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Tis  the  twentieth  symbol  in  our  alphabet.  It  has  varied 
but  little  in  form  since  the  earliest  days  when  it  ap 
peared  in  Greece  and  Italy,  though  some  of  the  Italic 
alphabets  exhibit  variants :  e.g.,  in  Umbrian  and  Etruscan 
inscriptions  we  find  the  horizontal  stroke  sometimes  on  one 
side  only,  and  slanting ;  sometimes  the  form  is  nearly  that 
of  our  ordinary  small  t  without  the  ornamental  turn  at 
the  bottom.  In  value  it  has  been  in  all  languages  a  surd 
or  voiceless  dental,  corresponding  to  d,  which  is  voiced. 
But  the  .term  "dental"  includes  some  varieties  of  position, 
of  which  the  most  definite  are — (1)  where  the  point  of  the 
tongue  touches  the  teeth  (true  "  dental  "),  as  in  French  ;  (2) 
where  the  tongue  touches  the  gum  behind  the  teeth,  and 
not  the  teeth  at  all,  as  in  English ;  (3)  where  the  point  of 
the  tongue  is  slightly  bent  back  against  the  palate,  produc 
ing  the  sound  much  heard  in  south  India  (often  called 
"  cerebral ").  T  when  followed  by  i  or  y  is  liable  to  pass 
into  the  s-sound ;  this  happened  in  the  local  dialects  of 
Italy  before  the  Christian  era ;  at  Rome  the  transition  was 
later.  This  changed  sound  passed  on  into  the  Romance  lan 
guages,  e.g.,  in  French  "nation,"  pronounced  "nasion," 
whence  in  England  it  was  sounded  first  as  "  nasiun  "  and 
now  as  "nashun."  Similarly  in  English  t  followed  by  u 
undergoes  a  change  of  sound ;  this  ia  due,  however,  to  the 
old  sound  of  u,  viz.,  long  French  u,  or  Old  English  y.  This 
long  yy  developed  into  the  iu  sound  heard  in  "use," 
"cure,"  &c. ;  then  the  new  i  affected  the  preceding  t,  and 
the  result  is  tsh,  as  in  "  nature  "  (natshure) ;  similarly  d  in 
"  verdure  "  is  sounded  as  dzh  (verdzhure). 

English  employs  the  digraph  ill  to  denote  two  sounds, 
differing  as  voiceless  and  voiced  sounds — the  initial  sounds 
of  "  thin  "  and  "  then  "  respectively.  It  would  be  a  great 
convenience  if  dh  could  be  used  for  the  voiced  sound,  so 
that  "then"  should  be  written  "dhen."  But  it  would  be 
even  better  if  the  single  symbols  could  be  employed  to 
denote  these  single  sounds,  as  was  to  some  extent  the  case 
in  the  earlier  days  of  our  language :  in  Anglo-Saxon  we  have 
the  two  symbols  ft  and  J>.  The  first  is  only  a  d  crossed ;  the 
second  was  a  rune  and  was  called  "  thorn. "  These,  however, 
were  not  consistently  employed  one  for  the  voiceless  and 
one  for  the  voiced  sound ;  also  ill  is  actually  found  in  the 
oldest  texts,  and  later  on  it  occurs  together  with  (5  and  ]>. 
It  is  probable  that  the  voiceless  sound  was  originally  the 


ill 


only  one  in  Teutonic.  It  was  eventually  differentiated  into 
two  sounds ;  but,  as  is  usually  the  case,  writing  remained 
more  archaic  than  speech.  In  modern  English  and  Ice 
landic,  and  probably  in  the  parent  Teutonic  also,  initial 
th  is  voiceless,  except  in  English  in  a  small  number  of 
pronouns  and  particles  in  common  use,  as  "  thou,"  "  this," 
"that,"  "then,"  "than,"  "though,"  "thus";  and  it  is  regu 
larly  voiceless  when  final.  The  nature  of  the  two  sounds 
is  this  :  the  tongue  is  pressed  against  the  back  of  the  teeth 
(sometimes,  especially  when  used  by  foreigners,  against  the 
bottom  of  the  upper  teeth)  and  either  the  breath  for  th  or 
the  voice  for  dh  is  forced  through  the  interstices  of  the  teeth. 
This  pair  of  sounds  is  found  in  modern  Greek,  where  th  ap 
pears  as  6  and  dh  as  8.  In  Spanish  and  in  Danish  under 
certain  circumstances  the  sound  denoted  by  d  is  dh. 

TABARl  AND  EARLY  ARAB  HISTORIANS.  Arabian 
historians  differ  from  all  others  in  the  unique  form  of 
their  compositions.  Each  event  is  related  in  the  words  of 
eye-witnesses  or  contemporaries  transmitted  to  the  final 
narrator  through  a  chain  of  intermediate  reporters  (rdwis), 
each  of  whom  passed  on  the  original  report  to  his  successor. 
Often  the  same  account  is  given  in  two  or  more  slightly 
divergent  forms,  which  have  come  down  through  different 
chains  of  reporters.  Often,  too,  one  event  or  one  important 
detail  is  told  in  several  ways  on  the  basis  of  several  con 
temporary  statements  transmitted  to  the  final  narrator 
through  distinct  lines  of  tradition.  The  writer  therefore 
exercises  no  independent  criticism  except  as  regards  the 
choice  of  authorities  ;  for  he  rejects  accounts  of  which  the 
first  author  or  one  of  the  intermediate  links  seems  to  him 
unworthy  of  credit,  and  sometimes  he  states  which  of 
several  accounts  seems  to  him  the  best.  Modern  judgment 
does  not  always  confirm  this  choice ;  some  authorities 
much  esteemed  by  Moslems  are  by  European  scholars 
deemed  untrustworthy,  and  vice  versa.  Fortunately  the 
various  historians  did  not  always  give  preference  to  the 
same  account  of  a  transaction,  and  so  one  supplies  what 
another  omits. 

A  second  type  of  Arabian  historiography  is  that  in  which 
an  author  combines  the  different  traditions  about  one 
occurrence  into  one  continuous  narrative,  but  prefixes  a 
statement  as  to  the  lines  of  authorities  used  and  states 
which  of  them  he  mainly  follows.  In  this  case  the  writer 

XXIII.  —  i 


T  A  B  A  R  I 


recurs  to  the  first  method,  already  described,  only  when 
the  different  traditions  are  greatly  at  variance  with  one 
another.  In  yet  a  third  type  of  history  the  old  method  is 
entirely  forsaken  and  we  have  a  continuous  narrative  only 
occasionally  interrupted  by  citation  of  the  authority  for 
some  particular  point.  But  the  principle  still  is  that  what 
has  been  well  said  once  need  not  be  told  again  in  other 
words.  The  writer  therefore  keeps  as  close  as  he  can  to 
the  letter  of  his  sources,  so  that  quite  a  late  writer  often 
reproduces  the  very  words  of  the  first  narrator. 

From  very  early  times  the  Arabs  had  great  delight  in 
verses  and  tales,  and  the  development  of  their  language  was 
certainly  much  influenced  by  this  fact.  In  ancient  times 
story-tellers  and  singers  found  their  subjects  in  the  doughty 
deeds  of  the  tribe  on  its  forays,  in  the  merits  of  horse  or 
camel,  in  hunting  adventures  and  love  complaints,  and  some 
times  in  contests  with  foreign  powers  and  in  the  impression 
produced  by  the  wealth  and  might  of  the  sovereigns  of 
Persia  and  Constantinople.  The  appearance  of  the  Prophet 
with  the  great  changes  that  ensued,  the  conquests  that 
made  the  Arabs — till  then  a  despised  race — lords  of  half 
the  civilized  world,  supplied  a  vast  store  of  new  matter  for 
relations  which  men  were  never  weary  of  hearing  and 
recounting.  They  wished  to  know  everything  about  the 
apostle  of  God,  whose  influence  on  his  own  time  was  so 
enormous,  who  had  accomplished  all  that  seemed  impossible 
and  had  inspired  the  Arabs  with  a  courage  and  confidence 
that  made  them  stronger  than  the  legions  of  Byzantium 
and  Ctesiphon.  Every  one  who  had  known  or  seen  him 
was  questioned  and  was  eager  to  answer.  Moreover, 
the  word  of  God  in  the  Koran  left  many  practical  points 
undecided,  and  therefore  it  was  of  the  highest  importance 
to  know  exactly  how  the  Prophet  had  spoken  and  acted 
in  various  circumstances.  Where  could  this  lie  better 
learned  than  at  Medina,  where  he  had  lived  so  long  and 
where  the  majority  of  his  companions  continued  to  live  ? 
So  at  Medina  a  school  was  gradually  formed,  where  the 
chief  part  of  the  traditions  about  Mohammed  and  his  first 
successors  took  a  form  more  or  less  fixed.  Soon  divers 
fathers  of  Islam  began  to  assist  memory  by  making  notes, 
and  their  disciples  sought  to  take  written  jottings  of  what 
they  had  heard  from  them,  which  they  could  carry  with 
them  when  they  returned  to  their  homes.  Thus  by  the 
close  of  the  1st  century  many  dictata  were  already  in  circu 
lation.  For  example,  Hasan  of  Basra  (d.  110  A.H.;  728  A.D.) 
had  a  great  mass  of  such  notes,  and  he  was  accused  of  some 
times  passing  off  as  oral  tradition  things  he  had  really  drawn 
from  books ;  for  oral  tradition  was  still  the  one  recognized 
authority,  and  it  is  related  of  more  than  one  old  scholar, 
and  even  of  Hasan  of  Basra  himself,  that  he  directed  his 
books  to  be  burned  at  his  death.  The  books  were  mere 
helps,  and  what  they  knew  these  scholars  had  handed  on 
by  word  of  mouth.  Long  after  this  date,  when  all  scholars 
drew  mainly  from  books,  the  old  forms  were  still  kept  up. 
Tabari,  for  example,  when  he  cites  a  book  expresses  himself 
as  if  he  had  heard  what  he  quotes  from  the  master  with 
.whom  he  read  the  passage  or  from  whose  copy  he  tran 
scribed  it.  He  even  expresses  himself  in  this  wise  :  "  'Omar 
b.  Shabba  has  related  to  me  in  his  book  on  the  history  of 
Basra." 

Historians  before  Tabari, 

Naturally,  then,  no  independent  book  of  the  1st  century 
from  the  Flight  has  come  down  to  us.  But  in  the  2d  cen 
tury  real  books  began  to  be  composed.  The  materials 
were  supplied  in  the  first  place  by  oral  tradition,  in  the 
second  by  the  dictata  of  older  scholars,  and  finally  by 
various  kinds  of  documents,  such  as  treaties,  letters,  collec 
tions  of  poetry,  and  genealogical  lists.  Genealogical  studies 
had  become  necessary  through  'Omar's  system  of  assigning 
state  pensions  to  certain  classes  of  persons  according  to 


their  kinship  with  the  Prophet,  or  their  deserts  during  his 
lifetime.  This  subject  received  much  attention  even  in 
the  1st  century,  but  books  about  it  were  first  written 'in 
the  2d,  the  most  famous  being  those  of  Ibn  al-Kalbi  (d. 
146  A.H.),  of  his  son  Hisham1  (d.  204),  and  of  Al-Sharki  ibn 
al-Kotami.  Genealogy,  which  often  called  for  elucidations, 
led  on  to  history.  Beladhori's  excellent  Ansdb  al-Ashrdf 
(Genealogies  of  the  Nobles)  is  a  history  of  the  Arabs  on  a 
genealogical  plan. 

The  oldest  extant  history  is  the  biography  of  the  Prophet 
by  Ibn  Ishak  (d.  1 50).  This  work  is  generally  trustworthy. 
Mohammed's  life  before  he  appeared  as  a  prophet  and  the 
story  of  his  ancestors  are  indeed  mixed  with  many  fables 
illustrated  by  spurious  verses.  But  in  Ibn  Ishak's  day  these 
fables  were  generally  accepted  as  history — for  many  of  them 
had  been  first  related  by  contemporaries  of  Mohammed — 
and  no  one  certainly  thought  it  blameworthy  to  put  pious 
verses  in  the  mouth  of  the  Prophet's  forefathers,  though, 
according  to  the  Fihrist  (p.  92),  Ibn  Ishak  was  duoed  by 
others  with  regard  to  the  poems  he  quotes. 

The  Life  of  the  Prophet  by  Ibn  'Okba  (d.  141),  based 
on  the  statements  of  two  very  trustworthy  men,  'Orwa  ibn 
az-Zobair  (d.  94)  and  Az-Zohri  (d.124),  seems  to  be  quite 
lost,  Sprenger  having  vainly  made  every  effort  to  find  a 
copy.  It  was  still  much  read  in  Syria  in  the  14th  century. 
But  we  fortunately  possess  the  Book  of  the  Campaigns 
of  the  Prophet  by  Al- Wakidi  (d.  207)  and  the  important 
Book  of  Classes  of  his  disciple  Ibn  Sa'd.3  Wakidi  had  much 
more  copious  materials  than  Ibn  Ishak,  but  gives  way 
much  more  to  a  popular  and  sometimes  romancing  style  of 
treatment.  Nevertheless  he  sometimes  helps  us  to  re 
cognize  in  Ibn  Ishak's  narrative  modifications  of  the  genuine 
tradition  made  for  a  purpose,  and  the  additional  details  he 
supplies  set  various  events  before  us  in  a  clearer  light. 
Apart  from  this  his  chief  merits  lie  in  his  studies  on  the 
subject  of  the  traditional  authorities,  the  results  of  which 
are  given  by  Ibn  Sa'd,  and  in  his  chronology,  which  is  often 
excellent.  A  special  study  of  the  traditions  about  the 
conquest  of  Syria  made  by  De  Goeje  in  1864  led  to  the 
conclusion  that  Wakidi's  chronology  is  sound  as  regards  the 
main  events,  and  that  later  historians  have  gone  astray  by 
forsaking  his  guidance.  This  result  has  been  confirmed 
by  certain  contemporary  notices  found  by  Noldeke  in  1874 
in  a  Syriac  MS.  of  the  British  Museum.  And  that  Ibn 
Ishak  agrees  with  Wakidi  in  certain  main  dates  is  import 
ant  evidence  for  the  trustworthiness  of  the  former  also. 
For  the  chronology  before  the  year  10  of  the  Flight  Wakidi 
did  his  best,  but  here,  the  material  being  defective,  many  of 
his  conclusions  are  precarious.  Yet,  though  we  have  good 
ground  for  doubts,  we  are  seldom  able  to  construct  a  better 
chronology.  Wakidi  had  already  a  great  library  at  his 
disposal.  He  is  said  to  have  had  600  chests  of  books, 
chiefly  dictata  written  by  or  for  himself,  but  in  part  real 
books  by  Abu  Mikhnaf  (d.  130),  Ibn  Ishak  (whom  he  uses 
but  does  not  name),  'Awana  (d.  147),  and  other  authors. 
Abu  Mikhnaf  left  a  great  number  of  monographs  on  the 
chief  events  from  the  death  of  the  Prophet  to  the  caliphate 
of  Walid  II.  These  were  much  used  by  later  writers,  and 
we  have  many  extracts  from  them,  but  none  of  the  works 
themselves,  except  a  sort  of  romance  based  on  his  account 
of  the  death  of  Hosain,  of  which  Wiistenfeld  has  given  a 

1  Of  Hisham  b.  al-Kalbi's  book  there  are  copies  in  the  British 
Museum  and  in  the  Escorial. 

2  Ibn  Ishak's  original  work  seems  to  be  still  extant  in  the  Kopriilii 
library  at  Constantinople ;  the  edition  of  it  by  Ibn  Hisham  has  been 
edited  by  Wiistenfeld  (Gottingen,  1858-60)  and  translated  into  German 
by  Weil  (Stuttgart,  1864). 

3  Wakidi  has  been  edited  from  an  imperfect  MS.  by  Kremer  (Cal 
cutta,  1856).     A  condensed  translation  by  Wellhausen  appeared  in 
1882.     The  great  book  of  Ibn  Sa'd  is  unpublished,  but  there  are  some 
useful  papers  on  it.  by  Loth. 
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translation.  With  regard  to  the  history  of  'Irak  in  par 
ticular  he  was  deemed  to  have  the  best  lights,  and  for  this 
subject  he  is  Tabari's  chief  source,  just  as  Madaini,  a 
younger  contemporary  of  Wakidi,  is  followed  by  preference 
in  all  that  relates  to  Khorasan.  Maddini's  History  of  the 
Caliphs  is  the  best  if  not  the  oldest  published  before  Tabari ; 
but  this  book  has  quite  disappeared  and  is  known  only  by 
the  excerpts  given  by  later  writers,  particularly  Belddhori 
and  Tabari.  From  these  we  judge  that  he  had  great 
narrative  power  with  much  clear  and  exact  learning,  and 
must  be  placed  high  as  a  critical  historian.  His  plan  was 
to  record  the  various  traditions  about  an  event,  choosing 
them  with  critical  skill ;  sometimes,  however,  he  fused 
the  several  traditions  into  a  continuous  narrative.  A  just 
estimate  of  the  relative  value  of  the  historians  can  only 
be  reached  by  careful  comparison  in  detail.  This  has  been 
essayed  by  Briinnow  in  his  study  on  the  Khdrijites  (Ley- 
den,  1884),  in  which  the  narrative  of  Mobarrad  in  the 
Kamil  is  compared  with  the  excerpts  of  Maddini  given  by 
Beladhori  and  those  of  Abu  Mikhnaf  given  by  Tabarl 
The  conclusion  reached  is  that  Abu  Mikhnaf  and  Maddini 
are  both  well  informed  and  impartial 

Among  the  contemporaries  of  Wakidi  and  Madaini  were 
Ibn  Khidash  (d.  223),  the  historian  of  the  family  Mohallab, 
whose  work  was  one  of  Mobarrad's  sources  for  the  History 
of  the  Kharijites ;  Haitham  ibn  'Adi  (d.  207),  whose  works, 
though  now  lost,  are  often  cited ;  and  Saif  ibn  'Omar  at- 
Tamimi,  whose  book  on  the  revolt  of  the  tribes  under  Abu- 
bekr  and  on  the  Mohammedan  conquests  was  much  used 
by  Tabari.  Saif,  however,  seems  to  have  been  little  es 
teemed  ;  Beladhori  very  seldom  cites  him,  and  nothing  can 
be  found  in  Arabic  literature  about  his  life  and  those  of 
his  authorities.  He  is  barely  mentioned  in  the  Fihrist, 
the  writer  plainly  having  nothing  to  tell  of  him,  and 
blundering  in  the  one  thing  he  does  say  by  representing 
his  disciple  Sho'aib  as  his  master.  Hajji  Khalifa  knows 
nothing  but  his  name.  His  narratives  are  detailed  and 
often  tinged  with  romance,  and  he  is  certainly  much  in 
ferior  to  Wakidi  in  accuracy.  Besides  these  are  to  be 
mentioned  Abu  'Obaida  (d.  209),  who  was  celebrated  as  a 
philologist  and  wrote  several  historical  monographs  that 
are  often  cited,  and  Azraki,  whose  excellent  History  of 
Jfecca  was  published  after  his  death  by  his  grandson 
(d.  24-4).  With  these  writers  we  pass  into  the  3d  century 
of  Islam.  But  we  have  still  an  important  point  to  notice 
in  the  2d  century ;  for  in  it  learned  Persians  began  to 
take  part  in  the  creation  of  Arabic  historical  literature. 
Ibn  Mokafla'  translated  the  great  Book  of  Persian  Kings, 
and  others  followed  his  example.  Tabari  and  his  contem 
poraries,  senior  and  junior,  such  as  Ibn  Kotaiba,  Ya'kubi, 
Dinawari,  preserve  to  us  a  good  part  of  the  information 
about  Persian  history  made  known  through  such  transla 
tions.1  But  even  more  important  than  the  knowledge 
conveyed  by  these  works  was  their  influence  on  literary 
style  and  composition.  Half  a  century  later  began  versions 
from  the  Greek  either  direct  or  through  the  Syriac.  The 
pieces  translated  were  mostly  philosophical ;  but  the  Arabs 
also  learned  something,  however  superficially,  of  ancient 
history. 

The  3d  century  was  far  more  productive  than  the  2d. 
Abu  'Obaida  was  presently  succeeded  by  Ibn  al-A'rdbi 
(d.  231),  who  in  like  manner  was  chiefly  famous  as  a 
philologist,  and  who  wrote  about  ancient  poems  and  battles. 
Much  that  he  wrote  is  quoted  in  Tabrizi's  commentary  on 
the  Hamdsa,  which  is  still  richer  in  extracts  from  the 
historical  elucidations  of  early  poems  given  by  Ar-Riyashi 
(d.  257).  Of  special  fame  as  a  genealogist  was  Ibn  Habib 

1  For  details  see  the  introduction  to  Noldeke's  excellent  translation 
of  Tabari's  History  of  the  Persians  and  Arabs  in  the  Sasanian  Period, 
Leyden,  1879. 


(d.  245),  of  whom  we  have  a  booklet  on  Arabian  tribal 
names  published  by  Wiistenfeld  (1850).  Azraki  again  was 
followed  by  Fdkihi,  who  wrote  a  History  of  Mecca  in  272,2 
and  'Omar  b.  Shabba  (d.  262),  who  composed  an  excellent 
history  of  Basra,  known  to  us  only  by  excerpts.  Of  the 
works  of  Zobair  b.  Bakkar  (d.  256),  one  of  Tabari's  teachers, 
a  learned  historian  and  genealogist  much  consulted  by  later 
writers,  there  is  a  fragment  in  the  Koprulii  library  at  Con 
stantinople,  and  another  in  Gottingen,  part  of  which  has 
been  made  known  by  Wiistenfeld  (Die  Familie  Al-Zobair, 
Gottingen,  1878).  Ya'kubi  or  Ibn  Wadih  wrote  a  short 
general  history  of  much  value,  published  by  Houtsma  (Ley- 
den,  1883).  About  India  he  knows  more  than  his  prede 
cessors  and  more  than  his  successors  down  to  BeninL  Ibn 
Khordddbeh's  historical  works  are  lost.  Ibn  'Abdalhakam 
(d.  257)  wrote  of  the  conquest  of  Egypt  and  the  West. 
Extracts  from  this  book  are  given  by  De  Slane  in  hisHistoire 
des  Berberes,  and  others  by  Karle  and  Jones,  from  which 
we  gather  that  it  was  a  medley  of  true  tradition  and  romance, 
and  must  be  reckoned,  with  the  book  of  his  slightly  senior 
contemporary,  the  Spaniard  Ibn  Habib,  to  the  class  of 
historical  romances  (see  below,  p.  5).  A  high  place  must 
be  assigned  to  the  historian  Ibn  Kotaiba  (d.  276),  who, 
as  Rosen  has  well  shown,  wrote  a  series  of  books  with  a 
view  to  raising  the  scholarship  of  the  large  class  of  kdtibs 
or  official  scribes.  To  this  series  belong  his  very  useful 
Handbook  of  History  (ed.  Wiistenfeld,  Gottingen,  1850) 
and  his  'Oyun  al-Akhbdr,  though  the  latter  book  according 
to  the  arrangement  falls  rather  under  the  class  of  litterse, 
hwnaniores.  Much  more  eminent  is  Belddhori  (d.  279), 
whose  book  on  the  Arab  conquest  (ed.  De  Goeje,  Leyden, 
1865-66)  merits  the  special  praise  given  to  it  by  Mas'udi. 
Of  his  great  Ansdb  al-Ashrdf  a  large  part  exists  at  Paris 
in  the  valuable  collection  of  M.  Schefer  and  another  part 
was  published  by  Ahlwardt  in  1884.  A  contemporary,  Ibn 
abi  Tahir  Taifur  (d.  280),  wrote  on  the  'Abbasid  caliphs 
and  was  drawn  on  by  Tabari.  The  sixth  part  of  his  work 
is  in  the  British  Museum.  Of  the  universal  history  of 
Dinawari  (d.  282),  entitled  The  Long  Narratives,  an  edition 
by  Girgas  is  now  (1887)  in  the  press. 

Tabari. 

All  these  histories  are  more  or  less  thrown,  into  the  shade 
by  the  great  work  of  Tabari,  whose  fame  has  never  faded 
from  his  own  day  to  ours,  and  who  well  deserves  to  have 
this  article  on  early  Arabic  histories  placed  under  his  name. 
Abu  Ja'far  Mohammed  b.  Jarir  at-Tabari  (so  his  full  name 
runs)  is  described  as  a  tall  lean  figure,  with  large  eyes, 
brown  complexion,  and  hair  which  remained  black  till  his 
death.  His  learning  was  astounding  and  few  could  speak  so 
well.  Born  224  A.H.  (838-9  A.D.)  at  Amol  in  Tabaristdn,  he 
came  to  Baghdad  as  a  young  man  and  heard  there  the  most 
famous  teachers  of  the  age.  He  travelled  through  Syria 
and  Egypt  (where  he  was  in  263),  and  finally  settled 
down  in  Baghdad,  where  he  remained  till  his  death  in  310 
(922  A.D.),  always  active  and  surrounded  by  pupils.  He 
is  said  to  have  written  forty  pages  daily  for  forty  years. 
This  no  doubt  is  an  exaggeration,  but  certainly  he  must 
have  been  a  man  of  most  persistent  industry.  His  two 
chief  works  are  a  great  Commentary  on  the  Koran  and  his 
Annals.  There  is  an  anecdote  to  the  effect  that  each 
originally  filled  30,000  leaves,  but  that  his  pupils  found 
them  too  extensive  to  be  written  to  his  dictation,  and  that 
he  then  resolved  to  condense  them  to  a  tenth  of  their 
original  size,  exclaiming,  "  God  help  us !  Ambition  is 
extinct."  One  cannot  say  how  far  this  story  is  true,  but 
it  is  probable  enough  that  his  materials,  at  least  for  the 
Annals,  were  many  times  greater  than  the  book  itself. 


2  Published  in  excerpt  by  Wiistenfeld  along  with  Azraki,  Leipsic, 
1857-59. 
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Where  the  same  topic  comes  up  in  the  Annals  and  in  the 
Commentary  we  often  find  different  traditions  quoted,  or 
the  same  tradition  derived  through  different  channels,  and 
this  shows  the  copious  variety  of  his  sources.  Various 
parts  of  the  Annals  give  the  impression  of  being  condensed. 
The  Commentary  was  published  before  the  Annals,  and  is 
better  composed.  It  is  the  head  corner-stone  of  Koran 
exegesis,  as  the  Annals  are  of  historiography.  It  came  into 
general  use  mainly  through  the  abridgment  of  Baghawl  in 
the  beginning  of  the  6th  century  of  the  Flight,  being  itself 
too  large  to  be  much  read.  The  great  book  exists  complete 
in  the  viceregal  library  at  Cairo,  and  ought  to  be  pub 
lished  at  once.1 

The  Annals  are  a  general  history  from  the  creation  to  302 
A.H.,  and  are  in  the  course  of  publication  at  Leyden.  They 
will  fill  some  7000  to  7500  pages,  one  and  a  half  printed 
pages  corresponding  roughly  to  one  leaf  of  Tabari's  original 
MS.  Tabari  added  a  supplement  about  his  authorities,  an 
abridgment  of  which  is  to  follow  the  Leyden  edition.  It 
contains  biographical  notices  of  traditionalists,  contempo 
raries  of  Mohammed,  and  their  successors  to  the  second  half 
of  the  2d  century.2  Other  works  by  Tabari  will  be  spoken 
of  in  detail  in  the  preface  to  the  Leyden  edition. 

The  success  of  the  Annals  and  Commentary  was  due 
above  all  to  the  author's  personality.  The  respect  paid  to 
him  by  his  contemporaries  appears  in  various  anecdotes 
preserved  in  his  biography.  His  pupils  had  an  unbounded 
admiration  for  his  extraordinary  knowledge,  and  what  he 
said  seemed  to  them  the  best  that  could  be  said.  In  truth, 
both  his  great  works  were  the  best  of  their  kind,  especially 
the  Commentary,  which,  in  the  judgment  of  all  impartial 
critics,  has  not  been  equalled,  before  or  since,  in  complete 
ness,  learning,  and  independent  judgment,  A  contempo 
rary  says  that  "  it  would  be  worth  a  journey  to  China  to 
procure  the  book."  So  general  was  this  view  that  the 
opinion  of  Tabari  was  quoted  as  a  legal  authority. 

The  inferiority  of  the  Annals  as  a  literary  composition 
may  be  due  partly  to  the  author's  years,  partly  to  the  in 
equality  of  his  sources,  sometimes  superabundant,  some 
times  defective,  partly  perhaps  to  the  somewhat  hasty 
condensation  of  his  original  draft.  Nevertheless  the  value 
of  the  book  is  very  great :  the  author's  selection  of  tradi 
tions  is  usually  happy,  and  the  episodes  of  most  import 
ance  are  treated  with  most  fulness  of  detail,  so  that  it 
deserves  the  high  reputation  it  has  enjoyed  from  the  first. 
This  reputation  rose  steadily;  there  were  twenty  copies 
(one  of  them  written  by  Tabari's  own  hand)  in  the  library 
of  the  Fatimite  caliph  'Aziz  (latter  half  of  the  4th  cen 
tury),  whereas,  when  Saladin  became  lord  of  Egypt,  the 
princely  library  contained  1200  copies  (Makrizi,  i.  408 
sq.).  Only  princes  and  rich  men  could  own  a  book 
which  in  the  time  of  'Aziz  cost  one  hundred  dinars.  "We 
know  that  it  had  a  place  in  most  great  libraries  in  other 
countries,  for  we  find  that  it  was  used  in  all  lands.  Thus 
the  fact  that  no  complete  copy  can  now  be  found  any 
where,  and  that  the  Leyden  edition  rests  on  odd  volumes 
lying  in  various  places,  gives  a  striking  image  of  what  the 
East  has  suffered  from  barbarism. 

The  Annals  soon  came  to  be  dealt  with  in  various  ways. 
They  were  published  in  shorter  form  with  the  omission  of 
the  names  of  authorities  and  of  most  of  the  poems  cited ; 
some  passages  quoted  by  later  writers  are  not  found  even 
in  the  Leyden  edition.  On  the  other  hand,  some  interpola 
tions  took  place,  one  in  the  author's  lifetime  and  perhaps 
by  his  own  hand.  Then  many  supplements  were  written, 
e.g.,  by  Ferghanf  (not  extant)  and  by  Hamadhani  (partly 
preserved  in  Paris).  'Arib  of  Cordova  made  an  abridg- 

1  See  the  excellent  article  by  Loth  iu  Z.D.M.G.,  xxxv.  588  sq. 
3  The  MS.   containing  this  abridgment  is  described  by  Loth   in 
2.D.M.G.,  xxxii.  581  sq.     It  is  now  in  the  British  Museum. 


inent,  adding  the  history  of  the  West  and  continuing  the 
story  to  about  365. 3  Ibn  Mashkawaih  wrote  a  history 
from  the  creation  to  369  A.H.,  with  the  purpose  of  draw 
ing  the  lessons  of  the  story,  following  Tabari  closely,  as 
far  as  his  book  is  known,  and  seldom  recurring  to  other 
sources  before  the  reign  of  Moktadir  ;  what  follows  is  his 
own  composition,  and  shows  him  to  be  a  writer  of  talent.1 
In  352  an  abridgment  of  the  Annals  was  translated  into 
Persian  by  Bal'ami,  who,  however,  interwove  many  fables.5 
Ibn  al-Athir  (d.  630)  abridged  the  whole  work,  usually 
with  judgment,  but  sometimes  too  hastily.  Though  he 
sometimes  glided  lightly  over  difficulties,  his  work  is  of 
service  in  fixing  the  text  of  Tabari.  He  also  furnished  a 
continuation  to  the  year  620.  Later  writers  took  Tabari 
as  their  main  authority,  but  fortunately  sometimes  con 
sulted  other  sources,  and  so  add  to  our  knowledge, — 
especially  Ibn  al-Jauzi  (d.  597),  who  adds  many  important 
details.  These  later  historians  had  valuable  help  from 
the  biographies  of  famous  men  and  special  histories  of 
countries  and  cities,  dynasties  and  princes,  on  which  much 
labour  was  spent  from  the  4th  century  onwards. 

Historians  after  Tabari. 

The  chief  historians  after  Tabari  may  be  briefly  mentioned  in 
chronological  order.  Razi  (d.  325)  wrote  a  History  of  Spain;  Euty- 
chius  (d.  328)  wrote  Annals  (published  by  Pocock,  Oxford,  1656), 
which  arc  very  important  because  he  gives  the  Christian  tradition  ; 
Ibn  'Abd  Rabbihi  (d.  328)  has  very  valuable  historical  passages  in 
his  famous  miscellany  called  Al-^Ikd  al-Farid  (3  vols.,  Cairo,  1293 
A.H.)  ;  Suli  (d.  335)  wrote  on  the  'Abbasid  caliphs,  their  viziers  and 


1844) ;  Abu  '1-Faraj  al-Ispahani  (d.  356)  in  his  Book  of  Songs  (Kitdb 
al-Aghdni,  20  vols. ,  Cairo,  1285)  gave  the  lives  of  poets  whose  songs 
were  sung  :  Ibu  al-Kutiya  (d.  367)  wrote  a  History  of  Spain  ;  Ibn 
Zulak  (d.  387)  a  History  of  Egypt ;  'Otbi  wrote  the  History  of  Mah- 
mud  of  Ghazna  (d.  421),  at  whose  court  he  lived  (printed  on  thfi 
margin  of  the  Egyptian  edition  of  Ibn  al-Athir) ;  Tna'labi  (d.  427) 
wrote  a  well-known  History  of  the  Old  Prophets  ;  Abu.  No'aim  al- 
Ispaham  (d.  430)  wrote  a  History  of  Ispahan,  chiefly  of  the  scholars 
of  that  city;  Tha'alibi  (d.  429  or  430)  wrote,  inter  alia,  a  well- 
known  History  of  the  Poets  of  his  Time,  now  (1887)  in  course  of 
publication  at  Damascus.  Beruni  (d.  440)  takes  a  high  place 
among  historians  by  his  Chronology  of  Ancient  Nations  (ed.  Sachau, 
Leipsic,  1878  ;  Eng.  trans.,  London/1879)  and  his  contributions  to 
the  history  of  India  and  Khwarizm;  Koda'i  (d.  454)  Avrote  a  De 
scription  of  Egypt  and  also  various  historical  pieces,  of  which  some 
are  extant ;  Ibn  Sa'id  of  Cordova  (d.  462)  wrote  a  View  of  the 
History  of  the  Various  Nations.  Baghdad  and  its  learned  men 
found  an  excellent  historian  in  Al-Khatib  al-Baghdadi  (d.  463), 
and  Spain  in  Ibn  Hayan  (d.  469),  and  half  a  century  later  in  Ibn 
Khakan  (d.  529)  and  Ibn  Bassam  (d.  542).  Sam'ani  (d.  562)  wrote 
an  excellent  book  on  genealogies;  Ibn  'Asakir  (d.  571)  a  History  of 
Damascus  and  her  Scholars,  which  is  of  great  value,  and  exists  in 
whole  or  in  part  in  several  libraries.  The  Biographical  Dictionary 
of  the  Spaniard  Ibn  Pascual  (d.  578)  and  that  of  Dabbi,  a  some 
what  junior  contemporary,  are  edited  in  Codera's  Bibliotheca  Arab. 
Hisp.  (1883-1885);  Saladin  found  his  historian  in  the  famous 
'Imad  addin  (d.  597).  Ibn  al-Jauzi,  who  died  in  the  same  year, 
has  been  already  mentioned.  Abdalwahid's  History  of  the  Almo- 
hades,  written  in  621,  was  published  by  Dozy  (2d  ecL,  188.1).  The 
geographer  Yakvit  (d.  626)  wrote  also  some  historical  works,  now 
lost.  Abdallafif  (d.  629)  is  known  by  his  writings  about  Egypt 
(trans.  De  Sacy,  1810);  Ibn  al-Athir  (d.  630)  wrote,  iu  addition  to 
the  Chronicle  already  mentioned,  a  Biographical  Dictionary  of  Con 
temporaries  of  the  Prophet.  Kifti  (d.  646)  is  especially  known  by 
his  History  of  Arabic  Philologists.  Sibt  ibu  al-Jauzi  (d.  654),  grand 
son  of  the  Ibn  al-Jauzi  already  mentioned,  wrote  a  great  Chronicle, 
of  which  much  the  larger  part  still  exists.  Codera  has  edited 
(Madrid,  1886)  Ibn  al-'Abbar's  (d.  658)  Biographical  Lexicon,  al 
ready  known  by  Dozy's  excerpts  from  it.  Ibn  al-'Adiui  (d.  660)  is 


3  Of  this  work  the  Gotha  library  has  a  portion  containing  290-320 
A.H.,  of  which  the  part  about  the  West  has  been  printed  by  Dozy  in  the 
Bayan,  and  the  rest  is  to  be  published  at  Leydeu. 

4  A  fragment  (198-251  A.H.)  is  printed  in  De  Goeje,  Fragni.  Hist. 
Ar.,  vol.  ii.,  Leyden,   1871.     Schefer  possesses  an  excellent  MS.  of 
the  years  249-315  ;  Oxford  has  another  fragment,  345-360  A.H. ;  the 
second  part  is  in  the  Escorial. 

8  The  first  part  was  rendered  into  French  by  Dtibeux  iu  1836.    We 
have  now  an  excellent  French  translation  by  Zotenberg,  1874. 
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famed  for  his  History  of  Aleppo,  and  Abu  Shama  (d.  665)  wrote  a 
well-known  History  of  Saladin  and  Nureddln,  taking  a  great  deal 
from  'Imad  addin.  A.  Miiller  has  recently  published  (1885)  Ibn 
abi  Osaibia's  (d.  668)  History  of  Physicians.  The  History  of  Ibn 
al-'Amid  (d.  675),  better  known  as  ELMACIN  (q.v.),  was  printed  by 
Erpenius  in  1625.  Ibn  Sa'id  al-Maghribi  (d.  673  or  685)  is  famous 
for  his  histories,  but  still  more  for  his  geographical  writings.  The 
noted  theologian  NAWAWI  (q.v. ;  d.  676)  wrote  a  Biographical 
Dictionary  of  the  Worthies  of  the  First  Ages  of  Islam.  Pre-eminent 
as  a  biographer  is  Ibn  Khallikan  (d.  681),  whose  much-used  work 
was  partly  edited  by  De  Slane  and  completely  by  Wiistenfeld  (1835- 
40),  and  translated  into  English  by  the  former  scholar  (4  vols., 
1843-71). 

Abu  '1-Faraj,  better  known  as  Bar-Hebrreus  (d.  685),  wrote 
besides  his  Syriac  Chronicle  an  Arabic  History  of  Dynasties  (ed. 
Pocock,  Oxford,  1663).  Ibn  'Adhari's  History  of  Africa  and  Spain  has 
been  published  by  Dozy  (2  vols.,  Leyden,  1848-51),  and  the  Kartds 
of  Ibn  abi  Zar'  by  Tornberg  (1843).  One  of  the  best  known  of 
Arab  writers  is  Abulfeda  (d.  732),  whose  Annales  Muslcmicse,  were 
published  with  a  Latin  version  by  Reiske  (Copenhagen,  5  vols.  4to, 
1789-94).  The  History  of  the  Time  before  Mohammed  has  been 
published  by  Fleischer  (1831).  Not  less  famous  is  the  great 
Encyclopaedia  of  his  contemporary  Nowairi  (d.  732),  but  only  some 
extracts  are  as  yet  in  print.  Ibn  Sayyid  an-Nas  (d.  734)  wrote  a 
full  biography  of  the  Prophet ;  Mizzi  (d.  742)  an  extensive  work 
on  the  men  from  whom  traditions  have  been  derived.  We  still 
possess,  nearly  complete,  the  great  Chronicle  of  Dhahabi  (d.  748), 
a  very  learned  biographer  and  historian.  A  complete  edition  of 
the  geographical  and  historical  Masdlik  al-Absdr  of  Ibn  Fadlallah 
(d.  749)  is  much  to  be  desired.  It  is  known  at  present  by  extracts- 
given  by  Quatremere  and  Amari.  Ibn  al-Wardi  (d.  749  or  750), 
best  known  by  his  Cosmography,  wrote  a  Chronicle  which  has  been 
printed  in  Egypt.  Safadi  (d.  764)  got  a  great  name  as  a  bio 
grapher.  Yafi'i  (d.  768)  wrote  a  Chronicle  of  Islam  and  Lives  of 
tiaints.  Sobki  (d.  771)  published  Lives  of  the  Theologians  of  the 
Shdfi'ite  School.  Of  Ibn  Kathir's  History  the  greatest  part  is  ex 
tant.  For  the  history  of  Spain  and  the  Maghrib  the  writings  of 
Ibn  al-Khatib  (d.  776)  are  of  acknowledged  value.  Another  history, 
of  which  we  possess  the  greater  part,  is  the  large  work  of  Ibn  al- 
Forat  (d.  807).  Far  superior  to  all  these,  however,  is  the  famous 
Ibn  Khaldun  (d.  808),  who  proves  himself  a  great  thinker  in  the 
Prolegomena  to  his  Universal  History.  Of  the  Prolegomena  there 
are  an  edition  by  Quatremere  (1858)  and  a  French  version  by  De 
Slane  (1863).  The  latter  scholar  also  published  text  and  version 
of  the  History  of  the  Berbers,  and  there  is  a  poor  Egyptian  edition 
of  the  whole  work.  Of  the  historical  works  of  the  famous  lexico- 

frapher  Firuzabadi  (d.  817)  only  a  Life  of  the  Prophet  remains. 
IA^RIZI  (d.  845)  is  spoken  of  in  a  separate  article ;  Ibn  Hajar 
(d.  852)  is  best  known  by  his  Biographical  Dictionary  of  Contem 
poraries  of  the  Prophet,  now  in  course  of  publication  in  the  Biblio- 
theca  Indica.  Ibn  'Arabshah  (d.  854)  is  known  by  his  History  of 
Timtir  (Leeuwarden,  1767).  'Aim  (d.  855)  wrote  a  General  History, 
still  extant.  Abu  '1-Mahasin  (d.  874)  wrote  at  length  on  the  history 
of  Egypt ;  the  first  two  parts  have  been  published  by  Juynboll. 
Fliigel  has  published  Ibn  Kotlubogha's  Biographies  of  the  Hanafite 
Jurists.  Ibn  Shihna  (d.  890)  wrote  a  History  of  Aleppo.  Of  Sa- 
khawi  we  possess  a  bibliographical  work  on  the  historians.  The 
polymath  Soyuti  (d.  911)  contributed  a  History  of  the  Caliphs  and 
many  biographical  pieces.  Samhudi's  History  of  Medina  is  known 
through  the  excerpts  of  Wiistenfeld  (1861).  Ibu  lyas  (d.  930) 
wrote  a  History  of  Egypt,  and  Diyarbekri  (d.  966)  a  Life  of  Mo 
hammed.  To  these  names  must  be  added  MAKKARI  (q.v.)  and 
Hajji  Khalifa,  the  famous  Turkish  bibliographer  (d.  1068),  who, 
licsides  his  Bibliographical  Lexicon  and  his  well-known  geography, 
the  Jihdn-numa,  wrote  histories,  mostly  in  Turkish.  He  made 
use  of  European  sources,  and  with  him  Arabic  historiography  may 
be  said  to  cease,  though  he  had  some  unimportant  successors. 

A  word  must  be  said  of  the  historical  romances,  the  beginnings 
of  which  go  back  to  the  first  centuries  of  Islam.  The  interest  in 
all  that  concerned  Mohammed  and  in  the  allusions  of  the  Koran 
to  old  prophets  and  races  led  many  professional  narrators  to  choose 
these  subjects  in  place  of  the  doughty  deeds  of  the  Bedouins. 
The  increasing  veneration  paid  to  the  Prophet  and  love  for  the 
•marvellous  soon  gave  rise  to  fables  about  his  childhood,  his  visit 
to  heaven,  &c.,  which  have  found  their  way  even  into  sober  his 
tories,  just  as  many  Jewish  legends  told  by  the  converted  Jew 
Ka'b  al-Ahbar  and  by  Wahb  ibn  Monabbih,  and  many  fables 
about  the  old  princes  of  Yemen  told  by  'Abid,  are  taken  as  genuine 
history  (see,  however,  Mas'udi,  iv.  88  sq. ).  A  fresh  field  for 
romantic  legend  was  found  in  the  history  of  the  victories  of  Islam, 
the  exploits  of  the  first  heroes  of  the  faith,  the  fortunes  of  'AH  and 
his  house.  Even  under  the  first  Omayyads  there  were  in  the 
mosques  of  most  great  cities  preachers  who  edified  the  people  by 
stories  about  Islam  and  its  victories,  and  there  is  ample  evidence 
that  these  men  did  not  stick  to  actual  fact.  Sho'ba  said  of  them 
"they  get  from  us  a  handbreadth  of  tradition  and  make  it  an  ell." 
Then,  too,  history  was  often  expressly  forged  for  party  ends. 


The  people  swallowed  all  this,  and  so  a  romantic  tradition  sprang 
up  side  by  side  with  the  historical,  and  had  a  literature  of  its  own, 
the  beginnings  of  which  must  be  placed  as  early  as  the  second 
century  of  the  Flight.  The  oldest  samples  still  extant  are  the 
fables  about  the  conquest  of  Spain  ascribed  to  Ibn  Habib  (d.  238), 
and  those  about  the  conquest  of  Egypt  and  the '  West  by  Ibn 
'Abdalhakam  (d.  257).  In  these  truth  and  falsehood  are  mingled, 
as  Dozy  has  shown  in  his  Recherches.  But  most  of  the  extant 
literature  of  this  kind  is,  in  its  present  form,  much  more  recent ; 
e.g.,  the  Story  of  the  Death  of  Hosain  by  the  Pseudo-Abu  Mikhnaf 
(translated  by  Wiistenfeld) ;  the  Conquest  of  Syria  by  Abu  Isma'il 
al-Ba9ri  (edited  by  Nassau  Lees,  Calcutta,  1854,  and  discussed  by 
De  Goeje,  1864) ;  the  Pseudo-Wakidi  (see  Hamaker,  De  Expug- 
natione  Memphidis  et  Alexandrite,  Leyden,  1835) ;  the  Pseudo-Ibn 
Kotaiba  (see  Dozy,  Recherches) ;  the  book  ascribed  to  A'sam  Kufi, 
&c.  Further  inquiry  into  the  origin  of  these  works  is  called  for,  but 
some  of  them  were  plainly  directed  to  stir  up  fresh  zeal  against  the 
Christians.  In  the  6th  century  some  of  these  books  had  gained  so 
much  authority  that  they  were  used  as  sources,  and  thus  many  un 
truths  crept  into  accepted  history.  (M.  J.  DE  G. ) 

TABERNACLE,  the  portable  sanctuary  of  Israel  in  the 
wilderness  wanderings.  Critical  analysis  of  the  PENTA 
TEUCH  (q.v.)  teaches  us  to  draw  a  sharp  line  between  the 
old  notices  of  the  tabernacle  contained  in  the  pre-Deutero- 
nomic  history  book  (JE)  and  the  account  given  by  the 
post-exilic  priestly  narrator.  The  latter  throws  back  into 
the  time  of  Moses  the  whole  scheme  of  worship  and  ritual 
of  which  the  second  temple  was  the  centre,  and,  as  this 
scheme  necessarily  implies  the  existence  of  an  elaborate 
sanctuary  on  the  pattern  of  the  temple,  he  describes  a 
tabernacle  of  extraordinary  splendour  pitched  in  the  middle 
of  the  camp,  with  an  outer  and  inner  chamber  and  a  court 
yard,  and  all  the  apparatus  of  sacrificial  and  atoning  ritual, 
just  as  in  the  temple,  only  constructed  of  boards,  posts, 
and  curtains  so  that  it  could  be  taken  down  and  moved 
from  place  to  place.  The  whole  description  is  ideal,  as 
appears  not  only  from  the  details  but  from  the  fact  that 
the  old  history  knows  nothing  of  such  a  structure.  The 
Chronicler  indeed,  who  had  before  him  the  Pentateuch  in 
its  present  shape,  assumes  that  after  the  Israelites  entered 
Canaan  the  tabernacle  continued  to  be  the  one  legitimate 
place  of  sacrifice  until  it  was  superseded  by  Solomon's 
temple,  and  represents  it  as  standing  at  Gibeon  in  the 
days  of  David  and  his  son  (1  Chron.  xxi.  29  sq. ;  2  Chron. 
i.  3).  But  the  book  of  Kings  knows  Gibeon  only  as  "  the 
greatest  high  place"  (1  Kings  iii.  4).1 

Again,  the  tabernacle  of  the  Priestly  Code  is  pre-emi 
nently  the  sanctuary  of  the  ark,  bearing  the  name  mishTcan 
haeduth,  "the  tabernacle  of  the  testimony," i.e.,  the  habit 
ation  in  which  lay  "  the  ark  of  the  testimony "  or  chest 
containing  the  stones  on  which  the  decalogue  was  inscribed. 
But  between  Joshua's  days  and  the  building  of  the  temple 
the  ark  migrated  from  one  tent  or  habitation  to  another 
(2  Sam.  vii.  6 ;  1  Chron.  xvii.  5),  and  at  Shiloh  it  was 
housed  not  in  a  tent  but  in  a  temple  (1  Sam.  iii.  3,  15). 
And,  while  in  the  Priestly  Code  the  tabernacle  is  the  only 
legitimate  sanctuary  and  its  priests  are  the  only  legitimate 
priests,  the  whole  history  shows  that  no  such  restriction 
was  even  thought  of  till  after  the  time  of  the  prophet 
Isaiah. 

With  all  this  it  agrees  that  the  oldest  parts  of  the  Penta 
teuch  speak  indeed  of  a  tabernacle,  but  one  of  a  quite 
different  kind.  The  tabernacle  of  the  Elohist  (for  of  the 
two  narratives — Elohistic  and  Jahvistic — which  are  com 
bined  in  the  so-called  Jehovistic  history  only  the  former 
seems  to  mention  it)  is  a  tent  which  Moses  pitched  outside 
the  camp  (Exod.  xxxiii.  7  sq.\  and  where  Jehovah  was 
wont  to  reveal  Himself  to  him  in  the  pillar  of  cloud,  which 
descended  for  the  purpose  and  stood  at  the  door  (Num.  xi. 
25;  xii.  5;  xiv.  10);  it  is  therefore  called  ohel  mo'ed,  "the 


1  Two  passages  in  the  old  history,  which  comprises  the  books  of 
Judges,  Samuel,  and  Kings,  speak  of  the  tabernacle  (ohel  mo'ed) ;  but 
external  and  internal  evidence  show  them  to  be  interpolated  (1  Sam. 
ii.  22 ;  1  Kings  viii.  4). 
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tent  of  tryst."  No  description  of  it  is  given,  nor  is  its 
origin  spoken  of,  but  something  of  the  old  narrative  has 
obviously  been  lost  before  Exod.  xxxiii.  7,  and  here  what 
is  lacking  was  probably  explained.  It  appears,  however, 
that  it  was  very  different  from  the  tabernacle  described  by 
the  priestly  narrator.  It  was  not  in  the  centre  of  the 
camp  but  stood  some  distance  outside  it,1  and  it  was  not 
the  seat  of  an  elaborate  organization  of  priests  and  guarded 
by  a  host  of  Levites,  but  had  a  single  minister  and  custo 
dian,  viz.,  Joshua,  who  was  not  a  Levite  at  all  but  Moses' 
attendant  (Exod.  xxxiii.  11). 

The  existence  of  such  a  simple  tent  sanctuary  presents 
none  of  the  difficulties  that  beset  the  priestly  narrative. 
Portable  shrines  were  familiar  to  Semitic  antiquity,  and 
tents  as  sanctuaries  were  known  to  the  Israelites  in  much 
later  times  at  the  high  places  and  in  connexion  with  irre 
gular  worships  (Ezek.  xvi.  16,  "thou  didst  take  of  thy 
garments  and  madest  for  thyself  sewn  high  places,"  i.e., 
shrines  of  curtains  sewn  together ;  2  Kings  xxiii.  7,  where 
for  "hangings  for  the  grove"  read  "tents  for  the  Ash  era"; 
comp.  Hos.  ix.  6  and  Syriac  prakk,  Assyrian  parakku,  a 
small  chapel  or  shrine,  from  the  same  root  as  Hebrew 
pdroketh,  the  vail  of  the  Holy  of  Holies).  Such  idolatrous 
tabernacles  were  probably  relics  of  the  usages  of  the 
nomadic  Semites,  and  it  is  only  natural  that  Israel  in  its 
wanderings  should  have  had  the  like.  And  it  is  note 
worthy  that  the  portable  chapels  of  the  heathen  Semites 
were  mainly  used  for  divination  (comp.  Journ.  of  Pkilol., 
xiii.  283  sq.),  just  as  the  Mosaic  tabernacle  is  described  by 
the  Elohist  not  as  a  place  of  sacrifice  (such  as  the  tabernacle 
of  the  Priestly  Code  is)  but  as  a  place  of  oracle. 

The  heathen  shrines  of  this  sort  contained  portable  idols 
or  baetylia  (see  Selden,  De  Diis  Syriis,  i.  6) ;  but  what  the 
Mosaic  tabernacle  contained  is  not  expressly  told.  The 
ordinary  and  seemingly  the  easiest  assumption  is  that  the 
ark  stood  in  it,  and  Deut.  x.  1  sq.,  which  must  be  drawn 
from  the  lost  part  of  the  older  narrative  already  alluded 
to,  certainly  places  the  construction  of  the  ark,  to  contain 
the  tables  of  stone,  just  before  the  time  when  the  taber 
nacle  is  first  mentioned  by  the  Elohist.  But  neither  in 
Deuteronomy  nor  before  it  are  the  ark  and  the  tabernacle 
ever  mentioned  together,  and  of  the  two  old  narrators  it 
is  not  clear  that  the  Jahvist  ever  mentions  the  tabernacle 
or  the  Elohist  the  ark.  The  relation  between  the  two 
calls  for  further  investigation,  especially  as  the  ark  retains 
its  importance  after  the  occupation  of  Canaan,  while  the 
"  tent  of  tryst "  is  not  mentioned  after  the  time  of  Moses, 
who,  according  to  the  Elohist  (Exod.  xii.),  enjoyed  at  it 
a  privilege  of  direct  access  to  the  Deity  not  accorded  to 
later  prophets. 

TABERNACLES,  FEAST  OF.  The  original  character 
of  this  Hebrew  feast,  celebrated  at  the  close  of  the  agri 
cultural  year  as  a  thanksgiving  for  the  produce  of  the 
seasons,  but  especially  for  the  vintage  and  olive  harvest, 
has  been  explained  in  PENTATEUCH,  vol.  xviii.  p.  511. 
As  such  it  is  described  in  the  old  law  of  Exod.  xxiii.  16, 
under  the  name  of  "  the  feast  of  ingathering,  at  the  end 
of  the  year  "  (which,  in  the  old  Hebrew  calendar,  ran  from 
autumn  to  autumn),  "when  thou  hast  gathered  in  thy 
labours  out  of  the  field  "  (comp.  Exod.  xxxiv.  22).  The 
same  feast  is  spoken  of  in  Deut.  xvi.  13  as  "the  feast  of 
booths"  (E.V.  "tabernacles,"  whence  the  current  name 
of  the  feast),  when  "  thou  hast  gathered  in  thy  corn  and 
wine"  from  the  corn-floor  and  the  wine-press.  No  ex 
planation  is  here  given  of  the  name  "feast  of  booths"; 
but  after  the  exile  it  was  understood  that  during  this 
feast  the  people  assembled  at  Jerusalem  were  to  live  in 

1  In  old  Israel  the  sanctuary,  after  the  people  had  settled  down 
in  cities,  usually  stood  outside  the  town,  and  this  was  the  case  even 
with  the  temple  at  Jerusalem  when  it  was  first  built. 


booths  constructed  of  branches  of  trees  (Lev.  xxiii.  39  sq. ; 
Neh.  viii.  14  sq.).  The  passage  in  Nehemiah,  describing 
the  celebration  of  the  feast  in  444  B.C.,  serves  as  a  com 
mentary  on  the  post-exilic  law  in  Leviticus,  and  from  it 
we  learn  that  the  use  of  booths  on  that  occasion  had  no 
foundation  in  traditional  usage,  but  was  based  directly  on 
the  law,  which  then  for  the  first  time  became  generally 
known.2  According  to  the  law  in  question,  the  booths 
were  to  be  a  memorial  of  the  wilderness  wandering  (Lev. 
xxiii.  43),  but  of  this  there  is  no  hint  in  Deuteronomy ; 
and,  while  it  is  quite  in  the  style  of  the  later  law  to  attach 
a  new  historical  reference  to  an  old  name  like  "  feast  of 
booths,"  it  is  certain  from  Exodus  that  the  feast  had 
originally  agricultural  and  not  historical  significance.  As 
such  it  is  exactly  parallel  to  the  vintage  feasts  of  other 
ancient  nations,  e.g.,  to  the  Athenian  Oschophoria.  And, 
in  particular,  it  is  noteworthy  that  in  Judges  ix.  27  we 
find  a  vintage  feast  at  Shechem  among  the  Canaanites, 
from  whom  the  Israelites  first  learned  the  ways  of  agri 
cultural  life,  and  from  whom  so  much  of  the  popular 
religion  was  copied.  To  acts  of  worship  nominally  ad 
dressed  to  Jehovah,  but  really  to  the  Canaanite  Baalim, 
Hosea  expressly  reckons  rites  celebrated  "on  all  corn 
floors"  (ix.  1),  expressing  thanks  for  divine  gifts  of  corn, 
wine,  and  oil  (ii.  8  sq.),  and  in  their  context  these  allusions 
leave  no  doubt  that  the  prophet  refers,  in  part  at  least, 
to  autumn  feasts,  in  which  Jehovah  worship  was  mingled 
with  Canaanite  elements  (comp.  Wellhausen,  Prol.  zur 
Gesck.  Isr.,  cap.  3,  ii.;  Eng.  trans.,  p.  92  sq.).  These  feasts 
were  local  in  character,  but  in  northern  Israel  there  was  a 
great  autumn  feast  at  the  royal  sanctuary  at  Bethel  (1 
Kings  xii.  33),  as  even  in  the  days  of  Solomon  there  was 
such  a  feast  at  Jerusalem  (1  Kings  viii.  2).  In  the  nature 
of  things  the  local  feasts  were  the  older,  and  it  was  the 
fame  of  great  shrines  that  gradually  tended  to  draw 
worshippers  from  a  distance  to  temples  like  those  of 
Jerusalem  and  Bethel.  Finally,  the  Deuteronomic  law  of 
the  one  sanctuary  and  the  course  of  events  which  made 
that  law  the  practical  rule  of  the  remnant  of  Israel  put 
an  end  to  all  local  religious  feasts,  but  at  the  same  time 
obscured  the  old  significance  of  the  festal  cycle,  and  made 
room  for  the  historical  interpretation  of  the  celebrations, 
now  concentrated  at  the  temple,  which  prevailed  among 
the  later  Jews  (comp.  PASSOVER  and  PENTECOST).  In 
their  later  form  all  the  yearly  feasts  have  exact  times  and 
rules.  In  Deuteronomy  the  autumn  feast  is  not  yet  tied 
to  a  day — it  could  hardly  be  so  while  it  was  still  essentially 
a  harvest  thanksgiving — but  in  the  priestly  legislation  it 
is  fixed  to  commence  on  the  fifteenth  day  of  the  seventh 
month  (Lev.  xxiii.  34).  In  Deuteronomy  the  feast  lasts 
seven  days ;  Lev.  xxiii.  36  adds  an  eighth,  and  this  day 
ultimately  became  the  most  important  (John  vii.  37). 

If  we  accept  the  conclusion  that  the  autumn  festival  was  origin- 
ally  a  vintage  feast  celebrated  in  local  sanctuaries,  the  name 
"feast  of  booths"  admits  of  a  natural  explanation.  The  Cauaan- 
ite  feast  at  Shechem  and  the  Hebrew  feast  at  Shiloh  (Judges  xxi. 
21)  were  partly  celebrated  abroad  in  the  vineyards,  and  Hosea  also 
knows  such  feasts  on  the  open  corn-floors.  That  it  was  usual  to 
go  forth  and  live  in  booths  during  the  vintage  may  be  concluded 
from  Isa.  i.  8  ;  the  same  practice  still  prevails  at  Hebron  (Robinson, 
Bibl.  Res.,  ii.  81).  If  it  was  these  booths  erected  among  the  vine 
yards  that  originally  gave  their  name  to  the  feast,  we  can  under 
stand  how  the  book  of  Nehemiah  recognizes  the  erection  of  booths 
within  the  city  of  Jerusalem  as  an  innovation.  No  doubt  at  all 
feasts  where  there  was  a  great  concourse  of  visitors  many  would  be 
compelled  to  live  in  tents  ;  this  seems  to  have  been  the  case  even 
in  old  Israel  (Hos.  xii.  9).  But  that  is  quite  a  different  thing 
from  the  later  observance,  in  which  booths  or  bowers  had  to  be 
made  and  used  even  by  those  who  had  houses  of  their  own. 

2  The  expression  that  the  Israelites  had  not  done  so  since  the  days 
of  Joshua  means  that  there  was  no  recollection  of  their  having  ever 
done  so ;  for  of  course  it  is  assumed  that  Joshua  carried  out  every 
direction  of  the  law. 
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TABLES,  MATHEMATICAL.  In  any  table  the  results 
tabulated  are  termed  the  "  tabular  results  "  or  "  respond 
ents,"  and  the  corresponding  numbers  by  which  the  table  is 
entered  are  termed  the  "arguments."  A  table  is  said  to  be 
of  single  or  double  entry  according  as  there  are  one  or  two 
arguments.  For  example,  a  table  of  logarithms  is  a  table 
of  single  entry,  the  numbers  being  the  arguments  and  the 
logarithms  the  tabular  results ;  an  ordinary  multiplication 
table  is  a  table  of  double  entry,  giving  xy  as  tabular  result 
for  x  and  y  as  arguments.  The  intrinsic  value  of  a  table 
Value  of  may  be  estimated  by  the  actual  amount  of  time  saved  by 
tables,  consulting  it ;  for  example,  a  table  of  square  roots  to  ten 
decimals  is  more  valuable  than  a  table  of  squares,  as  the 
extraction  of  the  root  would  occupy  more  time  than  the 
multiplication  of  the  number  by  itself.  The  value  of  a 
table  does  not  depend  upon  the  difficulty  of  calculating  it; 
for,  once  made,  it  is  made  for  ever,  and  as  far  as  the  user 
is  concerned  the  amount  of  labour  devoted  to  its  original 
construction  is  immaterial.  In  some  tables  the  labour  re 
quired  in  the  construction  is  the  same  as  if  all  the  tabular 
results  had  been  calculated  separately;  but  in  the  majority 
of  instances  a  table  can  be  formed  by  expeditious  methods 
which  are  inapplicable  to  the  calculation  of  an  individual 
result.  This  is  the  case  with  tables  of  a  continuous  quan 
tity,  which  may  frequently  be  constructed  by  differences. 
The  most  striking  instance  perhaps  is  afforded  by  a  factor 
table  or  a  table  of  primes ;  for,  if  it  is  required  to  deter 
mine  whether  a  given  number  is  prime  or  not,  the  only 
available  method  (in  the  absence  of  tables)  is  to  divide  it 
by  every  prime  less  than  its  square  root  or  until  one  is 
found  that  divides  it  without  remainder.  But  to  form  a 
table  of  prime  numbers  the  process  is  theoretically  simple 
and  rapid,  for  we  have  only  to  range  all  the  numbers  in  a 
line  and  strike  out  every  second  beginning  from  two,  every 
third  beginning  from  three,  and  so  on,  those  that  remain 
being  primes.  Even  when  the  tabular  results  are  con 
structed  separately,  the  method  of  differences  or  other 
methods  connecting  together  different  tabular  results  may 
afford  valuable  verifications.  By  having  recourse  to  tables 
not  only  does  the  computer  save  time  and  labour  but  he 
also  obtains  the  certainty  of  accuracy :  in  fact,  even  when 
the  tabular  results  are  so  easy  to  calculate  that  no  time  or 
mental  effort  would  be  saved  by  the  use  of  a  table,  the 
certainty  of  accuracy  might  make  it  advantageous  to 
employ  it. 

The  invention  of  logarithms  in  1614,  followed  immedi 
ately  by  the  calculation  of  logarithmic  tables,  revolutionized 
all  the  methods  of  calculation  ;  and  the  original  work  per 
formed  by  Briggs  and  Ylacq  in  calculating  logarithms  260 
years  ago  has  in  effect  formed  a  portion  of  every  arith 
metical  operation  that  has  since  been  carried  out  by  means 
of  logarithms.  And  not  only  has  an  incredible  amount  of 
labour  been  saved  1  but  a  vast  number  of  calculations  and 
researches  have  been  rendered  practicable  which  otherwise 
would  have  been  quite  beyond  human  reach.  The 
mathematical  process  that  underlies  the  tabular  method  of 
obtaining  a  result  may  be  indirect  and  complicated ;  for 
example,  the  logarithmic  method  would  be  quite  unsuitable 
for  the  multiplication  of  two  numbers  if  the  logarithms 
had  to  be  calculated  specially  for  the  purpose  and  were 
not  already  tabulated  for  use.  The  arrangement  of  a 
table  on  the  page  and  all  typographical  details — such  as 
the  shape  of  the  figures,  their  spacing,  the  thickness  and 
placing  of  the  rules,  the  colour  and  quality  of  the  paper, 
•fee. — are  of  the  highest  importance,  as  the  computer  has 


1  Referring  to  factor  tables,  Lambert  wrote  (Supplementa  Tabularum, 
1798,  p.  xv.):  "  Universalis  finis  talium  tabularum  est  ut  semel  pro 
semper  computetur  quod  saepius  de  novo  computandum  foret,  et  ut 
pro  omni  casu  computetur  quod  iu  futurum  pro  quovis  casu  compu- 
tatum  desiderabitur. "  Tliis  applies  to  all  tables. 


to  spend  hours  with  his  eyes  fixed  upon  the  book ;  and 
the  efforts  of  eye  and  brain  required  in  finding  the  right 
numbers  amidst  a  mass  of  figures  on  a  page  and  in  taking 
them  out  accurately,  when  the  computer  is  tired  as  well  as 
when  he  is  fresh,  are  far  more  trying  than  the  mechanical 
action  of  simple  reading.  Moreover,  the  trouble  required 
by  the  computer  to  learn  the  use  of  a  table  need  scarcely 
be  considered ;  the  important  matter  is  the  time  and 
labour  saved  by  it  after  he  has  learned  its  use.  Tables 
are,  as  a  rule,  intended  for  professional  and  not  amateur 
use ;  and  it  is  of  little  moment  whether  the  user  who  is 
unfamiliar  with  a  table  has  to  spend  ten  seconds  or  a 
minute  in  obtaining  an  isolated  result,  provided  it  can  be 
used  rapidly  and  without  risk  of  error  by  a  skilled  computer. 

In  the  following  descriptions  of  tables  an  attempt  is 
made  to  give  an  account  of  all  those  that  a  computer  of 
the  present  day  is  likely  to  use  in  carrying  out  arithmet 
ical  calculations.  Tables  of  merely  bibliographical  or 
historical  interest  are  not  regarded  as  coming  within  the 
scope  of  this  article,  although  for  special  reasons  such 
tables  are  briefly  noticed  in  some  cases.  Tables  relating 
to  ordinary  arithmetical  operations  are  first  described,  and 
afterwards  an  account  is  given  of  the  most  useful  and 
least  technical  of  the  more  strictly  mathematical  tables, 
such  as  factorials,  gamma  functions,  integrals,  Bessel's 
functions,  &c.  It  is  difficult  to  classify  the  tables  de 
scribed  in  a  perfectly  satisfactory  manner  without  prolixity, 
as  many  collections  contain  valuable  sets  belonging  to  a 
variety  of  classes.  Nearly  all  modern  tables  are  stereo 
typed,  and  in  giving  their  titles  the  accompanying  date  is 
either  that  of  the  original  stereotyping  or  of  the  tirage 
in  question.  In  tables  that  have  passed  through  many 
editions  the  date  given  is  that  of  the  edition  described.  A 
much  fuller  account  of  general  tables  published  previously 
to  1872,  by  the  present  writer,  is  contained  in  the  British 
Association  Jteport  for  1873,  pp.  1-175;  and  to  this  the 
reader  is  referred. 

Tables  of  Divisors  (Factor  Tables')  and  Tables  of  Primes. — The  Divisors 
existing  factor  tables  extend  to  9,000,000.  In  1811  Chernac  pub-  and 
lished  at  Deventer  his  Cribrum  Arithmeticum,  which  gives  all  the  primes, 
prime  divisors  of  every  number  not  divisible  by  2,  3,  or  5  up  to 
1,020,000.  In  1814-17  Burckhardt  published  at  Paris  his  Tables 
des  Diviseurs,  giving  the  least  divisor  of  every  number  not  divisible 
by  2,  3,  or  5  up  to  3,036,000.  The  second  million  was  issued  in 
1814,  the  third  in  1816,  and  the  first  in  1817.  The  corresponding 
tables  for  the  seventh  (in  1862),  eighth  (1863),  and  ninth  (1865)  mil 
lions  were  calculated  by  Dase  and  issued  at  Hamburg.  Base  died 
suddenly  during  the  progress  of  the  work,  and  it  was  completed  by 
Kosenberg.  Base's  calculation  was  performed  at  the  instigation 
of  Gauss,  and  he  began  at  6,000,000  because  the  Berlin  Academy 
was  in  possession  of  a  manuscript  presented  by  Crelle  extending 
Burckhardt's  tables  from  3,000,000  to  6,000,000.  This  manuscript, 
not  having  been  published  by  1877,  was  found  on  examination 
to  be  so  inaccurate  that  the  publication  was  not  desirable,  and 
accordingly  the  three  intervening  millions  were  calculated  and 
published  by  James  Glaisher,  the  Factor  Table  for  the  Fourth 
Million  appearing  at  London  in  1879,  and  those  for  the  fifth 
and  sixth  millions  in  1880  and  1883  respectively  (all  three  mil 
lions  stereotyped).  The  tenth  million,  though  calculated  by  Dase 
and  Rosenberg,  has  not  been  published.  It  is  in  the  possession  of 
the  Berlin  Academy,  having  been  presented  in  1878.  The  nine 
quarto  volumes  (Tables  des  Diviseurs,  Paris,  1814-17 ;  Factor  Tables, 
London,  1879-83  ;  Factoren-Tafcln,  Hamburg,  1862-65)  thus  form 
one  uniform  table,  giving  the  least  divisor  of  every  number  not 
divisible  by  2,  3,  or  5,  from  unity  to  nine  millions.  The  arrange 
ment  of  the  results  on  the  page,  which  is  due  to  Burckhardt,  , 
is  admirable  for  its  clearness  and  condensation,  the  least  factors 
for  9000  numbers  being  given  on  each  page.  The  tabular  portion 
of  each  million  occupies  112  pages.  The  first  three  millions  were 
issued  separately,  and  also  bound  in  one  volume,  but  the  other 
six  millions  are  all  separate.  Burckhardt  began  with  the  second 
million  instead  of  the  first,  as  Chernac's  factor  table  for  the  first 
million  was  already  in  existence.  Burckhardt's  first  million  does 
not  supersede  Chernac's,  as  the  latter  gives  all  the  prime  divisors 
of  numbers  not  divisible  by  2,  3,  or  5  up  to  1,020,000.  It  occupies 
1020  pages,  and  Burckhardt  found  it  very  accurate ;  he  detected 
only  thirty-eight  errors,  of  which  nine  were  due  to  the  author,  the 
remaining  twenty-nine  having  been  caused  by  the  slipping  of  type 
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in  the  printing.  The  errata  thus  discovered  are  given  in  the  first 
million.  Burckhardt  gives  but  a  very  brief  account  of  the  method 
by  which  he  constructed  his  table  ;  and  the  introduction  to  Base's 
millions  merely  consists  of  Gauss's  letter  suggesting  their  con 
struction.  The  Introduction  to  the  Fourth  Million  (pp.  52)  con 
tains  a  full  account  of  the  method  of  construction  and  a  histoiy  of 
factor  tables,  with  a  bibliography  of  writings  on  the  subject.  The 
Introduction  (pp.  103)  to  the  Sixth  Million  contains  an  enumeration 
of  primes  and  a  great  number  of  tables  relating  to  the  distribution 
of  primes  in  the  whole  nine  millions,  portions  of  which  had  been 
published  in  the  Cambridge  Philosophical  Proceedings  and  else 
where.  The  factor  tables  which  have  been  described  greatly 
exceed  in  both  extent  and  accuracy  any  others  of  the  same  kind, 
the  largest  of  which  only  reaches  408,000.  This  is  the  limit  of 
Felkel's  Tafel  allcr  einfachen  Factoren  (Vienna,  1776),  a  remark 
able  and  extremely  rare  book,1  nearly  all  the  copies  having  been  de 
stroyed.  Vega  (  Tabulae,  1797)  gave  a  table  showing  all  the  divisors 
of  numbers  not  divisible  by  2,  3,  or  5  up  to  102,00.0,  followed  by  a 
list  of  primes  from  102,000  to  400,313.  In  the  earlier  editions  of 
this  work  there  are  several  errors  in  the  list,  but  these  are  no  doubt 
corrected  in  Hiilsse's  edition  (1840).  These  are  the  largest  and  most 
convenient  tables  after  those  of  Chernac.  Salomon  (1827)  gives  a 
factor  table  to  102,011,  Kb'hler  (Handbuch,  1848)  all  divisors  up  to 
21,524,  and  Houel  (  Tables  de  Logarithmes,  1871)  least  divisors  up  to 
30,841.  Barlow  (Tables,  1814)  gives  the  complete  resolution  of 
every  number  up  to  10,000  into  its  factors  ;  for  example,  corre 
sponding  to  4932  we  have  given  22.33.137.  This  table  is  unique 
so  far  as  we  know.  The  work  also  contains  a  list  of  primes  up  to 
100,103.  Both  these  tables  are  omitted  in  the  stereotyped  reprint 
of  1840.  In  Rees's  Cyclopaedia  (1819),  article  "Prime  Numbers," 
there  is  a  list  of  primes  to  217,219  arranged  in  decades.  The 
Fourth  Million  (1879)  contains  a  list  of  primes  up  to  30,341.  On 
the  first  page  of  the  Second  Million  Burckhardt  gives  the  first  nine 
multiples  of  the  primes  to  1423  ;  and  a  smaller  table  of  the  same 
kind,  extending  only  to  313,  occurs  in  Lambert's  Supplementa. 
Mnltipli-  Multiplication  Tables.  —  A  multiplication  table  is  usually  of 
cation,  double  entry,  the  two  arguments  being  the  two  factors  ;  when  so 
arranged  it  is  frequently  called  a  Pythagorean  table.  The  largest 
and  most  useful  work  is  Crelle's  Rechentafeln  (stereotyped,  Bremiker's 
edition,  1864),  which  gives  in  one  volume  all  the  products  up  to 
1000  x  1000,  so  arranged  that  all  the  multiples  of  any  one  number 
appear  on  the  same  page.  The  original  edition  was  published  in 
1820  and  consisted  of  two  thick  octavo  volumes.  The  second 
(stereotyped)  edition  is  a  convenient  folio  volume  of  450  pages. 
Only  one  other  multiplication  table  of  the  same  extent  has  appeared, 
viz.,  Herwart  von  Hohenburg's  Tabulae  Arithmetical  Hp<xr6a(f>at- 
ptffeus  Universalesz  (Munich,  1610),  on  which  see  NAPIER,  vol.  xvii. 
p.  183.  The  invention  of  logarithms  four  years  later  afforded 
another  means  of  performing  multiplications,  and  Von  Hohenburg's 
•work  never  became  generally  known.  The  three  following  tables 
are  for  the  multiplication  of  a  number  by  a  single  digit.  (1)  Crelle, 
Erleichterungs-  Tafel  fur  jeden,  der  zu  rechnen  hat  (Berlin,  1836), 
a  work  extending  to  1000  pages,  gives  the  product  of  a  number 
of  seven  figures  by  a  single  digit,  by  means  of  a  double  operation 
of  entry.  Each  page  is  divided  into  two  tables  :  for  example, 
to  multiply  9382477  by  7  we  turn  to  page  825,  and  enter  the  right- 
Land  table  at  line  77,  column  7,  where  we  find  77339  ;  we  then 
enter  the  left-hand  table  on  the  same  page  at  line  93,  column  7, 
and  find  656,  so  that  the  product  required  is  65677339.  (2) 
Bretschneider,  Produktentafel  (Hamburg  and  Gotha,  1841),  is  some 
what  similar  to  Crelle's  table,  but  smaller,  the  number  of  figures 
in  the  multiplicand  being  five  instead  of  seven.  (3)  In  Laundy,  A 
Table  of  Products  (London,  1865),  the  product  of  any  five-figure 
number  by  a  single  digit  is  given  by  a  double  arrangement.  The 
extent  of  the  table  is  the  same  as  that  of  Bretschneider's,  as  also 
is  the  principle,  but  the  arrangement  is  different,  Laundy's  table 
occupying  only  10  pages  and  Bretschneider's  99  pages.  Among 
<-arlier  works  may  be  noticed  Gruson,  Grosses  Einmaleins  von  Eins 
Ms  Hunderttausend  (Berlin,  1799),  —  a  table  of  products  up  to 
0x10,000.  The  author's  intention  was  to  extend  it  to  100,000, 
but  we  believe  only  the  first  part  was  published.  In  this  book 
there  is  no  condensation  or  double  arrangement  ;  the  pages  are 
very  large,  each  containing  125  lines. 

Quarter-      Quarter-Squares.  —  Multiplication  maybe  performed  by  means  of 
squares,   a  table  of  single  entry  in  the  manner  indicated  by  the  formula  — 


Thus  with  a  table  of  quarter-squares  we  can  multiply  together  any 
two  numbers  by  subtracting  the  quarter-square  of  their  difference 
from  the  quarter-square  of  their  sum.  The  largest  table  of  quarter- 
squares  is  Laundy,  Table  of  Quarter-Squares  of  all  Numbers  up  to 
100,000  (London,  1856).  Smaller  works  are  Centnerschwer,  Neu- 
erfundene  Multiplications-  und  Quadrat  -  Tafeln  (Berlin,  1825), 
which  extends  to  20,000,  and  Merpaut,  Tables  Arithmonomiques 

1  For  information  about  it,  see  a  paper  on  "  Factor  Tables,"  in  Camb.  Phil. 
Proc.,  vol.  iii.  (1878)  pp.  99-138,  or  the  Introduction  to  the  Fourth  Million. 

*  See  a  paper  "  On  Multiplication  by  a  Table  of  Single  Entry,"  in  Phil.  Mag., 
November  1878,  for  a  notice  of  this  book. 


(Vannes,  1832),  which  extends  to  40,000.  In  Merpaut's  work  the 
quarter-square  is  termed  the  "arithmone."  Ludolf,  who  published  in 
1690  a  table  of  squares  to  100,000  (see  next  paragraph),  explains  in 
his  introduction  how  his  table  may  be  used  to  effect  multiplications 
by  means  of  the  above  formula  ;  but  the  earliest  book  on  quarter- 
squares  is  Voisin,  Tables  des  Multiplications,  ou  logarithmes  des 
nombres  entiers  depuis  1  jusqu'a  20,000  (Paris,  1817).  By  a  log 
arithm  Voison  means  a  quarter-square,  i.e.,  he  calls  a  a  root  and 
Ja2  its  logarithm.  On  the  subject  of  quarter -squares,  &c.,  see 
the  paper  (already  referred  to)  in  Phil.  Mag.,  November  1878. 

Squares,  Cubes,  <fcc. — The  most  convenient  table  for  general  use,  Squares, 
as  \vell  as  the  most  extensive,  is  Barlow's  Tables  (Useful  Knowledge  cubes,  &c. 
Society,  London,  from  the  stereotyped  plates  of  1840),  which  gives 
squares,  cubes,  square  roots,  cube  roots,  and  reciprocals  to  10,000. 
The  largest  table  of  squares  and  cubes  is  Kulik,  Tafeln  der 
Quadrat-  und  Kubik-Zahlen  (Leipsic,  1848),  which  gives  both  as  far 
as  100,000.  Two  early  tables  also  give  squares  as  far  as  100,000, 
viz.,  Maginus,  Tabula  Tetragonica  (Venice,  1592),  and  Ludolf, 
Tetragonometria  Tabularia  (Amsterdam,  1690).  Hutton,  Tables  of 
Products  and  Powers  of  Numbers  (London,  1781),  gives  squares  up  to 
25,400,  cubes  to  10,000,  and  the  first  ten  powers  of  the  first  hundred 
numbers.  Barlow,  Mathematical  Tables  (original  edition,  London, 
1814),  gives  the  first  ten  powers  of  the  first  hundred  numbers.  The 
first  nine  or  ten  powers  are  given  in  Vega,  Tabulae  (1797),  and  in 
Hiilsse's  edition  of  the  same  (1840),  in  Kb'hler,  Handbuch  (1848), 
and  in  other  collections.  Faa  de  Bruno,  Calcul  des  Erreurs  (Paris, 
1869),  and  Miiller,  Vierstellige  Logarithmen  (1844),  give  squares  for 
use  in  connexion  with  the  method  of  least  squares.  Small  tables 
occur  frequently  in  books  intended  for  engineers  and  practical  men. 
Drach  (Messenger  of  Math. ,  vol.  vii.,  1878,  p.  87)  has  given  to  33 
places  the  cube  roots  (and  the  cube  roots  of  the  squares)  of  primes 
up  to  127.  Small  tables  of  powers  of  2,  3,  5,  7  occur  in  various 
collections.  In  Vega's  Tabulae  (1797,  and  the  subsequent  editions, 
including  Hiilsse's)  the  powers  of  2,  3,  5  as  far  as  the  45th,  36th, 
and  27th  respectively  are  given  ;  they  also  occur  in  Kbhler's  Hand 
buch  (1848).  The  first  25  powers  of  2,  3,  5,  7  are  given  in  Salomon, 
Logarithmische  Tafeln  (1827).  Shanks,  Rectification  of  Hie  Circle 
(1853),  gives  powers  of  2  up  to  2721. 

Triangular  Numbers. — FJ.  de  Joncourt,  De  Natura  et  Prsxlaro  Tri- 
Usu  Simplicissimee  Speciei  Numerorum  Trigonalium  (The  Hague,  angular 
1762),  contains  a  table  of  triangular  numbers  up  to  20,000  :  viz.,  numbers. 
%n(n  +  l)  is  given  for  all  numbers  from  n  =  l  to  20,000.    The  table 
occupies  224  pages. 

Reciprocals.— -Barlow's  Tables  give  reciprocals  up  to  10,000  to  9  or  Reci- 
10  places  ;  and  they  have  been  carried  to  ten  times  this  extent  byprocals. 
Oakes,  Table  of  the  Reciprocals  of  Numbers  from  1  to  100,000 
(London,  1865).  This  gives  seven  figures  of  the  reciprocal,  and 
is  arranged  like  a  table  of  seven-figure  logarithms,  differences 
being  added  at  the  side  of  the  page.  The  reciprocal  of  a  number 
of  five  figures  is  therefore  taken  out  at  once,  and  two  more  figures 
may  be  interpolated  for  as  in  logarithms.  Picarte,  La  Division 
reduite  a  une  Addition  (Paris,  1861),  gives  to  ten  significant  figures 
the  reciprocals  of  the  numbers  from  10,000  to  100,000,  and  also  the 
first  nine  multiples  of  these  reciprocals.  Small  tables  of  reciprocals 
are  not  common. 

Tables  for  the  Expression  of  Vulgar  Fractions  as  Decimals. — Tables  Vulgar 
of  this  kind  have  been  given  by  Wucherer,  Goodwyn,  and  Gauss,  fractions 
Wucherer,  Beytriige  zum  allgemeinern  Gebrauch  der  Decimalbruche  as 
(Carlsruhe,  1796),  gives  the  decimal  fractions  (to  5  places)  for  all  decimals, 
vulgar  fractions  whose  numerator  and  denominator  are  each  less 
than  50  and  prime  to  one  another,  arranged  according  to  denomi 
nators.  The  most  extensive  and  elaborate  tables  that  have  been 
published  are  contained  in  Henry  Goodwyn's  First  Centenary  of 
Tables  of  all  Decimal  Quotients  (London,  1816),  A  Tabular  Series  of 
Decimal  Quotients  (1823),  and  A  Table  of  the  Circles  arising  from  the 
Division  of  a  Unit  or  any  other  Whole  Number  by  all  the  Integers  from 
1  to  1024  (1823).  The  Tabular  Series  (1823),  running  to  153 
pages,  gives  to  8  places  the  decimal  corresponding  to  every  vulgar 
fraction  less  than  ^9T  whose  numerator  and  denominator  do  not 
surpass  1000.  The  arguments  are  not  arranged  according  to  their 
numerators  or  denominators,  but  according  to  their  magnitude,  so 
that  the  tabular  results  exhibit  a  steady  increase  from  '001  (  =  T7nnr) 
to  -09989909  (=-?&).  The  author  intended  the  table  to  include  all 
fractions  whose  numerator  and  denominator  were  each  less  than 
1000,  but  no  more  was  ever  published.  The  Table  of  Circles  (1823) 
gives  all  the  periods  of  the  circulating  decimals  that  can  arise  from 
the  division  of  any  integer  by  another  integer  less  than  1024. 
Thus  for  13  we  find  -076923  and  -153846,  which  are  the  only  periods 

o* 

in  which  the  fraction  ^s  can  circulate.      The  table  occupies  107 

pages,  some  of  the  periods  being  of  course  very  long  (e.g.,  for  1021  the 
period  contains  1020  figures).  The  First  Centenary  (1816)  gives  the 
complete  periods  of  the  reciprocals  of  the  numbers  from  1  to  100. 
Goodwyn's  tables  are  very  scarce,  but  as  they  are  nearly  unique  of 
their  kind  they  deserve  special  notice.  A  second  edition  of  the 
First  Centenary  was  issued  in  1818  with  the  addition  of  some  of  the 
Tabular  Series,  the  numerator  not  exceeding  50  and  the  denonii- 
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nator  not  exceeding  100.  A  posthumous  table  of  Gauss's,  entitled 
1 '  Tafel  zur  Verwandlung  gemeiner  Briiche  mit  Nennern  aus  dem 
crsten  Tausend  in  Decimalbriiche,"  occurs  in  vol.  ii.  pp.  412-434  of 
his  Gcsammelte  JVerke  (Gbttingen,  1863),  and  resembles  Goodwyn's 
Table  of  Circles.  On  this  subject  see  a  paper  "On  Circulating 
Decimals,  with  special  reference  to  Henry  Goodwyn's  Table  of 
Circles  and  Tabular  Series  of  Decimal  Quotients,"  in  Camb.  Phil. 
Proc.,  vol.  iii.  (1878),  pp.  185-206,  where  is  also  given  a  table  of  the 
periods  of  fractions  corresponding  to  denominators  prime  to  10 
from  1  to  1024  obtained  by  counting  from  Goodwyn's  table.  See 
also  the  section  on  "  Circulating  Decimals,"  p.  13  below. 
Sexagesi-  Sexagesimal  and  Sexcentenary  Tables. — Originally  all  calculations 
mal  and  were  sexagesimal ;  and  the  relics  of  the  system  still  exist  in  the 
sexcen-  division  of  the  degree  into  60  minutes  and  the  minute  into  60 
tenary.  seconds.  To  facilitate  interpolation,  therefore,  in  trigonometrical 
and  other  tables  the  following  large  sexagesimal  tables  were  con 
structed.  John  Bernoulli,  A  Sexcentenary  Table  (London,  1779), 
gives  at  once  the  fourth  term  of  any  proportion  of  which  the  first 
term  is  600''  and  each  of  the  other  two  is  less  than  600" ;  the 
table  is  of  double  entry,  and  may  be  more  fully  described  as  giving 

the  value  of  r-^-  correct  to  tenths  of  a  second,  x  and  y  each  con 
taining  a  number  of  seconds  less  than  600.  Michael  Taylor,  A  Sexa 
gesimal  Table  (London,  1780),  exhibits  at  sight  the  fourth  term  of 
any  proportion  where  the  first  term  is  60  minutes,  the  second  any 
number  of  minutes  less  than  60,  and  the  third  any  number  of 
minutes  and  seconds  under  60  minutes  ;  there  is  also  another  table 
in  which  the  third  term  is  any  absolute  number  under  1000.  Not 
much  use  seems  to  have  been  made  of  these  tables,  both  of  which 
were  published  by  the  Commissioners  of  Longitude.  Small  tables 
for  the  conversion  of  sexagesimals  into  centesimals  and  vice  versa 
are  given  in  a  few  collections,  such  as  Hiilsse's  edition  of  Vega. 
Trigono-  Trigonometrical  Tables  (Natural}. — Peter  Apian  published  in  1533 
metrical,  a  table  of  sines  with  the  radius  divided  decimally.  The  first 
complete  canon  giving  all  the  six  ratios  of  the  sides  of  a  right-angled 
triangle  is  due  to  Rheticus  (1551),  who  also  introduced  the  semi- 
quadrantal  arrangement.  Rheticus's  canon  was  calculated  for 
every  ten  minutes  to  7  places,  and  Vieta  extended  it  to  every 
minute  (1579).  In  1554  Reinhold  published  a  table  of  tangents  to 
every  minute.  The  first  complete  canon  published  in  England  was 
by  Blunedvile  (1594),  although  a  table  of  sines  had  appeared  four 
years  earlier.  Regiomontanus  called  his  table  of  tangents  (or  rather 
cotangents)  tabula  foxunda  on  account  of  its  great  use  ;  and  till 
the  introduction  of  the  word  "  tangent "  by  Finck  (Geometrise 
Rotundi  Libri  XIV.,  Basel,  1583)  a  table  of  tangents  was  called  a 
tabula  fcecunda  or  canon  fcecundus.  Besides  "  tangent,"  Finck  also 
introduced  the  word  "secant,"  the  table  of  secants  having  pre 
viously  been  called  tabula  bcncftca  by  Maurolycus  (1558)  and  tabula 
fcecundissima  by  Vieta. 

By  far  the  greatest  computer  of  pure  trigonometrical  tables  is 
George  Joachim  Rheticus,  whose  work  has  never  been  superseded. 
His  celebrated  ten -decimal  canon,  the  Opus  Palatinum,  was  pub 
lished  by  Valentine  Otho  at  Neustadt  in  1596,  and  in  1613  his 
fifteen-decimal  table  of  sines  by  Pitiscus  at  Frankfort  tinder  the 
title  Thesaurus  Afathematicus.  The  Opus  Palatinum  contains  a 
complete  ten-decimal  trigonometrical  canon  for  every  ten  seconds 
of  the  quadrant,  semiquadrantally  arranged,  with  differences  for 
all  the  tabular  results  throughout.  Sines,  cosines,  and  secants  are 
given  on  the  left-hand  pages  in  columns  headed  respectively 
'•Perpendiculum,"  "Basis,"  "Hypotenusa,"  and  on  the  right-hand 
appear  tangents,  cosecants,  and  cotangents  in  columns  headed 
respectively  "Perpendiculum,"  "Hypotenusa,"  "Basis."  At  his 
death  Rheticus  left  the  canon  nearly  complete,  and  the  trigonometry 
was  finished  and  the  whole  edited  by  Valentine  Otho ;  it  was  named 
in  honour  of  the  elector  palatine  Frederick  IV.,  who  bore  the  ex 
pense  of  publication.  The  Thesaurus  of  1613  gives  natural  sines 
for  every  ten  seconds  throughout  the  quadrant,  to  15  places,  semi- 
quadrantally  arranged,  with  first,  second,  and  third  differences. 
Natural  sines  are  also  given  for  every  second  from  O3  to  1°  and  from 
89°  to  90°,  to  15  places,  with  first  and  second  differences.  The 
rescue  of  the  manuscript  of  this  work  by  Pitiscus  forms  a  striking 
episode  in  the  history  of  mathematical  tables.  The  alterations  and 
emendations  in  the  earlier  part  of  the  corrected  edition  of  the  Opus 
Palatinum  were  made  by  Pitiscus,  who  had  his  suspicions  that 
Rheticus  had  himself  calculated  a  ten-second  table  of  sines  to  15 
decimal  places ;  but  it  could  not  be  found.  Eventually  the  lost 
canon  was  discovered  amongst  the  papers  of  Rheticus,  which  had 
passed  from  Otho  to  James  Christmann  on  the  death  of  the  former. 
Amongst  these  Pitiscus  found  (1)  the  ten-second  table  of  sines  to 
15  places,  with  first,  second,  and  third  differences  (printed  in  the 
Thesaurus) ;  (2)  sines  for  every  second  of  the  first  and  last  degrees  of 
the  quadrant,  also  to  15  places,  with  first  and  second  differences  ; 
(3)  the  commencement  of  a  canon  of  tangents  and  secants,  to  the 
same  number  of  decimal  places,  for  every  ten  seconds,  with  first  and 
second  differences  ;  (4)  a  complete  minute  canon  of  sines,  tangents, 
and  secants,  also  to  15  decimal  places.  These  tables  taken  in 
connexion  with  the  Opus  Palatinum  give  an  idea  of  the  enormous  j 


labours  undertaken  by  Rheticus  ;  his  tables  not  only  remain  to 
this  day  the  ultimate  authorities  but  formed  the  data  whereby  Vlacq 
calculated  his  logarithmic  canon.  Pitiscus  says  that  for  twelve 
years  Rheticus  constantly  had  computers  at  work. 

A  history  of  trigonometrical  tables  by  Hntton  was  prefixed  to 
all  the  early  editions  of  his  Tables  of  Logarithms,  and  forms  Tract 
xix.  of  his  Mathematical  Tracts,  vol.  i.  pp.  278-306, 1812.  A  good 
deal  of  bibliographical  information  about  the  Opus  Palatinum 
and  earlier  trigonometrical  tables  is  given  in  De  Morgan's  article 
"Tables"  in  the  English  Cyclopedia.  The  invention  of  logarithms 
the  year  after  the  publication  of  Kheticus's  volume  by  Pitiscus 
changed  all  the  methods  of  calculation  ;  and  it  is  worthy  of  note 
that  Napier's  original  table  of  1614  was  a  logarithmic  canon  of  sines 
and  not  a  table  of  the  logarithms  of  numbers.  The  logarithmic 
canon  at  once  superseded  the  natural  canon  ;  and  since  Pitiscus's 
time  no  really  extensive  table  of  pure  trigonometrical  functions  has 
appeared.  In  recent  years  the  employment  of  the  arithmometer 
of  Thomas  de  Colinar  has  revived  the  use  of  tables  of  natural 
trigonometrical  functions,  it  being  found  convenient  for  some 
purposes  to  employ  an  arithmometer  and  a  natural  canon  instead 
of  a  logarithmic  canon.  Junge's  Tafel  der  wirklichen  Lange  der 
Sinus  und  Cosinus  (Leipsic,  1864)  was  published  with  this  object. 
It  gives  natural  sines  and  cosines  for  every  ten  seconds  of  the 
quadrant  to  6  places.  F.  M.  Clouth,  Tables  pour  le  Calcul  des 
Coordonnees  Goniometrigues  (Mainz,  n.d.),  gives  natural  sines  and 
cosines  (to  6  places)  and  their  first  nine  multiples  (to  4  places)  for 
every  centesimal  minute  of  the  quadrant.  Tables  of  natural  func 
tions  occur  in  many  collections,  the  natural  and  logarithmic  values 
being  sometimes  given  on  opposite  pages,  sometimes  side  by  side 
on  the  same  page. 

The  following  works  contain  tables  of  trigonometrical  functions 
other  than  sines,  cosines,  and  tangents.  Pasquich,  2'abulse  Log- 
arithmiw-Trigonometricse  (Leipsic,  1817),  contains  a  table  of  sin2a:, 
cos2  a;,  tan2  a;,  cot2  a;  from  x =1°  to  45°  at  intervals  of  1'  to  5  places. 
Andrew,  Astronomical  and  Nautical  Tables  (London,  1805),  con 
tains  a  table  of  "squares  of  natural  semichords,"  i.e.,  of  sin2£a; 
from  a;=0°  to  120°  at  intervals  of  10"  to  7  places.  This  table  has 
recently  been  greatly  extended  by  Major-General  Hannyngton  in 
his  Haversines,  Natural  and  Logarithmic,  used  in  computing  Lunar 
Distances  for  the  Nautical  Almanac  (London,  1876).  The  name 
"  haversine,"  now  frequently  used  in  works  upon  navigation,  is  an 
abbreviation  of  "  half  versed  sine  " ;  viz. ,  the  haversine  ofx  is  equal 
to  ^(1-cosa;),  that  is,  to  sin2£a;.  The  table  gives  logarithmic 
haversines  for  every  15"  from  0°  to  180°,  and  natural  haversines  for 
every  10"  from  0°  to  180°,  to  7  places,  except  near  the  beginning, 
where  the  logarithms  are  given  to  only  5  or  6  places.  The  work 
itself  occupies  327  folio  pages,  and  was  suggested  by  Andrew's,  a 
copy  of  wmch  by  chance  fell  into  Hannyngton's  hands.  Han 
nyngton  recomputed  the  whole  of  it  by  a  partly  mechanical 
method,  a  combination  of  two  arithmometers  being  employed. 
A  table  of  haversines  is  useful  for  the  solution  of  spherical  triangles 
when  two  sides  and  the  included  angle  are  given,  and  in  many 
other  problems  in  spherical  trigonometry.  Andrew's  original 
table  seems  to  have  attracted  very  little  notice.  Haunyngton's 
was  printed,  on  the  recommendation  of  the  superintendent  of 
the  Nautical  Almanac  office,  at  the  public  cost.  Before  the  cal 
culation  of  Hannyngton's  table  Farley's  Natural  Versed  Sines 
(London,  1856)  was  used  in  the  Nautical  Almanac  office  in  com 
puting  lunar  distances.  This  fine  table  contains  natural  versed 
sines  from  0°  to  125°  at  intervals  of  10"  to  7  places,  with  proportional 
parts,  and  log  versed  sines  from  0°  to  135°  at  intervals  of  15"  to  7 
places.  The  arguments  are  also  given  in  time.  The  manuscript 
was  used  in  the  office  for  twenty-five  years  before  it  was  printed. 
Traverse  tables,  which  occur  in  most  collections  of  navigation 
tables,  contain  multiples  of  sines  and  cosines. 

Common  or  Briggian  Logarithms  of  Numbers  and  Trigono-  Common 
metrical  Ratios. — For  an  account  of  the  invention  and  history  of  or  Brig- 
logarithms,  see  LOGARITHMS  (vol.  xiv.  p.  773)  and  NAPIER.  The  gian  log- 
followiug  are  the  fundamental  works  which  contain  the  results  of  arithms. 
the  original  calculations  of  logarithms  of  numbers  and  trigono 
metrical  ratios : — Briggs,  Arithmetica  Logarithmica  (London,  1624), 
logarithms  of  numbers  from  1  to  20,000  and  from  90,000  to  100,000 
to  14  places,  with  interscript  differences  ;  Vlacq,  Arithmetica  Log 
arithmica  (Gouda,  1628,  also  an  English  edition,  London,  1631, 
the  tables  being  the  same),  ten-figure  logarithms  of  numbers  from 
1  to  100,000,  with  differences,  also  log  sines,  tangents,  and  secants 
for  every  minute  of  the  quadrant  to  10  places,  with  interscript 
differences ;  Vlacq,  Trigonometria  Artificialis  (Gouda,  1633),  log 
sines  and  tangents  to  every  ten  seconds  of  the  quadrant  to  10 
places,  with  differences,  and  ten-figure  logarithms  of  numbers  np 
to  20,000,  with  differences ;  Briggs,  Trigonometria  Britannica 
(London,  1633),  natural  sines  to  15  places,  tangents  and  secants 
to  10  places,  log  sines  to  14  places,  and  tangents  to  10  places, 
at  intervals  of  a  hundredth  of  a  degree  from  0D  to  45°,  with 
interscript  differences  for  all  the  functions.  In  1794  Vega  re 
printed  at  Leipsic  Vlacq's  two  works  in  a  single  folio  volume, 
Thesaurus  Logarithmorum  Completus.  The  arrangement  of  the 
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table  of  logarithms  of  numbers  is  more  compendious  than  in  Vlacq, 
being  similar  to  that  of  an  ordinary  seven-figure  table,  but  it  is  not 
so  convenient,  as  mistakes  in  taking  out  the  differences  are  more 
liable  to  occur.  The  trigonometrical  canon  gives  log  sines,  cosines, 
tangents,  and  cotangents,  from  0°  to  2°  at  intervals  of  one  second, 
to  10  places,  without  differences,  and  for  the  rest  of  the  quadrant 
at  intervals  of  ten  seconds.  The  trigonometrical  canon  is  not 
wholly  reprinted  from  the  Trigonometria  Artificialis,  as  the  log 
arithms  for  every  second  of  the  first  two  degrees,  which  do  not  occur 
in  Vlacq,  were  calculated  for  the  work  by  Lieutenant  Dorfmund. 
Vega  devoted  great  attention  to  the  detection  of  errors  in  Vlacq's 
logarithms  of  numbers,  and  has  given  several  important  errata  lists. 
M.  Lefort  (Annales  de  I' Observatoirc  dc  Paris,  vol.  iv. )  has  given  a 
full  errata  list  in  Vlacq's  and  Vega's  logarithms  of  numbers,  obtained 
by  comparison  with  the  great  French  manuscript  Tables  du  Cad 
astre  (see  LOGARITHMS,  p.  776  ;  comp.  also  Monthly  Notices  of  Roy. 
Ast.  Soc.  for  May  1872,  June  1872,  March  1873,  and  1874,  suppl. 
number).  Vega  seems  not  to  have  bestowed  on  the  trigonometrical 
canon  anything  like  the  care  that  he  devoted  to  the  logarithms  of 
numbers,  as  Gauss 1  estimates  the  total  of  last-figure  errors  at  from 
31,983  to  47,746,  most  of  them  only  amounting  to  a  unit,  but 
some  to  as  much  as  3  or  4.  As  these  errors  in  the  Trigonomctria 
Artificialis  still  remain  uncorrected,  it  cannot  be  said  that  a 
reliable  ten-place  logarithmic  trigonometrical  canon  exists.  The 
calculator  who  has  occasion  to  perform  work  requiring  ten-figure 
logarithms  of  numbers  should  use  Vlacq's  A  rithmetica  Logarithmica 
of  1628,  after  carefully  correcting  the  errors  pointed  out  by  Vega 
and  Lefort.  After  Vlacq,  Vega's  Thesaurus  is  the  next  best  table  ; 
and  Pineto's  Tables  de  Logarithms  Vulgaircs  a  Dix  Decimales,  con- 
slruites  d'apres  un  nouveau  mode  (St  Petersburg,  1871),  though  a 
tract  of  only  80  pages,  may  be  usefully  employed  when  Vlacq  and 
Vega  are  unprocurable.  Piueto's  work  consists  of  three  tables : 
the  first,  or  auxiliary  table,  contains  a  series  of  factors  by  which 
the  numbers  whose  logarithms  are  required  are  to  be  multiplied 
to  bring  them  within  the  range  of  table  2  ;  it  also  gives  the  loga 
rithms  of  the  reciprocals  of  these  factors  to  1 2  places.  Table  1  merely 
gives  logarithms  to  1000  to  10  places.  Table  2  gives  logarithms 
from  1,000,000  to  1,011,000,  with  proportional  parts  to  hundredths. 
The  mode  of  using  these  tables  is  as  follows.  If  the  logarithm 
cannot  be  taken  out  directly  from  table  2,  a  factor  M  is  found  from 
the  auxiliary  table  by  which  the  number  must  be  multiplied  to  bring 
it  within  the  range  of  table  2.  Then  the  logarithm  can  be  taken 
out,  and,  to  neutralize  the  effect  of  the  multiplication,  so  far  as  the 

result  is  concerned,  log  (-r>)  must  be  added  ;  this  quantity  is  there 
fore  given  in  an  adjoining  column  to  3/in  the  auxiliary  table.  A 
similar  procedure  gives  the  number  answering  to  any  logarithm, 
another  factor  (approximately  the  reciprocal  of  M)  being  given,  so 
that  in  both  cases  multiplication  is  used.  The  laborious  part  of 
the  work  is  the  multiplication  by  M ;  but  this  is  somewhat  com 
pensated  for  by  the  ease  with  which,  by  means  of  the  proportional 
parts,  the  logarithm  is  taken  out.  The  factors  are  300  in  number, 
and  are  chosen  so  as  to  minimize  the  labour,  only  25  of  the  300 
consisting  of  three  figures  all  different  and  not  involving  0  or  1. 
The  principle  of  multiplying  by  a  factor  which  is  subsequently 
cancelled  by  subtracting  its  logarithm  is  used  also  in  a  tract,  con 
taining  only  ten  pages,  published  by  MM.  Namur  and  Mansion  at 
Brussels  in  1877  under  the  title  Tables  de  Logarithmes  a  12  dtcimalcs 
jusqu'a  434  milliards.  Here  a  table  is  given  of  logarithms  of 
numbers  near  to  434,294,  and  other  numbers  are  brought  within 
the  range  of  the  table  by  multiplication  by  one  or  two  factors. 
The  logarithms  of  the  numbers  near  to  434,294  are  selected  for 
tabulation  because  their  differences  commence  with  the  figures  100 
. . .  and  the  presence  of  the  zeros  in  the  difference  renders  the  inter 
polation  easy. 

If  seven-figure  logarithms  do  not  give  su  fficiently  accurate  results, 
it  is  usual  to  have  recourse  to  ten-figure  tables  ;  with  one  exception, 
there  exist  no  tables  giving  8  or  9  figures.  The  exception  is  John 
Newton's  Trigonomctria  Britannica  (London,  1658),  which  gives 
logarithms  of  numbers  to  100,000  to  8  places,  and  also  log  sines 
and  tangents  for  every  centesimal  minute  (i.e.,  the  nine-thousandth 
part  of  a  right  angle),  and  also  log  sines  and  tangents  for  the  first 
three  degrees  of  the  quadrant  to  5  places,  the  interval  being  the 
one-thousandth  part  of  a  degree.  This  table  is  also  unique  in 
that  it  gives  the  logarithms  of  the  differences  instead  of  the  actual 
differences.  The  arrangement  of  the  page  now  universal  in  seven - 
figure  tables — with  the  fifth  figures  running  horizontally  along  the 
top  line  of  the  page — is  due  to  John  Newton. 

As  a  rule  seven -figure  logarithms  of  numbers  are  not  published 
separately,  most  tables  of  logarithms  containing  both  the  logarithms 
of  numbers  and  a  trigonometrical  canon.  Babbage's  and  Sang's 
logarithms  are  exceptional  and  give  logarithms  of  numbers  only. 
Babbage,  Table  of  the  Logarithms  of  the  Natural  Numbers  from  1 
to  108,000  (London,  stereotyped  in  1827  ;  there  are  several  tirages 

1  See  his  "Einige  Bemerkungen  zu  Vega's  Thesaurus  Logarithmomm,"  in 
Astronomische  Nachrichten  for  1851  (reprinted  in  his  Werke,  vol.  iii.  pp.  257-264)- 
also  Monthly  Notices  £oy.  Ast.  Soc.  for  May  1873. 


of  later  dates),  is  the  best  for  ordinary  use.  Great  pains  were  taken 
to  get  the  maximum  of  clearness.  The  change  of  figure  in  the 
middle  of  the  block  of  numbers  is  marked  by  a  change  of  type  in 
the  fourth  figure,  which  (with  the  sole  exception  of  the  asterisk) 
is  the  best  method  that  has  been  used.  Copies  of  the  book 
were  printed  on  paper  of  different  colours  —  yellow,  brown, 
green,  &c. — as  it  was  considered  that  black  on  a  white  ground 
was  a  fatiguing  combination  for  the  eye.  The  tables  were  also 
issued  with  title-pages  and  introductions  in  other  languages.  The 
book  is  not  very  easy  to  procure  now.  In  1871  Mr  Sang  published 
A  New  Table  of  Seven-place  Logarithms  of  all  Numbers  from 
20000  to  200000  (London).  In  an  ordinary  table  extending  from 
10,000  to  100,000  the  differences  near  the  beginning  are  so  numerous 
that  the  proportional  parts  are  either  very  crowded  or  some  of 
them  omitted ;  by  making  the  table  extend  from  20,000  to  200,000 
instead  of  from  10,000  to  100,000  the  differences  are  halved  iii 
magnitude,  while  there  are  only  one-fourth  as  many  in  a  page. 
There  is  also  greater  accuracy.  A  further  peculiarity  of  this  table 
is  that  multiples  of  the  differences,  instead  of  proportional  parts, 
are  given  at  the  side  of  the  page.  Typographically  the  table  is 
exceptional,  as  there  are  no  rules,  the  numbers  being  separated 
from  the  logarithms  by  reversed  commas.  This  work  was  to  a 
great  extent  the  result  of  an  original  calculation  ;  see  Edinburgh 
Transactions,  vol.  xxvi.  (1871).  Mr  Sang  proposed  to  publish  a 
nine-figure  table  from  1  to  1,000,000,  but  the  requisite  support 
was  not  obtained.  Various  papers  of  Mr  Sang's  relating  to  his 
logarithmic  calculations  will  be  found  in  the  Edinburgh  Proceedings 
subsequent  to  1872.  In  this  connexion  reference  should  be  made 
to  Abraham  Sharp's  table  of  logarithms  of  numbers  from  1  to  100 
and  of  primes  from  100  to  1100  to  61  places,  also  of  numbers  from 
999,990  to  1,000,010  to  63  places.  These  first  appeared  in  Geometry 
Improv'd  .  .  .  by  A.  S.  Philomath  (London,  1717).  They  have  been 
republished  in  Sherwin's,  Callet's,  and  the  earlier  editions  of 
Button's  tables.  Parkhurst,  Astronomical  Tables  (New  York, 
1871),  gives  logarithms  of  numbers  from  1  to  109  to  102  places.2 

In  many  seven-figure  tables  of  logarithms  of  numbers  the  values 
of  S  and  Tare  given  at  the  top  of  the  page,  with-  V,  the  variation  of 
each,  for  the  purpose  of  deducing  log  sines  and  tangents.  S  and  T 

sin.  x  1  -  n  1 2c 

denote  log  —  —  and  log  —   —  respectively,  the  arguments  being 

X  X 

the  number  of  seconds  denoted  by  certain  numbers  (sometimes 
only  the  first,  sometimes  every  tenth)  in  the  number  column  on 
each  page.  Thus,  in  Callet's  tables,  on  the  page  on  which  the  first 

,     sin 6720"      ,  _,      .      tan 6720"     ...    x. 
number  is  67200,  S  =  log  and  T  =  log  —  ,  while  the 

V^s  are  the  variations  of  each  for  10".  To  find,  for  example,  log 
l°52'12"-7,  or  log  sin  6732"7,  we  have  £=4-6854980  and  log 
6732-7 -3-8281893,  whence,  by  addition,  we  obtain  8-5136873; 
but  V  for  10"  is  -  2'29,  whence  the  variation  for  12"7  is  -  3,  and 
the  log  sine  required  is  8'5136870.  Tables  of  S  and  T  are  fre 
quently  called,  after  their  inventor,  "Delambre's  tables."  Some 
seven-figure  tables  extend  to  100,000,  and  others  to  108,000,  the 
last  8000  logarithms,  to  8  places,  being  given  to  ensure  greater 
accuracy,  as  near  the  beginning  of  the  numbers  the  differences  are 
large  and  the  interpolations  more  laborious  and  less  exact  than  in 
the  rest  of  the  table.  The  eight-figure  logarithms,  however,  at  the 
end  of  a  seven-figure  table  are  liable  to  occasion  error ;  for  the 
computer  who  is  accustomed  to  three  leading  figures,  common  to 
the  block  of  figures,  may  fail  to  notice  that  in  this  part  of  the 
table  there  are  four,  and  so  a  figure  (the  fourth)  is  sometimes 
omitted  in  taking  out  the  logarithm.  In  the  ordinary  method 
of  arranging  a  seven-figure  table  the  change  in  the  fourth  figure, 
when  it  occurs  in  the  course  of  the  line,  is  a  source  of  frequent 
error  unless  it  is  very  clearly  indicated.  In  the  earlier  tables  the 
change  was  not  marked  at  all,  and  the  computer  had  to  decide 
for  himself,  each  time  he  took  out  a  logarithm,  whether  the  third 
figure  had  to  be  increased.  In  some  tables  the  line  is  broken 
where  the  change  occurs  ;  but  the  dislocation  of  the  figures  and 
the  corresponding  irregularity  in  the  lines  are  very  awkward. 
Babbage  printed  the  fourth  figure  in  small  type  after  a  change. 
The  best  method  seems  to  be  that  of  prefixing  an  asterisk  to  the 
fourth  figure  of  each  logarithm  after  the  change,  as  is  done  in 
Schrbn's  and  many  other  modern  tables.  This  is  beautifully  clear 
and  the  asterisk  at  once  catches  the  eye.  Shortrede  and  Sang 
replace  0  after  a  change  by  a  nolcta  (resembling  a  diamond  in  a 
pack  of  cards).  This  is  very  clear  in  the  case  of  the  O's,  but  leaves 
unmarked  the  cases  in  which  the  fourth  figure  is  1  or  2.  Babbage 
printed  a  subscript  point  under  the  last  figure  of  each  logarithm 
that  had  been  increased.  Schrbn  used  a  bar  subscript,  which, 


2  Legendre  (Traitt  des  Functions  Elttptiques,  vol.  ii.,  1826)  gives  a  table  of 
natural  sines  to  15  places,  and  of  log  sines  to  14  places,  for  every  15"  of  the 
quadrant,  and  also  a  table  of  logarithms  of  uneven  numbers  from  1163  to  1501, 
and  of  primes  from  1501  to  10,000  to  19  places.  The  latter,  which  was  extracted 
from  the  Tables  du  Cadastre,  is  a  continuation  of  a  table  in  Gardiner's 
Tables  of  Logarithms  (London,  1742  ;  reprinted  at  Avignon,  1770),  which  gives 
logarithms  of  all  numbers  to  1000,  and  of  uneven  numbers  from  1000  to  1143. 
Legendre's  tables  also  appeared  in  his  Exercices  de  Calcv.l  Integral,  vol.  iii.  (1816). 
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being  more  obtrusive,  is  not  so  satisfactory.  In  some  tables  the 
increase  of  the  last  figure  is  only  marked  when  the  figure  is  in 
creased  to  a  5,  and  then  a  Roman  five  (v)  is  used  in  place  of  the 
Arabic  figure.  Hereditary  errors  in  logarithmic  tables  are  con 
sidered  in  two  papers  "  On  the  Progress  to  Accuracy  of  Logarithmic 
Tables"  and  "On  Logarithmic  Tables,"  in  Monthly  Notices  of  Hoy. 
Ast.  Soc.  for  1873.  See  also  the  Monthly  Notices  for  1874,  p.  248  ; 
and  a  paper  by  Gernerth,  Ztsch.  f.  d.  osterr.  Gymn.,  Heft  vi.  p.  407. 

Passing  now  to  the  logarithmic  trigonometrical  canon,  the  first 
great  advance  after  the  publication  of  the  Trigonomctria  Artificialis 
in  1633  was  made  by  Michael  Taylor,  Tables  of  Logarithms  (London, 
1792),  which  gives  log  sines  and  tangents  to  every  second  of  the 
quadrant  to  7  places.  This  table  contains  about  450  pages  with 
an  average  number  of  7750  figures  to  the  page,  so  that  there  arc 
altogether  nearly  three  millions  and  a  half  of  figures.  The  change 
in  the  leading  figures,  when  it  occurs  in  a  column,  is  not  marked  at 
all ;  and  the  table  must  be  used  with  very  great  caution.  In  fact  it 
is  advisable  to  go  through  the  whole  of  it,  and  fill  in  with  ink  the 
first  0  after  the  change,  as  well  as  make  some  mark  that  will  catch 
the  eye  at  the  head  of  every  column  containing  a  change.  The  table 
was  calculated  by  interpolation  from  the  Trigonomctria  Artifaialis 
to  10  places  and  then  reduced  to  7,  so  that  the  last  figure  should 
always  be  correct.  Partly  on  account  of  the  absence  of  a  mark  to 
denote  the  change  of  figure  in  the  column  and  partly  on  account  of 
the  size  of  the  table  and  a  somewhat  inconvenient  arrangement,  the 
work  seems  never  to  have  come  into  very  general  use.  Computers 
have  always  preferred  Bagay's  Nouvcllcs  Tables  Astronomiqucs  ct 
Hydrografihiqucs  (Paris,  1829),  which  also  contains  a  complete 
logarithmic  canon  to  every  second.  The  change  in  the  column  is 
very  clearly  marked  by  a  large  black  nucleus,  surrounded  by  a 
circle,  printed  instead  of  zero.  Bagay's  work  has  now  become 
very  rare.  The  only  other  canon  to  every  second  that  has  been 
published  is  contained  in  Shortrede's  Logarithmic  Tables  (Edin 
burgh).  This  work  was  originally  issued  in  1844  in  one  volume, 
but  being  dissatisfied  with  it  Shortrede  issued  a  new  edition  in 
1849  in  two  volumes.  The  first  volume  contains  logarithms  of 
numbers,  antilogarithms,  &c.,  and  the  second  the  trigonometrical 
canon  to  every  second.  The  volumes  are  sold  separately,  and  may 
be  regarded  as  independent  works ;  they  are  not  even  described  on 
their  title-pages  as  vol.  i.  and  vol.  ii.  The  trigonometrical  canon  is 
very  complete  in  every  respect,  the  arguments  being  given  in  time 
as  well  as  in  arc,  full  proportional  parts  being  added,  &c.  The 
change  of  figure  in  the  column  is  denoted  by  a  nokta,  printed  instead 
of  0  where  the  change  occurs. 

Of  tables  in  which  the  quadrant  is  divided  centesimally,  the 
principal  are  Hobert  and  Ideler,  Nouvcllcs  Tables  Trigonometriqucs 
(Berlin,  1799),  and  Borda  and  Dclambre,  Tables  Trigonometriqucs 
Decimales  (Paris,  1801).  The  former  give,  among  other  tables, 
natural  and  log  sines,  cosines,  tangents,  and  cotangents,  to  7  places, 
the  arguments  proceeding  to  3°  at  intervals  of  10"  and  thence  to  50° 
at  intervals  of  1'  (centesimal),  and  also  natural  sines  and  tangents 
for  the  first  hundred  ten-thousandths  of  a  right  angle  to  10  places. 
The  latter  gives  log  sines,  cosines,  tangents,  cotangents,  secants, 
and  cosecants  from  0°  to  3°  at  intervals  of  10"  (with  full  proportional 
parts  for  every  second),  and  thence  to  50°  at  intervals  of  1'  (centesi 
mal)  to  7  places.  There  is  also  a  table  of  log  sines,  cosines,  tangents, 
and  cotangents  from  0'  to  10'  at  intervals  of  10"  and  from  0°  to  50° 
at  intervals  of  10'  (centesimal)  to  11  places.  Hobert  and  Ideler 
give  a  natural  as  well  as  a  logarithmic  canon  ;  but  Borda  and 
Delambre  give  only  the  latter.  Borda  and  Delambre  give  seven- 
figure  logarithms  of  numbers  to  10,000,  the  line  being  broken  when 
a  change  of  figure  takes  place  in  it. 

In  Briggs's  Trigonomctria  Britannica  of  1633  the  degree  is 
divided  centesimally,  and  but  for  the  appearance  in  the  same  year 
of  Vlacq's  Trigonometria  Artificialis,  in  which  the  degree  is  divided 
sexagcsimally,  this  reform  might  have  been  effected.  It  is  clear 
that  the  most  suitable  time  for  effecting  such  a  change  was  when 
the  natural  canon  was  replaced  by  the  logarithmic  canon,  and 
Briggs  took  advantage  of  this  opportunity.  He  left  the  degree 
unaltered,  but  divided  it  centesimally  instead  of  sexagesimally, 
thus  ensuring  the  advantages  of  decimal  division  (a  saving  of 
work  in  interpolations,  multiplications,  &c. )  with  the  minimum  of 
change.  The  French  mathematicians  at  the  end  of  the  18th  century 
divided  the  right  angle  centesimally,  completely  changing  the  whole 
system,  with  no  appreciable  advantages  ovec  Briggs's  system.  In 
fact  the  centesimal  degree  is  as  arbitrary  a  unit  as  the  nonagesimal, 
and  it  is  only  the  non-centesimal  subdivision  of  the  degree  that 
gives  rise  to  inconvenience.  Briggs's  example  was  followed  by  Roe, 
Oughtred,  and  other  17th-century  writers  ;  but  the  centesimal  divi 
sion  of  the  degree  seems  to  have  entirely  passed  out  of  use,  till  it 
was  recently  revived  by  Bremiker  in  his  Logarithmisch-trigono- 
mdrischc  Tafcln  mitfunf  Dccimalstellen  (Berlin,  1872).  This  little 
book  of  158  pages  gives  a  five-figure  canon  to  every  hundredth  of  a 
degree  with  proportional  parts,  besides  logarithms  of  numbers, 
addition  and  subtraction  logarithms,  &c. 

Collections  of  Tables. — For  a  computer  who  requires  in  one 
volume  logarithms  of  numbers  and  a  ten-second  logarithmic  canon, 


perhaps  the  two  best  books  are  Schron,  Seven-Figure  Logarithms  Collec- 
(London,  1865,  stereotyped,  an  English  edition  of  the  German  work  tions. 
published  at  Brunswick),  and  Bruhns,  A  New  Manual  of  Logarithms 
to  Seven  Places  of  Decimals  (Leipsie,  1870).  Both  give  logarithms 
of  numbers  and  a  complete  ten-second  canon  to  7  places  ;  Brulms 
also  gives  log  sines,  cosines,  tangents,  and  cotangents  to  every 
second  up  to  6°  with  proportional  parts.  Schron  contains  an  inter 
polation  table,  of  75  pages,  giving  the  first  100  multiples  of  all 
numbers  from  40  to  420.  The  logarithms  of  numbers  extend  to 
108,000  in  Schron  and  to  100,000  in  Bruhns.  Almost  equally 
convenient  is  Bremiker's  edition  of  Vega's  Logarithmic  Tables 
(Berlin,  stereotyped  ;  the  English  edition  was  translated  from  the 
fortieth  edition  of  Dr  Bremiker's  by  W.  L.  F.  Fischer).  This  book 
gives  a  canon  to  every  ten  seconds,  and  for  the  first  five  degrees 
to  every  second,  with  logarithms  of  numbers  to  100,000.  All  these 
works  give  the  proportional  parts  for  all  the  differences  in  the 
logarithms  of  mimbers.  In  Babbage's,  Callet's,  and  many  other 
tables  only  every  other  table  of  proportional  parts  is  given  near  the 
beginning  for  want  of  space.  Schron,  Bruhns,  and  most  modern 
tables  published  in  Germany  have  title-pages  and  introductions 
in  different  languages.  Dupuis,  Tables  da  Logarithmes  a  sept 
Decimales  (stereotyped,  third  tirage,  1868,  Paris),  is  also  very 
convenient,  containing  a  ten-second  canon,  besides  logarithms  of 
numbers  to  100,000,  hyperbolic  logarithms  of  numbers  to  1000,  to  7 
places,  &c.  In  this  work  negative  characteristics  are  printed 
throughout  in  the  tables  of  circular  functions,  the  minus  sign  being 
placed  above  the  figure  ;  these  are  preferable  to  the  ordinary  char 
acteristics  that  are  increased  by  10.  This  is  the  only  work  we  know 
in  which  negative  characteristics  are  used.  The  edges  of  the  pages 
containing  the  circular  functions  are  red,  the  rest  being  grey.  Dupuis 
also  edited  Callet's  logarithms  in  1862,  with  which  this  work  must 
not  be  confounded.  Salomon,  Logarithmischc  Tafcln  (Vienna,  1827), 
contains  a  ten-second  canon  (the  intervals  being  one  second  for  the 
first  two  degrees),  logarithms  of  numbers  to  108,000,  squares,  cxibes, 
square  roots,  and  cube  roots  to  1000,  a  factor  table  to  102,011, 
ten-place  Briggian  and  hyperbolic  logarithms  of  numbers  to  10X30 
and  of  primes  to  10,333,  and  many  other  useful  tables.  The  work, 
which  is  scarce,  is  a  well-printed  small  quarto  volume. 

Of  collections  of  general  tables  the  most  useful  and  accessible  are 
Hutton,  Callet,  Vega,  and  Kohler.  Hutton's  well-known  Mathe 
matical  Tables  (London)  was  first  issued  in  1785,  but  considerable 
additions  were  made  in  the  fifth  edition  (1811).  The  tables  contain 
seven-figure  logarithms  to  108,000,  and  to  1200  to  20  places,  some 
antilogarithms  to  20  places,  hyperbolic  logarithms  from  1  to  10  at 
intervals  of  '01  and  to  1200  at  intervals  of  unity  to  7  places,  logistic 
logarithms,  log  sines  and  tangents  to  every  second  of  the  first  two 
degrees,  and  natural  and  log  sines,  tangents,  secants,  and  versed 
sines  for  every  minute  of  the  quadrant  to  7  places.  The  natural 
functions  occupy  the  left-hand  pages  and  the  logarithmic  the  right- 
hand.  The  first  six  editions,  published  in  Button's  lifetime  (d. 
1823),  contain  Abraham  Sharp's  61-figure  logarithms  of  numbers. 
Olinthus  Gregory,  who  brought  out  the  1830  and  succeeding 
editions,  omitted  these  tables  and  Button's  introduction,  which 
contains  a  history  of  logarithms,  the  methods  of  constructing  them, 
&c.  Callet's  Tables  Fortativcs  de  Logarithmes  (stereotyped,  Paris) 
seems  to  have  been  first  issued  in  1783,  and  has  since  passed 
through  a  great  many  editions.  In  that  of  1853  the  contents  are 
seven-figure  logarithms  to  108,000,  Briggian  and  hyperbolic  loga 
rithms  to  48  places  of  numbers  to  100  and  of  primes  to  1097,  log 
sines  and  tangents  for  minutes  (centesimal)  throughout  the  quad 
rant  to  7  places,  natural  and  log  sines  to  15  places  for  every  ten 
minutes  (centesimal)  of  the  quadrant,  log  sines  and  tangents  for 
every  second  of  the  first  five  degrees  (sexagesimal)  and  for  every  ten 
seconds  of  the  quadrant  (sexagesimal)  to  7  places,  besides  logistic 
logarithms,  the  first  hundred  multiples  of  the  modulus  to  24  places 
and  the  first  ten  to  70  places,  and  other  tables.  This  is  one  of  the. 
most  complete  and  practically  useful  collections  of  logarithms  that 
have  been  published,  and  it  is  peculiar  in  giving  a  centesimally 
divided  canon.  The  size  of  the  page  in  the  editions  published  in 
the  19th  century  is  larger  than  that  of  the  earlier  editions,  the  type 
having  been  reset.  Vega's  Tabulae.  Logarithmo-trigonometricce  was 
first  published  in  1797  in  two  volumes.  The  first  contains  seven- 
figure  logarithms  to  101,000,  log  sines,  &c.,  for  every  tenth  of  a 
second  to  1',  for  every  second  to  1°  30',  for  every  10"  to  6°  3',  and 
thence  at  intervals  of  a  minute,  also  natural  sines  and  tangents  to 
every  minute,  all  to  7  places.  The  second  volume  gives  simple 
divisors  of  all  numbers  up  to  102,000,  a  list  of  primes  from  102,000 
to  400,313,  hyperbolic  logarithms  of  numbers  to  1000  and  of  primes 
to  10,000,  to  8  places,  ex  and  logj,,cz  to  a;=10  at  intervals  of  -01  to 
7  figures  and  7  places  respectively,  the  first  nine  powers  of  the 
numbers  from  1  to  100,  squares  and  cubes  to  1000,  logistic  loga 
rithms,  binomial  theorem  coefficients,  &c.  Vega  also  published 
Manuale  Logarithmico-trigonomctricum  (Leipsie,  1800),  the  tables 
in  which  are  identical  with  a  portion  of  those  contained  in  the  first 
volume  of  the  Tabulse.  The  Tabular  went  through  many  editions, 
a  stereotyped  issue  being  brought  out  by  J.  A.  Hu'lsse  (Sammhmg 
mathematischer  Tafeln,  Leipsie)  in  one  volume  in  1840.  The 


12 


TABLES 


[MATHEMATICAL. 


contents  are  nearly  the  same  as  those  of  the  original  work,  the  chief 
difference  being  that  a  large  table  of  Gaussian  logaritluns  is  added. 
Vega  differs  from  Button  and  Callet  in  giving  so  many  useful  non- 
logarithmic  tables,  and  his  collection  is  in  many  respects  comple 
mentary  to  theirs.  Schulze,  Ncuc  und  crwcitertc  Sammlung  log- 
arithmischer,  trigonomctrischer,  und  andercr  Tafeln  (Berlin,  1778, 
2  vols.),  is  a  valuable  collection,  and  contains  seven-figure  loga 
rithms  to  101,000,  log  sines  and  tangents  to  2°  at  intervals  of  a 
second,  and  natural  sines,  tangents,  and  secants  to  7  places,  log 
sines  and  tangents  and  Napierian  log  sines  and  tangents  to  8 
plaoes,  all  for  every  ten  seconds  to  4°  and  thence  for  every  minute 
to  45°,  besides  squares,  cubes,  square  roots,  and  cube  roots  to  1000, 
binomial  theorem  coefficients,  powers  of  e,  and  other  small  tables. 
Wolfram's  hyperbolic  logarithms  of  numbers  below  10,000  to  48 
places  first  appeared  in  this  work.  Lambert,  Supplementa  Tabu- 
larum  Logarithmicarum  et  Trigonometricarum  (Lisbon,  1798),  con 
tains  a  number  of  useful  and  curious  non-logarithmic  tables  ;  it 
bears  a  general  resemblance  to  the  second  volume  of  Vega,  but 
contains  numerous  other  small  tables  of  a  more  strictly  mathe 
matical  character.  A  very  useful  collection  of  non-logarithmic 
tables  is  printed  in  Barlow's  New  Mathematical  Tables  (London, 
1814).  It  gives  squares,  cubes,  square  roots,  and  cube  roots  (to  7 
places),  reciprocals  to  9  or  10  places,  and  resolutions  into  their 
prime  factors  of  all  numbers  from  1  to  10,000,  the  first  ten  powers 
of  numbers  to  100,  fourth  and  fifth  powers  of  numbers  from  100 
to  1000,  prime  numbers  from  1  to  100,103,  eight-place  hyperbolic 
logarithms  to  10,000,  tables  for  the  solution  of  the  irreducible  case 
in  cubic  equations,  &c.  In  the  stereotyped  reprint  of  1840  only 
the  squares,  cubes,  square  roots,  cube  roots,  and  reciprocals  are 
retained.  The  first  volume  of  Shortrede's  tables,  in  addition  to  the 
trigonometrical  canon  to  every  second,  contains  antilogarithms  and 
Gaussian  logarithms.  Hassler,  Tabulx  Logarithmicx  ct  Trigono- 
metricse  (New  York,  1830,  stereotyped),  gives  seven-figure  logarithms 
to  100,000,  log  sines  and  tangents  for  every  second  to  1°,  and  log 
sines,  cosines,  tangents,  and  cotangents  from  1°  to  3°  at  intervals  of 
10"  and  thence  to  45°  at  intervals  of  30".  Every  effort  has  been 
made  to  reduce  the  size  of  the  tables  without  loss  of  distinctness, 
the  page  being  only  about  3  by  5  inches.  Copies  of  the  work  were 
published  with  the  introduction  and  title-page  in  different  lan 
guages.  Stanley,  Tables  of  Logarithms  (New  Haven,  U.S.,  1860), 
gives  seven-figure  logarithms  to  100,000,  and  log  sines,  cosines, 
tangents,  cotangents,  secants,  and  cosecants  at  intervals  of  ten 
seconds  to  15°  and  thence  at  intervals  of  a  minute  to  45°  to  7  places, 
besides  natural  sines  and  cosines,  antilogarithms,  and  other  tables. 
This  collection  owed  its  origin  to  the  fact  that  Hassler's  tables  were 
found  to  be  inconvenient  owing  to  the  smallness  of  the  type.  Luvini, 
Tables  of  Logarithms  (London,  1866,  stereotyped,  printed  at  Turin), 
gives  seven -figure  logarithms  to  20,040,  Briggian  and  hyperbolic 
logarithms  of  primes  to  1200  to  20  places,  log  sines  and  tangents  for 
each  second  to  9',  at  intervals  of  10"  to  2°,  of  30"  to  9°,  of  1'  to  45" 
to  7  places,  besides  square  and  cube  roots  up  to  625.  The  book, 
which  is  intended  for  schools,  engineers,  &c.,  has  a  peculiar  arrange 
ment  of  the  logarithms  and  proportional  parts  on  the  pages. 
Chambers's  Mathematical  Tables  (Edinburgh),  containing  loga 
rithms  of  numbers  to  100,000,  and  a  canon  to  every  minute  of  log 
sines,  tangents,  and  secants  and  of  natural  sines  to  7  places,  besides 
proportional  logarithms  and  other  small  tables,  is  cheap  and  suitable 
for  schools,  though  not  to  be  compared  as  regards  matter  or  typo 
graphy  to  the  best  tables  described  above.  Of  six-figure  tables 
Bremiker's  Logarithmorum  VI.  Decimalium  Nova  Tabula  Bero- 
linensis  (Berlin,  1852)  is  probably  one  of  the  best.  It  gives 
logarithms  of  numbers  to  100,000,  with  proportional  parts,  and 
log  sines  and  tangents  for  every  second  to  5°,  and  beyond  this 
point  for  every  ten  seconds,  with  proportional  parts.  Hantschl, 
Logarithmisch-trigonometrisches  Handbuch  (Vienna,  1827),  gives 
five-figure  logarithms  to  10,000,  log  sines  and  tangents  for  every 
ten  seconds  to  6  places,  natural  sines,  tangents,  secants,  and 
versed  sines  for  every  minute  to  7  places,  logarithms  of  primes 
to  15,391,  hyperbolic  logarithms  of  numbers  to  11,273  to  8  places, 
least  divisors  of  numbers  to  18,277,  binomial  theorem  coefficients, 
&c.  Farley's  Six-Figure  Logarithms  (London,  stereotyped,  1840) 
gives  six-figure  logarithms  to  10,000  and  log  sines  and  tangents  for 
every  minute  to  6  places.  Of  five-figure  tables  the  most  convenient 
is  Tables  of  Logarithms  (Useful  Knowledge  Society,  London,  from 
the  stereotyped  plates  of  1839),  which  were  prepared  by  De  Morgan, 
though  they  have  no  name  on  the  title-page.  They  contain  five- 
figure  logarithms  to  10,000,  log  sines  and  tangents  to  every  minute 
to  5  places,  besides  a  few  smaller  tables.  Lalande's  Tables  de 
Logarithm.es  is  a  five-figure  table  with  nearly  the  same  contents  as 
De  Morgan's,  first  published  in  1805.  It  has  since  passed  through 
many  editions,  and,  after  being  extended  from  5  to  7  places,  passed 
through  several  more.  Galbraith  and  Haughton,  Manual  of  Mathe 
matical  Tables  (London,  1860),  give  five-figure  logarithms  to  10,000 
and  log  sines  and  tangents  for  every  minute,  also  a  small  table  of 
Gaussian  logarithms.  Houel,  Tables  de  Logarithmes  a  Cinq  Deci- 
males  (Paris,  1871),  is  a  very  convenient  collection  of  five-figure 
tables  ;  besides  logarithms  of  numbers  and  circular  functions,  there 


are  Gaussian  logarithms,  least  divisors  of  numbers  to  10,841,  anti- 
logarithms,  &c.  The  work  contains  118  pages  of  tables.  The  same 
author's  Hccucil  de  Formulas  ct  de  Tables  Numeriqucs  (Paris,  1868) 
contains  19  tables,  occupying  62  pages,  most  of  them  giving  results 
to  4  places  ;  they  relate  to  very  varied  subjects, — antilogarithms, 

1  +£C 

Gaussian  logarithms,  logarithms  of  =— -,  elliptic  integrals,  sqiiares 

for  use  in  the  method  of  least  squares,  &c.  Bremiker,  Tafcl  vier- 
stelliger  Logarithmcn  (Berlin,  1874),  gives  four-figure  logarithms  of 
numbers  to  2009,  log  sines,  cosines,  tangents,  and  cotangents  to  8° 
for  every  hundredth  of  a  degree,  and  thence  to  45°  for  every  tenth 
of  a  degree,  to  4  places.  There  are  also  Gaussian  logarithms,  squares 
from  O'OOO  to  13,500,  antilogarithms,  &c.  The  book  contains  60 

Siages.  Willich,  Popular  Tables  (London,  1853),  is  a  useful  book 
or  an  amateur ;  it  gives  Briggian  and  hyperbolic  logarithms  to 
1200  to  7  places,  squares,  &c.,  to  343,  &c. 

Hyperbolic  or  Napierian  Logarithms. — The  logarithms  invented  Napieriar 
by  Napier  and  explained  by  him  in  the  Dcscriptio  (1614)  were  not  loga- 
the  same  as  those  now  called  natural  or  hyperbolic  (viz.,  to  base  rithms. 
c),   and  very  frequently  also  Napierian,   logarithms.     Napierian 
logarithms,  strictly  so  called,  have  entirely  passed  out  of  use  and 
are  of  purely  historic  interest ;  it  is  therefore  sufficient  to  refer  to 
LOGARITHMS  and  NAPIER,  where  a  full  account  is  given.     Apart 
from  the  inventor's  own  publications,  the  only  Napierian  tables  of 
importance  are  contained  in  Ursinus's    Trigonometria  (Cologne, 
1624-25)  and  Schulze's  Sammlung  (Berlin,  1778),  the  former  being 
the  largest  that  has  been  constructed.     Logarithms  to  the  base  e, 
where  e  denotes  2*71828,  were  first  published  by  Speidell,  New 
Logarithmes  (1619). 

The  most  copious  table  of  hyperbolic  logarithms  is  Dase,  Tafcl  Hyper- 
der  naturlichcn  Logarithmen  (Vienna,  1850),  which  extends  from  1  bolic 
to  1000  at  intervals  of  unity  and  from  1000  to  10,500  at  intervals  loga- 
of  '1  to  7  places,  with  differences  and  proportional  parts,  arranged  rithms. 
as  in  an  ordinary  seven-figure  table.  By  adding  log  10  to  the  results 
the  range  is  from  10,000  to  105,000  at  intervals  of  unity.  The 
table  formed  part  of  the  Anna-Is  of  the  Vienna  Observatory  for 
1851,  but  separate  copies  were  printed.  The  most  elaborate  table 
of  hyperbolic  logarithms  is  due  to  Wolfram,  who  calculated  to 
48  places  the  logarithms  of  all  numbers  up  to  2200,  and  of  all 
primes  (also  of  a  great  many  composite  numbers)  between  this  limit 
and  10,009.  Wolfram's  results  first  appeared  in  Schulze's  Samm 
lung  (1778).  Six  logarithms  which  Wolfram  had  been  prevented 
from  computing  by  a  serious  illness  were  supplied  in  the  Berliner 
Jahrbuch,  1783,  p.  191.  The  complete  table  was  reproduced  in 
Vega's  Thesaurus  (1794),  when  several  errors  were  corrected. 
Tables  of  hyperbolic  logarithms  are  contained  in  the  following 
collections: — Callet,  all  numbers  to  100  and  primes  to  1097  to  48 
places  ;  Borda  and  Delambre  (1801),  all  numbers  up  to  1200  to  11 
places  ;  Salomon  (1827),  all  numbers  to  1000  and  primes  to  10,333 
to  10  places  ;  Vega,  Tabula  (including  Hiilsse's  edition,  1840),  and 
Kbhler  (1848),  all  numbers  to  1000  and  primes  to  10,000  to  8  places ; 
Barlow  (1814),  all  numbers  to  10,000  ;  Hutton  and  Willich  (1853), 
all  numbers  to  1200  to  7  places ;  Dupuis  (1868),  all  numbers  to 
1000  to  7  places.  Hutton  also  gives  hyperbolic  logarithms  from  1 
to  10  at  intervals  of  '01  to  7  places.  Rccs's  Cyclopedia  (1819),  art. 
"Hyperbolic  Logarithms,"  contains  a  table  of  hyperbolic  loga 
rithms  of  all  numbers  up  to  10,000  to  8  places. 

Tables  to  convert  Briggian  into  Hyperbolic  Logarithms,  and  vice  Conver- 
versa. — Such  tables  merely  consist  of  the  first  hundred  (sometimes  sion  of 
only  the  first  ten)  multiples  of  the  modulus  '43429  44819...  and  Briggian 
its  reciprocal  2-30258  50929  ...  to  5,  6,  8, 10,  or  more  places.    They  and 
are  generally  to  be  found  in  collections  of  logarithmic  tables,  but  hyper- 
rarely  exceed  a  page  in  extent,  and  are  very  easy  to  construct,  bolic 
Schron  and  Bruhns  both  give  the  first  hundred  multiples  of  the  loga- 
modulus  and  its  reciprocal  to  10  places,  and  Bremiker  (in  his  edition  rithms. 
of  Vega  and  in   his  six -figure  tables)  and  Dupuis  to  7  places. 
Degen,   Tabularum  Enneas   (Copenhagen,   1824),  gives  the  first 
hundred  multiples  of  the  modulus  to  30  places. 

Antilogarithms.  —  In  the  ordinary  tables  of  logarithms  the  Anti- 
natural  numbers  are  integers,  while  the  logarithms  are  incommen-  loga- 
surable.  In  an  antilogarithmic  canon  the  logarithms  are  exact  rithms. 
quantities,  such  as  -00001,  '00002,  &c.,  and  the  corresponding 
numbers  are  incommensurable.  The  largest  and  earliest  work  of 
this  kind  is  Dodson's  Antilogarithmic  Canon  (London,  1742),  which 
gives  numbers  to  11  places  corresponding  to  logarithms  from  0  to 
1  at  intervals  of  '00001,  arranged  like  a  seven-figure  logarithmic 
table,  with  interscript  differences  and  proportional  parts  at  the 
bottom  of  the  page.  This  work  was  the  only  antilogarithmic  canon 
for  more  than  a  century,  till  in  1844  Shortrede  published  the  first 
edition  of  his  tables ;  in  1849  he  published  the  second  edition,  and 
in  the  same  year  Filipowski's  tables  appeared.  Both  these  works 
contain  seven-figure  antilogarithms :  Shortrede  gives  numbers  to 
logarithms  from  0  to  1  at  intervals  of  '00001,  with  differences  and 
multiples  at  the  top  of  the  page,  and  Filipowski,  A  Table  of  Anti- 
logarithms  (London,  1849),  contains  a  table  of  the  same  extent,  the 
proportional  parts  being  given  to  hundredths. 

Addition  and  Subtraction,  or  Gaussian,  Logarithms. — The  object 
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(Gaussian  of  such  tables  is  to  give  log  (a  ±6)  by  only  one  entry  when  log  a 
(loga-        and  log  b  are  given  (see  LOGARITHMS,  vol.  xiv.  p.  777).     Let 

A=logx,         £=logl  +  i,         <7=log(l+z). 
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Leaving  out  the  specimen  table  in  Leouelli's  Theorie  des  Logarithmes 
Additionnels  et  Deductifs  (Bordeaux,  1803),  the  principal  tables  are 
the  following.  Gauss,  in  Zach's  Monatliche  Correspondenz  (1812), 
giving  B  and  C  for  argument  A  from  0  to  2  at  intervals  of  '001, 
thence  to  3'40  at  intervals  of  '01,  and  to  5  at  intervals  of  '1,  all  to 
5  places.  This  table  is  reprinted  in  Gauss's  Werke,  vol.  iii.  p.  244. 
Matthiessen,  Tafel  zur  bequemem  Berechnung  (Altona,  1818),  giving 
B  and  G  to  7  places  for  argument  A  from  0  to  2  at  intervals  of 
•0001,  thence  to  3  at  intervals  of  '001,  to  4  at  intervals  of  '01,  and 
to  5  at  intervals  of  '1  ;  the  table  is  not  conveniently  arranged. 
Peter  Gray,  Tables  and  Formulae  (London,  1849,  and  "Addendum," 
1870),  giving  G  for  argument  A  from  0  to  2  at  intervals  of  '0001 
to  6  places,  with  proportional  parts  to  hundredths,  and  log  (1  -  x) 
for  argument  A  from  3  to  1  at  intervals  of  '001  and  from  1  to  1'9 
at  intervals  of  '0001,  to  6  places,  with  proportional  parts.  Zech, 
Tofeln  der  Additions-  und  Subtractions  -  Logarithmen  (Leipsic, 
1849),  giving  B  for  argument  A  from  0  to  2  at  intervals  of  "0001, 
thence  to  4  at  intervals  of  '001  and  to  6  at  intervals  of  "01  ; 
also  C  for  argument  A  from  0  to  -0003  at  intervals  of  '0000001, 
thence  to  '05  at  intervals  of  '000001  and  to  '303  at  intervals  of 
'00001,  all  to  7  places,  with  proportional  parts.  These  tables  are 
reprinted  from  Hiilsse's  edition  of  Vega  (1849)  ;  the  1840  edition 
of  Hiilsse's  Vega  contained  a  reprint  of  Gauss's  original  table. 
"\Vittstein,  Logarithmes  de  Gauss  a  Sept  Decimales  (Hanover,  1866), 
giving  B  for  argument  A  from  3  to  4  at  intervals  of  '1,  from  4 
to  6  at  intervals  of  '01,  from  6  to  8  at  intervals  of  '001,  from  8  to 
10  at  intervals  of  '0001,  also  from  0  to  4  at  the  same  intervals. 
In  this  handsome  work  the  arrangement  is  similar  to  that  in  a 
seven  -figure  logarithmic  table.  Gauss's  original  five  -place  table 
was  reprinted  in  Pasquich,  Tabulae  (Leipsic,  1817);  Kohler,  Jerome 
de  la  Lande's  Tafeln  (Leipsic,  1832),  and  Handbuch  (Leipsic,  1848)  ; 
and  Galbraith  and  Haughton,  Manual  (London,  1860).  Houel, 
Tables  de  Logarithmes  (1871),  also  gives  a  small  five  -place  table 
of  Gaussian  logarithms,  the  addition  and  subtraction  logarithms 
being  separated  as  in  Zech.  Modified  Gaussian  logarithms  are 
given  by  J.  H.  T.  M  tiller,  Vierstellige  Logarithmen  (Gotha,  1844), 

viz.,  a  four-place  table  of  B  and  -log  (  1  —  \  from  A  =  0  to  ' 

at  intervals  of  '0001,  thence  to  '23  at  intervals  of  '001,  to  2  at 
intervals  of  '01,  and  to  4  at  intervals  of  '1  ;  and  by  Shortrede, 
Logarithmic  Tables  (vol.  i.,  1849),  viz.,  a  five-place  table  of  B 
and  log  (1+x)  from  A  =  5  to  3  at  intervals  of  '1,  from  A=3  to  27 
at  intervals  of  '01,  to  1'3  at  intervals  of  '001,  to  3  at  intervals 
of  '01,  and  to  5  at  intervals  of  '1.  Filipowski's  Antilogarithms 
(1849)  contains  Gaussian  logarithms  arranged  in  a  new  way.  The 
principal  table  gives  log  (x  +  1)  as  tabular  result  for  log  x  as 
argument  from  8  to  14  at  intervals  of  '001  to  5  places.  Weiden- 
bach,  Tafel  um  den  Logarithmen  (Copenhagen,  1829),  gives 

X  4-  1 
log  -  —  -  for  argument  A  from  '382  to  2'002  at  intervals  of  '001,  to 

•C  ~~~  1 

3'6  at  intervals  of  '01,  and  to  5'5  at  intervals  of  '1,  to  5  places. 

Logistic  and  Proportional  Logarithms.  —  In  most  collections  of 
tables  of  logarithms  a  five-place  table  of  logistic  logarithms  for 
every  second  to  1°  is  given.  Logistic  tables  give  log  3600  -  log  x 
at  intervals  of  a  second,  x  being  expressed  in  degrees,  minutes, 
and  seconds  ;  Schulze  (1778)  and  Vega  (1797)  have  them  to  x=  3600" 
and  Callet  and  Hutton  to  a;  =5280".  Proportional  logarithms  for 
every  second  to  3°  (i.e.,  log  10,  800  -log  x)  form  part  of  nearly  all 
collections  of  tables  relating  to  navigation,  generally  to  4  places, 
sometimes  to  5.  Bagay,  Tables  (1829),  gives  a  five  -place  table, 
but  such  are  not  often  to  be  found  in  collections  of  mathematical 
tables.  The  same  remark  applies  to  tables  of  proportional  loga 
rithms  for  every  minute  to  24&,  which  give  to  4  or  5  places  the  values 
of  log  1440  -  log  x.  The  object  of  a  proportional  or  logistic  table, 
or  a  table  of  log  a  —  log  x,  is  to  facilitate  the  calculation  of  propor 
tions  in  which  the  third  term  is  a. 

Interpolation  Tables.  —  All  tables  of  proportional  parts  may  be 
regarded  as  interpolation  tables.  Bremiker,  Tafel  der  Proportional- 
theile  (Berlin,  1843),  gives  proportional  parts  to  hundredths  of  all 
numbers  from  70  to  699.  Schrb'n,  Logarithms,  contains  an  inter 
polation  table  giving  the  first  hundred  multiples  of  all  numbers 
from  40  to  410.  Tables  of  the  values  of  binomial  theorem  coef 
ficients,  which  are  required  when  second  and  higher  orders  of  differ 
ences  are  used,  are  described  below.  "Woolhouse,  On  Interpolation, 
Summation,  and  the  Adjustment  of  Numerical  Tables  (London, 
1865),  contains  nine  pages  of  interpolation  tables.  The  book  con 
sists  of  papers  extracted  from  vols.  xi.  and  xii.  of  the  Assurance 
Magazine. 

Dual  Logarithms.  —  This  term  is  used  by  Mr  Oliver  Byrne  in  his 
Dual  Arithmetic,  Young  Dual  Arithmetician,  Tables  of  Dual 
Logarithms,  &c.  (London,  1863-67).  A  dual  number  of  the  ascend 
ing  branch  is  a  continued  product  of  powers  of  I'l,  I'Ol,  I'OOl,  &c., 


taken  in  order,  the  powers  only  being  expressed;  thus  ^6,9,7,8 
denotes  (1'1)«(1'01)9(1'001)7(1'0001)8,  the  numbers  following  the 
4>  being  called  dual  digits.  A  dual  number  which  has  all  but  the 
last  digit  zeros  is  called  a  dual  logarithm  ;  the  author  uses  dual 
logarithms  in  which  there  are  seven  ciphers  between  the  .j,  and  the 
logarithms.  A  dual  number  of  the  descending  branch  is  a  con 
tinued  product  of  powers  of  '9,  '99,  &c.:  for  instance,  ('9)3('99)2  is 
denoted  by  '3  '2 1 .  The  Tables,  which  :  occupy  112  pages,  give 
dual  numbers  and  logarithms,  both  of  the  ascending  and  descend 
ing  branches,  and  the  corresponding  natural  numbers.  The  author 
claimed  that  his  tables  were  superior  to  those  of  common  logarithms. 

Constants. — In  nearly  all  tables  of  logarithms  there  is  a  page  de-  Con- 
voted  to  certain  frequently  used  constants  and  their  logarithms,  stants. 

such  as  IT,  -,  it2,  V""-     A  specially  good  collection  is  printed  in 

Templeton's  Millurrighf s  and  Engineer's  Pocket  Companion  (cor 
rected  by  S.  Maynard,  London,  1871),  which  gives  58  constants 
involving  IT  and  their  logarithms,  generally  to  30  places,  and  13 
others  that  may  be  properly  called  mathematical.  A  good  list  of 
constants  involving  IT  is  given  in  Salomon  (1827).  A  paper  by 
Paucker  in  Grunert's  Archiv  (vol.  i.  p.  9)  has  a  number  of  con 
stants  involving  v  given  to  a  great  many  places,  and  Gauss's  memoir 

on  the  lemniscate  function  (  Werke,  vol.  iii.)  has  e~v,  e~  ,  e~  , 
&c.,  calculated  to  about  50  places.  The  quantity  -K  has  been  worked 
out  to  707  places  (Shanks,  Proc.  Roy.  Soc.,  vol.  xxi.  p.  319)  and 
Euler's  constant  to  263  places  (Adams,  Proc.  Roy.  Soc. ,  vol.  xxvii. 
p.  88).  The  value  of  the  modulus  M,  calculated  by  Prof.  Adams, 
is  given  in  LOGARITHMS,  vol.  xiv.  p.  779.  This  value  is  correct 
to  263  places  ;  but  the  calculation  nas  since  been  carried  to  272 
pkces  (see  Adams,  Proc.  Roy.  Soc.,  vol.  xlii.  p.  22,  1887). 

Tables  for  the  Solution  of  the  Irreducible  Case  in  Cubic  Equations. —  Irreduci- 
Lambert,  Supplementa  (1798),  gives  ±  (x  -  x3)  from  x=  '001  to  1-155  ble  cubic 
at  intervals  of  '001  to  7  places,  and  Barlow  (1814)  gives  x3-x  from  equations. 
x=l  to  1-1549  at  intervals  of  '0001  to  8  places. 

Binomial  Theorem  Coefficients. — The  values  of  Binomial 

x(x-l)    x(x-l)(x-2)        x(x-l).  . .  (x-5)  theorem 

1.2     '         1.2.3       '"'          1.2... 6         '  cpeffi- 

from  x=  '01  to  x=  1  at  intervals  of  '01  to  7  places,  are  serviceable  for  cients. 
use  in  interpolation  by  second  and  higher  orders  of  differences. 
The  table  quoted  above  occurs  in  Schulze  (1778),  Barlow  (1814), 
Vega  (1797  and  succeeding  editions),  Hantschl  (1827),  and  Kohler 
(1848).  Rouse,  Doctrine  of  Chances  (London,  no  date),  gives  on  a 
folding  sheet  (a  +  b)n  for  n=l,  2, . . .  20.  Lambert,  Supplementa 
(1798),  has  the  coefficients  of  the  first  16  terms  in  (l+a;)i  and 
(1  -  a:)i,  their  accurate  values  being  given  as  decimals.  Vega  (1797) 

has  a  page  of  tables  giving  ^— ,      '    „,  . . .  — — , . . .  and  similar 

quantities  to  10  places,  with  their  logarithms  to  7  places,  and  a 
page  of  this  kind  occurs  in  other  collections.  Kohler  (1848)  gives 
the  values  of  40  such  quantities.  x(x+l) 

Figurate  Numbers. — Lambert,  Supplementa,  gives  x, — ; — 5-*, . . .  Figurate 
x(x  +  l)  ...(x+ 11)  ,  numbers. 
= — ^ r-:- from  x=\  to  30. 

*  •  3S*  *  •  AM 

Trigonometrical  Quadratic  Surds. — The  surd  values  of  the  sines  Trigono- 
of  every  third  degree  of  the  quadrant  are  given  in  some  tables  of  metrical 
logarithms ;    e.g.,   in   Button's   (p.    xxxix.,    ed.    1855),    we    find  quadratic 
sin  3°=i  { V(5  +  V5)  +  V¥  +  VI  -  V(!5  +  3V&)  -  VI  -  Vi}  J  and  surds, 
the  numerical  values  of  the  surds  V(5  +  V5)>  V(TT)>  &c-  >  are  given 
to  10  places.     These  values  were  extended  to  20  places  by  Peter 
Gray,  Messenger  of  Math. ,  vol.  vL  (1877),  p.  105. 

Circulating  Decimals. — Goodwyn's  tables  have  been  described  Circulat- 
above,  p.  8.     Several  others  have  been  published  giving  the  num-  ing  deci- 
bers  of  digits  in  the  periods  of  the  reciprocals  of  primes :  Burck-  nmls. 
hardt,  Tables  des  Diviseurs  du  Premier  Million  (Paris,  1814-17), 
gave  one  for  all  primes  up  to  2,543  and  for  22  primes  exceeding 
that  limit.     Desmarest,  Theorie  des  Nombres  (Paris,  1852),  included 
all  primes  up  to  10,000.     Reuschle,  Mathematische  Abhandlung, 
enthaltend  neue  zahlentheoretische  Tabellen  (1856),  contains  a  simi 
lar  table  to  15,000.     This  Shanks  extended  to  60,000  ;  the  portion 
from  1  to  30,000  is  printed  in  the  Proc.  Roy.  Soc.,  vol.  xxii.  p.  200, 
and  the  remainder  is  preserved  in  the  archives  of  the  society  (Id. , 
xxiii.  p.  260  and  xxiv.  p.  392).      The  number  of  digits  in  the 

decimal  period  of  -  is  the  same  as  the  exponent  to  which  10  be 
longs  for  modulus  p,  so  that,  whenever  the  period  has  p  - 1  digits, 
10  is  a  primitive  root  of  p.  Tables  of  primes  having  a  given  number, 
n,  of  digits  in  their  periods,  i.e.,  tables  of  the  resolutions  of  10" - 1 
into  factors  and,  as  far  as  known,  into  prime  factors,  have  been 
given  by  Loof  (in  Grunert's  Archiv,  vol.  xvi.  p.  54  ;  reprinted  in 
Nouv.  Annales,  vol.  xiv.  p.  115)  and  by  Shanks  (Proc.  Roy.  Soc., 
vol.  xxii.  p.  381).  The  former  extends  to  n—6Q  and  the  latter  to 
7i  =  100,  but  there  are  gaps  in  both.  Reuschle's  tract  also  contains 
resolutions  of  10n-  1.  For  further  references  on  circulating  deci 
mals,  see  Proc.  Camb.  Phil.  Soc.,  vol.  iii.  p.  185  (1878). 

Pytlwgorean  Triangles. — Right-angled  triangles  in  which  the 
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sides  and  hypothenuse  are  all  rational  integers  are  frequently  termed 
Pythagorean  triangles,  as,  for  example,  the  triangles  3,  4,  5  and 
5,  12,  13.  Schulze,  Sammlung  (1778),  contains  a  table  of  such 
triangles  subject  to  the  condition  tan  jw>-5\  (w  being  one  of  the 
acute  angles).  About  100  triangles  are  given,  but  some  occur 
twice.  Large  tables  of  right-angled  rational  triangles  were  given 
by  Bretschneider,  in  Grunert's  Archiv,  vol.  i.  p.  96  (1841),  and  by 
Sang,  Edinburgh  Transactions,  vol.  xxiii.  p.  727  (1864).  In  these 
the  triangles  are  arranged  according  to  hypothenuses  and  extend 
to  1201,  1200,  49,  and  1105,  1073,  264  respectively.  Whitworth, 
in  a  paper  read  before  the  Lit.  and  Phil.  Society  of  Liverpool  in 
1875,  carried  his  list  as  far  as  2465,  2337,  784.  See  also  Rath, 
"Die  rationalen  Dreiecke,"  in  Grunert's  Archiv,  vol.  Ivi.  p.  188 
(1874).  Bang's  paper  also  contains  a  table  of  triangles  having  an 
angle  equal  to  120°  and  their  sides  integers. 

Powers  of  TT. — Paucker,  in  Grunert's  Archiv,  vol.  i.  p.  10,  gives 
Tr"1  and  iri  to  140  places,  and  ir~2,  ir~b,  Tri  *i  to  about  50  places ; 
and  in  Maynard's  listof  constants(see  "Constants/'above)  IT"  is  given 
to  31  places.  The  first  twelve  powers  of  IT  and  TT  ~  *  to  22  or  more 
places  were  printed  by  Glaisher,  Proc.  Lond.  Math.  Soc.,  vol.  viii.  p. 
140,  and  the  first  hundred  multiples  of  TT  and  Tr"1  to  12  places  by 
Kulik,  Tafcl  der  Quadrat-und  Kubik-Zahlen  (Leipsic,  1848). 

The  Series  l~"  +  2~'l  +  3~"+  &c. — Let  Sn,sn,<rn  denote  respectively 
the  sums  of  the  series  1~«  +  2~»  +  3-"  +  &c.,  l-»-2-"  +  3~n-&c., 
l-"  +  3~n+5~"+  &c.  Legendre  (Traite  des  Fonctions  Elliptiques, 
vol.  ii.  p.  432)  has  computed  Sn  to  16  places  from  7i  =  l  to  35,  and 
Glaisher  (Proc.  Lond.  Math.  Soc.,  vol.  iv.  p.  48)  has  deduced  sn  and 
ffn  for  the  same  arguments  and  to  the  same  number  of  places.  The 
latter  has  also  given  Sn,  sn,  an  for  re  =  2,  4,  6,  ...  12  to  22  or  more 
places  (Proc.  Lond.  Math.  Soc.,  vol.  viii.  p.  140),  and  the  values 
of  Sn,  where  2rt  =  2~"  +  3~n  +  5  "+  &c.  (prime  numbers  only  in 
volved),  for  71= 2,  4,  6, ...  36  to  15  places  (Compte  Rendu  de  FAssoc. 
Franqaise  for  1878,  p.  172). 

Tables  of  e*  and  e~x,  or  Hyperbolic  Antilogarithms. — The  largest 
tables  are  the  following.  Gudermann,  Theorie  der  potential-  oder 
cyklisch-hyperbolischen  Functionen  (Berlin,  1833),  which  consists  of 
papers  reprinted  from  vols.  viii.  and  ix.  of  Crelle's  Journal,  and 
gives  Iog10  sinh  x,  loglfl  cosh  x,  and  Iogi0  tanh  x  from  x=2  to  5  at 
intervals  of  '001  to  9  places  and  from  ce=5  to  12  at  intervals  of  '01 
to  10  places.  Since  sinh  x=^(ex-e~x)  and  cosh  x=$(ex  +  e~x),  the 
values  of  e*  and  e~x  are  deducible  at  once  by  addition  and  sub 
traction.  Newman,  in  Camb.  Phil.  Trans.,  vol.  xiiL  pp.  145-241, 
gives  values  of  e~x  from  ce=0  to  15'349  at  intervals  of -001  to  12 
places,  from  x=15'350  to  17'298  at  intervals  of  '002,  and  from 
£=17-300  to  27'635  at  intervals  of  '005,  to  14  places.  Glaisher, 
in  Camb.  Phil.  Trans.,  vol.  xiiL  pp.  243-272,  gives  four  tables  of  ex, 
e~*,  Iogj0  ex,  logjo  e~x,  their  ranges  being  from  x=-001  to  *1  at  in 
tervals  of  -001,  from  '01  to  2  at  intervals  of  '01,  from  '1  to  10  at 
intervals  of  •!,  from  1  to  500  at  intervals  of  unity.  Vega,  Tabulae 
(1797  and  later  edd.),  has  Iog10e*  to  7  places  and  ex  to  7  figures 
from  x=  '01  to  10  at  intervals  of  *01.  Kbhler's  Handbuch  contains 
a  small  table  of  e".  In  Schulze's  Sammlung  (1778)  e1  is  given  for 
x=l,  2,  3, ...  24  to  28  or  29  figures  and  for  z=25,  30,  and  60  to 
32  or  33  figures  ;  this  table  is  printed  in  Glaisher's  paper  (loc.  cit.). 
In  Salomon's  Tafeln  (1827)  the  values  of  e",  e-*,  e-°",  e-00", . . .  r000000", 
where  re  has  the  values  1,  2, ...  9,  are  given  to  12  places.  Bret 
schneider,  in  Grunert's  Archiv,  iiL  p.  33,  worked  out  ex  and  e~x  and 
also  sin  x  and  cos  x  for  x=  1,  2, ...  10  to  20  places. 

Factorials. — The  values  of  Iog10  (re!),  where  re!  denotes  1 .  2 .  3 ...  n, 
from  re  =  l  to  1200  to  18  places,  are  given  by  Degen,  Tabularum 
Enneas  (Copenhagen,  1824),  and  reprinted,  to  6  places,  at  the  end 
of  De  Morgan's  article  "  Probabilities  "  in  the  Encyclopaedia  Metro- 
politana.  Shortrede,  Tables  (1849,  vol.  i. ),  gives  log  (n !)  to  re = 1000 
to  5  places,  and  for  the  arguments  ending  in  0  to  8  places.  Degen 
also  gives  the  complements  of  the  logarithms.  The  first  20  figures 

of  the  values  of  re  x  re!  and  the  values  of  Iog10 are  computed 

by  Glaisker  as  far  as  re=71  in  the  Phil.  Trans,  for  1870  (p.  370), 
and  the  values  of  —  to  28  significant  figures  as  far  as  re =50  in 

Camb.  Phil.  Trans.,  vol.  xiii.  p.  246. 

Bernoullian  Numbers. — The  first  fifteen  Bernoullian  numbers 
were  given  by  Euler,  Inst.  Calc.  Diff.,  part  ii.  ch.  v.  Sixteen  more 
were  calculated  by  Rothe,  and  the  first  thirty-one  were  published 
by  Ohm  in  Crelle's  Journal,  vol.  xx.  p.  11.  Prof.  J.  C.  Adams 
has  calculated  the  next  thirty-one,  and  a  table  of  the  first  sixty- 
two  was  published  by  him  in  the  Brit.  Assoc.  Report  for  1877  and 
in  Crelle's  Journal,  vol.  Ixxxv.  p.  269.  The  first  nine  figures  of 
the  values  of  the  first  250  Bernoullian  numbers,  and  their  Briggian 
logarithms  to  10  places,  have  been  printed  by  Glaisher,  Camb.  Phil. 
Trans.,  vol.  xii.  p.  384. 

Tables  of  log  tan  (\TT  +  ^<f>). — Gudermann,  Theorie  der  potenzial- 

oder  cyklisch-hyperbolischen  Functionen  (Berlin,  1833),  gives  (in  100 

.  pages)  log  tan(|ir  +  ^0)  for  every  centesimal  minute  of  the  quadrant 

to  7  places.     Another  table  contains  the  values  of  this  function, 

also  at  intervals  of  a  minute,  from  88°  to  100°  (centesimal)  to  11 


places.  Legendre,  Traits'  des  Fonctions  Elliptiques  (vol.  ii.  p.  256), 
gives  the  same  function  for  every  half  degree  (sexagesimal)  of  the 
quadrant  to  12  places. 

The  Gamma  Function.  —  Legendre's  great  table  appeared  in  vol.  Gamma 
ii.  of  his  Exerciccs  de  Calcul  Integral  (1816),  p.  85,  and  in  vol.  ii.  function. 
of  his  Traite  dcs  Fonctions  Elliptiques  (1826),  p.  489.  Log10  T(x) 
is  given  from  x=l  to  2  at  intervals  of  '001  to  12  places,  with  differ 
ences  to  the  third  order.  This  table  is  reprinted  in  full  in  Schlo- 
milch,  Analytische  Studien  (1848),  p.  183  ;  an  abridgment  in  which 
the  arguments  differ  by  '01  occurs  in  De  Morgan,  Diff.  and  Int. 
Calc.,  p.  587.  The  last  figures  of  the  values  omitted  are  also  sup 
plied,  so  that  the  full  table  can  be  reproduced.  A  seven-place 
abridgment  (without  differences)  is  published  in  Bertrand,  Calcul 
Integral  (1870),  p.  285,  and  a  six-figure  abridgment  in  Williamson, 
Integral  Calculus  (1884),  p.  169.  In  vol.  i.  of  his  Excrdces  (1811), 
Legendre  had  previously  published  a  seven-place  table  of  Iog10  r(a;), 
without  differences. 

Tables  connected  urith  Elliptic  Functions.  —  Legendre  calculated  Elliptic 
elaborate  tables  of  the  elliptic  integrals  in  vol.  ii.  of  Traite  des  functions- 
Fonctions  Elliptiques  (1826).  Denoting  the  modular  angle  by  6, 
the  amplitude  by  <f>,  and  the  incomplete  integral  of  the  second  kind 
by  El  (<f>)  the  tables  are—  (1)  log]0  E  and  logi^  from  0  =  0°  to  90° 
at  intervals  of  0°'l  to  12  or  14  places,  with  differences  to  the  third 
order  ;  (2)  E^)  and  F(<f>),  the  modular  angle  being  45°  from  0  =  0° 
to  90°  at  intervals  of  0°'5  to  12  places,  with  differences  to  the  fifth 
order  ;  (3)  El  (45°)  and  F  (45°)  from  0  =  0°  to  90°  at  intervals  of  1°, 
with  differences  to  the  sixth  order,  also  E  and  K  for  the  same  argu 
ments,  all  to  12  places  ;  (4)  E-^Q)  and  F(<f>)  for  every  degree  of 
both  the  amplitude  and  the  argument  to  9  or  10  places.  The  first 
three  tables  had  been  published  previously  in  vol.  iii.  of  the  Exer- 
cices  de  Calcul  Integral  (1816). 

Tables  involving  q.  —  Verhulst,  Traite  des  Fonctions  Elliptiques  Tables 

(Brussels,  1841),  contains  a  table  of  Iog10logi0  (-  J  for  argument  0j,,»»  " 

at  intervals  of  0°'l  to  12  or  14  places.  Jacobi,  in  Crelle's  Journal, 
vol.  xxvi.  p.  93,  gives  logm  q  from  0  =  0°  to  90°  at  intervals  of  0°'l 
to  5  places.  Meissel,  Sammlung  mathematischer  Tafeln,  i.  (Iser- 
lohn,  1860),  consists  of  a  table  of  Iog10  q  at  intervals  of  1'  from  0  =  0° 
to  90°  to  8  places.  Glaisher,  in  Month.  Not.  Roy.  Ast.  Soc.  ,  vol. 
xxxvii.  p.  372  (1877),  gives  log]0  q  to  10  places  and  q  to  9  places  for 
every  degree.  In  Bertrand,  Calcul  Integral  (1870),  a  table  of  Iog10  q 
from  0  =  0°  to  90°  at  intervals  of  5'  to  5  places  is  accompanied  by 

f)J£  ~\ 

tables  of  Iog1()      /  —  and  Iog10log1()  -  and   by  abridgments   of 

/\'     i"  q 

Legendre's  tables  of  the  elliptic  integrals.  Schlomilch,  Vorlesvmgen 
der  hb'hercn  Analysis  (Brunswick,  1879),  p.  448,  gives  a  small  table 
of  Iog10  q  for  every  degree  to  5  places. 

Lcgendrian  Coefficients.  —  The  values  of  Pn(x)  for  n=l,  2,  3,  ...  7  Legen- 
from  £  =  0  to  1  at  intervals  of  '01  are  given  by  Glaisher,  in  Brit,  drian  co- 
Assoc.  Rep.  for  1879,  pp.  54-57.  The  functions  tabulated  are  P\x)  =x,  efficients. 
P\x)  =  |{3a;2  -  1),    P\x)  =  ^(Sz3  -  Sz),    P*(x)  =  ls  (35x*  -  30x2  +  3), 
P6(x)  =  l(6Bxs-  70a:3  +  15a;),    P«(x)  =  T\(23lxe  -  315z4  +  105a:2  -  5), 
p7(x)=T^(429x7-  693X5  +  315JC3  -  35z).      The   functions   occur    in 
connexion  with  the   theory   of  interpolation,    the  attraction   of 
spheroids,  and  other  physical  theories. 

Bessel's  Functions.  —  Bessel's  original  table  appeared  at  the  end  Bessel's 
of  his  memoir  "  Untersuchung  des  planetarischen  Theils  derfunc- 
Storungen,  welche  aus  der  Bewegnng  der  Sonne  entstehen  "  (in  tions. 
Abh.  d.  Berl.  Akad.,  1824  ;  reprinted  in  vol.  i.  of  his  Abhand- 
lungen,-p.  84).  It  gives  J0(x)  and  «/i(a:)  from  x=0  to  3  '2  at  intervals 
of  '01.  More  extensive  tables  were  calculated  by  Hansen  in  "  Ermit- 
telung  der  absoluten  Stb'rungen  in  Ellipsen  von  beliebiger  Excen- 
tricitat  und  Neigung"  (in  Schriften  der  Sternwarte  Sceberg,  part  i., 
Gotha,  1843).  They  include  an  extension  of  Bessel's  original  table 
to  a:  =20,  besides  smaller  tables  of  Jn(x)  for  certain  values  of  n  as 
far  as  n  =  28,  all  to  7  places.  Hansen's  table  was  reproduced  by 
Schlomilch,  in  Zeitschr.  fur  Math.,  vol.  ii.  p.  158,  and  by  Lommel, 
Studien  uber  die  Bessel'schen  Functionen  (Leipsic,  1868),  p.  127. 
Hansen's  notation  is  slightly  different  from  Bessel's  ;  the  change 
amounts  to  halving  each  argument.  Schlomilch  gives  the  table 
in  Hansen's  form  ;  Lommel  expresses  it  in  Bessel's. 

Sine,  Cosine,  Exponential,  and  Logarithm  Integrals.  —  The  func-  Sine,  &c., 

1        rt.  •«*        i    f'sinx,       fxcosx  ,       fx  e"  ,     integrals. 
tions  so  named  are  the  integrals  /        —  dx,    I     -  ax,    I     —dx, 

x.  (fa  J  0        x  J  <*>        x  J  -«    x  . 
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are  denoted  by  the  functional  signs  Si  a;,  Cix,  Eiz, 

Ii  x  respectively.  Soldner,  Theorie  ct  Tables  d'une  Nouvelle  Fonction 
Transcendante  (Munich,  1809),  gave  the  values  of  lix  from  z  =  0  to 
1  at  intervals  of  '1  to  7  places,  and  thence  at  various  intervals  to 
1220  to  5  or  more  places.  This  table  is  reprinted  in  De  Morgan's 
Diff.  and  Int.  Calc.,  p.  662.  Bretschneider,  in  Grunert's  Archiv, 
vol.  iii.  p.  33,  calculated  Ei  (±x),  Six,  Cix  for  x  =  l,  2,  .  .  .  10  to  20 
places,  and  subsequently  (in  Schlomilch's  Zeitschrift,  vol.  vi.)  worked 
out  the  values  of  the  same  functions  from  x  =0  to  1  at  intervals  of 
•01  and  from  1  to  7  '5  at  intervals  of  '1  to  10  places.  Two  tracts 
by  L.  Stenberg,  Tabulae  Logarithmi  Integralis  (Malmo,  part  i.  1861 
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and  part  ii.  1867),  give  the  values  of  li  10*  from  x=  - 15  to  3 '5  at 
intervals  of  '01  to  18  places.  Glaisher,  in  Phil.  Trans.,  1870,  p.  367, 
gives  Ei(±a;),  Six,  Cia:  from  x=Q  to  1  at  intervals  of  '01  to  18 
places,  from  x—\  to  5  at  intervals  of  '1  and  thence  to  15  at  intervals 
of  unity,  and  for  cc  =  20  to  11  places,  besides  seven-place  tables  of 
Si  x  and  Ci  x  and  tables  of  their  maximum  and  minimum  values. 
See  also  Bellavitis,  "Tavole  Numeriche  Logaritmo-Integrale"  (a 
paper  in  Memoirs  of  the  Venetian  Institute,  1874).  Bessel  calculated 
the  values  of  li  1000,  li  10,000,  li  100,000,  li  200,000,  . . .  li  600,000, 
and  li  1,000,000  (see  Abhandlungen,  vol.  ii.  p.  339).  In  Glaisher, 
Factor  Table  for  the  Sixth  Million  (1883),  §  iii.,  the  values  of  li  x 
are  given  from  x=Q  to  9,000,000  at  intervals  of  50,000  to  the 
nearest  integer. 

of  Values  of  rxc~x*dx  and  e^rxe~x~dx. — These  functions  are  em- 

"  x"'dx       ployed  in  researches  connected  with  refractions,  theory  of  errors, 

conduction  of  heat,  &c.     Let  f'c'^dx  and  /*    e'^dx'be  denoted 

•/o  .          •»* 

~x^dx.  hy  Erf  x  and  Erfca;  respectively,  standing  for  "error  function"  and 
"error  function  complement,"  so  that  Erf  a;+Erfc  x  —  ^\Jir  (Phil. 
Mag.,  Dec.  1871;  it  has  since  been  found  convenient  to  transpose 
as  above  the  definitions  of  Erf  and  Erfc).  The  tables  of  the 
functions,  and  of  the  functions  multiplied  by  ex~,  are  as  follows. 
Kramp,  Analyse  dcs  Refractions  (Strasburg,  1798),  has  Erfc  x  from 
a:=0  to  ,3  at  intervals  of  '01  to  8  or  more  places,  also  Iog10  (Erfca;) 
and  log10(e:r"'Erfc  x)  for  the  same  values  to  7  places.  Bessel,  Funda- 
menta  Astronomise,  (Konigsberg,  1818),  has  log10(ea;2Erfc  x}  from  x=  0 
to  1  at  intervals  of  '01  to  7  places,  likewise  for  argument  Iog10a;, 
the  arguments  increasing  from  0  to  1  at  intervals  of  '01.  Legendre, 
Traite  dcs  Fonctions  Elliptiques  (1826),  vol.  ii.  p.  520,  contains 

r(^,e~x2),  that  is,  2  Erfc  x  from  x  =  0  to  '5  at  intervals  of  '01  to  10 

2 
places.     Encke,  Berliner  Ast.  Jahrbuch  for  1834,  prints  — -r-  Erfa; 

2  V* 

from  x =0  to  2  at  intervals  of  '01  to  7  places  and  —.-  Erf  (px)  from 

x =0  to  3-4  at  intervals  of  '01  and  thence  to  5  at  intervals  of  -1  to 
5  places,  p  being  '4769360.  Glaisher,  in  Phil.  Mag.,  December  1871, 
has  calculated  Erfc  x  from  x—B  to  4'5  at  intervals  of  '01  to  11,  13, 
or  14  places.  Encke's  tables  and  two  of  Kramp's  were  reprinted 
in  the  Encyclopaedia  Metropolitana,  art.  "Probabilities." 

Tables  of  Integrals,  not  Numerical. — Meyer  Hirsch,  Integral- 
tafeln  (1810 ;  Eng.  trans.,  1823),  and  Minding,  Integraltafeln  (Berlin, 
1849),  give  values  of  indefinite  integrals  and  formulre  of  reduction  ; 
both  are  useful  and  valuable  works.  De  Haan,  Nouvcllcs  Tables 
d'Integrales  Definics  (Leyden,  1867),  is  a  quarto  volume  of  727  pages 
containing  evaluations  of  definite  integrals,  arranged  in  485  tables. 
The  first  edition  appeared  in  vol.  iv.  of  the  Transactions  of  the 
Amsterdam  Academy  of  Sciences.  This,  though  not  so  full  and 
accurate  as  the  second  edition,  gives  references  to  the  original 
memoirs  in  which  the  different  integrals  are  considered. 

Tables  relating  to  the  Theory  of  Numbers. — These  are  of  so  tech 
nical  a  character  and  so  numerous  that  a  full  account  cannot  be 
attempted  here.  The  reader  is  referred  to  Cayley's  paper  in  the 
Brit.  Assoc.  Eep.  for  1875,  where  a  full  description  with  references 
is  given.  Three  tables  may,  however,  be  briefly  noticed  on  account 
of  their  importance  and  because  they  form  separate  volumes :  (1) 
Degen,  Canon  Pellianus  (Copenhagen,  1817),  relates  to  the  inde 
terminate  equation  yt-ay?=\  for  values  of  a  from  1  to  1000.  It 
in  fact  gives  the  expression  for  \]a  as  a  continued  fraction  ;  (2) 
Jacobi,  Canon  Arithmeticus  (Berlin,  1839),  is  a  quarto  work  contain 
ing  240  pages  of  tables,  where  we  find  for  each  prime  up  to  1000 
the  numbers  corresponding  to  given  indices  and  the  indices  corre 
sponding  to  given  numbers,  a  certain  primitive  root  (10  is  taken 
whenever  it  is  a  primitive  root)  of  the  prime  being  selected  as  base  ; 
(3)  Reuschle,  Tafeln  complexer  Primzahlen,  Mcclchc  aus  Wurzeln  der 
Einheit  gebildct  sind  (Berlin,  1875),  includes  an  enormous  mass  of 
results  relating  to  the  higher  complex  theories.  A  table  of  x(M)> 
where  x(n)  denotes  the  sum  of  the  complex  numbers  which  have  n 
for  their  norm  for  primes  up  to  n  —  1 3, 000  (cf.  Quart.  Journ. ,  vol.  xx. 
p.  152),  Uas  been  published  since  the  date  of  Cayley's  report.  Some 
tables  that  belong  to  the  theory  of  numbers  have  been  described 
above  under  "Factor  Tables"  (p.  7). 

liibliograpliy. — Full  bibliographical  and  historical  information  relating  to 
tables  is  collected  in  Brit.  Assoc.  Sep.  for  1873,  p.  6.  The  principal  works  are  : 
— Heilbronner,  Historia  Matheseos  (Leipsic,  1742),  the  arithmetical  portion  being 
at  the  end ;  Scheibel,  Einleitung  zur  mathematischen  Bticherkenntniss  (Breslau, 
1771-84);  Kastner,  Geschichte  der  Mathematik  (Gottingen,  1796-1800),  vol.  iii.; 
Murhard,  Bibliotheca  Mathematica  (Leipsic,  1797-1804),  vol.  ii.;  Rogg,  Bibliotheca 
Mathematica  (Tubingen,  1830),  and  continuation  from  1830  to  1854  by  Sohnke 
(Leipsic  and  London,  1854) ;  Lalande,  Bibliographic  Astronomiqtte  (Paris,  1803), 
a  separate  index  on  p.  960.  A  great  deal  of  accurate  information  upon  early 
tables  is  given  by  Delambre,  Histoire  de  I' Astronomic  Moderne  (Paris,  1821), 
vol.  i.  ;  and  Kos.  xix.  and  xx.  of  Button's  Mathematical  Tracts  (1812).  For  a 
complete  list  of  logarithmic  tables  of  all  kinds  from  1614  to  1862,  see  De  Haan, 
"  lets  over  Logarithmentafels,"  in  Verslagen  en  Mededeelingen  derKoning.  Akad. 
van  Wetenschappen  (Amsterdam,  1862),  pt.  xiv.  De  Morgan's  article  "Tables," 
which  appeared  first  in  the  Penny  Cyclopaedia,  and  afterwards  with  additions 
in  the  English  Cydopeedia,  gives  not  only  a  good  deal  of  bibliographical  informa 
tion  but  also  an  account  of  tables  relating  to  life  assurance  and  annuities, 
astronomical  tables,  commercial  tables,  &c.  (J.  W.  L.  G.) 


TABOO  (also  -written  TABTT  and  TAPTT)  is  the  name 
given  to  a  system  of  religious  prohibitions  which  attained 
its  fullest  development  in  Polynesia  (from  Hawaii  to  New 
Zealand  ;  see  vol.  xix.  p.  426),  but  of  which  under  different 
names  traces  may  be  discovered  in  most  parts  of  the  world. 

The  word  "  taboo  "  is  common  to  the  different  dialects  Meaning, 
of  Polynesia,  and  is  perhaps  derived  from  ta,  "  to  mark," 
and  pu,  an  adverb  of  intensity.  The  compound  word 
"taboo"  (tapu)  would  thus  originally  mean  "marked 
thoroughly."  Its  ordinary  sense  is  "sacred."  It  does  not, 
however,  imply  any  moral  quality,  but  only  "  a  connexion 
with  the  gods  or  a  separation  from  ordinary  purposes  and 
exclusive  appropriation  to  persons  or  things  considered 
sacred  ;  sometimes  it  means  devoted  as  by  a  vow."  Chiefs 
who  trace  their  lineage  to  the  gods  are  called  arii  tabu, 
"  chiefs  sacred,"  and  a  temple  is  called  a  wahi  tabu,," place 
sacred."  The  converse  of  taboo  is  noa  (in  Tonga  gnofooa), 
which  means  "general"  or  "common."  Thus  the  rule 
which  forbade  women  to  eat  with  men,  as  well  as,  except 
on  special  occasions,  to  eat  any  fruits  or  animals  offered  in 
sacrifice  to  the  gods,  was  called  ai  tabu,  "  eating  sacred  "  ; 
while  the  present  relaxation  of  the  rule  is  called  ai  noa, 
eating  generally,  or  having  food  in  common.  Although  it 
was  employed  for  civil  as  well  as  religious  purposes,  the 
taboo  was  essentially  a  religious  observance.  In  Hawaii 
it  could  be  imposed  only  by  priests;  but  elsewhere  in 
Polynesia  kings  and  chiefs,  and  even  to  a  certain  extent 
ordinary  individuals,  exercised  the  same  power.  The 
strictness  with  which  the  taboo  was  observed  depended 
largely  on  the  influence  of  the  person  who  imposed  it : 
if  he  was  a  great  chief  it  would  not  be  broken ;  but  a 
powerful  man  often  set  at  nought  the  taboo  of  an  inferior. 

A  taboo  might  be  general  or  particular,  permanent  or  General 
temporary.  A  general  taboo  applied,  e.g.,  to  a  whole  class  and  Par- 
of  animals  ;  a  particular  taboo  was  confined  to  one  or  more  J1^ 
individuals  of  the  class.  Idols,  temples,  the  persons  and 
names  of  kings  and  of  members  of  the  royal  family,  the 
persons  of  chiefs  and  priests,  and  the  property  (canoes, 
houses,  clothes,  &c.)  of  all  these  classes  of  persons  were 
always  taboo  or  sacred.  By  a  somewhat  arbitrary  exten 
sion  of  this  principle  a  chief  could  render  taboo  to  (i.e.,  in 
favour  of)  himself  anything  which  took  his  fancy  by  merely 
calling  it  by  the  name  of  a  part  of  his  person.  Thus,  if  he 
said  "That  axe  is  my  backbone,"  or  "is  my  head,"  the 
axe  was  his ;  if  he  roared  out  "  That  canoe  !  my  skull  shall 
be  the  baler  to  bale  it  out,"  the  canoe  was  his  likewise. 
The  names  of  chiefs  and  still  more  of  kings  were  taboo, 
and  could  not  be  uttered.  If  the  name  of  a  king  of  Tahiti 
was  a  common  word  or  even  resembled  a  common  word, 
that  word  dropped  out  of  use  and  a  new  name  was  sub 
stituted  for  it.  Thus  in  course  of  time  most  of  the  common 
words  in  the  language  underwent  considerable  modifications 
or  were  entirely  changed. 

Certain  foods  were  permanently  taboo  to  (i.e.,  in  favour  Dura- 
of  or  for  the  use  of)  gods  and  men,  but  were  forbidden  to tion- 
women.  Thus  in  Hawaii  the  flesh  of  hogs,  fowls,  turtle, 
and  several  kinds  of  fish,  cocoa-nuts,  and  nearly  everything 
offered  in  sacrifice  were  reserved  for  gods  and  men,  and 
could  not,  except  in  special  cases,  be  consumed  by  women. 
In  the  Marquesas  Islands  human  flesh  was  tabooed  from 
women.  Sometimes  certain  fruits,  animals,  and  fish  were 
taboo  for  months  together  from  both  men  and  women.  In 
the  Marquesas  houses  were  tabooed  against  water  :  nothing 
was  washed  in  them ;  no  drop  of  water  might  be  spilled 
in  them.  If  an  island  or  a  district  was  tabooed,  no  canoe 
or  person  might  approach  it  while  the  taboo  lasted ;  if  a 
path  was  tabooed,  no  one  might  walk  on  it.  Seasons 
generally  kept  taboo  were  the  approach  of  a  great  religious 
ceremony,  the  time  of  preparation  for  war,  and  the  sickness 
of  chiefs.  The  time  during  which  they  lasted  varied  from 
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years  to  months  or  days.  In  Hawaii  there  was  a  tradition 
of  one  that  lasted  thirty  years,  during  which  men  might  not 
trim  their  beards,  &c.  A  common  period  was  forty  days. 
A  taboo  was  either  common  or  strict.  During  a  common 
taboo  the  men  were  only  required  to  abstain  from  their 
ordinary  occupations  and  to  attend  morning  and  evening 
prayers.  But  during  a  strict  taboo  every  fire  and  light  on 
the  island  or  in  the  district  was  extinguished ;  no  canoe 
was  launched;  no  person  bathed;  no  one,  except  those 
who  had  to  attend  at  the  temple,  was  allowed  to  be  seen 
out  of  doors ;  no  dog  might  bark,  no  pig  grunt,  no  cock 
crow.  Hence  at  these  seasons  they  tied  up  the  mouths  of 
dogs  and  pigs,  and  put  fowls  under  a  calabash  or  bandaged 
their  eyes.  The  taboo  was  imposed  either  by  proclamation 
or  by  fixing  certain  marks  (a  pole  with  a  bunch  of  bamboo 
leaves,  a  white  cloth,  &c.)  on  the  places  or  things  tabooed. 
Penalty  The  penalty  for  the  violation  of  a  taboo  was  either  religious  or 
for  vio-  civiL  The  religious  penalty  inflicted  by  the  offended  atuas  or 
lation.  spirits  generally  took  the  form  of  a  disease  :  the  offender  swelled 
up  and  died,  the  notion  being  that  the  atua  or  his  emissary  (often 
an  infant  spirit)  had  entered  into  him  and  devoured  his  vitals. 
Cases  are  on  record  in  which  persons  who  had  unwittingly  broken 
a  taboo  actually  died  of  terror  on  discovering  their  fatal  error. 
Chiefs  and  priests,  however,  could  in  the  case  of  involuntary  trans 
gressions  perform  certain  mystical  ceremonies  which  prevented  this 
penalty  from  taking  effect.  The  civil  penalty  for  breaking  a  taboo 
varied  in  severity.  In  Hawaii  there  were  police  officers  appointed  by 
the  king  to  see  that  the  taboo  was  observed,  and  every  breach  of  it 
was  punished  with  death,  unless  the  offender  had  powerful  friends  in 
the  persons  of  priests  or  chiefs.  Elsewhere  the  punishment  was 
milder ;  in  Fiji  (which,  however,  is  Melanesian)  death  was  rarely 
inflicted,  but  the  delinquent  was  robbed  and  his  gardens  despoiled. 
In  New  Zealand  this  judicial  robbery  was  reduced  to  a  system.  No 
sooner  was  it  known  that  a  man  had  broken  a  taboo  than  all  his 
friends  and  acquaintances  swarmed  down  on  him  and  carried  off 
whatever  they  could  lay  hands  on.  Under  this  system  (known  as 
muru)  property  circulated  with  great  rapidity.  If,  e.g.,  a  child 
fell  into  the  fire,  the  father  was  robbed  of  nearly  all  he  possessed. x 
Things  Besides  the  permanent  and  the  artificially  created  taboos  there 
naturally  were  others  which  arose  spontaneously  as  a  result  of  circumstances, 
taboo.  Thus  all  persons  dangerously  ill  were  taboo  and  were  removed  from 
their  houses  to  sheds  in  the  bush  ;  if  they  remained  in  the  house 
and  died  there  the  house  was  tabooed  and  deserted.  Mothers  after 
childbirth  were  taboo,  and  so  were  their  new-born  children.  "Women 
before  marriage  were  noa,  and  could  have  as  many  lovers  as  they 
chose  ;  but  after  marriage  they  were  strictly  tabooed  to  their 
husbands  and  from  every  one  else.  One  of  the  strictest  taboos 
was  incurred  by  all  persons  who  handled  the  body  or  bones  of  a 
dead  person  or  assisted  at  his  funeral.  In  Tonga  a  common  person 
who  touched  a  dead  chief  was  tabooed  for  ten  lunar  months  ;  a 
chief  who  touched  a  dead  chief  was  tabooed  for  from  three  to  five 
months  according  to  the  rank  of  the  deceased.  Burial  grounds 
were  taboo  ;  and  in  N.ew  Zealand  a  canoe  which  had  carried  a  corpse 
was  never  afterwards  used,  but  was  drawn  on  shore  and  painted  red. 
Red  was  the  taboo  colour  in  New  Zealand ;  in  Hawaii,  Tahiti, 
Tonga,  and  Samoa  it  was  white.  In  the  Marquesas  a  man  who  had 
slain  an  enemy  was  taboo  for  ten  days  :  he  might  have  no  inter 
course  with  his  wife  and  might  not  meddle  with  fire  ;  he  had  to  get 
some  one  else  to  cook  for  him.  A  woman  engaged  in  the  prepara 
tion  of  cocoa-nut  oil  was  taboo  for  five  days  or  more,  during  which 
she  might  have  no  intercourse  with  men.  A  tabooed  person  might 
not  eat  his  food  with  his  hands,  but  was  fed  by  another  person  ;  if  he 
could  get  no  one  to  feed  him,  he  had  to  go  down  on  his  knees  and  pick 
up  his  food  with  his  mouth,  holding  his  hands  behind  him.  A  chief 
who  was  permanently  taboo  never  ate  in  his  own  house  but  always 
in  the  open  air,  being  fed  by  one  of  his  wives,  or  taking  his  food 
with  the  help  of  a  fern  stalk  so  as  not  to  touch  his  head  with  his 
hands  ;  food  left  by  him  was  kept  for  him  in  a  sacred  place  ;  any 
other  person  eating  of  it  was  supposed  to  die  immediately.  A  man 
of  any  standing  could  not  carry  provisions  on  his  back  ;  if  he  did 
so  they  became  taboo  and  were  useless  to  any  one  but  himself.  For 
the  taboo  was  communicated  as  it  were  by  infection  to  whatever  a 
tabooed  person  or  thing  touched.  This  rule  applied  in  its  fullest  force 
to  the  kuig  and  queen  of  Tahiti.  The  ground  they  trod  on  became 
sacred  ;  if  they  entered  a  house,  it  became  taboo  to  them  and  had 
to  be  abandoned  to  them  by  its  owner.  Hence  special  houses  were 

1  The  origin  of  this  custom  may  perhaps  be  discerned  in  a  custom 
of  the  Dieri  tribe,  South  Australia.  Among  them,  if  a  child  meets 
with  an  accident,  all  its  relations  immediately  get  their  heads  broken 
with  sticks  or  boomerangs  till  the  blood  flows  down  their  faces,  this 
surgical  operation  being  supposed  to  ease  the  child's  pain  (Native 
Tribes  of  S.  Australia,  p.  280). 


set  apart  for  them  on  their  travels,  and,  except  in  their  hereditary 
districts,  they  were  always  carried  on  men's  shoulders  to  prevent 
them  touching  the  ground.  Elsewhere,  as  in  New  Zealand,  this 
rule  was  not  carried  out  so  strictly.  But  even  in  New  Zealand  the 
spots  on  which  great  chiefs  rested  during  a  journey  became  taboo 
and  were  surrounded  with  a  fence  of  basket-work.  The  head  and 
hair,  especially  of  a  chief,  were  particularly  taboo  or  sacred ;  to 
touch  a  man's  head  was  a  gross  insult.  If  a  chief  touched  his  own 
head  with  his  fingers  he  had  immediately  to  apply  them  to  his  nose 
and  snuff  up  the  sanctity  which  they  had  abstracted  from  his  head. 
The  cutting  of  a  chief's  hair  was  a  solemn  ceremony  ;  the  severed 
locks  were  collected  and  buried  in  a  sacred  place  or  hung  up  on  a 
tree.  If  a  drop  of  a  chiefs  blood  fell  upon  anything,  that  thing 
became  taboo  to  him,  i.e.,  was  his  property.  If  he  breathed  on  a 
fire,  it  became  sacred  and  could  not  be  used  for  cooking.  In  his 
house  no  fire  could  under  any  circumstances  be  used  for  cooking  ; 
no  woman  could  enter  his  house  before  a  certain  service  had  been 
gone  through.  Whatever  a  new-born  child  touched  became  taboo 
to  (i.e.,  in  favour  of)  the  child.  The  law  which  separated  tabooed 
persons  and  things  from  contact  with  food  was  especially  strict. 
Hence  a  tabooed  or  sacred  person  ought  not  to  leave  his  comb  or 
blanket  or  anything  which  had  touched  his  head  or  back  (for  the 
back  was  also  particularly  taboo)  in  a  place  where  food  had  been 
cooked  ;  and  in  drinking  he  was  careful  not  to  touch  the  vessel 
with  his  hands  or  lips  (otherwise  the  vessel  became  taboo  and  could 
not  be  used  by  any  one  else),  but  to  have  the  liquid  shot  down  his 
throat  from  a  distance  by  a  second  person. 

There  were  various  ceremonies  by  which  a  taboo  could  be  removed.  Removz 
In  Tonga  a  person  who  had  become  taboo  by  touching  a  chief  or  of  taboc 
anything  belonging  to  him  could  not  feed  himself  till  he  had  got 
rid  of  the  taboo  by  touching  the  soles  of  a  superior  chiefs  feet  with 
his  hands  and  then  rinsing  his  hands  in  water,  or  (if  water  was 
scarce)  rubbing  them  with  the  juice  of  the  plantain  or  banana.  But, 
if  a  man  found  that  he  had  already  (unknowingly)  eaten  with 
tabooed  hands,  he  sat  down  before  a  chief,  took  up  the  foot  of  the 
latter,  and  pressed  it  against  his  stomach  to  counteract  the  effect 
of  the  food  inside.  In  New  Zealand  a  taboo.could  be  taken  off  by 
a  child  or  grandchild.  The  tabooed  person  touched  the  child  and 
took  drink  or  food  from  its  hands  ;  the  man  was  then  free,  but  the 
child  was  tabooed  for  the  rest  of  the  day.  A  Maori  chief  who  be 
came  taboo  by  touching  the  sacred  head  of  his  child  was  disinfected, 
so  to  speak,  as  follows.  On  the  following  day  (the  ceremony  could 
not  be  performed  sooner)  he  rubbed  his  hands  over  with  potato  or 
fern  root  which  had  been  cooked  over  a  sacred  fire  ;  this  food  was 
then  carried  to  the  head  of  the  family  in  the  femaU  line,  who  ate 
it,  whereupon  the  hands  became  noa.  The  taboo  was  removed 
from  a  new-born  child  in  a  somewhat  similar  manner.  The  father 
took  the  child  in  his  arms  and  touched  its  head,  back,  &c.,  with 
some  fern  root  which  had  been  roasted  over  a  sacred  fire ;  next 
morning  a  similar  ceremony  was  performed  on  the  child  by  its 
eldest  relative  in  the  female  line  ;  the  child  was  then  noa,  i.e.,  free 
from  taboo.  Another  mode  of  removing  the  taboo  was  to  pass  a 
consecrated  piece  of  wood  over  the  right  shoulder,  round  the  loins, 
and  back  again  over  the  left  shoulder,  after  which  the  stick  was 
broken  in  two  and  either  buried,  or  burned,  or  cast  into  the  sea. 

Besides  the  taboos  already  described  there  were  others  which  Private 
any  one  could  impose.  In  New  Zealand,  if  a  man  wished  to  pre-  taboos, 
serve  his  house,  crop,  garden,  or  anything  else,  he  made  it  taboo  ; 
similarly  he  could  appropriate  a  forest  tree  or  a  piece  of  drift  timber, 
&c.,  by  tying  a  mark  to  it  or  giving  it  a  chop  with  his  axe.  In 
Samoa  for  a  similar  purpose  a  man  would  set  up  a  representation 
of,  e.g.,  a  sea  pike  or  a  shark,  believing  that  any  one  who  meddled 
with  property  thus  protected  would  be  killed  by  a  sea  pike  or  shark 
the  next  time  he  bathed.  Somewhat  similar  to  this  was  what  may  be 
called  the  village  taboo.  In  the  autumn  the  kumera  (sweet  potato) 
fields  belonging  to  the  village  were  taboo  till  the  crop  was  gathered, 
so  that  no  stranger  could  approach  them ;  and  all  persons  engaged 
in  getting  in  the  crop  were  taboo,  and  could  therefore  for  the  time 
engage  in  no  other  occupation.  Similar  taboos  were  laid  on  woods 
during  the  hunting  season  and  on  rivers  during  the  fishing  season. 

On  looking  over  the  various  taboos  mentioned  above  Classi- 
we  are  tempted  to  divide  them  into  two  general  classes, —  fication. 
taboos  of  privilege  and  taboos  of  disability.  Thus  the 
taboo  of  chiefs,  priests,  and  temples  might  be  described  as 
a  privilege,  while  the  taboo  imposed  on  the  sick  and  on 
persons  who  had  come  in  contact  with  the  dead  might  be 
regarded  as  a  disability ;  and  we  might  say  acccordingly 
that  the  former  rendered  persons  and  things  sacred  or  holy, 
while  the  latter  rendered  them  unclean  or  accursed.  But 
that  no  such  distinction  ought  to  be  drawn  is  clear  from 
the  fact  that  the  rules  to  be  observed  in  the  one  case  and 
in  the  other  were  identical.  On  the  other  hand,  it  is  true 
that  the  opposition  of  sacred  and  accursed,  clean  and 
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unclean,  which  plays  so  important  a  part  in  the  later 
history  of  religion,  did  in  fact  arise  by  differentiation  from 
the  single  root  idea  of  taboo,  which  includes  and  reconciles 
them  both  and  by  reference  to  which  alone  their  history 
and  mutual  relation  are  intelligible. 

se  in  The  original  character  of  the  taboo  must  be  looked  for 
iciolo-  not  in  its  civil  but  in  its  religious  element.  It  was  not  the 
calevo-  creation  of  a  legislator  but  the  gradual  outgrowth  of 
animistic  beliefs,  to  which  the  ambition  and  avarice  of 
chiefs  and  priests  afterwards  gave  an  artificial  extension. 
But  in  serving  the  cause  of  avarice  and  ambition  it  subserved 
the  progress  of  civilization,  by  fostering  conceptions  of  the 
rights  of  property  and  the  sanctity  of  the  marriage  tie, — 
conceptions  which  in  time  grew  strong  enough  to  stand  by 
themselves  and  to  fling  away  the  crutch  of  superstition 
which  in  earlier  days  had  been  their  sole  support.  For  we 
shall  scarcely  err  in  believing  that  even  in  advanced  societies 
the  moral  sentiments,  in  so  far  as  they  are  merely  sentiments 
and  are  not  based  on  an  induction  from  experience,  derive 
much  of  their  force  from  an  original  system  of  taboo. 
Thus  on  the  taboo  were  grafted  the  golden  fruits  of  law 
and  morality,  while  the  parent  stem  dwindled  slowly  into 
the  sour  crabs  and  empty  husks  of  popular  superstition  on 
which  the  swine  of  modern  society  are  still  content  to  feed, 
iffusiou  It  remains  to  indicate  briefly  some  facts  which  point  to  a 
wide  diffusion  under  various  names  of  customs  similar  to 
Istoms  *ke  taboo.  As  might  have  been  expected,  the  taboo  is 
""  found,  though  in  a  less  marked  form,  among  the  Micro- 
nesians,  Malays,  and  Dyaks,  all  of  whom  are  ethnologically 
connected  with  the  Polynesians.  In  Micronesia  both  the 
name  and  the  institution  occur  :  the  inhabitants  of  certain 
islands  are  forbidden  to  eat  certain  animals  and  the  fruits 
of  certain  trees ;  temples  and  great  chiefs  are  tabooed 
from  the  people  ;  any  one  who  fishes  must  previously  for 
twenty-four  hours  abstain  from  women;1  in  conversing  with 
women  men  are  not  allowed  to  use  certain  words,  &c. 
Again,  the  Malays  have  the  custom,  though  apparently  not 
the  name.  In  Timor  and  the  neighbouring  islands  the 
word  for  taboo  is  pamali  (or  pomali) ;  and  during  the 
long  festival  which  celebrates  a  successful  head-hunt  the 
man  who  has  secured  the  most  heads  is  pamali  •  he  must 
not  sleep  with  his  wife  nor  eat  from  his  own  hand,  but  is 
fed  by  women.  Pamali  is  a  Javanese  word,  and  had 
originally  in  Java  and  Sumatra  the  same  meaning  that  it 
now  bears  in  Timor.  In  Celebes  a  mother  after  child 
birth  was  pamali.  Amongst  the  Dyaks  of  Borneo  the 
pamali  (called  by  the  Land  Dyaks  porik/i)  is  regularly 
practised  at  the  planting  of  rice,  harvest  home,  when  the 
cry  of  the  gazelle  is  heard  behind,  in  times  of  sickness, 
after  a  death,  &c.  At  the  harvest  home  it  is  observed  by 
the  whole  tribe,  no  one  being  allowed  to  enter  or  leave  the 
village.  The  house  where  a  death  has  taken  place  is 
pamali  for  twelve  days,  during  which  no  one  may  enter 
it  and  nothing  may  be  taken  out  of  it.  A  tabooed  Dyak 
may  not  bathe,  meddle  with  fire,  follow  his  ordinary  occu 
pation,  or  leave  his  house.  Certain  families  are  forbidden 
to  eat  the  flesh  of  particular  animals,  as  cattle,  goats,  and 
snakes.  The  taboo  is  often  indicated  by  a  bundle  of 
spears  or  a  rattan.  The  Motu  of  New  Guinea  also  have 
the  taboo :  a  man  is  tabooed  after  handling  a  corpse.  He 
then  keeps  apart  from  his  wife ;  his  food  is  cooked  for 
him  by  his  sister;  and  he  may  not  touch  it  with  his  hands. 
After  three  days  he  bathes  and  is  free.2  But  the  Motu 
appear  to  be  Malayo-Polynesians,  not  Melanesians  proper. 
However,  in  Melanesia  also  we  find  the  taboo.  It  flour- 

j1  For  other  examples  of  taboos  (especially  injunctions  to  continence) 
among  various  peoples  in  connexion  with  fishing,  hunting,  and  trading, 
see  Turner,  Samoa,  p.  349  ;  Aymonier,  Notes  sur  les  Laos,  pp.  21  sq., 
25,  26,  113,  141 ;  W.  Powell,  Wanderings  in  a  Wild  Country,  p. 
207  ;  Report  of  International  Expedition  to  Point  Barrmp,  Alaska,  p. 
39,  Washington,  1885.  2  Journ.  Anthrop.  Inst.,  viii.  p.  370. 


ished  in  Fiji.  It  is  observed  in  New  Caledonia  in  cases 
of  death,  to  preserve  a  crop,  &c.  According  to  the  Kev. 
R.  H.  Codrington,  there  is  this  distinction  between  the  Mel- 
anesian  and  the  Polynesian  taboo,  that  for  the  former  there 
is  no  supernatural  sanction  :  the  man  who  breaks  a  taboo 
simply  pays  compensation  to  the  person  on  whose  tabooed 
property  he  has  transgressed.  But  Mr  R.  Parkinson  states 
that  in  New  Britain  (now  New  Pomerania)  a  person  who 
violates  a  taboo-mark  set  on  a  plantation,  tree,  &c.,  is 
supposed  to  be  "attacked  by  sickness  and  misfortune." 
To  go  through  the  similar  customs  observed  by  savages  all 
over  the  world  would  be  endless ;  we  may,  however,  note 
that  a  regular  system  of  taboo  is  said  to  exist  among  some 
of  the  wild  tribes  of  the  Naga  Hills  in  India,3  and  that  the 
rules  not  to  touch  food  with  the  hands  or  the  head  with 
the  hands  are  observed  by  tabooed  women  among  one  of 
the  Fraser  Lake  tribes  in  North  America.4  In  fact  some 
of  the  most  characteristic  features  of  taboo — the  prohibi 
tion  to  eat  certain  foods  and  the  disabilities  entailed  by 
childbirth  and  by  contact  with  the  dead,  together  with  a 
variety  of  ceremonies  for  removing  these  disabilities — 
have  been  found  more  or  less  amongst  all  primitive  races. 
It  is  more  interesting  to  mark  the  traces  of  such  customs 
among  civilized  peoples,  e.g.,  Jews,  Greeks,  and  Romans. 

Amongst  "the  Jews — (1)  the  vow  of  the  Nazarite  (Num.  Amongst 
vi.  1-21)  presents  the  closest  resemblance  to  the  Polynesian  the  Jews, 
taboo.  The  meaning  of  the  word  Nazarite  is  "one  separated 
or  consecrated,"  and  this,  as  we  saw  (p.  15),  is  precisely 
the  meaning  of  taboo.  It  is  the  head  of  the  Nazarite  that 
is  especially  consecrated  (v.  7,  "  his  separation  unto  God  is 
upon  his  head  ";  v.  9,  "  defile  the  head  of  his  separation" ; 
v.  11,  "  shall  hallow  his  head  "),  and  so  it  was  in  the  taboo. 
The  Nazarite  might  not  partake  of  certain  meats  and  drinks, 
nor  shave  his  head,  nor  touch  a  dead  body, — all  rules  of 
taboo.  If  a  person  died  suddenly  beside  him,  this  was 
said  to  "defile  the  head  of  his  separation,"  and  the  same 
effect,  expressed  in  the  same  language,  would  apply  to  a 
tabooed  Polynesian  in  similar  circumstances.  Again,  the 
mode  of  terminating  the  vow  of  the  Nazarite  corresponds 
with  the  mode  of  breaking  a  taboo.  He  shaved  his  head 
at  the  door  of  the  sanctuary  and  the  priest  placed  food  in 
his  hands,  either  of  which  acts  would  have  been  a  flagrant 
violation  of  a  Polynesian  taboo.  (2)  Some  of  the  rules  for 
the  observance  of  the  Sabbath  are  identical  with  rules  of 
strict  taboo ;  such  are  the  prohibitions  to  do  any  work,  to 
kindle  a  fire  in  the  house,  to  cook  food,  and  to  go  out  of 
doors  (Exod.  xxxv.  2,  3;  xvi.  23,  29).  The  Essenes  strictly 
observed  the  rules  to  cook  no  food  and  light  no  fire  on  the 
Sabbath  (Josephus,  Bell.  Jud.,  ii.  8,  9).  (3)  Any  one  who 
touched  a  dead  body  was  "  unclean  "  for  seven  days ;  what 
he  touched  became  unclean,  and  could  communicate  its 
uncleanness  to  any  other  person  who  touched  it.  At  the 
end  of  seven  days  the  unclean  person  washed  his  clothes, 
bathed  himself,  and  was  clean  (Num.  xix.  11,  14,  19,  22). 
In  Polynesia,  as  we  have  seen,  any  one  who  touched  a 
dead  body  was  taboo ;  what  he  touched  became  taboo,  and 
could  communicate  the  infection  to  any  one  who  touched 
it ;  and  one  of  the  ceremonies  for  getting  rid  of  the  taboo 
was  washing.  (4)  A  Jewish  mother  after  childbirth  was 
unclean  (Lev.  xii.) ;  a  Polynesian  mother  was  taboo.  (5) 
A  great  many  animals  were  unclean,  and  could  infect  with 
their  uncleanness  whatever  they  touched;  earthen  vessels 
touched  by  certain  of  them  were  broken.  Certain  animals 
were  taboo  in  Polynesia,  and  utensils  which  had  contracted 
a  taint  of  taboo  were  in  some  cases  broken. 

Amongst  the  Greeks  a  survival,  or  at  least  a  reminiscence,  Amongst 
of  a  system  of  taboo  is  perhaps  to  be  found  in  certain the 
applications  of  the  epithets  "  sacred  "  and  "  divine  "  in Greeks- 


3  Journ.  Anthrop).  Inst.,  xi.  p.  71  ;  Dalton,  Descriptive  Ethnology 
of  Bengal,  p.  43.  *  Journ.  Anthrop.  Inst.,  vii.  p.  206. 
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Homer.  Thus  a  king  or  a  chief  is  sacred  (lepr)  is  TrjAe- 
fj.d^oio,  Od.,  ii.  409,  xviii.  405,  &c.  ;  iepbv  /xei/os  'AA/avooio, 
Od.,  vii.  167,  viii.  2,  <fcc.)  or  divine  (Sios 'OoWo-ti's,  &c. ; 
'OSvcrcrrJos  Oeioio,  II,,  ii.  335,  <fec.  ;  0etW  /foo-iA^wy,  Od.,  iv. 
691);  his  chariot  is  sacred  (//.,  xvii.  464),  and  his  house  is 
divine  (Od.,  iv.  43).  An  army  is  sacred  (Od.,  xxiv.  81), 
and  so  are  sentinels  on  duty  (II.,  x.  56  ;  xxiv.  681).  This 
resembles  the  war-taboo  of  the  Polynesians ;  on  a  warlike 
expedition  all  Maori  warriors  are  taboo,  and  the  permanent 
personal  taboo  of  the  chiefs  is  increased  twofold  :  they  are 
"tabooed  an  inch  thick."  The  Jews  also  seem  to  have 
had  a  war-taboo,  for  when  out  on  the  war-path  they  ab 
stained  from  women  (1  Sam.  xxi.  4,  5), — a  rule  strictly 
observed  by  Maori  warriors  on  a  dangerous  expedition. 
The  Dards,  who  with  the  kindred  Siah  Posh  Kafirs  on  the 
southern  slopes  of  the  Hindu  Kush — tribes  which  probably 
of  all  Aryan  peoples  retain  a  social  state  most  nearly  ap 
proximating  to  that  of  the  primitive  Aryans — abstain  from 
sexual  intercourse  during  the  whole  of  the  fighting  season, 
from  May  to  September;  and  "victory  to  the  chastest" 
is  said  to  be  a  maxim  of  all  the  fighting  tribes  from  the 
Hindu  Kush  to  Albania.1  The  same  rule  of  continence  in 
war  is  observed  by  some  Indian  tribes  of  North  America.2 
In  Homer  a  fish  is  sacred  (II.,  xvi.  407),  and  Plato  points 
out  that  during  a  campaign  the  Homeric  warriors  never 
ate  fish  (Rep.,  404  B).  Even  in  time  of  peace  the  men  of 
Homer's  day  only  ate  fish  when  reduced  to  the  verge  of 
starvation  (Od.,  iv.  363  sq. ;  xii.  329  sq.).  The  Siah 
Posh  Kafirs  refuse  to  eat  fish,  although  their  rivers 
abound  in  it.3  The  Hindus  of  Vedic  times  appear  not 
to  have  eaten  fish.4  It  is  probable,  therefore,  that 
among  the  early  Aryans,  as  among  primitive  peoples  in 
various  parts  of  the  world,  the  eating  of  fish  was  tabooed. 
Again,  the  threshing-floor,  the  winnowing -fan,  and  meal 
are  all  sacred  (II.,  v.  499  ;  H.  Merc.,  21,  63 ;  //.,  xi.  631). 
Similarly  in  New  Zealand  a  taboo  was  commonly  laid  on 
places  where  farming  operations  were  going  on;  and  among 
the  Basutos,  before  the  corn  on  the  threshing-floor  can  be 
touched,  a  religious  ceremony  has  to  be  performed,  and 
all  "  defiled "  persons  are  carefully  kept  from  seeing  it.5 
Although  the  Homeric  folk  ate  swine,  the  epithet  "  divine  " 
commonly  applied  to  a  swineherd  in  Homer  may  point  to 
a  time  when  pigs  were  sacred  or  tabooed.  In  Crete  pigs 
were  certainly  sacred  and  not  eaten  (Athenseus,  376a), 
and  apparently  at  Pessinus  also  (Pausanias,  vii.  17,  10). 
Amongst  the  Jews  and  Syrians,  of  course,  pigs  were  tabooed ; 
and  it  was  a  moot  question  with  the  Greeks  whether  the 
Jews  abhorred  or  worshipped  pigs  (Plut.,  Qucest.  Conv.,  iv. 
5).  The  pigs  kept  in  the  great  temple  at  Hierapolis  were 
neither  sacrificed  nor  eaten ;  some  people  thought  that  they 
were  sacred,  others  that  they  were  unclean,  evayeas  (Lucian, 
De  Dea  Syria,  54).  Here  we  have  an  exact  taboo,  the 
ideas  of  sacredness  and  uncleanness  being  indistinguish 
able.  Similarly  by  the  Ojibways  the  dog  is  regarded  as 
"unclean  and  yet  as  in  some  respects  holy."6  The  diver 
gence  of  the  two  conceptions  is  illustrated  by  the  history 
of  the  cow  among  different  branches  of  the  Aryan  race : 
the  Hindus  regard  this  animal  as  sacred ;  the  Shin  caste 
among  the  Dards  hold  it  in  abhorrence.7  The  general 
word  for  taboo  in  Greek  is  ayo?,  which  occurs  in  the  sense 
both  of  "  sacredness  "  and  of  "pollution";  and  the  same 
is  true  of  the  adjective  aytos  and  of  the  rare  adjective 


1  Beclus,  Nouv.  Geog.  Univ.,  viii.  p.  126. 

2  Schoolcraft,  Indian  Tribes,  iv.  p.  63  ;  Adair,  Hist,  of  American 
Indians,  p.  163.     Cp.  Morse,  Report  on  Indian  A/airs,  p.  130  sq., 
and  Bancroft,  Native  Races  of  the  Pacific  States,  i.  p.  189. 

3  Elphinstone,  Kingdom  ofCaubul,  ii.  379,  ed.  1839  ;  Journ.  Ethnol. 
Soc.,  i.  p.  192.  4  Zimmer,  Altindisches  Leben,  p.  271. 

5  Casalis,  The  Basutos,  p.  251  sq. 

6  Kohl,  Kitchi-Gami,  p.  38,  Eng.  trans. 

7  F.  Drew,  The  Jummoo  and  Kashmir  Territories,  p.  428 ;  Biddulph, 
Tribes  of  the  Hindoo  Koosh,  p.  51. 


^,  "tabooed"  (Bekker's  Anecdota  Grseca,  212,  32; 
Harpocration,  s.v.  dvayeis).  Usually,  however,  the  Greeks 
discriminated  the  two  senses,  dyvds  being  devoted  to  the 
sense  of  "sacred"  and  evay^s  to  that  of  "unclean"  or 
"  accursed."  "  To  taboo  "  is  dyi£eiv ;  "to  observe  a  taboo" 
is  ayveveiv ;  and  the  state  or  season  of  taboo  is  dyveio, 
or  dyurra'a.  The  rules  of  the  Greek  dyveta  correspond 
closely  to  those  of  the  Polynesian  taboo,  consisting  in 
"  purifications,  washings,  and  sprinklings,  and  in  abstain 
ing  from  mourning  for  the  dead,  child-bed,  and  all  pollu 
tions,  and  in  refraining  from  certain  foods,"  «fec.8 

Amongst  the  Romans,  who  preserved  more  traces  of  Amongst 
primitive  barbarism  than  the  Greeks,  the  flamen  dialis the 
was  hedged  in  by  a  perfect  network  of  taboos.  He  was  omans' 
not  allowed  to  ride  or  even  touch  a  horse,  nor  to  look  at 
an  army  under  arms,  nor  to  wear  a  ring  which  was  not 
broken,  nor  to  have  a  knot  on  any  part  of  his  garments ; 
no  fire,  except  a  sacred  fire,  could  be  taken  out  of  his  house ; 
he  might  not  touch  or  even  name  a  goat,  a  dog,  raw  meat, 
beans,  and  ivy  ;  he  might  not  walk  under  a  vine ;  the  feet 
of  his  bed  had  to  be  daubed  with  mud  ;  his  hair  could  be 
cut  only  by  a  freeman,  and  his  hair  and  nails  when  cut 
had  to  be  buried  under  a  lucky  tree  ;  he  might  not  touch 
a  corpse,  &c.  His  wife,  the  flaminica,  was  also  subject 
to  taboos  :  at  certain  festivals  she  might  not  comb  her  hair; 
if  she  heard  thunder,  she  was  taboo  (feriata)  till  she  had 
offered  an  expiatory  sacrifice.  The  similarity  of  some  of 
these  rules  to  the  Polynesian  taboo  is  obvious.  The  Roman 
ferix  were  periods  of  taboo ;  no  work  might  be  done  during 
them  except  works  of  necessity :  e.g.,  an  ox  might  be  pulled 
out  of  a  pit  or  a  tottering  roof  supported.  Any  person 
who  mentioned  Salus,  Semonia,  Seia,  Segetia,  or  Tutilina 
was  tabooed  (ferias  observabat).®  The  Latin  sacer  is  exactly 
"taboo";  for  it  means  either  "sacred"  or  "accursed." 

Literature.  — On  the  Polynesian  taboo,  see  Cook,  Voyages,  vol.  v. 
p.  427  sq.,  vol.  vii.  p.  14B  sq.  (ed.  1809) ;  G.  F.  Angas,  Savage  Scenes 
in  Australia  and  New  Zealand,  passim  ;  W.  Yate,  New  Zealand,  p. 
84  sq.  ;  Ellis,  Polynesian  Researches,  2d  ed.,  vol.  iv.  p.  385  sq. ; 
Langsdorff,  Reise  um  die  Welt,  i.  p.  114  sq.  ;  Mariner,  Tonga 
Islands,  i.  p.  141  note,  ii.  pp.  82,  220  sq.;  Turner,  Nineteen  Years  in 
Polynesia,  p.  294  sq.  ;  Id.,  Samoa,  p.  185  sq.  ;  Klemm,  Cultur- 
geschichte,  iv.  p.  372  sq.  ;  Waitz-Gerland,  Antliropologie  der  Natur- 
Volker,  vi.  pp.  343-363  ;  Shortland,  Traditions  and  Superstitions 
of  the  New  Zealanders,  p.  101  sq. ;  Id.,  Maori  Religion  and  Mythology, 
p.  25  sq. ;  Old  New  Zealand,  by  a  Pakeha  Maori,  chapters  vii.  -xii. ; 
Polack,  Manners  and  Customs  of  the  New  Zealanders,  i.  p.  275  sq. ; 
Dieffenbach,  Travels  in  New  Zealand,  ii.  p.  100  sq.  ;  R.  Taylor,  New 
Zealand,  p.  163  sq.  On  the  taboo  in  Micronesia,  see  Waitz-Gerland, 
op.  cit.,  v.  pt.  ii.  p.  147  sq.  ;  among  the  Dyaks  and  Malays,  see  Id., 
vi.  p.  354  sq. ;  Low,  Sarawak,  pp.  260-262  ;  Bock,  Head-Hunters  of 
Borneo,  pp.  214-230  ;  Spencer  St  John,  Life  in  the  Forests  of  the 
Far  East,  i.  p.  184  sq. ;  A.  R.  Wallace,  The  Malay  Archipelago,  p. 
196  ;  in  Melanesia,  Williams,  Fiji  and  the  Fijians,  i.  p.  234  sq. 
(ed.  1860);  J.  E.  Erskine,,  The  Western  Pacific,  p.  254;  Vincendon- 
Dumoulin  and  Desgraz,  lies  Marquises,  p.  259  sq. ;  Journ.  Anthrop. 
Inst.,  x.  pp.  279,  290  ;  Ch.  Lemire,  Nouvelle  Caledonie,  Paris, 
1884,  p.  117  ;  R.  Parkinson,  Im  Bismarck-Archipel,  Leipsic,  1887, 
p.  144.  (J.  G.  FR.) 

TABRIZ,  TAVRIS,  or  TAVEIZ,  a  town  of  Persia,  capital  of 
the  province  of  Adarbaijan  (Azerbijan,  ancient  Atropatene), 
is  situated  in  38°  4'  N.  lat.  and  46°  18'  E.  long.,  more  than 
4000  feet  above  the  sea,  at  the  eastern  end  of  a  wide 
valley,  through  which  runs  a  river  whose  waters  irrigate 
the  gardens  that  encircle  the  town.  In  1812  the  walls 
had  a  circumference  of  3£  miles.  Overlooking  the  valley 
on  the  north-east  and  east  are  bold  bare  rocks,  while  to 
the  south  rises  the  more  regular  peak  of  Sahand.  The 
town  possesses  few  buildings  of  note,  and  of  the  extensive 
ruins  but  few  merit  attention.  Mounsey  in  1866  men 
tioned  the  blue  mosque ;  the  ark  or  citadel,  containing  the 
palace  of  the  heir-apparent, — a  large  frowning  building  near 
the  centre  of  the  town;  the  Great  Maidan,  an  open  square; 


8  Diogenes  Laertius,  viii.  1,  33  ;  cp.  Plut.,  Qusest.  Conv.,  v.  10. 

9  Macrobius,  Sat.,  i.  16,  8. 
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and  the  bazaars.  The  mosque,  which  he  ascribes  to  Shah 
Abbas,  is  that  of  the  Turcoman  Jahan  Shah  (1410-1468). 
Abbas  Mirza  converted  the  citadel  into  an  arsenal.  Among 
the  ruins  of  old  Tauris  the  sepulchre  of  the  Mogul  sultan, 
Ghazan  Khan,  is  no  longer  to  be  distinguished,  except  as 
part  of  a  huge  tumulus.  It  is  situated  about  2  miles 
south-west  from  the  modern  town,  but  far  within  the 
original  boundaries.  The  "  spacious  arches  of  stone  and 
other  vestiges  of  departed  majesty "  with  which  Porter 
found  it  surrounded  in  1818  were  possibly  remains  of 
the  college  (madrasa)  and  monastery  (zdiviya)  where  Ibn 
Batuta  found  shelter  during  his  visit  to  the  locality.  In 
spite  of  the  cholera  visitation  of  1822  and  other  occasional 
ravages  of  sickness,  and  the  severe  cold  of  winter,  the 
climate  of  Tabriz  is  proverbially  healthy.  Its  orchards 
and  fruit  gardens  have  a  high  reputation,  and  its  running 
streams  make  amends  for  ill-paved  and  narrow  streets 
and  sorely  defective  municipal  arrangements.  General 
Schindler  estimated  the  population  in  1886  at  about 
170,000, — a  number  agreeing  with  the  latest  local  census. 
The  same  authority  states  that  the  city  contains  8  tombs 
of  imamzadehs,  318  mosques,  100  public  baths,  166  cara 
vanserais,  3922  shops,  28  guard-houses,  and  5  Christian 
(Armenian)  churches  ;  but  this  account  must  comprise  in 
some  of  its  items  more  buildings  than  are  actually  in  use. 
There  are  said  to  be  nearly  3000  Armenians  in  the  place. 

Tabriz  is  a  city  of  extensive  commerce,  a  great  emporium  for  the 
trade  of  Persia  on  the  west,  and  the  special  mart  between  Turkey, 
Russia,  and  Persia.  It  possesses  an  international  telegraph  station, 
and  the  line  passes  hence  to  Tiflis  and  Europe  on  one  side  and  to 
Teheran  on  the  other.  Subsidiary  lines  have  been  constructed  to 
near  Astara  on  the  Caspian  (136  miles  long)  and  to  Saujbulak  on 
the  Kurdish  frontier  (125  miles  long).  Eastwick  in  1860  estimated 
the  value  of  the  exports  to  Turkey  at  about  £600,000  and  to  Russia 
at  about  £400,000,  exclusive  of  smuggling.  The  chief  imports 
were  British,  and  some  Swiss — coloured  cotton  goods,  grey  calicoes, 
and  broadcloth, — with  miscellaneous  goods  from  Germany.  In 
1881  there  was  a  marked  improvement  in  the  trade  of  Tabriz, 
mainly  in  increased  imports  from  Constantinople.  In  1885  the 
imports  amounted  to  £721,730  and  the  exports  to  £306,687.  The 
principal  items  of  the  former  were  cottons  (from  England),  woollen 
cloth  (from  Austria  and  Germany),  sugar  (from  France),  and  tea 
(from  Holland) ;  of  the  latter  dried  fruits  (to  Russia)  and  silk  (to 
France,  Austria,  and  Switzerland).  There  are  lead  mines  near 
Tabriz,  and  cobalt  and  copper  are  obtainable  from  the  Sahand. 

There  is  perhaps  no  city  in  Persia  on  which  so  much  has  been 
recorded  by  native  and  foreign  writers  as  Tabriz.  Among  the 
former  Ibn  Batuta,  the  Arab,  and  Hamd  Ullah,  the  Persian,  are 
notable.  Of  the  latter  may  be  mentioned  Chardin,  Porter,  Ouseley, 
Tancoigne,  Morier,  Du  Pre,  Malcolm,  Lady  Sheil,  Eastwick,  Moun- 
sey,  Schindler,  and  Madame  Dieulafoy  (in  Tour  du  Monde,  1883). 
The  name  Tabriz  has  been  a  subject  of  much  comment  and  con 
jecture,  but  there  is  no  doubt  that  it  is  taken  from  the  ancient 
name  of  Tauris.  The  history  of  Tabriz  is  a  long  and  painful  record 
of  sieges  and  conflicts,  of  earthquakes  and  destruction  by  natural 
causes.  Of  late  years  it  has  recovered  to  some  extent  its  former  high 
position,  and  is  in  many  respects  a  worthy  rival  to  the  capital. 

TACITUS.  The  famous  Roman  historian  Tacitus,  who 
ranks  beyond  dispute  in  the  highest  place  among  men  of 
letters  of  all  ages,  lived  in  the  latter  half  of  the  first  and 
in  the  early  part  of  the  2d  century  of  our  era,  through 
the  reigns  of  the  emperors  Nero,  Galba,  Otho,  Vitellius, 
Vespasian,  Titus,  Domitian,  Nerva,  Trajan.  All  we  know 
of  his  personal  history  is  from  allusions  to  himself  in 
his  own  works,  and  from  eleven  letters  addressed  to  him 
by  his  very  intimate  friend  the  younger  Pliny.  The  exact 
year  of  his  birth  is  a  matter  of  inference,  but  it  may 
be  approximately  fixed  near  the  close  of  the  reign  of 
Claudius,  from  52  to  54  A.D.  Pliny  indeed  speaks  of 
Tacitus  and  himself  as  being  "much  of  an  age  "  l  (prope- 
modum  sequales),  though  himself  born  in  61  or  62,  but 
he  must  have  been  some  years  junior  to  his  friend,  who 
began,  he  tells  us,2  his  official  life  with  a  qusestorship 
under  Vespasian  in  78  or  79,  at  which  time  he  must  have 


1  Pliny,  Epp.,  vi.  20. 


2  Hist.,  i.  1. 


been  twenty-five  years  of  age  at  least.  Of  his  family  and 
birthplace  we  know  nothing  certain ;  we  can  infer  nothing 
from  his  name  Cornelius,  which  was  then  very  widely 
extended ;  but  the  fact  of  his  early  promotion  seems  to 
point  to  respectable  antecedents,  and  it  may  be  that  his 
father  was  one  Cornelius  Tacitus,  who  had  been  a  pro 
curator  in  one  of  the  divisions  of  Gaul,  to  whom  allusion 
is  made  by  the  elder  Pliny  in  his  Natural  History  (vii. 
76).  But  it  is  all  matter  of  pure  conjecture,  as  it  also  is 
whether  his  "  prsenomen  "  was  Publius  or  Caius.  He  has 
come  down  to  us  simply  as  Cornelius  Tacitus.  The  most 
interesting  facts  about  him  to  us  are  that  he  was  an 
eminent  pleader  at  the  Roman  bar,  that  he  was  an  eye 
witness  of  the  "  reign  of  terror "  during  the  last  three 
years  of  Domitian,  and  that  he  was  the  son-in-law  of  the 
great  and  good  Julius  Agricola,  the  humane  and  enlightened 
governor  of  Britain.  This  honourable  connexion,  which 
testifies  to  his  high  moral  character,  may  very  possibly 
have  accelerated  his  promotion,  which  he  says 3  was  begun 
by  Vespasian,  augmented  by  Titus,  and  still  further  ad 
vanced  by  Domitian,  under  whom  we  find  him  presiding 
as  prtetor  at  the  celebration  of  the  secular  games  in  88, 
and  a  member  of  one  of  the  old  priestly  colleges,  to  which 
good  family  was  an  almost  indispensable  passport.  Next 
year,  it  seems,  he  left  Rome,  and  was  absent  till  93  on 
some  provincial  business,  and  it  is  possible  that  in  these 
four  years  he  may  have  made  the  acquaintance  of  Germany 
and  its  peoples.  His  father-in-law  died  the  year  of  his 
return  to  Rome.  In  the  concluding  passage  of  his  Life  of 
Agricola  he  tells  us  plainly  that  he  witnessed  the  judicial 
murders  of  many  of  Rome's  best  citizens  from  93  to  96, 
and  that  being  himself  a  senator  he  felt  almost  a  guilty 
complicity  in  them.  "Our  hands,"  he  says,  "dragged 
Helvidius  to  prison ;  we  were  steeped  in  Senecio's  innocent 
blood."  4  With  the  emperor  Nerva's  accession  his  life  be 
came  bright  and  prosperous,  and  so  it  continued  through 
the  reign  of  Nerva's  successor,  Trajan,  he  himself,  in  the 
opening  passage  of  his  Agricola,  describing  this  as  a 
"  singularly  blessed  time  "  (beatissimum  seculum) ;  but  the 
hideous  reign  of  terror  had  stamped  itself  ineffaceably 
on  his  soul,  and  when  he  sat  down  to  write  his  History 
he  could  see  little  but  the  darkest  side  of  imperialism.  To 
his  friend  the  younger  Pliny  we  are  indebted  for  all  we 
know  (and  this  is  but  trifling)  about  his  later  life.  He 
was  advanced  to  the  consulship  in  97,  in  succession  to  a 
highly  distinguished  man,  Virginius  Rufus,  on  whom  he 
delivered  in  the  senate  a  funeral  eulogy.  "The  good 
fortune  of  Virginius,"  says  Pliny,5  "was  crowned  by 
having  the  most  eloquent  of  panegyrists."  In  99  he  was 
associated  with  Pliny  in  the  prosecution  of  a  great  political 
offender,  Marius  Priscus,  under  whom  the  provincials  of 
Africa  had  suffered  grievous  wrongs.  The  prosecution  was 
successful,  and  we  have  Pliny's  testimony 6  that  Tacitus 
spoke  with  his  characteristic  dignity.  Both  received  a 
special  vote  of  thanks  from  the  senate  for  their  conduct  of 
the  case.  Of  his  remaining  years  we  know  nothing,  and 
we  may  presume  that  he  devoted  them  exclusively  to 
literary  work.  It  would  seem  that  he  lived  to  the  close  of 
Trajan's  reign,  as  he  seems7  to  hint  at  that  emperor's  ex 
tension  of  the  empire  by  his  successful  Eastern  campaigns 
from  115  to  117.  Whether  he  outlived  Trajan  is  matter 
of  conjecture.  It  is  worth  noticing  that  the  emperor 
Tacitus  in  the  3d  century  claimed  descent  from  him,  and 
directed  that  ten  copies  of  his  works  should  be  made 
every  year  and  deposited  in  the  public  libraries.  He  also 
had  a  tomb  built  to  his  memory,  which  was  destroyed  by 
order  of  Pope  Pius  V.  in  the  latter  part  of  the  16th  cen 
tury.  Tacitus,  as  we  gather  from  one  of  Pliny's  letters,8 


3  Hist.,  i.  1. 
6  Epp.,  ii.  11. 


4  Agricola,  45. 

7  Ann.,  ii.  61;  iv.  4 


5  Epp.,  ii.  1. 
8  Epp. ,  ix.  23. 
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had  a  great  reputation  during  his  lifetime.  On  one 
occasion  a  Roman  knight,  who  sat  by  his  side  in  the  circus 
at  the  celebration  of  some  games,  asked  him,  "  Are  you 
from  Italy  or  from  the  provinces?"  His  answer  was, 
"  You  know  me  from  your  reading."  To  which  the  knight 
replied,  "  Are  you  then  Tacitus  or  Pliny  ? " 

Pliny,  as  we  see  clearly  from  several  passages  in  his 
letters,  had  the  highest  opinion  of  his  friend's  ability  and 
worth.  He  consults  him  about  a  school  which  he  thinks 
of  establishing  at  Comum  (Como),  his  birthplace,  and  asks 
him  to  look  out  for  suitable  teachers  and  professors.  And 
he  pays  l  him  the  high  compliment,  "  I  know  that  your 
Histories  will  be  immortal,  and  this  makes  me  the  more 
anxious  that  my  name  should  appear  in  them." 

The  following  is  a  list  of  Tacitus's  remaining  works, 
arranged  in  their  probable  chronological  order,  which  may 
be  approximately  inferred  from  internal  evidence: — (1) 
tlie  Dialogue  on  Orators,  about  76  or  77 ;  (2)  the  Life 
of  Agrkola,  97  or  98  ;  (3)  the  Germany,  98,  published 
probably  in  99  ;  (4)  the  Histories  (Historic),  completed 
probably  by  115  or  116,  the  last  years  of  Trajan's  reign 
(he  must  have  been  at  work  on  them  for  many  years) ; 
(5)  the  Annals,  his  latest  work  probably,  written  in  part 
perhaps  along  with  the  Histories,  and  completed  subse 
quently  to  Trajan's  reign,  which  he  may  very  well  have 
outlived. 

The  Dialogue  on  Orators  discusses,  in  the  form  of  a  conversation 
which  Tacitus  professes  to  have  heard  (as  a  young  man)  between 
some  eminent  men  at  the  Roman  bar,  the  causes  of  the  decay  of 
eloquence  under  the  empire.  There  are  some  interesting  remarks 
in  it  on  the  change  for  the  worse  that  had  taken  place  in  the 
education  of  Roman  lads. 

The  Life  of  Agricola,  short  as  it  is,  has  always  been  considered 
an  admirable  specimen  of  biography.  The  great  man  with  all  his 
grace  and  dignity  is  brought  vividly  before  us,  and  the  sketch  we 
have  of  the  history  of  our  island  under  the  Romans  gives  a  special 
interest  to  this  little  work. 

The  Germany,  the  full  title  of  which  is  "Concerning  the 
geography,  the  manners  and  customs,  and  the  tribes  of  Germany," 
describes  with  many  suggestive  hints  the  general  character  of  the 
German  peoples,  and  dwells  particularly  on  their  fierce  and  inde 
pendent  spirit,  which  the  author  evidently  felt  to  be  a  standing 
menace  to  the  empire.  The  geography  is  its  weak  point ;  this  was 
no  doubt  gathered  from  vague  hearsay. 

The  Histories,  as  originally  composed  in  twelve  books,  brought 
the  history  of  the  empire  from  Galba  in  69  down  to  the  close  of 
Domitian's  reign  in  97.  The  first  four  books,  and  a  small  fragment 
of  the  fifth,  giving  us  a  very  minute  account  of  the  eventful  year 
of  revolution,  69,  and  the  brief  reigns  of  Galba,  Otho,  and  Vitellius, 
are  all  that  remain  to  us.  In  the  fragment  of  the  fifth  book  we 
have  a  curious  and  interesting  account  of  the  Jewish  nation,  of 
their  character,  customs,  and  religion,  from  a  cultivated  Roman's 
point  of  view,  which  we  see  at  once  was  a  strongly  prejudiced  one. 

The  Annals — a  title  for  which  there  is  no  ancient  authority,  and 
which  there  is  no  reason  for  supposing  Tacitus  gave  distinctively 
to  the  work — record  the  history  of  the  emperors  of  the  Julian  line 
from  Tiberius  to  Nero,  comprising  thus  a  period  from  14  A.D.  to 
68.  Of  these,  nine  books  have  come  down  to  us  entire  ;  of  books 
v. ,  xi. ,  and  xvi.  we  have  but  fragments,  and  the  whole  of  the  reign 
of  Caius  (Caligula),  the  first  six  years  of  Claudius,  and  the  last  three 
years  of  Nero  are  wanting.  Out  of  a  period  of  fifty-four  years  we 
thus  have  the  history  of  forty  years. 

An  attempt  has  been  made  recently  to  prove  that  the  Annals 
are  a  forgery  by  Poggio  Bracciolini,  an  Italian  scholar  of  the  15th 
century,  but  their  genuineness  is  confirmed  by  their  agreement2 
in  various  minute  details  with  coins  and  inscriptions  discovered 
since  that  period.  Another  important  fact  has  been  brought  to 
light.  Ruodolphus,  a  monk  of  a  monastery  at  Fulda  in  Hesse- 
Cassel,  writing  in  the  9th  century,  says  that  Cornelius  Tacitus 
speaks  of  the  river  known  to  moderns  as  the  Weser  as  the  Visurgis. 
In  the  Annals  as  they  have  come  down  to  us  we  find  the  Visurgis 
mentioned  five  times  in  the  first  two  books,  whence  we  may  con 
clude  that  a  manuscript  of  them  was  in  existence  in  the  9th 
century.  Add  to  this  the  testimony  of  Jerome  that  Tacitus  wrote 
in  thirty  books  the  lives  of  the  Csesars,  and  the  evidence  of  style, 
and  there  cannot  be  much  doubt  that  in  the  Annals  we  have  a 
genuine  work  of  Tacitus. 


1  Epp.,  vii.  33. 

2  See  Introduction  to  vol.  i.  of  Furneaux's  edition  of  the  Annals 
of  Tacitus,  Clarendon  Press  Series,  1884 


Much  of  the  history  of  the  period  described  by  him,  especially 
of  the  earlier  Caesars,  must  have  been  obscure  and  locked  up  with 
the  emperor's  private  papers  and  memoranda.  As  we  should  ex 
pect,  there  was  a  vast  amount  of  floating  gossip,  which  an  historian 
would  have  to  sift  and  utilize  as  best  he  might.  Tacitus,  as  a 
man  of  good  social  position,  no  doubt  had  access  to  the  best 
information,  and  must  have  talked  matters  over  with  the  most 
eminent  men  of  the  day.  There  were  several  writers  and  chron 
iclers,  whom  he  occasionally  cites  but  not  very  often ;  there  were 
memoirs  of  distinguished  persons, — those,  for  example  of  the 
younger  Agrippina,  of  Thrasea,  and  Helvidius.  There  were  several 
collections  of  letters,  like  ,those  of  the  younger  Pliny ;  a  number, 
too,  of  funeral  orations;  and  the  "acta  senatus"  and  the  "acta 
populi"  or  "  acta  diurna,"  the  first  a  record  of  proceedings  in  the 
senate,  the  latter  a  kind  of  gazette  or  journal.  Thus  there  were 
the  materials  for  history  in  considerable  abundance,  and  Tacitus 
was  certainly  a  man  who  knew  how  to  turn  them  to  good  account. 
He  has  given  us  a  striking,  and  on  the  whole  doubtless  a  true, 
picture  of  the  empire  in  the  1st  century.  He  wrote,  it  may  be 
admitted,  with  a  political  bias  and  a  decided  turn  for  satire,  but 
he  assuredly  wrote  with  a  high  aim,  and  we  may  accept  his  own 
account  of  it:  "I  regard3  it  as  history's  highest  function  to 
rescue  merit  from  oblivion,  and  to  hold  up  as  a  terror  to  base 
words  and  actions  the  reprobation  of  posterity. "  Amid  great  evils 
he  recognized  the  existence  of  truly  noble  virtues  even  in  his  own 
degenerate  age.  Still  for  the  most  part  he  writes  as  a  man  who 
felt  deeply  that  the  world  was  altogether  "out  of  joint"  ;  the 
empire  was  in  itself  in  his  view  a  huge  blunder,  and  answerable 
more  or  less  directly  for  all  the  diseases  of  society,  for  all  the 
demoralization  and  corruption  of  the  great  world  of  Rome,  though 
as  to  the  provinces  he  admits  that  they  were  better  off  in  many 
ways  under  the  emperors  than  they  had  been  in  the  last  days  of 
the  republic.  But  his  political  sympathies  were  certainly  with 
the  old  aristocratic  and  senatorian  regime,  with  the  Rome  of  the 
Scipios  and  the  Fabii ;  for  him  the  greatness  of  his  country  lay  in 
the  past,  and,  though  he  felt  her  to  be  still  great,  her  glory  was, 
he  thought,  decidedly  on  the  wane.  He  was,  jn  fact,  a  political 
idealist,  and  could  hardly  help  speaking  disparagingly  of  his  own 
day.  In  his  Germany  he  dwells  on  the  contrast  between  barbarian 
freedom  and  simplicity  on  the  one  hand  and  the  servility  and 
degeneracy  of  Roman  life  on  the  other.  Yet  he  had  a  strong  and 
sincere  patriotism,  which  invariably  made  him  minimize  a  Roman 
defeat  and  the  number  of  Roman  slain.  There  seems  to  have  been 
a  strange  tinge,  too,  of  superstition  about  him,  and  he  could  not 
divest  himself  of  some  belief 4  in  astrology  and  revelations  of  the 
future  through  omens  and  portents,  though  he  held  these  were 
often  misunderstood  and  misinterpreted  by  charlatans  and  im 
postors.  On  the  whole  he  appears  to  have  inclined  to  the  philo 
sophical  theory  of  "necessitarianism,"  that  every  man's  future  is 
fixed  from  his  birth  ;  but  we  must  not  fasten  on  him  any  particular 
theory  of  the  world  or  of  the  universe.  Sometimes  he  speaks  as  a  be 
liever  in  a  divine  overruling  Providence,  and  we  may  say  confidently 
that  with  the  Epicurean  doctrine  he  had  no  sort  of  sympathy. 

His  style,  whatever  judgment  may  be  passed  on  it,  is  certainly 
that  of  a  man  of  genius,  and  cannot  fail  to  make  a  deep  impression 
on  the  studious  reader.  Tacitean  brevity  has  become  proverbial, 
and  with  this  are  closely  allied  an  occasional  obscurity  and  a  rhetor 
ical  affectation  which  his  wannest  admirers  must  admit.  He  has 
been  compared  to  Carlyle,  and  there  are  certainly  resemblances 
between  the  two  both  in  style  and  tone  of  thought.  Both  affect 
singularity  of  expression  ;  both  incline  to  an  unhopeful  and  cynical 
view  of  the  world.  Tacitus  was  probably  never  a  popular  author ; 
to  be  understood  and  appreciated  he  must  be  read  again  and  again, 
or  the  point  of  some  of  his  acutest  remarks  will  be  quite  missed. 
He  has  been  several  times  translated,  but  it  has  always  been  felt 
that  he  presents  very  great,  if  not  insuperable,  difficulties  to  the 
translator. 

Murphy's  translation  (a  paraphrase  we  should  call  It)  is  perhaps  one  of  the 
best  known  ;  it  was  published  early  in  the  present  century.  On  this  was  based 
the  so-called  Oxford  translation,  published  by  Bonn  in  &  revised  edition.  The 
latest  translation  is  that  by  Messrs  Church  and  Brodribb.  There  is  on  the  whole 


Press,  1884. 


(W.  J.  B.) 


TACITUS,  M.  CLAUDIUS,  Roman  emperor  from  Sep 
tember  25,  275,  to  April  276,  was  a  native  of  Interamna 
(Terni)  in  Umbria,  and  was  born  about  the  year  200.  In 
the  course  of  his  long  life  he  discharged  the  duties  of 
various  civil  offices,  including  that  of  consul  in  273,  with 
universal  respect.  Six  months  after  the  assassination  of 
Aurelian  he  was  chosen  by  the  senate  to  succeed  him,  and 
the  choice  was  cordially  ratified  by  the  army.  During  his 
brief  reign  he  set  on  foot  some  domestic  reforms,  and 


3  Ann.,  iii.  65. 
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sought  to  revive  the  authority  of  the  senate,  but,  after 
a  victory  over  the  Alani  near  the  Palus  Meeotis,  he 
succumbed  to  the  hardships  and  fatigues  of  his  new 
duties  at  Tyana  in  Cappadocia.  Tacitus,  besides  being 
a  man  of  immense  wealth  (which  he  bequeathed  to  the 
state),  had  considerable  literary  culture,  and  was  proud  to 
claim  descent  from  the  historian,  whose  works  he  caused 
to  be  transcribed  at  the  public  expense  and  placed  in  the 
public  libraries. 

TACTICS.     See  WAR. 

TADMOR.     See  PALMYRA. 

TAFILELT,  a  large  oasis  in  Morocco  (see  vol.  xvi.  p. 
832).  The  principal  place  is  Abuam. 

TAGANROG,  a  seaport  of  southern  Russia,  on  the 
northern  shore  of  the  Sea  of  Azoff,  in  the  government  of 
Ekaterinoslaff,  and  nearly  200  miles  south-east  of  its  chief 
town.  It  is  built,  principally  of  wood,  on  a  low  cape,  and, 
with  its  extensive  store-houses,  exchange,  and  wholesale 
shops,  has  the  aspect  of  an  important  commercial  city.  It 
is  well  provided  with  educational  institutions  for  children, 
and  has  a  library  and  a  theatre.  The  imperial  palace,  where 
Alexander  I.  died  in  1825,  and  the  Greek  monastery 
(under  the  patriarch  of  Jerusalem)  are  worthy  of  notice. 
The  advantageous  situation  of  Taganrog  was  well  known  as 
early  as  the  13th  century,  when  Pisan  merchants  founded 
there  a  colony,  Portus  Pisanus,  which,  however,  was  des 
tined  soon  to  disappear  during  the  great  migrations  of  the 
Mongols  and  Turks.  An  attempt  to  obtain  possession  of 
the  promontory  was  made  by  Peter  I.,  but  it  was  not 
definitely  annexed  by  the  Russians  until  seventy  years 
afterwards  (1769).  Its  commercial  importance  dates  from 
the  second  half  of  the  present  century  ;  in  1870  its  popu 
lation  had  risen  to  38,000,  and  after  it  had  been  brought 
into  railway  connexion  with  Kharkoff  and  Voronezh,  and 
thus  with  the  fertile  provinces  of  south  and  south-east 
Russia,  the  increase  was  still  more  rapid,  the  number 
reaching  03,025  in  1882, — Greeks,  Jews,  Armenians,  and 
West-Europeans  being  important  elements.  Notwith 
standing  the  disadvantages  of  its  open  roadstead,  the 
foreign  trade  of  Taganrog  rapidly  expanded,  the  annual 
value  of  the  exports  having  recently  reached  £2,500,000. 
The  chief  article  of  export  being  corn,  the  trade  of  the 
city,  depending  on  the  crops  in  south  Russia,  is  subject  to 
great  fluctuations.  Linseed  and  other  oil-bearing  grains 
-are  also  important  articles  of  commerce,  as  well  as  tallow 
and  butter.  The  imports,  which  consist  chiefly  of  fruits 
(dried  and  fresh),  wine,  oil,  and  coffee,  are  much  smaller 
than  the  exports;  and  of  the  989  ships  (499,500  tons) 
that  entered  the  port  in  1885  no  fewer  than  775  (446,500 
tons)  were  in  ballast.  The  coasting  trade,  chiefly  with 
Rostoff,  was  represented  in  the  same  year  by  1321  vessels 
{224,000  tons)  entering  and  1343  vessels  clearing. 

The  roadstead  of  Taganrog  is  very  shallow,  and  exposed  to  winds 
which  cause  great  variations  in  the  height  of  the  water  ;  it  is,  more 
over,  rapidly  silting  up.  At  the  quay  the  depth  of  water  is  only  8 
to  9  feet,  and  large  ships  have  to  lie  5  to  13  miles  from  the  town. 

Taganrog,  with  the  surrounding  territory  of  137, 000  acres,  having 
a  population  of  nearly  30,000,  living  in  a  dozen  villages,  constitutes 
a  separate  township,  and,  though  reckoned  to  the  RostofF  district 
of  Ekaterinoslaff,  has  a  separate  governor  and  administration. 

TAGLIACOZZI,  GASPARO  (1546-1599),  a  surgeon  of 
wide  repute,  was  born  at  Bologna  in  1546,  and  studied  at 
that  university  under  Cardan,  taking  his  degree  in  philo 
sophy  and  medicine  at  the  age  of  twenty-four.  He  was 
appointed  professor  of  surgery  and  afterwards  of  anatomy, 
and  achieved  notoriety  at  least,  and  the  fame  of  a  wonder 
worker.  He  died  at  Bologna  on  November  7,  1599. 

His  principal  work  is  entitled  DC  Curtorum  Chirurgia  per 
Insilioncm  Libri  Duo  (Venice,  1597,  fol. );  it  was  reprinted  in  the 
following  year  under  the  title  of  Chirurgia  Nova  de  Narium, 
Aurium,  Labiorumque  Defectu  per  Insitionem  Cutis  ex  Humcro, 
artc  haclcnus  omnibus  ignota,  sarcie)ido  (Frankfort,  1598,  8vo). 


The  latter  title  sufficiently  indicates  the  art  which  he  professed  of 
repairing  nose,  ears,  and  lips  by  a  species  of  ingrafting  of  skin  from 
the  arm,  that  member  being  kept  in  apposition  with  the  part  to  be 
repaired  until  such  time  as  the  semi-detached  graft  had  formed  its 
new  vascular  connexions.  His  Latinized  name  of  Taliacotius  is 
well  known  to  the  readers  of  Butler  (Hudilras,  i.  1),  whose  hum 
orous  representation  of  the  nature  of  the  Taliacotian  art  is,  how 
ever,  in  some  important  particulars  inaccurate. 

TAGLIONI,  MARIE  (1809-1884),  a  ballet  dancer,  was 
the  daughter  of  Filippo  Taglioni,  an  Italian  master  of  the 
ballet,  and  was  born  at  Stockholm  23d  April  1809.  She 
was  trained  by  her  father,  who  in  his  discipline  is  said  to 
have  been  pitilessly  severe.  It  was  to  his  care  and  her 
own  special  talent  for  dancing  that  she  owed  her  success, 
for  she  possessed  no  remarkable  personal  attractions.  Her 
first  appearance  was  at  Vienna,  10th  June  1822,  in  a 
ballet  of  which  her  father  was  the  author,  La  Reception 
d'une  jeune  nymphe  a  la  cour  de  Terpsichore.  Her  success 
was  immediate,  and  was  repeated  in  the  chief  towns  of 
Germany.  On  23d  July  1827  she  made  her  debut  at  the 
Opera  House,  Paris,  in  the  Ballet  de  Sictlien,  and  aroused 
a  furore  of  enthusiasm.  Her  style  was  entirely  new,  and 
may  be  termed  ideal  as  opposed  to  the  realistic  and  volup 
tuous  ballet  previously  in  vogue.  Among  her  more  remark 
able  performances  were  the  dancing  of  the  Tyrolienne  in 
Guillaume  Tell  and  of  the  jms  de  fascination  in  Meyerbeer's 
Robert  le  Diable.  At  this  period  the  ballet  was  a  much 
more  important  feature  in  opera  than  it  is  now,  and  in 
fact  with  her  retirement  in  1845  the  era  of  grand  ballets 
may  be  said  to  have  closed.  In  1832  she  married  Comte 
Gilbert  de  Voisins,  by  whom  she  had  two  children.  Losing 
her  savings  in  speculation,  she  afterwards  supported  her 
self  in  London  as  a  teacher  of  deportment,  especially  in 
connexion  with  the  ceremony  of  presentation  at  court. 
During  the  last  two  years  of  her  life  she  stayed  with  her 
son  at  Marseilles,  where  she  died  in  April  1884.  Taglioni 
is  frequently  mentioned  in  the  novels  of  Balzac ;  and 
Thackeray,  in  The  Neivcomes,  says  that  the  young  men  of 
that  epoch  "  will  never  see  anything  so  graceful  as  Taglioni 
in  La  Sylphide." 

TAGUS  (Span.  Tajo,  Portug.  Tejo),  the  longest  river  of 
the  Iberian  Peninsula.  Its  length  is  566  miles,  of  which 
192  are  on  or  within  the  frontier  of  Portugal,  and  the  area 
of  its  basin,  according  to  Strelbitsky,  is  31,864  square 
miles.  The  basin  is  comparatively  narrow,  and  the  Tagus, 
like  the  other  rivers  of  the  Iberian  tableland,  generally 
flows  in  a  rather  confined  valley,  often  at  the  bottom  of 
a  rocky  gorge  at  a  considerable  depth  below  the  general 
level  of  the  adjacent  country.  The  source  of  the  river 
is  at  the  height  of  5225  feet  above  sea-level,  on  the 
western  slope  of  the  Muela  de  San  Juan,  in  the  south-west 
of  the  province  of  Teruel.  Thence  it  flows  at  first  north 
westwards,  but,  after  receiving  the  Rio  Gallo  on  the  right, 
it  flows  west,  and  then  south-west  or  west-south-west, 
which  is  its  general  direction  for  the  rest  of  its  course. 
The  rocky  gorges  which  occur  in  its  course  (the  principal 
being  where  the  river  is  overhung  on  the  right  bank  by 
the  ancient  city  of  Toledo,  and  again  at  the  Puente  del 
Arzobispo,  near  the  frontier  of  Estremadura)  all  belong 
to  the  Spanish  section  of  the  river,  and  in  this  section 
the  stream  is  frequently  encumbered  by  sandy  shallows  or 
broken  by  rocky  rapids,  and  is  not  navigable  except  for 
short  distances.  The  Portuguese  section  has  a  quieter 
current,  and  Villavelha,  the  highest  point  to  which  boats 
can  ascend,  lies  within  the  Portuguese  frontier.  Regular 
river-navigation  begins  only  at  Abrantes,  a  few  miles  below 
which  the  Tagus  is  greatly  widened  by  receiving  on  its  right 
bank  the  impetuous  Zezere  from  the  Serra  da  Estrelha. 
Passing  Santarem,  the  highest  point  to  which  the  tide 
ascends,  and  the  limit  of  navigation  for  large  sailing  vessels 
and  steamers,  the  river  divides  below  Salvaterra  into  two 
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arms,  called  the  Tejo  ISTovo  (the  only  one  practicable  for 
ships)  and  the  Mar  de  Pedro,  and  these  arms  enclose  a 
deltaic  formation,  a  low  tract  of  marshy  alluvium  known 
as  the  Lezirias,  traversed  by  several  natural  canals  or  minor 
branches  of  the  river.  Both  these  arms  enter  the  upper 
end  of  the  fine  Bay  of  Lisbon  (11J  miles  long  by  about  7 
broad),  and  the  Tagus  leaves  this  bay  in  the  form  of  a 
channel  4|  miles  long  by  2  wide  (see  vol.  xiv.  p.  692), 
communicating  with  the  ocean,  but  haviug  unfortunately 
a  bar  at  its  mouth.  On  the  north  side  of  this  channel 
stands  the  city  of  Lisbon.  Only  slight  traces  are  still  to 
be  found  of  the  gold  for  which  the  sands  of  the  Tagus 
were  anciently  celebrated. 

The  narrower  part  of  the  Tagus  basin  lying  to  the 
south,  the  tributaries  on  the  left  bank  are  almost  all  mere 
brooks,  most  of  which  dry  up  in  summer.  The  principal 
exception  is  the  Rio  Zatas  or  Sorraya,  which,  rising  in 
the  Serra  d'Ossa,  flows  westwards  across  the  plateau  of 
Alenitejo,  and  joins  the  Mar  de  Pedro.  The  principal 
tributaries  on  the  right  bank,  besides  the  Zezere,  are  the 
Jarama,  descending  from  the  tableland  of  New  Castile  a 
little  below  Aranjuez,  the  Alberche  and  the  Tietar,  which 
collect  their  head  waters  from  opposite  sides  of  the  Sierra 
de  Gredos,  and  the  Alagon,  from  the  rough  and  broken 
country  between  the  Sierras  de  Gredos  and  Gata. 
See  vol.  TAHITI  ARCHIPELAGO.  The  eastern  Polynesian 
island-group  generally  known  as  the  Society  Islands  (Isles 
de  la  Sodete,  or  Tuiti)  lies  between  16°  and  18°  S.  lat. 
and  148°  and  155°  W.  long.,  and  stretches  for  nearly  200 
miles  in  a  north-west  and  south-east  direction;  the  total 
area  does  not  exceed  650  square  miles,  of  which  600  fall  to 
Tahiti  alone.  To  the  east  and  north-east  a  channel  of  only 
140  miles  in  breadth,  but  over  2000  fathoms  in  depth, 
separates  this  group  from  the  great  chain  of  the  Low  Islands, 
beyond  which  the  ocean  extends  unbroken  to  America.  To 
the  west  as  far  as  Fiji  —  the  main  islands  of  which  group  lie 
between  the  same  degrees  of  latitude  as  those  of  Tahiti  — 
there  are  1  500  miles  of  open  water.  About  300  miles  south 
west  lies  Cook's  Archipelago,  and  at  the  same  distance  south 
are  the  Austral  Islands.  To  the  north,  excepting  a  few 
coral  banks,  there  is  open  sea  to  Hawaii,  a  distance  of 
2600  miles. 

Tahiti  occupies  a  central  position  in  the  Pacific.  Sydney 
lies  about  3400  miles  to  the  west  and  San  Francisco  about 
as  far  to  the  north-north-east.  Honolulu,  Noumea,  and 
Auckland  are  each  somewhere  about  2400  miles  away  ; 
Panama  is  at  a  distance  of  4600  miles. 

The  archipelago  consists  of  eleven  islands,  which  are 
divided  into  two  clusters  —  the  Leeward  and  the  Wind 
ward  Islands  —  by  a  clear  channel  of  60  miles  in  breadth. 
The  Leeward  Islands,  to  which  alone  the  name  of  Society 
Islands  was  given  by  Cook,  are  Tubai  or  Motu-iti,  a  small 
uninhabited  lagoon  island,  the  most  northern  of  the  whole 
archipelago;  Maupiti  or  Mau-rua  —  "Double  Mountain," 
the  most  western  ;  Bora-bora  (Bola-Bola  of  the  older 
navigators),  or  Faarui  ;  Tahaa  ;  Raiatea  or  Ulietea  (Boen 
shea's  Priucessa),  the  largest  island  of  this  cluster,  and 
Huahiue,  which  approach  each  other  very  closely,  and  are 
encircled  by  one  reef.  To  the  Windward  Islands,  the 
Georgian  Islands  of  the  early  missionaries,  belong  Maiaiti 
or  Tapamanu  (Wallis's  ^Sir  Charles  Saunders  Island  and 
Boenshea's  Pelada)  ;  Morea  or  Eimeo  (Wallis's  Duke  of 
York  Island  and  Boenshea's  San  Domingo);  Tahiti—  Cook's 
Otaheiti  (probably  Quiros's  Sagittaria  ;  Wallis's  King 
George's  Island,  Bougainville's  Nouvelle  Cythere,  and 
Boenshea's  Isla  d'Amat),  the  most  southern  and  by  far 
the  largest  of  all  the  islands  ;  Tetuara  or  Tetiaroa  —  "  The 
Distant  Sea"  (1  Quiros's  Fugitiva;  Bougainville's  Umaitia 
and  Boeushea's  Tres  Hermanos)  ;  and  Matia  or  Maitea 
(I  Quiros's  La  Dezana,  Wallis's  Osnaburg  Island,  Bougain 


ville's  Boudoir  and  Pic  de  la  Boudeuse,  and  Boenshea's 
San  Cristoval),  which  is  by  a  degree  the  most  eastern  of  the 
archipelago.  Bellinghausen,  Scilly,  and  Lord  Howe  (Mopia) 
are  three  insignificant  clusters  of  coral  islets  to  the  north 
west  and  west,  and,  like  Tubai  and  Tetuara,  are  atolls. 
The  length  of  the  Tetuara  reef  ring  is  about  six  miles ;  it 
bears  ten  palm-covered  islets,  of  which  several  are  in 
habited,  and  has  one  narrow  boat-passage  leading  into  the 
lagoon.  With  the  exception  just  named,  the  islands,  which 
agree  very  closely  in  geological  structure,  are  mountainous, 
and  present  perhaps  the  most  wonderful  example  of 
volcanic  rocks  to  be  found  on  the  globe.  They  are  formed 
of  trachyte,  dolerite,  and  basalt.  There  are  raised  coral 
beds  high  up  the  mountains,  and  lava  occurs  in  a  variety 
of  forms,  even  in  solid  flows ;  but  all  active  volcanic 
agency  has  so  long  ceased  that  the  craters  have  been 
almost  entirely  obliterated  by  denudation.  Hot  springs 
are  unknown,  and  earthquakes  are  slight  and  rare. 
Nevertheless,  under  some  of  these  flows  remains  of  plants 
and  insects  of  species  now  living  in  the  islands  have  been 
found, — a  proof  that  the  formation  as  well  as  the  denuda 
tion  of  the  country  is,  geologically  speaking,  recent.  In 
profile  the  islands  are  rugged.  A  high  mountain,  usually 
with  very  steep  peaks,  forms  the  centre,  if  not  the  whole 
island  ;  on  all  sides  steep  ridges  descend  to  the  sea,  or, 
as  is  oftener  the  case,  to  a  considerable  belt  of  flat  land. 
These  mountains,  excepting  some  stony  crags  and  cliffs, 
are  clothed  with  dense  forest,  the  soil  being  exceptionally 
fertile.  All  voyagers  agree  that  for  varied  beauty  of  form 
and  colour  the  Society  Islands  are  unsurpassed  in  the 
Pacific.  Innumerable  rills,  fed  by  the  fleeting  clouds 
which  circle  round  the  high  lands,  gather  in  lovely  streams, 
and,  after  heavy  rains,  torrents  precipitate  themselves  in 
grand  cascades  from  the  mountain  cliffs — a  feature  so 
striking  as  to  have  attracted  the  attention  of  all  voyagers, 
from  Wallis  downwards.  Round  most  of  the  islands  there 
is  a  luxuriant  coral  growth  ;  but,  as  the  reefs  lie  at  no 
great  distance,  and  follow  the  line  of  the  coast,  the  inter- 
island  channels  are  safer  than  those  of  the  neighbouring 
Tuamotus,  which  exhibit  the  atoll  formation  in  perhaps 
its  fullest  development,  and  in  consequence  have  been 
justly  called  the  "Low"  or  "Dangerous  Archipelago." 
Maitea,  which  rises  from  the  sea  as  an  exceedingly  abrupt 
cone,  and  Tapamanu  appear  to  be  the  only  islands  which 
have  not  their  fringing  and  more  or  less  completely 
encircling  barrier-reefs.1  The  coasts  are  fairly  indented, 
and,  protected  by  these  reefs,  which  often  support  a  chain 
of  green  islets,  afford  many  good  harbours  and  safe 
anchorages.  In  this  respect  the  Society  Islands  have 
the  advantage  of  most  of  the  Polynesian  groups. 

The  island  of  Tahiti,  in  shape  not  unlike  the  figure  8,  has 
a  total  length  of  35  miles,  a  coast-line  of  120,  and  a  super 
ficial  area  of  600  square  miles.  It  is  divided  into  two 
distinct  portions  by  a  short  isthmus  (Isthmus  de  Taravao) 
less  than  a  mile  in  width,  and  nowhere  more  than  50  feet 
above  sea-level.  The  southern,  the  peninsula  of  Tairabu, 
or  Tahiti-iti  (Little  Tahiti),  alone  as  large  as  Raiatea 
(after  Tahiti  the  most  important  island  of  the  group), 
measures  12  miles  in  length  by  6  miles  in  breadth ;  while 
the  northern,  the  circular  main  island  of  Porionuu,  or 
Tahiti-uni  (Great  Tahiti),  has  a  length  of  23  miles  and  a 
width  of  20.  The  whole  island  is  mountainous.  A  little 
to  the  north-west  of  the  centre  of  Great  Tahiti  the  Society 
Islands  attain  their  greatest  altitude.  There  the  double- 
peaked  Orohena  rises  to  7340  feet,  and  Aorai,  its  rival, 
is  only  a  few  hundred  feet  lower.  Little  Tahiti  cannot 
boast  of  such  mountains,  but  its  tower-like  peaks  are  very 
striking.  The  flat  land  of  the  Tahitian  coast,  extending 
to  a  width  of  several  miles — with  its  chain  of  villages,  its 


1  Darwin,  Structure  of  Coral  Reef  s,  London,  1842. 
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fertile  gardens,  and  its  belt  of  palms,  sometimes  intersected 
by  stream-fed  valleys  which  open  on  the  sea-shore — forms 
a  most  pleasing  foreground  to  the  grand  amphitheatre-like 
mountain  ranges.  A  good  road  surrounds  the  entire 
island,  which  is  divided  into  eighteen  districts,  each  under 
a  chief  and  a  municipal  council  of  which  he  is  president. 
A  railroad  is  in  contemplation.  By  the  last  census  the 
population  of  the  entire  island  was  9194,  one-eighth  being 
French  and  foreigners.  The  majority  of  the  natives  pro 
fess  the  Protestant  religion.1 

The  extreme  north  of  the  island  is  formed  by  Point  Venus,  to 
the  east  of  which  lies  the  Bay  of  Matavai,  and  some  miles  still 
farther  east  Papeete,  the  European  town  and  the  seat  of  govern 
ment.  The  beautiful  harbour,  of  fair  size  and  depth,  is  entered  by 
two  passages  in  the  reef,  Papeete  to  the  north,  7  fathoms  in  depth, 
and  Taunoa  to  the  east,  the  wider  and  more  convenient,  though 
shallower.  The  town,  in  1881,  had  a  population  of  3224,  half  of 
whom  were  French  or  French  half-castes,  but  at  least  a  dozen 
different  nations  were  represented  by  the  800  whites.  The  little 
city  is  decidedly  French  in  character.  "  Papeete  is  the  emporium 
of  trade  for  the  products  of  the  South  Sea  Islands  east  of  160°  E. 
long.  Small  schooners  of  from  20  to  50  tons  burden  bring  the 
produce  of  the  various  groups  to  Tahiti,  whence  they  are  shipped 
direct  for  Europe,  either  by  Cape  Horn  or  the  Cape  of  Good  Hope, 
according  to  the  season  of  the  year.  These  schooners,  of  which 
about  twenty  fly  the  Tahitian  flag,  take  back  portions  of  the 
cargoes  of  vessels  arriving  from  Europe  for  sale  or  barter  amongst 
the  islands.  The  chief  exports  are  cocoa-nuts,  mother-of-pearl, 
cotton,  and  some  sugar,  mainly  to  England  and  Germany,  very 
little  to  France;  and  oranges,  trepang  (for  China),  and  edible 
fungus  to  California."2  Many  whalers  formerly  visited  Papeete 
harbour,  but  for  some  years  there  has  been  a  steady  diminution 
in  their  number.  In  1845  forty-eight  called  there,  in  1860  five, 
and  none  in  1874.  Commerce  has  also  in  other  respects  decreased. 
Three  sugar-mills  with  distilleries  attached,  two  cotton  manu 
factories,  and  a  manufactory  of  cocoa-nut  fibre  were  at  work  in 
1886.  Oranges  and  vanilla  are  profitably  grown.  The  timber  of 
the  country  is  hardly  used,  great  quantities  of  Californian  pine 
being  imported.  Oxen  and  hogs  are  reared.  The  artificial  culture 
of  the  pearl  oyster  is  beginning  to  be  discussed,  but  the  pearls  of 
the  Society  Islands  are  not  to  be  compared  in  number  or  quality 
to  those  of  the  Tuamotus.  A  good  deal  of  trading  in  fruit,  fibre, 
shell,  &c.,  is  carried  on  with  the  natives,  but  still  mainly  by  barter. 
The  competition  of  the  Chinese  immigrants,  of  whom  in  1886  there 
were  already  400  on  Tahiti  and  Eimeo,  is  beginning  to  be  keenly 
felt.  The  importation  of  "  labour,"  chiefly  for  the  plantations,  from 
other  Polynesian  islands  was  placed  under  Government  control  in 
]  862.  The  Tahitians  themselves  prefer  handicrafts  to  agricultural 
work,  and  many  are  employed  as  artisans  by  European  masters, 
who  find  them  as  handy  and  industrious  as  their  own  countrymen, 
but  for  domestic  service  they  show  no  aptitude.  Papeete  is  in 
direct  sailing  communication  with  San  Francisco,  and  with  Sydney 
by  a  Government  steamer  which  calls  every  five  months;  also  with 
France  by  Bordeaux  steamers  which  touch  on  their  way  to 
Noumea.3 

Climate. — The  seasons  are  not  well  defined.  Damp  is  excessive; 
there  is  little  variation  in  the  weather,  which,  though  hot,  is  never 
theless  not  depressing,  and  the  climate  for  the  tropics  must  be 
considered  remarkably  healthy.  The  rainfall  is  largest  between 
December  and  April,  but  there  is  so  much  at  other  times  of  the 
year  also  that  these  months  hardly  deserve  the  name  of  the  rainy 
season.  During  this  period  north-west  winds  are  frequent,  con 
tinuing  at  times  for  weeks,  and  there  are  thunderstorms  and 
hurricanes,  though  they  are  not  nearly  so  destructive  as  in  some 
of  the  neighbouring  islands.  During  the  eight  drier  and  cooler 
months  south-east  winds  (corresponding  with  the  trades)  prevail, 
but  there  are  southerly  winds  which  bring  rain,  and  even  westerly 
breezes  are  not  unfrequent.  The  mean  temperature  for  the  year 
is  77°  F.  ;  maximum  84°,  minimum  69°.  The  average  rainfall 
from  December  to  March  (4  months)  is  29  inches;  from  April  to 
November  (8  months),  19  inches.  The  above  observations  apply 
to  the  coast  only. 

Fauna. — Neither  the  zoology  nor  the  botany  of  the  archipelago 
has  been  thoroughly  investigated.  Mammalians,  as  in  other  Poly 
nesian  islands,  are  restricted  to  a  few  species  of  bats  (mostly  of 
the  genus  Pleropus],  rats,  and  mice,  none  of  them  peculiar.  Of 
domestic  animals,  the  pig  and  the  dog — the  former  a  small  breed 
which  quickly  disappeared  before  the  stronger  European  strains — 
were  plentiful  even  in  Wallis's  days.  The  ornithology  is  very 
poor  as  compared  with  that  of  the  A\7estern  Pacific;  and,  in  marked 

1  The  best  chart  of  Tahiti  is  that  published  by  the  French  Government  in  1876, 
and  corrected  clown  to  1881.     Morea  is  given  on  the  same  sheet. 

2  Wallace,  Australasia,  London,  1884. 

3  For  fuller  statistics,  see  Notices  CoJoniales,  Paris,  18S6,  vol.  ii. 


contrast  to  the  isolated  Hawaiian  archipelago,  the  Society  Islands 
possess  no  peculiar  genera  and  but  few  peculiar  species.  They 
claim,  however,  a  thrush,  several  small  parrots  of  great  beauty, 
doves,  pigeons,  rails,  and  a  sandpiper.  Of  this  sandpiper,  Tringa 
leucoptera,  which,  with  many  of  the  birds  here  mentioned,  was  dis 
covered  as  far  back  as  Cook's  stay  in  the  islands,  only  one  specimen 
(now  in  the  Leyden  museum)  is  known  to  exist;  and  of  the  rest, 
their  range  being  often  limited  to  one  portion  of  a  small  island, 
several  species  are  (through  the  increase  in  the  number  of  cats, 
&c. )  threatened  with  extermination.  A  jungle-fowl  (var.  of  Gallus 
bankiva)  is  found  in  the  mountains,  but  as  domesticated  fowls  were 
abundant,  even  when  Tahiti  was  first  discovered  by  Europeans, 
these  wild  birds  are  doubtless  the  offspring  of  tame  birds,  probably 
imported  with  the  pigs  and  dogs  by  Malay  vessels.  There  are 
no  peculiar  reptiles,  and  batrachians  are  entirely  wanting.  The 
lagoons  swarm  with  fish  of  many  species.  Insects  are  poor  in 
species,  though  some  of  them  are  indigenous.  Crustaceans  and 
molluscs,  on  the  other  hand,  are  well  represented  ;  worms,  echino- 
derms,  and  corals  comparatively  poorly.  A  noteworthy  feature  of 
Tahitian  conchology  is  the  number  of  peculiar  species  belonging  to 
the  genus  Partula,  almost  every  valley  being  the  habitat  of  a  dis 
tinct  form. 4 

Flora. — This,  though  luxuriant,  is  not  very  rich.  Like  the  zoology, 
it  is  much  poorer  than  that  of  the  more  western  groups  of  the  Pacific. 
Metrosideros,  Melastoma,  and  Acacia  are  the  only  links  which  this 
typically  Polynesian  region  has  retained  to  join  it  to  Australia. 
Four  genera  are  peculiar,  of  which  three  are  claimed  by  the  Com 
posite  and  Lobeliacese,  orders  characteristic  of  Hawaii.  It  is  rich 
in  trees,  shrubs,  and  hardwood  plants,  poor  in  the  smaller  under 
growth.  Orchids,  including  some  beautiful  species,  and  ferns  are 
abundant ;  but,  here  as  in  Polynesia  generally,  Rubiacex  is  the 
order  best  represented.  Remarkable  are  the  banana  thickets,  which, 
chiefly  on  Tahiti,  grow  at  an  altitude  of  from  3000  to  5000  feet. 
Along  the  shore — in  some  places  almost  to  the  extinction  of  all 
native  growth— many  exotics  have  established  themselves  ;  and  a 
great  variety  of  fruit-bearing  and  other  useful  trees  have  been 
successfully  introduced  into  most  of  the  islands.6 

Inhabitants.  — The  Tahitians  are  a  typical  Polynesian  race,  closely 
connected  physically  with  the  Marquesans  and  Earotongans,  but 
widely  divided  from  them  in  many  of  their  customs.  The  dialects, 
also,  of  the  three  groups  are  different,  the  Tahitian  being  perhaps 
the  softest  in  all  Oceania.  The  women  rank  with  the  most  beauti 
ful  of  the  Pacific,  though  the  accounts  given  of  them  by  early 
voyagers  are  much  exaggerated;  and  for  general  symmetry  of  form 
the  people  are  unsurpassed  by  any  race  in  the  world.  Even  now 
in  its  decadence,  after  generations  of  drunkenness  and  European 
disease  and  vice,  grafted  on  inborn  indolence  and  licentiousness, 
many  tall  and  robust  people  (6  feet  and  even  upwards  in  height) 
are  to  be  found.  The  women,  as  a  rule,  are  small  in  proportion  to 
the  men.  Men  and  women  of  good  birth  can  generally  be  dis 
tinguished  by  their  height  and  fairness,  and  often,  even  in  early 
age,  by  their  enormous  corpulence.  The  skin  varies  from  a  very 
light  olive  to  a  full  dark  brown.  The  wavy  or  curly  hair  and  the 
expressive  eyes  are  black,  or  nearly  so  ;  the  mouth  is  large,  but 
well-shaped  and  set  with  beautiful  teeth  ;  the  nose  broad  (formerly 
flattened  in  infancy  by  artificial  means) ;  and  the  chin  well 
developed.  So  long  as  the  native  costume  was  retained,  the  tiputa, 
an  oblong  piece  of  bark  cloth  with  a  hole  in  its  centre  for  the 
head,  and  the  paru,  a  plain  piece  of  cloth  round  the  loins,  were 
worn  alike  by  men  and  women  of  the  higher  classes.  Men  of  all 
ranks  wore,  with  or  without  these,  the  maro,  or  J  bandage.  The 
women  concealed  their  breasts  except  in  the  company  of  their 
superiors,  when  etiquette  demanded  that  inferiors  of  both  sexes 
should  uncover  the  upper  part  of  the  body.  The  chiefs  wore  short 
feather  cloaks,  not  unlike  those  of  the  Hawaiians,  and  beautiful 
semicircular  breastplates,  dexterously  interwoven  with  the  black 
plumage  of  the  frigate  bird,  with  crimson  featheis,  and  with  sharks' 
teeth  ;  also  most  elaborate  special  dresses  as  a  sign  of  mourning. 
The  priests  had  strange  cylindrical  hats,  made  of  wicker-work  and 
over  a  yard  in  height.  Circumcision,  and  in  both  sexes  tattooing, 
were  generally  practised,  and  much  significance  was  attached  to  some 
of  the  marks.  The  houses  (varc)  were  long,  low,  and  open  at  the 
sides.  Household  utensils  Avere  few — plain  round  wooden  dishes, 
sometimes  on  legs,  cocoa-nut  shells,  baskets,  &c.  Low  stools  and 
head-rests  were  used.  Pottery  being  unknown,  nil  food  was  baked 
in  the  "native  oven  "  or  roasted  over  the  fire.  Their  chief  musical 
instruments  were  the  nose-flute  (OTTO) — often  used  as  the  accompani 
ment  of  song — and  the  drum  (pahu).  Of  the  latter,  those  kept  in 
the  marai  were  huge  elaborately  carved  hollow  cylinders  of  wood, 
the  upper  end  of  which  was  covered  with  sharks'  skin.  Conch- 
shells  (bu)  were  also  used.  Tahitian  stone  adzes,  which  are  greatly 
inferior  in  finish  to  those  of  the  Hervey  Islands,  are,  like  the  adzes 
of  eastern  Polynesia  in  general,  distinguished  from  those  of  western 
Polynesia  by  their  triangular  section  and  adaptation  to  a  socket. 

4  Finsch  and  Hartlaub,  Fauna  Central-Polynesiens\  Halle,  18C7. 

5  De  Castillo,  Illustrationes  Florx  Insularum  Maris  Pacifici,  Paris,  1886. 
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Slings  were  perhaps  the  favourite  weapons  of  the  Tahitians  ;  they 
had  also  plain  spears  expanding  into  a  wide  blade,  and  clubs.  The 
bow  and  arrow  seem  only  to  have  been  used  in  certain  ceremonial 
games  (tea).  Their  canoes  (vaa),  from  20  to  70  feet  in  length,  were 
double  or  single,  and  provided  with  sail  and  outriggers.  They 
were  not  well  finished,  but  the  high  curved  sterns,  rising  sometimes 
to  a  height  of  20  feet,  of  those  destined  to  carry  the  images  of 
their  gods,  were  carved  with  strange  figures  and  hung  with  feathers.1 
Cannibalism  is  unknown  in  the  Society  Islands,  though  some  cere 
monies  which  were  performed  in  connexion  with  human  sacrifices 
may  possibly  be  survivals  of  this  practice.  The  staple  food  of  the 
islanders  consisted  of  the  bread-fruit,  the  taro-root,  the  yam,  the 
sweet  potato,  and  in  some  districts  the  wild  plantain  (fei) ;  but 
they  also  ate  much  fish  (the  turtle  was  considered  sacred  food),  as 
well  as  pigs  and  dogs,  though  of  the  latter,  as  pets,  the  women  were 
so  fond  as  to  suckle  the  puppies  sometimes  even  to  the  exclusion  of 
their  own  children.  Popoi  was  a  favourite  dish  made  of  bananas 
and  cocoa-nut.  Kava  (ava),  which  was  prepared  in  the  usual  Poly 
nesian  manner,,was  drunk,  but  in  moderate  quantities  and  only  by 
the  chiefs. 

Tahitians  were  good  fishermen  and  bold  seamen.  They  steered 
by  the  stars,  of  which  they  distinguished  many  constellations. 
The  land  was  carefully  tended  and  the  fields  well  irrigated.  Three 
great  classes  were  recognized: — (1)  the  huiari,  of  divine  origin, 
which  included  only  the  suzerain  (arirai),  who  bore  a  semi-sacred 
as  well  as  a  political  character,  and  the  reigning  chiefs  of  districts  ; 

(2)  the  bue-raatira,  proprietors  and  cultivators  of  inherited  land, 
who  also  built  canoes,  made  arms,  &c. ;  to  these  two  classes  also 
belonged  the  priests  (tahora),  who  were  medicine-men  as  well  ; 

(3)  the  manahune,  fishers,  artisans,  &c.,  and  slaves  (titi).     As  wars 
and  infanticide  depopulated  the  island  this  class  gradually  acquired 
land  and  with  it  certain  privileges.     Rank  is  hereditary  and  de 
termined  by  primogeniture,  not  necessarily  in  the  male  line.     The 
firstborn  of  an  arirai  received  at  birth  the  title  of  otu ;  the  father, 
who  was  the  first  to  pay  homage  to  his  own  child,  then  abdicated, 
and  henceforth  took  up  the  position  of  regent.     It  is  easy  to  see 
that,  while  this  custom  tended  to  keep  honours  within  a  family, 
it  may  have  encouraged   the  practice  of  infanticide,  which  was 
sommon  in  all  grades  of  society  when  Tahiti  was  first  visited  by 
Europeans.     The  age  at  which  the   otu's  authority  became  real 
varied  according  to  his  own  abilities  and  the  will  of  his  subjects. 
Though   arbitrary,  the   power  of  the   arirai  was  limited  by  the 
power  of  his  vassals,    the  district   chiefs  (raatiras),    who  ruled 
absolutely  over  their  respective  districts,  and  who  might  be  of  as 
good  blood  as  the  arirai  himself.     The  arirai   had  a  councillor, 
l»ut  was  alone  responsible  for  any  act.     The  bi-insular  form  of 
Tahiti  promoted  the  independence  of  the  chiefs,  and  war  was  rarely 
declared  or  an  army  or  fleet  despatched  without  the  raatiras  being 
first  summoned  to  council.     Without  their  favour  nothing  could  be 
accomplished,  for  their  power  over  their  own  people  was  absolute. 
The  form  of  government  was  thus  strictly  feudal  in  character,  but 
it  gradually  centralized  into  a  monarchy,  which,  in  the  person  of 
Pomare  II.,  the  English  missionaries  greatly  helped  to  regulate 
and  strengthen.     The  arirai  sent  his   commands  by  a  messenger 
(vea)  whose  credentials  were  a  tuft  of  cocoa-nut  film.     This  tuft 
was  returned  intact  as  a  sign  of  assent  or  torn  in  token  of  refusal. 
After  the  chief  the  wife  ranked  first,  and  then  his  brother.     The 
arirai  was  carried  on  the  shoulders  of  his  subjects,  and  chiefs  were 
not  allowed  to  feed  themselves.     Women  always  ate  apart.     Their 
places  of  worship  (marai) — national,  local,  or  private — were  square 
tree-surrounded  enclosures.     They  each  had  a  single  entrance,  and 
contained  several  small  courts,  within  which  were  houses  for  the 
images   and  attendant  priests.     A  pyramidal  stone  structure,  on 
which  were  the  actual  altars,  stood  at  the  further  end  of  the  square. 
The  marais  were  also  used  as  places  of  sepulture  of  chiefs,  whose 
embalmed  bodies,  after  being  exposed  for  a  time,  were  buried  in  a 
crouching  position.     Their  skulls,  however,  were  kept  in  the  houses 
of  their  nearest  relations.     In  the  great  marai  at  Atahura  the  stone 
structure  was  270  feet  long,  94  feet  wide,  and  50  feet  high,  and  its 
summit  was  reached  by  a  flight  of  steps,  built  of  hewn  coral  and 
basalt.     Sacrificial  offerings,  including  human  sacrifices,  formed  a 
prominent  part  of  Tahitian  worship.     An  eye  of  the  victim  was 
offered  to  the  arirai,  and  placed  within  his  mouth  by  the  officiating 
priest.     Every  household  possessed  its  own  guardian  spirits  (tii), 
but  there  were  several  superior  divinities,  of  which,  at  the  begin 
ning  of  this  century,  Oro  was  the  most  venerated.     The  images, 
which  are  less  remarkable  than  those  of  Hawaii,  were  rough  repre 
sentations  of  the  human  form  carved  in  wood.     Some  were  covered 
from  head  to  foot  with  small  human  figures  cut  in  relief ;  others 
were  mere  sticks  clothed  with  feathers.      The  arcoi,  a  licentious 
association  of  strolling  players,  men  and  women,  which  numbered 
among  its  ranks  the  highest  chiefs,  and  practised  infanticide,  was 
a.speoial  feature  of  Tahitian  society. 

The  Tahitians  are  light-hearted,  frivolous,  courteous,  and  geuer- 

•"  The  museum  of  the  London  Missionary  Society  and  the  British  Museum  con 
tain  important  collections  of  Tahitian  images,  dresses,  weapons,  &c. 


ous;  but  with  these  traits  are  blended  deceit,  irritability,  and 
cruelty,  which  formerly  reached  an  unexampled  degree  of  savage 
brutality.  Their  notions  of  morality  were  never,  according  to  our 
ideas,  very  precise ;  and  their  customs,  such  as  the  tayo,  or  exchange 
of  name  with  the  rights  which  it  carried  over  the  wife  of  the  giver 
of  the  name  and  all  her  female  relations,  seemed  to  the  earlier 
European  observer  strangely  revolting.  It  would  appear,  however, 
that  with  the  introduction  of  the  vices  of  civilization  such  limita 
tions  as  their  primitive  morality  recognized  have  disappeared  and 
all  self-respect  has  been  lost.  Especially  characteristic  were  the 
elaborate  costume-dances  (keivas)  performed  by  women.  Besides 
dancing,  the  singing  of  songs  (jxhe),  and  the  recitation  of  historical 
and  mythical  ballads  (ubits),  the  natives  had  also  a  variety  of  sports 
and  games.  During  the  periodical  seasons  of  rejoicing  wrestling 
(maona),  boxing  (moto),  and  spear-throwing  (vcro  patio)  matches, 
with  foot  and  canoe-races,  were  held ;  also  sham  fights  and  naval 
reviews.  They  had  several  games  in  which  a  ball  was  used, — one, 
apai,  not  unlike  our  bandy,  while  another,  tuiraa  (played  chiefly 
by  women),  was  a  kind  of  football;  but  surf-swimming  (faahce) 
was  perhaps  the  most  favourite  sport  with  both  sexes.  Kites  were 
known.  Cock-fighting  (faatitoraamoa)  was  much  practised. 

Discovery  and  Exploration. — There  is  little  doubt  that  the  main 
island  and  some  other  members  of  the  group  were  visited  by  the 
Spaniard  Pedro  Fernandez  de  Quiros  in  February  1607.  They  were 
rediscovered  in  June  1767  by  Wallis  in  the  "Dolphin,"  who  took 
nominal  possession  of  Tahiti  for  George  III.  and  named  it  after  him. 
In  the  following  year  Bougainville  visited  Tahiti,  claimed  it  as 
French,  and  called  it  La  Nouvelle  Cythere.  With  Tetuara  (called 
by  him  Umaitia)  and  Eimeo  it  makes  up  the  Archipel  de  Bourbon  of 
his  most  inaccurate  chart.  Almost  all  \ve  know  of  the  early  state 
of  the  islands  is,  however,  due  to  Captain  Cook's  visits  in  1769, 
1773,  1774,  and  1777.  The  name  of  Society  Islands  was  given  to  the 
Leeward  group  on  his  first  voyage  in  honour  of  the  Royal  Society. 
In  1774  Tahiti  was  also  visited  by  two  Spanish  vessels,  which  left 
two  priests,  who  remained  for  ten  months  on  the  island.  The 
Spaniards  named  it  Isla  d'Amat.  The  islands  were  again  visited 
in  1788  by  the  "Lady  Penrhyn."  Bligh  in  the  '-Bounty"  spent 
five  months  on  the  island  in  the  same  year,  and  it  was  revisited  by 
that  ship  after  the  famous  mutiny.  At  this  time  the  leading  chief 
was  Pomare,  whose  family  had  been  pre-eminent  in  the  island  for 
more  than  a  century.  Aided  by  sixteen  of  the  "  Bounty  "  mutineers, 
and  armed  with  guns  procured  from  Bligh  and  a  Swedish  vessel, 
Pomare  greatly  strengthened  his  power  and  brought  to  a  successful 
close  a  long  struggle  with  Einico.  In  1791  the  "  Pandora"  carried 
off  fourteen  of  the  "  Bounty  "  mutineers,  and  from  this  time  forward 
visits  were  frequent. 

Missions. — The  attempt  of  the  Spaniards  in  1774  was  followed 
by  the  settlement  of  twenty-five  persons  brought  in  1797  by  the 
missionary  ship  "Duff."  Though  befriended  by  Pomare  I.  (who 
lived  till  1805),  they  had  many  difficulties,  especially  from  the 
constant  wars,  and  at  length  they  fled  with  Pomare  II.  to  Eimeo 
and  ultimately  to  New  South  Wales,  returning  in  1812  when 
Pomare  renounced  heathenism.  In  1815  he  regained  his  power  in 
Tahiti.  For  a  time  the  missionaries  made  good  progress, — a  print 
ing  press  was  established  (1817),  and  coffee,  cotton,  and  sugar  were 
planted  (1819);  but  soon  there  came  a  serious  relapse  into  heathen 
practices  and  immorality.  Pomare  II.  died  of  drink  in  1824. 
His  successor  Pomare  III.  died  in  1827,  and  was  succeeded  by  his 
half-sister  Aimata,  the  unfortunate  "  Queen  Pomare."  In  1828  a 
new  fanatical  sect,  the  "Mamaia,"  arose,  which  gave  much  trouble 
to  the  missions  and  whose  influence  is  still  felt.  The  leader  pro 
claimed  that  he  was  Jesus  Christ,  and  promised  to  his  followers  a 
sensual  paradise. 

French  Annexation. — In  1836  the  French  Catholic  missionaries 
in  Maugareva  attempted  to  open  a  mission  in  Tahiti.  Queen 
Pomare,  advised  by  the  English  missionary  and  consul  Pritchard, 
refused  her  consent,  and  removed  by  force  two  priests  who  had 
lauded  surreptitiously  and  to  whom  many  of  the  opposition  party 
in  the  state  had  rallied.  In  1838  a  French  frigate  appeared,  under 
the  command  of  M.  Du  Petit-Thouars,  and  extorted  from  Pomare 
the  right  of  settlement  for  Frenchmen  of  every  profession.  Other 
acts  of  interference  followed,  and  at  length,  in  1842,  Admiral  du 
Petit-Thouars  procured  the  signature  of  a  document  placing  the 
islands  under  French  protection,  the  authority  of  the  queen  and 
chiefs  being  expressly  reserved.  In  1843  Petit-Thouars  reappeared, 
and,  alleging  that  the  treaty  of  1842  had  not  been  duly  carried  put, 
deposed  the  queen  and  took  possession  of  the  islands.  His  high 
handed  action  was  not  countenanced  by  the  French  Government, 
but,  while  it  professed  not  to  sanction  the  annexation,  it  did  not 
retrace  the  steps  taken.  Two  years  were  spent  in  reducing  the 
party  in  the  islands  opposed  to  Freudi  rule  ;  an  attempt  to  conquer 
the  western  islands  failed  ;  and  at  length,  by  agreement  with  Eng 
land,  France  promised  to  return  to  the  plan  of  a  protectorate  and 
k-ave  the  western  islands  to  their  rightful  owners.  The  London 
missionaries  were  replaced  by  Freuch  Protestants,  but  neither  they 
nor  the  priests  have  been  very  successful,  possibly  because  French 
is  a  compulsory  subject  in  the  Government  schools.  In  1880 
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Tahiti,  including  Eimeo,  was  proclaimed  a  French  colony.  It  is 
the  residence  of  the  governor-general  of  the  French  dependencies 
in  the  Pacific. 

Literature.— The  following  list  includes  the  books  which  seem  most  to  de 
serve  mention :  Hawkesworth's  Voyages,  especially  Wallis's  Voyage,  H.M.S. 
"  Dolphin,"  in  vol.  i.,  London.  1773  ;  Cook'n  Three  Voyages,  with  Forster's  account 
;if  the  second  voyage  ;  Freycinet,  Voyage  de  la  Coquille,  and  Lesson's  account 
of  the  same  voyage,  Paris,  1839  ;  Bennett,  Wfialing  Voyage.  London,  1840.  For 
manners  and  customs  of  the  natives,  see  Cook,  Duff,  Ellis.  For  modern  statistics, 
see  Desgraz,  La  Tahiti,  Paris,  1845;  Notices  Coloniales,  Paris,  1886,  vol.  ii.  For 
the  early  history  of  the  islands,  see  Ellis,  Polynesian  Researches,  London,  1829  ; 
Vincendon-Dumoulin  and  Desgraz,  lies  Taiti,  Paris,  1844.  For  mission  history, 
see  Voyage  of  the  Duff,  London,  1799 ;  Ellis ;  Williams,  Missionary  Enterprise  in 
•the  South  Sea  1 stands,  London,  1839.  For  the  French  occupation,  see  Moerenhout, 
Voyage  aux  fles  du  Grand  Ocean,  Paris,  1 837  ;  Vincendon-Dumoulin  and  Desgraz ; 
Pritchard,  Polynesian  Reminiscences,  London,  1866.  (A.  v.  H.) 

TAIWAN.     See  FORMOSA. 

TAJAK,  TAJIK,  or  TAUSIK,  a  term  originally  occurring  in 
the  Pahlavi  writings,  and  explained  to  mean,  first,  the  Arabs 
in  general,  then  their  descendants  born  in  Persia  and  else 
where  out  of  Arabia,  and,  lastly,  the  Persians  in  general  and 
their  descendants  born  in  Turkestan  and  elsewhere  out  of 
Persia.  Tajak  has  thus  come  to  be  the  collective  name 
of  all  communities  of  Iranian  stock  and  Persian  speech, 
wherever  found  in  Central  Asia.  These  are  co-extensive 
with  the  former  eastward  and  northward  limits  of  the 
Persian  empire ;  but,  since  the  ascendency  of  the  Turki 
races,  they  have  become  the  subject  element  in  Turkestan, 
Afghanistan,  Bokhara,  Khiva,  Kashgaria,  while  still  politi 
cally  dominant  in  Badakhshan,  Wakhan,  Darwaz,  Kost, 
and  Karateghin.  In  most  of  these  places  the  Tajaks,  with 
the  kindred  Galchas,  seem  to  form  the  bulk  of  the  popula 
tion,  the  distinction  being  that  Tajak  is  applied  rather  to 
the  settled  and  more  civilized  lowlanders  of  modern  Persian 
speech,  Galcha  to  the  ruder  highlanders  of  Ferghana, 
Kohistan,  Wakhan,  &c.,  who  speak  either  archaic  forms  of 
Persian  or  dialects  intermediate  between  the  Iranian  and 
•Sanskritic  (Indian)  branches  of  the  Aryan  linguistic  family. 
The  Tajaks  are  thus  a  settled  Iranian  people,  agriculturists 
in  the  country,  traders  and  artisans  in  the  towns,  and  arc 
essentially  "Parsivan,"  that  is,  men  of  Persian  speech,  —  this 
term,  however,  being  more  specially  applied  to  those  of 
Afghanistan.  But,  although  mainly  of  Iranian  stock,  with 
light  complexion  and  regular  features,  the  Tajaks  claim 
Arab  descent,  regarding  the  district  about  Baghdad  as  their 
primeval  home,  and  considering  themselves  the  descendants 
of  the  Arabs  who  overran  Central  Asia  in  the  first  century 
of  the  Flight.  At  the  same  time,  "it  is  evident  that  the 
inhabitants  of  the  greater  part  of  this  region  (Central  Asia) 
must  from  an  early  period  have  come  in  contact  with  the 
successive  waves  of  Turkish  (Turki)  and  even  Mongol 
population  which  broke  over  them ;  accordingly  we  find 
that,  although  the  type  is  essentially  Iranian,  it  has  under 
gone  a  certain  modification,  .  .  .  face,  though  obviously 
Persian,  is  more  oblong  than  that  of  the  Turk,  more  or  less 
heavy  cheeks,  thick  nose,  large  mouth,  wide  forehead,  .  .  . 
middle  height,  powerful  frame,  and  broad  shoulders,  .  .  . 
dark  hair,  but  among  the  Galchas  a  few  fair  people  are 
found  "  (Capt.  J.  M.  Trotter,  Bokhara,  p.  169).  The  term 
Tajak  must  also  be  distinguished  from  Sarte,  the  latter 
simply  meaning  "  trader "  or  "  shopkeeper,"  and  being 
applied  indiscriminately  to  the  settled  as  opposed  to  the 
nomad  element,  and  especially  to  the  urban  populations,  of 
whatever  race,  in  Central  Asia.1  The  Tajaks  are  known  as 
Tats  on  the  west  side  of  the  Caspian  (Baku,  Lenkoran,  &c.). 

TAKA.     See  NUBIA. 

TALAVERA  DE  LA  REIXA,  a  town  of  Spain,  in  the 

1  "  Quand  un  Usbeg  est  devenu  completement  sedentaire  .  .  .  il 
devient  Sarte  ;  le  mot  Sarte  n'est  done  pas  une  appellation  ethnique" 
(Charles  de  Ujfalvy  in  BuL  Soc.  Geogr.,  June  1878).  But  the  Tajaks, 
being  always  settled,  were  the  first  to  be  known  as  Sartes ;  whence  the 
still  prevalent  erroneous  impression  that  the  word  had  a  racial  mean 
ing,  implying  an  Iranian  as  opposed  to  a  Turki  element.  Neverthe 
less  there  is  a  certain  local  etiquette  observed  in  the  use  of  the  two 
words  Tajak  and  Sarte,  embodied  in  the  popular  saying:  "  When  a 
stranger  presents  himself  and  eats  your  bread,  call  him  a  Tajak ;  when 
he  is  gone  you  may  call  him  a  Sarte." 


province  of  Toledo,  is  situated  on  the  right  bank  of  the 
Tagus,  and  pn  the  railway  from  Madrid  to  Caceres,  some 
40  miles  below  Toledo  and  64  miles  south-east  from  Madrid. 
It  was  formerly  surrounded  by  a  triple  circumvallation, 
portions  of  which  still  remain.  It  has  no  buildings  of 
special  interest,  and  its  commerce  and  manufactures  are 
inconsiderable.  The  population  within  the  municipal 
limits  in  1877  was  10,029. 

Talavera  is  the  birthplace  (1536)  of  Mariana  the  historian.  Well 
ington  overcame  a  superior  French  force  here  on  July  27-28,  1809. 

TALBOT,  FAMILY  OF.  Apart  from  its  achievements, 
this  is  one  of  the  few  families  in  the  English  aristocracy 
which  traces  alike  its  descent  and  its  surname  from  the 
Norman  conquerors  of  England  ;  and  it  may  really  be  said 
that  there  has  hardly  been  a  time  during  the  last  eight 
hundred  years  in  which  the  Talbots  have  not  been  of  con 
siderable  account  in  public  life.  Yet  in  some  periods  they 
appear  rather  as  a  potential  influence,  while  at  certain 
marked  epochs  they  stand  out  among  the  most  prominent 
actors  in  English  history.  The  name  of  Richard  Talbot 
occurs  in  Domesday  Book  as  the  holder  of  nine  hides  of 
land  in  Bedfordshire  under  Walter  Giffard,  earl  of  Buck 
ingham.  There  is  no  evidence  that  he  came  over  to  Eng 
land  with  the  Conqueror  himself ;  and,  as  he  did  not  hold 
of  the  king  in  capite,  it  is  clear  that  he  was  not  a  leader. 
His  son  Geoffrey  Talbot  took  part  with  the  empress  Maud 
against  King  Stephen.  But  apparently  it  was  another  son 
Hugh  who  continued  the  line ;  of  whom  it  is  recorded  that 
he  held  the  castle  of  Plessi  against  Henry  I.  for  Hugh  de 
Gournay,  and  afterwards  became  a  monk  at  Beaubec  in 
Normandy.  His  son  Richard  obtained  from  Henry  II.  the 
lordship  of  Linton  in  Herefordshire,  and  from  Richard  I. 
the  custody  of  Ludlow  castle ;  and  his  descendants  for 
some  generations  appear  to  have  been  wardens  of  various 
castles  on  the  borders  of  Wales.  Under  Edward  II.  a 
Gilbert  Talbot  was  head  of  the  house,  and  invaded  Scot 
land  in  the  king's  company,  but  afterwards  took  part  with 
Thomas  of  Lancaster  against  the  king.  He,  however,  was 
pardoned,  and  obtained  from  Edward  III.  a  confirmation 
of  the  grant  of  the  manor  of  Linton  and  other  lands  to 
himself  and  his  heirs. 

His  son  Richard,  who  had  married  a  daughter  of  John 
Comyn  of  Badenoch,  laid  claim  to  certain  lands  in  Scot 
land  in  her  right,  and,  when  restrained  from  entering  that 
country  by  land  (Edward  III.  having  then  made  an  alliance 
with  King  David),  he  joined  in  a  successful  expedition 
which  invaded  it  by  sea  in  the  interests  of  Edward  Baliol. 
Three  years  later  he  was  taken  prisoner  in  Scotland,  and 
redeemed  for  2000  marks,  after  which  the  king  made  him 
governor  of  Berwick.  He  took  part  also  in  Edward's 
wars  against  France,  as  did  likewise  his  son  Gilbert,  who 
succeeded  him.  At  this  time  the  family  possessed  lands 
in  the  counties  of  Oxford,  Gloucester,  Hereford,  and  Kent, 
and  a  little  later  in  Berkshire,  Wilts,  Salop,  and  Essex. 
Another  Gilbert  Talbot,  grandson  of  the  last,  claimed  to 
carry  the  great  spurs  at  the  coronation  of  Henry  V.,  and 
had  a  commission  to  receive  the  submission  of  Owen 
Glendower  and  his  adherents.  He  also  distinguished 
himself  in  the  invasion  of  Normandy.  He  was  twice 
married,  his  second  wife  being  a  Portuguese  lady,  but  he 
left  no  male  issue,  and  was  succeeded  by  his  brother  John, 
the  special  hero  of  the  family. 

Hitherto  the  head  of  the  house  had  borne  the  name  of 
Lord  Talbot ;  but  this  John,  after  obtaining  by  marriage 
the  title  of  Lord  Furnivall,  was  for  his  distinguished 
actions  created  earl  of  Shrewsbury.  He  made  his  name  so 
terrible  in  France  that  for  several  generations  afterwards 
French  mothers  used  to  threaten  refractory  children  that 
the  Talbots  would  come  if  they  were  not  quiet  (Brown's 
Venetian  Calendar,  ii.  75).  He  rescued  Maine  from  the 
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French  and  took  Pontoise;  but  his  own  capture  by 
the  Maid  of  Orleans  was  what  probably  discouraged  the 
English  most  of  all  in  their  disasters  beyond  sea.  He  was 
exchanged  for  an  eminent  French  prisoner  and  a  heavy 
ransom  besides.  He  served  also  several  times  as  lieutenant 
of  Ireland,  and  in  1446  was  created  earl  of  Wexford  and 
of  Waterford,  in  addition  to  the  title  of  Shrewsbury,  which 
had  been  conferred  upon  him  in  1442.  He  died  in  1453, 
in  an  unsuccessful  expedition  for  the  recovery  of  Guienne, 
which  had  lately  submitted  to  the  French.  His  son  John, 
Viscount  Lisle,  was  slain  along  with  him  in  the  same  fatal 
battle. 

But,  besides  his  martial  exploits  which  live  in  history, 
this  John  claims  some  attention  for  his  family  alliances. 
His  first  wife  Maud,  a  granddaughter  of  Thomas,  Lord 
Furnivall,  brought  him  the  castle  of  Sheffield  as  part  of 
her  inheritance,  and  he  was  accordingly  summoned  to 
parliament  in  the  days  of  Henry  IV.  as  John  Talbot  of 
Hallamshire,  otherwise  Lord  Furnivall,  more  than  thirty 
years  before  he  was  made  earl  of  Shrewsbury.  The 
property  remained  in  the  hands  of  his  descendants,  and 
became  a  favourite  residence  of  the  family  during  the 
whole  of  the  Tudor  era;  and,  but  for  the  death  in  1616  of 
Gilbert,  seventh  earl  of  Shrewsbury,  without  male  issue,  it 
has  been  remarked  by  Hunter  that  Sheffield  might  have 
remained  much  longer  a  centre  of  feudal  magnificence 
rather  than  of  commerce  and  manufactures.  The  second 
wife  of  John,  earl  of  Shrewsbury,  was  Margaret,  the  eldest 
of  three  daughters  of  Richard  Beauchamp,  earl  of  War 
wick,  by  his  second  wife,  a  daughter  of  Thomas,  Lord 
Berkeley.  By  her  he  obtained  a  third  part  of  the  Berkeley 
property ;  and,  though  she  did  not  become  the  mother  of 
a  line  of  earls,  her  eldest  son,  John  Talbot,  was  created 
Viscount  Lisle,  and  it  was  he  who  fell  along  with  his 
father  at  the  disastrous  battle  of  Chatillon  in  Gascony. 
His  son  Thomas,  who  inherited  the  title  of  Viscount  Lisle, 
was  also  slain  at  the  early  age  of  twenty-two  in  a  feudal 
contest  with  Lord  Berkeley,  arising  out  of  a  dispute  as  to 
the  possession  of  Berkeley  castle,  at  Nibley  Green,  near 
Wotton-under-Eclge,  March  20,  1470;  and  the  title  was 
afterwards  conferred  on  Edward  Grey,  the  husband  of  one 
of  his  two  sisters. 

John,  the  second  earl  of  Shrewsbury,  was  the  first  earl's 
son  by  his  first  wife.  He  had  been  knighted  at  Leicester 
in  1426  along  with  the  infant  king  Henry  VI.,  had  served 
in  the  wars  of  France,  and  been  made  chancellor  of  Ireland 
during  his  father's  lifetime,  when  he  was  only  Lord  Talbot. 
Afterwards  he  was  made  lord  high  treasurer  of  England, 
and  in  1459  was  rewarded  for  his  services  to  the  house  of 
Lancaster  with  a  grant  of  100  marks  a  year  out  of  the 
lordship  of  Wakefield,  forfeited  by  Richard,  duke  of  York. 
But  next  year  he  and  his  brother  Christopher  were  slain 
at  the  battle  of  Northampton,  fighting  in  the  cause  of 
Henry  VI.  His  son  John  succeeded  him,  and  then  his 
grandson  George,  who  fought  for  Henry  VII.  at  Stoke, 
and  whom  King  Henry  VIII.  sent  as  his  lieutenant 
against  the  rebels  in  that  most  formidable  insurrection, 
the  Pilgrimage  of  Grace.  But  perhaps  the  thing  which 
most  redounds  to  his  credit  is  the  humanity  with  which 
(as  related  by  Cavendish)  he  received  the  fallen  Cardinal 
Wolsey  into  his  house  at  Sheffield  when  he  was  on  his  way 
up  to  London  as  a  state  prisoner,  and  endeavoured  to 
remove  those  gloomy  anticipations  of  his  fate  which  in 
fact  brought  on  his  last  illness. 

Francis,  the  fifth  earl,  took  a  leading  part  in  the 
invasions  of  Scotland  under  Henry  VIII.  and  Edward 
VI.,  and  was  one  of  the  two  peers  who  alone  opposed  the 
bill  for  abolishing  the  pope's  jurisdiction  under  Elizabeth. 
His  son  George,  who  succeeded,  was  the  earl  to  whom  the 
custody  of  Mary  Stuart  was  committed,  his  delicate  and 


onerous  task  being  rendered  all  the  more  difficult  for  him 
by  the  intrigues  of  his  bold,  ambitious  second  wife,  Bess  of 
Hardwick,  the  builder  of  Chatsworth,  who  had  married 
three  husbands  before  her  union  with  him.  Two  sons  of 
this  last  earl  succeeded  one  another,  and  the  title  then 
devolved,  for  want  of  male  issue,  on  the  lineal  descendants 
of  Sir  Gilbert  Talbot  of  Grafton  in  Worcestershire,  third 
son  of  John,  the  second  earl.  This  Sir  Gilbert  had  fought 
for  Henry  VII.  at  Bosworth,  where  he  was  severely 
wounded,  was  knighted  on  the  field,  and  was  throughout 
one  of  the  first  Tudor's  most  trusted  councillors.  He 
fought  also  at  Stoke  against  the  insurgents  with  Lambert 
Simnel,  was  made  a  knight  banneret,  governor  of  Calais, 
and  lord  chamberlain. 

The  ninth  earl,  George,  descended  from  this  Gilbert,  is 
not  distinguished  by  any  prominent  actions.  He  died 
unmarried,  and  his  brother,  who  followed  next,  was 
succeeded  by  his  grandson  Francis,  chiefly  memorable  for 
his  unhappy  fate.  His  second  wife,  a  daughter  of  the 
earl  of  Cardigan,  was  seduced  by  the  duke  of  Buckingham, 
whom  the  outraged  husband  challenged  to  a  duel.  The 
countess,  it  is  said,  was  present  at  the  scene,  and  held 
Buckingham's  horse  in  the  disguise  of  a  page,  saw  her 
husband  killed,  and  then  clasped  her  lover  in  her  arms, 
receiving  blood-stains  upon  her  dress  from  the  embrace. 
Charles,  the  twelfth  earl,  son  of  this  unfortunate  nobleman, 
was  raised  by  William  III.  to  the  dignity  of  a  duke  for 
his  important  diplomatic  services.  His  position  in  those 
slippery  times  was  altogether  exceptional.  Abandoning 
the  religion  of  his  ancestors  he  became  a  Protestant,  was 
one  of  the  seven  who  signed  the  invitation  to  William  of 
Orange  to  come  over,  and  was  continually  consulted  by 
him  on  state  affairs  after  he  became  king.  Yet,  being 
apparently  of  a  very  sensitive  disposition,  he  seems  to  have 
at  times  repented  what  he  had  done,  and  even  corresponded 
with  James  at  St  Germain  ;  yet  again,  in  times  of  danger, 
he  was  as  ready  as  ever  to  stake  his  life  and  fortunes  in 
the  service  of  his  country  to  preserve  the  new  settlement. 
It  was  apparently  his  extreme  sensitiveness  that  caused 
him  to  be  spoken  of  as  "the  king  of  hearts."  In  1694 
he  was  created  marquis  of  Alton  and  duke  of  Shrewsbury, 
but  as  he  left  no  son  these  titles  died  along  with  him,  and 
the  earldom  of  Shrewsbury  devolved  on  his  cousin  Gilbert, 
a  Roman  Catholic  priest. 

From  this  time  the  direct  line  of  Sir  Gilbert  Talbot  of 
Grafton  began  to  fail.  A  nephew  three  times  succeeded 
to  an  uncle,  and  then  the  title  devolved  upon  a  cousin, 
who  died  unmarried  in  1856.  On  the  death  of  this  cousin 
the  descent  of  the  title  was  for  a  short  time  in  dispute,  and 
the  lands  were  claimed  for  the  infant  son  of  the  duke  of 
Norfolk  under  the  will  of  the  last  earl ;  but  the  courts 
decided  that,  under  a  private  Act  obtained  by  the  duke  of 
Shrewsbury  in  the  sixth  year  of  George  I.,  the  title  and 
estates  must  go  together,  and  the  true  successor  to  the 
earldom  was  found  in  Earl  Talbot,  the  head  of  another 
line  of  the  descendants  of  Sir  Gilbert  Talbot  of  Grafton, 
sprung  from  a  second  marriage  of  Sir  Gilbert's  son,  Sir 
John  Talbot  of  Albrighton.  The  head  of  this  family  in 
the  beginning  of  the  last  century  was  a  divine  of  some 
mark,  who  died  bishop  of  Durham  in  1730.  His  son 
Charles,  who  filled  the  office  of  lord  chancellor,  was 
created  Baron  Talbot  of  Hensol  in  Glamorganshire  in 
1733  ;  and  his  son  again  was  advanced  to  the  dignity  of 
Earl  Talbot  in  1761,  to  which  was  added  that  of  Baron 
Dynevor  in  1780.  Then  succeeded  a  nephew,  who  was 
also  created  Viscount  Ingestre,  and  assumed  by  royal 
licence  the  surname  of  Chetwynd  before  Talbot,  from  his 
mother. 

The  Earl  Talbot  who  successfully  claimed  the  Shrews 
bury  title  (as  the  eighteenth  earl)  was  the  present  earl's 
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grandfather,  and  all  the  titles  just  mentioned  have  been 
united  in  his  line  ever  since.  (j.  GA.) 

TALBOT,  WILLIAM  HENRY  Fox  (1800-1877),  a  dis 
coverer  in  photography,  was  the  only  child  of  William 
Davenport  Talbot,  of  Laycock  Abbey,  Wilts,  and  of  Lady 
Elizabeth  Fox  Strangways,  daughter  of  the  second  earl  of 
Ilchester.  He  was  born  in  February  1800,  and  educated 
at  Harrow  and  at  Trinity  College,  Cambridge,  where  he 
gained  the  Person  prize  in  1820,  and  graduated  as  twelfth 
wrangler  in  1821.  From  1822  to  1872  he  frequently 
communicated  papers  to  the  Royal  Society,  many  of  them 
on  mathematical  subjects.  At  an  early  period  he  had 
begun  his  optical  researches,  which  were  to  have  such 
important  results  in  connexion  with  photography.  To 
the  Edinburgh  Journal  of  Science  in  1826  he  contributed 
a  paper  on  "  Some  Experiments  on  Coloured  Flame "; 
to  the  Quarterly  Journal  of  Science  in  1827  a  paper  on 
"Monochromatic  Light  ";  and  to  the  Philosophical  Maga 
zine  a  number  of  papers  on  chemical  subjects,  including 
one  on  "Chemical  Changes  of  Colour."  Before  Daguerre 
exhibited  in  1839  pictures  taken  by  the  sun,  Talbot  had 
obtained  similar  success,  and  as  soon  as  Daguerre's  dis 
coveries  were  whispered  communicated  the  results  of  his 
experiments  to  the  Royal  Society  (see  PHOTOGRAPHY,  vol. 
xviii.  p.  824).  In  1841  he  made  known  his  discovery 
of  the  calotype  process,  but  after  the  discovery  of  the 
collodion  process  by  Scott  Archer,  with  whom  he  had  a 
lawsuit  in  reference  to  his  patent  rights,  he  relinquished 
this  field  of  inquiry.  For  his  discoveries,  the  narrative 
of  which  is  detailed  in  his  Pencil  of  Nature  (1844),  he 
received  in  1842  the  medal  of  the  Royal  Society.  While 
engaged  in  his  scientific  researches  he  devoted  a  consider 
able  portion  of  his  time  to  archeology,  and  this  field  of 
inquiry  latterly  occupied  his  chief  attention.  Besides 
reading  papers  on  these  subjects  before  the  Royal  Society 
of  Literature  and  the  Society  of  Biblical  Archaeology,  he 
published  Hermes,  or  Classical  and  Antiquarian  Researches 
(1838-39),  and  Illustrations  of  the  Antiquity  of  the  Book 
of  Genesis  (1839).  With  Sir  Henry  Rawlinson  and  Dr 
Hincks  he  shares  the  honour  of  having  been  one  of  the 
first  decipherers  of  the  cuneiform  inscriptions  of  Nineveh. 
He  was  also  the  author  of  English  Etymologies  (1846). 
He  died  at  Laycock  Abbey,  17th  September  1877. 

TALC.  See  GEOLOGY,  vol.  x.  p.  228,  and  MINERALOGY, 
vol.  XVL  p.  414. 

TALCA,  a  town  of  Chili,  capital  of  the  province  of 
Talca,  is  situated  on  the  Claro,  a  tributary  of  the  Maule, 
nearly  due  south  of  Santiago,  with  which  it  is  connected 
by  rail.  The  town  has  a  lyceum  and  some  woollen  manu 
factures  (especially  of  "  ponchos").  In  1875  the  population 
numbered  17,496,  and  in  1885  about  19,000. 

TALENT.     See  NUMISMATICS,  vol.  xvii.  p.  631. 

TALES  are,  in  the  usual  acceptance  of  the  word,  ficti 
tious  narratives,  long  or  short,  ancient  or  modern.  In  this 
article  "tale"  is  used  in  a  stricter  sense,  as  equivalent  to  the 
German  "Volks-marchen"  or  the  French  "conte  populaire." 
Thus  understood,  popular  tales  mean  the  stories  handed 
down  by  oral  tradition  from  an  unknown  antiquity, 
among  savage  and  civilized  peoples.  So  understood, 
popular  tales  are  a  subject  in  mythology,  and  indeed  in 
the  general  study  of  the  development  of  man,  of  which  the 
full  interest  and  importance  is  scarcely  yet  recognized. 
Popular  tales  won  their  way  into  literature,  it  is  true,  at  a 
very  distant  period.  The  Homeric  epics,  especially  the 
Odyssey,  contain  adventures  which  are  manifestly  parts 
of  the  general  human  stock  of  popular  narrative.  Other 
examples  are  found  in  the  Riyveda,  and  in  the  myths  which 
were  handled  by  the  Greek  dramatists.  Collections  of 
popular  tales,  more  or  less  subjected  to  conscious  literary 
treatment,  are  found  in  Sanskrit,  as  in  the  work  of 


Somadeva,  whose  Kathd  Sarit  Sdgara,  or  "  Ocean  of  the 
Streams  of  Story,"  has  been  translated  by  Mr  Tawney 
(Calcutta,  1880).  The  THOUSAND  AND  ONE  NIGHTS  (q.v.) 
are  full  of  popular  tales,  and  popular  tales  are  the  staple 
of  the  mediaeval  Gesta  Romanorum,  and  of  the  collections 
of  Straparola  and  other  Italian  conteurs.  In  all  these  and 
similar  gatherings  the  story,  long  circulated  from  mouth 
to  mouth  among  the  people,  is  handled  with  conscious  art, 
and  little  but  the  general  outline  of  plot  and  character  of 
incident  can  be  regarded  as  original.  In  the  Histoires  ou 
Conies  du  Temps  Passe  of  Perrault  (Elzevir,  Amsterdam, 
1697;  the  Parisian  edition  is  of  the  same  date)  we  have 
one  of  the  earliest  gatherings  of  tales  which  were  taken 
down  in  their  nursery  shape  as  they  were  told  by  nurses 
to  children.  This  at  least  seems  probable,  though  M. 
Alfred  Maury  thinks  Perrault  drew  from  literary  sources. 
Perrault  attributed  the  composition  to  his  son,  P.  Darmau- 
cour,  at  that  time  a  child,  and  this  pretext  enabled  him  to 
give  his  stories  in  a  simple  and  almost  popular  guise.  In 
the  dedication  signed  by  the  boy,  Perrault  offers  remarks 
which  really  do  throw  a  certain  light  on  the  origin  and 
characteristics  of  "marchen."  He  says,  "Us  renferment 

tous  une  morale  tres  sensee et  donnent  une  image 

de  ce  qui  se  passe  dans  les  moindres  families,  ou  la  louable 
impatience  d'instruire  les  enfans  fait  imaginer  des  histoires 
depourvues  de  raison  pour  s'accomoder  a  ces  inemes  enfants, 
qui  n'en  ont  pas  encore."  It  seems  that  popular  tales  in 
many  cases  probably  owe  their  origin  to  the  desire  of 
enforcing  a  moral  or  practical  lesson.  It  appears  that 
their  irrational  and  "  infantile  "  character — "  depourvues 
de  raison  " — is  derived  from  their  origin,  if  not  actually 
among  children,  at  least  among  childlike  peoples,  who  have 
not  arrived  at  "raison,"  that  is,  at  the  scientific  and  modern 
conception  of  the  world  and  of  the  nature  of  man. 

The  success  of  Perrault's  popular  tales  brought  the 
genre  into  literary  fashion,  and  the  Comtesse  d'Aulnoy  in 
vented,  or  in  some  cases  adapted,  "contes,"  which  still  retain 
a  great  popularity.  But  the  precise  and  scientific  collec 
tion  of  tales  from  the  lips  of  the  people  is  not  much  earlier 
than  our  century.  The  chief  impulse  to  the  study  was 
given  by  the  brothers  Grimm.  The  first  edition  of  their 
Kinder-  und  Haus-Mdrchen  was  published  in  1812.  The 
English  reader  will  find  a  very  considerable  bibliography 
of  popular  tales,  as  known  to  the  Grimms,  in  Mrs  Alfred 
Hunt's  translation,  Grimm's  Household  Tales,  with  Notes 
(London,  1884).  "  How  unique  was  our  collection  when  it 
first  appeared,"  they  exclaim,  and  now  merely  to  enumerate 
the  books  of  such  traditions  would  occupy  much  space. 
In  addition  to  the  marchen  of  Indo-European  peoples,  the 
Grimms  became  acquainted  with  some  Malay  stories, 
some  narratives  of  Bechuanas,  Negroes,  American  Indians, 
and  Finnish,  Esthonian,  and  Magyar  stories.  Thus  the 
Grimms' knowledge  of  non-European  marchen  was  extremely 
slight.  It  enabled  them,  however,  to  observe  the  increase 
of  refinement  "  in  proportion  as  gentler  and  more  humane 
manners  develop  themselves,"  the  monstrosities  of  Finnish 
and  Red-Indian  fancy  gradually  fading  in  the  narratives 
of  Germans  and  Italians.  The  Grimms  notice  that  the 
evolution  of  popular  narrative  resembles  the  evolution  of 
the  art  of  sculpture,  from  the  South-Sea  idol  to  the  frieze 
of  the  Parthenon,  "  from  the  strongly  marked,  thin,  even 
ugly,  but  highly  expressive  forms  of  its  earliest  stages  to 
those  which  possess  external  beauty  of  mould."  Since  the 
Grimms'  time  our  knowledge  of  the  popular  tales  of  non- 
European  races  has  been  greatly  enriched.  We  possess 
numbers  of  North-American.  Brazilian,  Zulu,  Swahili, 
Eskimo,  Samoan,  Maori,  Kaffir,  Malagasy,  Bushman,  and 
even  Australian  marchen,  and  can  study  them  in  compar 
ison  with  the  stories  of  Hesse,  of  the  West  Highlands  of 
Scotland,  of  Scandinavia. 
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While  the  popular  romances  of  races  of  all  colours  must 
be  examined  together,  another  element  in  this  subject  is 
not  less  important.  It  had  probably  been  often  observed 
before,  but  the  fact  was  brought  out  most  vividly  by 
Von  Hahn  (Griechische  und  albanesische  Marchen,  Leipsic, 
1864),  that  the  popular  tales  of  European  races  turn 
on  the  same  incidents,  and  display  the  same  succession 
of  situations,  the  same  characters,  and  the  same  plots, 
as  are  familiar  in  the  ancient  epic  literature  of  Greece, 
India,  Germany,  and  Scandinavia.  The  epics  are  either 
fully-developed  miirchen  evolved  by  the  literary  genius  of 
poets  and  saga-men,  or  the  marchen  are  degenerate  and 
broken-down  memories  of  the  epics  and  sagas,  or  perhaps 
there  may  be  examples  of  both  processes.  The  second 
view, — namely,  that  the  popular  tales  are,  so  to  speak,  the 
scattered  grains  of  gold  of  which  the  epic  is  the  original 
"  pocket "  or  "  placer," — the  belief  that  the  miirchen  are 
the  detritus  of  the  saga, — was  for  a  long  time  prevalent. 
But  a  variety  of  arguments  enforce  the  opposite  conclusion, 
namely,  that  the  marchen  are  essentially  earlier  in  char 
acter  than  the  epic,  which  is  the  final  form  to  which  they 
have  been  wrought  by  the  genius  of  Homer  or  of  some  other 
remote  yet  cultivated  poet.  If  this  view  be  accepted,  the 
evolution  of  marchen  and  of  certain  myths  has  passed 
through  the  following  stages  : — 

(1)  The   popular  tale,  as  current  among  the  unculti 
vated  peoples,  such  as  Iroquois,  Zulus,  Bushmen,  Samoans, 
Eskimo,  and  Samoyedes.     This  tale  will  reflect  the  mental 
condition  of  rude  peoples,  and  will  be  full  of  monstrous 
and  miraculous  events,  with  an  absence  of  reason  proper, 
as  Perrault  says,  "  a  ceux  qui  n'en  ont  pas  encore."     At  the 
same  time  the  tale  will  very  probably  enforce  some  moral 
or  practical  lesson,  and  may  even  appear  to  have  been 
invented  with  this  very  purpose,  for  man  is  everywhere 
impressed  with  the  importance  of  conduct, 

(2)  The  same  tale — or  rather  a  series  of  incidents  and 
a  plot  essentially  the  same — as  it  is  discovered  surviving 
in  the  oral  traditions  of  the  illiterate  peasantry  of  European 
races.     Among  them  the  monstrous  element,  the  ferocity 
of  manners  observed  in  the  first  stage,  will  be  somewhat 
modified,    but   will   be   found   most  notable   among  the 
Slavonic  tribes.     Nowhere,  even  in  German  and  Scottish 
miirchen,  is  it  extinct,  cannibalism  and  cruel  torture  being 
favourite  incidents. 

(3)  The  same  plot  and  incidents  as  they  exist  in  the 
heroic  epics  and  poetry  of  the  cultivated  races,  such  as 
the  Homeric  books,  the  Greek  tragedies,  the  Cyclic  poets, 
the  Kalewala  of  the  Finns,  certain  hymns  of  the  Rigveda, 
certain   legends   of   the    Brahmanas,    the    story   of    the 
Volsungs, — in  these  a  local  and  almost  historical  character 
is  given  by  the  introduction  of  names  of  known  places,  and 
the  adventures  are  attributed  to  national  heroes, — Odys 
seus,  (Edipus,  Sigurd,  Wainamoinen,  Jason,  Pururavas,  and 
others.     The  whole  tone  and  manners  are  nobler  and  more 
refined  in  proportion  as  the  literary  workmanship  is  more 
•elaborate. 

This  theory  of  the  origin  of  popular  tales  in  the  fancy 
of  peoples  in  the  savage  condition  (see  MYTHOLOGY),  of 
their  survival  as  marchen  among  the  peasantry  of  Indo- 
European  and  other  civilized  races,  and  of  their  transfigu 
ration  into  epics,  could  only  be  worked  out  after  the 
discovery  that  savage  and  civilized  popular  tales  are  full  of 
close  resemblances.  These  resemblances,  when  only  known 
to  exist  among  Indo-European  peoples,  were  explained  as 
part  of  a  common  Aryan  inheritance,  and  as  the  result  of 
.a  malady  of  language.  This  system,  when  applied  to 
myths  in  general,  has  already  been  examined  (see  MYTHO 
LOGY).  According  to  another  view,  miirchen  everywhere 
resemble  each  other  because  they  all  arose  in  India,  and 
have  thence  been  borrowed  and  transmitted.  For  this 


theory  consult  Benfey's  Panchatantra  and  M.  Cosquin's 
Contes  de  Lorraine  (Paris,  1886).  In  opposition  to  the 
Aryan  theory,  and  the  theory  of  borrowing  from  India, 
the  system  which  is  here  advocated  regards  popular  tales 
as  kaleidoscopic  arrangements  of  comparatively  few  situa 
tions  and  incidents,  which  again  are  naturally  devised  by 
the  early  fancy.  Among  these  incidents  may  be  men 
tioned,  first,  kinship  and  intermarriage  between  man  and 
the  lower  animals  and  even  inorganic  phenomena.  Thus 
a  girl  is  wooed  by  a  frog,  pumpkin,  goat,  or  bear,  or 
elephant,  in  Zulu,  Scotch,  Walachian,  Eskimo,  Ojibway, 
and  German  miirchen.  This  incident  is  based  on  the  lack 
of  a  sense  of  difference  between  man  and  the  things  in  the 
world  which  is  prevalent  among  savages  (see  MYTHOLOGY). 
Other  incidents  familiar  in  our  nursery  tales  (such  as 
' '  Cinderella "  and  "  Puss  in  Boots  ")  turn  on  the  early 
belief  in  metamorphosis,  in  magic,  in  friendly  or  protecting 
animals  (totems  or  beast  manitous).  Others  depend  on 
the  early  prevalence  of  cannibalism  (compare  Grimm,  47, 
"  The  Juniper  Tree ").  This  recurs  in  the  mad  song  of 
Gretchen  in  Faust,  concerning  which  a  distinguished 
student  writes,  "  This  ghost  of  a  ballad  or  rhyme  is  my 
earliest  remembrance,  as  crooned  by  an  old  East-Lothian 
nurse."  (Compare  Chambers's  Popular  Rhymes  of  Scot 
land,  1870,  p.  49.)  The  same  legend  occurs  among  the 
Bechuanas,  and  is  published  by  Casalis.  Yet  another 
incident  springs  from  the  taboo  on  certain  actions  between 
husband  and  wife,  producing  the  story  of  Cupid  and  Psyche 
(see  Lang's  Custom  and  Myth,  1884,  p.  64)..  Once  more, 
the  custom  which  makes  the  youngest  child  the  heir  is  illus 
trated  in  the  marchen  of  the  success,  despite  the  jealousy 
of  the  elders,  of  Cinderella,  of  the  Zulu  prince  (Callaway's 
Tales  from  the  Amazulu,  pp.  64,  65),  and  in  countless 
other  miirchen.  In  other  cases,  as  in  the  world-wide 
miirchen  corresponding  to  the  Jason  epic,  we  seem  in 
presence  of  an  early  romantic  invention, — how  diffused  it 
is  difficult  to  imagine.  Moral  lessons,  again,  are  inculcated 
by  the  numerous  tales  which  turn  on  the  duty  of  kind 
ness,  or  on  the  impossibility  of  evading  fate  as  announced 
in  prophecy.  In  opposition  to  the  philological  explanation 
of  the  story  of  CEdipus  as  a  nature-myth,  this  theory  of 
a  collection  of  incidents  illustrative  of  moral  lessons  is 
admirably  set  forth  in  Prof.  Cauparetti's  Edipo  e  la 
Mitologia  Comparata  (Pisa,  1867). 

On  a  general  view,  then,  the  stuff  of  popular  tales  is  a 
certain  number  of  incidents  and  a  certain  set  of  combina 
tions  of  these  incidents.  Their  strange  and  irrational 
character  is  due  to  their  remote  origin  in  the  fancy  of  men 
in  the  savage  condition;  and  their  wide  distribution  is 
caused,  partly  perhaps  by  oral  transmission  from  people  to 
people,  but  more  by  the  tendency  of  the  early  imagination 
to  run  everywhere  in  the  same  grooves.  The  narratives, 
in  the  ages  of  heroic  poetry,  are  elevated  into  epic  song, 
and  in  the  Middle  Ages  they  were  even  embodied  in 
legends  of  the  saints.  This  view  is  maintained  at  greater 
length,  and  with  numerous  illustrations,  in  the  introduction 
to  Mrs  Hunt's  translation  of  Grimm's  Kinder-  und  Haus- 
Mdrchen,  and  in  Custom  and  Myth,  already  referred  to. 

A  complete  bibliography  of  the  literature  of  popular  tales  would 
fill  many  pages.  The  reader  who  is  curious  about  savage  popular 
tales  may  turn  to  Theal's  Kaffir  Folk  Lore  (2d  ed.,  London, 
1886);  Callaway's  Nursery  Talcs  of  tlie  Amazulu  (London,  1SG8); 
Sehooleraft's  Algic  Rcscarclies;  Gill's  Myths  and  Talcs  of  the  South 
Pacific;  Petitot's  Traditions  Indienncs  (1886);  Shortland's  Maori 
Religion  and  Mythology  (London,  1882)  ;  The  South  African  Foil; 
Lore  Record;  the  Folk  Lore  Record  (London,  1879-85,  Malagasy 
stories) ;  Rink's  Talcs  and  Traditions  of  the  Eskimo  ;  Block's 
Hottentot  Tales  and  Fables  (London,  1864);  Castren's  Samoyedischc 
Marchen  ;  and  Leland's  Algonquin  Legends  (London,  1884).  For 
European  tales,  the  bibliography  in  the  translation  of  Grimm 
already  referred  to  may  be  used,  and  the  Maisonneuve  collection, 
Lcs  Literatures  populaircs  may  be  recommended.  The  names  of 
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Liebrecht,  Kohler,  Dasent,  Ralston,  Nigra,  Pitre,  Cosquin,  Afanasief, 
Gaidoz,  Sebillot,  may  serve  as  clues  through  the  enchanted  forest  of 
the  nursery  tales  of  Europe.  (A.  L. ) 

TALFOURD,  SIR  THOMAS  NOON  (1795-1854),  was  at 
once  eminent  as  a  lawyer,  as  a  writer,  and  as  a  member  of 
a  brilliant  and  polished  society.  He  had  the  faculty  of 
winning  friendships  ;  so  sympathetic  indeed  was  his  nature 
that  he  unconsciously  biassed  many  of  the  most  acute 
among  his  acquaintances  towards  an  estimate  of  his  genius 
as  an  author — more  especially  as  a  dramatist — hardly 
commensurate  with  what  more  impartial  criticism  has 
decided  to  be  his  just  meed  of  praise.  But,  though  even 
his  most  excellent  work  in  literature  has  now  ceased  to 
be  generally  cared  for,  his  poetry  must  always  be  inter 
esting  to  the  literary  student. 

The  son  of  a  brewer  in  good  circumstances,  Talfourd 
was  born  on  January  26,  1795,  at  Doxey,  near  Stafford 
(some  accounts  mention  Reading).  He  received  his  early 
education,  first  at  an  institution  near  Hendon,  and  later 
at  the  Reading  grammar-school  under  Dr  Valpy.  Here, 
it  is  said,  he  acquired  his  taste  for  dramatic  poetry,  pre 
sumably  under  the  guidance  of  Dr  Valpy.  At  the  age  of 
eighteen  the  lad  was  sent  to  London  to  study  law  under  Mr 
Chitty,  the  special  pleader.  Early  in  1821  he  joined  the 
Oxford  circuit,  having  been  called  to  the  bar  at  the  Middle 
Temple  in  February  of  that  year.  When,  fourteen  years 
later,  he  was  created  a  serjeant-at-law,  and  when  again  he 
in  1849  succeeded  Mr  Justice  Coltman  as  judge  of  the 
Court  of  Common  Pleas,  he  attained  these  distinctions 
more  perhaps  for  the  zeal  and  laborious  care  which  he 
invariably  displayed  in  his  conduct  of  the  cases  confided  to 
him  than  on  account  of  any  brilliance  of  forensic  talent  or 
of  any  marked  intellectual  subtlety.  A  parliamentary  life 
had  always  had  an  attraction  for  him,  and  at  the  general 
election  in  1835  he  was  returned  for  Reading.  This  seat 
he  retained  for  close  upon  six  years,  and  he  was  again 
returned  in  1847.  In  the  House  of  Commons  he  was  no 
mere  ornamental  member.  Those  efforts  of  his  which  have 
most  interest  for  us  of  later  date  were  made  on  behalf  of 
the  rights  of  authors,  for  whose  benefit  he  introduced  the 
Internationa]  Copyright  Bill;  his  speech  on  this  subject 
was  considered  the  most  telling  made  in  the  House  during 
that  session.  The  bill  met  with  strong  opposition,  but 
Talfourd  had  the  satisfaction  of  seeing  it  ultimately  pass 
into  law  in  1842,  albeit  in  a  greatly  modified  form. 

At  the  period  of  his  elevation  to  the  bench  he  was 
created  a  knight,  and  thenceforward  his  life  was,  in  the 
intervals  of  his  professional  labours,  devoted  to  scholarly 
and  literary  pursuits.  From  his  school  days  he  had  enter 
tained  dreams  of  attaining  eminence  as  a  writer ;  and  to  the 
last  he  remained  a  diligent  student  of  literature,  ancient 
and  modern.  During  his  early  years  in  London  Talfourd 
found  himself  forced  to  depend — in  great  measure,  at  least 
— upon  his  literary  exertions.  He  was  at  this  period  on 
the  staff  of  the  London  Magazine,  and  was  an  occasional 
contributor  to  the  Edinburgh  and  Quarterly  reviews,  the 
Neiv  Monthly  Magazine,  and  other  periodicals ;  while,  on 
joining  the  western  circuit,  he  acted  as  law  reporter  to 
The  Times.  His  legal  writings  on  matters  germane  to  lit 
erature  are  excellent  expositions,  animated  by  a  lucid  and 
sufficiently  telling,  if  not  highly  polished,  style.  Among 
the  best  of  these  are  his  article  "On  the  Principle  of 
Advocacy  in  the  Practice  of  the  Bar"  (in  the  Law  Magazine, 
January  1846) ;  his  Proposed  New  Law  of  Copyright  of  the 
Highest  Importance  to  Authors  (1838) ;  Three  Speeches  de 
livered  in  the  House  of  Commons  in  Favour  of  an  Extension 
of  Copyright  (1840);  and  his  famous  Speech  for  the  De 
fendant  in  the  Prosecution,  the  Queen  v.  Moxon,  for  the 
Publication  of  Shelley's  Poetical  Works  (1841). 

But  Talfourd  cannot  be  said  to  have  gained  any  position 


among  men  of  letters  until  the  production  of  his  tragedy 
Ion,  which  was  privately  printed  in  1835,  and  produced 
in  the  following  year  at  Covent  Garden  theatre.  The 
tragedy  was  also  well  received  in  America,  and  it  met  with 
the  honour  of  reproduction  at  Sadler's  Wells  in  December 
1861.  This  dramatic  poem,  its  author's  masterpiece,  turns 
upon  the  voluntary  sacrifice  of  Ion,  king  of  Argos,  in  re 
sponse  to  the  Delphic  oracle,  which  had  declared  that  only 
with  the  extinction  of  the  reigning  family  could  the  pre 
vailing  pestilence  incurred  by  the  deeds  of  that  family  be 
removed.  As  a  poem  Ion  has  many  high  qualities.  The 
blank  verse,  if  lacking  the  highest  excellence,  is  smooth 
and  musical,  and  the  lines  are  frequently  informed  with  the 
spirit  of  genuine  poetry  ;  the  character  of  the  high-souled 
son  of  the  Argive  king  is  finely  developed,  and  the  reader 
is  affected  throughout  by  that  same  sense  of  the  relentless 
working  and  potency  of  destiny  which  so  markedly  distin 
guishes  the  writings  of  the  Greek  dramatists. 

Two  years  later,  at  the  Haymarket  theatre,  The  Athenian 
Captive  was  acted  with  moderate  success.  In  1839  Glen' 
coe,  or  the  Fate  of  the  Macdonalds,  was  privately  printed, 
and  in  1840  it  was  produced  at  the  Haymarket ;  but  this 
home  drama  is  indubitably  much  inferior  to  his  two  classic 
plays.  The  Castilian  (1853)  did  not  excite  a  tenth  part  of 
the  interest  called  forth  by  Ion.  Before  this  he  had  pro 
duced  various  prose  writings  other  than  those  already  re 
ferred  to, — among  them  his  "  History  of  Greek  Litera 
ture,"  in  the  Encyclopsedia  Metropolitana. 

Besides  the  honour  of  knighthood  and  his  various  legal 
distinctions,  Talfourd  held  the  honorary  degree  of  D.C.L. 
from  the  university  of  Oxford.  He  died  in  court  during 
the  performance  of  his  judicial  duties,  at  Stafford,  on 
March  13,  1854. 

In  addition  to  the  writings  above-mentioned,  Talfourd  was  the 
author  of  The  Letters  of  diaries  Lamb,  with  a  Sketch  of  his  Life 
(1837);  Recollections  of  a  First  Visit  to  the  Alps  (1841);  Vacation 
Humbles  mid  Thoughts,  comprising  recollections  of  three  Conti' 
nental  tours  in  the  vacations  of  1841,  1842,  and  1843  (2  vols.,  1844) ; 
and  Final  Memorials  of  Charles  Lamb  (1849-50). 

TALISMAN.     See  AMULET. 

TALLAGE,  or  TALLIAGE  (from  the  French  tailler,  i.e., 
a  part  cut  out  of  the  whole),  appears  to  have  signified  at 
first  a  tax  in  general,  but  became  afterwards  confined  in 
England  to  a  special  form  of  tax,  the  assessment  upon  cities, 
boroughs,  and  royal  demesnes — in  effect,  a  land  tax.  Like 
SCTJTAGE  (g.v.),  tallage  was  superseded  by  the  subsidy  sys 
tem  in  the  14th  century.  The  last  occasion  on  which  it  was 
levied  appears  to  be  the  year  1332.  The  famous  statute 
of  25  Edw.  L  (in  some  editions  of  the  statutes  34  Edw.  I.) 
De  Tallagio  non  Concedendo,  though  it  is  printed  among 
the  statutes  of  the  realm,  and  was  cited  as  a  statute  in 
the  preamble  to  the  Petition  of  Right  in  1627,  and  by  the 
judges  in  John  Hampden's  case  in  1637,  is  probably  an 
imperfect  and  unauthofitative  abstract  of  the  Confirmatio 
Cartarum.  The  first  section  enacts  that  no  tallage  or  aid 
shall  be  imposed  or  levied  by  the  king  and  his  heirs  with 
out  the  will  and  assent  of  the  archbishops,  bishops,  and 
other  prelates,  the  earls,  barons,  knights,  burgesses,  and 
other  freemen  in  the  kingdom.  Tallagium  facere  was  the 
technical  term  for  rendering  accounts  in  the  exchequer,  the 
accounts  being  originally  kept  by  means  of  tallies  or 
notched  sticks.  The  tellers  (a  corruption  of  talliers)  of  the 
exchequer  were  at  one  time  important  financial  officers. 
The  system  of  keeping  the  national  accounts  by  tallies  was 
abolished  by  23  Geo.  IIL  c.  82,  the  office  of  teller  by  57 
Geo.  III.  c.  84. 

TALLEYRAND  DE  PERIGORD,  CHARLES  MAURICE 
(1754-1838),  created  by  Napoleon  a  prince  of  the  empire 
under  the  title  of  the  Prince  de  B6n  event,  was  born  at 
Paris  on  2d  February  1754.  His  father,  who  was  of  a 
younger  branch  of  the  princely  family  of  Chalais,  was  an 
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officer  in  the  army  of  Louis  XV.,  and  his  mother,  also  of 
noble  family,  was  a  member  of  the  royal  household  at  Ver 
sailles.  An  accident  in  infancy  rendered  Talleyrand  lame 
for  life,  and  changed  his  whole  career.  His  upbringing  was, 
in  accordance  with  the  fashionable  heartlessness  of  the  day, 
entirely  left  to  strangers ;  and  while  a  boy  he  was,  in  con 
sequence  of  his  lameness,  formally  deprived  by  a  conseil  de 
famille  of  his  rights  of  primogeniture, — his  younger  brother, 
the  Comte  d'Archambaud,  taking  his  place ;  and  he  was 
destined  for  the  church.  He  keenly  felt  the  blow,  but  was 
powerless  to  avert  it ;  and  he  used  his  enforced  profession 
only  as  a  stepping-stone  to  his  ambition,  always  despising 
it,  and  coolly  and  defiantly  forsaking  it  when  he  found  it 
an  embarrassment. 

When  he  was  removed  from  the  country  he  was  sent  to 
the  College  d'Harcourt,  where  he  speedily  distinguished 
himself;  and  in  1770,  when  sixteen  years  of  age,  he 
became  an  inmate  of  the  Se"minaire  de  St  Sulpice,  his 
education  being  completed  by  a  course  in  the  Sorbonne. 
Much  as  Talleyrand  despised  the  church  as  a  career,  he 
never  ceased  highly  to  appreciate  theology  as  a  training, 
and  he  publicly  testified  to  its  value  to  the  statesman  and 
specially  to  the  diplomatist.  While  achieving  distinction 
as  a  student,  he  carefully  cultivated  such  society  as  might 
promote  his  advancement ;  and  it  was  in  the  circle  of 
Madame  du  Barry  that  his  cynicism  and  wit,  reported  by 
her  to  the  king,  gained  him  the  position  of  abbe.  To  his 
arts  of  manner  were  added,  not  only  his  advantages  of 
birth  and  scholarship,  but  a  penetrating  judgment  of  men 
and  affairs,  a  subtle  audacity,  and  a  boundlessly  selfish 
ambition.  As  early  as  1780  we  find  this  abbe  nwlgre  lui 
to  have  reached  the  important  position  of  "  agent-general" 
of  the  French  clergy.  His  ability  and  his  flagrant 
immorality  alike  rendered  him  a  marked  man,  and  the 
latter  did  not  prevent  his  appointment,  in  accordance 
with  his  father's  dying  request  to  the  king,  as  bishop  of 
Autun  in  January  1789.  The  clergy  of  his  own  diocese 
immediately  elected  him  a  member  of  the  states-general; 
and  he  delivered  before  his  constituents  one  of  the  most 
remarkable  speeches  which  the  crisis  produced,  containing 
a  sagacious  and  statesmanlike  programme  of  the  reforms 
which  the  condition  of  France  demanded.  He  thus  entered 
the  assembly  as  one  of  its  leaders. 

The  states-general  had  hardly  met  ere  Talleyrand's  influ 
ence  was  called  into  play.  He  successfully  urged  the 
clergy  to  yield  to  the  demand  of  the  commons  that  the 
three  estates  should  meet  together;  and  the  nobles  could 
thereafter  only  follow  the  example  thus  set.  On  the 
question  of  the  extent  of  the  assembly's  authority  he  again 
sided  with  the  popular  leaders.  As  a  financier  of  great 
foresight  and  power  he  soon  became  justly  celebrated; 
and  his  position  in  the  assembly  may  be  estimated  by  his 
appointment  as  one  of  a  committee  of  eight  to  frame  the 
project  of  a  constitution.  All  his  previous  successes  were, 
however,  eclipsed  by  the  daring  with  which  he  attacked 
the  rights  and  privileges  of  his  own  order.  He  had 
seconded  the  proposals  that  the  clergy  should  give  up  their 
tithes  and  plate  for  the  benefit  of  the  nation,  and  on  10th 
October  1789  he  himself  proposed  a  scheme  whereby  the 
landed  property  of  the  church  should  be  confiscated  by  the 
state.  On  2d  November,  after  violent  debates,  his  project 
was  carried,  and  the  old  clergy  thereafter  ranked  him  as 
an  enemy.  But  his  general  popularity  so  much  increased 
that  he  was  charged  by  the  national  assembly  to  prepare  a 
written  memoir  in  defence  of  its  labours ;  and  the  mani 
festo,  read  on  February  10,  1790,  was  received  with  great 
approval  throughout  the  country.  On  the  16th  he  was 
elected  president  of  the  assembly  for  the  usual  brief  term. 
On  various  subjects  he  was  now  looked  up  to  as  an 
authority, — on  education,  on  electoral  and  ecclesiastical 


reform,  on  banking,  and  on  general  finance.     His  career  as 
a  diplomatist  had  not  yet  begun. 

On  July  14,  1790,  Talleyrand,  at  the  head  of  300  clergy, 
assisted  at  the  fete  in  the  Champ  de  Mars  in  commemora 
tion  of  the  fall  of  the  Bastille,  and  publicly  blessed  the 
great  standard  of  France.  By  this  time,  however,  the 
dispute  as  to  the  civil  constitution  of  the  clergy  had  broken 
out,  the  decision  of  the  assembly  being  resisted  by  the 
king,  backed  by  the  pope.  When  in  November  the  king 
yielded,  Talleyrand  boldly  took  the  required  oath,  only  two 
bishops  following  his  example.  New  bishops  were  elected 
by  the  assembly,  and  these  he,  in  open  defiance  of  the 
church,  consecrated.  In  the  end  of  April  1791  he  was 
suspended  from  his  functions  and  excommunicated  by  the 
pope.  Without  a  moment's  hesitation  Talleyrand  aband 
oned  his  profession,  which  he  never  afterwards  resumed. 
He  had  been  false  to  its  vows,  and  had  scandalized  it  by 
his  shameless  life.  It  was  only  in  the  preceding  February 
that  he  had,  in  declining  nomination  for  the  archbishopric 
of  Paris,  felt,  indiscreetly  enough  and  contrary  to  his  usual 
practice,  the  necessity  of  writing  to  the  Moniteur  a  hypo 
critical  confession  of  his  gambling  propensities,  stating 
his  gains  at  30,000  francs.  Although  in  1801  the  excom 
munication  was  recalled,  it  was  nearly  half  a  century  after 
his  first  act  of  defiance  ere  he  became  personally  reconciled 
to  the  church,  and  then  only  when  he  was  at  the  point  of 
death. 

On  purely  political  lines,  however,  Talleyrand's  career 
became  more  and  more  celebrated.  In  the  beginning  of 
the  same  month  of  April  1791,  his  friend  Mirabeau  having 
just  died,  he  was  appointed  to  succeed  him  as  a  director 
of  the  department  of  Paris,  a  position  which  still  further 
increased  his  influence  in  the  circles  of  the  metropolis. 
On  the  flight  of  the  king  in  June,  Talleyrand  leaned  at 
first  and  cautiously  towards  the  duke  of  Orleans,  but  finally 
declared  for  a  constitutional  monarchy  with  Louis  XVI. 
still  on  the  throne.  Ere  the  constitutional  assembly 
brought  its  existence  to  a  close  on  14th  September,  he 
unfolded  before  it  his  magnificent  scheme  of  national 
education,  which,  in  the  words  of  Sir  Henry  Bulwer, 
"  having  at  one  extremity  the  communal  school  and  at 
the  other  the  Institute,  exists  with  but  slight  alterations  at 
this  very  day."  The  assembly  had  voted  that  none  of  its 
members  should  be  members  of  the  new  legislative  body, 
so  that  Talleyrand  was  free  ;  besides,  events  were  hurrying 
on  with  strange  and  critical  rapidity ;  and  Talleyrand  left 
France  for  England,  reaching  London  in  the  end  of 
January  1792.  With  this  visit  his  diplomatic  career  may 
be  said  to  have  begun. 

He  was  not  formally  accredited,  but  had  in  his  pocket 
an  introduction  to  Lord  Grenville  by  Delessart  the  foreign 
minister ;  the  king  himself  was  aware  of  his  mission,  the 
ostensible  object  of  which  was  to  conciliate  England. 
Talleyrand  for  his  part  shared  the  ulterior  views  of 
Narbonne,  the  minister  of  war,  that  it  would  be  for  the 
advantage  of  his  country  to  divert  its  energies,  which  were 
morbidly  directed  to  its  internal  troubles,  into  another 
channel,  and  to  precipitate  an  Austrian  war.  Although 
received  well  in  London  society,  he  found  the  want  of 
official  credentials  a  fatal  obstacle  to  his  diplomatic  nego 
tiations,  and  he  returned  to  Paris,  whence  he  was  almost 
immediately  again  despatched  to  the  English  court  under 
much  more  favourable  conditions.  He  was  nominally  only 
attendant  with  De  Chauvelin,  the  minister  plenipotentiary, 
but  he  was  really  the  head  of  the  embassy,  and  he  carried 
with  him  a  letter  of  Louis  XVI.  to  George  III.  At  this 
time,  indeed,  Talleyrand's  relations  with  Louis  were  very 
close, — far  closer  than  he  afterwards  cared  or  dared  to 
avow.  All,  however,  was  of  no  avail.  The  startling 
course  of  the  Revolution  made  the  English  look  askance 
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upon  his  mission,  and  he  returned  baffled  to  Paris,  where 
he  arrived  shortly  before  the  coup  d'etat  of  the  10th  of 
August.  But  this  place,  where  his  wariest  manoeuvres 
were  outdone  by  the  rapidity  of  the  popular  movements, 
and  where  at  any  turn  of  affairs  he  might  lose  his  head, 
was  not  to  his  liking ;  and  by  the  middle  of  September 
he  is  for  the  third  time  in  London.  It  is  characteristic 
of  the  man — of  the  dexterity  as  well  as  audacity  of  his 
intrigue — that  he  who  had  but  shortly  before  carried  with 
him  a  letter  of  favour  from  Louis  XVI.  was,  now  that 
royalty  was  abolished,  the  bearer  of  a  specific  passport — 
"going  to  London  by  our  orders" — under  the  hand  of 
Danton.  Equally  characteristic  is  the  express  falsehood 
with  which  he  opens  his  negotiations :  he  writes  at  once 
to  Lord  Grenville,  "  I  have  at  this  time  absolutely  no  kind 
of  mission  in  England  " — he  was  selling  his  library  and 
seeking  repose.  His  courtesies  were  not  returned ;  and, 
although  he  succeeded  in  making  friends  in  certain  high 
quarters,  he  was,  in  the  end  of  January  1794,  under  the 
provisions  of  the  Alien  Act,  ordered  to  leave  England. 
Fortified  with  an  introduction  by  Lord  Lansdowne  to 
Washington,  he  sailed  for  the  United  States. 

A  decree  of  the  convention  had  issued  against  Talley 
rand  during  his  stay  in  England.  He  was  an  emigre. 
But  as  the  excesses  of  the  period  drew  to  a  close  the 
proscription  was  recalled  on  the  appeal  of  Chenier,  who 
founded  on  Talleyrand's  relations  with  Danton  and  his 
mission  to  England  in  the  service  of  the  Kevolution !  On 
July  25,  1795,  he  arrived  at  Hamburg,  whence  he  passed 
to  Berlin,  and,  after  a  short  stay  there,  to  Paris.  He  was 
received  with  enthusiasm  in  the  circles  of  fashion  and 
intrigue.  He  would  have  been  eagerly  welcomed  by  any 
of  the  political  parties  as  a  strength ;  but  the  Directory 
was  in  power,  and  he  supported  it.  Within  the  Directory 
he  supported  Barras,  as  against  his  compeers.  He  was 
thus  a  moderate  constitutionalist  and  in  the  way  of 
advancement. 

During  his  absence  from  France  he  had  been  elected  a 
member  of  the  Institute.  He  was  now  elected  its  secre 
tary.  In  this  capacity  he  read  before  it  two  memoirs — one 
on  the  "commercial  relations  of  the  United  States  with 
England,"  and  the  other  "  on  the  advantages  of  withdraw 
ing  from  new  colonies  in  present  circumstances."  These 
memoirs  exhibit  Talleyrand  at  the  very  maturity  of  his 
powers,  and  are  sufficient  to  establish  his  position  as 
one  of  the  most  far-seeing  and  thoughtful  statesmen  that 
France  ever  possessed.  The  first  paper  shows  how,  in 
spite  of  the  War  of  Independence,  the  force  of  language, 
race,  and  interest  must  in  his  view  bind  England  and  the 
States  together  as  natural  allies ;  and  it  contains  that 
remarkable  passage  (which  once  read  is  never  forgotten)  in 
which  the  civilization  of  America  is  described  as  exhibited 
in  space  as  well  as  in  time, — as  the  traveller  moves  west 
ward  from  State  to  State  he  appears  to  go  backward  from 
age  to  age.  The  papers,  which  were  read  in  April  and 
July  of  1797,  made  his  claim  to  state  recognition  irre 
sistible,  and  towards  the  end  of  the  latter  month  he  was 
appointed  to  the  post  of  foreign  minister. 

He  had  been  carefully  scanning  the  political  situation, 
and  he  accurately  foresaw  that  the  Directory,  which 
represented  no  one  set  of  opinions,  but  only  a  vain  com 
pound  of  all,  could  not  stand  against  unity  of  policy 
backed  by  force,  and  in  the  meantime  could  be  manipu 
lated.  Thus  with  a  brutal  swiftness  its  personnel  becomes 
changed.  Barras  with  his  sluggish  moderation  remains ; 
but,  behind  and  through  him,  it  is  the  dexterous  purpose 
of  Talleyrand  that  is  at  work.  This  is  the  first  character 
istic  of  his  administration.  Its  second  is  the  ability  which 
he  displays  in  his  communications  with  the  diplomatic 
service,  in  view  of  the  rupture  with  England.  Its  third  is 


the  shamelessly  corrupt  manner  in  which  he  approaches 
the  American  ambassadors  on  the  subject  of  the  seizure  of 
certain  ships,  on  the  conclusion  of  a  commercial  treaty 
between  England  and  the  States,  putting  himself  in  his 
public  and  powerful  position  at  their  service, — if  the  bribe 
were  suitably  large.  And  its  fourth  is  that  he  is  hardly  in 
the  chair  of  office  until  he  has  shrewdly  selected  Bonaparte 
as  the  object  of  his  assiduous  flatteries,  writing  to  him  in 
semi-confidence,  and  laying  the  basis  of  their .  future 
intimacy.  But  his  first  term  of  office  was  short :  the 
American  ambassadors  spurned  his  offer  and  let  his 
conduct  be  publicly  known,  with  the  result  that  for  this 
and  other  reasons  he  resigned  his  post.  Public  opinion 
was  outraged.  His  official  corruption,  however,  was  not 
ended,  for  Talleyrand  turned  everything  into  gold ;  in  his 
later  diplomacy  also  he  could  always  be  bought ;  and  this 
public  immorality  was  but  too  faithfully  reflected  in  his 
private  life,  in  which  gambling  was  his  passion  and  a 
source  of  his  vast  wealth. 

Out  of  office,  but  still  pulling  the  strings  of  the  Directory, 
he  awaited  the  arrival  of  Napoleon  in  Paris,  and  it  was 
his  hand  which  was  most  powerful  in  shaping  the  events 
of  the  18th  and  19th  Brumaire — 9th  and  10th  November 
1799.  He  reconciled  Sieyes  to  Bonaparte;  a  majority  of 
the  Directory — Sieyes,  Ducos,  and  at  last  at  his  persuasion 
even  Barras — resigned ;  the  Directory  collapsed,  and  the 
consulate  was  established  (see  NAPOLEOX  and  SIEYES). 
Napoleon  was  the  first  and  Talleyrand  the  second  man  in 
France. 

He  was  now  an  absolutist,  the  whole  drift  of  his 
influence  being  in  the  direction  of  consolidating,  under 
whatever  title,  the  power  of  Bonaparte.  For  many  years 
henceforward  Talleyrand's  career  is  part  of  the  general 
history  of  France.  He  is  soon  again  foreign  minister ;  and 
he  is  acknowledged  to  have  been  the  ablest  diplomatist  of 
an  age  when  diplomacy  was  a  greater  power  than  it  has 
ever  been  before  or  since.  To  him  falls  a  full  share  of 
responsibility  for  the  kidnapping  and  murder  of  the  Due 
d'Enghien  in  March  1804  (see  SAVARY).  He  had  assisted 
at  the  councils  when  the  atrocity  was  planned,  and  he 
wrote  to  the  grand-duke  justifying  the  seizure  of  the 
prince  while  on  Baden  territory.  His  hand  in  the  matter 
was  of  course  concealed.  But,  when  one  advised  him  to 
tender  his  resignation,  he  demurely  remarked,  "  If,  as  you 
say,  Bonaparte  has  been  guilty  of  a  crime,  that  is  no  reason 
why  I  should  be  guilty  of  a  folly."  In  other  and  more 
agreeable  directions  he  had  prostrated  himself  before 
Napoleon's  purposes,  approving  among  other  things  of  the 
policy  of  the  Concordat  (15th  July  1801),  and  securing 
thereby  the  recall  of  his  excommunication.  To  the  pope's 
grateful  brief,  which  gave  him  liberty  "  to  administer  all 
civil  affairs,"  he  coolly  gave  a  wide  interpretation,  and  he 
shortly  thereafter  married.  He  of  course  supported  and 
defended  first  the  consulship  for  life  and  then  the  crown 
ing  of  the  emperor. 

By  and  by,  however,  a  change  comes  over  his  political 
attitude,  and  it  is  not  long  ere  Napoleon  detects  it.  This 
change  we  date,  with  Sainte-Beuve,  from  the  end  of 
January  1809.  Before  the  peace  of  Tilsit,  July  8,  1807, 
from  Jena  onwards,  he  had  personally  accompanied  the 
great  conqueror ;  after  it  they  stood  apart,  for  the  states 
man  saw  in  those  brilliant  but  ceaseless  conquests  the 
prelude  to  the  ruin  of  his  master  and  his  country.  He 
was  now  prince  of  Benevento,  and  he  withdrew  from  the 
ministry,  receiving  at  his  own  desire  the  title  of  vice-grand- 
elector  of  the  empire.  Yet  he  had  not  disapproved  of  the, 
Spanish  war  ;  the  young  princes  had  even  been  entrusted 
to  his  surveillance  at  his  country  house  at  Valencay.  But 
anything  might  have  happened  to  the  emperor  in  Spain, 
and  Talleyrand  had  evidently  been  calculating  the  chances 
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of  the  future.  So  at  the  date  stated  the  explosion  occurs, 
Napoleon  pouring  upon  Talleyrand  all  the  fury  of  his 
invective,  reproaching  him  with  the  affair  of  the  Due 
d'Enghien,  and  clamouring  to  know  where  his  enormous 
wealth  had  come  from, — how  much  he  had  gained  at 
play  or  on  the  stock  exchange,  and  what  was  the  sum  of 
his  bribes  by  foreign  powers.  Over  and  over  again  such 
scenes  are  repeated,  the  burden  of  the  fierce  reproaches 
being  always  the  same ;  but  Talleyrand  stands  impassive 
as  a  statue,  remarking  once,  but  not  till  he  is  out  of  the 
room,  and  is  limping  away,  "What  a  pity  that  such  a 
great  man  has  been  so  badly  brought  up  !"  or  sending  in, 
at  another  time,  a  resignation,  which  of  course  is  not  ac 
cepted.  The  reproaches  of  the  emperor  were  only  too  well 
founded,  his  minister  having  reaped  a  vast  harvest  from 
the  smaller  powers  at  the  formation  of  the  Rhenish  Con 
federation  ;  it  is  indeed  recorded  that  Talleyrand  once  put 
a  figure  upon  his  gains  in  this  department  of  corruption — 
the  figure  being  no  less  than  sixty  million  francs. 

It  is  undoubtedly  to  his  credit,  however,  that  he  steadily 
resisted  a  warlike  policy,  and  that  he  was  particularly 
opposed  to  the  Russian  invasion.  He  was  occasionally 
employed  in  diplomatic  negotiations,  and  was  even  again 
offered  the  post  of  foreign  minister  if  he  would  give  up 
that  of  vice-grand-elector.  This  offer,  which  would  have 
placed  him  at  the  mercy  of  Napoleon,  he  declined,  and 
the  breach  between  the  two  widened.  Before  the  events 
of  1814  his  hotel  had  become  the  centre  of  anti-Napoleonic 
intrigue ;  as  the  crisis  approached  he  communicated  with 
the  allies ;  when  it  was  at  hand  he  favoured  a  regency, 
and  appeared  anxious  that  Marie  Louise  should  remain  in 
Paris  ;  and  when  this  was  abandoned  he  carefully  arranged 
a  feigned  departure  himself,  but  that  his  carriage  should 
be  turned  back  at  the  city  gates ;  he  did  return ;  and  the 
emperor  Alexander  was  his  guest  at  the  Hotel  Talleyrand  ! 
The  revolution  was  his  work;  and  his  nominee  Louis 
XVIII.  ascended  the  throne.  For  a  third  time,  and  again 
under  a  new  master,  he  was  appointed  foreign  minister. 
It  would  be  difficult  to  overestimate  the  splendid  services 
which  he  now  rendered  to  France.  In  Paris,  on  23d  April, 
the  treaty  was  concluded  under  which  the  soldiers  of  the 
allies  were  to  leave  French  soil ;  and  Talleyrand  success 
fully  urged  that  the  territory  of  France  should  be  the 
enlarged  territory  of  1792,  and  also  that  the  great  art 
treasures  of  which  so  many  European  cities  had  been 
despoiled  should  remain  in  Paris.  A  final  treaty  of  peace 
between  Europe  and  France  was  concluded  on  30th  May, 
and  in  September  the  congress  of  Vienna  assembled.  It 
was  the  scene  of  Talleyrand's  greatest  triumphs.  He 
succeeded  single-handed  in  breaking  up  the  confederation 
of  the  allies,  and  in  reintroducing  the  voice  of  France  into 
the  deliberations  of  the  European  powers.  Further,  on 
January  3,  1815,  a  secret  treaty  was  concluded  between 
Austria,  France,  and  England. 

When  Napoleon  escaped  from  Elba  and  advanced 
towards  Paris,  Louis  XVIII.  retired  to  Ghent.  Although 
the  congress  of  Vienna  was  thus  broken  up,  Talleyrand 
made  no  haste  to  follow  him  thither.  He  was  puzzled, 
and  remained  so  during  the  Hundred  Days.  He  despised 
Louis,  and  an  early  approach  to  Bonaparte  was  out  of  the 
question.  He  therefore  coolly  betook  himself  to  Carlsbad, 
remarking,  when  an  explanation  was  asked  for,  that  the 
first  duty  of  a  diplomatist  after  a  congress  was  to  attend 
to  his  liver !  Waterloo  of  course  decided  him.  He  ap 
peared  at  Ghent,  and  was  but  coldly  received.  The  foreign 
powers,  however,  intervened,  conscious  after  Vienna  of 
Talleyrand's  value  ;  and,  among  others,  Wellington  insisted 
that  the  great  diplomatist  must  be  taken  into  the  councils 
of  Louis, — with  the  result  that  he  became  prime  minister 
at  the  second  restoration.  But  his  position  was  one  of 


extreme  difficulty.  The  king  disliked  him  •  there  were 
scenes  bordering  on  violence  in  the  royal  presence ;  the 
Russian  emperor  intimated  his  hostility  to  him  ;  he  shared 
the  odium  of  having  a  man  like  Fouch6  for  a  colleague ; 
Chateaubriand  and  his  party  hated  and  beset  him.  For 
tunately  an  excuse  of  a  broad  and  national  kind  soon  pre 
sented  itself.  He  objected  to  the  conditions  which  the 
j  allies  were  imposing  upon  France,  refused  to  sign  the 
treaty,  and  on  24th  September  resigned  office. 

He  retired  into  private  life,  in  which  he  remained  for 
fifteen  years.  He  only  spoke  in  the  House  of  Peers 
three  times  during  this  period, — twice  (1821  and  1822) 
in  favour  of  the  liberty  of  the  press,  and  once  (1823) 
to  protest  against  the  Spanish  war.  But  in  1830,  when 
Charles  X.'s  reign  was  evidently  imperilled,  he  again  is  at 
the  centre  of  intrigue  ;  and  it  is  actually  at  his  private  but 
urgent  suggestion  that  Louis  Philippe  heads  the  revolution, 
taking,  to  begin  with,  the  title  of  lieutenant-general  of  the 
kingdom.  Declining  the  post  of  foreign  minister,  he 
proceeded  to  London  as  ambassador,  conducting  himself 
and  serving  his  country  with  his  usual  consummate  skill. 
He  returned  crowned  with  success  after  the  formation  of 
the  Quadruple  Alliance.  In  November  1834  he  resigned, 
and  quitted  public  life  for  ever. 

He  emerged  from  his  retirement  on  March  3,  1838,  to 
pronounce  before  the  Institute  the  eloge  of  Reinhard,  and 
in  so  doing  to  treat  of  diplomacy  in  general,  and  to 
suggest  an  indirect  but  adroit  apology  for  his  own  career. 
He  was  received  with  unbounded  enthusiasm  by  the  elite 
of  French  literature  and  society — Cousin  even  exclaiming 
that  the  eloge  was  worthy  of  Voltaire.  His  last  illness, 
which  had  by  this  time  shown  itself,  soon  prostrated  him. 
He  was  visited  on  his  death-bed  by  crowds  of  celebrities, 
including  the  king.  He  died  on  May  17,  1838,  at  the 
great  age  of  eighty-four.  He  is  buried  at  Vale^ay. 

According  to  his  desire,  his  memoirs  under  his  own  hand 
will  not  appear  till  1890. 

There  is  a  considerable  body  of  anonymous  and  untrustworthy 
literature  both  in  French  and  English  on  the  subject  of  this  sketch. 
For  the  earlier  part  of  Talleyrand's  career,  see  the  general  literature 
of  the  Revolution;  for  the  Napoleonic,  the  general  histories,  includ 
ing  especially  the  Memoirs  of  the  Due  de  Rovigo  ;  for  the  third  and 
last,  also  the  general  histories,  and  especially  the  Correspondence 
letuven  Talleyrand  and  Louis  XVIII.,  edited  by  Pullain  (1880; 
transl.  into  English,  1881),  and  the  Memoirs  of  Guizot.  Refer 
ences  abound  to  the  private  life  of  Talleyrand,  and  on  it  see  also 
the  Hisloire  Politiquc  et  Vie  Intime,  by  G.  Touchard-Lafosse  (1848), 
and  the  Souvenirs  Intimes"  sur  M.  de  Talleyrand,  by  Amede'e 
Pichot  (1870).  The  student  must  be  on  his  guard  in  perusing 
most  of  this  last-mentioned  literature.  For  many  years  the  His- 
toire  Politique  et  Privie,  by  G.  Michaud  (1853),  stood  practically 
uncorrected,  although  evidently  a  studied  and  bitter  attack.  The 
view  taken  by  Louis  Blanc  in  his  Dix  Ans  (translated  into  English 
in  1845)  is  also  quite  distorted,  and  if  one  wishes  to  see  a  complete 
misreading  of  Talleyrand's  career  it  can  be  found  in  Blanc's  tenth 
chapter  of  his  fifth  book.  Sir  Henry  Lytton  Bulwer  rendered  great 
service  by  his  life  of  Talleyrand,  published  in  his  Historical  Char 
acters;  and  the  worth  and  accuracy  of  Bulwer' s  biography,  which 
was  speedily  translated  into  French,  has  been  amply  acknowledged 
by  Sainte-Beuve  in  his  valuable  treatise  (lectures)  on  Talleyrand, 

Sublished  in  1870.     Reference  should  also  be  made  to  Mignet, 
astide,  and  the  Memoires  Politiques  of  Lamartine. 
Caution  will  have  to  be  exercised  in  reading  Talleyrand's  auto 
biography,  which  will  not  appear  till  1890.     The  testimony  of  con 
temporaries  will  not  be  available  to  check  it,  and  Talleyrand  is 
proved  to  have  presided  at  the  destruction  of  much  documentary 
evidence  implicating    himself,    e.g.,    at   the   moment   when    the 
Russian  emperor  was  living  at  his  house.  (T.  S.) 

TALLIEN,  JEAN  LAMBERT  (1769-1820),  the  chief 
leader  of  the  party  that  overthrew  Robespierre,  was  the 
son  of  the  maitre  d'hotel  of  the  Marquis  de  Bercy,  and 
was  born  in  Paris  in  1769.  The  marquis,  perceiving  the 
boy's  ability,  had  him  well  educated,  and  got  him  a 
place  as  a  lawyer's  clerk.  Being  much  excited  by  the  first 
events  of  the  Revolution,  he  gave  up  his  desk  to  enter  a 
printer's  office,  and  by  1791  he  was  overseer  of  the  printing 
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department  of  the  Moniteur.  While  thus  employed  he 
conceived  the  idea  of  the  journal-affiche,  and  from  January 
to  May  1791  he  placarded  a  large  printed  sheet  on  all 
the  walls  of  Paris  twice  a  week  under  the  title  of  the  Ami 
des  Citoyens.  This  enterprise  of  his,  of  which  the  expenses 
were  defrayed  by  the  Jacobin  Club/,  made  him  well  known 
to  the  revolutionary  leaders ;  and  he  made  himself  still 
more  conspicuous  in  organizing  the  great  "Fete  de  la 
Liberte'"  on  April  15,  1792,  in  honour  of  the  released 
soldiers  of  Chateau- Vieux,  with  Collot  d'Herbois.  On 
July  8,  1792,  he  was  the  spokesman  of  a  deputation  of 
the  section  of  the  Place  Royale  which  demanded  from 
the  legislative  assembly  the  reinstatement  of  Petion  and 
Manuel,  and  he  was  one  of  the  most  active  popular  leaders 
in  the  attack  upon  the  Tuileries  on  10th  August,  on  which 
day  he  was  appointed  secretary  or  clerk  to  the  revolution 
ary  commune  of  Paris.  In  this  capacity  he  exhibited  an 
almost  feverish  activity ;  he  perpetually  appeared  at  the 
bar  of  the  assembly  on  behalf  of  the  commune;  he 
announced  the  massacres  of  September  in  the  prisons  in 
terms  of  praise  and  apology ;  and  he  sent  off  the  famous 
circular  of  3d  September  to  the  provinces,  recommending 
them  to  do  likewise.  At  the  close  of  the  month  he 
resigned  his  post  on  being  elected,  in  spite  of  his  youth, 
a  deputy  to  the  Convention  by  the  department  of  Seine- 
et-Oise,  and  he  commenced  his  legislative  career  by  defend 
ing  the  conduct  of  the  commune  during  the  massacres.  He 
took  his  seat  upon  the  Mountain,  and  showed  himself  one 
of  the  most  vigorous  Jacobins,  particularly  in  his  defence 
of  Marat ;  he  voted  for  the  execution  of  the  king,  and  was 
elected  a  member  of  the  Committee  of  General  Security  on 
January  21,  1793.  After  a  short  mission  in  the  western 
provinces  he  returned  to  Paris,  and  took  an  active  part  in 
the  coups  d'etat  of  31st  May  and  2d  June,  which  resulted 
in  the  overthrow  of  the  Girondins.  For  the  next  few 
months  he  remained  comparatively  quiet,  but  on  Septem 
ber  23,  1793,  he  was  sent  with  Ysabeau  on  his  famous 
mission  to  Bordeaux.  This  was  the  very  month  in  which 
the  Terror  was  organized  under  the  superintendence  of  the 
Committees  of  Public  Safety  and  General  Security,  and 
Bordeaux  was  one  of  the  cities  selected  to  feel  its  full 
weight.  Tallien  showed  himself  one  of  the  most  vigorous 
of  the  proconsuls  sent  over  France  to  establish  the  Terror 
in  the  provinces ;  though  with  but  few  adherents,  he  soon 
awed  the  great  city  into  quiet,  and  kept  the  guillotine 
constantly  employed.  It  was  at  this  moment  that  the 
romance  of  Tallien's  life  commenced.  Among  his  prisoners 
was  Theresa,  Comtesse  de  Fontenay,  the  daughter  of  the 
great  Spanish  banker  Cabarrus,  the  most  beautiful  and 
fascinating  woman  of  her  time,  and  Tallien  not  only  spared 
her  life  but  fell  deeply  in  love  with  her.  She  quickly 
abated  the  fierceness  of  his  revolutionary  ardour,  and 
from  the  lives  she  saved  by  her  entreaties  she  received  the 
name  of  "  Our  Lady  of  Pity."  This  mildness,  however, 
displeased  the  members  of  the  committees;  Tallien  was 
recalled  to  Paris ;  and  Madame  de  Fontenay  was  imprisoned 
there.  Danton  and  his  friends  had  but  just  fallen,  and 
the  members  of  the  committees  were  half  afraid  to  strike 
again  at  the  moderates,  so  Tallien  was  spared  for  the  time, 
and  was  even  elected  president  of  the  Convention  on  March 
24,  1794.  But  the  Terror  could  not  be  maintained  at  the 
same  pitch  :  Robespierre  began  to  see  that  he  must  strike 
at  many  of  his  own  colleagues  in  the  committees  if  he  was 
to  carry  out  his  theories,  and  Tallien  was  one  of  the  men 
condemned  with  them.  They  determined  to  strike  first, 
and  on  the  great  day  of  Thermidor  it  was  Tallien  who, 
urged  on  by  the  danger  in  which  his  beloved  lay,  opened 
the  attack  upon  Robespierre.  The  movement  was  suc 
cessful  ;  Robespierre  and  his  friends  were  guillotined ; 
and  the  young  Tallien,  as  the  leading  Thermidorian,  was 


elected  to  the  Committee  of  Public  Safety.  Now  came 
the  great  months  of  his  career :  he  showed  himself  a 
vigorous  Thermidorian ;  he  was  instrumental  in  suppress 
ing  the  Revolutionary  Tribunal  and  the  Jacobin  Club  ;  he 
attacked  Carrier  and  Lebon,  the  proconsuls  of  Nantes  and 
Arras ;  and  he  fought  bravely  against  the  insurgents  of 
Prairial.  In  all  these  months  he  was  supported  by  his 
Theresa,  whom  he  married  on  December  26,  1794,  and 
who  became  the  leader  of  the  social  life  of  Paris.  His  last 
political  achievement  was  in  July  1795,  when  he  was  present 
with  Hoche  at  the  destruction  of  the  army  of  the  emigres 
at  Quiberon,  and  ordered  the  executions  which  followed. 
After  the  close  of  the  Convention  Tallien's  political  import 
ance  came  to  an  end,  for,  though  he  sat  in  the  Council  of 
Five  Hundred,  the  moderates  attacked  him  as  terrorist, 
and  the  extreme  party  as  a  renegade.  Madame  Tallien 
also  got  tired  of  him,  and  became  the  mistress  of  the  rich 
banker  Ouvrard.  Bonaparte,  however,  who  is  said  to  have 
been  introduced  by  him  to  Barras,  took  him  to  Egypt  in 
his  great  expedition  of  June  1798,  and  after  the  capture 
of  Cairo  he  edited  the  official  journal  there,  the  Decade 
Egyptienne.  But  Menou  sent  him  away  from  Egypt,  and 
on  his  passage  he  was  captured  by  an  English  cruiser  and 
taken  to  London,  where  he  had  a  good  reception  among 
the  Whigs  and  was  well  received  by  Fox.  On  returning 
to  France  in  1802  he  got  a  divorce  from  his  unfaithful 
spouse  (who  eventually  married  the  Prince  de  Chimay),  and 
was  left  for  some  time  without  employment.  At  last, 
through  Fouche  and  Talleyrand,  he  got  the  appointment 
of  consul  at  Alicante,  and  remained  there  until  he  lost  the 
sight  of  one  eye  from  yellow  fever.  On  returning  to  Paris 
he  lived  on  his  half-pay  until  1815,  when  he  received  the 
especial  favour  of  not  being  exiled  like  the  other  regicides. 
His  latter  days  were  spent  in  the  direst  poverty ;  he  had 
to  sell  his  books  to  get  bread.  He  died  at  Paris  on  Nov 
ember  16,  1820. 

TALLIS  (TALLYS,  TALYS,  or  TALLISIUS),  THOMAS 
(c.  1515-1585),  justly  styled  "  the  father  of  English  cathe 
dral  music,"  was  born,  as  nearly  as  can  be  ascertained, 
about  the  year  1515.  The  history  of  his  youth  is  involved 
in  some  obscurity ;  there  seems,  however,  but  little  doubt 
that,  after  singing  as  a  chorister  at  old  Saint  Paul's  under 
Thomas  Mulliner,  he  obtained  a  place  among  the  children 
of  the  chapel  royal.  His  next  appointment  was  that  of 
organist  at  Waltham  abbey,  where,  on  the  dissolution  of 
the  monastery  in  1540,  he  received,  in  compensation  for 
the  loss  of  his  preferment,  20s.  for  wages  and  20s.  for 
reward.  An  interesting  relic  of  this  period  of  his  career 
is  preserved  in  the  library  of  the  British  Museum,  in  the 
form  of  a  volume  of  MS.  treatises  on  music,  once  belong 
ing  to  the  abbey,  on  the  last  page  of  which  appears  his 
autograph,  "  Thomas  Tally s,"  with  the  final  letter  pro 
longed  into  an  elaborate  flourish — the  only  specimen  of 
his  handwriting  now  known  to  exist. 

Not  long  after  his  dismissal  from  Waltham,  Tallis  was 
appointed  a  gentleman  of  the  chapel  royal ;  and  thence 
forward  he  laboured  so  zealously  for  the  advancement  of 
his  art  that  his  genius  has  left  an  indelible  impression  upon 
the  English  school,  which  owes  more  to  him  than  to  any 
other  composer  of  the  16th  century,  and  in  the  history  of 
which  his  name  plays  a  very  important  part  indeed. 

One  of  the  earliest  compositions  by  Tallis  to  which  an 
approximate  date  can  be  assigned  is  the  well-known  Service 
in  the  Dorian  Mode,  consisting  of  the  Venite,  Te  Deum, 
Benedictus,  Kyne,  Nicene  Creed,  Sanctus,  Gloria  in 
Excelsis,  Magnificat,  and  Nunc  Dimittis,  for  four  voices, 
together  with  the  Preces,  Responses,  Paternoster,  and  Litany, 
for  five,  all  published  for  the  first  time,  in  the  Rev. 
John  Barnard's  First  Book  of  Selected  Church  Music,  in 
1641,  and  reprinted,  with  the  exception  of  the  Venite 
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and  Paternoster,  in  Boyce's  Cathedral  Music  in  1760.1 
That  this  work  was  composed  for  the  purpose  of  supply 
ing  a  pressing  need,  after  the  publication  of  the  second 
prayer-book  of  King  Edward  VI.  in  1552  there  can  be 
no  reasonable  doubt;  and  its  perfect  adaptation  to  its 
intended  purpose  is  sufficiently  proved  by  the  fact  that, 
for  more  than  three  hundred  years,  its  claim  to  occupy  the 
first  and  highest  place  among  compositions  of  its  class  has 
been  undisputed.  Written  in  the  style  known  among 
Italian  composers  as  lo  stile  famigliare,  i.e.,  in  simple 
counterpoint  of  the  first  species,  nota  contra  notam,  with 
no  attempt  at  ingenious  points  of  imitation,  or  learned 
complications  of  any  kind — it  adapts  itself  with  equal 
dignity  and  clearness  to  the  expression  of  the  verbal  text 
it  is  intended  to  illustrate,  bringing  out  the  sense  of  the 
words  so  plainly  that  the  listener  cannot  fail  to  interpret 
them  aright,  while  its  pure  rich  harmonies  tend  far  more 
surely  to  the  excitement  of  devotional  feeling  than  the 
marvellous  combinations  by  means  of  which  too  many  of 
Tallis's  contemporaries  sought  to  astonish  their  hearers, 
while  forgetting  all  the  loftier  attributes  of  their  art.  In 
this  noble  quality  of  self-restraint  the  Litany  and  Responses 
bear  a  close  analogy  to  the  Improperia  and  other  similar 
works  of  Palestrina,  wherein,  addressing  himself  to  the 
heart  rather  than  to  the  ear,  the  princeps  musicx  produces 
the  most  thrilling  effects  by  means  which,  to  the  super 
ficial  critic,  appear  almost  puerile  in  their  simplicity,  while 
those  who  are  able  to  look  beneath  the  surface  discern  in 
them  depths  of  learning  such  as  none  but  a  very  highly 
cultivated  musician  can  appreciate.  Of  this  profound 
learning  Tallis  possessed  an  inexhaustible  store ;  and  the 
rich  resources  it  opened  to  his  genius  not  only  placed  his 
compositions  on  a  level  with  those  produced  by  the  best 
of  his  Italian  and  Flemish  contemporaries,  but  enabled 
him  to  raise  the  English  school  itself  to  a  height  which  it 
had  never  previously  attained,  and  which,  nevertheless,  it 
continued  to  maintain  undiminished  until  the  death  of 
its  last  representative,  Orlando  Gibbons,  in  1625.  Though 
this  school  is  generally  said  to  have  been  founded  by  Dr 
Tye,  there  can  be  no  doubt  that  Tallis  was  its  greatest 
master,  and  that  it  was  indebted  to  him  alone  for  the 
infusion  of  new  life  and  vigour  which  prevented  it  from 
degenerating,  as  some  of  the  earlier  Flemish  schools  had 
done,  into  a  mere  vehicle  for  the  display  of  fruitless 
erudition.  Tallis's  ingenuity  far  surpassed  that  of  his 
most  erudite  contemporaries ;  but  he  never  paraded  it  at 
the  expense  either  of  intrinsic  beauty  or  truthfulness  of 
expression.  Like  every  other  great  musician  of  the  period, 
he  produced  occasionally  works  confessedly  intended  for 
no  more  exalted  purpose  than  the  exhibition  of  his 
stupendous  skill,  one  of  the  most  remarkable  character 
istics  of  which  was  the  apparent  ease  with  which  it 
disposed  of  difficulties  that,  to  composers  of  ordinary 
ability,  would  have  proved  insurmountable.  In  his  canon, 
Miserere  nostri,  the  intricacy  of  the  contrapuntal  devices 
seems  little  short  of  miraculous ;  yet,  so  smooth  and 
flowing  is  the  effect  produced  by  their  dizzy  involutions, 
that  no  one  unacquainted  with  the  secret  of  their  con 
struction  would  suspect  the  presence  of  any  unusual 
element  in  the  composition.  In  his  motet,  Spem  in 
alium  non  habui,  written  for  forty  voices  disposed  in  eight 
five-part  choirs,  each  singer  is  intrusted  with  a  part, 
agreeable  and  interesting  in  itself,  yet  never  for  a  moment 
interfering  with  any  one  of  the  thirty-nine  equally  interest 
ing  parts  with  which  it  is  associated.  These  tours  de 
force,  however,  though  approachable  only  by  the  greatest 
contrapuntists  living  in  an  age  in  which  counterpoint 

1  Boyce's  unaccountable  omission  of  the  very  beautiful  Venite  is  a 
misfortune  which  cannot  be  too  deeply  deplored,  since  it  has  led  to 
its  consignment  to  almost  hopeless  oblivion. 


was  cultivated  with  a  success  that  has  never  since  been 
equalled,  serve  to  illustrate  one  phase  only  of  Tallis's 
many-sided  genius,  which  shines  with  equal  .brightness  in 
the  eight  psalm-tunes  (one  in  each  of  the  first  eight 
modes)  and  unpretending  little  Veni  Creator,  printed  in 
1567  at  the  end  of  Archbishop  Parker's  First  Quinquagcne 
of  Metrical  Psalms,  and  many  other  compositions  of  like 
simplicity. 

In  1575  Tallis  and  his  pupil  William  Byrd — as  great  a 
contrapuntist  as  himself,  though  by  no  means  his  equal 
in  depth  of  expression — obtained  from  Queen  Elizabeth 
royal  letters  patent  granting  them  the  exclusive  right  of 
printing  music  and  ruling  music-paper  for  twenty-one 
years ;  and,  in  virtue  of  this  privilege,  they  issued,  in  the 
same  year,  a  joint  work,  entitled  Cantiones  guse  ab  argu- 
mento  Sacrse  vocantur,  quinque  et  sex  partium,  containing 
sixteen  motets  by  Tallis  and  eighteen  by  Byrd,  all  of  the 
highest  degree  of  excellence.  Some  of  these  motets, 
adapted  to  English  words,  are  now  sung  as  anthems  in 
the  Anglican  cathedral  service.  But  no  such  translations 
appear  to  have  been  made  during  Tallis's  lifetime ;  and 
there  is  'strong  reason  for  believing  that,  though  both  he 
and  Byrd  outwardly  conformed  to  the  new  religion,  and 
composed  music  expressly  for  its  use,  they  remained 
Catholics  at  heart  to  the  end  of  their  days. 

Tallis's  contributions  to  the  Cantiones  Sacra,  were  the 
last  of  his  compositions  published  during  his  lifetime.  He 
did  not,  indeed,  live  to  witness  the  expiration  of  the 
patent,  though  Byrd  survived  it  and  published  two  more 
books  of  Cantiones  on  his  own  account  in -1589  and  1591, 
besides  numerous  other  works.  Tallis  died  November  23, 
1585,  and  was  buried  in  the  parish  church  at  Greenwich, 
where  a  quaint  rhymed  epitaph,  preserved  by  Strype,  and 
reprinted  by  Burney  and  Hawkins,  recorded  the  fact  that 
he  served  in  the  chapel  royal  during  the  reigns  of  Henry 
VIII. ,  Edward  VI.,  Mary,  and  Elizabeth.  This  was  de 
stroyed  with  the  old  church  about  1710;  and  it  was  not 
until  about  twenty  years  ago  that  a  copy  was  placed  in 
the  present  building.  Portraits,  professedly  authentic,  of 
Tallis  and  Byrd  were  engraved  by  Vandergucht  in  1730, 
for  Nicolas  Haym's  projected  History  of  Music,  but  never 
published.  One  copy  only  is  known  to  exist. 

Not  very  many  works  besides  those  already  mentioned  were 
printed  during  Tallis's  lifetime ;  but  a  great  number  are  still  pre 
served  in  MS.  Unhappily,  it  is  to  be  feared  that  many  more  were 
destroyed,  in  the  17th  century,  during  the  spoliation  of  the 
cathedral  libraries  by  the  Puritans.  (W.  S.  R.) 

TALLOW  is  the  solid  oil  or  fat  of  ruminant  animals, 
but  commercially  it  is  almost  exclusively  obtained  from 
oxen  and  sheep.  The  fat  is  distributed  throughout  the 
entire  animal  structure ;  but  it  accumulates  in  large 
quantities  as  "  suet "  in  the  body  cavity,  and  it  is  from 
such  suet  that  tallow  is  principally  melted  or  rendered. 
The  various  methods  by  which  tallow  and  other  animal 
fats  are  separated  and  purified  have  been  dealt  with  under 
OILS  (see  vol.  xvii.  p.  743).  In  commerce  ox  tallow  and 
sheep  tallow  are  generally  distinguished  from  each  other, 
although  much  nondescript  animal  fat  is  also  found  in  the 
market.  Ox  tallow  occurs  at  ordinary  temperatures  as  a 
solid  hard  fat  having  a  yellowish  white  colour ;  when  fresh 
and  new  it  has  scarcely  any  taste  or  smell ;  but  it  soon 
acquires  a  distinct  odour  and  readily  becomes  rancid.  The 
fat  is  insoluble  in  cold  alcohol,  but  it  dissolves  in  boiling 
spirit  of  0'822  sp.  gr.  in  chloroform,  ether,  and  the 
essential  oils.  The  hardness  of  tallow  and  its  melting- 
point  are  to  some  extent  affected  by  the  food,  age,  state 
of  health,  &c.,  of  the  animal  yielding  it,  the  firmest  ox 
tallow  being  obtained  in  certain  provinces  of  Russia,  where 
for  a  great  part  of  the  year  the  oxen  are  fed  on  hay.  New 
tallow  melts  at  from  42° -5  to  43°  C.,  old  tallow  at  43°'5, 
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and  the  melted  fat  remains  liquid  till  its  temperature  falls 
to  33°  or  34°  C.  Tallow  consists  of  a  mixture  of  two- 
thirds  of  the  solid  fats  palmitin  and  stearin,  with  one-third 
of  the  liquid  fat  olein.  A  fluid  oil  known  as  tallow  oil  is 
obtained  from  solid  tallow  by  the  separation  by  pressure  of 
the  greater  part  of -the  olein.  To  facilitate  the  separation 
of  the  olein,  tallow  is  first  melted  and  just  before  resolidi 
fying  it  is  mixed  with  about  10  per  cent,  of  benzene  or 
petroleum  spirit.  The  mixture  is  then  allowed  to  solidify 
in  flat  cakes  or  slabs,  which  are  placed  in  press  bags  and 
piled  between  iron  plates  in  a  hydraulic  press.  On  the 
application  of  pressure  the  olein  mixed  with  the  solvent 
hydrocarbon  flows  freely  out,  leaving  a  hard  dense  cake  of 
stearin  and  palmitin  in  the  bags.  The  volatile  solvents 
are  subsequently  driven  off  by  blowing  steam  through  the 
oil,  which  remains  a  turbid  fatty  fluid  from  the  proportion 
of  solid  fats  it  carries  over  with  it  from  the  hydraulic 
press.  Tallow  oil  is  a  useful  lubricant  and  a  valuable 
material  for  fine  soap  making,  but  it  is  not  now  abundantly 
prepared.  Mutton  tallow  differs  in  several  respects  from 
that  obtained  from  oxen.  It  is  whiter  in  colour  and 
harder,  and  contains  only  about  30  per  cent,  of  olein. 
Newly  rendered  it  has  little  taste  or  smell,  but  on  exposure 
it  quickly  acquires  characteristic  qualities  and  becomes 
rancid.  Sweet  mutton  tallow  melts  at  46°  and  solidifies 
at  363  C. ;  when  old  it  does  not  melt  under  49°,  and  be 
comes  solid  on  reaching  44°  or  45°  C.  It  is  sparingly 
soluble  in  cold  ether  and  in  boiling  spirit  of  0'822  sp.  gr. 

In  early  times  tallow  was  a  most  important  candle-making 
substance,  and  candles  made  from  this  material  are  still  consumed 
in  no  inconsiderable  quantity,  but  the  greater  proportion  of  the 
supply  is  now  absorbed  by  the  soap  trade ;  the  artificial  butter 
trade  which  has  sprung  up  since  1872  also  takes  up  large  quantities 
of  sweet  tallow.  Tallow  is  further  used  extensively  as  a  lubricant 
and  in  leather  dressing,  &c.  It  is  of  course  a  product  of  all  cattle 
and  sheep-rearing  countries,  and  it  forms  an  important  article  of 
export  from  the  United  States,  the  Argentine  Republic,  and  the 
Australian  colonies.  Till  within  the  last  quarter  of  a  century 
Russia  supplied  nearly  all  the  tallow  imported  into  the  United 
Kingdom ;  but  now  the  imports  from  that  source  are  on  the  most 
meagre  scale,  although.  Russian  P.  Y.  C.  (pale  yellow  candle)  con 
tinues  to  represent  the  finest  commercial  brand. 

TALLOWS,  VEGETABLE.     See  OILS,  vol.  xvii.  p.  746. 

TALMA,  JOSEPH  FRANCOIS  (1763-1826),  French 
tragedian,  was  born  at  Paris  15th  January  1763.  After 
attending  the  Mazarin  college,  he  accompanied  his  father, 
who  was  a  dentist,  to  London,  where  he  studied  in  the 
hospitals.  While  in  London  he  took  part  in  some  amateur 
theatricals,  and,  his  talents  at  once  attracting  notice,  a  pro 
fessional  engagement  was  offered  him.  To  this,  however, 
his  father  would  not  consent,  and  shortly  afterwards  he 
was  sent  to  Paris,  where  for  some  years  he  was  assistant  to 
a  dentist.  His  predilection  for  the  drama  could  not  be 
restrained,  and  on  21st  November  1787  he  made  his  d^but 
at  the  Comedie  Francaise  in  Mahomet.  His  efforts  from 
the  first  won  appreciation,  but  for  a  considerable  time  he 
was  restricted  to  secondary  parts.  It  was  in  je une  premier 
parts  that  he  first  came  prominently  into  notice,  and  he 
attained  only  gradually  to  his  unrivalled  position  as  the 
exponent  of  strong  and  concentrated  passion.  In  1791  he 
and  other  dissentients  founded  the  Theatre  Francais  de  la 
rue  de  Richelieu, — a  name  changed  in  1792  to  Theatre  de  la 
Ftepublique,  where  he  won  his  most  striking  successes. 
Talma  was  among  the  earliest  advocates  of  realism  in 
scenery  and  costume,  being  greatly  aided  in  his  reforms  by 
his  friend  the  painter  David.  He  possessed  in  perfection 
the  physical  gifts  fitting  him  to  excel  in  the  highest  tragic 
parts,  an  admirably  proportioned  figure,  a  striking  counten 
ance,  and  a  voice  of  great  beauty  and  power,  which,  after 
he  had  conquered  a  certain  thickness  of  utterance,  enabled 
him  to  acquire  a  matchless  elocution.  At  first  somewhat 
stilted  and  monotonous  in  his  manner,  he  gradually 


emancipated  himself  from  all  artificial  trammels,  and 
became  by  perfection  of  art  a  model  of  simplicity.  Talma 
enjoyed  the  intimacy  of  Napoleon,  with  whom  he  had 
an  acquaintance  before  Napoleon  attained  greatness ;  and 
he  was  a  friend  of  Ch6nier,  Danton,  Camille  Desmoulins, 
and  other  revolutionists.  He  made  his  last  appearance 
llth  June  1826.  and  died  at  Paris  19th  October  of  that 
year. 

Talma  was  the  author  of  Memoires  de  Le  Kain,  precedes  de 
Reflexions  sur  cct  Acteur  et  sur  I' Art  Thtdtral,  contributed  to  the 
Collection  des  Memoires  sur  I' Art  Dramatique.  It  was  published 
separately  at  Paris  in  1856,  under  the  title  Reflexions  de  Talma  sur 
Le  Kain  et  I' Art  TheAtral.  See  Memoires  de  J.  F.  Talma,  ecrits  par 
hii-mime,  et  receuillis  et  mis  en  ordre  sur  les  papiers  de  safamille, 
by  Alex.  Dumas  (1856). 

TALMUD  signifies — (1)  "study  of  and  instruction  in 
anything  (whether  by  any  one  else  or  by  oneself)"  ;x  (2) 
"learning  acquired";2  (3)  "style,  system":3  as  such  it  is 
synonymous  with  Mishnah  in  its  fifth  signification,  vol. 
xvi.  p.  503;  (4)  "theory,"  in  contradistinction  to  "prac 
tice,"4 — synonymous  with  Midrash  in  its  fourth  significa 
tion,  vol.  xvi.  p.  285  ;  (5)  such  interpretation  of  the  Mosaic 
law  as  is  apparent  on  the  surface  thereof  and  does  not 
necessitate  any  further  disquisition;5  (6)  BoroitJio,  or  the 
non-canonical  Mishnah;®  (7)  Gemara,  i.e.,  the  oldest  com 
mentary  on  the  canonical  Mishnah  ;7  (8)  the  texts  of  Mish 
nah  and  Gemara  combined, — the  meaning  which  is  the  one 
most  commonly  attached  to  the  term  Talmud.  Although 
the  word  Talmud  is  not  to  be  found  in  the  Bible,  there  can 
be  little  doubt  that  it  is  a  classical  Hebrew  term,  as  may 
be  seen  by  the  analogy  of  Tahdnun,  "supplication,"  Tan- 
hum,  "  consolation,"  &c. 

Recensions  of  the  Talmud. — The  Talmud  exists  in  two 
recensions, — the  Palestinian,  commonly,  but  by  mistake, 
called  Talmud  Yerushalmi  (see  below),  and  the  Babylonian, 
correctly  called  Talmud  Balli.  The  Talmud  Yerushalmi 
embodies  the  discussions  on  the  MISHNAH  (q.v.)  of 
hundreds  of  doctors,  living  in  Palestine,  chiefly  in  Galilee 
from  the  end  of  the  2d  till  about  the  middle  of  the  5th 
century,  whilst  the  Babylonian  Talmud  embodies  chiefly  the 
discussions  on  the  same  Mishnah  of  hundreds  of  doctors 
living  in  various  places  in  Babylonia,  such  as  Neharde'a,8- 

1  Compare  Mishnah,  Peak,  i.   1,  D73  1333  mm  1110701  ("and 
the  studying  of  the  Law  balances  them  all") ;  Aboth,  iv.  13,  "1T1T  *1H 

11O7T13  ("be  circumspect  as  regards  instruction"). 

2  See  Perek  Rabbi  Meir,  6,  11107713  137  DUO  K7l  ("whose  heart  is 
not  arrogant  on  account  of  his  learning");  cf.  T.  B.,  Pesahim,  leaf  49a ; 
13DO  rGJlK>D  11107/11  ("his  learning  becomes  forgotten  by  him"). 

3  See  T.  B.,  Synhedrin,  leaf  24a,  733  7J?  miO7Jl  ("the  mode  of 
study  prevalent  in  Babylonia");  comp.  T.  B.,  Pesahim,  346,  ''JOSS 

iDtjnoi  Knnyoc?  jimox  fcoiem  Njntf3  -ann  DIB>D  »NE>at2 

("  foolish  Babylonians,  who,  because  ye  dwell  in  a  land  of  darkness, 
say  sayings  that  are  obscure  "),  and  T.  B.,  Baba  Mesi'a,  leaf  85a ; 
Rabbi  Zera  fasted  a  hundred  fasts  on  going  up  to  Palestine,  so  that  he 
might  forget  the  style  of  Babylonico-Talmudic  study  (HS733  K1O3  or 

nK?33  &niO7fl),  that  it  should  not  trouble  him  any  further.  Rashi 
takes  the  quotation  from  Baba  Mesi  'a  to  signify  the  concrete  Babylonian 
Talmud,  which,  however,  is  impossible. 

4  See  T.  B.,  Kiddushin,  leaf  406:  "Is  theory  (110711)  greater  or 

practice  (HB^D)  greater?  .  .  .  They  all  answered,  Theory  (11O7) 
is  greater  because  it  leads  to  practice."  Talmud,  as  will  have  been 
seen,  is  here  given  as  synonymous  with  Limmud.  . 

5  See  T.  B.,  Baba  Kamma,  leaf  1046,  WON?  110711  B»  ("  I  say 
this  is  a  plain  [Mosaic]  teaching  ").  . 

6  See  T.  B.,  Baba  Bathra,  leaf  1305,  catchword  }'107  PX,  and 
Varise  Lectiones  in  loco. 

7  See  T.  B. ,  Baba  Mesi  a,  leaf  336,  and  compare  Rashi  in  loco. 

8  The  rector  of  this  academy  was  Shemuel,  court  physician  of  Shapnr 
L,  and  astronomer.     Whilst  his  friend  and  fellow-pupil  RAB  (q.v.; 
they  both  attended  the  lectures  of  the  principal  editor  of  the  Mish 
nah)  excelled  in  the  other  parts  of  the  Jewish  law,  Shemuel  was  pre 
eminent  in  the  civil  law.     On  account  of  this  he  is  repeatedly  called 
in  the  Talmud  both  "Shapur  "  (like  his  master)  and  "  Aryokh"  (lion, 
king,  teacher).     To  him  is  due  the  legal  principle  that  "  the  law  of 
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Kaphri,1  Mahuza,2  Shekhansib,3  but  notably  at  the  two 
great  academies  of  Sura  and  Pumbaditha,  from  about  190 
to  nearly  the  end  of  the  6th  century.  The  doctors  of  both 
recensions,  although  they  primarily  discuss  the  correctness 
of  the  text  and  meaning  of  the  Mishnah,  and  what  should 
be  the  right  legal  decision  according  to  it,  do  not  confine 
themselves  to  this.  They  introduce,  as  occasion  serves, 
not  merely  the  whole  of  the  oral  tradition  handed  down  to 
their  time,  and  the  necessary  references  to,  and  interpreta 
tions  of,  the  various  laws  to  be  found  in  the  Pentateuch 
and  the  other  sacred  writings,  but  exhibit  also,  though  only 
in  a  fragmentary  manner,  an  almost  complete  cycle  of  the 
profane  sciences  as  current  orally  and  known  to  them 
by  books  composed  by  Jews  and  Gentiles.  The  doctors 
of  both  these  recensions  were  and  are  called  Amoraim 
(D'SOIDX.),  i.e.,  mere  "discussers,  speakers,"4  because,  unlike 
the  Mishnic  doctors,  who  were  and  are  called  Tannaim 
(D'S|ri),  i.e.,  "learners,  teachers,"  they  abstained  from  mak 
ing  new  laws  unless  absolutely  compelled  by  circumstances 
to  do  so.5  These  Amoraim  stand,  on  the  whole,  in  the 
same  relation  to  their  Mishnic  predecessors  as  counsel 
giving  a  legal  opinion,  or  judges  deciding  legal  cases,  stand 
to  the  legislature  which  frames  the  laws.  In  these  points 
the  doctors  of  both  recensions  agree.  There  are,  however, 
also  points  of  considerable  difference  between  the  two  Tal- 
muds.  These  are  not  merely  geographical,  and  so  neces 
sarily  linguistic,6  but  also  material.  Whilst  the  discussions 
in  the  Palestinian  Talmud  are  simple,  brief,  and  to  the 
point,  those  in  the  Babylonian  Talmud  are  subtle,  long- 
winded,  and,  although  always  logical,  sometimes  even  far 
fetched.7  But  there  is  another  difference.  The  Palestinian 
Talmud,  besides  containing  legal  and  religious  discussions, 
is  a  storehouse  of  history,  geography,  and  archaeology, 


the  civil  government  is  the  law,"  i.e.,  that  except  in  religious  matters 
the  Jew  must  submit  to  the  laws  of  his  country  (T.  B. ,  Baba  Bathra, 
546).  Shemuel  aud  Rab  (like  Rabbi  Yohanan  and  Resh  Lakish, 
Abayye  and  Raba,  and  others),  though  intimate  friends,  nevertheless 
differ  on  nearly  all  imaginable  points,  so  that  when  the  Talmud  wishes 
to  give  firmness  to  a  certain  decision  or  opinion,  it  uses  the  phrase  : 
"Rab  and  Shemuel,  &c.,  both  agree." 

1  The  rector  of  this  school  was  Rab  Hisda,  the  father-in-law  of 
RABA  (q.v.). 

2  The  rector  of  this  school  was  RABA  (q.v.). 

3  The  rector  of  this  school  was  Rab  Mahman  b.  Yishak  (T.  B.,  Gittin, 
316,  Rashi,  catchword  K3K),  husband  of  the  learned  and  accomplished 
Yaltha,  the  daughter  of  the  resh  galutha  (T.  B.,  Jfullin,  leaf  1096),  &c. 

4  Amora  may  also  mean  an  interpreter.     The  great  teachers  of  the 
first  five  centuries  had  generally  a  man  (or  several  men)  at  their  side, 
who  to  the  learning  requisite  to  translate  the  master's  teaching  given 
in  Hebrew,  and  dilate  on  it  in  Aramaic,  added  a  Stentor's  voice,  and 
could  by  fascinating  speech  command  the  attention  of  the  audience. 
The  first  Babylonian  Amora,  i.e.,  explainer  of  the  Mishnah,  who  had 
an  Amora,  i.e.,  a  popular  teacher,  was  Rabbi  Shila.     The  first  who  is 
known  to  have  acted  as  Amora,  i.e.,  popular  teacher,  to  an  Amora, 
i.e.,  an  explainer  of  the  Mishnah,  was  the  famous  RAB  (q.v.).     See 
T.  Y.,  Berakhoth,  iv.  1,  2,  &c. ;  T.  B.,  Berakhoth,  leaf  276  ;  and  T.  B., 
Yoma,  leaf  206  (against  Rapoport,  'Erekh  Millin,  s.v.  "Amora"). 

5  This  certainly  was  not  unfreqnently  the  case,  but  even  then  they 
did  so  only  in  the  spirit  of  the  Tannaim. 

6  The  Palestinian  Amoraim,  teaching  people  who  understood  Greek, 
had  not  to  explain  the  Greek  terms  which  frequently  occur  in  the  Mish 
nah  and  other  works  kindred  to  it.     The  Babylonian  Amoraim,  how 
ever,  who  in  common  with  their  hearers  were  ignorant  of  Greek,  had  a 
somewhat  irregular  though  certainly  effective  way  (received  by  them 
traditionally)  of  explaining  the  Greek  terms  in  the  Mishnah,  &c.,  by 
Aramaic  etymology.     We  will  give  two  instances  only  of  this  practice : 
— (1)  ^niQS,  which  ia  evidently  the  Greek  vvo6i)Ki),  is  explained 
T.  B.,  Baba  Mesi'a,  leaf  666,  1TD  &6tf  pjna  ^  SiT  &6,  "thou  shalt 
get  no  payment  except  from  this,"— evidently  =  'Kp  Kiin  ilSS  = 
"upon  this  thou  shalt  stand,"  i.e.,  "if  I  do  not  pay,  this  shall  serve 
as  my  security";  compare  Rashi  on  Baba  Kamma,  116,  catchword 
»p»mSK  ;    (2)  »p'JVn  is  evidently  the   Greek   8ia07j,oj,  and  is   ex 
plained  as  being  a  compound  of  (D'p)  Dp'oV  Kiin  fcO,  "  this  shall 
stand  when  I  am  no  more,"  i.e.,   "this  is  my  last  will  and  testa 
ment.  "     From  T.  B. ,  Baba  Bathra,  leaf  1 356  (evidently  a  Babylonian 
Boroitho),  we  see  that  in  T.  B.,  Baba  Mesi'a,  leaf  19a,  three  words 
(D2  im^K'  73)  have  fallen  out.  7  Compare  p.  35,  footnote  3. 


whilst  the  Babylonian  Talmud,  taking  into  consideration 
that  it  is  treble8  the  size  of  its  fellow  Talmud,  contains  less 
of  these.  On  the  other  hand,  it  bestows  more  care  upon 
the  legal  and  religious  points,  and,  being  the  later  and  the 
more  studied  of  the  two,  it  is  also  the  more  trustworthy. 

System  of  the  Talmud. — Most  people  imagine  not  only 
that  the  Talmuds  are  a  pathless  wilderness,  without  so  much 
as  grammatical  rules  in  their  respective  languages,  but  that 
the  laws  laid  down  in  them  rest  on  mere  tradition.  In 
reality  their  languages  have  strictly  grammatical  rules  (see 
below  under  Aids,  &c.),  and  their  laws  rest  on  a  strictly 
logical  system.  The  laws  in  both  Talmuds  are  discussed  and 
argued  on  philosophical  rules,  for  which  it  is  claimed  that 
they  have  existed  from  time  immemorial,  and  can  be  traced 
to  the  Pentateuch  itself.  These  are — (1)  the  Seven  Eules 
(nno  J?2B>),  put  forth  by  Hillel  (Tosephto  Synhedrin,  vii., 
last  § ;  Siphro,  towards  the  end  of  the  Introduction  ;  Aboth 
de-Rabbi  Natlian,  xxxvii.)  but  a  great  deal  older  than  his 
time ;  (2)  the  Thirteen  Kules  (nno  mvy  B^p),  put  forth 
by  R.  Yishma'el  (Introduction  to  Siphro),  which  can,  how 
ever,  be  traced  in  mice,  to  the  foregoing  "  Seven  Rules  "  : 
both  these  are  for  the  Halakhah ;  and  (3)  there  are  also 
the  Thirty-two  Rules  (nno  DTIEM  D'B^P),  put  forth  by  R. 
Eli'ezer  b.  R.  Yose  Haggalili  (vol  i.  of  most  editions  of 
the  Babylonian  Talmud),  which  are  for  the  Agadah.  In 
addition,  most  of  the  points  to  which  these  rules  apply  are 
secured  by  early  tradition.  It  is  quite  true  that  by  idiosyn 
crasy  digressions  are  very  frequent  both  in  Talmud  and 
Midrash;  but  in  the  Halakhah  the  digression,  however 
long,  invariably  ends  in  coming  back  to  th«  original  cause 
of  the  logical  combination,  whilst  in  the  Agadah  the 
digression  either  conies  back  to  the  place  from  which  it 
started,  or  else  will  be  found,  on  examination,  to  have  been 
introduced  for  its  own  sake,  and  have  served  its  own  pur 
pose.  As  the  doctors  of  Talmud  and  Midrash  are  mostly 
introduced  in  dialogues,  this  is  the  only  practical,  if  some 
what  uncommon,  method. 

Division  of  the  Talmud. — The  external  division  of  both 
Talmuds  is  identical  with  the  division,  subdivision,  and 
sub-subdivision  of  the  Mishnah,  although  there  is  not 
always  Gemara  in  the  one  when  there  is  Gemara  in  the 
other.9  This,  however,  need  not  be  further  discussed  here, 
as  all  on  this  head  is  minutely  specified  in  MISHNAH 
(q.v.).  Concerning  the  internal  division  into  Halakhah 
and  Agadah,  it  ought  to  be  said  that  the  former  is  more 
largely  represented  in  the  Babylonian  Talmud,  whilst  the 
latter  is  more  largely  and  more  interestingly  given  in  the 
Palestinian  Talmud.  Whole  collections  of  Midrashim  now 
in  our  hands  have  constituted  (if  we  may  judge  from  the 
known  to  the  unknown)  part  of  the  Palestinian  Talmud,10 
and  seem  to  have  chiefly  belonged  to  those  portions  of  it 
which  have  been  gradually  lost. 

Purpose. — The  Talmud,  unlike  the  Mishnah,  contains  not 
only  individual  decisions,  but  everything  that  is  necessary 
for  arriving  at  legal  and  religious  decisions  of  whatever 
description  these  may  be,  whilst,  like  the  Mishnah.  it  is  not 
itself  a  handbook  of  decisions.  This  is  only  in  accordance 
with  the  nature  and  spirit  of  an  oral  law  which  delegates 
the  decisions  to  the  Talmudico-speculative  capacities  of  the 
teachers  of  every  age.  Even  several  of  the  comparatively 
few  instances  in  which  the  words  .  .  .  '3  Nns^ni  ("and  the 

8  Bibliographers  generally  fall  into  a  mistake  in  describing  the  size 
of  the  Babylonian  as  twelve  times  that  of  the  Palestinian  Talmud. 
They  forget  that  two-thirds  of  the  size  of  the  former  is  simply  owing 
to  the  commentaries  by  which  it  is  invariably  accompanied. 

9  The  only  thing  that  ought  to  be  mentioned  here  is,  that  to  the 
Palestinian  Talmud  the  Shebd  Massekhtoth  Ketannoth  Yenishalmiyyoth 
(Frankfort,  1851,  8vo)  must  be  added,  whilst  Gemara  Shekalim  and 
the  Massekhtoth  Ketannoth,  which  now  form  an  integral  part  of  the 
Babylonian  Talmud,  are  (Aboth  de-Rabbi  Nathan  excepted)  unjusti 
fiably  attached  to  it.  10  See  Rashi  on  Gen.  xlvii.  2. 


TALMUD 


37 


decision  is  according  to  so  and  so  ")  occur  in  the  Babylonian 
Talmud  are  a  later  addition.  They  belong  to  the  Halakhoih 
Gedoloth,1  and  are  consequently,  at  the  earliest,  of  the  8th 
century,  but  are  probably  of  even  much  later  date. 

Editors. — The  editorship  of  the  Palestinian  Talmud  is 
generally,  after  Maimonides,2  ascribed  to  Rabbi  Yohanan 
(b.  Napha).  But  this,  if  literally  taken,  is  a  gross  mistake, 
as  that  teacher  (ob.  279)  died  more  than  a  hundred  years 
before  the  latest  Amora  (c.  450)  mentioned  in  that  Talmud. 
A  similar  error  is  made  with  respect  to  the  editor  or 
editors  of  the  Babylonian  Talmud,  whose  names  are  given 
as  Rab  Asshi  (see  RAB)  (ob.  427)  and  Rabina  (ob.  550), 
and  who  lived  still  much  earlier  than  the  last  teachers 
mentioned  in  that  Talmud  (8th  century).  But  it  ought 
to  be  remembered  that  when  the  ancients  speak  of 
editors  of  books  of  such  a  mixed  character  as  the  Mish- 
nah,  the  Zohar,  both  Talmuds,  &c.,  they  mean  the  person 
or  persons  who  gave  the  first  impulse  to  the  collection  or 
redaction  of  such  books.  In  this  sense,  certainly,  Rabbi 
Yohanan  was  the  editor  of  the  Palestinian  and  Rab  Asshi 
and  Rabina  were  the  editors  of  the  Babylonian  Talmuds. 
For,  whilst  the  first  of  the  latter  pair  went  more  than 
once  through  the  discussion  of  the  whole  Mishnah  by  the 
Amoraim  from  190  to  his  time  (c.  427),  the  latter  supple 
mented  the  collection  down  to  his  own  time  (550).  As 
regards  the  Babylonian  Talmud,  the  Amoraim  were 
succeeded  by  a  new  order  of  men  called  Saboraim  (])2~\ 
^SIUD),  i.t.,  "opiners,"  who  ventured  only  occasionally  to 
revise  and  authenticate  the  sayings  of  their  predecessors. 
The  last  of  these  Saboraim  were  Rab  'Ina  (or  Giza)  and 
Rab  Simona  (c.  550-590).  In  any  case  neither  the  one 
Talmud  nor  the  other  was  written  down,  slight  private 
notes  excepted  (DHDD  m^D),  before  the  close  of  the  6th 
century,  if  then.  The  apparently  insurmountable  diffi 
culty  of  keeping  such  vast  masses  of  literature  in  the  head 
is  removed  when  one  takes  into  consideration  that  both 
teacher  and  student  had  means  of  help  to  their  memory 
fully  corresponding  to  the  vastness  of  the  literature.  In 
the  first  place,  they  had  the  numbers  already  occurring  in 
the  Mishnah  (e.g.,  five  must  not  separate  the  heave-offering 
on  account  of  the  benediction  to  be  recited  in  connexion 
with  the  act ;  Terumoth  i.  1 ),  &c.  Secondly,  they  had 
names.  Since  to  the  sayings  of  the  Talmud  were  generally 
attached  the  names  of  those  who  uttered  them,  saying  and 
name  became  in  the  memory  of  the  student  identical.  If 
somebody  who  had  heard  a  certain  saying  from  somebody, 
who  in  his  turn  had  heard  it  from  somebody  else,  was 
mentioned  in  the  Talmud,  all  other  sayings,  however 
unlike  these  in  nature,  if  they  had  only  the  same  link  of 
tradition,  were  recited  on  the  same  occasion :  e.g.,  in  the 
Palestinian  Talmud,  Megillah  iv.  1,  "says  Rabbi  Haggai, 
says  Rabbi  Shemuel  b.  Rab  Yishak,"  &c. ;  T.  B.,  Berakhoth, 
leaf  36,  &c.,  "  says  Rabbi  Zerika,  says  Rabbi  Ammi,  says 
Rabbi  Yehoshua'  b.  Levi,"  <tc.  Thirdly,  other  oral  tradi 
tions,  which  went  by  the  order  of  the  Pentateuch,  received 
in  the  written  Pentateuch  vast  aids  to  memory.  Fourthly, 
the  Mishnah  (although  itself  not  written  down),  by  its 
divisions,  subdivisions,  and  sub-subdivisions,  became,  in  its 
turn,  a  mighty  aid  to  memory.  Fifthly,  as  regards  the 
Babylonian  Talmud,  there  are  additional  means  of  aiding 
memory  in  existence,  for  every  now  and  then  one  meets 
with  a  Mnemosynon  (Siman),  which  strings  together  the 
order  of  subjects  (e.g.,  T.  B.,  BeraJchoth,  32a,  last  line). 
Both  in  MSS.  and  printed  editions  these  Simanim  are 
given  in  brackets.  Rapoport  and  his  followers  would  have 

1  E.g.,  T.  B.,  Berakhoth,  leaf  36a.  See  Rashi  and  Tosaphoth, 
catchword  XrD7i"l1  ;  Ibid.,  365,  and  in  other  places. 

9  In  his  Introduction  to  the  commentary  on  the  Mishnah  (commonly, 
but  by  mistake,  called  Introduction  to  the  Seder  Zeraim)  and  in  his 
Introduction  to  the  Mishneh  Torah. 


us  believe  that  these  mnemonic  phrases  are  late  inventions, 
but  they  have  as  yet  failed  to  make  good  their  assertions. 
See  T.  B.,  Shabbath  104a,  and  T.  B.,  'Erubin,  546,  where 
these  Simanim  are  positively  mentioned  early  in  the  4th 
century  ;  cf.  Rashi  in  loco. 

Value. — The  value  of  the  Talmuds  may  be  estimated  by 
the  fact  that  they  contain  the  Mishnah  in  various  recen 
sions  and  a  large  portion  of  the  contents  of  Midrashic  col 
lections,  and  in  addition  comprise  a  vast  amount  of  Sopheric 
literature  not  to  be  found  in  the  canonical  Mishnah  and 
Agadic  matter  not  to  be  found  in  the  known  Midrashim, 
and  have  thousands  of  notices  on  secular  knowledge  of  all 
kinds.  Here,  however,  the  reader  ought  to  be  again  re 
minded  that,  whilst  the  Babylonian  Talmud,  the  one  of 
much  larger  extent,  contains  a  great  deal  more  Judaeo- 
religious  matter,  the  Palestinian  Talmud — of  much  smaller 
extent — is  of  much  greater  value  for  the  historian,  the 
geographer,  the  numismatist,  and  other  students. 

Vicissitudes  of  the  Talmud. — Whilst  the  Babylonian 
Talmud  commanded  the  attention  of  a  hostile  world,  and 
was  proscribed,  mutilated,3  and  condemned,  and  finally 
delivered  over  to  the  flames4  by  popes  and  kings,  the 
Palestinian  Talmud  suffered  still  more  from  one  single 
enemy — neglect.5  Thousands  of  copies  of  the  former 
recension  were  destroyed  in  the  course  of  time,  but,  this 
Talmud  being  studied  in  all  parts  of  the  world,  the  few 
copies  surviving  became  the  means  of  an  endless  supply. 
Not  so  as  regards  the  Palestinian  Talmud,  which  found 
no  students,  or  but  few,  after  the  closing  (c.  450)  of  the 
Jewish  academies  in  Palestine  ;  and  we  have  even  to  thank 
the  enemies  of  traditional  Judaism,  the  Karaites,  who  used 
it  in  controversy  with  their  Rabbanite  opponents,  for  the 
preservation  of  some  copies  of  it.  By  degrees  the  neglect  of 
the  book  became  so  great  that  whole  chapters  of  treatises, 
whole  treatises  of  orders,  and  almost  two  whole  orders 
themselves,  disappeared,  and  are  lost  to  this  day.6 

Aids  to  the  Study  of  the  Talmuds. — (a)  Lexicons. — The  first  rank 
is  occupied  by  lexicons  for  both  Talmuds  and  Midrashim,  and  of 
these  that  by  R.  Nathan  b.  Yehiel  of  Rome,  compiled  in  the  llth 
and  12th  centuries,  claims  the  first  place.  All  other  lexicons,  from 
Elias  Levita,  Philip  Aquinas,  Johannes  Buxtorf,  &c. ,  down  to 
Levy  and  Jastrow,  are  more  or  less  based  upon  this  grand  work 
called  'Arukh.7  (b)  Grammars. — A  slight  attempt  at  compiling  a 

3  Raymundus  Martin  (Ramon  Martinez),  backed  up  by  his  teacher 
Pablo  Cristiani  (see  RAMBAN),  was  one  of  the  first  five  (or  rather  six) 
mutilators  (called  censors)  of  the  Talmud  and  kindred  books.     See 
Touron,  Histoire  des  Hommes  Illustres  de  VOrdre  de  Saint  Dominique, 
i.  (Paris,  1743,  4to)  p.  492  ;  Jour.  PhiloL,  xvi.  134. 

4  In  the  midsummer  of  1244  twenty-four  waggons  full  of  Talmud 
copies  were  burned  in  France  (see  Journal  of  Philology,  xvi.  133). 
A  certain  Donin  (afterwards  called  Nicolaus),  a  converted  Jew,  by  his 
accusations  against  the  Talmud,  managed  that  Rabbi  Yehiel  of  Paris 
had  to  dispute  with  him  publicly  about  its  contents.     The  disputation 
took  place  in  the  midsummer  of  1240;  and  R.  Yehiel  came  out  of  it 
so  victoriously  that  only  after  four  years'  further  machinations  the 
Talmud  was  actually  burned.     The  disputation  is  printed  under  the 
name  of  Disputatio  cum  Nicolao  A.  1252  (!)  habita  cum  Versione 
Latina  in  Wagenseil's  Tela  Ignea  Satanae  (Altdorf,  1681,  4to);  a  less 
incorrect  Hebrew  edition  came  out  in  1873,   8vo,  at  Thorn.     This 
event  of  burning  the  Talmud  called  forth  three  .elegies — (1)  by  R. 
Binyamin  b.  Abraham   De'  Mansi,  beginning  D71J?  H13K,  and  the 
refrain  of  which  was  mXSO  HCOn  'K,  K1O31  •"!:)£>£  »N  (see  MS. 
Add.  374,  Camb.  Univ.  Lib.,  leaves  307<z-308a);  (2)  by  R.  M?ir  of 
Rothenbnrg  (see  ROSH),  the  beginning  of  which  is  K>SQ  HDIItJ'  *7#V 
(in  the  Ashkenazic  ritual  for  the  9th  of  Ab) ;  and  (3)  by  R.  Abraham 
b.  Yishak  (see  Zunz,  Zur  Gesch.  u.  Lit.,  pp.  463-4).     This  Abraham 
b.  Yishak  is  the  father  of  the  famous  En-bonet  Abram  Bederesi  (not 
Bedarshi';  see  Schiller-Szinessy,  Catal.,  i.  correction  5),  the  author  of 
the  Behinath  'Olam. 

5  See  Schiller-Szinessy  in  the  Academy,  1878,  p.   171,  and  extract 
from  Excursus  iii.  (to  the  Catalogue)  on  the  Palestinian  Talmud  in 
Occasional  Notices,  &c.,  i.,  Cambridge,  1878,  8vo. 

6  See  the  before-mentioned  Occasional  Notices. 

7  Rabbenu  Nathan  b.  Yehiel  b.  Abraham  was,  on  his  father's  side 
an  'Anav  (13V) — and  not  an  *Akko  (13J?)  as  Rapoport,  no  doubt  after 
Ibn  Yahya,  writes  it  in  Bikkure  Hdittim,  x.  7 — i.e.,  of  the  family 
'Anavim   (Dei   Mansi,  Dei  Mansueti,  Dei  Piatelli,  Dei   Pietosi,  Dei 
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grammar,  and  this  only  for  the  Babylonian  Talmud,  was  made  by 
the  late  learned  S.  D.  Luzzatto.  It  exists  in  Italian  (Padua,  1865), 
German  by  Kriiger  (Breslau,  1873),  English  by  Goldammer  (New 
York,  1876),  and  Hebrew  by  Lerner  (St  Petersburg,  1880).  Of 
more  value,  however,  is  Nb'ldeke's  Mandaitic  Grammar,  although 
it  stands  in  connexion  with  the  Babylonian  Talmud  only  in  an 
indirect  way.  (c)  Commentaries. — Commentaries  on  the  greater  por 
tion  of  the  Babylonian  Talmud  are  extant,  by  the  famous  Rabbenu 
Hananeel  of  Kairwan,  the  teacher  of  RIPH  (q.v.),  by  RASHI  (q.v.), 
a'nd  by  the  descendants  and  disciples  of  this  latter  commentator, 
who  composed  the  Tosaphoth.  All  these  are  included  in  the  latest 
Talmud  edition  of  Vilna.  It  is  asserted  by  RABAD  II.  (q.v.)  that 
the  whole  (B. )  Talmud  had  been  commented  on  in  Arabic.  As 
regards  the  commentaries  on  the  Palestinian  Talmud,  it  ought  to 
be  said  that  the  Pene  Moshch,  &c. ,  by  R.  Mosheh  Margaliyyoth, 
and  the  Korban  Haedah,  &c. ,  by  R.  David  Frankel  (the  teacher  of 
Mendelssohn),  make  more  than  one  commentary  on  the  whole,  and 
they  are  embodied  in  the  Zhitomir  edition  (1860-67).  (d)  Method 
ology. — Among  the  many  Introductions  to  the  Babylonian  Talmud 
that  of  R.  Shemuel  Hannagid  must  now  be  considered  the  first, 
not  only  in  time  but  also  in  value.  There  was  indeed  an  earlier, 
and  perhaps  a  still  more  valuable  one  in  existence  (see  SAADIA), 
but  it  is  now  unfortunately  lost.  As  regards  the  Palestinian 
Talmud,  the  only  one  in  existence  is  that  by  the  late  Z.  Frankel 
(Breslau,  1870,  8vo).  The  author  was  a  most  learned  man,  but 
somewhat  confused  in  his  diction,  (e)  Translations. — Renderings 
of  isolated  treatises  of  the  Babylonian  Talmud  exist  in  Latin, 
Ugoliui,  Thesaurus,  xix.,  Zebahim  and  Menahoth,  and  xxv., 
Synhedrin;1  in  French,  e.g.,  Berakhoth,  by  Chiarini  (Leipsic,  1831, 

Umani,  Dei  Umili),  and,  on  his  mother's  side,  of  the  Tappuhim,  i.e., 
De  Pomis,  to  which  the  celebrated  author  of  the  Lexicon  Semah  David 
belonged.  Rabbenu  Nathan's  father  and  grandfather,  like  Rabbenu 
Nathan  himself  and  his  brother's  descendants,  were,  no  doubt,  papal 
court  Jews  (and  not  linendrapers,  as  the  latest  editor  of  ibs'Arukh, 
by  misreading  and  misinterpreting  the  somewhat  hard  verses  of  his 
author,  contrives  to  show).  This  lucrative  position  furnished  them  with 
ample  means  not  only  for  their  noble  charities  to  congregational  insti 
tutions  (a  synagogue,  religious  bath,  &c.),  but  also  with  the  leisure 
necessary  for  the  pursuit  of  Talmudic  studies.  Rabbenu  Nathan  was 
resh  kallah  (rector  of  the  Jewish  university),  and  unquestionably 
the  greatest  Talmudist,  even  as  he  was  the  poorest  Hebrew  poet,  in 
Italy  in  the  llth  and  12th  centuries.  As  regards  his  teachers  we 
know  four,  three  of  whom  he  attended,  whilst  he  studied  and  digested 
the  works  of  the  fourth  so  well  that,  though  personally  unknown  to 
one  another,  they  may  be  justly  called  master  and  disciple.  His  first 
teacher  was  his  own  father ;  his  second  teacher,  from  whom  Rabbenu 
Nathan  no  doubt  obtained  his  thorough  knowledge  of  Babylonian 
habits,  was  R,  Masliah  of  Sicily,  who  had  been  a  hearer  of  the  greatest 
"gaon"  of  Pumbaditha ;  his  third  teacher  was  R.  Mosheh  b.  Yaakobb. 
Mosheh  b.  Abbun  of  Narbonne  (or  Toulouse  ;  better  kiiown  under  the 
name  of  R.  Mosheh  Haddarshan) ;  and  the  fourth  was  Rabbenu  Han 
aneel  of  Kairwan.  He  owed  so  much  to  this  teacher  that  as  soon  as 
the  'Arukh  had  appeared  most  people  took  it  for  granted  that  Rabbenu 
Hananeel  had  lived  at  Rome,  and  accordingly  called  him  "  a  man  of 
Rome— 'Ish  Romi";  see  MS.  Brit.  Mus.  Add.  27,201,  leaf  735,  and 
Tosaphoth,  passim,.  (That  Rabbenu  Gershom,  Rabbenu  Mosheh  ''DIDJ, 
and  others  were  his  teachers,  as  Rapoport,  loc.  cit.,  asserts,  is  a  fic 
tion.)  Rabbenu  Nathan,  in  his  'Arukh,  does  not  merely  explain  the 
foreign  (i.e.,  Aramaic,  Persian,  Greek,  Latin,  and  Arabic)  words  occur 
ring  in  the  Targums,  Talmuds,  and  Midrashim,  but  the  subject-matter 
also,  and  thereby  proves  himself  a  doubly  useful  guide.  In  this,  al 
though  he  had  been  preceded  by  no  less  a  personage  than  the  Gaon 
Semah  b.  Paltoi  (fl.  870),  who  also  composed  such  an  'A rukh, Rabbenu 
Nathan  was  virtually  the  first,  as  the  Gaoris  work  had  been  early 
lost.  The  assertion  that  the  fourth  of  the  four  men  captured  by  the 
Spanish  admiral  (see  below,  p.  39)  was  R.  Nathan  Habbabli,  that  he 
lived  in  Narbonne,  and  that  he  also  composed  a  similar  'Arukh,  rests 
on  a  misunderstanding,  as  the  quotation  in  the  Yohasin  clearly  shows. 
The  passages  there  given  under  R.  Nathan  Habbabii  are  taken  verbatim 
from  the  'Arukh  of  our  author  (compare  the  article  B>JK>,  &c.).  That 
Rome  has  been  at  times  called  in  Jewish  writings  "Babel,"  and  that 
consequently  Habbabli  may  mean  "the  Roman,"  is  clear  from  the 
writings  of  the  New  Testament.  We  will  only  add  here  a  few  words 
concerning  the  bibliography  of  the  book.  Of  tho  'Arukh  exist  so  far 
ten  editions,  the  first  of  which  came  out  undated,  but  before  or  about 
1480.  The  seventh  edition  was  enriched  by  the  physician  R.  Binyamin 
Musaphia's  Musaph,  i.e.,  Additamenta  (Musaphia  was  a  Greek  and 
Latin  scholar),  and  the  latest  edition  by  Dr  Kohut  is  now  in  progress. 
As  regards  the  MSS.  of  this  remarkable  lexicon  the  best  copies  are  to 
be  found  partly  in  the  University  Library,  Cambridge  (Add.  376, 
which  has  all  the  verses  of  the  author  and  additamenta  by  R.  Shemuel 
Ibn  J/OJ,  and  Add.  471-72),  and  partly  at  the  Court  Library,  Vienna 
(Cod.  cvi.,1  and  2).  The  latter  were  carried  off  by  Napoleon  I.  to 
Paris  in  1809,  but  in  1815  were  returned  to  Vienna. 

1  Various  writers  assert  that  there  exist  many  books  containing 
Latin  translations  of  various   treatises  of  the  Babylonian  Talmud? 


8vo);  and  in  German,  e.g.,  Berakhoth,  by  Rabe  (Halle,  1777,  4to), 
regard  being  had  also  in  both  to  the  same  treatise  of  the  Palestinian 
recension,  and  again  by  Pinner  (1842) ;  Baba  Mesi'a,  by  Sammter 
(1876),  both  at  Berlin  and  in  folio ;  'Abodah  Zarah,  by  Ewald 
(Nuremberg,  1856,  8vo)  ;  Ta'anith,  by  Straschun  (Halle,  1883); 
Megillah  and  Rosh  Hasshanah,  by  Rawicz  (Frankfort-on-the-Main, 
1884  and  1886).  The  assertion  that  the  whole  of  this  Talmud  has 
been  translated  into  Spanish  has  yet  to  be  proved.  As  regards  the 
Palestinian  Talmud,  Ugolini's  Thesaurus  contains  the  following 
treatises  in  Latin : — Pesahim  (vol.  xvii.);  Shekalim,  Yoma,  Sukkah, 
Rosh  Hasshanah,  Ta'anith,  Megillah,  Hagigah,  Bcsah,  Hoed  Katan 
(vol.  xviii. );  Mdaseroth,  Mdaser  Sheni,  Hallah,  'Orlah,  Bikkuriin 
(vol.  xx,);  Synhedrin,  Makkoth  (vol.  xxv.);  Kiddushin,  Sotah, 
Kethuboth  (vol.  xxx. ).  M.  Schwab  (of  the  Bibliotheque  Nationale, 
Paris)  has  undertaken  a  French  translation  of  the  entire  Palestinian 
Talmud,  which  is  now  in  progress  ;  from  this  Berakhoth  has  been 
translated  into  English  (London,  1886,  4to). 

Editions. — The  editions  of  the  Palestinian  Talmud,  in  what  was 
then  called  its  entirety,  are  only  four: — (a)  Venice,  1523,  without 
any  commentary ;  (b)  Cracow,  1609,  with  a  short  commentary,  the 
text  apparently  from  a  different  MS.  from  that  used  for  the  editio 
princeps;  (c)  Krotoschin,  1866,  with  a  short  commentary  differing 
from  that  of  Cracow :  these  three  editions  are  each  comprised  in 
one  volume;  (d)  the  fourth  edition  came  out  at  Zhitomir,  with 
commentaries  by  different  men  (see  Commentaries  above).  All  these 
editions  are  in  folio.  Of  the  editions  of  isolated  treatises,  which  are 
not  a  few,  we  will  only  mention  those  of  Berakhoth  (Vienna,  1874) 
and  Peah  and  Demai  (Breslau,  1875,  both  in  4to),  with  a  new  com 
mentary  by  Z.  Frankel.  The  editions  of  the  Babylonian  Talmud 
are  so  numerous  that  they  would  require  several  entire  sheets  for 
enumeration.  There  is  in  existence  an  approximately  good  treatise 
on  them  (see  Varies  Lectiones,  vols.  i.  and  viii.).  We  will  only 
name  three  of  the  entire  editions  : — (1)  the  editio  princeps,  Venice, 
1520-23, 8 — which,  though  disfigured  by  numerous  misprints,  was 
not  mutilated  by  the  censor;  (2)  the  edition  of  Basel  (1578-81), 
which  omits  'Abodah  Zarah  altogether,  and  has  a  cheering  (?)  notice 
in  Latin;3  (3)  the  latest  edition,  now  printing" at  Vilna,  with  old 
commentaries  hitherto  unpublished.  Of  isolated  treatises,  which 
may  be  counted  by  more  than  hundreds,  we  will  only  mention  one 
(the  Portuguese  of  at  least  Berakhoth},  tho  existence  of  which  was 
asserted  in  the  last  century  (Pahad  Yishak,  s.v.  Smnnoa  X333), 
then  again  called  in  question  in  our  own  times,  but  positively  proved 
by  the  present  writer  from  an  early  work  composed  at  the  time 
when  but  few  editions  of  the  Talmud  existed.  It  is  the  Zera 
Abraham  (Camb.  MS.  Ti.  6.  50,  leaf  596).  Materials  for  the  critical 
edition  of  the  Babylonian  Talmud  from  an  ancient  MS.  formerly  in 
the  monastery  of  Pfersee,  but  now  in  the  Royal  Library  of  Munich, 
and  other  MSS.  and  early  prints  of  isolated  treatises  in  various 
public  and  private  libraries  of  Europe,  Asia,  and  Africa,  have  been 
collected  and  are  being  published  by  Rabbinovicz.  Of  this  import 
ant  work  fifteen  volumes,  containing  the  following  treatises,  have 
already  come  out: — the  whole  Seder  Zera  im  (1867);  Besah,  Hagigah, 
Mded  Katan  (1869);  Sukkah,  Ta'anith  (1870);  Rosh  Hasshanah, 
Yoma  '(1871) ;  'Erubin  (1873);  Pesahim  (1874);  Shabbath  (1875); 
Megillah,  Shekalim  (1877);  Synhedrin  (1878);  'Abodah  Zarah, 
Makkoth,  Shebu'oth,  Horayoth,  'Eduyyoth  (1879);  Baba  Bathra 
(1881) ;  Baba  Kamma  (1882) ;  Baba  Mesi'a  (1883) ;  Zebahim  (1884) ; 
Menahoth  (1886). 4  All  these  were  printed  in  8vo  and  at  Munich, 
except  vol.  ix.,  which  came  out  at  Mainz. 

Influence  of  the  Talmud. — It  must  be  admitted  by  every 
critical  student  of  history  that  the  Talmud  has  not  merely 
been  the  means  of  keeping  alive  the  religious  idea  among 
the  Jews,  but  has  formed  their  strongest  bond  of  union. 
When,  after  the  fall  of  the  city  of  Jerusalem  and  its  temple, 
and  the  expatriation  of  the  Jews  from  Palestine,  a  goodly 
portion  of  the  Mosaic  law  lost  its  application,  the  Talmud 
became  the  spirit  which  put  fresh  life  into  the  letter  which 


Upon  examinatiou  these  books  turn  out  to  contain  either  a  transla 
tion  only  of  Mishnic  treatises  with  or  without  excerpta  from,  and 
with  or  without  scholia  on,  Gemara,  or  disputations  which  introduce 
small  pieces  of  Gemara.  The  utmost  they  contain  is  a  chapter  or  two 
translated  from  Gemara  itself  (as,  for  example,  "  Edzard,  Aboda  Sara," 
&c.,  Hamburg,  1705-10,  4to,  which  contains  Gemara  of  the  first  two 
Perakim). 

2  The  paging  of  this  has  been  followed  in  all  subsequent  editions. 

8  Nunc  ab  omnibus  iis  qua?  contra  religionem  Christianam  facie- 
bant  recognitum,  et  juxta  mentem  Sacri  concilii  Tridentiui  expurga- 
tum  et  approbatum,  ut  non  modo  citra  impietatem  verum  etiam  cum 
fructu  a  nostris  legi  possit. 

4  The  notes  in  the  first  fourteen  volumes  go  under  the  name  of 
DnQID.  na"I ,  whilst  those  of  the  fifteenth  volume  have  the  title  of 
D!"I~QN?  TDT,  in  memory  of  the  late  Abraham  Merzbacher,  who  not 
merely  proved  the  Maecenas  of  this  publication  during  his  lifetime, 
but  left  a  considerable  sum  for  its  continuation  and  completion. 
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had  become  to  a  great  extent  dead.  Moreover,  by  the  Tal 
mud,  the  interpretation  of  which  was  chiefly  in  the  hands 
of  the  academies  of  Sura  and  Puinbaditha,  the  Jews  of  all 
the  world  found,  if  not  a  new  Jerusalem,  at  least  a  new 
Yabneh  (Jamnia),  i.e.,  a  place  where  the  old  learning  was 
not  merely  continued,  but  made  to  shine  with  a  yet  greater 
splendour.  This  fact  will  be  the  more  readily  acknow 
ledged  and  appreciated  when  one  casts  a  glance  at  the 
miserable  religious  condition  of  the  Karaites,  the  so-called 
Scriptural  Jews. 

Transference  of  Talmudic  Learning  from  the  East  to  the 
West. — There  naturally  came  a  time  when  Talmudic  learn 
ing,  if  it  was  to  maintain  its  influence  upon  the  Jews, 
could  not  be  confined  to  one  spot.  We  have  seen  under 
RASHI  (q.v.)  that  the  great  emperor  of  the  West  (Charle 
magne)  had  been  the  means,  towards  the  close  of  the  8th 
century,  of  bringing  learned  Talmudists  not  only  to  Pro 
vence  but  to  the  north  of  France  and  the  south  of  Ger 
many.1  But  when  nearly  two  hundred  years  later  the 
academies  of  Babylonia  were  threatened  with  extinction 
(because  of  their  lacking,  from  various  causes,  the  means 
of  subsistence),  so  that  they  had  to  send  out  members  of 
their  body  to  supplicate  the  support  of  their  richer  brethren 
in  other  countries,  it  providentially  happened  that  the  four 
men  whom  they  sent  were  taken  by  a  Spanish  corsair 
admiral  and  sold  in  four  different  slave-markets.  Rabbi 
Shemaryah  was  sold  at  Alexandria,  and  was  redeemed  by 
the  Jews,  and  great  was  their  astonishment  when  they  recog 
nized  in  him  a  most  able  Talmudist.  He  became  the  head 
of  the  Cairo  community,  and  one  of  the  most  successful 
Jewish  Talmud  teachers  Egypt  ever  had.  Rabbi  Husshiel 
was  taken  to  Kairwan,  in  Africa.  There  the  Jews  redeemed 
him ;  and  when  his  great  learning  was  found  out  he  was 
named  the  spiritual  head  of  the  Jews  in  that  place.  From 
the  school  which  he  founded  sprang  not  merely  his  own  son, 
the  famous  Rabbenu  Hananeel,  but  also  the  great  Rabbenu 
Nissim,  both  teachers  of  RIPH  (q.v.).  Another  learned  cap 
tive,  R.  Mosheh,  was  brought  to  the  slave-market  of  Cor 
dova,  the  rabbi  of  which  town,  a  noble  and  rare  example 
of  unselfishness,  modesty,  and  love  of  truth,  placed  the 
ragged  stranger  who  had  only  been  ransomed  for  charity's 
sake  a  day  or  so  before  at  the  head  of  the  community 
instead  of  himself.  The  name  of  the  fourth  is  unknown 
(see  RABAD  II.,  and  Yokasin,  ed.  Cracow,  leaf  1256).  Some 
assert  that  he  was  R.  Nathan  Habbabli,  and  that  he  became 
the  teacher  of  the  Jews  in  Narbonne,  but  this  is  a  mere 
conjecture,  the  truth  of  which  has  yet  to  be  proved  (see 
page  37,  footnote  7).  Be  this,  however,  as  it  may,  four 
great  Talmudists,  who  had  come  direct  from  the  Babylonian 
academies,  became  the  means  of  bringing  Babylonico-Tal- 
mudic  learning  to  places  the  Jews  of  which  had  been  de 
pendent  on  the  religious  and  literary  crumbs  that  fell  from 
the  richly-laden  tables  of  Sura  and  Pumbaditha.  Some 
years  afterwards  the  former  academy  was  closed,  and  a 
short  time  afterwards  the  same  fate  befell  that  of  Pumba 
ditha,  the  sunset  of  which,  if  not  the  noonlight,  in  the 
persons  of  Rab  Sherira  Gaon  and  his  son  Rab  Hai  Gaon 
was  even  more  glorious  than  that  of  the  sister  academy, 
the  last  "  gaon "  of  which  was  Rab  Shemuel  b.  Hophni, 
father-in-law  of  Rabbenu  Hai.  Meanwhile,  however,  Tal 
mudic  learning  had  not  merely  become  naturalized,  but 
eventually  indigenous  in  various  parts  of  Africa,  and  part 
of  Europe  (Spain,  Italy,  Provence,  the  south  of  Germany, 
and  the  north  of  France).  Rabbenu  Gershom  b.  Yehudah 
of  Metz  and  his  disciple  Rabbenu  Yishak  of  Troyes, 
Rabbenu  Ya'akob  b.  Yakar  of  Worms,  Rabbenu  Eli'ezer 
Haggadol  and  his  disciple  and  successor  Rabbenu  Yishak 
Segan  Leviyyah,  Rabbenu  Yishak  b.  Yehudah  of  Mainz, 


1  Italy,  notably  Sicily,  was  apparently  the  country  which  obtained 
her  teachers  direct  from  Irak. 


Rabbenu  Elyakim  of  Spires,  Rabbenu  Nathan  b.  Yehiel 
of  Rome,  and  last  but  not  least  Rashi  himself,  and  his 
sons-in-law  and  other  disciples,  represented  Talmudic  learn 
ing  in  such  perfection  as  had  not  been  found  before  as 
regards  the  Babylonian  Talmud,  even  in  the  land  of  its 
birth  and  growth.  It  was  the  disciples'  disciples  of  these 
men  who  studied  and  taught  in  various  towns  of  England 
within  a  hundred  years  (1 150)  after  the  Conquest.  When, 
towards  the  end  of  the  13th  century  and  the  commence 
ment  of  the  14th,  the  Jews  were  driven  out  of  England 
(1290)  and  France  (1306),  and  flocked  chiefly  to  Italy, 
Greece,  Germany,  and  Poland,  the  last-named  country 
appropriated  the  lion's  share  of  Talmudic  learning,  so 
that  till  within  our  own  century  the  rabbis  of  the  chief 
communities  in  Hungary,  Moravia,  Bohemia,  and  other 
Austrian  states,  and  in  Germany,  Holland,  England,  &c., 
had  to  be  fetched  from  Poland.  Talmudic  learning,  since 
Mendelssohn  and  his  school  arose,  threatened  to  die  out 
not  merely  among  the  Jews  in  Germany,  but  also  among 
those  of  the  other  countries  where  the  Jews  spoke  the 
German  tongue  in  some  form  or  other.  Within  the  last 
twenty-five  years,  however,  fresh  impulse  has  been  given 
to  these  studies,  not  merely  among  Jews  but  also  among 
Christians.  (s.  M.  s.-s.) 

TAM,  commonly  called  RABBENU  TAM,  more  correctly 
RABBENU  THAM  (m=Dn  -1331).  By  this  title  are 
known  two  eminent  Rabbinic  scholars,  both  named 
YA'AKOB,  to  whom  this  epithet  was  given  in  allusion  to 
Genesis  xxv.  27:  "And  Jacob  was  a  perfect  man"  (Ish 
Tarn,  DPI  K>'K).  They  belonged  to  the  north  of  France, 
lived  in  the  12th  century,  and  were  master  and  pupil. 

1.  RABBENU  YA'AKOB  B.  MEIR  B.  SHEMUEL  was,  on  his 
mother's  side,  a  grandson  of  RASHI  (q.v.).  He  was  his 
parents'  third  son,  younger  brother  of  Ribam  and  RASHBAM 
(q.v.),  older  brother  of  Rabbenu  Shelomoh  of  Rameru,2  and 
brother-in-law  of  Rabbenu  Shemuel  b.  Simhah  of  Vitry  the 
younger 3  (the  reputed  author  of  the  Mahzor  Vitry,*  now 
apparently  lost5).  Rabbenu  Tham  had,  like  his  grand 
father  Rashi,  six  teachers  :— (1)  his  own  father,  (2)  his 
brother  Ribam,  (3)  his  brother  Rashbam,  (4)  Rabbenu 
Ya'akob  b.  Shimshon,6  (5)  his  grandfather  Rashi,7  and  (6) 
Rabbenu  Yoseph  Tob- Elem  the  younger.8  Rabbenu  Tham 
had  at  least  five  children.9  The  names  of  three  of  his  sons 
were  Yoseph,10  Yishak,11  and  Shelomoh.12  Rabbenu  Tham. 
was  unquestionably  among  Jews  the  foremost  man  of  his 
age.  For  not  only  was  he  the  greatest  Talmudist  after 
his  maternal  grandfather's  death,  but  he  also  added  reading 
wide  and  varied  to  a  stupendous  memory  and  a  marvellous 

2  See  MS.  Add.  27,200  in  the  Br.  Mus.,  leaf  1536. 

3  See  Rashi's  Siddur,  i.  leaf  lb, 

4  See  Schiller-Szinessy,  Catalogue,  ii.  p.  88. 
6  See  art.  RASHI  (vol.  xx.  p.  284,  note  10). 

6  This  rabbi  was  a  disciple  of  R.   Shemuel  Hallevi  (see  Schiller- 
Szinessy,  CataL,  ii.  p.  65,  note  1)  and  of  Rashi,  and  was  not  only  a 
great  Talmudist,  as  were  all  the  disciples  of  the  last-named  eminent 
teacher,  but  also  a  great  mathematician  and   astronomer,  though  a 
terribly  bad  poet.     His  commentary  on  Aboth  is  in  part  printed,  and 
is  to  be  found,  more  or  less  perfect,  in  various  libraries  in  Europe, 
although  not  recognized  as  his.     It  is  ascribed  variously  to  Rashi,  to 
Rashbam,  and  others.     There  are  copies  of  it  in  Cambridge  (Add. 
1213;  Add.   1523),   Oxford  (Opp.  317),  the  British  Museum  (Add. 
27201),  the  Beth  Hammidrash  of  the  Ashkenazim  in  London,  &c. 
(The  master  of  St  John's,  Cambridge,  is  preparing  an  edition  of  it.) 
A  work  on  intercalation  by  Rabbenu  Ya'akob  b.  Shimshon  exists  in 
MS.  at  the  Bodleian  (Opp.  317)  under  the  name  of  Sepher  Haelkoshi. 
From  him,  no  doubt,  Rabbenu  Tham  imbibed  his  love  for  science. 
On  the  fact  that  Rabbenu  Ya'akob  b.  Shimshon  was  Rabbenu  Tham's 
teacher  (against  Zunz),  see  Schiller-Szinessy,  C'atal.,  ii.  p.  66,  note. 

7  Rabbenu  Tham,  dying  an  old  man,  must  have  been  from  fourteen 
to  sixteen  years  of  age  when  Rashi  died. 

8  See  Sepher  Hayyashar,  §  620  (leaf  74a,  col.  2). 

9  See  Camb.  MS.  Add.  667,  1,  leaf  646,  col.  1. 

10  See  Brit.  Mus.  MS.  Add.  27200,  leaf  1586. 

11  See  Sepher  Hayyashar,  §  604. 

12  See  Shibbole  Halleket  (ed.  Buber),  p.  10. 
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power  of  combination,  such  as  appeared  only  again  in  the 
last  century  in  the  persons  of  R.  Yehonathan  Eybenschiitz 
(ob.  1764)  and  R.  Yehezkel  Landau  (ob.  1793).  Let  us 
add  that  he  was  a  lexicographer,  grammarian,  and  Biblical 
commentator  of  no  mean  order ;  that  he  was  a  poet  in 
Hebrew  and  Aramaic 1  inferior  only  to  Ibn  Gebirol 
(AVICEBRON,  q.v.),  Mosheh  Ibn  'Ezra,  and  Yehudah  Hallevi 
(and  by  far  greater  in  this  art  than  the  commentator 
Abraham  Ibn  'Ezra) ;  that  he  was  held  in  high  esteem  by 
prince  and  nobles;2  and  that  he  was  a  man  of  great  wealth, 
with  which  he  generously  supported,  not  merely  his  own 
poorer  hearers,  but  other  itinerant  scholars  also.3 

His  works  are  the  following : — 

(1)  Commentary  on  Job,  and,  no  doubt,  on  other  parts  of  the 
Bible  (see  Camb.  Univ.  Lib.  MS.  Dd.  8.  53,  leaves  Ib,  4a,  lla, 
126).  All  these  are  apparently  now  lost.  (2)  Hakhrdoth,  i.e., 
lexical  and  grammatical  decisions  between  Menahem  Ibn  Seruk 
and  Dunash  b.  Labrat  (see  SepJier  Teshuboth  Dunash  b.  Labrat, 
Edinburgh,  1885,  8vo).  That  these  "decisions"  are  really  by 
Rabbenu  Tham  is  proved  by  the  before-named  MS.,  leaves  10a  and 
16a,  where  the  book  is  quoted  by  an  author  of  the  13th  century. 
(3)  Sepher  Hayyashar  (Vienna,  1810,  folio).  Although  this  work, 
in  its  present  form,  is  the  compilation  of  one  of  Rabbenu  Tham's 
disciples,  R.  Yishak  b.  Durbal  by  name  (also  called  Isaac  of  Russia ; 
see  Schiller-Szinessy,  Catalogue,  i.  p.  164,  and  ii.  p.  66),  not  only 
is  the  foundation  Rabbenu  Tham's  (see  Preface),  but  the  contents 
also  are  virtually  his.  Compare  the  Cambridge  MS.  Add.  667.  1, 
passim.  (4)  The  greater  part  of  the  Tosaphotli  in  the  Babylonian 
Talmud  are  indirectly  also  by  Rabbenu  Tham  ;  and  he  is  virtu 
ally  the  first  Tosaphist.  It  is  true  that  his  father,  his  brother 
RASHBAM  (q.v.),  and  his  uncle  Rabbenu  Yehudah  b.  Nathan  had 
written  Tosaphoth  before  him,  and  that  this  kind  of  literary  acti 
vity  lasted  to  within  the  first  quarter  of  the  14th  century.  Still, 
most  and  the  best  of  the  Tosaphoth  now  in  our  hands  rest  on 
Rabbenu  Tham  and  his  school.  (5)  Afahzor,  i.e.,  a  prayer-book, 
&c.,  for  the  whole  year,  with  Rabbinic  ordinances,  &c.  See 
Tosaphoth  on  T.  B.,  Berakhoth,  leaf  37a,  catchword  DD1DH,  and 
Birckhoth  Maharam  of  R.  Meir  b.  Barukh  of  Rothenburg  (Riva  di 
Trento,  1558,  8vo),  leaf  4a.  (6)  Poems.  These  are  partly  didactic 
and  partly  liturgical.  Of  the  former  kind  a  specimen  will  be  found 
("On  the  Accents,"  communicated  by  Halberstam)  in  Kobak's 
Teshurun,  v.  p.  125  sq.  The  liturgical  poems,  again,  are  of  two 
kinds  :  (a)  such  as  have  no  metre  and  rhyme  only  by  means  of 
plurals,  possessive  pronouns,  and  such  like  (rhymed  prose),  and 
which  perfectly  resemble  most  of  the  productions  of  the  Franco- 
Ashkenazic  school  (see,  for  example,  the  facsimile  in  Muller's  Cata 
logue,  Amsterdam,  1868,  8vo) ;  (b)  such  as  have  metre  and  rhyme, 
and  resemble  the  productions  of  the  Sepharadic  school,  e.g.,  the 
one  beginning  WVD  *p  '«  (and  not  U  ;  see  MS.  Add.  667,  leaf 
102a).4  (7)  Various  ordinances,  &c.,  are  to  be  found  in  later  writers 
(see  MS.  Add.  667,  in  Cambridge,  passim,  and  Teshuboth  Maharam, 
Prague,  1608,  folio,  §  1023,  &c.).  Rabbenu  Tham  died  in  1171  ; 
see  Rashi's  Siddur,  ii.  (formerly  Luzzatto's,  then  Halberstam's,  and 
now  the  property  of  the  master  of  St  John's  College,  Cambridge), 
leaf  48a. 

2.  RABBENU  YA'AKOB  of  Orleans,  rabbi  of  London  (?). 
He  is  often  quoted  in  the  Tosaphoth  (both  on  the  Penta 
teuch  and  on  the  Babylonian  Talmud).  No  independent 
works  of  his,  however,  are  extant.  He  was  killed  at 
London  in  the  tumult  on  the  coronation  day  of  Richard 
Cceur-de-Lion  (September  3, 1 189;  Schiller-Szinessy,  Catal., 
i.  P-  117).  (s.  M.  s.-s.) 

TAMAQUA,  a  borough  of  Schuylkill  county,  Pennsyl 
vania,  United  States,  in  a  broken,  hilly  country,  upon  the 

1  See   his   Yesib  Pithgam  (in  the  Ashkenazic  ritual ;   it  is  intro 
ductory  to  the  prophetic   lesson  for  the  second  day  of  Pentecost). 
If  we  have  the  correct  reading  of  that  poem  there,  Rabbenu  Tham 
must  have^been  a  Levite;  and  if  so,  the  Shemuel  Hallevi  mentioned 
by  R.  Ya'akob  b.  Shimshou  as  his  teacher,  in  the  Cambridge  MS. 
Add.    1213,  leaf  276,    is   very  possibly  Rabbenu   Tham's   paternal 
grandfather. 

2  See  Sepher  Hayyashar,  §  595  (leaf  67a,  col.  1),  and  §  610  (1st) 
in  fine.     To  this  high  position  it  is  no  doubt  to  be  ascribed  that  his 
life  was  saved  by  a  knight  during  the  second  crusade,  in  which  the 
whole  congregation  of  Rameru  was  reduced  to  beggary,  after  many  of 
its  members  had  been  ruthlessly  slain. 

3  For  example,  the  poverty-stricken  Abraham  Ibn  'Ezra,  to  whom 
he  not  only  gave  money  but  kind  words  also,  in  good  verses  (Kerem 
Hemed,  vii.  p.  35). 

4  For  other  metrical  poems  by  Rabbenu  Tham,  see  Zunz,  Literaturg. 
d&r  Syn.  Poesie  (Berlin,  1865,  8vo),  p.  266. 


Little  Schuylkill  river,  98  miles  nearly  north  of  Phil 
adelphia.  It  is  in  the  midst  of  the  anthracite  coal  region, 
and  coal  mining  is  one  of  its  principal  interests.  It  is 
an  important  railroad  centre,  upon  the  Philadelphia  and 
Reading  system,  being  the  point  of  intersection  of  three 
main  lines  and  the  terminus  of  several  minor  branches. 
The  borough  had  a  population  of  5960  in  1870  and  of  5730 
in  1880. 

TAMARIND.  This  name  is  popularly  applied  to  the 
pods  of  a  Leguminous  tree,  which  are  hard  externally,  but 
within  filled  with  an  acid  juicy  pulp  containing  sugar  and 
various  acids,  such  as  citric  and  tartaric,  in  combination 
with  potash.  The  acid  pulp  is  used  as  a  laxative  and  a 
refrigerant,  the  pods  being  largely  imported  both  from  the 
East  and  the  West  Indies.  The  tree  is  now  widely  distri 
buted  in  tropical  countries,  but  it  is  generally  considered 
that  its  native  country  is  in  eastern  tropical  Africa,  from 
Abyssinia  southward  to  the  Zambesi.  Sir  Ferdinand  von 
Mueller  notes  that  it  is  truly  wild  in  tropical  Australia. 
The  name  (meaning  in  Arabic  "  Indian  date  ")  shows  that 
it  entered  mediaeval  commerce  from  India,  where  it  is  used, 
not  only  for  its  pulp,  but  for  its  seeds,  which  are  astringent, 
its  leaves,  which  furnish  a  yellow  or  a  red  dye,  and  its 
timber.  The  tree  (Tamarindw  indica,  L.)  attains  a  height 
of  70  to  80  feet,  and  bears  elegant  pinnate  foliage  and 
purplish  or  orange  veined  flowers  arranged  in  terminal 
clusters.  The  flower-tube  bears  at  its  summit  four  sepals, 
but  only  three  petals  and  three  perfect  "stamens,  with 
indications  of  six  others.  The  stamens,  with  the  stalked 
ovary,  are  curved  away  from  the  petals  at  their  base,  but 
are  directed  towards  them  at  their  apices.  The  anthers 
and  the  stigmas  are  thus  brought  into  such  a  position  as  to 
obstruct  the  passage  of  an  insect  attracted  by  the  brilliantly- 
coloured  petal,  the  inference  of  course  being  that  insects 
are  necessary  for  the  fertilization  of  the  flower. 

TAMARISK.  The  genus  Tamarix  gives  its  name  to 
a  small  group  of  shrubs  or  low  trees  constituting  the 
tamarisk  family.  The  species  of  tamarisk  and  of  the  very 
closely  allied  genus  Myricaria  grow  in  salt  deserts,  by  the 
sea-shore,  or  in  other  more  or  less  sterile  localities  in  south 
temperate,  subtropical,  and  tropical  regions  of  the  eastern 
hemisphere.  Their  long  slender  branches  bear  very  num 
erous  small  appressed  leaves,  in  which  the  evaporating 
surface  is  reduced  to  a  minimum.  The  flowers  are  minute 
and  numerous,  in  long  clusters  at  the  ends  of  the  branches 
or  from  the  trunk.  Each  has  4-6  free  sepals,  and  as 
many  petals  springing  with  the  4-12  stamens  from  a  fleshy 
disk.  In  Tamarix  the  stamens  are  free,  while  in  Myricaria, 
they  are  united  into  one  parcel.  The  free  ovary  is  one- 
celled,  with  basal  placentas,  and  surmounted  by  3-5  styles. 
The  fruit  is  capsular,  and  contains  numerous  seeds,  each 
usually  with  a  long  tuft  of  hairs  at  one  end.  The  great 
value  of  these  shrubs  or  trees  lies  in  their  ability  to  with 
stand  the  effects  of  drought  and  a  saline  soil,  in  consequence 
of  which  they  grow  where  little  else  can  flourish.  It  is 
on  this  account  that  the  common  tamarisk,  T.  gallica,  is 
planted  on  our  sea-coasts,  and  affords  shelter  where  none 
other  could  be  provided.  The  light  feathery  appearance  of 
the  branches,  and  the  pretty  rose-coloured  flowers,  render 
it  also  an  elegant  and  attractive  shrub,  very  different  in 
character  from  most  others. 

Some  species  produce  galls,  valued  for  their  tannin,  while 
the  astringent  bark  of  others  has  been  valued  for  medicinal 
purposes.  The  ashes  of  the  plant,  when  grown  near  the 
sea,  are  said  to  contain  soda ;  but,  when  cultivated  inland 
or  on  sweet  soil,  they  are,  it  is  alleged,  free  from  soda. 

For  tamarisk  manna,  see  MANNA,  vol.  xv.  p.  493. 

TAMBOFF,  one  of  the  largest  and  most  fertile  govern 
ments  of  central  Russia,  extends  from  north  to  south 
between  the  basins  of  the  Oka  and  the  Don,  and  has 


TAM-TAM 


41 


Vladimir  and  Nijni-Xovgorod  on  the  N.,  Penza  and  Sara- 
toff  on  tlie  E.,  the  Don  Cossacks  and  Voronezh  on  the  S., 
Tula  and  Ryazan  on  the  W.  It  consists  of  an  undulating 
plain  intersected  by  deep  ravines  and  broad  valleys,  rang 
ing  between  450  and  800  feet  above  sea-level.  Chalk 
and  Jurassic  deposits,  thickly  covered  by  boulder-clay  and 
loess,  are  widely  spread  over  its  surface,  concealing  the 
underlying  Devonian  and  Carboniferous  deposits.  These 
last  appear  only  in  the  deeper  ravines,  and  seams  of  coal 
have  been  noticed  at  several  places.  Iron  ore  (in  the 
north-west),  limestone,  clay,  and  gypsum  are  obtained  for 
building  and  manufacturing  purposes ;  traces  of  naphtha 
have  been  discovered  at  Tamboff.  The  mineral  waters  of 
Lipetsk,  similar  to  those  of  Franzensbad  in  their  alkaline 
elements,  and  chalybeate  like  those  of  Pyrmont  and  Spa, 
are  well  known  in  Russia.  Tamboff  is  watered  by  the 
tributaries  of  the  Oka  and  the  Don.  The  Oka  itself  only 
touches  the  north-west  corner  of  the  government,  but  its 
tributaries,  the  Moksha  and  the  Tsna,  are  important 
channels  of  traffic.  The  Don  also  only  touches  Tamboff, 
and  of  its  affluents  only  the  Voronezh  and  the  Khoper  and 
its  tributary  the  Vorona  are  at  all  navigable.  As  a  whole, 
it  is  only  in  the  north  that  Tamboff  is  well  watered  ;  in  its 
southern  part,  which  is  exposed  to  the  influence  of  the  dry 
south-eastern  winds,  the  want  of  moisture  is  much  felt, 
especially  in  the  district  of  Borisoglyebsk,  which  belongs 
to  the  dry  steppes  of  the  lower  Volga. 

The  climate  is  continental,  and,  although  the  average  tempera 
ture  at  Tamboff  is  42°  F.,  the  winter  is  comparatively  cold  (Janu 
ary,  13°;  July,  68°).  The  rivers  remain  frozen  for  four  months 
and  a  half.  Forests  occupy  less  than  one-sixth  of  the  total  area, 
and  occur  chiefly  in  the  west ;  in  the  south-east  wood  is  scarce, 
and  straw  is  resorted  to  for  fuel.  The  soil  is  fertile  throughout ;  in 
the  north,  indeed,  it  is  clayey  and  sometimes  sandy,  but  the  rest 
of  the  government  is  covered  with  a  sheet,  2  to  3  feet  in  thickness, 
of  the  most  fertile  tchernozem,  of  such  richness,  indeed,  that  in 
Borisoglyebsk  corn-fields  which  have  not  been  manured  for  eighty 
years  still  yield  good  crops. 

Tamboff  is  one  of  the  densely  peopled  provinces  of  Eussia.  Its 
population  in  1883  reached  2,519,660,  and  in  several  districts 
(Kozloff,  Lebedyan,  Lipetsk)  there  are  from  110  to  130  inhabitants 
per  square  mile.  It  is  Great  Russian  in  the  central  portion,  but 
has  a  notable  admixture  of  MOKDVINIANS  (q.v. )  and  Mescheriaks 
in  the  west  and  north-west,  as  also  of  Tartars :  the  Mordvinians 
(who  are  rapidly  becoming  Russified)  constitute  4  per  cent,  of  the 
aggregate  population  of  Tamboft';  the  Tartars  number  about  20,000, 
and  the  Mescheriaks  about  4000.  Nonconformity  is  widely  spread, 
although  the  official  figures  disclose  only  14,300  Raskolniks.  Not 
withstanding  a  high  birth-rate  (45  in  the  thousand),  the  annual 
increase  of  population  is  but  slow  (0'5  per  cent  annually). 

The  prevailing  occupation  is  agriculture,  and  in  1883  only 
168,200  persons  had  their  residence  in  towns,  which  are  mostly 
themselves  nothing  but  large  villages  of  agriculturists  living  together, 
with  a  few  merchants.  More  than  two-thirds  of  the  area  is  arable, 
and  of  this  proportion  53  per  cent,  belongs  to  peasant  communities, 
36  per  cent,  to  private  individuals,  and  11  per  cent,  to  the  crown. 
The  crops  of  the  years  1883  to  1885  yielded  on  the  average  8,885,000 
quarters  of  grain  (half  being  rye,  and  one-third  oats).  Corn  is 
exported  to  a  considerable  extent  from  the  south,  although  it  is 
deficient  in  the  north.  Hemp  and  linseed  are  also  cultivated  for 
exportation.  The  cultivation  of  tobacco  is  yearly  increasing: 
5220  acres  were  under  this  crop  in  1885,  and  yielded  nearly  50,000 
cwts.  In  the  same  year  15,950  acres  were  under  beetroot,  and 
yielded  1,660,000  cwts.  Cattle-breeding,  though  less  extensively 
carried  on  than  formerly,  is  still  important  (656,300  horses,  399,500 
horned  cattle,  and  1,326,600  sheep  in  1883).  Excellent  breeds 
of  horses  are  met  with,  not  only  on  the  larger  estates,  but  also  in 
the  hands  of  the  wealthier  peasants,  those  of  the  Bityug  river 
being  most  esteemed.  Manufactures  are  represented  chiefly  by 
distilleries,  tallow-melting  works,  sugar- works,  and  a  few  woollen- 
cloth  mills.  The  petty  trades  are  not  very  extensively  carried  on  in 
the  villages.  Commerce  is  very  brisk,  owing  to  the  large  amounts 
of  corn  exported, — Kozloff,  Morshansk,  Tamboff,  and  Borisoglyebsk 
being  the  chief  centres  for  this  traffic,  and  Lebedyan  for  the  trade 
in  horses  and.  cattle.  Tamboff  is  rather  backward  educationally : 
in  1883  there  were  only  629  schools,  attended  by  34,739  boys  and 
6680  girls.  The  government  is  divided  into  twelve  districts,  the 
chief  towns  of  which,  with  their  populations  in  1884,  are  Tamboff 
(34,000  inhabitants),  Borisoglyebsk  (13,000),  Elatma  (7560),  Kir- 
sanoff  (7770),  Kozloff  (27,900),  Lebedyan  (6250),  Lipetsk  (15,860), 


Morshansk  (21,200),  Shatsk  (7260),  Spassk  (5010),  Temnikoff 
(13,700),  and  Usmafi  (8110  in  1880) .  A  distinctive  feature  of  Tam 
boff  is  its  very  large  villages  of  crown-peasants,  a  dozen  of  which 
have  from  5000  to  7000  inhabitants  each.  Several  of  them — like 
Itaskazovo  (a  great  centre  of  Nonconformity),  Alabukhi,  Sasovo, 
Izberdei,  and  Arkhangelskoye — are  important  commercial  centres. 

The  region  now  included  in  the  north  of  the  government  was 
settled  by  Russians  during  the  earliest  centuries  of  the  principality 
of  Moscow,  but  until  the  end  of  the  17th  century  the  fertile  tracts 
to  the  south  remained  too  insecure  for  settlers.  In  the  following 
century  a  few  immigrants  began  to  come  in  from  the  steppe,  and 
landowners  who  had  received  large  grants  of  land  as  gifts  of  the 
czars  began  to  bring  their  serfs  from  central  Russia.  The  popula 
tion  has  very  rapidly  increased  within  the  present  century. 

TAMBOFF,  capital  of  the  above  government,  300  miles 
distant  from  Moscow,  is  situated  on  the  Tsna  river,  and 
on  the  railway  from  Kozloff  to  Saratoff.  It  is  almost 
entirely  built  of  wood,  with  broad  unpaved  streets,  lined 
with  low  houses  surrounded  by  gardens.  It  has  a  small 
public  library,  a  theatre,  and  the  few  educational  institu 
tions  which  are  usual  in  the  chief  towns  of  Russian  pro 
vinces.  Its  manufactures  are  insignificant ;  and  its  trade, 
in  local  grain  and  in  cattle  purchased  in  the  south  and  sent 
to  Moscow,  is  far  less  important  than  that  of  Morshansk 
or  Kozloff.  The  population  in  1884  was  34,000. 

TAMERLANE.     See  TIMUR. 

TAMILS.  The  word  Tamil  (properly  Tamil)  has  been 
identified  with  Dravida,  the  Sanskrit  generic  appellation 
for  the  South  Indian  peoples  and  their  languages;  and 
the  various  stages  through  which  the  word  has  passed — 
Dramida,  Dramila,  Damila — have  been  finally  discussed 
by  Bishop  Caldwell  in  his  Comparative  Grammar  of  the 
Dravidian  Languages  (2d  ed.,  1875,  p.  10  sq.),  and  the 
derivation  has  recently  been  endorsed  by  Col.  Yule  and  Dr 
Burnell  in  their  Glossary  (p.  2516).  The  identification 
was  first  suggested  by  Dr  Graul  (Keise  nach  Ostindien, 
vol.  iii.,  1854,  p.  349),  and  then  adverted  to  by  Dr  G. 
U.  Pope  (Tamil  Handbook,  1859,  Introduction)  and  Dr 
Gundert  (Malaydlma  Dictionary,  1872,  s.v.).  It  should, 
however,  be  mentioned  that  the  former  prefers  now  to  take 
the  word  Tamil  to  be  a  corruption  of  tenmoli,  southern 
speech,  in  contradistinction  to  vadugu,  the  northern,  i.e., 
Telugu  language.  As  in  the  case  of  the  Kafir,  Turkish, 
Tagala,  and  other  typical  languages,  the  term  Tamulic  or 
Tamulian  has  occasionally  been  employed  as  the  designation 
of  the  whole  class  of  Dravidian  peoples  and  languages,  of 
which  it  is  only  the  most  prominent  member.  The  present 
article  deals  with  Tamil  in  its  restricted  sense  only. 

The  Tamils,  taken  as  the  type  and  representatives  of  the 
Dravidian  race,  do  not  now,  owing  to  early  intermixture 
with  the  Aryan  immigrants,  materially  differ  in  physical 
character  from  the  other  curly-haired  indigenous  popula 
tion  of  India.  They  were  at  one  time,  on  the  ground  of 
the  general  structure  of  their  language,  classed  with  the 
Mongoloid  (Turanian,  Scythian)  and  even  the  Australian 
races,  but  that  classification  is  rejected  by  all  the  leading 
ethnologists.  They  form,  in  fact,  with  the  other  mem 
bers  of  the  group,  a  separate  and  distinct  family,  which 
is  of  the  dolichocephalic  class,  and  comes  near  the  Indo- 
European  or  Aryan  type ;  while  there  are  scattered 
remnants  of  a  still  earlier  population  of  India  (Mundas, 
Kolarians),  whose  race  characteristics,  however,  do  not  so 
essentially  differ  from  those  of  the  Dravidians  as  to  con 
stitute  them  a  class  by  themselves.  The  Tamils  proper 
are  smaller  and  weaker-built  than  the  Europeans,  though 
more  graceful  in  shape.  Their  physical  appearance  is 
described  as  follows : — a  pointed  and  frequently  hooked 
pyramidal  nose,  with  conspicuous  nares,  more  long  than 
round ;  a  marked  sinking  in  of  the  orbital  line,  producing 
a  strongly  defined  orbital  ridge ;  hair  and  eyes  black ;  the 
latter,  varying  from  small  to  middle-sized,  have  a  peculiar 
sparkle  and  a  look  of  calculation ;  mouth  large,  lips  thick 
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and  frequently  turgid;  lower  jaw  not  heavy,  its  lateral 
expansion  greater  than  in  the  Aryan  and  less  than  in  the 
Turanian  type,  giving  to  the  middle  part  of  the  face  a 
marked  development  and  breadth,  and  to  the  general 
contour  an  obtuse  oval  shape,  somewhat  bulging  at  the 
sides;  forehead  well-formed,  but  receding,  inclining  to 
flattish,  and  seldom  high ;  occiput  somewhat  projecting ; 
beard  considerable,  and  often  strong ;  colour  of  skin  very 
dark,  frequently  approaching  to  black  (Manual  of  the 
Administration  of  the  Madras  Presidency,  Madras,  1885, 
vol.  i.,  Introd.,  p.  36 ;  see  also  Caldwell,  Comparative 
Grammar  of  the  Dravidian  Languages,  1875,  pp.  558-79). 
The  Tamils  have  many  estimable  qualities, — frugality, 
patience,  endurance,  politeness, — and  they  are  credited 
with  astounding  memories ;  their  worst  vices  are  said  to  be 
lying  and  lasciviousness.  Of  all  the  South-Indian  tribes 
they  are  the  least  sedentary  and  the  most  enterprising. 
Wherever  money  is  to  be  earned,  there  will  Tamils  be 
found,  either  as  merchants  or  in  the  lower  capacity  of 
domestic  servants  and  labourers.  The  tea  and  coffee 
districts  of  Ceylon  are  peopled  by  about  800,000 ;  Tamils 
serve  as  coolies  in  the  Mauritius  and  the  West  Indies.  In 
Burmah,  the  Straits,  and  Siam  the  so-called  Klings  are  all 
Tamils  (Graul,  Reise  nach  Ostindien,  Leipsic,  1855,  vol. 
iv.  pp.  113-212). 

Language. — The  area  over  which  Tamil  is  spoken 
extends  from  a  few  miles  north  of  the  city  of  Madras  to 
the  extreme  south  of  the  eastern  side  of  the  peninsula, 
throughout  the  country  below  the  Ghats,  from  Pulicat  to 
Cape  Comorin,  and  from  the  Ghats  to  the  Bay  of  Bengal, 
including  also  the  southern  portion  of  Travancore  on  the 
western  side  of  the  Ghats  and  the  northern  part  of 
Ceylon.  According  to  the  census  of  1881,  the  number 
of  Tamil-speaking  people  throughout  the  province  was 
12,413,517,  inclusive  of  21,992  Yerkalas,  3843  Kurumbas, 
and  287  Irulas^  three  tribes  speaking  rude  dialects  of  the 
language.  To  these  should  be  added  about  160,000  in 
the  French  possessions.  But,  as  of  all  the  Dravidian 
languages  the  Tamil  shows  the  greatest  tendency  to 
spread,  its  area  becomes  ever  larger,  encroaching  on  that 
of  the  contiguous  languages.  Tamil  is  a  sister  of  Malay- 
alma,  Telugu,  Canarese,  Tulu,  Kudagu,  Toda,  Kota,  Gond, 
Khond  (Ku),  Uraon,  Rajmahal,  Keikadi,  and  Brahui,  the 
nine  last-named  being  uncultivated  tongues ;  and,  as  it 
is  the  oldest,  richest,  and  most  highly  organized  of  the 
Dravidian  languages,  it  may  be  looked  upon  as  typical  of 
the  family  to  which  it  belongs.  The  one  nearest  akin  to 
it  is  Malayalma,  which  originally  appears  to  have  been 
simply  a  dialect  of  Tamil,  but  differs  from  it  now  both  in 
pronunciation  and  in  idiom,  in  the  retention  of  Old-Tamil 
forms  obsolete  in  the  modern  language,  and  in  having 
discarded  all  personal  terminations  in  the  verb,  the  person 
being  always  indicated  by  the  pronoun  (F.  W.  Ellis, 
Dissertation  on  the  Malayalma  Language,  p.  2  ;  Gundert, 
Malayalma  Dictionary,  Introd. ;  Caldwell,  Comparative 
Gr.,  Introd.,  p.  23 ;  Burnell,  Specimens  of  South  Indian 
Dialects,  No.  2,  p.  13).  Also,  the  proportion  of  Sanskrit 
words  in  Malayalma  is  greater,  while  in  Tamil  it  is  less, 
than  in  any  other  Dravidian  tongue.  This  divergence 
between  the  two  languages  cannot  be  traced  farther  back 
than  about  the  10th  century;  for,  as  it  appears  from  the 
Cochin  and  Travancore  inscriptions,  previous  to  that  period 
both  languages  were  still  substantially  identical ;  whereas 
in  the  JRdmacharitam,  the  oldest  poem  in  Malayalma, 
composed  probably  in  the  13th  century,  at  any  rate  long 
before  the  arrival  of  the  Portuguese  and  the  introduction 
of  the  modern  character,  we  see  that  language  already 
formed.  The  modern  Tamil  characters  originated  "in  a 
Brahmanical  adaptation  of  the  old  Grantha  letters  corre 
sponding  to  the  so-called  Vatteluttu,"  or  round-hand,  an 


alphabet  once  in  vogue  throughout  the  whole  of  the 
Piindyan  kingdom,  as  well  as  in  the  South  Malabar  and 
Coimbatore  districts,  and  still  sparsely  used  for  drawing 
up  conveyances  and  other  legal  instruments  (F.  W.  Ellis, 
Dissertation,  p.  3).  It  is  also  used  by  the  Mappilas  in 
Tellicherry.  The  origin  of  the  Vatteluttu  itself  is  still  a 
controverted  question.  The  late  Dr  Burnell,  the  greatest 
authority  on  the  subject,  has  stated  his  reasons  for  tracing 
that  character  through  the  Pehlevi  to  a  Semitic  source 
(Elements  of  South  Indian  Palaeography,  2d  ed.,  1878, 
pp.  47-52,  and  plates  xvii.  and  xxxii.).  In  the  8th 
century  the  Vatteluttu  existed  side  by  side  and  together 
with  the  Grantha,  an  ancient  alphabet  still  used  through 
out  the  Tamil  country  in  writing  Sanskrit.  During  the 
four  or  five  centuries  after  the  conquest  of  Madura  by  the 
Cholas  in  the  llth  it  was  gradually  superseded  in  the 
Tamil  country  by  the  modern  Tamil,  while  in  Malabar  it 
continued  in  general  use  down  to  the  end  of  the  17th 
century.  But  the  earliest  works  of  Tamil  literature,  such 
as  the  Tolkdppiyam  and  the  Rural,  were  still  written  in 
it.  The  modern  Tamil  characters,  which  have  but  little 
changed  for  the  last  500  years,  differ  from  all  the  other 
modern  Dravidian  alphabets  both  in  shape  and  in  their 
phonetic  value.  Their  angular  form  is  said  to  be  due  to 
the  widespread  practice  of  writing  with  the  style  resting 
on  the  end  of  the  left  thumb-nail,  while  the  other  alpha 
bets  are  written  with  the  style  resting  on  the  left  side  of 
the  thumb. 

The  Tamil  alphabet  is  sufficiently  well  adapted  for  the  expression 
of  the  twelve  vowels  of  the  language  (a,  d,  i,  i,  ur-0,,  e,  3,  o,  6,  ei,  au), 
— the  occasional  sounds  of  6  and  ti,  both  short  and  long,  being 
covered  by  the  signs  for  e,  6,  i,  t ;  but  it  is  utterly  inadequate 
for  the  proper  expression  of  the  consonants,  inasmuch  as  the  one 
character  k  has  to  do  duty  also  for  kh,  g,  gh,  and  similarly  each 
of  the  other  surd  consonants  ch,  t,  t,  p  represents  also  the  re 
maining  three  letters  of  its  respective  class.  The  letter  k  has, 
besides,  occasionally  the  sound  of  h,  and  ch  that  of  s.  Each  of 
the  five  consonants  k,  ch,  t,  t,  p  has  its  own  nasal.  In  addition 
to  the  four  semivowels,  the  Tamil  possesses  a  cerebral  ?•  and  I, 
and  has,  iu  common  with  the  Malayalma,  retained  a  liquid  /, 
once  peculiar  to  all  the  Dravidian  languages,  the  sound  of  which 
is  so  difficult  to  fix  graphically,  and  varies  so  much  in  different 
districts,  that  it  has  been  rendered  in  a  dozen  different  ways 
(Manual  of  the  Administration  of  the  Madras  Presidency,  vol.  ii. 
p.  20  sq.).  Fr.  Miiller  is  probably  correct  in  approximating  it  to 
that  of  the  Bohemian  r.  There  is,  lastly,  a  peculiar  n,  differing  in 
function  but  not  in  pronunciation  from  the  dental  n.  The  three 
sibilants  and  h  of  Sanskrit  have  no  place  in  the  Tamil  alphabet ; 
but  ch  often  does  duty  as  a  sibilant  in  writing  foreign  words,  and 
the  four  corresponding  letters  as  well  asj  and  ksh  of  the  Grantha 
alphabet  are  now  frequently  called  to  aid.  It  is  obvious  that 
many  of  the  Sanskrit  words  imported  into  Tamil  at  various  periods 
(Caldwell,  loc.  cit.,  Introd.,  pp.  86  sq. )  have,  in  consequence  of  the 
incongruity  of  the  Sanskrit  and  Tamil  notation  of  their  respective 
phonetic  systems,  assumed  disguises  under  which  the  original  is 
scarcely  recognizable :  examples  are  ulagu  (loka),  uruvam  (rupa), 
arukken  (arka),  arputam  (adbhutam),  natchattiram  (nakshatram), 
irudi  (rishi),  tirkam  (dirgha),  arasen  (rajan).  Besides  the  Sanskrit 
ingredients,  which  appear  but  sparsely  in  the  old  poetry,  Tamil 
has  borrowed  from  Hindustani,  Arabic,  and  Persian  a  large  number 
of  revenue,  political,  and  judicial  terms,  and  more  recently  a  good 
many  English  words  have  crept  in,  such  as  tiratti,  treaty,  patlar, 
butler,  dkt,  act,  kultib,  club,  kavarnar,  governor,  pinnalkfjdu,  penal 
code,  stkku,  sick,  mejastirattu,  magistrate.  But,  as  compared  with 
its  literary  sister  languages,  it  has  preserved  its  Dravidian  character 
singularly  free  from  foreign  influence.  Of  Tamil  words  which  have 
found  a  permanent  home  in  English  may  be  mentioned  curry 
(kari),  mulligatawny  (milagu,  pepper,  and  tannir,  cool  water), 
cheroot  (suruttu),  pariah  (pareiyan). 

The  laws  of  euphony  (avoiding  of  hiatus,  softening  of  initial 
consonants,  contact  of  final  with  initial  consonants)  are  far  more 
complicated  in  Tamil  than  in  Sanskrit.  But,  while  they  were 
rigidly  adhered  to  iu  the  old  poetical  language  (Sen-Tamil),  there 
is  a  growing  tendency  to  neglect  them  in  the  language  of  the 
present  day  (Kodun-Tamil).  It  is  true  the  Tamil  rules  totally 
differ  from  the  prevailing  Sanskrit;  still  the  probability  is  in  favour 
of  a  Sanskrit  influence,  inasmuch  as  they  appear  to  follow  Sanskrit 
models.  Thus,  irul  nikkindn  becomes  irunikkindn ;  pan  jMtiram, 
porpdttiram ;  vuttil  kanden,  viittir  kand&n ;  vdlsirumei,  vatsirumci ; 
pdlan  tamldn,  palanranddn.  Nouns  are  divided  into  high-caste 
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or  personal  and  low-caste  or  impersonal, — the  former  comprising 
words  for  rational  beings,  the  latter  all  the  rest.  Only  in  high- 
caste  nouns  a  distinction  between  masculine  and  feminine  is 
observed  in  the  singular;  both  haVe  a  common  plural,  which  is 
indicated  by  change  of  a  final  n  (feminine  I)  into  r ;  but  the  neuter 
plural  termination  Teal  (gal)  may  be  superadded  in  every  case. 
Certain  nouns  change  their  base  termination  before  receiving  the 
case  affixes,  the  latter  being  the  same  both  for  singular  and  plural. 
They  are  for  the  ace.  ei,  instr.  ul,  social  6du  (odu,  udan),  dat.  ku, 
loc.  il  (idattil,  in),  abl.  ilirundu  (ininru),  gen.  udeiya  (adu). 
There  is,  besides,  a  general  oblique  affix  in,  which  is  not  only  fre 
quently  used  for  the  genitive,  but  may  be  inserted  before  any  of 
the  above  affixes,  to  some  of  which  the  emphatic  particle  e  may 
also  be  superadded.  .  In  the  old  poetry  there  is  a  still  greater 
variety  of  affixes,  while  there  is  an  option  of  dispensing  with  all. 
Adjectives,  when  attributive,  precede  the  noun  and  are  unchange 
able  ;  when  predicative  they  follow  it  and  receive  verbal  affixes. 
The  pronouns  of  the  1st  person  are  sing,  ndn  (ydn),  inflexional 
base  en,  plural  ndm  (ydm),  iiifl.  nam,  including,  ndnyal,  infl.  cngal, 
excluding  the  person  addressed;  of  the  2d  person  nt,  infl.  un 
(nin,  nun),  plural  nir  (niyir,  ntvir),  ningal,  infl.  urn,  ungal  (num). 
To  each  of  those  forms,  inclusive  also  of  the  reflexive  pronouns 
tdn,  tdm,  tdngal,  a  place  is  assigned  in  the  scale  of  honorific  pro 
nouns.  As  in  the  demonstrative  pronouns  the  forms  beginning 
with  i  indicate  nearness,  those  with  a  distance,  and  (in  the  old 
poetry)  those  with  u  what  is  between  the  two,  so  the  same  forms 
beginning  with  e  (or  yd,  as  in  y&r,  dr,  who?)  express  the  interro 
gative.  The  verb  consists  of  three  elements — the  root  (generally 
reducible  to  one  syllable),  the  tense  characteristic,  and  the  personal 
affix.  There  are  three  original  moods,  the  indicative,  imperative, 
and  infinitive  (the  2d  singular  imperative  is  generally  identical  with 
the  root),  as  well  as  three  original  tenses,  the  present,  past,  and 
future.  The  personal  affixes  are — sing.  (1)  -6n;  (2)  -dy,  honorific 
-tr ;  (3)  masc.  -an,  fern,  -ul,  honor,  -dr,  neuter  -adu ;  plural  (1) 
-6m  (-dm,  -em) ;  (2)  -irkal ;  (3)  masc.  fern,  -drkal,  neut.  -ana.  These 
affixes  serve  for  all  verbs  and  for  each  of  the  three  tenses,  except 
that,  in  the  future,  -adu  and  -ana  are  replaced  by  -um  (kkum).  It 
is  only  in  the  formation  of  the  tenses  that  verbs  differ,  intransitive 
verbs  generally  indicating  the  present  by  -kir-  (-kinr-),  the  past  by 
-d-,  -nd-,  or  -in-,  and  the  future  by  -v-  (-&-),  and  transitive  verbs 
by  the  corresponding  infixes,  -kkir-  (-kkinr-),  -tt-\(-nd-),  and  -pp-  ; 
but  there  are  numerous  exceptions  and  seemingly  anomalous  forma 
tions.  Other  tenses  and  moods  are  expressed  with  the  aid  of  special 
affixes  or  auxiliary  verbs.  Causal  verbs  are  formed  by  various 
infixes  (-pin-,  -vi-,  -ttu-),  and  the  passive  by  the  auxiliary  padu, 
to  fall,  or  by  un,  to  eat,  with  a  noun.  The  following  four  pecul 
iarities  are  characteristic  of  Tamil : — first,  the  tenseless  negative 
form  of  the  verb,  expressed  by  the  infix  a,  which  is  elided  before 
dissimilar  vowels  ;  second,  the  predicative  employment  of  two 
negative  particles  illei  and  alia,  the  one  denying  the  existence  or 
presence,  the  other  denying  the  quality  or  essence  ;  third,  the 
use  of  two  sets  of  participles, — one,  called  adjective  or  relative 
participle,  which  supplies  the  place  of  a  relative  clause,  the  language 
possessing  no  relative  pronouns,  and  an  ordinary  adverbial  participle 
or  gerund ;  and,  fourth,  the  practice  of  giving  adjectives  a  verbal 
form  by  means  of  personal  affixes,  which  form  may  again  be  treated 
as  a  noun  by  attaching  to  it  the  declensional  terminations,  thus  : 
pcriya,  great ;  periydm,  we  are  great ;  periy&mukku,  to  us  who  are 
great.  The  old  poetry  abounds  in  verbal  forms  now  obsolete. 
Adjectives,  adverbs,  and  abstract  nouns  are  derived  from  verbs  by 
certain  affixes.  All  post-positions  were  originally  either  nouns  or 
verbal  forms.  Oratio  indirecta  is  unknown  in  Tamil,  as  it  is  in  all 
the  other  Indian  languages,  the  gerund  enru  being  used,  like  iti 
in  Sanskrit,  to  indicate  quotation.  The  structure  of  sentences  is 
an  exact  counterpart  of  the  structure  of  words,  inasmuch  as  that 
which  qualifies  always  precedes  that  which  is  qualified.  Thus  the 
attributive  precedes  the  substantive,  the  substantive  precedes  the 
preposition,  the  adverb  precedes  the  verb,  the  secondary  clause  the 
primary  one,  and  the  verb  closes  the  sentence.  The  sentence, 
"  Having  called  the  woman  who  had  killed  the  child,  he  asked  why 
she  had  committed  such  infanticide,"  runs  in  Tamil  as  follows  : — 

Kujandeiyoi    kkonrupottavalei  aleippittu  ni      en   ippadi 

The  child     her  who  had  killed    luiving  caused  to  be  called,   "Thou  why  thus 
ppatta        sisu-v-atti        seytiay        enru          kettan. 
made     child-murder     didst?"  having  said  he  asked. 

Much  as  the  similarity  of  the  structure  of  the  Tamil  and  its 
sister  languages  to  that  of  the  Ugro-Tartar  class  may  have  proved 
suggestive  of  the  assumption  of  a  family  affinity  between  the  two 
classes,  such  an  affinity,  if  it  exist,  must  be  held  to  be  at  least 
very  distant,  inasmuch  as  the  assumption  receives  but  the  faintest 
shade  of  support  from  an  intercomparison  of  the  radical  and  least 
variable  portion  of  the  respective  languages. 

Literature. — The  early  existence,  in  southern  India,  of 
peoples,  localities,  animals,  and  products  the  names  of 
which,  as  mentioned  in  the  Old  Testament  and  in  Greek 
and  Roman  writers,  have  been  identified  with  correspond 


ing  Dravidian  terms  goes  far  to  prove  the  high  antiquity, 
if  not  of  the  Tamil  language,  at  least  of  some  form  of 
Dravidian  speech  (Caldwell,  loc.  cit.,  In  trod.,  pp.  81- 
106 ;  Madras  District  Manual,  i.,  Introd.,  p.  134  sq.). 
But  practically  the  earliest  extant  records  of  the  Tamil 
language  do  not  ascend  higher  than  the  middle  of  the  8th 
century  of  the  Christian  era,  the  grant  in  possession  of  the 
Israelites  at  Cochin  being  assigned  by  the  late  Dr  Burnell 
to  about  750  A.D.,  a  period  when  Malayalma  did  not  exist 
yet  as  a  separate  language.  There  is  every  probability 
that  about  the  same  time  a  number  of  Tamil  works  sprung 
up,  which  are  mentioned  by  a  writer  in  the  llth  century 
as  representing  the  old  literature  (Burnell,  loc.  cit.,  p.  127, 
note).  The  earlier  of  these  may  have  been  Saiva  books ; 
the  more  prominent  of  the  others  were  decidedly  Jaina. 
Though  traces  of  a  north  Indian  influence  are  palpable  in  all 
of  them  that  have  come  down  to  us  (see,  e.g.,  F.  W.  Ellis's 
notes  to  the  Rural),  we  can  at  the  same  time  perceive,  as 
we  must  certainly  appreciate,  the  desire  of  the  authors  to 
oppose  the  influence  of  Brahmanical  writings,  and  create  a 
literature  that  should  rival  Sanskrit  books  and  appeal  to 
the  sentiments  of  the  people  at  large.  But  the  refinement 
of  the  poetical  language,  as  adapted  to  the  genius  of 
Tamil,  has  been  carried  to  greater  excess  than  in  Sanskrit ; 
and  this  artificial  character  of  the  so-called  High-Tamil  is 
evident  from  a  comparison  with  the  old  inscriptions,  which 
are  a  reflex  of  the  language  of  the  people,  and  clearly  show 
that  Tamil  has  not  undergone  any  essential  change  these 
800  years  (Burnell,  loc.  cit.,  p.  142).  The  rules  of  High- 
Tamil  appear  to  have  been  fixed  at  a  very  early  date.  The 
Tolkdppiyam.  the  oldest  extant  Tamil  grammar,  is  assigned 
by  Dr  Burnell  (On  the  Aindra  School  of  Sanskrit  Gram 
marians,  pp.  8,  55)  to  the  8th  century  (best  edition  by  C. 
Y.  T&modaram  Pillei,  Madras,  1885).  The  Virasoliyam, 
another  grammar,  is  of  the  llth  century.  Both  have  been 
superseded  by  the  Nannul,  of  the  15th  century,  which  has 
exercised  the  skill  of  numerous  commentators,  and  con 
tinues  to  be  the  leading  native  authority  (English  editions 
in  Pope's  Third  Tamil  Grammar,  and  an  abridgment  by 
Lazarus,  1884).  The  period  of  the  prevalence  of  the 
Jainas  in  the  Pandya  kingdom,  from  the  9th  or  10th  to 
the  13th  century,  is  justly  termed  the  Augustan  age  of 
Tamil  literature.  To  its  earlier  days  is  assigned  the 
Ndladiydr,  an  ethical  poem  on  the  three  objects  of  exist 
ence,  which  is  supposed  to  have  preceded  the  Kural  of 
Tiruvalluvan,  the  finest  poetical  production  in  the  whole 
range  of  Tamil  composition.  Tradition,  in  keeping  with 
the  spirit  of  antagonism  to  Brahmanical  influence,  says 
that  its  author  was  a  pariah  priest.  It  consists  of  1330 
stanzas  on  virtue,  wealth,  and  pleasure.  It  has  often  been 
edited,  translated,  and  commented  upon  ;  see  the  introduc 
tion  to  the  excellent  edition,  just  published,  by  the  Rev.  Dr 
Pope,  in  which  also  a  comprehensive  account  of  the  pecul 
iarities  of  High-Tamil  will  be  found.  To  the  Avvei,  or 
Matron,  a  reputed  sister  of  Tiruvalluvan,  but  probably  of 
a  later  date,  two  shorter  moral  poems,  called  Attisudi  and 
Konreiveyndan,  are  ascribed,  which  are  still  read  in  all 
Tamil  schools.  Chintdmani,  an  epic  of  upwards  of  3000 
stanzas,  which  celebrates  the  exploits  of  a  King  Jivakan, 
also  belongs  to  that  early  Jain  period,  and  so  does  the 
Divdkaram,  the  oldest  dictionary  of  classical  Tamil.  The 
former  is  one  of  the  finest  poems  in  the  language ;  but  no 
more  than  the  first  and  part  of  the  third  of  its  thirteen  books 
have  been  edited  and  translated.  Kamban's  Rdmdyanam 
(about  1100  A.D.)  is  the  only  other  Tamil  epic  which  comes 
up  to  the  Chintdmani  in  poetical  beauty.  The  most  bril 
liant  of  the  poetical  productions  which  appeared  in  the 
period  of  the  Saiva  revival  (13th  and  14th  centuries)  are 
two  collections  of  hymns  addressed  to  Siva,  the  one  called 
Tirwdsakam,  by  Manikka-Vasakan,  and  a  later  and  larger 
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one  called  Tivdram,  by  Sambandhan  and  two  other 
devotees,  Sundaran  and  Appan.  Both  these  collections 
have  been  printed,  the  former  in  one,  the  latter  in  five 
volumes.  They  are  rivalled  both  in  religious  fervour  and 
in  poetical  merit  by  a  contemporaneous  collection  of 
Vaishnava  hymns,  the  Ndldyira-prabandham  (also  printed 
at  Madras).  The  third  section  of  it,  called  Tiruvdymoli,  or 
"  Words  of  the  Sacred  Mouth,"  has  lately  been  published  in 
Telugu  characters,  with  ample  commentaries,  in  ten  quartos 
(Madras,  1875-76).  After  a  period  of  literary  torpor, 
which  lasted  nearly  two  centuries,  King  Vallabha  Deva, 
better  known  by  his  assumed  name  Ativirarama  Pandiyan 
(second  half  of  the  16th  century),  endeavoured  to  revive 
the  love  of  poetry  by  compositions  of  his  own,  the  most 
celebrated  of  which  are  the  Neidadam,  a  somewhat  extra 
vagant  imitation  of  Sri  Harsha's  Sanskrit  Naishad/iam, 
and  the  Verriverkei,  a  collection  of  sententious  maxims. 
Though  he  had  numerous  followers,  who  made  this  revival 
the  most  prolific  in  the  whole  history  of  Tamil  literature, 
none  of  the  compositions  of  every  kind,  mainly  translations 
and  bombastic  imitations  of  Sanskrit  models,  have  attained 
to  any  fame.  An  exceptional  place,  however,  is  occupied 
by  certain  Tamil  sectarians  called  sittar  (i.e.,  siddhas  or 
sages),  whose  mystical  poems,  especially  those  contained  in 
the  Sivavdkyam,  are  said  to  be  of  singular  beauty.  Two 
poems  of  high  merit,  composed  at  the  end  of  the  17th 
century,  also  deserve  favourable  notice — the  Nitineri- 
vilakkam,  an  ethical  treatise  by  Kumaragurupara  Desikan, 
and  the  Prabhulingalilei,  a  translation  from  the  Canarese 
of  a  famous  text-book  of  the  Vira-Saiva  sect.  See  the 
analysis  in  W.  Taylor's  Catalogue,  vol.  ii.  p.  837-47. 

The  modern  period,  which  may  be  said  to  date  from  the  beginning 
of  the  last  century,  is  ushered  in  by  two  great  poets,  one  native  and 
the  other  foreign.  Tayumanavan,  a  philosopher  of  the  pantheistic 
school,  composed  1453  stanzas  (pddal)  which  have  a  high  reputa 
tion  for  sublimity  both  of  sentiment  and  style ;  and  the  Italian 
Jesuit  Joseph  Beschi  (d.  1742),  xinder  the  name  Viramamuni, 
elaborated,  on  the  model  of  the  Chintdmani,  a  religious  epic 
Tembdvani,  which,  though  marred  by  blemishes  of  taste,  is  classed 
by  native  critics  among  the  best  productions  of  their  literature. 
It  treats  of  the  history  of  St  Joseph,  and  has  been  printed  at 
Pondicherry  in  three  volumes,  with  a  full  analysis.  English 
influence  has  here,  as  in  Bengal  and  elsewhere  in  India,  greatly 
tended  to  create  a  healthier  tone  in  literature  both  as  to  style  and 
sentiment.  As  one  of  the  best  Tamil  translations  of  English  books 
in  respect  of  diction  and  idiom  may  be  mentioned  the  Edlavydpd- 
rikal,  or  "Little  Merchants,"  published  by  the  Vernacular  Text 
Society,  Madras.  P.  Percival's  collection  of  Tamil  Proverbs  (3d  ed., 
1 875)  should  also  be  mentioned.  The  copper-plate  grants,  commonly 
called  sdsanams,  and  stone  inscriptions  in  Tamil,  many  of  which 
have  been  copied  and  translated  (Archaeological  Surrey  of  Southern 
India,  vol.  iv. ;  R.  Sewell,  Lists  of  the  Antiquarian  Remains  in  the 
Presidency  of  Madras,  vols.  i.,  ii.),  are  the  only  authentic  historical 
records.  (See  also  Sir  Walter  Elliot's  contribution  to  the  Inter 
national  Numismata  Orientalia,  vol.  iii.  pt.  2.)  As  early  as  the 
time  of  the  Chinese  traveller  Hwen  Tsang,  books  were  written 
in  southern  India  on  talipot  leaves,  and  Albiruni  mentions  this 
custom  as  quite  prevalent  in  his  time  (1031).  It  has  not  died  out 
even  at  the  present  day,  though  paper  imported  from  Portugal  has, 
during  the  last  three  centuries,  occasionally  been  used.  Madras 
is  now  the  largest  depository  of  Tamil  palm-leaf  MSS. ,  which  have 
been  described  in  Wilson's  Catalogue  of  the  Mackenzie  Collection 
(Calcutta,  1828,  2  vols.),  W.  Taylor's  Catalogue  (Madras,  1857,  3 
vols.),  and  Condaswamy  Iyer's  Catalogue  (vol.  i.,  Madras,  1861). 
The  art  of  printing,  however,  which  was  introduced  in  southern 
India  at  an  early  date,  while  it  has  tended  to  the  preservation  of 
many  valuable  productions  of  the  ancient  literature,  has  also  been 
the  means  of  perpetuating  and  circulating  a  deal  of  literary  rubbish 
and  lasciviousness  which,  would  much  better  have  remained  in 
the  comparatively  safe  obscurity  of  manuscript.  Dr  Burnell  has 
a  note  in  his  Elements  of  South  Indian  Paleography  (2d  ed.,  p. 
44),  from  which  it  appears  that  in  1578  Tamil  types  were  cut 
by  Father  Joao  de  Faria,  and  that  a  hundred  years  later  a  Tamil 
and  Portuguese  dictionary  was  published  at  Ambalakkadu.  At 
present  the  number  of  Tamil  books  (inclusive  of  newspapers) 
printed  annually  far  exceeds  that  of  the  other  Dravidian  vernaculars 
put  together.  The  earliest  Tamil  version  of  the  New  Testament 
was  commenced  by  the  Dutch  in  Ceylon  in  1688 ;  Fabricius's  trans 
lation  appeared  at  Tranquebar  in  1715.  Since  then  many  new 


translations  of  the  whole  Bible  have  been  printed,  and  some  of 
them  have  passed  through  several  editions.  The  German  missionary 
B.  Ziegeubalg  was  the  first  to  make  the  study  of  Tamil  possible  in 
Europe  by  the  publication  of  his  Grammatica  Damulica,  which, 
appeared  at  Halle  in  1716.  Some  time  later  the  Jesuit  father 
Beschi  devoted  much  time  and  labour  to  the  composition  of 
grammars  both  of  the  vulgar  and  the  poetical  dialect.  The  former 
is  treated  in  his  Grammatica  Latino-Tamulica,  which  was  written 
in  1728,  but  was  not  printed  till  eleven  years  later  (Tranquebar, 
1739).  It  was  twice  reprinted,  and  two  English  translations  have 
been  published  (1831,  1848).  His  Sen-Tamil  Grammar,  accessible 
since  1822  in  an  English  translation  by  Dr  Babington,  was  printed 
from  his  own  MS.  (Clavis  humaniorum  litterarum  sublimioris 
Tamulici  idiomatis)  at  Tranquebar  in  1878.  This  work  is  espe 
cially  valuable,  as  the  greater  portion  of  it  consists  of  a  learned  and 
exhaustive  treatise  on  Tamil  prosody  and  rhetoric.  (See,  on  his 
other  works,  Graul's  Eeise,  vol.  iv.  p.  327.)  There  are  also  gram 
mars  by  Anderson,  Rhenius,  Graul  (in  vol.  ii.  of  his  Bibliothcca 
Tamulica,  Leipsic,  1855),  Lazarus  (Madras,  1878),  Pope  (4th 
edition  in  three  parts,  London,  1883-5),  and  Grammaire  Franqaisc- 
Tamoule,  by  the  Abbe  Dupuis,  Pondicherri,  1863.  The  last  two 
are  by  far  the  best.  The  India  Office  library  possesses  a  MS. 
dictionary  and  grammar  "par  le  Rev.  Pere  Dominique"  (Pondi 
cherri,  1843),  and  a  copy  of  a  MS.  Tamil-Latin  dictionary  by  the 
celebrated  missionary  Schwarz,  in  which  9000  words  are  explained. 
About  the  like  number  of  words  are  given  in  the  dictionary  of 
Fabricius  and  Breithaupt  (Madras,  1779  and  1809).  -Rottler's 
dictionary,  the  publication  of  which  was  commenced  in  1834,  is  a 
far  more  ambitious  work.  But  neither  it  nor  Winslow's  (1862) 
come  up  to  the  standard  of  Tamil  scholarship;  the  Dictionnaire 
Tamoul-Fran^ais,  which  appeared  at  Pondicherri  in  2  vols.  (1855- 
62),  is  superior  to  both,  just  as  the  Dictionarium  Latino -Gallico- 
Tamulicum  (ibid.,  1846)  excels  the  various  English-Tamil  diction 
aries  which  have  been  published  at  Madras. 

Compare  the  following  works  of  reference  : — A.  T.  Mondiere  and  J.  Vinson 
in  Dictionnaire  des  Sciences  Anthropoloyiques,  s.v.  "  Dravidiens";  S.  C.  Chitty, 
The  Tamil  Plutarch,  Jaffna,  1859 ;  J.  Murdoch,  Classified  Catalogue  of  Tamil 
Printed  Books,  Madras,  1865 ;  C.  E.  Cover,  Folk-Songs  of  Southern  India, 
Madras,  1871 ;  Bishop  Caldwell's  Comparative  Grammar  of  the  Dravidian 
Languages,  2d  ed.,  London,  1875;  Graul's  Reitt  nach  Ostindien,  vols.  iv.  und  v. ; 
the  quarterly  Lists  of  Books  registered  in  the  Madras  presidency  ;  [Dr  Maclean's] 
Manual  of  the  Administration  of  the  Madras  Presidency,  vols.  i.  and  ii.,  Madras, 
1885,  folio ;  and  F.  MUller,  Grundriss  der  Sprachwissenschaft,  Vienna,  1884,  iii.  i. 
162-246.  (R.  R.) 

TAMWORTH,  a  municipal  borough  and  market-town 
of  England,  on  the  borders  of  Staffordshire  and  Warwick 
shire,  chiefly  in  the  former,  is  situated  at  the  junction  of 
the  Tame  with  the  Anker,  and  on  branches  of  the  London 
and  North-Western  and  Midland  Railway  lines,  7  miles 
south-east  of  Lichfield,  20  north- west  of  Coventry,  and  110 
north-west  of  London.  The  castle,  situated  on  a  height 
above  the  Anker  near  its  junction  with  the  Tame,  is  now 
chiefly  of  the  Jacobean  period,  but  is  enclosed  by  massive 
ancient  walls.  It  was  long  the  residence  of  the  Saxon 
kings,  and,  after  being  bestowed  on  the  Marmions  by 
William  the  Conqueror,  remained  for  many  years  an  im 
portant  fortress.  Through  the  female  line  of  the  Mar 
mions  it  has  descended  to  the  Marquis  Townshend. 
Formerly  the  town  was  surrounded  by  a  ditch  called  the 
King's  Dyke,  of  which  some  trace  still  remains.  The 
church  of  St  Editha,  originally  founded  in  the  8th  century, 
was  rebuilt,  after  being  burned  by  the  Danes,  by  Edgar, 
who  made  it  collegiate,  but  the  present  building  in  the 
Decorated  style  was  erected  after  a  fire  in  the  14th  century. 
Since  1870  it  has  been  undergoing  restoration  at  a  cost  of 
£10,000.  The  free  grammar  school,  refounded  by  Edward 
VI.,  was  rebuilt  in  1677,  and  again  in  1867-68  at  a  cost 
of  £3000.  The  other  public  buildings  are  the  swimming 
bath  and  boys'  institute  (1885),  the  town-hall  (1701), 
and  the  arcade,  formerly  used  as  a  covered  market,  but 
recently  obtained  by  the  Salvation  Army.  The  charities 
include  Guy's  almshouses,  endowed  in  1678  by  Thomas 
Guy,  founder  of  Guy's  Hospital,  London,  and  the  cottage 
hospital  with  twenty-one  beds.  Waterworks  have  recently 
been  erected  at  a  cost  of  over  £25,000.  On  the  "  moors  " 
burgesses  have  rights  for  cattle.  Coal,  fireclay,  and  blue 
and  red  brick  clay  are  dug  in  the  neighbourhood  ;  and 
there  are  also  market  gardens.  The  town  possesses  a 
clothing  factory,  paper-mills,  and  manufactories  of  small 
wares.  The  population  of  the  municipal  borough  (area 
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200  acres)  in  1871  was  4589,  and  in  1881  it  was  4891,— 
that  of  the  parliamentary  borough  (area  11,602  acres)  in 
the  same  years  being  11,493  and  14,101.  Tamworth 
ceased  to  be  a  parliamentary  borough  in  1885. 

Tamworth  is  situated  near  the  old  Roman  Watling  Street,  and 
occupies  the  site  of  a  fort  which,  from  the  beginning  of  the  8th 
century,  was  the  chief  royal  residence  in  Mercia.  The  town,  after 
being  burnt  by  the  Danes,  was  rebuilt  and  fortified  by  Ethelfleda, 
daughter  of  Alfred  the  Great.  From  the  reign  of  Edward  the 
Martyr  to  that  of  William  Rufus  it  was  a  royal  mint,  and  some  of 
the  coins  struck  at  Tamworth  are  still  in  existence.  The  town  was 
incorporated  in  the  3d  year  of  Elizabeth,  from  whom  it  obtained 
the  .grant  of  a  fair  and  the  confirmation  of  various  privileges 
bestowed  by  Edward  III.  The  Elizabethan  charter  was  superseded 
by  one  conferred  by  Charles  II.,  which  continued  to  be  the  govern 
ing  charter  of  the  town  till  the  passing  of  the  Municipal  Act.  The 
town,  with  occasional  intermissions,  returned  members  to  parlia 
ment  from  the  reign  of  Henry  I.  till  1885.  Among  its  more  dis 
tinguished  representatives  have  been  Thomas  Guy  and  Sir  Robert 
Peel. 

TANAGER,  a  word  adapted  from  the  quasi-Latin  Tan- 
agra  of  Linnaeus,  which  again  is  an  adaptation,  perhaps 
with  a  classical  allusion,  of  Tangara,  used  by  Brisson  and 
Buffon,  and  said  by  Marcgrave  (Hist.  Her.  Nat.  Brasilia, 
p.  214)  to  be  the  Brazilian  name  of  certain  birds  found  in 
that  country.  From  them  it  has  since  been  extended  to 
a  great  many  others  mostly  belonging  to  the  southern 
portion  of  the  New  World,  now  recognized  by  ornitholo 
gists  as  forming  a  distinct  Family  of  Oscines,  and  usually 
considered  to  be  allied  to  the  Fringillidas  (cf.  FINCH, 
vol.  ix.  p.  191);  but,  as  may  be  inferred  from  Prof. 
Parker's  remarks  in  the  Zoological  Transactions  (x.  pp. 
252,  253,  and  267),  the  Tanagridse  are  a  "feebler"  form, 
and  thereby  bear  out  the  opinion  based  on  the  examination 
of  many  types  both  of  Birds  and  Mammals  as  to  the  lower 
morphological  rank  of  the  Neotropical  Fauna  as  a  whole 
(cf.  BIRDS,  vol.  iii.  p.  743). 

The  Tanagers  are  a  group  in  which  Mr  Sclater  has  for  many  years 
interested  himself,  and  his  latest  treatment  of  them  is  contained 
in  the  British  Museum  Catalogue  (xi.  pp.  49-307).  Therein  he 
admits  the  existence  of  375  species,  which  he  arranges  in  59  genera, 
forming  six  Subfamilies,  Procniatinae,  Euphoniinae,  Tanagrinas, 
Lamprotinse,  Fho&nicophiUme,,  and  Pitylinse.  These  are  of  very 
unequal  extent,  for,  while  the  first  of  them  consists  of  but  a  single 
species,  Procnias  tersa, — the  position  of  which  may  be  for  several 
reasons  still  open  to  doubt, — the  third  includes  more  than  200. 
Nearly  all  are  birds  of  small  size,  the  largest  barely  exceeding  a 
Song-Thrush.  Most  of  them  are  remarkable  for  their  gaudy 
colouring,  and  this  is  especially  the  case  in  those  forming  the 
genus  called  by  Mr  Sclater,  as  by  most  other  authors,  Caliiste,  a 
term  inadmissible  through  preoccupation,  to  which  the  name  of 
Tanagra  of  right  seems  to  belong,  while  that  which  he  names 
Tanagra  should  probably  be  known  as  Thraupis.  The  whole 
Family  is  almost  confined  to  the  Neotropical  Region,  and  there 
are  several  forms  peculiar  to  the  Antilles ;  but  not  a  tenth  of  the 
species  reach  even  southern  Mexico,  and  not  a  dozen  appear  in  the 
northern  part  of  that  country.  Of  the  genus  Pyranga,  which  has 
the  most  northern  range  of  all,  three  if  not  four  species  are  common 
summer  immigrants  to  some  part  or  other  of  the  United  States, 
and  two  of  them,  P.  rubra  and  P.  asstiva, — there  known  respectively 
as  the  Scarlet  Tanager  and  the  Summer  Redbird,  — reach  even  the 
Dominion  of  Canada,  visiting  as  well,  though  accidentally, 
Bermuda.  P.  azstiva  has  a  western  representative,  P.  cooperi,  which 
by  some  authors  is  not  recognized  as  a  distinct  species.  The  males 
of  all  these  are  clad  in  glowing  red,  P.  rubra  having,  however,  the 
wings  and  tail  black.  The  remaining  species,  P.  ludovidana,  the 
males  of  which  are  mostly  yellow  and  black,  with  the  head  only 
red,  does  not  appear  eastward  of  the  Missouri  plains,  and  has  not 
so  northerly  a  range.  Another  species,  P.  hepatica,  has  just  shewn 
itself  within  the  limits  of  the  United  States.  In  all  these  the 
females  are  plainly  attired ;  but  generally  among  the  Tanagers, 
however  bright  may  be  their  coloration,  both  sexes  are  nearly  alike 
in  plumage.  Little  has  been  recorded  of  the  habits  of  the  species 
of  Central  or  South  America,  but  those  of  the  north  have  been  as 
closely  observed  as  the  rather  retiring  nature  of  the  birds  renders 
possible,  and  it  is  known  that  insects,  especially  in  the  larval 
condition,  and  berries  afford  the  greater  part  of  their  food.  They 
have  a  pleasing  song,  and  build  a  shallow  nest,  in  which  the  eggs, 
generally  3  in  number  and  of  a  greenish-blue  marked  with  brown 
and  purple,  are  laid. 

On  a  whole  the  Tanagridse,  may  perhaps  be  considered 


to  hold  the  same  relation  to  the  Fringillidx  as  the  Icteridss 
do  to  the  Sturnidx  and  the  Mniotiltidas  to  the  Sylviidse.  or 
Turdidx,  in  each  case  the  purely  New- World  Family  being 
the  "  feebler  "  type.  (A.  N.) 

TANCRED  (d.  1112),  son  of  the  marquis  Odo  the  Good 
and  Emma  the  sister  of  Robert  Guiscard,  one  of  the  most 
famous  heroes  of  the  first  crusade.  See  CRUSADES,  vol. 
vi.  p.  624  sq. 

TANCRED,  the  last  Norman  king  of  Sicily,  reigned 
1189-1194.  See  SICILY,  vol.  xxii.  p.  26. 

TANGANYIKA,  a  lake  in  E.ast  Central  Africa,  called 
Msaga  ("tempestuous")  byt;he  Wakawendi  and  Kimana 
by  the  Warungu.  The  meaning  of  the  name  Tanganyika 
is,  according  to  Cameron,  nothing  more  than  "  the  mixing 
place."  It  is  the  longest  freshwater  lake  in  the  world, 
being  about  75  miles  longer  than  Lake  Michigan. 
Although  the  Arabs  had  long  known  of  the  existence  of 
the  lake,  the  first  Europeans  who  discovered  it  were  Speke 
and  Burton  in  1858.  It  has  since  been  visited  by  Living 
stone,  Cameron,  Stanley,  Thomson,  and  Hore,  who  have 
all  added  to  our  knowledge  of  it.  Tanganyika,  which  is 
situated  some  600  miles  as  the  crow  flies  from  the  east 
coast  of  Africa,  extends  from  3°  16'  S.  lat.  to  8°  48'  S.  lat., 
and  lies  between  29°  10'  E.  long,  and  32°  30'  E.  long.  Its 
length  is  420  miles,  and  its  breadth  varies  from  10  to  50 
miles.  Its  area  is  12,650  square  miles,  and  its  altitude 
may  be  taken  as  2700  feet  above  sea-level  (Cameron,  2710; 
Stanley,  2770;  Hore,  2750;  Popelin,  2665).  It  has  a 
coast-line  of  900  miles  in  extent.  Its  greatest  depth  has 
not  yet  been  determined,  but  Hore  states  that  a  168-fathom 
rope  often  failed  to  reach  the  bottom.  Tanganyika  may 
be  described  as  an  enormous  crevasse.  It  is  bordered  on 
all  sides  by  hills  and  mountains,  some  of  which  rise  to 
from  5000  to  10,000  feet  above  its  waters.  The  scenery 
is  marked  by  exceptional  grandeur,  and  is  well  calculated 
to  impress  the  traveller.  Burton  says  : — 

"  It  filled  us  with  admiration,  with  wonder,  and  delight.  Beyond 
the  short  foreground  of  rugged  and  precipitous  hill-fold,  down 
which  the  footpath  painfully  zigzags,  a  narrow  plot  of  emerald 
green  shelves  gently  towards  a  ribbon  of  glistening  yellow  sand, 
here  bordered  by  sedgy  rushes,  there  clear  and  cleanly  cut  by  the 
breaking  wavelets.  Farther  in  front  stretches  an  expanse  of  the 
lightest,  softest  blue,  from  30  to  35  miles  in  breadth,  and  sprinkled 
by  the  east  wind  with  crescents  of  snowy  foam.  It  is  bounded  on 
the  other  side  by  tall  and  broken  walls  of  purple  hill,  flecked  and 
capped  with  pearly  mist,  or  standing  sharply  pencilled  against  the 
azure  sky.  To  the  south  lie  high  bluff  headlands  and  capes ;  and 
as  the  eye  dilates  it  falls  on  little  outlying  islets,  speckling  a  sea 
horizon.  Villages,  cultivated  lands,  the  frequent  canoes  of  the 
fishermen,  give  a  something  of  life,  of  variety,  of  movement  to  the 
scenery." 

Tanganyika  is  fed  by  numerous  rivers  and  streamlets 
which  flow  from  the  surrounding  hills,  the  yearly  rainfall 
being  about  27  inches,  but  the  rainy  seasons  vary  extremely 
in  different  years,  altering  the  surface  area  of  the  lake 
accordingly.  Hore  found  that  between  March  1879  and 
August  1880  the  waters  had  fallen  10  feet  4£  inches, 
as  marked  by  a  water-gauge  he  had  erected  at  Ujiji,  and 
he  also  saw  evident  signs  of  the  receding  of  the  waters  all 
round  the  shores  of  the  lake — belts  of  dead  timber  and 
bleached  rock.  Some  120  rivers  and  streams  flow  into  the 
lake  ;  the  most  important  river  is  the  Malagarasi,  near 
Ujiji.  Just  below  the  rapids  its  width  is  500  feet,  and 
the  average  depth  5  feet.  For  many  years  Tanganyika 
was  a  riddle  to  African  explorers, — Livingstone,  Baker,  and 
others  believing  that  it  belonged  to  the  Nile  system,  and 
that  it  was  connected  with  the  Albert  Nyanza.  That  this 
theory  is  incorrect  was  proved  when  Livingstone  and 
Stanley  explored  the  north  end  of  the  lake  in  November 
1871,  finding  no  outlet.  It  was  Cameron,  in  March  1874, 
who  first  solved  the  riddle,  and  found  that  the  outlet  of 
Tanganyika  was  the  river  Lukuga,  at  about  the  centre  of 
the  western  shore  of  the  lake,  5°  52'  45"  S.  lat.  In  1876 
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this  outlet  was  visited  by  Stanley,  who  found  that  there 
was  no  apparent  outflow,  and  doubt  was  thrown  upon 
Cameron's  observations,  which,  however,  have  been  proved 
to  be  correct  by  Hore,  who  in  1880  found  a  strong  current 
setting  unequivocally  out  of  the  lake.  Not  only  so,  but  he 
obtained  good  views  of  the  river,  which  gradually  widens 
soon  after  the  rapids  near  the  lake  are  passed.  He  followed 
the  river  to  5°  50'  S.  lat.,  and,  from  an  altitude  of  1100 
feet  above  the  river,  he  saw  it  flowing  far  away  to  the 
westward.  The  question  is  therefore  settled  that  Lake 
Tanganyika  belongs  to  the  Congo  system,  but  it  is  only  an 
occasional  tributary  to  that  mighty  river,  its  contribution 
depending  upon  the  rainfall.  The  lake  is  subject  to  fre 
quent  storms,  especially  from  the  S.S.E.  and  S.W.,  lasting 
sometimes  for  two  or  three  days,  and  leaving  a  heavy  swell, 
which  proves  a  great  hindrance  to  navigation.  Hore  says 
— "  I  have  never  witnessed  such  wondrous  cloud-scenery 
and  majestic  effects  of  thunder  and  lightning  as  on  Tan 
ganyika." 

The  shores  and  water  of  th«  lake  abound  in  animal  life, — crocodiles, 
the  hippopotamus,  otters,  and  many  kinds  of  fish  being  found  in  its 
waters.  Flocks  of  waterfowl  abound  in  the  river  mouths:  gulls, 
divers,  herons,  kingfishers,  eagles,  fish-hawks,  and  black  ibis  are 
very  numerous.  The  shores  are  very  fertile, — rice,  manioc,  kaffre 
corn,  two  kinds  of  ground  nuts,  maize,  uleysi,  pumpkins,  sweet 
potatoes,  sugar-cane,  castor-oil  tree,  tamarind,  cotton,  tomato, 
and  cucumber  growing  luxuriantly.  The  oil  palm  grows  at  Ujiji, 
Urundi,  and  at  the  south  end  of  the  lake,  the  borassus  near  the 
Malagarasi  river,  the  screw  palm  in  Uguha,  and  the  raphra  in 
several  localities.  The  tzetse  fly  is  found  on  the  shores  of  the  lake 
from  Ujiji  round  the  southern  end  as  far  as  Ubwari  on  the  west 
coast.  Amongst  the  useful  timber  trees  may  be  noticed  the  gigantic 
mbule,  the  mininga,  lignum  vitse,  and  ebony.  The  people  inhabit 
ing  the  countries  on  the  borders  of  the  lake  form  ten  distinct  tribes, 
with  separate  national  peculiarities  and  customs.  They  live  in 
well-organized  villages,  in  which  considerable  social  order  is  main 
tained.  They  have  also  learnt,  to  some  extent  at  any  rate,  to 
utilize  the  products  of  their  country:  they  work  their  own  iron 
and  copper  ;  salt  is  prepared  for  barter  ;  palm  oil  is  collected  ;  and 
in  some  places  there  are  large  pottery  works.  Their  fishing  industry 
is  extensive,  and  dried  fish  is  exported ;  boatbuilding  is  carried  on 
to  a  small  extent ;  cotton  cloth  is  manufactured  at  several  places, 
and  at  others  the  famous  grass  or  palm-fibre  cloth  ;  whilst  the 
dairy  farms  of  Uhha  export  packages  of  butter.  There  are  sev 
eral  London  Missionary  Society  stations  on  Lake  Tanganyika,  also 
one  belonging  to  the  Roman  Catholics;  and  a  station  of  the  African 
International  Association  is  situated  at  Karema.  Ujiji,  an  Arab 
town  of  some  importance,  stands  on  the  eastern  shore  of  the  lake. 

TANGIERS,  or  TANGIER  (Tanja),  a  seaport  of  Morocco 
and  capital  of  a  pashalik,  on  the  Strait  of  Gibraltar, 
about  14  miles  to  the  east  of  Cape  Spartel,  stands  on  two 
eminences  at  the  north-west  extremity  of  a  spacious  bay. 
The  town  has  a  fine  appearance  from  the  sea,  rising 
gradually  in  the  form  of  an  amphitheatre,  and  defended 
by  walls  and  a  castle.  The  streets,  which  are  unpaved, 
are  very  narrow  and  crooked,  and  the  houses,  except  those 
occupied  by  foreign  ambassadors  or  consuls  and  a  few 
others,  are  mean.  The  main  thoroughfare  is  that  which 
leads  from  the  Bab-al-Marsa  (Gate  of  the  Port)  to  the 
Bab-al-Sok  (Gate  of  the  Market  Place) ;  the  sok  presents 
a  lively  spectacle,  especially  on  Sundays  and  Thursdays. 
The  manufactures  of  Tangiers  are  of  little  importance, 
consisting  chiefly  of  coarse  woollen  cloth,  mats,  and 
pottery ;  tanning  is  also  carried  on,  but  the  leather, 
though  much  esteemed  in  Europe,  is  inferior  to  that  made 
in  other  parts  of  Morocco.  The  harbour  is  a  mere  road 
stead,  but  it  is  the  best  Morocco  possesses,  and  affords 
good  anchorage  and  shelter  to  the  largest  vessels,  except 
during  the  prevalence  of  strong  winds  from  the  north-west 
or  east.  Tangiers  has  a  large  trade  with  Gibraltar.  The 
climate  is  temperate  and  healthy,  but  the  inhabitants  often 
suffer  much  in  summer  from  deficiency  of  water-supply. 
Tangiers,  which  is  the  residence  of  all  the  foreign  ministers 
and  consuls  to  the  court  of  Morocco,  has  a  population  esti 
mated  at  about  20,000,  of  whom  some  400  are  Europeans. 


The  Roman  Tingis,  which  stood  in  the  immediate  vicinity  of 
the  site  of  Tangiers,  boasted  of  great  antiquity ;  under  Augustus 
it  became  a  free  city,  and  Claudius  made  it  a  Roman  colony  and 
capital  of  Tingitana.  It  was  held  successively  by  Vandals,  Byzan 
tines,  aud  Arabs,  and  fell  into  the  hands  of  the  Portuguese  towards 
the  end  of  the  15th  century.  In  1662  it  was  made  part  of  the 
dowry  of  Catherine  of  Braganza  on  her  marriage  with  Charles  II. 
of  England;  the  English  defended  it  in  1680,  but,  on  account  of  its 
expense,  dismantled  it  in  1684  and  abandoned  it  to  the  Moors,  who 
fortified  it  anew.  It  was  bombarded  by  a  Spanish  fleet  in  1790 
and  by  the  French  in  1844. 

TANHAUSER,  or  TANNHAUSER,  the  subject  of  one  of 
the  most  famous  of  old  German  legends,  is  represented 
as  a  knight  who  after  many  wanderings  comes  to  the 
Venusberg.  He  enters  the  cave  where  the  Lady  Venus 
holds  her  court,  and  abandons  himself  to  a  life  of  sensual 
pleasure.  By  and  by  he  is  overcome  by  remorse,  and, 
invoking  the  aid  of  the  Virgin  Mary,  he  obtains  per 
mission  to  return  for  a  while  to  the  outer  world.  He 
then  goes  as  a  pilgrim  to  Rome,  and  entreats  Pope  Urban 
to  secure  for  him  the  forgiveness  of  his  sins.  The  pope, 
who  happens  to  have  a  rod  in  his  hand,  says  it  is  as  im 
possible  for  him  to  be  pardoned  as  for  the  rod  to  blossom. 
Tanhauser  therefore  departs  in  despair,  and  returns  to  the 
Lady  Venus.  In  three  days  the  rod  begins  to  put  forth 
green  leaves,  and  the  pope  sends  messengers  in  all  direc 
tions  in  search  of  the  penitent;  but  he  is  never  seen  again. 
This  legend  was  at  one  time  known  in  every  part  of 
Germany,  and  as  late  as  1830  it  survived  in  a  popular 
song  at  Entlibuch,  a  version  of  which  was  given  by 
Uhland  in  his  Alte  koch-  und  niederdeutecke  Volkslieder. 
It  can  be  traced  back  to  the  14th  century,  but  in  its 
original  form  seems  to  have  belonged  to  the  period  of 
Teutonic  paganism.  According  to  some  legends,  the  Venus- 
berg  is  the  Hoselberg  or  Horselberg,  a  hill  near  Eisenach 
associated  with  the  Teutonic  goddess  of  the  nether  world, 
who  was  known  by  various  names,  such  as  Hulda,  Hilda, 
and  Hel.  To  this  goddess  the  name  of  Venus  appears  to 
have  been  transferred.  Among  the  attendants  of  Hulda 
was  the  faithful  Eckhart,  and  in  the  preface  to  the 
Heldenbuch  he  is  said  to  sit  before  the  Venusberg,  and 
to  warn  passers-by  of  the  dangers  to  which  they  may  be 
exposed  if  they  linger  in  the  neighbourhood.  The  legend 
has  been  reproduced  by  several  modern  German  poets, 
and  forms  the  subject  of  one  of  Wagner's  operas. 

In  the  13th  century,  contemporary  with  Pope  Urban 
IV.,  there  was  a  German  knight  called  Tanhauser,  who  was 
well  known  as  a  minnesinger  at  the  court  of  Frederick 
II.,  duke  of  Austria.  After  Duke  Frederick's  death 
Tanhauser  was  received  at  the  court  of  Otho  II.,  duke  of 
Bavaria ;  but,  being  of  a  restless  disposition,  and  having 
wasted  his  fortune,  he  spent  much  time  in  wandering 
about  Germany.  He  also  went  as  a  crusader  to  the  Holy 
Land.  His  poems  (printed  in  the  second  part  of  the 
Minnesinger,  edited  by  Von  der  Hagen)  are  fresh,  lively, 
and  graceful,  but  lack  the  ideal  tone  which  marks  the 
writings  of  the  earlier  minnesinger.  He  was  much 
esteemed  by  the  meistersinger,  and  it  is  possible  that  the 
story  of  his  adventurous  life  may  have  been  connected 
with  the  old  legend  about  the  Venusberg. 

See  Kornmann,  Mons  Veneris  (1614),  and  Grasse,  Die  Sagevom 
Ritter  Tanhauser,  and  Der  Tanhauser  und  Ewige  Jude;  also  Zander, 
Die  Tanhauser  Sage  und  der  Minnesdnger  Tanhaiiscr. 

TANJORE,  a  district  of  British  India,  in  the  Madras 
presidency,  lying  between  9°  50'  and  11°  25'  N.  lat.  and 
between  78°  55'  and  79°  55'  E.  long.,  with  an  area  of 
3654  square  miles.  It  forms  a  portion  of  the  Southern 
Carnatic,  and  is  bounded  on  the  N.  by  the  river  Coleroon, 
which  separates  it  from  Trichinopoly  and  South  Arcot 
districts,  on  the  E.  and  S.E.  by  the  Bay  of  Bengal,  on 
the  S.W.  by  Madura  district,  and  on  the  W.  by 
Madura  and  Trichinopoly  and  Pudukotta  state.  Tanjore 
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is  known  as  the  garden  of  Southern  India.  It  is  well 
watered  by  an  elaborate  system  of  dams,  cuts,  and  canals 
in  connexion  with  the  rivers  Cauvery  and  Coleroon,  and  the 
soil  is  exceedingly  productive.  The  delta  of  the  Cauvery 
occupies  the  flat  northern  part,  which  is  highly  cultivated 
with  rice,  dotted  over  with  groves  of  cocoa-nut  trees,  and 
densely  populated.  Tanjore  is  a  land  of  temples,  many 
of  them  being  of  very  early  date.  The  great  temple  of 
Tanjore  city  is  said  to  be  the  finest  in  India ;  it  is  of  the 
llth  century,  and  remains  in  excellent  preservation  to  the 
present  day.  The  district  has  a  coast-line  of  140  miles, 
but  communication  with  shipping  is  unsafe,  owing  to  a 
heavy  surf  which  breaks  incessantly  on  the  shore.  The 
rainfall,  as  elsewhere  on  the  Coromandel  coast,  varies 
considerably  from  year  to  year ;  the  mean  annual  fall,  as 
observed  at  ten  stations  for  four  years,  was  47*14  inches. 
Tanjore  is  amply  provided  with  means  of  communication. 
It  is  traversed  by  two  branches  of  the  South  Indian  Railway. 

The  census  of  1881  returned  the  population  of  the  district  at 
2,130,383  (males  1,026,528,  females  1,103,855),  of  whom  1,939,421 
were  Hindus,  112,058  Mohammedans,  and  78,258  Christians. 
Tanjore  is  the  first  district  in  which  Protestant  missions  began, 
and  now  it  is  second  only  to  Tinneve'lly  in  the  number  of  its 
Christian  missions.  These  establishments  were  taken  over  in  1826 
by  the  Society  for  the  Propagation  of  the  Gospel,  which  subse 
quently  founded  missions  in  several  parts  of  the  district.  The 
total  number  of  native  Protestants  belonging  to  the  various  societies 
in  1881  was  8255.  Roman  Catholic  missions  in  Tanjore  date  from 
the  first  half  of  the  17th  century,  and  the  number  of  native  Roman 
Catholics  in  1881  was  67,745.  Five  towns  have  populations  ex 
ceeding  10,000,  viz.,  Tanjore  (see  below),  Negapatam  53,855,  Com- 
baconum  50,098,  Mayavaram  23,044,  and  Munnargudi  19,409. 

Of  the  total  area  of  the  district,  reckoned  at  2,392,117  acres, 
1,468,500  were  returned  in  1884-85  as  cultivated,  and  149,228  as 
available  for  cultivation,  while  forests  covered  21,422  acres.  Rice 
is  the  staple  crop,  and  is  raised  almost  entirely  by  artificial  irriga 
tion;  green  crops  are  common;  plantain  and  betel-vine  gardens 
abound  in  the  delta,  where  sugar-cane  and  tobacco  are  also  culti 
vated.  The  chief  manufactures  are  metal  wares,  silk  cloths,  carpets, 
and  pith-work.  Imports  consist  chiefly  of  cotton  piece  goods, 
twist  and  yarn,  metals,  timber,  and  betel  nuts.  Rice  is  by  far  the 
most  important  article  of  export  alike  by  sea  and  land.  The  gross 
revenue  in  1884-85  was  £549,982,  the  land  yielding  £389,755. 

The  modern  history  of  Tanjore  commences  with  its  occupation 
by  the  Mahrattas  in  1678  under  Venkaji,  the  brother  of  Sivaji  the 
Great.  The  British  first  came  into  contact  with  Tanjore  by  their 
expedition  in  1749  with  a  view  to  the  restoration  of  a  deposed  raja. 
In  this  they  failed,  and  a  subsequent  expedition  was  bought  off. 
The  Mahrattas  practically  held  Tanjore  until  1799.  In  October  of 
that  year  it  was  ceded  to  the  East  India  Company  in  absolute 
sovereignty  by  Raja  Sharabhoji,  pupil  of  the  missionary  Schwartz, 
the  company  engaging  to  pay  the  raja  of  Tanjore  one-fifth  of  the 
net  revenue  of  the  territory  which  was  transferred  to  them,  with  a 
further  sum  of  £35,000.  Raja  Sharabhoji  retained  only  the  capital 
and  a  small  tract  of  country  around.  He  died  in  1833,  and  was 
succeeded  by  his  son  Sivaji,  on  whose  death  in  1855  without  an 
heir  the  house  became  extinct,  the  rights  and  privileges  appertain 
ing  to  it  ceased,  and  Tanjore  became  British  territory. 

TANJORE,  capital  and  administrative  headquarters  of 
the  above  district,  is  situated  in  10°  47'  N.  lat.  and  79° 
10'  24"  E.  long.  As  the  last  capital  of  the  ancient  Hindu 
dynasty  of  the  Cholas,  and  in  all  ages  one  of  the  chief 
political,  literary,  and  religious  centres  of  the  south,  the 
city  is  full  of  interesting  associations.  Its  monuments  of 
Indian  art  and  early  civilization  are  of  the  first  importance. 
Besides  its  great  temple,  the  city  is  famed  for  its  artistic 
manufactures,  including  silk  carpets,  jewellery,  repousse 
work,  copper  wares,  &c.  It  contained  a  population  in 
1881  of  54,745  (26,272  males  and  28,473  females).  The 
South  Indian  Railway  connects  Tanjore  with  Negapatam, 
its  seaport  on  the  east,  and  Trichinopoly  on  the  west. 

TANNAHILL,  ROBERT  (1774-1810),  one  of  the  most 
popular  of  the  successors  of  Burns  in  song-writing,  was  a 
weaver  in  Paisley,  where  he  was  born  in  1774.  He  was 
apprenticed  to  his  father's  trade  at  the  age  of  twelve,  in 
the  year  of  the  first  publication  of  the  poems  of  Burns, 
which  quickened  the  poetic  ambition  of  so  many  Scottish 
youths  in  humble  life.  The  young  apprentice  studied  and 


composed  poetry  as  he  drove  the  shuttle  to  and  fro,  with 
shelf  and  ink-bottle  rigged  up  on  his  loom-post.  Apart 
from  his  poetry,  he  had  little  variety  in  his  life.  He  was 
shy  and  reserved,  of  small  and  delicate  physique,  and  took 
little  part  in  the  vigorous  social  life  of  the  town,  beyond 
sitting  and  smoking  at  a  club  of  local  worthies,  and  occa 
sionally  writing  humorous  verses  for  their  amusement. 
He  had  apparently  but  one  love  affair,  the  heroine  of 
which  was  the  original  of  "  Jessie,  the  Flower  of  Dunblane. " 
He  bade  her  farewell  in  indignant  rhymes  after  three  years' 
courtship.  The  steady  routine  of  his  trade  was  broken 
only  by  occasional  excursions  to  Glasgow  and  the  land  of 
Burns,  and  a  year's  trial  of  work  at  Bolton.  He  began  in 
1805  to  contribute  verses  to  Glasgow  and  Paisley  period 
icals,  and  published  an  edition  of  his  poems  by  subscription 
in  1807.  Three  years  later  the  life  of  the  quiet,  gentle, 
diffident,  and  despondent  poet  was  brought  by  his  own  act  to 
a  tragic  end.  Tannahill's  claims  to  remembrance  rest  upon 
half  a  dozen  songs,  full  of  an  exquisite  feeling  for  nature, 
and  so  happily  wedded  to  music  that  their  wide  popularity 
in  Scotland  is  likely  to  be  enduring.  "  London's  Bonnie 
Woods  and  Braes,"  "  Jessie,  the  Flower  of  Dunblane,"  and 
"  Gloomy  Winter's  Noo  Awa  "  are  the  best  of  them. 

Tannahill's  centenary  was  celebrated  with  great  honour  at  Paisley 
in  1874 ;  and,  in  an  edition  by  Mr  David  Semple,  published  in  1876", 
there  is  an  exhaustive  and  minutely  learned  account  of  all  that  has 
been  preserved  concerning  the  poet,  his  ancestry,  and  the  occasions 
of  his  various  poems. 

TANNIN,  a  generic  name  for  a  class  of  vegetable 
substances  which,  as  the  name  indicates,  are  all  available 
for  tanning,  meaning  the  conversion  of  animal  hide  into 
leather.  Tannin  is  widely  diffused  throughout  the  vege 
table  kingdom.  An  enumeration  of  the  principal  materials 
which  form  the  commercial  sources  of  the  substance  will 
be  found  under  LEATHER,  vol.  xiv.  p.  381,  and  in  various 
special  articles  referred  to  from  that  heading. 

Our  chemical  knowledge  on  the  subject  is  very  limited ; 
and,  as  long  as  we  know  no  better,  each  of  the  various 
tanning  materials  must  be  viewed  as  containing  a  "tannin" 
of  its  own  kind.1  Only  a  few  have  as  yet  been  obtained 
in  a  state  approximating  chemical  purity.  The  following 
characters  are  common  to  them  all : — 

(1)  All  are  colourless  or  little-coloured  non-volatile  solids,  sol 
uble  in  water  and  in  alcohol ;  the  solution  has  an  astringent  taste. 

(2)  They  colour  blue  litmus  paper  feebly  red,  yet  all  unite  with 
the  alkalies  into  soluble  salts  ;  the  solutions  of  these  eagerly  absorb 
oxygen  from  the  air,  with  formation  of  dark-coloured  products. 

(3)  They  form   insoluble  salts  with  the  oxides  of  lead,  zinc, 
copper,  producible  by  addition  of  solution  of  the  tannin  to  one  of 
the  respective  acetate. 

(4)  They  form  very  dark-coloured  (green   or  blue)  compounds 
with  ferric  oxide,  conveniently  producible  by  addition  of  the  tannin 
to  ferric  or  ferroso-ferric  acetate.     Ordinary  old-fashioned  black 
(gall-nut)  ink  may  be  quoted  as  an  illustration. 

(5)  Tannin  solutions  precipitate  gelatine  as  an  insoluble  compound, 
generallyassumed  to  be  chemically  similarto  the  substance  of  leather. 

(6)  If  a  piece  of  raw  hide  be  placed  in  a  solution  of  any  tannin, 
it  imbibes  the  latter  with  formation  of  LEATHER  (q.v.). 

(7)  Aqueous  tannin-solutions,  if  mixed  with  dilute  sulphuric  acid, 
are  readily  oxidized  by  solution  of  permanganate  of  potash,  which, 
being  reduced  to  manganous  salt,  loses  its  intense  violet  colour. 

Upon  the  last  two  propositions  Lowenthal  has  based  a  convenient 
method  for  the  assaying  of  tannin  materials.  A  known  weight  of 
the  substance  to  be  analysed  (say  sumach)  is  extracted  with  water, 
and  the  extract  diluted  to  a  known  volume.  An  aliquot  part  of 
the  extract  is  then  mixed  with  a  certain  proportion  of  a  standard 
solution  of  indigo-carmin  and  of  sulphuric  acid,  and,  after  large 
dilution  with  water,  standard  permanganate  is  dropped  in  from  a 
burette  (graduated  glass  tube)  until  the  colour  of  the  indigo  is 
completely  discharged.  After  deducting  the  volume  fof  reagent 
which  would  have  been  taken  up  by  the  indigo  alone,  the  rest  is 
put  down  as  corresponding  to  the  "permanganate  reducers  gene 
rally."  Another  measured  volume  of  the  extract  is  then  poured 
over  a  sufficient  weight  of  dry  shavings  of  raw  hide,  after  having 
been  suitably  diluted,  and  the  whole  is  allowed  to  stand  until  the 
tannin  has  all  passed  into  the  hide.  The  liquid  is  then  filtered, 

1  Coffee  beans  and  tea  leaves  contain  peculiar  tannins. 
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and  a  measured  volume,  corresponding  to  exactly  the  quantity  of 
extract  used  for  the  assay,  tested  with  permanganate.  The  volume 
of  reagent  used  this  time  is  deducted  from  that  used  in  the  assay 
as  a  correction.  From  the  net  permanganate  the  weight  of  pure 
gallotannic  acid  which  it  would  oxidize  is  calculated  on  the  basis 
of  standard  experiments,  and  from  this  weight  the  "percentage  of 
tannin"  is  deduced.  The  method  is  purely  empirical,  and  the 
results  are  of  no  value  unless  obtained  according  to  a  rigorously 
prescribed  mode  of  procedure.  Of  individual  tannins  that  of  the 
gall-nuts,  known  as  gallotannic  acid,  is  best  known.  For  its  pre 
paration  (according  to  Pelouze)  powdered  gall-nuts  are  placed  in 
an  apparatus  for  extraction  "by  displacement,"  and  in  it  soaked 
in  a  mixture  of  9  parts  of  ether  and  1  part  of  water  for  twenty-four 
hours.  The  liquid  is  then  allowed  to  drain  off,  and  the  residue 
washed  with  aqueous  ether.  The  liquid  on  standing  separates 
into  two  layers, — a  lower  heavy  layer,  which  contains  the  tannin, 
and  an  upper  more  purely  ethereal  layer,  which  contains  gallic  acid 
and  other  impurities.  The  lower  layer  is  drawn  off,  washed  once 
or  twice  with  ether,  and  then  evaporated  to  dryness  at  a  gentle 
heat ;  the  tannin  remains  as  a  porous  friable  mass  of  a  slightly 
greyish-yellow  colour.  This  is  the  tannin  of  the  pharmaceutist. 

Such  tannin  is  not  by  any  means  an  absolutely  unitary  substance. 
Its  solution,  if  allowed  to  stand  in  the  presence  of  a  ferment  which 
is  naturally  present  in  gall-nut  extract,  or  more  readily  if  boiled 
with  sulphuric  acid,  yields  a  large  proportion  of  gallic  acid,  which 
is  easily  obtained  in  pure  crystals.  According  to  Strecker,  glucose 
is  formed  at  the  same  time,  whence  he  viewed  tannin  as  a  glucoside 
(see  SUGAR).  But  this  is  now  recognized  as  a  mistake,  since  Hugo 
Schiff  showed  that  pure  tannin  is  only  digallic  acid,  CJ4Hi009  = 
2C7H605  (gallic  acid)  minus  IH.,0.  Pure  tannin,  according  to 
Schiff,  can  be  obtained  by  dehydrating  pure  gallic  acid  by  means 
of  chloride  of  acetyl.  The  tannin  of  the  Chinese  gall-nuts  seems 
to  be  identical  with  gallotannic  acid. 

Quercitannic  Acid. — The  tannin  of  oak  bark  is  certainly  different 
from  gallotannic  acid,  because  it  yields  no  gallic  acid  when  boiled 
with  dilute  vitriol.  Etti  (Jahresb.  uber  die  Fortschr.  der  Chemie 
for  1880,  p.  898)  prepares  it  by  extracting  the  powdered  bark  with 
dilute  alcohol  at  a  gentle  heat,  adding  ordinary  ether  to  the  alcoholic 
extract,  and  shaking  out  the  tannin  with  acetic  ether.  The  acetic 
ether  extract  is  distilled  to  recover  the  solvent,  the  residue  filtered, 
and  the  filtrate  evaporated  to  dryness  to  obtain  the  pure  (?)  tannin 
as  a  reddish-white  powder  of  the  composition  C17Hi809.  At  130- 
140°  C.  it  loses  water  and  forms  phlobaphen,  C^H^O^,  a  brown 
solid  insoluble  in  water  but  soluble  in  solution  of  the  tannin. 
Quercitannic  acid  forms  quite  a  series  of  such  anhydrides: 
C34H30017;  Cg^jgOig;  C34H26015;  C34H24014.  Some,  if  not  all,  of 
these  are  contained  in  aqueous  oak-bark  extract,  and  they  play  an 
important  part  in  its  application  for  tanning.  According  to  Etti, 
quercitannic  acid  is  a  tri-methyl  substitution-product  of  digallic 
acid,  C14H1009  minus  3H  plus  3CH3  =  CI7H1609. 

Besides  these  two  tannins,  those  of  coffee  and  cachou  are  the 
only  ones  which  have  been  obtained  in  a  relatively  definite  form. 

TANNING.     See  LEATHER. 

TANTALUM.  A  rare  element  closely  allied  to 
NIOBIUM.  See  vol.  xvii.  p.  513. 

TANTALUS,  a  hero  of  ancient  Greek  myth  and 
legend.  He  was  a  son  of  Zeus  and  Pluto  ("Wealth"), 
and  became  the  father  of  Pelops,  Proteus,  and  Niobe.  He 
dwelt  in  splendour  on  Mount  Sipylus  near  Smyrna,  and 
was  admitted  to  the  table  of  the  gods  themselves.  But 
he  abused  the  divine  favour  by  revealing  to  mankind  the 
secrets  he  had  learned  in  heaven,  or  by  killing  his  son 
Pelops  and  serving  him  up  to  the  gods  at  table.  Another 
story  was  that  he  stole  nectar  and  ambrosia  from  heaven 
and  gave  them  to  men.  According  to  others,  Pandareus 
stole  a  golden  dog  which  guarded  the  temple  of  Zeus  in 
Crete,  and  gave  it  to  Tantalus  to  take  care  of.  But,  when 
Pandareus  demanded  the  dog  back,  Tantalus  denied  that 
he  had  received  it.  Therefore  Zeus  turned  Pandareus  into 
a  stone,  and  flung  down  Tantalus  with  Mount  Sipylus  on 
the  top  of  him.  The  punishment  of  Tantalus  in  the  lower 
world  was  famous.  He  stood  up  to  his  neck  in  water, 
which  fled  from  him  when  he  tried  to  drink  of  it ;  and 
over  his  head  hung  fruits  which  the  wind  wafted  away 
whenever  he  tried  to  grasp  them.  From  this  myth  is 
derived  the  English  word  "tantalize."  Another  story  is 
that  a  rock  hung  over  his  head  ready  to  fall  and  crush 
him.  The  tomb  of  Tantalus  on  Mount  Sipylus  was  pointed 
out  in  antiquity,  and  has  been  in  modern  times  identified 
by  Texier  with  the  great  cairn  beneath  Old  Magnesia; 


but  Prof.  W.  M.  Kamsay  inclines  to  identify  it  with  a 
remarkable  rock-cut  tomb  beside  Magnesia.  The  story  of 
Tantalus  contains  a  reminiscence  of  a  semi-Greek  kingdom 
which  had  its  seat  at  Sipylus,  the  oldest  and  holiest  city 
of  Lydia,  and  one  of  the  chief  birthplaces  of  early  Greek 
civilization.  Of  this  ancient  city  the  remains  are  still 
visible  on  the  northern  slope  of  Mount  Sipylus,  and  about 
4  miles  east  of  Magnesia.  They  consist  of  sepulchral 
mounds,  rock-cut  tombs,  and  a  small  acropolis  perched  on 
an  almost  inaccessible  crag  which  juts  out  from  the  nearly 
perpendicular  limestone  wall  of  Mount  Sipylus.  There 
was  a  tradition  in  antiquity  that  the  city  of  Tantalus  had 
been  swallowed  up  in  a  lake  on  the  mountain  ;  but  the 
legend  may,  as  Prof.  W.  M.  Ramsay  thinks,  have  been 
suggested  by  the  vast  ravine  which  yawns  beneath  the 
acropolis.1  This  acropolis  is  too  small  ever  to  have  been 
the  seat  of  a  great  empire ;  rather,  like  Pessinus  and  other 
great  religious  centres  of  Asia  Minor,  it  may  have  been 
"the  seat  of  a  priestly  suzerainty  maintained  over  the 
hiero-douloi  [sacred  slaves]  of  the  surrounding  district." 
Connected  as  the  city  was  on  the  one  hand  with  the  sea, 
and  on  the  other  with  the  capital  of  the  ancient  kingdom 
of  Phrygia  by  means  of  the  "  royal  road,"  it  was  a  natural 
meeting-place  for  Greek  and  Oriental  culture.  A  com 
parison  of  the  art  of  Phrygia  with  the  early  art  of  Mycense 
and  Olympia  has  fully  confirmed  the  legend  which  con 
nects  the  family  of  Tantalus  with  the  Peloponnesus. 

See  PELOPS,  PHRYGIA,  and  a  paper  by  Prof.  "W.  M.  Ramsay  in 
Journal  of  Hellenic  Studies,  iii.  p.  33  sq. 

TAOISM.     See  LAO-TSZE. 

TAORMINA  (Tauromenium),  now  an  unimportant  vil 
lage  of  about  3000  inhabitants,  is  magnificently  situated 
at  the  edge  of  a  precipitous  cliff  900  feet  high  on  the  east 
coast  of  Sicily,  about  32  miles  from  Messina  and  the  same 
from  Catania.  The  original  city  was  founded  by  a  tribe 
of  Siculi  after  the  destruction  of  the  neighbouring  city  of 
Naxos  in  403  B.C.  by  Dionysius  of  Syracuse.  It  was  built 
on  the  hill  of  Taurus,  whence  came  the  name  Tavpo/xeVtoi* 
(Diod.,  xiv.  58).  In  358  B.C.  the  city  was  increased  by 
the  settlement  of  the  exiled  survivors  from  Naxos,  which 
was  only  3  miles  distant ;  and  hence  Pliny  (H.  N.,  iii.  8) 
speaks  of  Naxos  as  having  been  the  original  name  of 
Tauromenium.  Owing  to  its  commanding  site,  the  city 
has  frequently  been  the  scene  of  important  struggles. 
When  with  the  rest  of  Sicily  it  passed  into  the  possession 
of  the  Komans,  it  shared  with  two  other  Sicilian  cities  the 
privileges  of  a  "ci vitas  fcederata."  During  the  Servile 
War  (134-132  B.C.)  Tauromenium  was  occupied  by  a 
body  of  rebel  slaves,  but  was  finally  taken  by  the  consul 
Rupilius,  and  the  whole  garrison  slaughtered.  In  36  B.C. 
it  was  one  of  Sextus  Pompey's  chief  strongholds  in  his  war 
with  Augustus,  who  after  his  victory  established  a  Roman 
colony  there.  Under  the  empire  it  was  a  flourishing  city, 
famed  for  its  wine  (Pliny,  H.  N.,  xiv.  6)  and  red  mullets 
(Juv.,  v.  93).  In  902  A.D.  it  was  taken  from  the  Byzan 
tine  emperor  by  the  Saracens,  who  called  the  place  Moezzia. 
In  1078  it  was  captured  by  the  Normans.  A  large 
number  of  ancient  remains  bear  witness  to  its  former 
importance.  Fine  autonomous  silver  coins  of  c.  300  B.C. 
exist,  with  obv.  a  laureated  head  of  Apollo,  and  rev.  a 
tripod,  with  the  legend  TAYPOMENITAN,  and  a  magis 
trate's  initials  AT.  The  theatre  is,  next  to  that  at  Aspendus 
(Pamphylia),  the  best  preserved  in  existence.  It  is  Greek 
in  plan,  but  the  existing  structure  belongs  mostly  to  the 
Roman  period,  and  is  specially  remarkable  for  the  preserva 
tion  of  its  lofty  scena  wall,  and  two  large  chambers  which 
form  entrance-porches  to  the  cavea.  It  is  excavated  in  an 


1  Legends  of  submerged  cities  and  castles  are  common  in  different 
parts  of  Europe.  It  has  been  suggested  that  they  are  confused  recol 
lections  of  the  ancient  villages  built  on  piles  in  lakes  (Wood-Martin, 
Lake  Dwellings  of  Ireland,  p.  28). 
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elevated  peak  of  rock,  and  commands  one  of  the  most 
magnificent  views  in  the  world,  with  Mount  Etna  in  the 
distance.  Remains  of  five  piscinae  and  a  large  bath, 
popularly  called  a  naumachia,  still  exist,  together  with 
remains  of  the  ancient  city  wall  and  that  of  the  arx. 

See  Serradifalco,  Antichitd  di  Sicilia,  Palermo,  1834-42,  vol.  v.  ; 
Hittorff  and  Zanth,  Architecture  Antique  de  la  Sicile,  Paris,  1870. 

TAPACULO,  the  name1  given  in  Chili  to  a  bird  of 
singular  appearance, — the  Pteroptochus  albicollis  of  ornitho 
logy, — and,  throughout  this  series  of  articles  (BIRDS, 
vol.  iti.  p.  743  ;  ORNITHOLOGY,  vol.  xviii.  p.  40,  et  alibi), 
applied  in  an  extended  sense  to  its  allied  forms,  which  are 
now  found  to  constitute  a  small  Family,  Pteroptochidx, 


Tapaculo. 

belonging  to  the  Tracheophonous  division  of  Passeres,  and 
therefore  peculiar  to  South  America.  About  20  species, 
which  are  disposed  by  Mr  Sclater  (Ibis,  1874,  pp.  189- 
206)  in  8  genera,  are  believed  to  belong  to  this  group. 

The  species  of  the  Family  first  made  known  is  Scytalopus 
magellanicus,  originally  described  in  1783  by  Latham  (Synopsis, 
iv.  p.  464)  as  a  Warbler.  Even  in  1836  Gould  not  unnaturally 
took  it  for  a  Wren,  when  establishing  the  genus  to  which  it  is 
now  referred  ;  but  some  ten  years  after  Johannes  Miiller  found 
that  Scytalopus,  together  with  the  true  Tapaculo,  which  was  first 
described  by  Kittlitz  in  1830,  possessed  anatomical  characters  that 
removed  them  far  from  any  position  previously  assigned  to  them, 
and  determined  their  true  place  as  above  given.  In  the  meanwhile 
a  kindred  form,  Hylactes,  also  first  described  in  1830,  had  been 
shewn  by  Eyton  to  have  some  very  exceptional  osteological  features, 
and  these  were  found  to  be  also  common  to  Pteroptochus  and 
Scytalopus.  In  1860  Prof.  Cabanis  recognized  the  Pteroptochidae 
as  a  distinct  Family,  but  made  it  also  include  Me.nura  (cf.  LYRE 
BIRD,  vol.  xv.  p.  115),  and  in  1874  Mr  Sclater  (ut  supra)  thought 
that  Atrichia  (cf.  SCRUB-BIRD,  vol.  xxi.  p.  554)  might  belong  here. 
It  was  Garrod  in  1876  and  1877  who  finally  divested  the  Family  of 
these  aliens,  but,  until  examples  of  some  of  the  other  genera  have 
been  anatomically  examined,  it  may  not  be  safe  to  say  that  they 
all  belong  to  the  Pteroptochidx. 

The  true  Tapaculo  (P.  albicollis}  has  a  general  resem 
blance  in  plumage  to  the  females  of  some  of  the  smaller 
Shrikes  (Lanius),  and  to  a  cursory  observer  its  skin  might 

1  Of  Spanish  origin,  it  is  intended  as  a  reproof  to  the  bird  for  the 
shameless  way  in  which,  by  erecting  its  tail,  it  exposes  its  hinder  parts. 
It  has  been  sometimes  misspelt  "Tapacolo,"  as  by  Mr  Darwin,  who 
gave  (Journal  of  Researches,  chap.  xii. )  a  brief  but  entertaining  account 
of  the  habits  of  this  bird  and  its  relative,  Hylactes  megapodius,  called 
by  the  Chilenos  "El  Turco." 


pass  for  that  of  one ;  but  its  shortened  wings  and  powerful 
feet  would  on  closer  inspection  at  once  reveal  the  difference. 
In  life,  however,  its  appearance  must  be  wholly  unlike,  for 
it  rarely  flies,  hops  actively  on  the  ground  or  among 
bushes,  with  its  tail  erect  or  turned  towards  its  head,  and 
continually  utters  various  and  strange  notes, — some,  says 
Mr  Darwin,  are  "  like  the  cooing  of  doves,  others  like  the 
bubbling  of  water,  and  many  defy  all  similes."  The  "Turco," 
Hylactes  megapodius,  is  larger,  with  greatly  developed  feet 
and  claws,  but  is  very  similar  in  colour  and  habits.  Two 
more  species  of  Hylactes  are  known,  and  one  other  of 
Pteroptochus,  all  of  which  are  peculiar  to  Chili  or  Patagonia. 
The  species  of  Scytalopus  are  as  small  as  Wrens,  mostly  of 
a  dark  colour,  and  inhabit  parts  of  Brazil  and  Colombia,  one 
of  them  occurring  so  far  northward  as  Bogota.  (A.  N.) 

TAPESTRY.     See  TEXTILES. 

TAPE-WORMS,  or  CESTODA,  are  a  group  of  worms 
forming  one  of  the  three  main  divisions  of  the  Platy- 
helminthes,  the  other  two  being  the  Turbellaria  (see 
PLANARIANS  and  NEMERTINES)  and  Trematoda  (see 
TREMATODA).  They  have  been  defined  as  follows  : — "  Flat 
worms  without  mouth  or  alimentary  canal,  which  typically 
develop  by  alternation  of  generations,  by  budding  from  a 
generally  pear-shaped  nurse,  with  which  they  remain  united 
for  a  lengthened  period  as  a  ribbon-like  colony  or  '  strobila.' 
The  individual  joints  of  the  colony,  i.e.,  the  sexual  animals 
or  '  proglottides,'  increase  in  size  and  maturity  as  they  are 
removed  farther  from  their  origin  by  the  intercalation  of 
new  buds,  but  are  not  distinguished  in  any  special  way. 
The  nurse,  however,  known  by  the  name  of  the  '  head ' 
(scolex)  is  provided  with  four  or  two  suckers,  and  usually 
with  curved  claw-like  hooks.  The  dorsal  and  ventral 
surfaces  of  the  head  are  perfectly  identical,  so  that  the 
arrangement  of  the  hooks  presents  a  strikingly  radiate 
appearance.  By  means  of  this  apparatus  the  worms  fasten 
themselves  on  the  intestinal  membrane  of  their  hosts, 
which  (except  in  the  case  of  the  otherwise  peculiar 
Archigetes)  all  belong  to  the  Vertebrata.  The  nurses 
develop  from  little  round  six-hooked  embryos  in  a  more 
or  less  complicated  fashion  as  so-called  '  bladder- worms.' 
The  latter  inhabit  very  diverse,  but  usually  parenchym- 
atous,  organs  of  the  higher  and  lower  animals,  and  are 
thence  passively  transferred  to  the  intestine  of  their 
subsequent  host "  (Leuckart,  I,2  p.  270). 

Historical  Sketch. — Certain  forms  of  Cestodes  have 
been  known  from  time  immemorial.  The  hydatid  cyst  is 
alluded  to  by.  early  medical  writers,  and  Aristotle  speaks 
of  examining  the  tongue  of  pigs  to  ascertain  the  presence 
of  bladder- worms.  By  this  author  and  Hippocrates  the 
Cestodes  and  other  flat  worms  are  spoken  of  as  IA/AIV&S 
TrAamai,  in  opposition  to  the  orpoyyvXai  or  "  round 
worms  ";  the  word  Tsenia  (Gr.  raivia)  does  not  occur  in 
Greek  authors,  but  is  first  used  by  the  Romans  (Pliny, 
H.  N.,  xi.  33).  In  the  treatises  of  the  Middle  Ages  the 
tape-worm  figured  as  Lumbricus  latus,  only  one  species 
being  recognized.  Felix  Plater  (23)  separated  Bothrio- 
cephalus  from  the  other  human  tape-worms,  and  Andry 
(24)  gave  it  the  name  Tenia  d,  epine,  mistaking  the 
nodular  generative  organs  for  vertebrae.  The  appellation 
Bothriocephalus  lat'us  dates  from  Bremser,  1819  (25).  Like 
other  Entozoa,  the  tape-worms  and  bladder-worms  were 
supposed  to  arise  by  spontaneous  generation ;  it  was  found, 
however,  that  animal  forms  strikingly  like  the  Entozoa 
sometimes  lived  freely.  Pallas  (19),  seeing  that  the  eggs  of 
intestinal  worms  are  expelled  from  the  animals  in  which 
they  live,  and  may  remain  for  some  time  unaltered  in 
water,  suggested  the  hypothesis  that  the  Entozoa  agree 
with  other  animals  in  originating  from  eggs  which  can  be 


2  These  figures  refer  to  the  bibliography,  pp.  55,  56. 
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carried  from  one  animal  to  another.  He  also  supposed 
that  they  reached  the  liver  and  other  internal  organs  by 
means  of  the  blood-stream.  Other  authorities  endeavoured 
to  explain  the  presence  of  Entozoa  by  supposing  that  they 
were  transmitted  from  parents  to  children.  Von  Siebold 
(26)  in  1838  discovered  the  six-hooked  embryos  of  Tsenia, 
and  came  to  the  conclusion  that  they  could  only  pass  into 
the  fully-formed  animal  by  a  kind  of  metamorphosis.  The 
subject  was  fully  discussed  by  Eschricht  (27),  who  endea 
voured  to  prove  that  this  phenomenon  was  of  common 
occurrence  among  the  Entozoa.  Shortly  afterwards  ap 
peared  Steenstrup's  famous  work  upon  the  alternation  of 
generations  (28),  which  furnished  a  ready  explanation  of 
the  isolated  facts  till  then  observed  regarding  the  Cestodes. 
The  most  important  advances  in  modern  times  have  been 
due  to  the  introduction  of  helminthological  experiment  by 
Kiichenmeister,  by  means  of  which  the  demonstration  has 
been  furnished  that  certain  bladder-worms  are  the  larval 
stages  of  particular  tape-worms.  The  first  of  these  ex 
periments  took  place  in  1851,  when  Kiichenmeister  fed  a 
dog  with  bladder-worms  from  the  rabbit,  and  a  cat  with 
specimens  from  the  mouse,  and  succeeded  in  rearing  tape 
worms  in  their  intestines  (29).  Similar  investigations  on 
different  species  have  been  made  by  Van  Beneden,  Leuckart, 
and  others.  Of  systematic  treatises  the  most  important 
are  those  of  Kudolphi  (35),  Diesing  (20),  and  Van  Beneden 
(13),  while  Von  Linstow,  in  addition  to  numerous  scat 
tered  papers  (30,  36),  has  given  us  an  invaluable  list  of 
hosts  with  their  respective  parasites  (21). 

Anatomy. 

In  considering  the  anatomical  peculiarities  of  the  Cestoda  it  will 
be  convenient  to  describe  one  particular  species  and  afterwards  to 
indicate  the  chief  differences  presented  by  other  members  of  the 
group.  For  this  purpose  Tsenia  saginata,  Gbze  ( T.  mediocanellata, 
Kiichenmeister),  may  be  selected  as  a  type,  as  it  has  been  perhaps 
more  studied  than  any  other,  and  is  one  of  the  species  most 
commonly  found  in  man ;  for  further  details,  see  Sommer  (31). 

Dimensions. — An  average  specimen  of  this  tape-worm  (fig.  1,  A) 
will  measure  in  a  state  of  moderate  contraction  about  500  cm.,  and 
consist  of  nearly  1400  segments ;  of  those  which  immediately  follow 
the  head  more  than  250  will  be  found  within  a  length  of  5  cm. ; 
they  gradually  widen  posteriorly,  until  the  widest,  which  are 
situated  about  half-way  down  the  chain,  have  a  breadth  of  14  mm. 
and  a  length  of  6  mm. ;  whilst  the  terminal  segments  measure  5 
mm.  in  breadth  by  19  mm.  in  length. 

The  head  (fig.  1,  B)  is  spheroidal,  1 -5  mm.  in  diameter,  and  bears 
on  its  lateral  surface  four  equidistant  suckers,  which  serve  for  the 
attachment  of  the  whole  worm.  After  death  these  are  generally 
retracted,  but  during  life  they  can  be  protruded  and  moved  in  all 
directions.  They  are  a  special  development  of  the  musculature  of 
the  body-wall,  the  radial  fibres  being  the  most  conspicuous.  The 
tape-worm  now  being  described  is  abnormal,  inasmuch  as  the  front 
of  its  head  is  not  provided  with  a  circlet  of  hooks ;  these  are  well 
seen,  however,  in  the  other  common  human  tape-worm  (Tasnia 
solium),  which  bears  a  double  ring  of  them,  situated  around  a 
button-shaped  muscular  pad  (rostellum)  which  forms  the  apex  of 
the  head  (fig.  1,  C).  By  the  varying  contraction  of  the  separate 
parts  of  this  organ  the  hooks  may  be  moved  in  different  direc 
tions,  and  when  the  worm  is  attaching  itself  they  are  first 
extended  directly  forwards,  and  then  brought  back  so  as  to  force 
the  rostellum  into  the  tissues  of  the  host.  Each  hook  lias  a  broad 
bifid  base,  to  which  the  muscles  are  attached,  supporting  a  long 
curved  point.  In  Tsenia  saginata,  to  the  consideration  of  which 
we  now  return,  the  rostellum  is  quite  rudimentary,  and  has 
been  described  by  earlier  authors  as  a  fifth  sucker  or  even  as  a 
mouth ;  it  is  interesting  to  note  that  during  its  incipient  stages  it 
bears  a  number  of  minute  spines  homologous  with  the  hooks  of 
other  species.  The  head  contains  furthermore  the  anterior  portions 
of  the  nervous  and  excretory  systems.  The  latter  of  these  consists 
of  an  annular  vessel  placed  immediately  below  the  rostellum, 
from  which  four  canals,  corresponding  to  the  four  suckers,  pass 
backwards;  two  of  these  gradually  disappear,  leaving  two  which 
pursue  their  course  down  the  proglottides,  in  connexion  with 
which  they  will  be  again  alluded  to,  and  open  at  the  hinder 
extremity  of  the  worm  by  a  common  pore.  The  nervous  system 
of  the  Cestodes  was  long  sought  in  vain:  although  some  early 
investigators  described  a  ganglion,  they  were  unable  to  give  any 
satisfactory  proof  of  its  existence,  this  having  been  first  furnished 
by  Schneider.  It  seems  generally  to  consist  of  a  central  ganglion 


lying  within  the  head,  from  which  two  cords  proceed  backwards ; 
these  were  regarded  by  Sommer  and  Landois  as  part  of  the  ali 
mentary  system.  Niemiec  (6)  has  recently  given  a  detailed  account 
of  its  structure  in  several  different  species,  and  its  relations  have 
been  discussed  by  Lang  (7). 

The  proglottides  arise  by  a  species  of  budding  in  the  narrow 
neck  which  immediately  succeeds  the  head;  they  are  separated 
from  each  other  by  grooves,  which  are  at  first  so  shallow  and 
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FIG.  1. — Anatomy  of  Tsenia  (from  Leuckart).  A,  Portions  of  Tasnia  saginata  ; 
X  J.  B,  head  of  the  same  ;  x  8.  C,  head  of  T.  solium,  showing  the  crown  of 
hooks;  X  22.  D,  a  segment  of  T.  saginata,  showing  the  generative  organs: 
n.,  nervous  system;  ex.,  longitudinal  excretory  tubes ;  tr.,  transverse  vessel; 
ff.p.,  genital  papilla;  cl,,  cloaca:  e.p.,  ciri  us  pouch;  v.d.,  vas  dcferens;  t.t.,  testes  ; 
v.,  vagina;  ov.  on.,  ovaries;  sh.g.,  shell  gland;  y  g.,  yolk  gland;  r.s.,  receptaculum 
seminis;  ut.,  uterus;  x  7.  E,  the  connexions  of  the  generative  organs,  lettering 
as  above :  o.d.,  o  d  ,  oviducts ;  /.,  fertilizing  canal ;  x  30.  F,  detached  segment 
of  T.  saginata,  showing  ripe  uterus ;  X  2.  G,  six-hooked  embryo,  highly  magnified. 

indistinct  that  it  is  impossible  to  say  with  certainty  where  the 
segmentation  really  begins.  The  proglottides  which  have  attained 
sexual  maturity  are  situated  some  30-40  cm.  from  the  head,  and 
measure  1'5  mm.  in  length  by  5  mm.  in  breadth.  The  segments, 
like  the  head,  consist  of  a  solid  mass  of  tissue  in  which  the  various 
organs  are  imbedded.  Like  the  Trematodes,  the  Cestodes  were  long 
thought  to  have  no  body-cavity  or  coelom,  and  hence  were  called 
"  parenchymatous  "  worms.  Recently,  however,  a  series  of  inter 
cellular  spaces  has  been  described  by  Fraipout  (8)  as  leading  into 
the  terminal  excretory  organs,  and  these  spaces  have  been  inter 
preted  both  by  himself  and  others  as  the  homologue  of  a  body- 
cavity,  although  this  opinion  has  not  been  allowed  to  pass 
unchallenged  (see  Pintner,  9).  The  surface  of  the  body  is  covered 
by  a  thin  clear  homogeneous  cuticle,  which,  according  to  some 
authorities,  is  perforated  by  fine  closely-set  pores.  The  hooks 
which  have  been  described  above,  as  well  as  the  small  spines  and 
bristles  found  in  certain  species,  are  developments  of  this  cuticle. 
This  external  covering  cannot,  according  to  Leuckart  (1,  p.  289), 
be  regarded  as  homologous  with  the  cuticle  of  other  invertebrates, 
inasmuch  as  it  is  not  a  secretion  from  a  special  layer  of  subjacent 
cells,  but  is  "the  structureless  limiting  membrane  of  the  connective 
tissue  substance,  and  is  comparable  with  the  so-called  basement- 
membrane  found  in  the  other  flat- worms  .  .  .  between  the  muscular 
layer  and  the  dermal  epithelium."  It  is  to  be  observed,  however, 
that  this  view  has  by  no  means  found  universal  acceptance  (see 
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Steudener,  10),  and  it  is  a  priori  improbable,  since  the  Cestodes 
(and  Trematodcs)  would  thus  form  an  exception  to  the  general  rule 
by  which  all  animals  are  clad  with  an  epithelium  derived  from  the 
embryonic  ectoderm.  The  subcuticular  layer  is  described  as  con 
sisting  of  long  fusiform  cells  (probably  modified  connective-tissue 
cells)  disposed  perpendicularly  to  the  cuticle.  It  seems  possible 
that  they  are  in  direct  connexion  with  the  transverse  muscles  of 
the  body.  The  matrix  of  the  Cestode  body  consists  of  connective 
tissue,  the  cells  composing  which  are  seldom  provided  with  a  dis 
tinct  membrane,  and  sometimes  can  only  be  separately  distinguished 
by  their  nuclei.  The  layer  of  muscles  (see  below)  separates  this 
matrix  into  a  central  and  a  cortical  portion.  Distributed  in  it,  and 
especially  in  its  cortical  portion,  are  numerous  calcareous  corpuscles, 
which  are  generally  spheroidal  in  form,  varying  up  to  0'019  mm. 
in  diameter  and  concentrically  laminated ;  they  contain  a  large 
amount  (often  20  per  cent.)  of  lime  salts,  diffused  through  an 
organic  basis,  from  which  the  salts  can  be  removed  with  effervescence 
by  the  action  of  acids.  These  corpuscles  have  been  variously  inter 
preted  by  the  older  authors  as  eggs,  or  as  lymph  or  blood  corpuscles, 
but  the  only  theories  which  have  been  seriously  maintained  in 
modern  times  are— (1)  that  they  are  skeletal  (Von  Siebold);  (2) 
that  they  are  excretory  (Claparede,  Griesbach);  or  (3)  that  they  form 
a  reserve  store  of  calcareous  material  to  be  used  either  in  counter 
acting  the  acid  digestive  juices  of  the  host  or  for  the  production  of 
egg-shells  (Leuckart,  1,  p.  283). 

The  muscular  system  consists  of  three  sets  of  fibres — longitudinal, 
transverse,  and  sagittal.  The  first  are  the  best  developed,  and 
run  down  the  inner  part  of  the  cortical  layer  in  the  form  of  strong 
bands  ;  the  second  set  lie  immediately  below  them  and  pass  across 
the  body  in  the  form  of  two  flat  muscular  plates,  which  converge 
towards  each  other  as  they  approach  the  margins  of  the  proglottis; 
the  sagittal  muscles  run  primitively  straight  from  one  flat  surface 
of  the  body  to  the  other,  but  their  direction  is  much  modified  after 
the  growth  of  the  genital  organs,  between  the  various  parts  of  which 
they  lie  as  isolated  bundles ;  they  are  the  weakest  of  all  the  sets. 
The  muscular  fibres  are  non-striated,  and  when  they  are  fully  de 
veloped  no  nucleus  can  be  detected  in  them.  They  taper  towards 
the  extremities,  sometimes  branching  dichotomously,  and,  as  above 
mentioned,  a  connexion  has  been  asserted  to  be  visible  between 
them  and  the  subcuticular  cells. 

The  excretory  system  in  the  proglottides  consists  of  two  or  four 
longitudinal  canals  which  lie  along  their  two  narrow  margins  (fig. 
1,  D,  ex.).  The  origin  of  these  in  the  head  has  been  already  noted, 
and  they  pass  continuously  down  the  whole  worm  until  they  open 
into  a  vesicle  at  the  posterior  extremity  of  the  terminal  segment. 
In  the  hinder  part  of  each  proglottis  they  are  connected  by  a  trans 
verse  vessel  (fig.  1,  D,  tr.),  immediately  above  which  a  valve  is 
formed  by  a  duplicature  of  the  wall,  so  that  it  is  impossible  to  inject 
the  excretory  system  from  behind  whilst  fluid  can  be  readily  forced 
along  it  from  before  backwards.  Fraipont  has  drawn  a  distinction 
between  ascending  and  descending  canals.  Excretory  openings  have 
been  described  by  various  observers  in  the  anterior  portion  of  the 
worm,  near  the  suckers  (Wagener,  11 ;  Fraipont,  8  ;  Riehm,  12), 
and,  although  their  presence  is  denied  by  Pintner  (9),  there  seems 
sufficient  evidence  to  show  that  they  are  more  generally  present  than 
was  formerly  supposed.  A  ramifying  network  of  smaller  vessels 
connected  with  the  main  trunks-just  described  is  found  in  the  more 
superficial  parenchyma,  and  this  in  its  turn  gives  off  still  finer 
capillaries  which  terminate  in  ciliated  funnels.  According  to 
Fraipont  these  open  into  the  intercellular  lacunae  which  are  the 
representatives  of  the  ccelom  (see  above),  whilst  Pintner  maintains 
that  the  terminal  funnels  are  completely  closed,  and  are  to  be 
regarded  as  unicellular  glands.  The  subject,  however,  is  one  of 
extreme  difficulty  and  demands  further  investigation.  It  is  worthy 
of  notice  that  each  of  the  three  systems  of  canals  above  described 
maintains  its  proper  diameter  throughout,  and  that  no  intermediate 
sizes  can  be  found.  The  "plasmatic  vascular  system"  described 
by  Sommer  and  Landois,  and  regarded  by  them  as  part  of  the 
alimentary  system,  consists  partly  of  some  of  these  delicate  canals 
and  partly  of  the  two  cords  of  the  nervous  system.  The  main 
canals  open  posteriorly  into  a  pulsatile  vesicle,  at  the  end  of  the 
last  proglottis;  when,  however,  some  of  these  have  been  cast  off 
the  opening  may  be  either  by  a  shortened  transverse  vesicle,  as 
Leuckart  (1)  maintains  to  be  the  case  in  the  present  species,  or  by 
separate  openings,  one  for  each  canal. 

The  reproductive  organs  are  serially  repeated  in  the  proglottides, 
each  of  which  contains  a  complete  set  of  male  and  female  organs 
(fig.  1,  D).  The  male  organs  may  be  discussed  first.  The  testes 
(t.,  t.)  are  very  numerous  and  scattered  throughout  the  greater  part 
of  the  proglottis;  they  are  roftnd  vesicles  (015  mm.  in  diameter) 
containing  spermatozoa,  and  attached  like  berries  to  the  terminal 
ramifications  of  the  vas  deferens  (v.d.);  these  gradually  unite,  form 
ing  larger  and  larger  branches  until  they  reach  the  main  canal, 
which  runs  in  a  series  of  coils  transversely  half  way  across  the 
joint  a  little  behind  its  middle,  and  ends  in  a  common  cloaca 
(d.),  which  receives  both  the  male  and  female  organs,  and  is  con 
nected  with  the  outer  world  by  the  porus  genitalis.  The  outer  por 


tion  of  the  vas  has  a  thickened  muscular  wall,  and  this  part  of  it  is 
capable  of  extrusion  and  retraction,  thus  forming  the  male  intro- 
mittent  organ  or  "cirrus  "  (c.p.~).  The  cuticle  which  lines  all  the 
distal  portion  of  the  vas  deferens  is  here  thin  and  delicate  and 
armed  with  a  series  of  minute  spines,  which  are  directed  backwards 
(Echeneibothrium).  The  cirrus  in  the  present  species  is  very 
short,  but  in  other  forms  its  length  is  sometimes  considerable. 
The  protrusion  is  effected  by  circular  muscles  placed  around  the  end 
of  the  vas  deferens,  while  the  retraction  is  brought  about  by  special 
longitudinal  fibres,  lying  along  the  walls  of  the  evaginable  portion. 

The  female  organs  may  be  most  conveniently  studied  by  tracing 
them  inwards  from  the  cloaca.  The  vagina  (v. )  opens  immediately 
posterior  to  the  vas  deferens,  and  like  it  is  lined  by  a  continuation 
of  the  external  cuticle.  After  passing  about  half-way  across  the 
segment  it  bends  backwards  and  terminates  in  a  small  cyst,  the 
receptaculum  seminis  (fig.  1,  E,  r.s.);  this  receives  and  stores  up 
the  male  fertilizing  elements,  retaining  them  until  the  ova  are  ripe. 
From  its  posterior  extremity  there  passes  a  thin-walled  canal,  wider 
than  the  vagina  (/.),  which  serves  to  convey  the  spermatozoa  to 
the  ova,  and  hence  is  termed  the  "fertilizing canal"  (Befruchtungs- 
canal  of  German  authors).  It  unites  with  the  common  oviduct,  a 
tube  formed  by  the  union  of  the  two  oviducts  (o.d.),  and  the  two 
together  pass  backwards  into  a  spherical  glandular  structure,  called 
from  its  discoverer  "Mehlis's  body"  or  the  shell-gland  (fig.  1,  D 
and  E,  sh.g.).  Within  this  apparatus  it  receives  the  duct  of  the 
yolk-gland  (y.g.),  and  then  pagses  directly  forwards  to  open  into 
the  uterus.  The  ovaries  (ov. )  are  two  in  number,  situated  one  on 
each  side  of  the  middle  line  of  the  body;  they  are  fan-shaped, 
and  consist  of  a  system  of  blind  tubules  situated  on  a  branched 
efferent  duct.  The  cells  of  the  ovary  (primitive  eggs)  have  a  sharp 
contour  and  a  large  nucleus;  the  yolk-gland  (y.g.)  is  very  similar 
to  the  ovaries,  behind  and  between  which  it  is  situated,  but  is 
distinguished  by  various  histological  details  (it  is  called  "ovary" 
by  Moniez).  The  shell-gland,  formerly  regarded  as  the  ovary, 
consists  of  closely  compressed  nucleated  cells,  and  is  provided 
with  small  thin  ducts  opening  into  the  narrow  internal  cavity 
of  the  organ.  The  uterus  (ut.),  in  its  early  stage  of  development, 
is  a  long  straight  tube,  lying  almost  in  the  longitudinal  axis 
of  the  proglottis,  and  receiving  posteriorly  the  oviduct  after  it 
emerges  from  the  shell-gland  (fig.  1,  E,  ut.).  From  what  has  been 
said  it  will  appear  that  the  ova  on  their  way  down  the  common 
oviduct  are  impregnated  as  they  pass  the  end  of  the  fertilizing  canal, 
and  then  receive  in  succession,  first  their  supply  of  food-yolk  and 
their  shell,  during  their  sojourn  in  Mehlis's  body,  after  which  they 
go  forwards  into  the  uterus,  where  they  undergo  the  first  stages  of 
their  development.  The  uterus  assumes  a  very  different  shape  as 
it  becomes  distended  with  eggs,  which  are  far  too  numerous  to  be 
contained  in  a  simple  straight  tube ;  small  protuberances  arise  from 
its  walls,  growing  rapidly  and  bifurcating  here  and  there,  so  as 
to  produce  the  complicated  branched  appearance  seen  in  fig.  1,  F. 
As  the  uterus  grows,  the  male,  and  later  the  female,  genitalia 
degenerate  and  disappear,  and  in  the  proglottides  which  are  ready 
to  be  liberated  the  only  organ  visible  is  the  distended  uterus.  One 
of  the  most  characteristic  peculiarities  in  the  sexual  system  just  de 
scribed  is  that  there  is  no  passage  by  which  the  ripe  eggs  can  make 
their  exit  from  the  proglottis ;  these  are  therefore  extruded  only 
on  its  rupture ;  a  very  different  state  of  things  obtains  in  the  genus 
Bothriocephalus  (see  below).  Self-impregnation  certainly  occurs, 
and  is  probably  the  rule ;  it  is  obvious  that  the  contrary  case  can 
only  happen  where  two  individuals  lie  side  by  side  within  the 
same  host.  Furthermore,  the  cirrus  has  been  seen  protruded  into 
the  vagina  of  the  same  joint,  and  the  emission  of  sperm  has  been 
witnessed  (Leuckart,  1;  Van  Beneden,  13,  p.  601). 

The  eggs  are  ovoid  or  spherical,  and  consist  of  the  germ -cell 
(nucleus  and  protoplasm)  with  an  albuminous  enveloping  substance, 
which  is  again  surrounded  by  a  thin  transparent  skin.  The  shell 
frequently  presents  one  or  more  appendages,  probably  the  secretion 
of  the  shell-gland  drawn  out  into  threads.  The  structure  of  the 
egg  has  been  best  studied  in  Tsenia  serrata  (Van  Beneden,  14), 
where  it  consists  of  a  delicate  shell  containing  a  germ-cell,  with  a 
quantity  of  secondary  yolk  ;  the  former  divides  into  a  "granular" 
cell,  which  segments  no  further,  and  an  "  embryonic"  globe,  which 
again  divides  into  a  number  of  cells,  of  which  three  are  larger  and 
constitute  the  " albuminogenous  layer,"  whilst  the  remainder  are 
smaller  and  form  the  "embryonic  mass,"  and  secrete  a  delicate 
superficial  cuticle,  the  cell-limits  being  indistinct.  In  the  embry 
onic  mass  from  three  to  five  flattened  cells  form  a  chitinogenous 
layer,  and  give  origin  to  a  superficial  homogeneous  coat,  a  shell 
of  radially  disposed  chitinoid  cylinders,  and  an  internal  faintly 
striated  lining,  whilst  the  remaining  cells  become  the  six-hooked 
embryo  or  proscolex,  a  superficial  layer  to  which  the  hooks  belong, 
and  a  central  mass  of  clearer  cells.  When  the  proscolex  is  mature 
the  original  egg-shell  and  the  albuminogenous  layer  disappear,  and 
only  the  chitinoid  coats  remain. 

The  proglottides  are  cast  off  by  muscular  action ;  the  fibres  are  not 
continuous  between  the  successive  segments,  so  that  these  are  con 
nected  merely  by  soft  connective  tissue,  which  readily  gives  way;  the 
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rupture  takes  place  through  the  transverse  vessel  above  described, 
and,  as  the  hinder  margin  of  the  proglottis  contracts  forcibly  when 
the  next  one  has  left  it,  the  transverse  vessel  gives  rise  to  the  rounded 
vesicle  which  forms  the  termination  of  the  excretory  system. 

Life-History  and  Development. 

The  six-hooked  embryo  (fig.  1,  G)  may  be  conveyed  to  the  inter 
mediate  host  in  several  ways,  but  the  commonest  is  for  it  to  be  taken 
into  the  alimentary  canal  along  with  food  to  which  it  may  have 
adhered,  or  with  water  in  which  it  was  swimming ;  the  infection 
may  take  place  either  by  means  of  free  eggs  or  by  whole  proglot- 
tides.  In  the  latter  case  the  soft  tissues  are  first  digested  by  the 
gastric  juice  of  the  host,  and  in  either  case  the  egg-shell  is  dissolved 
or  rendered  so  brittle  that  the  embryo  readily  escapes  by  the  move 
ments  of  its  hooks.  The  proscolex,  after  spending  a  longer  or 
shorter  time  free  in  the  stomach  or  intestine,  proceeds  to  perforate 
the  wall  of  these  organs  by  means  of  active  burrowing  motions. 
Although  the  embryo  of  a  T&nia  has  only  once  been  captured  in 
its  progress  through  the  wall  of  the  alimentary  canal  (Raum,  15, 
p.  28),  there  can  be  no  doubt  that  this  is  the  route  by  which  it 
usually  proceeds,  and  that  its  next  locality  is  a  blood-vessel, 
probably  some  small  branch  of  the  portal  vein,  in  the  blood  of 
which  it  has  been  found  by  more  than  one  observer.  This  would 
explain  the  frequency  with  which  the  next  stage  is  found  in  the 
liver.  There  seems,  however,  reason  to  believe  that  many  embryos 
penetrate  the  intestinal  wall  completely  and  reach  the  body-cavity, 
in  which  they  can  wander  freely.  When  the  six-hooked  embryo 
has  reached  its  resting-place,  which  in  addition  to  the  liver  may 
be  lung,  muscles,  brain,  connective  tissue,  or  eye,  it  at  once 
commences  its  further  development,  and  in  a  few  days  becomes 
visible  to  the  naked  eye.  Like  any  other  foreign  body,  it  causes  a 
proliferation  of  cells,  which  in  due  time  form  a  sheath  of  con 
nective  tissue,  with  a  cellular  lining,  and  smooth  like  a  serous 
cavity  within ;  this  covering,  however,  is  not  found  when  the 
parasite  is  situated  iu  the  brain  or  the  eye.  The  embryo  now 
grows  in  size,  generally  becoming  somewhat  elongated,  and  the 
hooks  drop  off.  Sometimes  they  can  be  found  lying  detached  in 
the  connective -tissue  sheath.  The  central  cells  enlarge  and  become 
clear,  and  in  all  the  Ts&niee  they  liquefy,  forming  a  quantity  of 
fluid  which  fills  the  centre  of  the  bladder-worm.  At  this  stage 
the  larvse  constitute  the  so-called  "measles"  of  beef  (that  of  pork 
being  due  to  Gysticercus  celluloses,  the  immature  stage  of  Tienia 
solium) ;  they  are  ovoid  vesicles  lying  between  the  muscle  fibres 
and  varying  in  length  from  4  to  8  mm.  and  being  usually  about  3 
mm.  in  diameter  (fig.  2,  A).  At  a  point  on  one  side  of  the  bladder 
there  appears  a  small  thickening,  the  meniscus  or  rudiment  of  the 
future  head  ;  this  is  soon  followed  by  an  invagination  of  the  cuticle 
(fig.  2,  B).  When  the  rudimentary  head  thus  formed  is  about  0  '2 
mm.  in  length  (the  bladder  being  1  '5  mm.  in  diameter)  the  forma 
tion  of  muscles  in  its  walls  commences.  At  four  equidistant  points 
near  the  bottom  of  the  invagination  the  suckers  are  developed,  and 
at  the  lowest  part  of  the  cavity  the  rostellum  (and  the  double 
circlet  of  hooks  in  the  armed  species)  is  formed.  Surrounding  the 
head-rudiment  on  that  surface  which  is  towards  the  cavity  of  the 
bladder  is  a  thin  layer,  known  as  the  "receptacle."  This  is  best  seen 
in  Cysticercus  cellulose,  in  which  there  is  also  a  very  characteristic 
bend  or  kink  in  the  pedicle  of  invagination,  which  in  most  other 
bladder-worms  remains  straight  (see  fig.  2,  C).  The  rudiments  of 
the  vascular  system  of  the  bladder  have  already  appeared  before 
the  formation  of  the  head,  and  now  they  extend  into  it  as  four 
longitudinal  vessels,  which  become  connected  at  the  bottom  of  the 
invagination  by  a  circular  vessel.  About  this  time,  too,  the  cal 
careous  corpuscles  above  described  make  their  appearance.  When 
the  hooks  and  suckers  are  fully  formed,  the  head  undergoes  a 
process  of  evagiuation,  so  that  what  was  previously  a  hollow 
cavity  becomes  a  solid  cylinder,  and  the  hooks,  which  were  below 
the  suckers,  come  to  lie  above  them.  Mature  bladder-worms  vary 
in  size  from  Cysticercus  fasciolaris,  the  size  of  a  pea,  to  Cysticercus 
tenuicollis,  six  inches  or  more  in  length. 

The  development  into  the  adult  tape-worm  takes  place  only 
after  the  CysLicercus  has  been*  swallowed  by  the  permanent  or 
definitive  host.  The  course  of  this  metamorphosis  has  been  followed 
experimentally,  and  it  has  been  found  that  first  the  bladder  and 
next  the  neck  of  the  worm  are  dissolved  by  the  gastric  juice.  The 
head  only  is  left ;  in  the  moist  warmth  of  the  intestine  its  suckers 
and  rostellum  exhibit  very  lively  motions,  which  serve  to  bring 
about  its  attachment  to  the  intestinal  wall.  It  gradually  increases 
in  length,  and  the  formation  of  segments  speedily  commences. 

The  life  history  of  the  Cestodes  is  generally  summed  up  as  con 
sisting  of  three  different  forms: — (1)  the  proscolex,  or  six-hooked 
embryo,  which  gives  rise  to  the  bladder-worm  ;  (2)  the  scolex, 
which  develops  the  chain  or  strobila  by  a  process  of  budding  ;  and 
(3)  the  proglottis,  or  sexual  animal,  which  produces  eggs.  Each  of 
these  three  forms  has  certain  claims  to  be  regarded  as  a  zoological 
"individual.1'  Van  Beneden  (13,  Vers  Int.,  p.  251)  has  laid  great 
stress  upon  the  correspondence  between  a  Trematode  and  a  ripe 
proglottis,  and  it  has  been  since  pointed  out  that  a  proglottis  may 


uuder  favourable  circumstances  (that  is,  within  the  intestine)  con 
tinue  to  grow  after  being  detached  from  the  parent  chain;  it  cannot 
be  said,  however,  that  the  evidence  upon  which  this  rests  is  quite 
incontrovertible.  Regarded  from  this  point  of  view  the  life-history 


Fro.  2.— Development  of  Tienia  (from  Leuckart).  A,  Cysticercus  bovis  in  beef; 
nat.  size.  B,  invaginated  head  of  a  Cysticercus  before  the  formation  of  the 
suckers;  x  25.  C,  invaginated  head  of  Cysticercus  cellulosx,  showing  the  bent 
neck  and  receptacle  r;  x  30.  D,  stages  in  the  development  of  the  brood- 
cupsules  in  Eckinococcus:  a,  the  thickening  of  the  parenchyma  of  the  bladder ; 
b,  subsequent  formation  of  a  cavity  in  it;  c,  development  of  the  suckers  ;  d,  a 
capsule  with  one  head  inverted  into  its  cavity;  e,  a  capsule  with  two  heads ;  x  90. 

of  the  tape-worms  furnishes  an  admirable  instance  of  the  alterna 
tion  of  generations.  The  individuality  of  the  proglottides,  however, 
although  maintained  by  authorities  so  eminent  as  Leuckart,  is  by 
no  means  universally  accepted ;  a  distinction  has  been  drawn  be 
tween  their  formation  and  true  budding  seen  in  other  animal 
colonies,  such  as  the  Polyzoa ;  and  Riehm,  in  a  recent  work  (12), 
has  pointed  out  that  the  casting-off  of  these  sexual  segments  is  in 
some  respects  comparable  to  the  detachment  of  the  hectocotylized 
arm  of  a  Cephalopod,  and  the  formation  of  new  joints  to  the  de 
velopment  of  an  Oligochaetous  worm  from  a  few  segments  ;  further 
more,  certain  organs — for  example,  the  nervous  and  excretory 
systems — are  continuous  throughout  the  whole  chain,  and  an 
isolated  proglottis  is  unable  to  maintain  its  existence  for  more 
than  a  very  limited  period.  According  to  this  view,  alternation  of 
generations  only  occurs  in  Cestodes  in  forms  such  as  Ccenurus, 
where  there  is  a  proliferation  of  heads  in  the  wall  of  the  bladder.1 

The  Cestode  larvae  corresponding  to  the  stage  which  has  just  been 
described  present  considerable  variations  both  in  form  and  struc 
ture,  and  upon  these  classifications  of  the  group  have  been  based, 
and  generic  names  have  been  given  to  the  different  forms ;  Von  Lin- 
stow  (36)  has,  however,  pointed  out  the  undesirableness  of  this,  as 
they  are  all  parts  of  the  life-history  of  one  genus,  Tsenia.  The  most 
recent  arrangement  is  that  of  Villot  (16),  which  is  as  follows : — 

I.  The  caudal  bladder  arises  from  the  proscolex  by  simple  growth 
and  structural  modification,  without  the  formation   of  any  new 
parts.     A  larger  or  smaller  quantity  of  fluid  is  present,  and  also 
a  connective-tissue  sheath ;  the  host  is  a  vertebrate.     Cysticercus 
(true  bladder-worms),  Piestocystis,  Ccenurus,  Echinococcus. 

II.  The  caudal  bladder  arises  from  the  proscolex  by  budding,  that 
is,  by  the  formation  of  new  parts ;  there  is  no  connective-tissue 
sheath,  and  the  host  is  an  invertebrate.     Cysticercoidei,  Leuckart. 
(a)  Caudal  bladder  formed  by  endogenous  budding;  the  head  is 
surrounded,  not  only  by  the  "body  of  the  worm  and  the  caudal 
bladder,  but  also  by  the  blastogen  (proscolex).     Polycercus  (from  the 
earthworm),  Monocercus  (from  the  black  slug,  Arion).     (b)  Caudal 
bladder  formed  by  exogenous  budding ;  the  head  is  only  surrounded 
by  the  body  of  the  worm  and  the  caudal  bladder.     Cercocystis  (from 
tenebrio},  Staphylocystis,  Urocystis,  Cryptocystis. 

Of  these  the  most  important  are  the  first  group,  and  regarding 
some  of  them  a  few  words  must  be  added.  In  the  great  majority 
of  species  only  one  tape-worm  head  is  produced,  and  such  bladder- 
worms  constituted  the  genus  Cysticercus  of  the  older  helmintho- 
logists.  In  certain  cases,  however,'  notably  in  the  worm  which 
produces  the  "  staggers  "  of  sheep,  numerous  heads  are  formed  in 
the  wall  of  each  bladder  ;  such  larvae  formed  the  genus  Ccenurus, 
but  apart  from  their  polycephalous  condition  there  are  no  structural 
peculiarities  calling  for  special  notice.  The  third  variety  of  bladder- 


1  At  the  moment  of  going  to  press,  Grassi  (Zeitschr.  f.  Parasitenk.,  ii.  11) 
makes  the  important  communication  that  Tienia,  murina  (=T.  nana)  may 
develop  without  un  intermediate  host. 
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worm  (Echinococcus}  is  characterized  by  the  fact  that  the  tape-worm 
heads  are  not  directly  developed  in  the  wall  of  the  bladder  itself, 
but  from  "brood  capsules  "  which  lie  in  numbers  on  the  inner  wall 
of  the  bladder. 

Development  oftJie  Echinococcus. — The  smallest  bladder  yet  seen 
was  reared  by  Leuckart  in  the  pig,  and  consisted  of  a  minute  proto 
plasmic  mass  surrounded  by  a  structureless  cuticle.  This  cuticle 
thickens  by  deposition  of  new  layers  as  growth  proceeds,  and  the 
lamination  of  the  cuticle  is  one  of  the  characteristic  peculiarities  of 
the  Echinococcus,  another  being  the  absence  of  an  excretory  system. 
At  certain  points  in  the  parenchyma  lining  the  cyst  small  warts 
are  noticed  (fig.  2,  D,a),  which  enlarge  and  become  hollow ;  then  the 
cavity  enlarges  in  a  direction  opposite  to  the  point  of  origin,  and  at 
the  extremity  of  this  hollow  suckers  and  hooks  are  formed  as  in  the 
case  of  Cysticercus  described  above  (b,  c).  No  sooner  has  the  devel 
opment  of  the  first  of  these  reached  a  certain  degree  of  completeness 
than  others  are  formed  in  similar  fashion.  The  first  part  of  the 
invagination  takes  place,  by  which  the  future  head  comes  to  lie 
within  the  brood-capsule  and  the  pedicle  is  no  longer  hollow  but 
solid  (e) ;  the  suckers  and  hooks  are,  however,  still  invaginated, 
and  remain  so  for  a  considerable  period.  Seeing  that  the  interior 
of  the  brood-capsule  is  lined  with  cuticle,  it  corresponds  to  the 
outside  of  the  parent  cyst,  and  hence  is  probably  the  representative 
of  a  previous  invagination.  If  this  be  so  then  the  development  of 
Echinococcus  would  be  quite  comparable  with  that  of  Cysticercus, 
the  only  difference  being  that,  instead  of  the  head  being  an  inva 
gination  of  the  wall  of  the  cyst  itself,  it  is  a  secondary  invagina 
tion,  the  primary  being  the  brood-capsule.  This  does  not,  however, 
exhaust  the  peculiarities  of  the  Echinococcus ;  the  form  just  de 
scribed,  with  a  simple  cyst  and  brood-capsules,  is  common  in 
cattle,  and  hence  goes  by  the  name  of  Echinococcus  veterinorum ; 
but  cases  are  frequent,  and  are  the  most  common  in  the  human 
subject,  in  which  the  cyst  contains  daughter-vesicles,  differing 
from  those  just  described  in  being  sterile — giving  rise  to  no  heads. 
These  daughter-bladders  may  originate  in  three  different  ways  : 

(1)  from  little  granular  heaps,  which  are  seen  between  the  different 
layers  of  the  cuticle,  and  which  are  probably  derived  primarily  from 
the  parenchymal  layer, — since  new  layers  of  cuticle  are  continually 
formed  internally,  these  bladders  gradually  make  their  way  out 
wards,  until  they  come   to  lie  externally  to  the  mother-vesicle 
(Echinococcus  exogena,  Kuhn ;  E.  scolecipariens,  Kuchenmeister) ; 

(2)  from  brood-capsules ;  (3)  from  Echinococcus-hea.ds  ;  these  last 
two  modes  of  development  give  rise  to  vesicles,  which  are  within  the 
mother-vesicle,  and  produce  a  form  which  has  been  variously  called 
Echinococcus  endogena,   Kuhn,   E.   altricipariens,   Kuchenmeister, 
and   E.    hydatidosus.      A  very  remarkable  form   is  Echinococcus 
multilocularis,  which  consists  of  a  number  of  very  small  vesicles 
embedded  in   a  common  soft  stroma;   it  is  found  exclusively  in 
man,  and  for  long  was  regarded  as  a   form   of  alveolar  cancer. 
The  mode  of  its  development  is  unknown  (for  further  information, 
see  Virchow,  17).     Compound  bladders  occur  in  man  and  the  ox, 
whilst  other  ruminants,  swine,  and  monkeys  usually  harbour  the 
simple  or  exogenous  forms.     The  organs  most  often  affected  are 
liver  and  lungs.     The  adult  tape-worm  (T.  echinococcus)  is  found 
in  the  intestine  of  the  dog,  jackal,  and  wolf,  occurring  in  consider 
able  numbers  between  the  villi.     Its  length  (fig.  3,  A)  is  at  most 
5  mm.  and  it  consists  of  only  three  or  four  segments ;  the  head  has 
four  suckers  and  a  double  circlet  of  hooks. 

Pathological  Effects. 

The  pathological  effects  of  Cestodes  fall  naturally  into 
two  categories — (1)  those  due  to 'the  adult  worm,  and 
(2)  those  due  to  the  larvae  or  bladder  worms. 

(1)  Those  of  the  first  group  are  in  general  slight,  being 
confined  to  the  abstraction  of  a  certain  amount  of  nutri 
ment,  and  to  a  more  or  less  acute  feeling  of  irritation, 
sometimes  amounting  even  to  colic-like  pains,  in  the 
intestine.  There  have  indeed  been  many  authorities  who 
have  maintained  that  they  were  beneficial ;  Jordens  went 
so  far  as  to  describe  them  as  the  good  angels  and  unfailing 
helpers  of  children,  and  Schimper  records  that  the  Abys- 
sinians  consider  that  they  prevent  constipation,  and  only 
regard  them  as  disadvantageous  when  they  grow  too  long. 
Notwithstanding  all  this,  however,  there  are  not  a  few 
cases  on  record  in  which  anaemia  and  neurotic,  or  even 
mental,  diseases  have  been  caused  by  the  malnutrition 
and  irritation  which  they  occasion.1 

1  The  method  of  treatment  for  the  removal  of  these  tape-worms 
from  the  human  body  consists  in  the  administration,  first  of  purgatives, 
and  thereafter  of  one  or  other  of  the  following  anthelmintics : — tur 
pentine,  male  fern  (Lastrea  Filix-mas),  pomegranate,  or  kousso, — of 


(2)  The  effects  of  Cestode  larvae  may  again  be  divided 
into  two  subdivisions,  (a)  That  due  to  the  invasion 
and  wandering  of  a  large  brood  of  six-hooked  embryos 
has  been  most  successfully  studied  in  cases  in  which 
animals  have  been  fed  for  experimental  purposes  with 
fragments  of  ripe  tape-worms ;  in  such  instances  a  train  of 
symptoms  has  been  observed  to  which  the  name  "acute 
cestodic  tuberculosis  "  has  been  given.  It  is  characterized 
by  loss  of  appetite,  fatigue,  ruffling  of  the  hair,  and  fever ; 
on  post-mortem  examination  it  has  been  found  that  the 
lymphatic  system  is  in  a  state  of  inflammation,  while  the 
muscles  present  the  appearance  which  has  already  been 
described.  (6)  The  effects  of  formed  bladder-worms  may 
be  summed  up  as  dependent  upon  the  pressure  of  the 
growing  cyst  and  the  consequent  absorption  of  the  sur 
rounding  tissues  of  the  host,  so  that  the  importance  of  the 
results  depends  almost  entirely  upon  the  organ  which  is 
affected.  Bladder-worms  in  the  brain  are,  of  course,  the 
most  frequently  fatal,  especially  when,  as  is  not  unfre- 
quently  the  case,  they  exert  pressure  upon  the  ganglia 
at  its  base.  Kuchenmeister  has  collected  a  considerable 
number  of  occurrences  of  cystic  worms  in  the  brain  ; 
among  these  sixteen  were  not  accompanied  by  pathological 
symptoms  during  life;  in  six  others  these  were  slight; 
twenty- four  were  cases  of  epilepsy,  six  of  cramp,  forty- 
two  of  paralysis,  and  twenty-three  of  mental  disturbances 
of  varying  intensity.  Cysticerd  in  the  brain  vary  greatly 
in  size  and  form  according  to  the  precise  situation  which 
they  occupy;  in  its  ventricles  they  have  been  found  as 
large  as  a  pigeon's  egg.  In  the  meshes  of  the  arachnoid 
the  bladder  sometimes  grows  into  a  remarkably  branched 
structure,  which  has  been  called  Cysticercus  racemosus  by 
Zenker  (3).  Another  peculiar  form  from  the  same  organ 
has  been  described  by  Kbberle  (4) ;  it  is  characterized  by 
the  great  length  of  its  head-process  (2  cm.),  which  is  coiled 
up  into  a  regular  spiral  of  sometimes  three  turns ;  it  has 
received  the  name  Cysticercus  turbinatus,  though  its  specific 
distinctness  is  doubtful.  The  occurrence  of  Cysticerd  in 
the  eye  is  of  special  interest,  because  of  the  opportunity  it 
affords  of  observing,  by  means  of  the  ophthalmoscope,  the 
development  of  the  worm  in  its  natural  environment  It 
seems  generally  to  lie  at  first  below  the  retina,  and  is 
visible  as  a  bluish-white  sharply  defined  body;  subse 
quently  the  retina  is  destroyed  by  the  pressure,  and  the 
worm  falls  forward  into  the  vitreous  body;  sometimes  the 
head  may  be  seen  protruding  first  through  the  opening ; 
in  the  chambers  of  the  eye  the  Cysticercus  is  almost 
always  free,  that  is,  without  a  capsule,  and  swimming  in 
the  fluid,  so  that  its  form  and  motions  may  be  readily 
and  accurately  observed.  A  large  number  of  cases  of  this 
affection  have  been  recorded,  principally  by  Von  Graefe  in 
Berlin  (5),  and  in  some  the  bladder  has  been  successfully 
removed  by  operation. 

The  special  symptoms  of  the  Echinococcus  vary,  like 
those  of  other  bladder- worms,  with  its  situation  and  size  : 
when  it  grows  within  cavities  with  more  or  less  firm  limits 
compression  of  adjoining  vessels  and  glandular  passages 
often  results,  producing  oedema,  varicose  veins,  congestion 
of  various  organs,  or  even  dyspnoea,  if  the  parasite  occur 
in  the  thorax.  The  liver  is  its  most  frequent  seat,  and 
next  the  lung ;  but  there  is  scarcely  any  organ  of  the 
body  in  which  it  has  not  been  found,  even  the  bones  being 
sometimes  affected.  Since  the  expanding  cyst  grows  in 
the  direction  of  least  resistance,  it  has  a  tendency  to  pass 


which  the  first  two  are  the  most  reliable.  Turpentine  may  be  given 
in  half-ounce  doses  along  with  castor  oil,  or  made  up  into  an  emulsion 
with  yolk  of  egg  ;  while  the  male  fern  is  usually  administered  in  the 
form  of  liquid  extract  (half  a  drachm  to  one  drachm).  Careful  search 
should  be  made  in  the  evacuations  for  the  head  or  scolex,  without  the 
expulsion  of  which  there  is  no  certain  evidence  that  the  parasite  has 
been  removed  from  the  body. 
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towards  the  surface  of  organs,  and  sometimes  a  cure  is 
effected  spontaneously  by  its  rupturing  into  the  alimentary 
canal  or  into  some  other  passage  leading  to  the  exterior. 
Cases  in  which  the  cyst  opens  into  the  blood-vessels  are 


FIG.  3.— Various  Forms  of  Tape-Worms.  A,  Txnia  echinococcus ;  x  12  (from 
Leuckart).  B,  Archigetet  sieboldi;  x  60 (from  Leuckart).  C,  Echinobothrium 
typuf,  x  10  (from  Van  Beneden).  D,  Caryophyllfeut  mutabilif;  x  about  5 
(from  Carus). 

almost  always  suddenly  fatal.  When  the  Echinococcus 
occurs  near  the  surface  of  the  body,  it  may  be  evacuated 
by  puncture  and  a  cure  effected  with  but  little  risk. 

Systematic  Arrangement  of  the  Cestoda. 

The  following  classification  of  the  Cestodes,  based  mainly  on  that 
of  Van  Beneden,  exhibits  the  present  state  of  our  knowledge  of 
the  group  : — 

Class  Cestoda. 

Family  I.  Amphilinidae. — Body  oval,  flattened,  with  a  sucker 
at  the  anterior  extremity;  testes  vesicular,  vas  deferens 
opening  posteriorly ;  ovary  (germarium)  single,  yolk  glands 
double,  vagina  opening  near  the  vas  deferens,  uterus  opening 
anteriorly;  embryo  ciliated  in  front  and  with  ten  nooks. 
Examples :  Amphilina,  Wagener  (see  below),  Amphiptyches, 
Wagener. 

Family  II.  Caryophyll&idaa. — Body  unsegmented,  flat,  extended  ; 
head  expanded,  bilobed,  and  without  hooks  ;  a  single  set  of 
sexual  organs  in  the  hinder  portion  ;  development  probably 
a  simplified  metamorphosis.  Example :  Caryophyll&us 
mutabilis,  from  the  intestine  of  Cyprinoid  fishes  (fig.  3,  D). 

Family  III.  Pseudophyllidte. — Head  provided  with  two  sucking 
grooves  ;  proglottides  not  always  well  defined ;  a  uterine 
aperture  always  present  in  addition  to  the  openings  of  the 
vas  deferens  and  vagina  ;  embryo  always  (?)  with  a  ciliated 
coat,  and  egg-shell  with  an  operculum.  Examples  :  Bothrio 
cephalus  (see  below),  Tris&nophorus  ( =  Tricuspidaria),  Soleno- 
phorus,  Schistocephalus,  Ligula,  Archigetcs,  and  perhaps 
Duthiersia  (see  below). 

Family  IV.  Diphyllidee. — Neck  and  two  suckers  armed  with 
hooks.  Example  :  Echinobothrium,  two  species  known  from 
Selachians,  one  immature  from  a  mollusc  (fig.  3,  C). 

Family  V.  Telrarhynchidee. — Head  provided  with  four  suckers 
and  four  protractile  proboscides  armed  with  hooks  ;  sexual 
openings  marginal.  Example  :  Tetrarhynchus  (see  below), 
about  forty  species  known,  many  only  described  from  im 
mature  forms. 

Family  VI.  Tetraphyllidas.  — Head  with  four  very  mobile  and 
distinct  suckers,  which  are  often  armed  with  hooks  or 
chitinous  rods  ;  body  segmented,  proglottides  cast  off  when 
mature  ;  sexual  openings  marginal. 

Subfamily  i.  Phyllobothrinae.  — Suckers  without  hooks  or  spines. 
Examples :  Echeneibothrium,  Phyllobothrium,  Anthoboth- 
rium,  a  few  species  of  each,  all  from  Elasmobranch  fishes. 
Subfamily  ii.  Phyllocanthinas. — Suckers  each  with  two  to  four 
hooks.  Examples  :  Colliobothrium,  Onchobothrium,  Acan- 
thobothriiim,  two  or  three  species  of  each  genus  known  from 
Selachians. 


Family  VII.  Tasniadse. — Head  furnished  with  four  suckers  and 
often  with  a  single  or  double  circlet  of  hooks ;  proglottides 
well-defined  and  cast  off  when  mature  ;  no  uterine  aperture. 
Example  :  Ts&nia  (see  below). 

It  seems  advisable  to  add  a  few  details  regarding  'some  of  the 
forms  alluded  to  in  the  above  synopsis. 

Amphilina  foliacea,  described  as  a  Trematode  by  Rudolphi,  is 
found  in  the  body-cavity  of  the  sturgeon.  A  number  of  unicellular 
glands  open  into  the  sucker,  and  are  surrounded  by  the  muscles 
of  that  organ ;  the  nervous  system  consists  of  two  ganglia,  with 
a  commissure,  and  two  lateral  nerves  ;  the  male  organs  resemble 
those  of  Bothriocephalus,  the  female  those  of  the  Trematodes  ;  the 
family  is  generally  regarded  as  furnishing  a  connecting  link  be 
tween  the  Cestoda  and  Trcmatoda  ;  see  Saleusky  (18)  and  Lang  (7). 


v.o.  c  cj>. 


Fio.  4. — Bothriocephalidx.  A,  A  segment  of  Bothriocephalus  latus,  showing  the 
generative  organs  from  the  ventral  surface  ;  ex.,  excretory  vessels;  c,  cirrus  ; 
c.p.,  cirrus  pouch  ;  v.d.,  vas  deferens ;  v.o.,  vaginal  opening  ;  ».,  vagina ;  sh.g., 
shell-gland;  od.,  oviduct;  OB.,  ovary  ;  y.g.,  yolk-gland  ;  y.d.,  its  duct;  «<.,  uterus; 
u.o.,  uterine  opening;  the  testes  are  not  visible  from  this  side;  x  23  (from 
Sommer  and  Landois).  B,  C,  marginal  and  lateral  views  of  the  anterior  part  of 
B.  cordat us,  showing  the  cephalic  grooves;  x  5  (from  Leuckart).  D,  Ciliated 
embryo  of  B.  latus  ;  x  60  (from  Leuckart). 

Bothriocephalus  latus  (32)  is  the  most  conspicuous  example  of  the 
family  Pseudophyllida?,  and  is,  moreover,  noteworthy  as  being  the 
largest  tape-worm  found  in  man  ;  its  length  often  reaches  8  to  9 
metres,  and  its  extreme  breadth  10  to  12  mm.  The  head  bears 
two  grooves,  which  correspond  in  position  with  the  flat  sides  of 
the  body.  There  are  two  (more  correctly  three)  genital  openings, 
which  are  situated,  not  on  the  margin  but  on  the  flat  side  of  the 
body,  on  that  surface  which  is  usually  called  the  ventral.  The 
most  anterior  of  these  is  the  male  aperture  (fig.  4,  A,  c. ),  and  im 
mediately  behind  it  is  that  of  the  vagina  (v.o.),  so  close  that  on 
superficial  examination  the  two  often  seem  to  coincide.  This  vaginal 
opening,  like  that  of  the  Tasniodfe,  serves  for  the  intromission  of 
the  penis  and  for  the  fertilization  of  the  ova,  but  not  for  the  exit 
of  the  ripe  eggs ;  this  being  provided  for  by  a  special  aperture  at 
the  other  end  of  the  uterus  from  that  at  which  the  eggs  enter  it. 
This  uterine  opening  (u.o.)  is  situated  at  a  short  distance  behind 
the  other  two.  The  result  of  this  arrangement  is  that  the  eggs  can 
be  evacuated  without  any  injury  to  the  proglottis,  and  consequently 
their  discharge  commences  before  its  separation  from  the  parent 
worm  and  may  continue  for  a  long  period.  The  uterus  (ut.)  itself, 
owing  to  its  disposition  in  folded  coils,  when  full  of  eggs,  presents 
an  irregular,  round,  lobular  appearance,  which  has  been  compared 
to  a  flower  or  heraldic  lily.  The  yolk-gland  (y.g.)  is  widely  dis 
seminated  in  the  lateral  areas  of  the  segments,  and  its  ducts  (y.d.) 
form  a  series  of  branching  tubules,  first  described  by  Eschricht 
(27) under  the  name  "yellow  ducts."  The  excretory  organs  (ex.) 
differ  from  those  of  the  Tseniadas  in  that  the  canals  exhibit  a  reticu 
late  arrangement.  The  embryo  (fig.  4,  D)  as  it  leaves  the  egg  is 
covered  with  a  ciliated  mantle,  which  corresponds  to  the  firm  egg 
shell  and  associated  membrane  of  the  cystic  tape-worms,  and  per 
haps  also  to  the  ciliated  envelope  of  certain  Trematode  larvae  (see 
TREMATODA).  This  ciliated  organism  swims  freely  about  in  the 
water,  but  after  a  time  the  six-hooked  proscolex  escapes  from  it. 
The  next  stage  in  its  life-history  is  not  yet  known,  but  it  has  been 
recently  shown  by  Braun  of  Dorpat  (33)  that  at  a  subsequent  stage 
it  inhabits  the  pike  and  burbot,  and  develops  into  the  sexual  adult 
when  transferred  to  the  intestine  of  the  human  subject.  The 
geographical  distribution  oi  Bothriocephalus  is  limited;  it  has  been 
recorded  with  certainty  in  but  few  places  outside  Europe;  while 
within  that  continent  the  coasts  of  the  Baltic  and  Switzerland  are 
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the  principal  localities;  it  is  widely  distributed  in  Russia,  and  has 
been  recorded  from  Poland,  Denmark,  Germany,  as  well  as  from 
France  and  Britain,  though  it  is  possible  that  the  cases  occurring 
in  these  latter  countries  have  been  due  to  importation. 

The  genus  Ligula  has  the  segmentation  obscure  or  indistinguish 
able.  About  six  species  are  known.  One  is  found  encapsuled  in  a 
monkey,  one  in  the  common  seal,  others  in  reptiles  and  teleosteans. 
Archigetes  sieboldi  (fig.  3,  B)  occurs  in  the  body-cavity  of  an 
Oligochsetous  worm  ( Tubifex  rivulorum) ;  it  is  about  3  mm.  long, 
and  consists  of  an  oval  body  (scolex),  to  which  is  attached  a  cylin 
drical  tail  (proscolex),  bearing  at  the  posterior  extremity  three 
pairs  of  hooks ;  both -these  parts  are  capable  of  motion.  The  scolex 
has  eight  longitudinal  excretory  canals,  and  a  terminal  vesicle ; 
the  ventrally  situated  genital  aperture  is  the  common  exit  of  the 
vas  deferens,  the  vagina,  and  a  uterus  separate  from  the  latter; 
the  development  is  direct,  and  it  attains  sexual  maturity  without 
a  change  of  host.  Duthiersia,  Perrier  (34),  contains  two  species, 
both  from  the  intestines  of  varanian  lizards.  The  genus  is 
characterized  by  the  presence  of  two  large  compressed  frilled 
suckers,  separated  by  a  septum  and  perforated  at  their  bases. 
The  proglottides  have  three  genital  apertures  resembling  those  of 
Bothriocephalus. 


Fio. 5. — Tetrarhynchus.  A,  General  view  of  the  worm;  x  4.  B,  head  showing 
the  suckers,  proboscides,  and  excretory  canals ;  x  25.  C,  portion  of  a  pro 
boscis  showing  the  two  forms  of  hooks ;  highly  magnified.  (All  from  Pintner.) 

The  genus  Tetrarhynchus  was,  a  fewyears  ago,  made  the  subject 
of  an  elaborate  memoir  by  Pintner  (9),  who  investigated  T.  longi- 
collis,  V.  Ben.  The  head,  in  which  its  most  striking  anatomical 
peculiarities  are  situated,  really  includes  both  the  head  and  neck 
of  previous  authors  (fig.  5,  A) ;  it  is  some  9  '94  mm.  long,  but  only 
0'75  mm.  in  diameter,  and  bears  at  its  anterior  end  two  obliquely 
placed  oval  disks  (fig.  5,  B),  each  of  which  is  perforated  towards  the 
apex  by  two  round  holes  through  which  the  four  proboscides  pro 
trude.  Each  of  these  disks,  moreover,  shows  traces  of  a  division 
into  two,  a  fact  which  indicates  that  it  is  formed  by  the  fusion  of 
two  suckers  corresponding  to  those  commonly  found  in  tape-worms. 
The  flattening  in  this  genus  seems  to  be  in  a  direction  at  right 
angles  to  that  in  which  it  usually  takes  place.  The  proboscides, 
which  are  the  most  characteristic  organs  of  the  genus,  are  four  in 
number,  and  protrude  from  or  can  be  retracted  into  the  anterior 
surface  of  the  head.  Each  consists  of  three  parts : — (1 )  the  toothed 
portion  is  the  most  anterior ;  it  is  shaped  like  a  long  narrow  glove- 
finger,  like  which  it  is  invaginable;  on  its  external  surface  it 
bears  rows  of  hooks,  closely  set  in  diagonal  lines  (fig.  5,  C);  there 
are  two  forms  of  these :  those  which  are  directed  outwards  are 
large  triangular  hooks,  with  apices  pointing  backwards,  whilst 
those  situated  on  that  surface  of  the  proboscis  which  is  turned 
towards  the  other  proboscides  are  fine,  delicate,  and  curved ; 
between  the  hooks  are  fine  chitinous  hairs;  (2)  the  membranous 
sheath  is  firmly  attached  where  the  general  surface  of  the  body 
passes  over  into  the  toothed  portion  around  the  orifice  of  the 
invagination ;  it  consists  of  a  thick  homogeneous  transparent 
skin,  apparently  an  excretion  of  cells  lining  the  cavity  of  the  pro 
boscis  ;  (3)  the  muscular  portion  is  the  most  posterior  of  all,  and  is 
composed  of  six  layers,  remarkable  as  containing  striped  muscular 
fibres  ;  throughout  all  these  three  portions  of  the  proboscis  there 
extends  a  retractor  muscle.  The  action  of  these  various  structures 
is  not  thoroughly  understood,  but  it  is  probable  that  the  proboscis  is 
protruded  by  the  action  of  the  last-named  muscular  sheath,  whilst 
it  is  retracted,  after  the  relaxation  of  this,  partly  by  the  retractor 
muscle  and  partly  by  the  pressure  of  the  surrounding  medium. 

The  family  Teeniadee  is  usually  described  as  containing  only  the 


one  genus  Tasnia,  but,  owing  to  the  number  and  variety  of  its 
species,  of  which  more  than  350  have  been  described,  it  has  been 
subdivided  into  groups,  regarded  by  different  authors  as  genera  or 
subgenera.  The  subjoined  arrangement  is  mainly  that  of  Leuckart. 
1 1  labours  under  the  disadvantage  that  its  chief  divisions  are  based 
upon  the  bladder-worm  or  larval  stage,  which  is  only  known  in 
the  case  of  comparatively  few  species. 

I.  Cystici  (cystic  tape-worms). — Head  rarely  unarmed;  usually 

provided  with  a  rostellum  and  with  one  or  more  rows  of 
hooks  ;  proglottides  longish  oval  when  mature  ;  uterus 
with  median  stem  and  lateral  branches ;  the  larva  has  a 
caudal  bladder  containing  fluid. 

1.  Cystotasnia,  Leuckart. — The  head  arises  in  the  wall  of  the 

embryonic  bladder. 

a.  Tasnia  saginata,  Goze. — Without  hooks  (=  T.  medio- 

canellata,  Kiichenmeister,  =  genus  Tasniarhynchus, 
Weinland). 

b.  Tasnia  solium,    Rudolphi. — Head    with   a    double 

circlet  of  hooks. 

c.  Tasnia  acanthotrias,  Weinland. — Head  with  a  triple 

circlet  of  hooks  (= genus  Acanthotrias,  Weinland). 

2.  Echinococcifer,  Weinland. — The  heads  arise  in   special 

brood-capsules.     T&nia  echinococcus,  V.  Siebold. 

II.  Cystoidei  (ordinary  tape- worms). — The  larva  has  no  distended 

caudal  bladder  containing  fluid. 

1.  Hymenolepis,  Weiuland. — Proboscis  with  a  single  row  of 

small  hooks.  Tasnia  nana,  V.  Siebold,  T.  fiavopunctata, 
Weinland. 

2.  Dipylidium,  Leuckart. — Head  with  several  rows  of  hooks, 

each  with  a  discoidal  base;  a  right  and  left  set  of 
genital  organs  in  each  joint,  the  uterus,  however,  being 
single  and  common  to  the  two.  Tasnia  cucumerina, 
Rudolphi  ( =  T.  elliptica,  Batsch). 

Hamann  (2)  has  recently  proposed  a  new  genus,  Ptychophysa, 
for  Tasnia  lineata,  Goze,  which  is  defined  by  the  following 
characters: — (1)  the porus genitalis is  on  the  surface  and  not  on  the 
margin  of  the  joints  ;  (2)  the  vaginal  opening  is  anterior  to  that  of 
the  cirrus ;  (3)  at  a  certain  period  the  uterus  is  convoluted  ;  (4) 
there  is  a  peculiar  shell-gland.  In  many  of  these  characters  the 
species  shows  a  resemblance  to  the  Bothriocephalidae. 

Occurrence  in  Man. — The  Cestodes  which  in  the  adult  state 
infest  man,  with  their  corresponding  larvae  and  temporary  hosts, 
are  as  follows  : — 

Cysticercus  bovis.       Ox. 

C.  celluloses.  Pig,  man. 


Tasnia  saginata. 
T.  solium. 
T.  nana. 
T.  fiavopunctata. 
T.  madagascariensis. 
T.  cucumerina. 
Bothriocephalus  lotus. 
B.  cristatus. 
B.  cordatus. 


C.  T  cucumerinae. 


Trichodectes  canis. 
Pike,  burbot. 


Fish(?) 

Other  species,  however,  inhabit  the  human  body  in  their  larval 
condition  ;  a  list  of  them,  with  the  corresponding  adult  forms  and 
permanent  hosts,  is  subjoined  : — 

Cysticercus  celluloses.          Tasnia  solium.  Man. 

C.  acanthotrias.  T.  acanthotrias  (incog.)       (?) 

C.  tenuicollis.  T.  marginata.  Dog,  wolf. 

Echinococcus.  T.  echinococcus.  Dog. 

Phylogeny. — There  can  be  no  doubt  that  the  Cestodes  and  Tre- 
matodes  are  intimately  related  and  have  sprung  from  a  common 
ancestor  ;  there  are  so  many  structural  peculiarities  in  which  they 
agree  (compare  TREMATODES),  and  they  are  connected  by  so  many 
intermediate  forms,  that  their  affinity  can  admit  of  no  doubt 
According  to  Leuckart,  the  original  ancestor  of  both  was  probably 
allied  to  the  Planarians,  while  Huxley  (22,  pp.  213,  676)  points 
out  that  it  is  at  all  events  possible  that  they  have  no  connexion 
with  free  forms  but  have  always  been  anenterous,  and  in  fact  are 
nothing  but  "  gigantic  morulae,  so  to  speak,  which  have  never  passed 
through  the  gastrula  stage." 
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TAPIOCA  is  a  farinaceous  food  substance  prepared 
from  cassava  starch,  the  product  of  the  large  tuberous 
roots  of  the  cassava  or  manioc  plant,  Manihot  ittilissima 
(Jatropha  manihot),  native  of  Brazil  (see  CASSAVA,  vol.  v. 
p.  182,  and  comp.  ARROWROOT,  vol.  ii.  p.  631,  fig.  6). 
Cassava  starch,  being  separated  from  the  fibrous  and  nitro 
genous  constituents  of  the  roots,  is  in  a  moist  condition 
spread  upon  iron  plates,  and  with  constant  stirring  exposed 
to  such  heat  as  causes  a  partial  rupture  of  the  starch 
granules,  which  agglomerate  into  irregular  pellets,  becoming 
hard  and  translucent  when  cooled.  In  this  partly  torrefied 
condition  the  starch  forms  the  tapioca  of  commerce,  a 
light,  pleasant,  and  digestible  food,  much  used  in  puddings 
and  as  a  thickener  for  soups.  The  French  prepare  an 
artificial  tapioca  from  potato  starch,  mixed  with  various 
vegetable  substances,  for  use  in  soups,  &c.,  which  is 
found  in  the  market  under  such  names  as  tapioca  Crecy, 
tapioca  Julienne,  &c.,  according  to  the  dried  vegetables 
with  which  the  preparations  are  made. 

TAPIR.  The  general  characters  of  the  animals  of  the 
perissodactyle  or  odd-toed  section  of  the  hoofed  mammals 
are  described  under  MAMMALIA,  vol.  xv.  p.  427.  This 
once  numerous  group  is  at  present  represented  by  only 
three  rather  isolated  families,  the  Horses,  Rhinoceroses, 
and  Tapirs.  The  last  of  these  have  retained  much  more 
of  the  original  characters  of  the  primitive  Ungulates  of  the 
Eocene  period  than  the  others,  and  have  indeed  remained 
practically  almost  unchanged  since  the  Miocene  period, 
while  almost  all  other  mammalian  forms  which  existed 
then  have  either  become  extinct  or  undergone  extensive 
modification.  The  tapirs  constitute  the  single  genus, 
Tapirus,  of  the  family  Tapiridx. 

The  dentition  is  i  f,  c  \,  p  f ,  m  f ;  total  42.  Of  the  upper 
incisors,  the  first  and  second  are  nearly  equal,  with  short,  broad 
crowns,  the  third  is  large  and  conical,  considerably  larger  than 
the  true  canine,  which  is  separated  from  it  by  an  interval.  Lower 
incisors  diminishing  in  size  from  the  first  to  the  third ;  the  canine, 
which  is  in  contact  with  the  third  incisor,  large  and  conical,  working 
against  (and  behind)  the  canine-like  third  upper  incisor.  In  both 
jaws  there  is  a  long  interspace  between  the  canines  and  the  com 
mencement  of  the  teeth  of  the  molar  series,  which  are  all  in  contact. 
First  upper  premolar  with  a  triangular  crown,  narrow  in  front 
owing  to  the  absence  of  the  anterior  inner  cusp.  The  other  upper 
premolars  and  molars  all  formed  on  the  same  plan  and  of  nearly 
the  same  size,  with  four  roots  and  quadrate  crowns,  rather  wider 
transversely  than  from  before  backwards,  each  having  four  cusps, 
connected  by  a  pair  of  transverse  ridges,  anterior  and  posterior. 
The  first  lower  premolar  compressed  in  front ;  the  others  composed 
of  a  simple  pair  of  transverse  crests,  with  a  small  anterior  and 
posterior  cingular  ridge. 

Skull  elevated  and  compressed.  Orbit  and  temporal  fossa  widely 
continuous,  there  being  no  true  post-orbital  process  from  the  frontal 
bone.  Anterior  narial  apertures  very  large,  and  extending  high 
on  the  face  between  the  orbits;  nasal  bones  short,  elevated, 
triangular,  and  pointed  in  front.  Vertebras :  C  7,  D  18,  L  5,  S  6, 
C  about  12.  Limbs  short  and  stout.  Fore  feet  with  four  toes, 
having  distinct  hoofs:  the  first  is  absent,  the  third  the  longest, 
the  second  and  fourth  nearly  equal,  the  fifth  the  shortest  and 
scarcely  reaching  the  ground  in  the  ordinary  standing  position. 
Hind  feet  with  the  typical  perissodactyle  arrangement  of  three 
toes, — the  middle  one  being  the  largest,  the  two  others  nearly  equal. 
Nose  and  upper  lip  elongated  into  a  flexible,  mobile  snout  or  short 
proboscis,  near  the  end  of  which  the  nostrils  are  situated.  Eyes 
rather  small.  Ears  of  moderate  size,  ovate,  erect.  Tail  very  short. 
Skin  thick  and  but  scantily  covered  with  hair. 

The  existing  species  of  tapir  may  be  grouped  into  two 
sections,  the  distinctive  characters  of  which  are  only 
recognizable  in  the  skeleton.  (A)  With  a  great  anterior 


prolongation  of  the  ossification  of  the  nasal  septum 
(mesethmoid),  extending  in  the  adult  far  beyond  the  nasal 
bones,  and  supported  and  embraced  at  the  base  by  ascend 
ing  plates  from  the  maxillse  (genus  Elasmognathus,  Gill). 
Two  species,  both  from  Central  America,  Tapirus  bairdi 
and  T.  dowi.  The  former  is  found  in  Mexico,  Honduras, 
Nicaragua,  Costa  Rica,  and  Panama;  the  latter  in 


American  Tapir,  from  a  living  specimen  in  the  London  Zoological 
Gardens. 

Guatemala,  Nicaragua,  and  Costa  Rica.  (B)  With  ossifica 
tion  of  the  septum  not  extending  farther  forward  than  the 
nasal  bones  (Tapirus  proper).  Three  species,  T.  indicus, 
the  largest  of  the  genus,  from  the  Malay  Peninsula  (as  far 
north  as  Tavoy  and  Mergui),  Sumatra,  and  Borneo,  dis 
tinguished  by  its  peculiar  coloration,  the  head,  neck,  fore 
and  hind  limbs  being  glossy  black,  and  the  intermediate 
part  of  the  body  white;  T.  americanus  (T.  terrestris, 
Linn.),  the  common  tapir  of  the  forests  and  lowlands  of 
Brazil  and  Paraguay ;  and  T.  roulini,  the  Pinchaque  tapir 
of  the  high  regions  of  the  Andes.  All  the  American 
species  are  of  a  nearly  uniform  dark  brown  or  blackish 
colour  when  adult ;  but  it  is  a  curious  circumstance  that 
when  young  (and  in  this  the  Malay  species  conforms  with 
the  others)  they  are  conspicuously  marked  with  spots  and 
longitudinal  stripes  of  white  or  fawn  colour  on  a  darker 
ground. 

The  habits  of  all  the  kinds  of  tapirs  appear  to  be  very 
similar.  They  are  solitary,  nocturnal,  shy,  and  inoffensive, 
chiefly  frequenting  the  depths  of  shady  forests  and  the 
neighbourhood  of  water,  to  which  they  frequently  resort 
for  the  purpose  of  bathing,  and  in  which  they  often  take 
refuge  when  pursued.  They  feed  on  various  vegetable 
substances,  as  shoots  of  trees  and  bushes,  buds,  and  leaves. 
They  are  hunted  by  the  natives  of  the  lands  in  which  they 
live  for  the  sake  of  their  hides  and  flesh. 

The  singular  fact  of  the  existence  of  so  closely  allied 
animals  as  the  Malayan  and  the  American  tapirs  in  such 
distant  regions  of  the  earth  and  in  no  intervening  places 
is  accounted  for  by  what  is  known  of  the  geological  history 
of  the  race,  for,  if  we  may  judge  from  the  somewhat  scanty 
remains  which  have  been  preserved  to  our  times,  consisting 
chiefly  of  teeth,  the  tapirs  must  once  have  had  a  very  wide 
distribution.  There  is  no  proof  of  their  having  lived  in 
the  Eocene  epoch,  but  in  deposits  of  Miocene  and  Pliocene 
date  remains  undistinguishable  generically  and  perhaps 
specifically  from  the  modern  tapirs  (though  named  T. 
priscus,  T.  arvernensis,  &c.)  have  been  found  in  France, 
Germany,  and  in  the  red  crag  of  Suffolk.  Tapirs  appear, 
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however,  to  have  become  extinct  in  Europe  before  the 
Pleistocene  period,  as  none  of  their  bones  or  teeth  have 
been  found  in  any  of  the  caves  or  alluvial  deposits  in  which 
those  of  elephants,  rhinoceroses,  and  hippopotamuses  occur 
in  abundance ;  but  in  other  regions  their  distribution  at 
this  age  was  far  wider  than  at  present,  as  they  are  known 
to  have  extended  eastward  to  China  (T.  sinensis,  Owen) 
and  westwards  over  the  greater  part  of  the  southern 
United  States  of  America,  from  South  Carolina  to  Cali 
fornia.  Lund  also  distinguished  two  species  or  varieties 
from  the  caves  of  Brazil.  Thus  we  have  no  difficulty  in 
tracing  the  common  origin  in  the  Miocene  tapirs  of  Europe 
of  the  now  widely  separated  American  and  Asiatic  species. 
It  is,  moreover,  interesting  to  observe  how  very  slight  an 
amount  of  variation  has  taken  place  in  forms  isolated 
during  such  an  enormous  period  of  time.  (w.  H.  F.) 

TAR  is  a  product  of  the  destructive  distillation  of 
organic  substances.  It  is  a  highly  complex  material,  vary 
ing  in  its  composition  according  to  the  nature  of  the 
body  from  which  it  is  distilled, — different  products,  more 
over,  being  obtained  according  to  the  temperature  at  which 
the  process  of  distillation  is  carried  on.  As  commercial 
products  there  are  two  principal  classes  of  tar  in  use — (1) 
wood  tar,  the  product  of  the  special  distillation  of  several 
varieties  of  wood,  and  (2)  coal  tar,  which  is  primarily  a 
bye-product  of  the  distillation  of  coal  for  the  manufacture 
of  illuminating  gas.  These  tars  are  intimately  related  to 
the  bitumen,  asphalt,  mineral  pitch,  and  petroleum  ob 
tained  in  very  many  localities  throughout  the  world. 

Wood  Tar. — Wood  tar,  known  also  as  Stockholm  and 
as  Archangel  tar,  is  principally  prepared  in  the  great  pine 
forests  of  central  and  northern  Russia,  Finland,  and  Sweden. 
The  material  chiefly  employed  is  the  resinous  stools  and 
roots  of  the  Scotch  fir  (Pinus  sylvestris)  and  the  Siberian 
larch  (Larix  sibirica),  with  other  less  common  fir-tree 
roots.  A  large  amount  of  tar  is  also  prepared  from  the 
roots  of  the  swamp  pine  (P.  australis)  in  North  and 
South  Carolina,  Georgia,  and  Alabama,  in  the  United 
States.  In  the  distillation  of  wood  a  series  of  products, 
including  gas,  tar,  pyroligneous  acid  and  wood  spirit,  and 
charcoal  may  be  obtained,  and  any  of  these  may  be  the 
primary  object  of  the  operation.  When  tar  is  the  sub 
stance  sought,  the  ancient  and  crude  method  of  working  is 
yet  largely  adopted  in  the  north  of  Europe.  The  wood  to 
be  treated  is  closely  piled  up  into  a  huge  conical  stack  or 
pile  on  an  elevated  platform,  the  sole  of  which  is  covered 
with  clay  and  tiles.  The  sole  slopes  inwards  from  every 
side  to  the  centre,  where  an  opening  communicates  with  a 
vaulted  cavity  under  the  elevated  platform.  The  pile  of 
wood  is  closely  covered  over  with  layers  of  turf  and  earth 
or  sand  to  a  depth  of  several  inches,  but  leaving  at  first 
near  the  bottom  numerous  apertures  for  the  admission  of 
air  to  promote  ignition.  The  pile  is  ignited  from  below, 
and  as  the  fire  spreads  through  the  heap  the  various 
apertures  are  closed  up  and  a  slow  smouldering  combus 
tion  goes  on  for  some  days  till,  by  the  sinking  of  the  pile, 
the  top  of  the  stack  falls  in,  and  a  bright  flame  springs 
up  at  that  point.  About  ten  days  after  ignition  tar  first 
begins  to  flow,  and  it  is  at  once  collected  into  barrels. 
According  to  the  size  of  the  pile,  the  distillation  may 
continue  several  weeks,  the  tar  secured  amounting  to 
about  17 '5  per  cent,  of  the  wood  operated  on.  In  this 
method  several  valuable  products — the  gas,  the  crude  pyro 
ligneous  acid,  and  much  charcoal — are  lost  or  wasted;  and 
a  more  economical  process  of  treating  the  wood  in  closed 
stills  or  retorts  is  now  largely  used  in  Russia,  the  gas  evolved 
serving  as  fuel  under  the  retorts.  The  heavier  tar  pro 
ducts  of  the  distillation  collect  at  the  bottom  of  the  retort, 
whence  they  are  carried  off  by  a  pipe  to  a  receiver ;  the 
•  volatile  portion  passes  off  at  the  upper  part  of  the  retort, 


and  is  separately  condensed,  the  lightest  portion  passing 
through  a  worm  condenser.  From  treatment  in  close 
retorts  resinous  roots  yield  from  16  to  20  per  cent,  of  tar, 
with  some  oil  of  turpentine  and  pyroligneous  acid. 

Wood  tar  is  a  semi-fluid  substance,  of  a  dark  brown  or 
black  colour,  with  a  strong  pungent  odour  and  a  sharp 
taste.  Owing  to  the  presence  of  acetic  (pyroligneous) 
acid,  which  is  a  collateral  product,  it  has  an  acid  reaction ; 
it  is  soluble  in  that  acid,  as  well  as  in  alcohol  and  the  fixed 
and  essential  oils,  &c.  Tar  consists  essentially  of  a  mixture 
of  homologous  hydrocarbons,  and  by  redistillation  it  can  be 
fractionated  into  a  series  of  bodies  having  fixed  boiling 
points.  Some  varieties  of  tar  have  a  granular  appear 
ance,  from  the  presence  of  minute  crystals  of  pyrocatechin, 
which  dissolve  and  disappear  on  heating  the  substance. 
Pyrocatechin  dissolves  freely  in  water,  and  to  it  the  tar 
water  (liquor  picis)  of  pharmacy  probably  owes  its  value. 

Crude  tar  from  retorts,  when  submitted  to  redistillation, 
gives  off  wood  spirit  (methyl-alcohol),  and  then  acetic 
(pyroligneous)  acid,  and  finally,  on  forcing  the  heat,  pitch 
oil  is  driven  off.  The  residuum  left  in  the  still  hardens 
into  a  solid  vitreous  mass,  which  forms  the  black  pitch  of 
commerce.  Tar  and  pitch  are  most  largely  used  as  pro 
tective  coatings  for  woodwork  and  other  materials  much 
exposed  to  water  and  the  weather.  Thus  tar  is  of  great 
value  in  connexion  with  shipbuilding  and  shipping  gene 
rally.  A  considerable  quantity  is  used  in  manufacturing 
tarred  ropes,  and  in  the  "  smearing  "  of  highland  sheep  to 
afford  a  protection  against  the  weather.  Pitch  also  is  the 
basis  of  the  Berlin  black  or  Brunswick  black  used  for  coat 
ing  cast-iron  goods  and  for  "japanning"  preparations. 

Coal  Tar. — The  art  of  distilling  coal  for  the  production 
of  tar  was  discovered  and  patented  by  the  earl  of  Dun- 
donald  in  1787,  and  till  the  general  introduction  of  coal 
gas  some  amount  of  coal  was  yearly  distilled  in  Scotland 
for  the  production  of  coal  tar.  The  demand  for  the  sub 
stance  was  limited,  it  being  principally  used  for  coating 
iron  castings  and  smith  work,  for  making  an  inferior 
lamp  black,  and  as  a  source  of  a  solvent  oil.  With  the 
extensive  use  of  coal  gas  the  necessity  for  this  separate 
distillation  ceased,  and  soon  tar  was  produced  in  the  manu 
facture  of  gas  in  quantities  that  could  not  be  disposed  of. 
It  was  burned  up  for  heating  gas-retorts ;  it  was  mixed 
with  coal  dust,  sawdust,  &c.,  for  making  patent  fuel ; 
and  it  was  distilled  for  producing  a  series  of  hydrocarbon 
oils,  heavy  tar,  and  pitch ;  but  it  was  only  after  the  dis 
covery  and  introduction  of  "  tar-colours "  that  the  sub 
stance  came  for  some  time  to  be  really  valuable.  Since 
that  time  its  price  has  fluctuated  greatly ;  and  in  the 
United  Kingdom  alone  there  are  now  distilled  annually 
about  10,000,000  tons  of  coal  for  gas-making,  producing 
120,000,000  gallons  of  crude  tar, — a  quantity  greatly  in 
excess  of  the  ordinary  demand. 

If  wood  be  distilled  slowly  at  low  temperatures,  the  gases  consist 
chiefly  of  carbonic  oxide  and  carbonic  acid,  mixed  with  only  very 
little  of  carburetted  hydrogens,  and  consequently  little  luminous 
on  combustion ;  the  watery  part  of  the  tar  includes  relatively  much 
of  methyl-alcohol,  acetone,  and  acetic  acid  ;  the  oily  part  of  the 
tar  (tar  proper)  has  a  certain  proximate  composition  characteristic 
of  this  mode  of  distillation.  Our  present  knowledge  in  regard  to 
this  last-named  point  is  very  incomplete ;  of  definite  species  the 
following  have  been  discovered  : — 

(t)  Phenol,  C6H5  OH  (synonym  carbolic  acid). 

(2)  Cresol,  (C6H4.CH3)OH. 

(3)  Pliloro],(C6H4.OH)C2H5. 

(4)  Pyrocatechine,  (C6H4)(OH)2,  one  of  three  isomerides. 

(5)  Guaiacol,  C6H4JQgH  ,  methyl-ester  of  Xo.  4. 

(6)  Homo-pyrocatechine,  {C6H3(CH3)}(OH)2. 

(7)  Creosol,|c6H3(CH3)|Q^H  ,  methyl-ester  of  Xo.  6. 

Genuine  creosote  consists  of  (1),  (2),  (5),  and  (7).  In  addition, 
there  are  numberless  bodies  which  still  await  scientific  definition. 

If  the  distillation  of  wood  is  carried  out  at  a  very  high  tempera 
ture, — if,  for  instance,  the  wood  is  placed  in  a  relatively  large  retort 
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previously  brought  up  to  a  bright  red  heat  and  kept  at  such 
temperature,  or  if  the  vapours  produced  at  a  relatively  low  tempera 
ture  are  passed  through  intensely  heated  pipes  before  reaching  the 
condenser  (Pettenkofer's  method  for  producing  illuminating  gas 
from  wood),  —  the  gas  produced  contains  a  considerable  admixture 
of  luminiferous  hydrocarbons,  the  proportions  of  methyl-alcohol, 
acetone,  and  acetic  acid  get  less,  and  the  tar  proper  assumes  more 
of  the  character  of  coal-gas  tar  (see  below).  Similar  observations 
we  make  in  the  case  of  coal.  About  1862  Wigan  cannel  coal  used 
to  be  distilled  industrially  at  low  temperatures  to  produce  "light 
oils."  Schorlemmer  examined  these  and  found  them  to  consist 
chiefly  of  "paraffins"  (see  PARAFFIN)  from  C5H12  upwards.  A 
similar  result  is  obtained  with  ordinary  coal,  although  in  its  case 
the  "  benzols  "  are  more  largely  represented.  If  we  distil  any  kind 
of  coal  at  high  temperatures  —  i.e.  ,  in  the  way  customary  for  illumin 
ating-gas  making—  the  distillable  part  of  the  tar  proper  consists 
chiefly  of  benzene,  C6H6,  and  benzene-derivatives,  i.e.,  benzols, 
C6He  +  raCH2;  phenols,  C6H60,  and  homologues,  (C6H5.nCH2)OH  ; 
amido-bodies,  C6H5NH2  (aniline),  and  homologues  ;  condensed 
benzols,  such  as  naphthalene,  C10H8  =  2C6H6  -  C2H4  ;  anthracene, 
CuHi0  =  3C6H6  -  C4H8  ;  chrysene,  C18H12  -  4C6H6  -  C6H12,  &c.  The 
paraffins  then  become  an  altogether  subordinate  feature. 

A  great  and  meritorious  research  of  Berthelot's  has  thrown  con 
siderable  light  on  the  chemical  mechanism  of  dry  distillation.  As 
found  by  him,  even  the  most  complex  of  the  substances  named  are 
producible  by  the  interaction  upon  one  another  of  a  few  bodies  of 
very  simple  constitution,  or  even  one  or  other  of  these  by  the  mere 
action  of  a  high  temperature.  To  give  a  few  examples.  Marsh- 
gas,  CH4,  when  passed  through  red-hot  tubes,  yields  defines,  C2H4, 
C3H6,  C4H8,  &e.  ,  with  elimination  of  hydrogen,  H2.  The  same 
CH4,  if  subjected  to  a  spark-current  (i.e.,  local  application  of  intense 
heat),  yields  acetylene  and  hydrogen,  2CH4=C2H2  +  3H2,  and  the 
acetylene  produced  passes  partly  into  benzene,  C6Hg=3C2H2. 
Ethylene,  C2H4,  when  passed  through  a  porcelain  tube  kept  at  a 
moderate  red  heat,  yields  benzene,  C6H6,  styrolene  =  phenyl- 
ethylene,  C2H3.C6H5,  naphthalene,  C10H8,  and  perhaps  also  its 
hydride,  C10H10.  Acetylene,  qua  potential  benzene,  and  ethylene 
yield  styrolene  and  hydrogen,  C6H6  +  C2H4  =  C6H5.C2H3  +  H2;  and 
styrolene  plus  ethylene  yields  hydrogen  and  naphthalene,  C10Hg. 

Benzol  at  a  high  temperature  loses  hydrogen,  and,  so  to  say, 
doubles  up  into  di-phenyl,  C12H,0  ;  and  this  latter,  when  heated  with 
ethylene,  yields  anthracene,  C14H10,  and  hydrogen,  C12H10  +  C2H4= 
C14H]0  +  2H2.  Conversely,  hydrogen  may,  so  to  say,  turn  out  its 
equivalent  of  a  hydrocarbon  ;  thus,  for  instance,  chrysene,  C18H12  + 
2H2,  yields  di-phenyl,  C12H10,  +  benzene,  C6H6. 

Pyrogenic  reactions  generally  are  reversible  ;  thus,  any  of  the 
following  three  equations  is  correct,  whether  we  read  it  from  the 
left  to  the  right  or  from  the  right  to  the  left  :  — 

(1)  C2H4  (ethane),  at  a  red  heat  becomes  C2H4+H,. 

(2)  CijH10+C6H6=C19H12+2H2. 

(3)  Ci 


Hence  no  single  pyrogenic  reaction  goes  to  the  end  ;  if  it  does  not, 
so  to  say,  check  its  own  progress,  other  secondary  reactions  set  in 
and  do  so,  the  general  result  being  that  ultimately,  but  in  general 
slowly,  a  state  of  dynamic  equilibrium  is  attained  in  which  a  set 
of  synthetic  reactions  on  the  one  hand  and  a  set  of  analytic 
reactions  on  the  other  compensate  one  another. 

Industrial  Working  of  Coal  Tar.1  —  Coal  tar,  as  it  comes  from 
the  gas-works,  is  used  for  a  variety  of  purposes,  such  as  —  (1)  for 
fuel,  the  tar  being  made  into  a  spray  by  means  of  a  steam-injector 
and  the  spray  kindled  ;  (2)  for  the  preservation  of  building 
materials,  porous  stones,  and  bricks,  &c.  ;  (3)  for  making  roofing- 
felt  (in  1868,  five-sixths  of  the  9000  tons  of  tar  produced  at  the 
Berlin  gas-works  was  thus  utilized  ;  the  case,  however,  is  different 
now)  ;  (4)  for  making  a  low  quality  of  lamp-black.  At  present, 
however,  most  of  the  tar  produced,  in  centres  of  industry  at  least, 
is  worked  up  by  distillation.  The  tar  as  it  conies  from  the  gas 
works  is  allowed  to  rest  in  a  "pond"  until  the  tar-water  (solution 
chiefly  of  ammonia  and  certain  ammonia  salts)  has  gone  to  the  top. 
The  tar  proper  is  then  pumped  into  a  large  wrought-iron  still  (of 
upright-cylinder  form  preferably)  and  therein  subjected  to  distilla 
tion  over  a  naked  fire.  A  necessary  preliminary,  however,  is  the 
removal  of  the  unavoidable  remnant  of  water,  which  is  best  effected 
by  cautiously  heating  the  tar  in  the  still  so  as  to  render  it  more 
fluid  and  enable  the  water  to  rise  to  the  top  and  then  letting  the 
upper  stratum  run  out  by  an  overflow  tap  at  the  side.  The  dis 
tillation  is  then  started.  It  involves  the  formation  of  two  sets  of 
volatile  products,  namely  —  (1)  combustible  gases  (including  sulphur 
etted  hydrogen  and  bisulphide  of  carbon  vapour),  which  must  be 
led  away  to  avoid  nuisance  and  danger  of  fire,  and  (2)  a  very 
complex  liquid  or  semi-liquid  distillate.  This  latter  is  collected 
in  successive  fractions,  generally  in  this  manner:  —  (1)  as  "first 
runnings,"  what  comes  over  at  temperatures  below  105°  to  110°  C.  ; 
(2)  as  "light  oils,"  at  temperatures  between  110°  and  210°  C.  ;  (3) 
as  "carbolic  oil,"  at  temperatures  between  210°  to  240°  C.  ;  (4)  as 


1  For  wood  tar,  see  WOOD  SPIRIT  and  VINEGAK. 


"creosote  oil,"  at  temperatures  between  240°  to  270°  C. ;  (5)  as 
anthracene  oil,  at  temperatures  above  270°. 

In  the  earlier  part  of  the  "  first  runnings  "  and  light-oil  period 
the  condenser  must  be  kept  cold  ;  towards  the  end  it  must  be  kept 
warm  to  prevent  choking  by  solidified  naphthalene.  In  practice, 
the  operator  does  not  go  entirely  by  the  boiling  point,  but  to  a 
great  extent  by  the  specific  gravity  of  the  distillate,  which,  in 
general,  increases  as  the  boiling  point  rises.  As  soon  as  a  drop  of 
the  last  runnings  floats  in  water  (exhibits  the  specific  gravity  1), 
the  "light  oil"  is  supposed  to  be  over.  That  the  fractionation  is 
not  always  and  everywhere  effected  in  the  same  way  needs  hardly 
be  said.  If  the  manufacture  of  carbolic  acid  is  aimed  at,  it  is  best 
(according  to  Lunge)  to  select  the  fraction  170°  to  230°  C.  for  this 
purpose.  Naphthalene  boils  as  high  as  217°,  yet  a  deal  goes  into 
this  carbolic-acid  fraction.  As  soon  as  naphthalene  begins  to 
crystallize  out  largely  (on  cooling  down  a  sample  of  distillate),  the 
carbolic  acid  may  be  presumed  to  be  over.  What  follows  next  is 
put  aside  as  creosote  oil,  until,  after  the  disappearance  of  the 
naphthalene,  a  new  solid  product,  namely,  anthracene,  begins  to 
show  itself.  With  any  tar  that  contains  a  remunerative  proportion 
of  anthracene,  the  anthracene  oil  is  the  most  valuable  of  the  pro 
ducts,  as  the  raw  material  for  the  making  of  artificial  alizarins. 

Supposing  the  anthracene  to  have  been  extracted  as  completely 
as  practicable,  the  residue  in  the  still  consists  of  "hard  pitch, 
a  viscid  black  fluid  which  on  cooling  freezes  into  a  fragile  solid. 
In  former  times  more  commonly  than  now  ' '  soft  pitch "  used  to 
be  produced  by  leaving  more  or  less  of  the  anthracene  oil  and  even 
creosote  oil  in  the  still.  At  the  end  of  the  anthracene  stage  of  the 
distillation  it  is  as  well,  if  not  necessary,  to  help  the  very  high 
boiling  vapour  out  of  the  still  by  means  of  superheated  steam,  and 
to  keep  the  worm  at  100°  C.  to  prevent  choking.  At  a  German 
establishment  a  vacuum  is  used  with  great  advantage. 

We  come  now  to  explain  briefly  how  the  several  fractions  are 
worked  up. 

The  pitch  (which  we  assume  to  be  "  hard  pitch  ")  must  be  run 
off  hot  through  a  tap  at  the  bottom  of  the  still  and  led  into  a  low- 
roofed  and  well  closed -in  "house,"  because  it  would  take  fire  in 
the  open  air.  After  it  has  cooled  down  sufficiently  in  the  "  house," 
the  pitch  is  run  into  pitch-holes  in  front  of  the  house  and  allowed 
to  freeze  there.  The  depth  of  pitch  in  a  hole  is  about  12  inches. 
The  solid  pitch  is  hacked  out  with  pickaxes  and  sent  into  com 
merce.  A  superior  apparatus  for  the  recovery  of  the  pitch,  which 
precludes  all  danger  of  conflagration  and  many  inconveniences  of 
the  ordinary  system,  has  been  devised  for  the  Paris  gas-works  by 
Regnault.2  Lunge  found,  from  many  distillations,  that  tar  from 
the  midland  counties  yields  about  55  per  cent,  of  hard  pitch. 

Hard  pitch  is  used  chiefly  for  making  the  following.  (1) 
Asphalt. — The  pitch  is  fused  up — perhaps  in  the  still  which  pro 
duced  it — with  the  requisite  proportion  of  creosote  and  anthracene 

lonents.  Such  asphalt 
e  spaces  between  the 
and  generally  more  or 
less  of  natural  asphalt,  for  the  making  of  footpaths  and  floorings 
generally.  In  Germany  it  serves  for  the  making  of  pipes  for  con 
veying  acid  liquids  in  works  and  chemical  laboratories,  &c.  End 
less  hemp-paper  is  soaked  in  liquefied  asphalt  and  wound  spirally 
around  an  iron  core,  previously  smeared  over  with  soft  soap,  in 
about  100  layers.  The  whole  is  then  exposed  to  strong  pressure 
while  still  hot,  and  is  separated  from  the  core  after  being  allowed 
to  cool.  Such  pipes  stand  almost  any  kind  of  acid,  but  they  must 
not  be  used  for  hot  liquids.  (2)  Varnishes.  — The  pitch  is  dissolved 
in  suitable  tar  oils, — creosote  oil  for  a  lower  and  light  oil  for  a 
higher  quality.  (3)  Coke. — In  former  times  more  frequently  than 
now  pitch  was  made  into  coke  by  transferring  it  to  a  special  flat 
still  and  distilling  as  long  as  any  volatile  products  came  off. 
The  coke  which  remains  is  a  very  pure  and  consequently  valuable 
fuel.  (4)  Lamp  Black  (as  a  last  resource,  if  no  other  mode  of 
utilization  is  practicable). — The  pitch  is  subjected  to  partial  com 
bustion  on  hot  iron  plates  and  the  smoke  conveyed  into  chambers 
to  deposit  its  carbon.  The  yield  is  about  40  per  cent. 

Anthracene  Oil. — The  oil  is  allowed  to  stand  cold  for  a  week 
or  so  until  the  anthracene  has  crystallized  out  as  completely  as 
possible.  The  mother-liquor  is  then  eliminated,  the  bulk  by 
means  of  a  filter-press,  the  rest,  at  a  higher  than  the  ordinary 
temperature,  by  hydraulic  pressure.  The  crude  product  includes 
far  more  than  half  its  weight  of  impurities — phenanthrene,  paraffin, 
naphthalene,  &c.  To  remove  these  as  far  as  possible,  the  crude 
anthracene  is  ground  up  and  treated  with  petroleum  spirit  (boiling 
at  70°  to  100°  C.)  or  coal  tar  naphtha  (120  to  190°),  in  which  real 
anthracene  is  relatively  insoluble.  The  insoluble  part  is  separated 
by  filtering  arrangements  and  presses  (so  constructed  as  to  avoid 
danger  of  fire),  and  at  last  sublimed,  more  with  the  view  of  bring 
ing  it  into  a  customary  convenient  form  than  with  the  object  of 
effecting  further  purification.  Such  final  anthracene  may  contain 
50  to  65  per  cent,  of  pure  substance.  The  only  reliable  method  for 

2  It  is  described  in  Lunge's  Treatise  on  the  Dittillation  of  Coal  Tar,  London, 
1882.  to  which  this  article  is  largely  indebted. 
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determining  its  strength  is  to  convert  a  known  weight  into  anthra- 
quinone,  C14Hi002,  by  boiling  it  with  a  glacial  acetic  acid  solution 
of  chromic  acid,  separating  out  the  quinone  by  diluting  with  water, 
collecting  and  weighing  the  product.  Quo  part  of  quinoue  corre 
sponds  to  0'8558  of  anthracene. 

Creosote  Oil  is  either  used  as  it  is  for  pickling  timber,  softening 
of  pitch,  &c.,  or  else  redistilled  to  extract  from  it  what  there  is  of 
anthracene  oil  and  carbolic  acid  oil,  which  are  worked  up  with  the 
respective  principal  quantities. 

Carbolic  Oil. — Assuming  this  oil  to  have  been  collected  (as  it  should 
be  if  intended  for  the  making  of  carbolic  acid)  between  170°  and 
230°,  the  process  of  extraction  is,  briefly,  as  follows.  The  oil  is 
mixed  with  a  suitable  proportion  of  caustic-soda  ley  (ascertained 
by  an  assay)  in  an  iron  vessel  at  40°  to  50°  C.  Charles  Lowe  recom 
mends  ley  of  1'34  sp.  gr.,  diluted  with  water  to  five  times  its 
volume.  After  settling,  the  aqueous  layer  is  withdrawn  into  a 
lead-lined  vessel,  and  the  soda  supersaturated  by  sulphuric  acid. 
Crude  carbolic  acid  rises  to  the  top  as  an  oil,  and  is  withdrawn  to 
be  sold  as  such  or  purified.  See  CARBOLIC  ACID. 

Naphthalene  abounds  in  the  oil  left  after  extraction  of  the 
carbolic  acid  by  caustic  soda  and  in  the  more  volatile  fractions  of 
the  creosote  oil.  From  these  it  separates  out  (not  completely), 
on  standing,  in  crystals.  These  are  collected,  best  in  a  filter- press, 
and  then  subjected  to  hydraulic  pressure  to  force  out  the  rest  of 
the  mother-liquor.  The  crude  naphthalene  thus  obtained  contains 
an  impurity  which  causes  it  to  become  red  on  standing  iu  the  air. 
To  remove  it,  the  crude  product  is  mixed  with  5  to  10  per  cent,  of 
vitriol  of  at  least  1 7  sp.  gr.,  at  a  moderate  heat  (addition  of  a  little 
binoxide  of  manganese  is  an  improvement,  Lunge);  it  is  then 
washed,  first  with  water,  then  with  dilute  alkali,  and  lastly  again 
with  water,  to  be  ultimately  distilled  or  sublimed.  In  the  latter 
case  it  is  obtained  in  the  form  of  thin  colourless  plates  of  great 
beauty.  It  fuses  at  80°  C.  and  boils  at  217°  C.  Naphthalene  is 
used  largely  in  the  making  of  certain  tar  colours,  such  as  Manchester 
yellow,  C10H6(N02)2,  and  the  beautiful  scarlets  and  crimsons  made 
by  the  "farbwerke"  in  Hbchst,  Germany;  these 'latter  are  diazo- 
compounds  derived  from  0-naphthol,  C10H7(OH).  Coal  gas,  if 
impregnated  at  a  suitable  temperature  with  naphthalene  vapour 
immediately  before  issuing  from  the  burner,  gains  greatly  in  lumin 
osity.  This  is  the  principle  of  the  "  albo-carbon  "  gas  lamps. 

First  Runnings  and  Light  Oil. — These  may  be  said  to  include 
all  the  industrially  valuable  "benzols"  (taking  "benzol"  as  a 
generic  term  for  benzol  or  benzene  itself  and  its  higher  homologues, 
C6HS,  C7H8,  C8H10,  &c.).  As  the  distiller  in  most  cases  does  not 
aim  at  an  actual  separation  of  all  the  individual  benzols  from  one 
another,  but  at  the  production  of  certain  benzol  mixtures  demanded 
by  the  trade,  the  mode  of  working  may  assume  a  great  variety  of 
forms ;  yet  the  first  aim  in  all  cases  is  the  same,  being  the  elimina 
tion  of  all  the  Turn-benzol  from  the  given  oil  or  oils.  For  this 
purpose  the  light  oil  is,  as  a  rule,  subjected  to  a  preliminary  fraction- 
ation  over  a  naked  fire  to  split  it  up  into  fractions  fit  to  be  worked 
for  (crude)  benzol  (C?H6  and  C7H8),  for  carbolic  acid  (C6H60),  and 
to  be  incorporated  with  the  creosote  oil  respectively ;  the  carbolic 
acid  is  extracted,  and  the  creosote-oil  part  put  aside,  and  thus  one 
or  more  mixtures  of  "  benzols"  are  obtained. 

The  first  runnings  contain  the  bulk  of  the  benzene,  C6H6,  and  a 
little  of  its  higher  homologues,  associated,  however,  with  bisulphide 
of  carbon,  low-boiling  olefines,  CnH2n,  traces  of  carbolic  acid,  &c. 
To  remove  these  impurities  as  far  as  possible,  the  oil  is  thoroughly 
agitated  with  concentrated  oil  of  vitriol  (which  takes  up  the 
impurities  except  the  bisulphide  of  carbon),  and  the  "dirty"  acid 
allowed  to  settle  out.  The  acid  is  then  withdrawn  as  neatly  as 
possible,  and  the  residual  oil  washed,  first  with  water,  then  with 
dilute  caustic  soda,  and,  lastly,  again  with  pure  water.  The  washed 
oil  then  is  subjected  to  a  preliminary  fractionation  by  distillation 
over  a  naked  flame  in  the  "  crude  benzol  still." 

The'  several  mixed  benzols  obtained  are  subjected  finally  to  a 
further  fractionation  in  stills  worked  with  steam,  to  be  divided  into 
mixed  products  known  by  specific  names  in  commerce.  But  these 
we  cannot  possibly  consider  here.  We  will  rather  give  an  idea  of 
the  way  in  which  the  several  chemical  species  (benzene,  toluene, 
&c.)  are  being  isolated  in  a  state  of  approximate  purity  to  meet 
the  demands  of  the  tar-colour  industry.  To  do  so  even  for  one 
named  component  by  means  of  ordinary  stills  would  require  an 
endless  number  of  fractional  distillations.  The  work  is  very 
materially  shortened  if,  as  proposed  by  Mansfield  long  ago,  we 
combine  the  still  with  an  inverted  condenser  (still-head,  dephlegma- 
tor),  inserted  between  the  still  and  the  worm,  and  keep  that  inter 
mediate  condenser  at  a  suitable  constant  temperature,  so  that  all 
the  less  volatile  part  of  the  vapour  is  recondensed  and  sent  back 
to  the  still.  An  excellent  apparatus  of  this  kind  was  constructed 
and  worked  successfully  by  Coupier.  His  apparatus  consists  of 
three  parts,  viz.: — (1)  a  still  heated  by  means  of  a  coil  of  close 
steam  pipes ;  (2)  a  columnar  rectifier — "  colonnen-apparat "  as  the 
Germans  call  it, — which  communicates  with  the  still,  and  which 
is  divided  into  many  compartments  by  horizontal  septa  so  contrived 
that  the  vapour  in  passing  from  a  compartment  to  the  next  higher 


one  must  bubble  through  the  liquid  condensed  there  from  preceding 
vapour, — an  overflow  pipe,  trapped  below  by  condensate,  hindering 
accumulation  of  the  liquid  in  any  compartment  beyond  a  certain 
level;  (3)  a  constant  temperature  still-head,  consisting  of  a  succes 
sion  of  communicating  ring-shaped  tubes,  which  are  immersed  in  a 
bath  of  water  or  molten  paraffin  kept  at  a  prescribed  constant 
temperature.  Only  the  most  volatile  part  of  the  vapour  survives 
as  such  in  the  columnar  rectifier,  the  degree  of  its  volatility 
depending,  of  course,  other  things  being  equal,  on  the  rate  at  which 
we  distil.  This  most  volatile  part  suffers  partial  condensation  at 
the  prescribed  temperature  in  the  still-head  ;  the  condensed  parts 
are  sent  back  to  compartments  of  the  "column"  by  pipes  bent 
into  the  shape  of  a  U  at  the  point  where  they  join  the  "column," 
so  as  to  prevent  vapour  from  entering  them.  The  uucondensed 
vapour  goes  to  the  worm,  and  is  condensed  as  usual. 

To  prepare  benzene,  the  still-head  is  kept  at  60°  to  70°  C.  At  first 
a  mixture  of  low-boiling  bodies  and  benzene  goes  over,  which  is 
rejected,  but  soon  pure  benzol  follows  and  continues  until  almost 
all  this  component  has  distilled  over.  The  benzol  obtained  boils 
between  80°  and  82°  C.,  and  consequently  is  practically  pure.  In 
order  now  to  extract  the  toluene,  C7H8,  we  raise  the  temperature  of 
the  still-head  to  100°  C.  A  small  quantity  of  a  mixture  of  benzene 
and  toluene  follows,  which  is  rejected.  After  it  comes  a  continuous 
distillation  of  almost  pure  toluene,  boiling  at  110°  to  112°  C.  In  a 
similar  manner  (relatively)  pure  xylene,  C8H10,  boiling  point  137°  to 
140°,  and  tri-rnethyl-benzene,  C9H12,  boiling  point  148°  to  150°, 
can  be  extracted  successively ;  but  the  process  becomes  troublesome 
with  anything  above  toluene  on  account  of  the  high  temperatures 
involved  for  still  and  still-head.  Coupier's  apparatus  is  now  super 
seded  by  other  constructions,  but  they  all  work  on  the  same  prin 
ciple, — that  of  the  Cofley  still,  as  used  for  the  rectifying  of  spirit 
of  wine. 

Pure  benzene,  toluene,  and  xylene  are  used  largely  for  the  manu 
facture  of  tar-colours.  The  following  (and  other)  mixtures  are  pro 
duced  directly  from  the  light  oil  or  first  runnings : — 

(1)  90  per  cent,  benzol initial  boiling  point   82°  C. 

(2)  50  per  cent,  benzol "  ,  88 

f3)  " Toluol" ,  100 

(4)  Carburetting  naphtha ,  108 

(5)  Solvent  naphtha. ,  110 

(6)  Burning  naphtha ,  138 

No.  4  serves  for  enriching  coal-gas  and  adding  to  its  luminiferous 
power,  No.  5  for  varnishes,  No.  6  for  feeding  primitive  lamps 
used  in  the  open  air,  where  smoke  is  no  objection. 

The  following  percentage  table  for  the  tar  from  the  Berlin  gas 
works  (given  in  Chemische  Industrie  for  1879)  gives  an  idea  of  the 
quantitative  composition  of  this  most  complex  material : — 

Benzol  (including  toluol,  Ac.) 0'80 

Higher  benzols 0'60 

Crystallized  carbolic  acid 0-20 

Cresol  for  disinfecting  purposes 0'30 

Naphthalene 3-70 

5-60 

Creosote  oil 24-00 

Anthracene  (pure) 0'20 

Pitch 55-00 

Water  and  loss 15-20 

(J.  PA.— W.  D.) 

TAEAI,  a  British  district  in  the  Kumaun  division  of 
the  lieutenant-governorship  of  the  North- West  Provinces 
and  Oudh,  India,  lying  between  28°  51'  and  29°  30'  N. 
lat.  and  78°  46'  and  79°  47'  E.  long.  It  contains  an  area 
of  938  square  miles,  and  is  bounded  on  the  N.  by  the 
Khumaun  Bhabar,  on  the  E.  by  Nepal  and  Pilibhit  sub 
division  of  Bareilly  district,  on  the  S.  by  the  districts  of 
Bareilly  and  Moradabad  and  the  native  state  of  Rampur, 
and  on  the  W.  by  Bijnaur.  The  headquarters  of  the  dis 
trict  are  at  Naini  Tal.  Tarai  ("  moist  land  ")  consists  of 
a  long  narrow  strip  of  country  running  for  about  90  miles 
east  and  west  along  the  foot  of  the  Himalayas,  with  an 
average  breadth  of  about  12  miles.  At  its  northern  edge, 
where  the  waterless  forest  tract  of  the  Bhabar  ends,  a 
series  of  springs  burst  from  the  surface,  and  these,  in 
creasing  and  uniting  in  their  progress,  form  the  numerous 
streams  that  intersect  the  Tarai.  The  Deoha  is  the  great 
river  of  the  Tarai  proper,  and  is  navigable  at  Pilibhit. 
Elephants,  tigers,  bears,  leopards,  hyaenas,  and  other  wild 
animals  are  found  in  the  district.  The  climate  is  normally 
bad,  but  improvement  is  gradually  following  the  spread  of 
sanitary  measures. 

According  to  the  census  of  1881  the  population  was  206,993 
(113,315  males  and  93,678  females).  Hindus  numbered  131,966 
and  Mohammedans  74,982.  The  only  town  with  a  population 
exceeding  10,000  is  Kasipur,  with  14,667  inhabitants.  The  whole 
tendency  of  the  population  is  to  agricultural  and  not  to  urban  life. 
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The  total  area  under  crop  in  1884-85  was  254,288  acres,  of  which 
rice  occupied  92,186  acres,  wheat  54,627,  and  other  food  grains 
80,304  acres.  There  are  no  manufactures  worthy  of  note,  and 
the  chief  trade  is  the  export  of  grain.  The  gross  revenue  in 
1884-85  amounted  to  £42,048,  the  land  yielding  £35,507.  The 
Tarai  came  under  British  rule  at  the  time  (1802)  when  Rohilkhand 
was  ceded  to  the  East  India  Company.  The  Government  is  said  to 
have  looked  with  indifference  on  this  uninviting  tract,  but  since 
1831,  when  the  revenue  settlements  were  revised,  this  reproach 
has  been  less  deserved.  With  an  improved  system  of  embankments 
and  irrigation  in  1851,  the  formation  of  the  Tarai  into  a  separate 
district  in  1861,  and  its  complete  subjection  to  Kumaun  in  1870, 
the  moral  and  material  history  of  this  tract  has  greatly  improved. 
TARANTO.  See  TAEENTTJM. 

TARANTULA.  The  tarantula  (Lycosa  tarantitla)  be 
longs  to  the  mining  section  of  the  family  Lycosidse  or 
Wolf  Spiders.  Its  cephalothorax  is  dorsally  of  a  brownish 
grey  colour,  whilst  the  abdomen  is  more  distinctly  brown, 
and  marked  with  either  two  or  three  pairs  of  triangular 
black  spots  above  the  apex  of  the  triangles  pointing  back 
wards.  One  of  the  most  striking  specific  characteristics  of 
this  spider  is  a  large  circular  black  spot  which  covers  the 
anterior  ventral  half  of  the  abdomen,  the  remainder  of  this 
surface  presenting  an  ochreous  hue.  The  largest  species 
does  not  exceed  f  inch  in  length.  The  eight  eyes  are 
arranged  in  three  transverse  rows,  the  anterior  containing 
four  small  eyes,  while  behind  this  two  pairs  of  larger  eyes 
are  arranged  in  two  rows,  the  eyes  of  the  hindermost  row 
having  between  them  a  wider  interval  than  the  first  pair. 
The  tarantula  is  widely  distributed  in  southern  Europe, 
round  the  shores  of  the  Mediterranean.  It  occurs  through 
out  Spain  and  is  found  in  southern  France,  and  extends 
into  Asia.  In  Italy  it  is  said  to  be  especially  common  in 
Apulia,  round  the  town  of  Taranto,  from  which  place  the 
name  of  this  spider  is  usually  derived.  A  species  has  also 
been  described  from  northern  Africa.  It  is  usually  to  be 
found  in  dry  pieces  of  waste  land  exposed  to  the  sun.  It 
lives  in  an  .underground  passage,  which  it  digs  for  itself 
and  lines  with  its  web.  These  passages  are  round  in 
section,  and  sometimes  an  inch  in  diameter,  and  may 
extend  to  a  depth  of  a  foot  or  more  below  the  surface. 
The  tube  first  descends  vertically  for  some  inches,  then 
bends  at  an  obtuse  angle,  becoming  vertical  again  near  its 
closed  end.  The  tarantula  takes  up  its  position  at  the 
first  bend,  where  it  can  command  the  entrance,  on  the  look 
out  for  prey.  In  some  cases  the  tube  is  prolonged  above 
the  surface  of  the  earth  by  the  formation  of  a  small  funnel, 
built  up  of  fragments  of  wood  and  earth,  and  lined  like 
the  walls  of  the  tunnel  by  the  web.  The  females  show 
considerable  maternal  care  for  their  offspring,  and  some 
times  sit  upon  their  egg  sacs ;  and  the  species,  although 
somewhat  fierce  and  combative  amongst  themselves,  are 
capable  of  being  tamed. 

TARANTISM.  The  tarantula  has  given  its  name  to  one  of  those 
dancing  manias  which  overspread  Europe  during  the  Middle  Ages. 
The  bite  of  the  spider  threw  the  sufferer  into  a  depressed  state  of 
melancholy,  accompanied  by  various  nervous  disorders.  The  con 
dition  was  accompanied  by  an  increased  sensibility  to  the  power 
of  music.  The  excitement  of  the  nervous  system  amounted  in 
some  cases  almost  to  insanity.  The  symptoms  of  the  patient  seem 
to  have  varied  a  good  deal  with  the  character  of  the  individual 
attacked:  the  most  common  were  a  lividity  of  the  body,  icy  cold 
ness,  great  depression,  nausea,  sexual  excitement,  and  loss  of  sight 
and  hearing.  The  only  means  of  arousing  the  sufferer  from  the 
lethargy  into  which  he  sank  was  music.  Under  the  influence  of 
this  he  awoke  as  it  were,  and  commenced  moving  rhythmically, 
then  began  to  dance,  and  continued  increasing  the  rapidity  of  the 
motion  until  he  fell  exhausted  to  the  ground.  By  this  means  it 
was  considered  that  the  poison  of  the  tarantula  was  distributed 
through  the  system  and  worked  out  through  the  skin.  If  the 
music  ceased  whilst  the  patient  was  dancing,  he  at  once  sank  back 
into  the  state  of  lethargy  from  which  he  had  been  aroused,  but 
when  thoroughly  exhausted  he  generally  awoke  relieved  and  cured 
at  least  for  a  time.  This  dancing  mania  became  contagious :  one 
person  caught  it  from  another  quite  independently  of  the  bite 
of  the  tarantula,  and  in  this  way  whole  districts  became  affected. 
One  of  the  most  ceculiar  characteristics  was  the  attraction  that 


bright  pieces  of  metal,  or  brilliant  pieces  of  colour,  exercised 
over  the  imagination  of  the  dancers.  This  was  particularly  marked 
in  the  later  history  of  the  disease.  Each  sufferer  apparently  admired 
one  particular  hue,  the  sight  of  which  seemed  to  cause  him  the 
greatest  rapture.  Red  was  a  very  general  favourite,  though  this 
colour  threw  St  Vitus's  dancers  into  a  frenzy  of  rage ;  green, 
yellow,  and  other  colours  also  had  numerous  admirers.  Other 
colours,  on  the  contrary,  they  detested,  and  attempted  to  destroy 
articles  of  the  obnoxious  shade. 

In  marked  contrast  to  the  effect  produced  by  hydrophobia, 
tarantism  appeared  to  evoke  in  its  victims  an  intense  longing  for 
the  sea,  into  which  at  times  they  would  precipitate  themselves; 
at  all  times  they  seemed  to  prefer  the  vicinity  of  water,  sometimes 
carrying  globes  of  this  fluid  whilst  dancing. 

In  its  origin  tarantism  appears  to  have  been  contemporaneous 
with  the  St  Vitus's  dance  of  Germany.  It  first  appeared  towards 
the  end  of  the  14th  century  in  Apulia  ;  thence  it  spread  gradually 
throughout  Italy,  and  reached  its  height  during  the  17th  century, 
by  which  time  the  dancing  manias  of  the  North  had  already  died 
out.  It  affected  not  only  inhabitants  of  the  country  but  foreigners 
visiting  it;  age  appears  to  have  had  no  saving  influence:  children 
and  old  people  alike  commenced  dancing  at  the  sound  of  the 
tarantella,  but  as  a  rule  women  were  more  susceptible  than  men. 
From  the  17th  century  onwards  it  has  gradually  declined,  and  is 
now  practically  unknown,  the  only  relic  of  it  being  the  graceful 
dance  of  southern  Italy  called  the  tarantella.  The  bite  of  the 
tarantula  is  painful  but  not  dangerous,  and  the  real  cause  of  the 
phenomena  described  above  must  be  sought  in  the  temporary 
epidemic  prevalence  of  an  hysterical  condition. 
The  Lycosa  tarantula  is  figured  in  Ann.  Sc.  Nat.,  2d  ser.,  iii.  Zoologie,  1835. 

TARARE,  on  the  Turdine,  a  manufacturing  town  of 
France,  and  the  second  most  populous  in  the  department 
of  Rhone,  is  25  miles  north-west  of  Lyons.  Within  a 
circle  drawn  25  or  30  miles  from  the  town  more  than 
60,000  workmen  are  employed,  and  the  value  of  the 
textile  fabrics  produced  exceeds  £600,000  per  annum. 
Tarlatans  are  made  in  Tarare  on  more  than  3000  Jacquard 
looms.  The  manufacture  of  Swiss  cotton  yarns  and  crochet 
embroideries  was  introduced  at  the  end  of  last  century ; 
in  the  beginning  of  the  19th  figured  stuffs,  openworks, 
and  zephyrs  were  first  produced.  The  manufacture  of 
silk  plush  for  hats  and  machine-made  velvets,  which  was 
set  up  a  few  years  ago,  now  employs  2900  workmen  and 
500  girls,  the  latter  being  engaged  in  silk  throwing  and 
winding.  There  are,  besides,  four  or  five  dyeing  and 
printing  establishments,  and  silk  looms  working  for  the 
Lyons  trade.  An  important  commerce  is  carried  on  in 
corn,  cattle,  linen,  hemp,  thread,  and  leather.  In  1886 
the  population  was  11,848  (commune  12,980). 

Till  1756,  when  Simonnet  introduced  the  manufacture  of  muslins 
from  Switzerland,  Tarare  lay  unknown  among  the  mountains.  On 
the  old  castle  to  which  the  town  owes  its  origin  may  be  seen  the 
arms  of  the  family  of  Albon. 

TARASCON,  a  town  of  France,  in  the  department  of 
Bouches-du-Rhone,  is  situated  on  the  left  bank  of  the 
Rhone,  opposite  Beaucaire,  with  which  it  is  connected  by 
a  suspension  and  a  railway  bridge.  It  is  on  the  Lyons 
and  Marseilles  Railway,  156  miles  south  of  the  former 
town.  The  church  of  St  Martha,  built  in  1187-97  on 
the  ruins  of  a  Roman  temple,  rebuilt  in  1379-1449,  has 
a  Gothic  spire,  and  many  interesting  pictures  in  the 
interior,  which  is  of  fairly  pure  Pointed  architecture.  Of 
the  original  building  there  remain  a  porch,  and  a  side 
portal  with  capitols  like  those  of  St  Trophimus  at  Aries. 
The  former  leads  to  the  crypt,  where  are  the  tombs  of 
St  Martha  and  Louis  II.,  king  of  Provence.  The  castle, 
picturesquely  situated  on  a  rock,  was  begun  by  Count 
Louis  II.  in  the  14th  century  and  finished  by  King  Ren6 
of  Anjou  in  the  15th.  It  contains  a  turret  stair  and  a 
chapel  entrance,  which  are  charming  examples  of  15th- 
century  architecture,  and  fine  wooden  ceilings.  It  is  now 
used  as  a  prison.  The  civil  court  of  the  arrondissement  of 
Aries  is  situated  at  Tarascon,  which  also  possesses  a  com 
mercial  court,  a  hotel  de  ville,  and  fine  cavalry  barracks. 
Hats,  and  the  so-called  Aries  sausages,  are  made  here. 
The  population  in  1886  was  6647  (commune  9314). 
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The  town  wakes  up  for  the  fair  of  Beaucaire  and  the  fete  of  La 
Tarasque,  the  latter  in  celebration  of  St  Martha's  deliverance  of 
the  town  from  a  legendary  monster  of  that  name,  King  Rene 
presided  in  1469,  and  grand  exhibitions  of  costume  and  strange 
ceremonies  take  place  during  the  two  days  of  the  festival.  Tarascon 
was  originally  a  settlement  of  the  Massaliots,  built  on  an  island  of 
the  Rhone.  The  mediaeval  castle,  where  Pope  Urban  II.  lived  in 
1096,  was  built  on  the  ruins  of  a  Roman  castrum.  The  inhabitants 
of  Tarascon  preserved  the  municipal  institutions  granted  them  by 
the  Romans,  and  of  the  absolute  power  claimed  by  the  counts  of 
Provence  they  only  recognized  the  rights  of  sovereignty.  Tarascon 
played  a  bloody  part  in  the  White  Terror  of  1815. 

TARAXACUM  is  the  name  usually  applied  in  medical 
practice  to  the  common  dandelion  (Taraxacum  officinale, 
Wiggers).  The  DAKDELION  (q.v.)  is  a  plant  of  the  northern 
hemisphere,  extending  to  the  Arctic  regions,  and  is  culti 
vated  in  India.  The  preparations  chiefly  employed  are  the 
fluid  extract,  the  preserved  juice  of  the  root,  or  succus,  and 
the  solid  extract.  The  dried  and  roasted  root,  mixed  with 
ground  coffee,  is  often  sold  under  the  name  of  dandelion 
coffee  for  use  as  a  beverage.  The  root  is  most  bitter  from 
March  to  July,  but  the  milky  juice  it  contains  is  less 
abundant  in  the  summer  than  in  the  autumn.  For  this 
reason,  the  extract  and  succus  are  usually  prepared  during 
the  months  of  September  and  October.  After  a  frost  a 
change  takes  place  in  the  root,  which  loses  its  bitterness  to 
a  large  extent.  In  the  dried  state  the  root  will  not  keep 
well,  being  quickly  attacked  by  insects.  Externally  it  is 
brown  and  wrinkled,  internally  white,  with  a  yellow  centre 
and  concentric  paler  rings.  It  is  2  inches  to  a  foot  long, 
and  about  £  to  £  inch  in  diameter.  The  juice  when  first 
exuded  is  bitter  and  neutral,  but  on  exposure  to  the  air 
soon  acquires  an  acid  reaction  and  a  brown  tint,  coagulat 
ing  and  depositing  a  complex  substance,  to  which  the 
name  of  "  leontodonium  "  has  been  given.  From  this 
deposit  a  bitter  principle,  "  taraxacin,"  and  an  acrid 
crystalline  substance,  "  taraxacerin,"  soluble  in  alcohol, 
have  been  obtained,  but  to  which  of  these  the  medicinal 
properties  are  due  is  not  known.  In  autumn  the  root  con 
tains  about  24  per  cent,  of  inulin,  but  in  summer  barely 
2  per  cent.  When  the  juice  has  fermented,  mannite  is 
found  in  it.  Taraxacum  is  chiefly  employed  as  a  stimulant 
tonic  in  hepatic  disorders.  In  some  cases  it  acts  as  a 
cholagogue  and  mild  aperient,  and  in  others  as  a  diuretic. 

The  roots  of  other  Composite  plants  are  sometimes  gathered 
by  careless  collectors  for  dandelion,  especially  that  of  Leontodon 
hispidus  (L. ).  The  root  of  this  plant  is  tough  when  fresh,  and 
rarely  exudes  any  milky  juice.  The  flowers,  moreover,  have 
feathery  pappus,  while  in.  the  dandelion  it  is  simple. 

TARBES,  a  town  of  France,  chef-lieu  of  the  depart 
ment  of  Hautes-Pyrenees,  is  situated  in  one  of  the  most 
beautiful  plains  of  France,  on  the  left  bank  of  the  Adour, 
streams  from  which  are  conducted  through  all  parts  of  the 
town.  The  lines  of  railway  from  Paris  to  Pierrefitte  and 
from  Toulouse  to  Bayonne  cross  here.  Among  the  many 
gardens  and  open  spaces  for  which  Tarbes  is  distinguished 
is  the  Massey  garden  (35  acres),  given  to  his  native  town 
by  a  Versailles  official  of  that  name,  in  which  his  statue 
faces  the  town  museum,  founded  by  the  collector  Achille 
Jubinal.  The  varied  collections  include  Roman  remains, 
and  specimens  of  the  fauna  and  flora  of  the  Pyrenees. 
The  architecture  of  the  cathedral  is  heavy  and  unpleasing, 
but  the  cupola  of  the  transept  (14th  century),  the  modern 
glass  in  the  12th-century  apse,  and  a  rose  window  of  the 
13th  century,  in  the  north  transept,  are  worthy  of  notice. 
The  Carmelite  church  has  an  interesting  steeple,  and  there 
are  the  ruins  of  a  chapel  and  cloister,  and  Roman  remains 
in  the  garden  of  the  former  episcopal  palace,  now  occupied 
by  the  prefecture.  The  municipal  buildings,  with  the 
public  library  (22,000  volumes),  the  lyceum,  the  court  of 
justice,  and  the  barracks  (which  are  large  and  fine)  may 
also  be  mentioned  among  the  public  buildings.  The 
garrison  and  artillery  establishments,  the  latter  associated 


with  an  arsenal  and  large  workshops,  have  considerable  im 
portance.  Other  industrial  establishments  are  a  foundry 
machine  manufactory,  felt  and  woollen  factories,  and  wool 
and  flax  spinning  mills.  Paper,  lace,  knitted  goods,  car 
riages,  and  leather  are  also  made  here,  and  marble  from 
the  Pyrenees  is  prepared  for  the  market.  There  are 
important  fairs  and  markets,  particularly  for  horses,  as 
Tarbes  is  a  well-known  centre  for  a  special  breed  of  light 
horses,  its  stud  being  the  most  important  in  the  south  of 
France.  The  population  of  the  town  was  24,882  in  1886. 
Tarbes,  a  mere  vicus  in  the  time  of  Gregory  of  Tours,  rose  into 
importance  after  the  destruction  of  the  ancient  Aquitanian  town  of 
Turba.  The  seat  of  the  bishopric  was  transferred  to  it  about  the 
9th  century,  when  a  castle  was  also  built.  Raymond  I. ,  towards 
the  middle  of  the  10th  century,  rebuilt  the  town,  fortified  it,  and 
made  it  the  capital  of  the  county  of  Bigorre.  The  English  held 
the  town  from  1360  to  1406.  In  1569  Tarbes  was  burnt  by  Mont 
gomery,  and  the  inhabitants  were  driven  out.  This  happened  a 
second  time,  but  in  August  1570  the  peace  of  St  Germain  allowed 
the  inhabitants  to  return  to  the  grass-grown  streets.  Subsequently 
Tarbes  was  four  times  taken  and  re-taken,  and  a  number  of  the 
inhabitants  of  Bigorre  were  forced  to  take  refuge  in  Spain,  but  in 
1594  the  members  of  the  League  were  finally  expelled.  The  Eng 
lish,  under  Wellington,  gained  a  victory  over  the  French  near 
Tarbes  in  1814.  Theophile  Gautier  was  born  here  in  1811. 

TARENTUM,  or  TAKAS,  now  Taranto,  a  famous  Greek 
city  of  southern  Italy,  situated  on  the  north  coast  of  the 
bay  of  the  same  name,  at  the  entrance  of  the  only  secure 
port  on  the  gulf.  This  port,  now  called  the  Mare  Piccolo, 
is  a  bay  16  miles  in  circuit,  landlocked  by  a  low  rocky 
peninsula.  The  entrance  is  so  narrow  that  it  is  crossed  by 
a  bridge  of  seven  arches ;  it  was  already  bridged  in  Strabo's 
time.  The  modern  town,  in  the  province  of  Lecce,  which 
is  the  see  of  an  archbishop  and  had  in  1881  a  population 
of  26,611,  stands  on  the  peninsula,  which  is  now  rather  an 
island,  the  isthmus  connecting  it  with  the  mainland  having 
been  cut  through  for  defence  by  Ferdinand  I.  The  ancient 
citadel  occupied  the  same  site,  but  the  city  in  its  best  days 
was  much  larger,  traces  of  the  walls  being  visible  about  2 
miles  from  the  gates  of  the  modern  town.  The  remains 
of  antiquity  are  inconsiderable. 

Tarentum  was  a  Spartan  colony  founded  about  the  close  of  the 
8th  century  B.C.  (Jerome  gives  the  date  708)  to  relieve  the  parent 
state  of  a  part  of  its  population  which  did  not  possess,  but  claimed 
to  enjoy,  full  civic  rights.  Legend  represents  these  Parthenias  (so 
they  are  called)  as  Spartans  with  a  stain  on  their  birth,  but  the 
accounts  are  neither  clear  nor  consistent,  and  the  facts  that  under 
lie  them  have  not  been  cleared  up.  The  Greeks  were  not  the  first 
settlers  on  the  peninsula :  recent  excavations  have  brought  to  light 
signs  of  a  pre-Hellenic  trading-place,  and  the  name  of  Taras  may  be 
older  than  the  colony.  To  the  Greeks  Taras  was  a  mythical  hero, 
son  of  Neptune,  and  he  is  sometimes  confounded  with  the  cecist  of 
the  colony,  Phalanthus.  Situated  in  a  fertile  district,  especially 
famous  for  olives  and  sheep,  with  an  admirable  harbour,  great 
fisheries,  and  prosperous  manufactures  of  wool,  purple,  and  pottery, 
Tarentum  grew  in  power  and  wealth  and  extended  its  domain 
inland.  Even  a  great  defeat  by  the  natives  in  473  B.C.,  when  more 
Greeks  fell  than  in  any  battle  known  to  Herodotus,  did  not  break 
its  prosperity,  though  it  led  to  a  change  of  government  from  aris 
tocracy  to  democracy.  A  feud  with  the  Thurians  for  the  district 
of  the  Siris  was  settled  in  432  by  the  joint  foundation  of  Heraclea, 
which,  however,  was  regarded  as  a  Tarentine  colony.  In  the 
4th  century  Tarentum  was  the  first  city  of  Great  Greece,  and  its 
wealth  and  artistic  culture  at  this  time  are  amply  attested  by  its 
rich  and  splendid  coins ;  the  gold  pieces  in  particular  (mainly  later 
than  360)  are  perhaps  the  most  beautiful  ever  struck  by  Greeks 
(see  NUMISMATICS,  vol.  xvii.  p.  637).  In  the  second  half  of  the 
century  Tarentum  was  in  constant  war  with  the  Lucanians,  and 
did  not  hold  its  ground  without  the  aid  of  Spartan  and  Epirote 
condottieri.  Then  followed  war  with  Rome  (281),  the  expedition 
of  Pyrrhus,  and  at  length,  in  272,  the  surrender  of  the  city  by  its 
Epirote  garrison  (see  the  details  in  vol.  xx.  p.  743  sq.).  Tarentum 
retained  nominal  liberty  as  an  ally  of  Rome.  In  the  Second  Punic 
War  it  suffered  severely,  when  it  was  taken  by  Hannibal  (212),  all 
but  the  citadel,  and  retaken  and  plundered  by  Fabius  (209).  After 
this  it  fell  into  great  decay,  but  revived  again  after  receiving  a 
colony  in  123  B.C.  It  remained  a  considerable  seaport,  and  its 
purple,  second  only  to  that  of  Tyre,  was  still  valued,  but  in  Strabo's 
time  it  had  shrunk  nearly  to  the  limits  of  the  present  town.  After 
the  fall  of  the  Western  empire  it  was  held  from  time  to  time  by 
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Goths,  Lombards,  and  Saracens,  but  was  not  finally  wrested  from 
Byzantium  till  Robert  Guiscard  took  it  in  1063. 
For  special  literature  about  Tarentum,  see  Bnsolt,  Griech.  Gesch.,\.  206  sq. 

TARES,  or  VETCHES.     See  AGRICULTURE,  vol.  i.  p.  376. 

TARGQM  (D-l^nn)  in  its  concrete  sense  signifies  the 
paraphrastic  translation  of  the  Hebrew  Scriptures,  or  parts 
thereof,  into  the  Aramaic  tongue.  It  has,  however,  three 
other  meanings: — (1)  a  translation  from  any  language  into 
another;1  (2)  an  interpretation  in  any  language;2  and  (3) 
the  Aramaic  portions  of  certain  books  of  the  Bible  (notably 
Daniel  and  Ezra).3 

The  word  is  not  itself  found  in  the  Bible ;  but  the 
participle  mefhurgam  (D|irip)  occurs  in  Ezr.  iv.  7.  The 
noun  Targum,  a  form  similar  to  TALMUD  (q.v.),  occurs  for 
the  first  time  in  the  Mishnah,  both  canonical 4  and  non- 
canonical,5 — the  latter  being  apparently  the  older  source. 

Origin. — Although  none  of  the  Targums  now  in  our 
hands  are  as  old  as  the  SEPTUAGINT  (q.v.),  the  public  use 
of  Targums  on  Sabbaths,  festivals,  &c.,  is  very  ancient, 
and  indeed  their  language  was  for  several  hundreds  of 
years  the  sole  one  understood  by  the  majority  of  the  Jews 
in  Palestine  and  Babylonia.  How  the  Hebrew  people  of 
Judaea  came  so  entirely  to  unlearn  their  own  Hebrew 
tongue  as  to  stand  in  need  of  an  Aramaic  translation  of 
their  Scriptures  need  not  be  dwelt  on  here  (see  vol.  xi. 
p.  597  and  vol.  xxi.  p.  648).  But  an  important  contrast 
between  the  Aramaic  and  Greek  versions  deserves  particular 
notice.  The  use  of  the  Septuagint  by  the  Greek-speaking 
Jews  of  Alexandria,  Asia  Minor,  and  elsewhere  caused 
those  who  adopted  it  to  forget  entirely  their  own  Hebrew 
tongue.  The  Aramaic  version  (Targum),  however,  spring 
ing  from  a  religious  necessity,  was  the  cause  of  revival  of 
the  knowledge  of  Hebrew,  which  had  been  nigh  forgotten. 
It  is  therefore  easy  to  understand  why  the  Jews  in  general 
have  shown  comparatively  little  attachment  to  the  Septua 
gint,  whilst  they  ever  ardently  revered  the  Aramaic  version, 
even  after  the  institution  of  publicly  reciting  it  had  ceased.6 
To  this  day  pious  Jews  privately  prepare  themselves  every 
Friday  for  the  lessons  of  the  coming  Sabbath  by  reading 
the  weekly  portion  twice  in  the  sacred  text  and  once  in 
the  Targum  (DIJnn  IHSI  KIpD  D>JB>). 

Former  Use  of  the  Targum  in  Public. — The  following 
rules  had  to  be  observed  in  the  reading  of  the  Scriptures 
at  the  synagogal  service : — 

I.  As  regards  the  Law  (Pentateuch).  (1)  The  private  person 
called  to  the  Law  (which  cliiefly  contains  halakhic  '  matter)  read 
one  verse  of  it,  which  the  official  methurgeman  or  turgeman  (trans 
lator)  immediately  paraphrased  ;  (2)  whilst  the  reader  of  the  Law 
was  not  allowed  to  take  his  eye  off  the  written  scroll,  the  methurge 
man  was  forbidden,  not  merely  to  read  out  of  a  written  Targum, 
but  even  to  look  into  the  sacred  text ; 8  (3)  each  of  these  had  to 
wait  till  the  other  had  quite  finished  the  reading  and  translation 
respectively  ;  (4)  one  was  not  allowed  to  raise  his  voice  in  a  louder 
key  than  the  other;  (5)  a  certain  number  of  passages,  although 
allowed  to  be  read,  were  not  allowed  to  be  translated ;  these  were — 


1  Hence  *TJ3K>X  DU1H  (German  translation),  &c. 

a  When  the  word  is  used  in  either  of  these  two  senses  the  language 
into  which  the  translation  is  made,  or  in  which  an  interpretation  is 
given,  must  be  specified,  or  otherwise  indicated,,  e.g.,  OV  Dl^HD 
(Greek  translation),  D^ETl  Dinn  (Septuagint),  D^pj?  DJtn  (Aquila 
translated),  except  when  it  is  Aramaic,  in  which  case  the  language 
may  be  named  (as  in  Ezra  iv.  7)  or  not  (Tosephto,  Shabtialh,  xiii. 
[xiv.]2). 

3  Compare  Mishnah,  Yadayim,  iv.  5.  4  See  last  note. 

8  Siphere  (see  vol.  xvi.  p.  507)  on  Deuteronomy  (Pericope 
Shopketim),  Pisko  161. 

6  "Let  not  the  Aramaic  be  lightly  esteemed  by  thee,"  says  the 
Jerusalem  Talmud,  "seeing  that  the  Holy  One  (blessed  be  He  !)  has 
given  honour  to  it  in  the  Pentateuch  (Gen.  xxxi.  47),  in  the  Prophets 
(Jer.  x.  11),   and  in  the  Hagiographa  (Dan.   ii.  4),"  (Sotah,  vii.  2). 
Instead  of  "Arammi"  (Aramaic)  the   Midrash   Rdbbah  on  Genesis 
reads  "  Parsi "  (Persian) ;  the  reading  here  is  "  Sursi ''  (Syriac). 

7  See  MISHNAH,  vol.  xvi.  p.  503. 

8  This   was  done  to  prevent  its  being  thought  that  the   Targum 
(the  exponent  of  the  oral  Law)  was  to  be  found  in  writing  in  the 
Pentateuch  (the  exponent  of  the  written  Law). 


(a)  such  as  might  reflect  unfavourably  on  a  father  of  a  tribe,  or  on 
an  eminent  teacher  (T.  B.,  Mcgill.,  256,  Tosaph.,  catchword  !"IB>yO) ; 

(b)  such  as  might  encourage  the  ignorant  to  think  that  there  was 
some  truth  in  idolatry  ;    (c)  such  as  might  offend  decency  (Mishnah, 
Megillah,    iv.    10;    Tosephto,    ibid,    35,    37;   T.    Yer.,    ibid.,    iv. 
10 ;  and  T.  B.,  ibid,,  leaf  256) ;  (d)  such  as  were  fixed  by  the  Lord 
Himself  to  be  read  in  Hebrew  only  (as  the  sacerdotal  benediction, 
Num.  vi.  24-26)  ;9  (6)  the  translator  was  neither  allowed  to  give 
a  literal  translation  nor  to  add  anything  tliat  had  no  foundation 
in  the  Divine  word  ;  he  had  to  give  the  spirit  of  the  letter.10 

II.  As  regards  the  Prophets.     (1)  The  person  called  to  read  the 
Prophets  (which  chiefly  contain  agadic  matter  n)  might  read  three 
verses,  of  which  the  translator,  who  might  be  the  reader  himself,12 
sought  to  render  the  meaning  to  the  best  of  his  ability  ;  (2)  the 
translator  was  allowed  both  to  read  out  of  a  Targum  volume  and 
to  look  also  into  the  book  containing  the  prophetic  text ;  (3)  if 
reader  and  translator  were  two  different  persons  they  observed  the 
third  rule  given  above  for  the  case  of  reading  the  Law  ;  (4)  here 
also  certain  passages  were  not  allowed  to  be  translated  : — (a)  such 
as  reflected  on  great  men  of  the  Israelite  nation;  (b)  such  as  offend 
decency  ;  (5)  any  one  sufficiently  intelligent  might  read,  and  of 
course  paraphrase,  the  portion  from  the  Prophets. 

III.  As  regards  the  Hagiographa.     The  widest  range  of  liberty 
must  have  been  granted  both  to  reciters  and  translators,  as  very 
scanty  mention  of  any  particular  provision  concerning  it  is  to  be 
found  in  the  Talmuds.     The  Psalms  and  the  book  of  Esther  are 
classed  together  in  so  far  as  they  may  be  read  and  paraphrased  even 
by  ten  persons  (T.  B.,  Meg.,  216).     For  Job  and  Lamentations, 
see  below. 

Duration  of  this  Practice. — The  practice  of  publicly 
reciting  the  Targum  continued  somewhat  later  than  the 
last  of  the  geonim.  Within  the  last  400  years  of  that 
period,  however,  the  power  of  this  ancient  institution 
began  to  fluctuate,  gradually  declined,  and  finally  almost 
— but  not  entirely 13 — died  out.  The  causes  of  this  were 
twofold.  One  was,  that  after  the  Mohammedan  conquests 
Arabic  supplanted  Aramaic  as  the  vernacular,  and  the 
Targums  thus  became  unintelligible  to  the  mass  (see 
Seder  Rab  'Amram,  i.,  Warsaw,  1863,  leaf  29a),  even  as 
was  already  the  case  in  the  Western  world.  A  second 
and  more  important  cause,  however,  was  the  spread  of 
Karaism,  whose  criticism  of  the  Rabbinic  contents  of  the 
Targums  provoked  the  Rabbanites  to  pay  more  attention 
to  the  etymology  and  grammar  of  the  Hebrew  text  of  the 

9  The  Babylonian  Talmud  (Megillah,   256)  says  that  the  priestly 
benediction  was  not  to  be  recited  in  Aramaic  on  account  of  the  phrase 
"the  LORD  shall  lift  up  His  countenance  upon  thee,"  which  would 
appear  as  if  the  Lord  had  been  a  respecter  of  persons.     In  Talmudic 
times  they  had  apparently,  in  Babylonia,  lost  the  real  reason  of  the 
Mishnic  prohibition,  which  is  that  this  benediction  is  doubly,  yea, 
trebly  Divine,  being  framed  in  its  every  word  by  God  Himself,  and 
can  thus  only  be  recited  in  those  very  words  (H3,  thus;  Num.  vi. 
23).     See  Mishnah,  Sotah,  vii.  2  ;  T.  Yerushalmi,  ibid.,  and  Megillah, 
iv.  11,  and,  finally,  Bemidbar  Rabbah,  cap.  xi.  in  media. 

10  See  Tosephto,  Megillah,  iv.  in  fine. 

11  See  MIDRASH,  vol.  xvi.  p.  285. 

12  Thus  Jesus  (Luke  iv.  16-27)  no  doubt  read  the  Haphtarah  (pro 
phetic  portion)  himself,  and  paraphrased  it  himself.     From  this  custom 
of  reading  and  paraphrasing  by  one  and  the  same  person  the  sermon 
(Htjm)  sprang.     The  passage  in  question  (Isa.  Ixi.  1,  &c.)  was  read 
on  the  Sabbath  before  the  New  Year  (day  of  memorial). 

13  Long  after  the  institution  of  publicly  reciting  the  Targum  on  the 
Law  had  generally  declined,  it  was  yet  retained  in  Germany  and  Italy 
on  certain  days  of  the  three  high  festivals,  viz. ,  (a)  the  seventh  day  of 
Passover,  (6)  the  first  day  of  Pentecost,  and  (c)  the  last  day  attached 
to  the  festival  of  Tabernacles  (i.e.,  i"nin  nnOK').     The  passages  so 
recited  were — (a)  parts  of  the  lesson  for  the  day — the  song  of  Moses 
and  the  children  of  Israel,  with  the  introduction ;  (6)  the  Decalogue 
in  Exodus ;  (c)  the  last  portion  of  Deuteronomy.     In  the  first  case  the 
paraphrase  was  from  the  three  Targums  mixed,  in  the  second  from 
the  Targum  Yonathan  with  deviations,  in  the  last  from  the  Targum 
Oukelos.     (These  pieces  are  interspersed  with  sundry  bits  of  poetry; 
see'Camb.  MS.  Add.  374,  leaves  169«-1716,  199a-203a,  4236-4276.) 
Towards  the  end  of  the  1 4th  century,  as  regards  Passover  and  Pentecost, 
the  custom  fell  into  desuetude,  but  down  to  our  own  days  some  of 
the  congregations  of  Italy  continue  the  usage  of  reciting  the  Targum 
Onkelos  in  connexion  with  the  narration  of  the  death  of  Moses.     This 
custom,  however,  is  now  rapidly  dying  out.     As  regards  the  recitation 
of  the  Targum  on  the  Prophets,  a  small  remnant  of  the  congregations 
following  the  rite  of  Rome  (i.e.,  the  so-called  Italiani)  continue  it 
to  this  day  on  the  festival  of  Passover.     For  the  use  of  the  Targum 
on  Pentecost,   see  Responsa,  by  R.  Meir  of  Rothenburg  (ROSE,  q.v. 
footnote  3),  No.  59. 
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Bible.  Thus  the  Targums,  both  in  their  periods  of  vigour 
and  decay,  exercised,  directly  and  indirectly,  a  salutary 
influence.  In  each  case  the  knowledge  of  Hebrew  was 
promoted ;  and  it  advanced  so  much,  that  by  1000  A.D. 
the  Jews  of  Irak,  like  those  of  the  rest  of  the  world  then, 
and  as  in  our  own  days,  certainly  knew  the  pure  Hebrew 
better  than  the  Aramaic  idiom.  The  same  was  the  case  in 
other  Arabic-speaking  parts,  as  Spain,  Africa,  &c., — Yemen 
then  and  still  forming  a  solitary  exception.1 

Autluorship  and  Aye  of  the  Various  Targums. — The 
Targums  on  the  various  books  of  the  Bible  are  not  merely 
by  various  authors,  but  also  of  various  ages.  They  have 
only  one  thing  in  common, — all  of  them  rest  on  oral  tradi 
tions,  which  are  hundreds  of  years  older  than  the  earliest 
form  of  the  written  Targums  now  in  our  hands.  We 
enumerate  them  according  to  Biblical  order,  although  that 
is  not  necessarily  the  chronological  order  in  which  they 
were  either  composed  or  committed  to  writing. 

I.  The  Pentateuch.— (a)  There  is  a  complete  Targum  known  as 
Onkelos  (DlVpJIK,  o'ppJIX,  Dl^pJX,  Dl^pJIK).  The  person  and 
even  the  name  of  Onkelos  have  been  for  the  last  three  hundred 
years  a  crux  criticorum. 

According  to  the  Babylonian  Talmud,  Mcgil.,  Sa,  "  Onkelos  (son 
of  Calonicus,  Gitt.,  566,  or  of  Calonymus,  'Ab.  Zar.,  lla),  the  pro 
selyte,  composed  the  Targum  on  the  Pentateuch  (IIDK)  out  of  the 
mouth  of  R.  Eli'ezer  and  K.  Yehoshua',"  who  taught  in  the  1st  and 
2d  centuries.  In  the  Jerusalem  Talmud,  Meg.,  i.  9,  the  same  thing 
is  related  on  the  same  authorities,  and  almost  in  the  same  words, 
of  the  proselyte  Aquila  (Akylas)  of  Pontus,  whose  Greek  version 
of  the  Bible  was  much  used  by  Greek-speaking  Jews  down  to  the 
time  of  Justinian  (Nov.,  cxlvi.  cap.  I).2  There  are  other  parallels 
between  what  Tosephto  and  the  Babylonian  Talmud  tell  of  Onkelos 
and  what  the  Jerusalem  Talmud  and  the  Midrash  tell  of  Aquila. 
Both  throw  their  idolatrous  inheritance  into  the  Dead  Sea  (Tos., 
Demai,  vi.  12 ;  T.  Y.,  Demai,  vi.  10),  and  both  have  connexions  with 
Roman  emperors,  Onkelos  being  sister's  son  of  Titus  (Gittin,  566), 
and  Aquila  of  Hadrian  (Midr.  Tank.,  Mishpatim ;  see,  also,  for 
Onkelos,  'Ab.  Z.,  lla,  and  for  Aquila's  connexion  with  Hadrian,  T. 
Y.,  Hag.,  ii.  1;  Shcm.  Rob.,  xxx. ;  Epiphauius,  De  Af ens.  et  Pond. , 
xiv.  sq. ).  From  these  facts  some  (see  N.  Adler,  Nethinah  lagger, 
in  the  Vilna  Pent,  1874,  Introd.)  still  argue  that  Onkelos  is  but 
another  name  for  Aquila,  and  that  the  Greek  translator  also  wrote 
our  Targum.  This  view  was  long  ago  refuted  by  R.  'Azaryah  de' 
Rossi,3  and  is  quite  untenable.  It  is  incredible  that  Aquila  or  any 
other  Greek  could  have  had  the  mastery  of  Aramaic  and  of  tradi 
tional  lore  as  well  as  of  Hebrew  which  the  Targum  displays ;  and 
the  phrase  of  T.  Y.,lMegil. ,  i.  9,  "  an  untutored  person  picked  out  for 
them  Aramaic  from  the  Greek,"  is  quite  inapplicable  to  Onkelos, 
and  ought  to  be  taken  as  referring  to  the  Peshito  Syriac,  which  is 
admittedly  dependent  on  the  LXX.  In  a  Jewish  writing  "for 
them" — set  absolutely — means  "for  the  Christians."  The  view 
now  accepted  by  most  critics  is  that  the  word  Onkelos  is  a 
Babylonian  corruption  of  Akylas,  but  that  the  name  "Targum 
Onkelos  "  originally  meant  no  more  than  "  Targum  in  the  style  of 
Aquila,"  i.e.,  bearing  to  the  freer  Palestinian  Targums  a  similar 
relation  to  that  of  Aquila's  version  to  the  Septuagint.4  On  this 
view  there  never  was  a  real  person  called  Onkelos.  But  how  Akylas 

(D^ptf;  in  Ber.  Rat.,  i.  middle,  Dl'p'pN  or  ^»pK,f.«.,  J^pK) 
could  be  corrupted  into  Onkelos  has  not  been  satisfactorily  ex 
plained  ;  and,  besides  the  traditions  about  Onkelos  which  resemble 
what  is  known  about  Aquila,  there  are  others,  and  these  older  than 


1  In  Yemen  the  Targum  is  publicly  recited  to  this  day,  and,  strange 
to  say,  by  boys  of  nine  years  of  age  or  so  in  turn.     See  J.  Saphir, 
Eben  Sappir,  i.  (Lyck,  1866,  8vo)  leaves  536,  61a.     Saphir  once  told 
the  present  writer  that  a  youth,  eighteen  years  of  age  (ut  supra,  616), 
who   carried  his   travelling-bag  and  served   as  his   guide  over  the 
mountains,  Said,  i.e.,  Se'adyah,  by  name  and  a  shoemaker  by  trade, 
could  translate  to  him  in  Aramaic  from  memory  any  passage  Saphir 
recited  in  Hebrew. 

2  For  the  connexion  of  Aquila  with  R.  Eli'ezer  and  R.  Yehoshua',  see 
also  Beresh.  Rab.,  Ixx. ;  Bemidb.  Rab.,  viii.  end ;  Kohel.  Rob.,  vii.  8. 

3  I.e.,  "miu  Haadummim."     The  Adunimim  are  supposed  to  be 
one  of  the  four  noble  families  carried  to  Rome  by  Titus. 

4  The  Jerusalem  Talmud  repeatedly  cites  Aquila's  renderings  and 
never  names  Onkelos.     But  it  does  show  acquaintance  with  renderings 
found  in  Onkelos  (e.g.,  Megil.,  iv.  11 ;  cf.  Onk.  on  Exod.  xxxii.  35). 
In  the  Midrash  Rabbah,  besides  many  citations  from  Aquila,  we  find 
one  of  Onkelos  by  name  (in  Bern.  R. ,  ix.  in  fine  ;  Onk.  on  Deut.  xxxii. 
24)  and  various  allusions  (without  name)  to  renderings  found  in  him. 
He  is  also  cited  byname  in  the  Palestinian  Pireke  de-R.  Eli'ezer,  xxxviii. 


either  Gemara,  which  have  no  such  resemblance,  and  assign  to  him 
an  earlier  date,  associating  him  with  R.  Gamliel  the  elder,  the 
teacher  of  St  Paul  (Tosephto,  Shab.,  vii.  [viii.]  18;  Hag.,  iii.  2,  3; 
Kel.  Bab.  Bath.,  ii.  4;  Mikv.,  vi.  3;  Talmud  B.,'Ab.  Zar.,  lla; 
Mas.  Semah.,  viii.  init).  The  Zohar  (iii.  leaf  73a  of  the  small  ed.) 
ascribes  his  being  circumcised  to  Hillel  (R.  Gamliel's  grandfather) 
and  Shammai.  These  notices,  it  is  true,  do  not  speak  of  Onkelos  as 
a  targumist ;  and,  indeed,  the  Targum  being  a  representative  piece 
of  the  oral  law  was  certainly  not  written  down,  private  notes  (megil- 
loth  setharim)  excepted,  before  the  Mishnah,  Tosephto,  &c.,  i.e.,  till 
about  the  end  of  the  6th  or  the  beginning  of  the  7th  century.  But 
in  the  opinion  of  the  present  writer  this  need  not  prevent  us  from 
recognizing  Onkelos  as  a  corrector  and  compiler  of  oral  Targum  in 
the  1st  century.  As  regards  the  name,  it  may  be  suggested  that 
Oiikelos  is  a  deliberate  perversion  of  Evangelus,  a  Greek  proper 
name  wrhich  exactly  translates  the  Jewish  (and  especially  Babylon 
ian-Jewish)  name  Mebasser.  As  the  Christian  writings  are  called 
Aven  (iniquity,  idolatry),  and  as  the  pre-Mishnic  teacher  R.  Heir 
calls  the  gospel  (evangelion)  ongillayon  (iniquity  of  the  roll ;  T.  B. , 
Shab.,  leaf  116,  Amst.  ed.  of  1645),  or,  by  inversion,  gilyon-aven 
(roll  of  iniquity),  the  name  Evangelus,  which  suggested  associations 
with  the  gospel,  might  be  perverted  into  Onkelos  quasi  On-keles 
(iniquity  of  disgrace).  And,  while  a  Babylonian  Jew  coming  to 
Palestine  might  find  it  convenient  to  translate  his  Hebrew  name  into 
Evangelus,  this  good  Greek  name  was  enough  to  suggest  in  after 
times  that  he  was  of  heathen  origin  and  so  to  facilitate  the  con« 
fusion  with  Aquila.  The  idiom  of  the  Targum  Onkelos,  which  is 
held  to  be  Palestinian  with  some  Babylonian  features,  points  to 
Babylonia  as  the  country  of  its  final  redactor,  if  to  Palestine  as 
its  source.  It  must  be  remembered  that  Hillel  and  other  great 
fountains  of  Palestinian  learning  were  of  Babylonian  origin.5 

($)  Certain  Targumic  fragments  on  the  Pentateuch  go  under  the 
name  of  Targum  Yerushalmi,  or,  rather,  Palestinian  Targum. 
These  are  the  remains  of  a  much  larger  Jerusalem  Targum,  once 
current  in  Palestine.  But,  the  Palestinian  rabbis  not  having 
approved  of  it,  perhaps  because  it  accorded  in  various  of  its 
interpretations  and  phrases  with  interpretations  and  phrases  to 

5  Bibliography  of  the  Targum  D1?p31X. — (A)  There  are  very  fine 
MSS.  of  this  Targum  at  Parma,  Oxford,  Cambridge  (Dd.  11,  26, 
Add.  446,  1053),  the  British  Museum,  Kissingen  (Rabbin  Bamberger), 
&c.  (B)  A  Massoreth  on  our  Targum  by  an  anonymous  author, 
who  must  have  lived  in  or  before  the  12th  century,  lias  been  pub 
lished — (1)  by  Luzzatto  (Osar  Nehmad,  iv.);  (2)  by  Adler  (Vilna 
edition  of  the  Pentateuch  of  1874) ;  and  (3)  by  Berliner  (with  a 
German  translation,  &c.,  Leipsic,  1877,  8vo).  (C)  Leading  editions: 
— (1)  Bologna,  1482,  editio  princeps,  without  vowel-points ;  (2)  the 
Complutensian  polyglott ;  (3)  the  Bomberg  Rabbinic  Bible  of  1517; 
(4)  Sabbioneta,  1557,  16mo  (reprinted,  not  without  mistakes,  at 
Berlin,  1884,  imp.  8vo)  ;  and  (5)  Vilna  edition  of  the  Pentateuch  of 
1874,  the  Targum  being  pointed  according  to  a  Bodleian  MS.  (Canon. 
Orient.  91).  (D)  Translations  : — (a)  into  Latin — (1)  by  Alphonsus 
Zamorensis  (Polygl.,  1517,  &c.);  (2)  by  P.  Fagius  (Strasburg,  1546, 
folio);  (b)  into  English  by  Etheridge  (Targums,  London,  1862-65, 
8vo).  (E)  Commentaries,  all  in  Hebrew: — (1)  Pathshegen,  by  an 
anonymous  Proven9al  rabbi  of  the  12th  century  (see  MA^ZOB),  in 
the  Vilna  Pentateuch  of  1874;  (2)  by  R.  Mordekhai  b.  Naphtali 
(Amsterdam,  1671-77,  fol. ) ;  (3)  Lehem  Vesimlah  (double  commentary) 
by  R.  Bensiyyon  Berkowitz  (Viln'a,  1846-56);  (4)  by  Dr  Nathan 
M.  Adler  (Vilna  Pentateuch  of  1874,  ut  supra).  (F)  Other  litera 
ture  (also  for  the  other  Targums) : — (a)  in  Hebrew — Meor  'Enayim, 
by  R.  'Azaryah  m.  Haadummim  (cheapest  and  best  edition,  Vilna, 
1863;  Mine  Targumo,  by  R  Y.  Berlin  or  Pick  (Breslau,  1851,  4to); 
Oheb  Ger,  by  S.  D.  Luzzatto  (Vienna,  1830);  'Oteh  Or,  by  the  before- 
named  B.  Berkowitz  (Vilna,  1843) ;  Iggereth  Bikkoreth,  by  R.  Z.  H. 
Hayyuth  (Chajes),  ed.  Brail,  Presburg  (1853,  8vo);  Rapoport,  'Erekh 
Millin,  (Prague,  1852,  4to) ;  Lb'wy,  Bikkoreth  Hattalmud,  i.  (Vienna, 
1863,  8vo);  (b)  in  Latin — Morinus,  Exercitationes,  ii.  viii.  6  (Paris, 
1660) ;  Winer,  De  Onkeloso  (Leipsic,  1820,  4to) ;  R.  Anger,  De  Onkelo 
(Leipsic,  1845-46)  ;  (c)  in  German — Zunz,  Gottesd.  Vortrdge  (Berlin, 
1832) ;  Geiger,  Urschri't  (Breslau,  1857) ;  Hamburger,  Real-Ency- 
klop&die;  Targum  Onkelos,  by  Dr  A.  Berliner  (Berlin,  1884,  imp. 
8vo).  On  this  work,  see  Noldeke,  in  Zarncke's  Centralbl.,  1884, 
No.  39,  and  Lagarde  in  Go'tt.  Gel.  Anzeig.,  November  1886  (No.  22); 
(d)  in  English  :  E.  Deutsch,  in  his  Literary  Remains — to  be  used 
with  caution.  (G)  Lexicons  to  this  and  other  Targums  : — (1)  as  for 
the  Talmuds  and  Midrashim,  so  also  for  the  Targum,  R,  Nathan 
b.  Yehiel's  'Arukh  (see  TALMUD,  p.  37,  note  7)  stands  first ;  (2)  next 
to  it  is  Elias  Levita's  Methurgeman  (Isny,  1541,  fol.);  (3)  Buxtorf's 
Lexicon  Chaldaicum,  Talmudicum,  et  Rabbinicum  (cheap  and  new, 
though  by  no  means  best,  edition,  Leipsic,  1869-75) ;  (4)  Levy's 
Ch'dd.  Worterb.  (1866-68)  ;  (5)  Jastrow's  Dictionary,  i.  (New  York, 
1886).  (H)  Grammars:— (l)J\idaJe'Me\es'aMeboHallashon  (Prague, 
1813,  4to);  (2)  Bliicher's  Marpe  Leshon  Arammi  (Vienna,  1838); 
(3)  Fiirst's  Lehrgeb.  d.  Aram.  Idiome  (Leipsic,  1855) ;  (4)  Lerner's 
Dikduk  Lashon  Arammith  (Warsaw,  1875) ;  all  in  8vo. 
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be  found  in  the  Gospels,1  it  gradually  lost  its  authority  and  the 
greater  portion  of  its  original  matter,  and  is  now  in  our  hands 
what  it  is.  It  certainly  never  was  part  of  the  T.  Onkelos,  nor  was 
the  T.  Onkelos  part  of  it,  though  the  two  are  closely  related.  As 
regards  its' age,  several  of  the  pieces  formerly  found  in  it  (now  in 
T.  Yonathan)  were  in  the  2d  and  3d  centuries  distinctly  quoted 2 
with  disapprobation.  But  like  Onkelos  it  cannot  have  been  written 
down  before  the  Mishnah  and  other  parts  of  the  oral  Law.3 

(•y)  The  Targum  Yonathan,  or  T.  of  Jonathan,  on  the  Pentateuch 
is  also  Palestinian.  This  Targum  was  no  doubt  undertaken,  as  Dr 
Bacher  has  shown  (Z.D.M.  G.,  xxviii.  p.  69),  to  combine  the  finest 
parts  of  what  early  T.  Onkelos  and  T.  Yerushalmi  contained.  This 
attempt  could  not  have  been  made  without  both  these  Targums 
lying  in  writing  before  the  compiler  of  the  third  Targum.  The 
Targum  Yonathan  on  the  Pentateuch  is  a  product,  at  the  earliest, 
of  the  7th  century,  to  which  conclusion  internal  evidence  also 
points.*  The  author  is,  of  course,  not  the  Yonathan  b.  'Uzziel, 
principal  of  the  eighty  disciples  of  Hillel  (T.  B.,  Sukkah,  28a), 
who,  according  to  T.  Bab. ,  Hegill. ,  3a,  composed  a  Targum  on  the 
Prophets  from  the  traditions  of  Haggai,  Zechariah,  and  Malachi.8 

II.  Targum  Yonathan  on  the  Prophets. — It  has  been  known  from 
early  quotations,  as  from  RASHI  (q.v.)  and  others,  but  notably  from 
KIMHI  (q.v. ),  that,  in  addition  to  the  complete  extant  Targum  on 
f  he  Prophets,  there  existed  other  Targums  or  fragments  of  them. 
These  are  now  known  from  the  marginal  additions  to  the  Reuch- 
linian  Codex  of  the  Targum  on  the  Prophets  published  by  Lagarde 
(Leipsic,  1872),  and  have  been  discussed  by  Bacher  (ut  sup.).  As 
regards  the  complete  Targum  on  the  Prophets,  no  mistake  can  be 
greater  than  to  believe  that  Rab  Yoseph,  a  teacher  of  the  3d 
and  4th  centuries,  and  head  of  the  academy  of  Pumbaditha  (see 
KABBAH),  was  the  author  of  this  Targum  in  whole  or  in  part.  This 
mistake  has  its  origin  in  the  repeated  phrase  of  the  Babylonian  Tal 
mud,  P)DV  2~\  DJ~tnD13  ("as  llab  Yoseph  targumizes") ;  but  then  a 
similar  phrase  exists  with  regard  to  Rab  Shesheth,  nB>CJ>  i~l  0310013 
("  as  Rab  Shesheth  6  targumizes  ")•  And  in  like  manner  the  expres 
sion  t^DJinOlD  ("as  we  targumize  ")  is  of  frequent  occurrence.  In 
this  last  instance  the  words  mean  "as  we  are  in  the  habit  of 
translating  certain  passages  in  Holy  Writ  according  to  a  Targum 
we  have  received."  As  applied  to  Rab  Yoseph  and  Rab  Shesheth 
the  phrase  may  certainly  mean  more  and  yet  not  imply  that  these 
teachers  were  in  any  way  authors  of  the  Targum  on  the  Law,  the 
Prophets,  or  Hagiographa.  Rab  Yoseph  and  Rab  Shesheth  were 
both  blind,  and  as  such  were  not  allowed  to  quote  in  extenso  the 
written  word  of  the  Law,  which  it  was  forbidden  to  recite  orally. 
They  therefore  committed  to  memory  the  oral  Targum,  and  so  were, 
of  course,  appealed  to  as  Targumic  authorities,  &c.7  That  Rab 
Yoseph  was  not  the  author  of  the  Targum  on  the  Prophets  will  be 
clearly  seen  from  the  following  Talmudic  passage  (B.,  Megillah,  3a; 
Mo'ed  Katan,  286) : — "Were  it  not  for  the  Targum  of  that  verse 
[Zechaf.  xii.  11]  I  should  not  know  the  meaning  of  the  prophet." 
This  verse  is  from  the  last  but  one  of  all  the  Prophets ; 8  and  we 
see  that  Rab  Yoseph  must  have  had  the  Targum  on  the  Prophets 
before  him.  In  the  opinion  of  the  present  writer  this  Targum  was 
composed  by  Yonathan  ;  and,  not  being  on  books  of  the  Law,  there 
was  no  reason  why  it  should  not  have  been  there  and  then  written 

1  See  T.  Yer. ,  Berakhoth,  v.  3,  and  compare  with  it  Luke  vi.  36. 
Compare  Berliner,  ut  supra,  pp.  85,  86. 

8  Compare  last  note. 

8  Bibliography  of  the  Targum  Yerushalmi  on  the  Pentateuch. — (A) 
There  is  a  MS.  of  this  Targum  preserved  in  the  Vatican  library  (ccccxl.). 
(B)  The  first  edition  of  thisTargum  is  in  the  so-called  Christian  Rabbinic 
Bible  of  1517.  It  is  to  be  found  also  in  most  polyglott  and  Rabbinic 
Bibles,  including  the  Polish  editions  (Warsaw,  &c. ).  (C)  Translations  : 
—(a)  Latin— (1)  by  Taylerus  (London,  1649,  4to)  ;  (2)  by  Chevalier 
(in  the  Polyglott,  London,  1653-57).  (b)  In  English  by  Etheridge  ( Tar 
gums,  London,  1862-65,  8vo).  (D)  There  are  two  commentaries  on 
this  Targum  in  Hebrew  :— (1)  by  R.  David  b.  Ya'akob  (Prague,  1609, 
4to);  (2)  by  R.  Mordekhai  b.  Naphtali  (Amsterdam,  1671-77,  fol.). 

4  See  our  Targum  on  Gen.  xxi.  21,  where  Mohammed's  first  wife 
(Khadldja)  and  their  youngest  daughter  (Fatima)  are  mentioned  by 
name. 

6  Bibliography. — (A)  There  certainly  exists,  somewhere  in  Italy,  a 
MS.  of  this  Targum,  although  the  owner  is  at  present  xmknown.  (B) 
This  Targum  appeared  for  the  first  time  in  the  Pentateuch  edition  of 
Venice  (1590-91,  8vo).  (C)  Translations  :— (a)  Latin  by  Chevalier 
(London,  1653-57);  (b)  in  English  by  Etheridge  (op.  cit.).  (D)  Com 
mentaries:—^)  by  R.  David  b.  Ya'akob  (Prague,  1609,  4to);  (2)  by 
R.  Mordekhai  b.  Naphtali  (Amst,  1671-77,  fol.);  (3)  by  an  anony 
mous  author  in  the  Warsaw  edition. 

6  In  the  editions  before  us  (T.  B.,  Sotah,  486)  Yoseph  stands  on  the 
margin  instead  of  Shesheth  ;  but  in  the  edition  before  R.  'Azaryah  m. 
Haadummim  the  reading  was  absolutely  Shesheth  ;  see  Meor  'Enayim, 
cap.  xlv. 

7  See  Tosaphoth  on  B.  Kam. ,  leaf  3a,  catchword  D JinOID. 

8  This  is  by  no  means  an  isolated  phrase  ;  in  T.  B.,  Synfiedrin,  946, 
a  similar  one  occurs,  referring  to  Isa.  viii.  6. 


down.9  Although  the  traditions  it  embodies  came  originally  from 
Babylonia  and  returned  to  Babylonia,  its  language  has  yet  a  more 
marked  colouring  of  the  Palestinian  idiom  than  that  of  Onkelos, 
because  it  was  not  studied  so  much  and  therefore  not  so  much 
modified  and  interpolated.  Some  of  the  Agadoth  occurring  in 
this  Targum  are  ascribed  in  the  Talmud  and  Midrash  to  later 
men,  but  this  is  no  conclusive  argument  against  an  early  date.  It 
can  be  shown  that  many  laws  and  sayings  supposed  to  be  of  the 
2d,  3d,  and  4th  centuries  of  the  Christian  era  are  actually  of  pre- 
Christian  times,  and,  indeed,  certain  explanations,  figures  of 
speech,  &c.,  had  been,  so  to  say,  floating  in  the  air  for  centuries. 
Certain  passages  in  the  Septuagiut  contain  Agadoth  which  re 
appear,  seemingly  for  the  first  time,  in  the  Talmudic  literature. 
The  Prophets  themselves  knew  Agadoth  which  only  reappear  in 
what  are  believed  to  be  late  Midrashim  (comp.,  e.g.,  Isaiah  xxix. 
22  with  T.  B.,  Synh.,  196  ;  Isa.  xxx.  26  with  Targum  on  Judges 
v.  31,  Ber.  Rab.,  xii.;  Ezek.  xxii.  24,  &c.,  wither.  Rab.,  xxxiii.).10 
III.  Targum  on  the  Hagiographa. — No  author's  name  is  attached 
to  this  Targum  in  whole  or  in  part.  The  Psalms  must  have  had 
one  u  or  two 12  Targums  ;  the  book  of  Proverbs  at  least  two  ; 13  the 
book  of  Job  at  least  three.14  There  must  have  been  two  Targums  on 
Canticles,15  Ruth,16  Ecclesiastes,17  and  Esther,18  and  probably  theee 
on  Lamentations,19  the  earliest  of  which  was,  no  doubt,  simultane 
ously  coming  fnto  existence  with  the  earliest  on  the  book  of  Job. 
For  Ezra-Nehemiah  no  Targum  exists.  Daniel  only  in  part  wanted 
a  Targum,  and  it  is  supposed  to  have  had  one  ; 20  and  the  books 
(or  rather  the  book)  of  Chronicles  have  a  by  no  means  late  one,21 
although  it  is  not  by  Rab  Yoseph,  of  the  4th  century.22 


9  See,  however,  vol.  xxi.  p.  648. 

10  Bibliography. — (A)  There  are  MSS.  of  the  Targum  on  the  Prophets 
in  the  Bodleian  (Opp.  Add.,  4to,  75  and  76,  Uri  4  and  Kenuicott 
5).     (B)  The  earliest  edition  is  in  the  Rabbinic  Bible  of  1517.     (C) 
Translations : — (a)  in  Latin — (!)  by  Alphonsus  Zamorensis  (revised  by 
Arias   Montanus    and    afterwards   by   Clericus) ;   (2)   Jeremiah,    by 
Ghislerus,  1623;  (3)  Minor  Prophets,  by  Mercerus,  1559,  Tremellius, 
1567,  and  Figueiro,  1615;  (4)  Hosea,  Joel,  and  Amos,  by  Quinquar- 
boreus,  1556;    (5)  Obadiah,  by  Bedwell,  1601,  and  Leusden,   1656  ; 
(b)  in  English — Isaiah,  by  Pauli  (London,  1871,  8vo).     (D)  Besides 
the  general  literature  mentioned  under  "  Onkelos"  (in fine),  we  must 
mention  Frankel,  Zum  Targum  der  Propheten  (Breslau,  1872,  4to), 
which  must  be  used  with  caution. 

11  See  T.  B.,  Megillah,  2 la,  and  also  Rashi  on  T.  B.,  Tdanith,  leaf 
18a.     Zunz  is  greatly  mistaken  when  he  says  (Gott.  Vortr.,  p.  64)  that 
the  Targums  on  Psalms,  Job,  and  Proverbs  have  one  and  the  same 
linguistic  character.     The  Tavgum  on  Proverbs  is  almost  pure  Syriac. 

12  See  the  Targum  itself  on  Psalm  Ixxvi.  11. 

13  There,  no  doubt,  existed  another  Targum  on  this  book,  older  than 
that  now  in  our  hands ;  see  Ber.  Eab. ,  xciii. 

14  See  the  extant  Targum  on  Job  xxiv.  19,  and.comp.  note  19  infra. 

15  SeeR.  Nathan  b.  Yehiel's  'Arukh,  s.v.  N'B7D.     A  "Yerushalmi 
Targum  "  presupposes  at  least  one  other. 

16  The  Targum  on  the  Five  Megilloth  has  all  one  character,  and  is 
therefore  wholly  Yerushalmi. 

17  The  Targum  itself  repeatedly  quotes  another  Targum. 

18  See  Rashi  on  T.  B.,   Megillah,  leaf  136,  catchword  H3T.     We 
have  still  two  Targums  on  Esther.     It  ought  to  be  mentioned  here 
that  in  the  post-Talnuidic  Massekheth  Sophenm,  xiii.  6,  an  Aramaic 
translation  of  Esther  iii.  1   is  given  with  the  introductory  words : 
DJ~in  P)DV  31  ("Rab  Yoseph  targumized  ").    This  somewhat  lengthy 
translation  is  found  (the   quotation   from  the  Targum  on  Proverbs 
excepted)  almost  verbatim  in  the  Targum  Sheni  in  loc. 

19  The  book  of  Lamentations,  and  consequently  a  Targum  thereon, 
was  no  doubt  used  along  with  the  book  of  Job  and  the   Targum 
thereon,  by  mourners.     See  Schiller-Szinessy,  Catalogue,  i.  p.  27. 

20  See  Hunk,  "  Notice  sur  Saadia "  (Cahen,  La  Bible :  Isaie,  Paris, 
1838),  p.  159.     His  ingenious  remarks  are  scarcely  borne  out  by  fact. 

21  From  a  late  name  occurring  in  a  book  no  conclusions  must  be 
drawn,  as  isolated  words  may  be  a  mere  interpolation.     The  internal 
character  of  a  work  must  decide  the  age  in  which  it  was  composeip 

22  Bibliography.— (A)  There  are  MSS.  of  the  Targum— (1)  on  the 
Psalms,  in  Parma  (De-Rossi,  31,  32,  732)  and  Paris  (110) ;  (2)  on 
Proverbs,  in  Parma  (31,  32)  and  Paris  (as  before)  ;  (3)  on  Job,  in 
Parma  (31,   32)  and  Paris  (as  before) ;  (4)  on  the  Five  Megilloth, 
in  the  Court  Library  of  Vienna  (xxix. ),  Parma  (31,  32),  the  Bod 
leian  (Uri  1,  44),  Cambridge  (Add.,  436);  and  (5)  on  Chronicles  in 
the  Vatican  (Urb.  i. ),  the  Erfurt  ministerial  library,  Cambridge  (E 
5,  9),  and  the  Bodleian  (Uri  35,  36).     (B)  The  earliest  editions  of  the 
Targum  on  the  Hagiographa  (except  on  Daniel,  Ezra-Nehemiah,  and 
Chronicles)  are  the  Rabbinic  Bibles,  and  on  Chronicles  those  of  1680-83 
by  Beck  and  1714  by  Wilkins.     (C)  Translations  :— (a)  in  Hebrew — 
the  Targum  Sheni— (1)  Leshon  Zahab  (Const.,  1732),  and  (2)  Path- 
shegen  hakkethab  (Amst.,  1770,  repr.  at  Czernowitz,  1838),— all  8vo; 
(6)  in  Latin — (1)  on  the  Psalms,  by  Aug.  Justinianus,  and  again  by 
Arias  Montanus  ;  (2)  on  Proverbs,  by  Alphonsus  Zamorensis;  (3)  on 
Job,  by  the  same;   (4)  on   Canticles,  by  the   same,  and   again  by 
Schreckenfuchs  (Basel,  1553,  8vo) ;  (5)  on  Ruth,  by  Arias  Moutanus, 
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State  of  Text.  — The  Targum  text  is,  taken  as  a  whole,  in  a  very 
corrupt  state.  The  causes  of  this  corruption  are  many,  but  chiefly 
the  following : — (1)  mistakes  ordinarily  made  by  scribes  through 
carelessness,  or  ignorance,  or  both  ;  (2)  the  Targuins  had  passed 
from  century  to  century  and  from  country  to  country  without 
having  been  written  down  ;  (3)  when  written  down  they  were  prob 
ably  not  provided  with  vowel -points  at  once  ;  (4)  when  provided 
with  vowel-points  most  of  them  were  first  provided  with  Babylonian 
(or  Assyrian),  which  afterwards  were  changed  into  Palestinian  ones  ; 
this  change  was  a  fertile  source  of  fresh  mistakes  ;  (5)  the  loss  of 
the  general  knowledge  of  the  Targumic  idiom  contingent  on  the 
decline  and  final  fall  of  the  institution  of  publicly  reciting  the 
Targum  was  an  additional  source  from  which  mistakes  arose  ;  (6) 
conjectural  emendations  contributed  their  quota  to  the  corruption 
of  the  text ;  (7)  Buxtorf  s  emendations  founded  on  the  diction  of 
the  Biblical  Targum  (as  suggested  in  the  Afethurgeman)  are  a  gross 
mistake,  inasmuch  as  they  lack  the  criticism  of  history ;  (8) 
printers'  mistakes,  increasing  in  every  new  edition,  have  all  but 
ruined  the  text.  The  remedies  for  this  corruption  are  : — (1)  good 
Targum  MSS.  in  private  hands  and  public  libraries,  notably  in 
Italy,  Germany,  and  England  ;  (2)  Targum  MSS.,  according  to  the 
Babylonico-Assyrian  system  of  punctuation,  chiefly  preserved  in 
South  Arabia,  Russia,  and  England  ;  (3)  some  early  and  com 
paratively  good  printed  editions  ;  (4)  the  Massoreth  of  the  Targum. 

Value  of  the  Targums. — The  idea  so  long  entertained,  even  by 
the  learned,  that  these  old  versions  were  valuable  chiefly  as  guides 
to  the  original  readings  of  the  sacred  text  must  be  given  up.  All 
of  them  contain  more  or  less,  whether  visible  at  first  sight  or  not, 
certain  paraphrastic  elements,  which  give  no  absolute  security  for 
the  exact  reading  of  the  pristine  Hebrew  text.  But  besides  their 
importance  as  linguistic  monuments  they  have  the  highest  value 
as  historical  records — (1)  of  the  exegesis  which  obtained  at  the 
time  of  their  composition,  and  (2)  of  the  then  current  manners, 
thoughts,  and  aspirations  both  of  the  Jews  and  of  the  surrounding 
nations.1  (S.  M.  S.-S.) 

TARIFA,  a  seaport  of  Spain,  in  the  province  of  Cadiz, 
at  the  extreme  south  point  of  the  Peninsula,  59  miles  south 
east  from  Cadiz  and  (by  land)  21  miles  west-south-west 
from  Gibraltar.  The  town  is  nearly  quadrangular,  with 
narrow  crooked  streets,  and  is  still  surrounded  by  its  old 
Moorish  walls.  On  its  east  side,  just  within  these,  stands 
the  alcazar.  The  rocky  island  in  front  of  the  town,  con 
nected  with  the  mainland  by  a  causeway,  is  strongly  forti 
fied,  and  in  some  sense  commands  the  Strait  of  Gibraltar 
It  has  a  lighthouse,  135  feet  high,  which  has  a  range  of 
30  miles.  The  population  within  the  municipal  limits  was 
12,234  in  1877.  Anchovy  and  tunny  fishing  is  carried 
on,  and  there  is  some  coasting  trade.  The  manufactures 
(leather  and  earthenware)  are  unimportant.  The  oranges 
of  Tarifa  are  famed  for  their  sweetness. 

Tarifa  is  the  Julia  Joza  of  Strabo,  between  Gades  and  Belon, 
which,  according  to  that  writer,  was  colonized  by  Romans  and  the 
removed  inhabitants  of  Zelis  in  Mauretania  Tingitana.  The 
Julia  Traiisducta  or  Traducta  of  coins  and  of  Ptolemy  appears  to 
be  the  same  place.  Its  present  name  (Arabic  Jazirat  Tartf)  is 
derived  from  Tarif,  the  forerunner  of  Tarik  (see  vol.  xvi.'  p.  573). 
After  a  long  siege  it  was  taken  from  the  Moors  in  1292  by  Sancho 
IV.  of  Castile,  who  entrusted  it  to  the  keeping  of  Alonzo  Perez 
Quinquarboreus  (Paris,  1556,  4to),  Mercerus  (Paris,  1564-65  ;  revised 
1657);  (6)  on  Lamentations,  by  Alph.  Zam.,  by  Quinquarboreus 
(Paris,  1549,  4to),  by  Ghislerus  (Leyd.,  1623,  fol),  and  again  by 
Taylerus  (Lond.  1651,  4to) ;  on  Ecclesiastes,  by  Ar.  Mont.,  by 
Schreckenfuchs  (Basel,  1555,  8vo),  and  again  by  Costus  (Leyden, 
1554,  4to);  (7)  on  Esther,  by  Ar.  Mont.  (1572,  folio);  (8)  Chronicles 
by  Beck  from  the  Erfurt  MS.  (imperfect,  Augsb.,  1680-83),  and  by 
VVilkins  from  the  Cambridge  MS.  (Amst.  1715);  (c)  in  German— 

(1)  on  the  Five  Megilloth,  by  R.  Ya'akob  b.  Shemuel  (Breisgau,  1584, 
4to);   (2)  on  the  Targum  Sheni,    by  David  Ottensosser  (Sulzbach, 
1820,  8vo).    (D)  Commentaries:— (a)  in  Hebrew — (1)  on  the  Targnm 
of  the  Five  Megilloth,  by  R.  Elyakim  Rothenburg  (Prague,   1618) ; 

(2)  on  Esther  alone,  by  R.  Shemuel  Makshan  (Prague,  1601,  4to); 

(3)  on  the  same  Targum,  by  R.  David  b.  Yehudah  Melammed  (Cracow, 
1644,  4to)  ;  on  the  Targum  Sheni,  by  R.  David  b.  Ya'akob  (Prague, 
1609,  4to) ;   (b)  in  Spanish— on  Canticles,   by  R.   Mosheh  Laniado 
(Venice,  1619,  4to). 

1  R.  Yehudah  Ibn  Koreish  fully  understood  the  value  of  the 
Targums.  See  his  interesting  epistle,  addressed  to  the  Jewish  com 
munity  of  Fez,  published  at  Paris  (1857,  8vo),  under  the  name  of 
Epistola  de  Ktudii  Targum  Utilitate.  A  translation  of  the  intro 
ductory  part  (by  Wetzstein)  is  given  in  the  L.  B.  0.,  iii.  col.  22 
(reprinted  by  Dr  Berliner,  T.  0.,  p.  168  sq.).  Ibn  Koreish  belonged 
to  the  9th  century,  and  not,  as  Berliner  says,  to  the  10th  or  llth  ; 
nor  was  he  a  Karaite  as  Graetz  (v.  p.  293)  half  believes. 


de  Guzman  ;  the  heroic  defence  by  the  latter,  commemorated  in 
the  Romancero,  earned  for  him  the  name  of  Guzman  "el  Bueno." 
It  was  in  the  defence  of  Tarifa  that  Alfonso  XI.  gained  the  battle 
of  Salado,  a  short  distance  to  the  westward,  in  1340.  The  place 
was  successfully  defended  against  the  French  by  Gough  in  1812. 

TARN,  a  department  of  southern  France,  formed  in 
1790  of  the  three  dioceses  of  Albi,  Castres,  and  Lavaur, 
all  belonging  to  the  province  of  Languedoc,  lies  between 
42°  23'  and  44°  12'  N.  lat.  and  1°  32'  and  2°  56'  E. 
long.  It  is  bounded  N".  and  E.  by  Aveyron,  S.E.  by 
Herault,  S.  by  Aude,  S.W.  and  W.  by  Haute-Garonne, 
N.W.  by  Tarn-et- Garonne.  The  slope  of  the  department 
is  from  east  to  west,  and  its  general  character  is  moun 
tainous  or  hilly  ;  its  three  principal  ranges,  the  Mountains 
of  Lacaune  (peak  of  Montalet,  4154  feet),  the  Sidobre,  and 
the  Montagne  Noire,  belonging  to  the  Cevennes,  lie  on  the 
south  east.  The  stony  and  wind-blown  slopes  of  the  first- 
named  are  used  for  pasturage.  The  highest  point  of  the 
range  and  of  the  department  is  the  Pic  de  Montalet  (4154 
feet) ;  several  other  summits  are  not  much  short  of  this. 
The  granite-strewn  plateaus  of  the  Sidobre,  from  1600  to 
2000  feet  high,  separate  the  valley  of  the  Agout  from 
that  of  the  Thore.  The  Montagne  Noire  derives  its  name 
from  the  forests  on  its  northern  slope,  and  some  of  its 
peaks  are  from  3000  to  3500  feet  high.  The  limestone 
and  sandstone  foot-hills  are  clothed  with  vines  and  fruit 
trees,  and  are  broken  by  deep  alluvial  valleys  of  extra 
ordinary  fertility.  With  the  exception  of  a  small  portion 
of  the  Montagne  Noire,  which  drains  into  the  Aude,  the 
whole  department  belongs  to  the  basin  of  the  Garonne, 
— indeed,  if  the  rivulet  Giron  be  excepted,  to  that  of  the 
Tarn,  which  flows  in  a  westerly  direction  past  Albi,  Gaillac, 
Lisle,  and  Rabastens,  receiving  on  the  left  the  Agout  at 
St  Sulpice.  Northern  Tarn  is  drained  by  the  Aveyrou 
and  its  tributary  the  Viaur.  The  eastern  portion  of  the 
department  has  the  climate  of  Auvergne,  the  severest  in 
France,  but  that  of  the  plain  is  Girondin.  At  Albi  the 
mean  temperature  is  55°,  and  the  rainfall  29  "5  inches. 
The  population  of  the  department  in  1886  was  358,757. 

Of  the  total  area  of  2217  square  miles,  or  1,418,969  acres,  there 
are  887,709  acres  of  arable  land,  118,071  of  meadows,  118,934  of 
vineyards,  186,594  under  wood,  and  52,408  of  moorland.  By  last 
returns  there  were  11,360  horses,  3280  mules,  5430  asses,  20,550 
bulls  and  oxen,  53,900  cows  and  heifers,  13,240  calves,  455,500 
sheep  (wool-clip  in  1878  1209  tons),  87,700  pigs,  5350  goats,  and 
17,190  bee-hives.  In  1878  37  tons  14  cwt.  of  silk  cocoons  were  pro 
duced.  Oxen  and  sheep  are  fattened;  ewes'  milk  cheese  like  that 
of  Roquefort  is  made ;  and  geese  and  turkeys  are  reared.  The 
crops  in  1881  were — wheat,  3,429,112  bushels;  meslin,  53,113  ; 
rye,  1,371,040  ;  barley,  37,730 ;  buckwheat,  8448 ;  maize  and  millet, 
1,566,873;  oats,  538,422;  potatoes,  2,554,860;  dry  vegetables, 
374,715;  chestnuts,  268,125;  beetroot,  196,625;  782  tons  of  hemp; 
476  of  flax;  9,676,476  gallons  of  wine  (only  half  the  quantity  of. 
the  previous  year,  owing  to  the  phylloxera).  Both  common  and 
good  table  wines  are  produced. 

The  mineral  products  include  marble,  porphyry,  granite,  lime, 
manganese,  sulphate  of  baryta,  alum,  iron,  lignite,  and  tourmaline. 
In  1881  335,430  tons  of  coal  were  taken  from  seven  pits,  and  other 
mines  are  about  to  be  opened.  There  are  iron,  alkaline,  thermal, 
and  carbonate  of  lime  springs.  The  chief  centre  for  the  manu 
facture  of  woollen  stuffs  (in  1875  287  mills,  6457  workmen,  and 
98,615  spindles)  and  for  wool-spinning  and  weaving  (4893  machine 
and  hand  looms)  is  at  MAZAMET  (q.v.)t  but  all  sorts  of  woollen  and 
cotton  stufls  are  produced  in  other  localities.  Other  industrial 
products  are  woollen  hosiery,  cotton,  silk,  and  linen  thread, 
morocco,  hats,  earthenware,  glass,  soap ;  and  there  are  tanneries, 
distilleries,  flour-mills,  breweries,  dye-works,  sawmills,  printing- 
works,  and  numerous  limekilns.  In  1881  929  tons  of  steel  and 
1947  tons  of  iron  of  various  kinds  were  produced.  The  Tarn  is 
navigable  for  43  miles;  there  are  208  miles  of  national  roads,  4274 
of  other  roads,  and  120  of  railway.  The  department  forms  the 
diocese  of  Albi,  and  belongs  to  the  16th  corps  d'armee  (Montpellier), 
and  the  court  of  appeal  is  at  Toulouse.  The  chef-lieu  is  Albi. 
There  are  4  arrondissements  (Albi,  Castres,  Gaillac,  Lavaur),  35 
cantons,  and  318  communes. 

TARN-ET-GARONNE,  a  department  of  south-western 
France,  was  formed  in  1808  of  districts  formerly  belonging 
to  Guienne  and  Gascony  (Quercy,  Lomagne,  Armagnac, 
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Rouergue,  Agenais),  with  the  addition  of  a  small  piece  of 
Languedoc.  From  1790  to  1808  it  was  divided  between 
the  departments  of  Lot,  Haute-Garonne,  Tarn,  Aveyron, 
Gers,  and  Lot-et-Garonne.  Lying  between  43°  47'  and 
44°  25'  N.  lat.  andO°  55'  and  1°  58' E.  long.,  it  is  bounded 
on  the  N.  by  Lot,  on  the  E.  by  Aveyron,  on  the  S.  by 
Tarn  and  Haute-Garonne,  and  on  the  W.  by  Gers  and 
Lot-et-Garonne.  The  Garonne  and  its  tributary  the  Tarn 
unite  a  few  miles  below  Moissac,  and  separate  the  elevated 
lands  to  the  north,  which  belong  to  the  Cevennes  and 
the  central  plateau,  from  those  to  the  south,  which  are  a 
continuation  of  the  plateau  of  Lannemezan.  The  principal 
tributary  of  the  Tarn  on  the  right  is  the  Aveyron,  the 
affluents  of  which  run  through  remarkably  parallel  valleys 
from  north-east  to  south-west.  The  general  slope  of  the 
department  is  from  east  to  west;  the  highest  point  (1634 
feet)  is  on  the  border  of  Aveyron,  the  lowest  (164  feet) 
where  the  Garonne  leaves  it.  The  winter  temperature 
is  37°  F.,  that  of  spring  and  autumn  54°  F.,  and  that 
of  summer  72°  F.  Rain  falls  seldom,  but  heavily,  espe 
cially  in  spring,  the  annual  rainfall  being  28'9  inches. 

Of  a  total  area  of  about  1436  square  miles,  or  919,265  acres, 
arable  land  occupies  552,708  acres,  meadows  and  grass  45,073, 
vineyards  102,849,  woods  115,429,  moorland  and  pasturage  41,819. 
The  returns  in  1883  showed  2,167,000  bushels  of  wheat,  35,062  of 
mesliu,  62,975  of  rye,  77,000  of  barley,  2,722,500  of  oats,  759,000 
of  maize,  1,867,250  of  potatoes,  35,468  tons  of  beetroot,  172  tons 
8  cwt.  of  colza  seed,  399  tons  of  hemp,  394  tons  of  flax,  250,788 
tons  of  fodder,  12  tons  15  cwt.  of  silk  cocoons,  20,048,380  gallons 
of  wine.  The  live  stock  in  1881  included  14,336  horses,  1680 
mules,  2120  asses,  89,295  cattle  of  various  descriptions,  116,349 
sheep,  1358  goats,  32,375  pigs  ;  6347  beehives  gave  25  tons  13  cwt. 
of  honey  and  8  tons  2  cwt  of  wax.  There  are  57  quarries,  employ 
ing  426  workmen,  where  phosphates  of  lime,  lithographic  stone, 
freestone,  potters'  clay,  gypsum,  and  schist  for  slating  are  worked, 
as  are  also  iron  and  copper.  The  manufacturing  industry  is  repre 
sented  by  flour-mills,  various  kinds  of  silk-mills  (1317  workmen), 
and  manufactories  of  linen,  wool,  and  paper.  Much  fruit  is  grown, 
and  the  principal  exports  are  fresh  fruit,  wine,  flour,  phosphates, 
lithographic  stone.  There  are  83  miles  of  waterway,  including  48  of 
canal,  156  miles  of  national  roads,  3515  of  other  roads,  127  of  rail 
way  lines,  the  centre  of  which  is  Moutauban.  Tarn-et-Garonne  is  one 
of  the  least  densely  peopled  departments  of  France :  in  1886  there 
were  214,046  inhabitants,  and  their  number  is  decreasing.  Except 
some  10,000  Calvinists,  all  are  Roman  Catholics.  The  department 
forms  the  diocese  of  Montauban,  and  belongs  to  the  jurisdiction  of 
the  Toulouse  court  of  appeal  and  to  the  district  of  the  17th  corps 
d'armee  (Toulouse).  It  has  3  arrondissements  (Montauban,  Moissac, 
and  Castel-Sarrasin),  24  cantons,  and  194  communes. 

TARNOPOL,  a  market-town  in  Galicia,  Austria,  on  the 
Sereth.  It  was  formerly  a  fortress,  and  rendered  valuable 
services  to  Polish  kings,  who,  in  their  turn,  conferred  upon 
it  important  privileges.  The  town  enjoys  a  brisk  trade  in 
grain  and  wine,  and  has  some  sugar  factories.  Its  yearly 
horse  fairs  are  famous  throughout  the  country.  The  popu 
lation  in  1885  was  27,000,  about  half  of  them  Jews. 

TARPAULIN  is  a  waterproof  sheeting  consisting  of  a 
stout  canvas  cloth  impregnated  and  coated  with  tar.  It  is 
employed  for  covering  hatchways  and  other  openings  into 
the  holds  of  vessels,  for  making  covers  for  railway  and 
other  waggons  and  farm  ricks,  and  generally  for  protecting 
bulky  goods  and  structures  from  weather  and  damp. 
Many  waterproof  compositions  other  than  tar  are  used  for 
similar  purposes,  the  principal  ingredients  being  solutions 
of  india-rubber,  gutta-percha,  and  various  resinous  bodies 
combined  with  pigments.  See  WATERPROOFING. 

TARQUINII.     See  ETRTJRIA,  vol.  viii.  p.  634. 

TARQUINIUS  PRISCUS,  Lucius,  fifth  legendary 
king  of  Rome,  is  represented  as  the  son  of  a  Greek  refugee 
who  removed  from  Tarquinii  in  Etruria  to  Rome,  by  the 
advice  of  his  wife,  the  prophetess  Tanaquil.  Appointed 
guardian  to  the  sons  of  Ancus  Marcius,  he  succeeded  in 
supplanting  them  on  the  throne  on  their  father's  death. 
It  was  he  who  first  established  the  Circus  Maximus,  built 
the  great  cloacae,  and  founded  the  triple  temple  on  the 


Capitol, — the  expense  of  these  vast  works  being  defrayed 
by  plunder  seized  from  the  Latins  and  Sabines.  Many 
of  the  ensigns  both  of  war  and  of  civil  office  are  assigned 
to  his  reign,  and  he  was  the  first  to  celebrate  a  Roman 
triumph,  after  the  Etruscan  fashion,  in  a  robe  of  purple 
and  gold,  and  borne  on  a  chariot  drawn  by  four  horses. 
After  a  reign  of  thirty-eight  years  he  was  assassinated 
by  the  contrivance  of  the  sons  of  Ancus  Marcius,  but 
Tanaquil  had  influence  enough  to  secure  the  succession 
to  Servius  Tullius,  his  son-in-law.  See  vol.  xx.  p.  733. 

TARQUINIUS  SUPERBUS,  Lucius,  son  of  the  pre 
ceding,  and  son-in-law  of  Servius  Tullius,  immediately 
succeeded  the  latter  without  any  of  the  forms  of  election, 
and  proceeded  at  once  to  repeal  the  recent  reforms  in  the 
constitution,  seeking  to  establish  a  pure  despotism  in  their 
place.  "Wars  were  waged  with  the  Latins  and  Etruscans, 
but  the  lower  classes  were  deprived  of  their  arms,  and 
employed  in  erecting  monuments  of  regal  magnificence, 
while  the  sovereign  recruited  his  armies  from  his  own 
retainers  and  from  the  forces  of  foreign  allies.  The  com 
pletion  of  the  fortress  temple  on  the  Capitoline  confirmed 
his  authority  over  the  city,  and  a  fortunate  marriage  of 
his  son  to  the  daughter  of  Octavius  Manilius  of  Tusculurn 
secured  him  powerful  assistance  in  the  field.  His  reign 
was  characterized  by  bloodshed  and  violence ;  the  outrage 
of  his  son  Sextus  upon  Lucretia  precipitated  a  revolt,  which 
led  to  the  expulsion  of  the  entire  family,  after  Tarquin  had 
reigned  twenty-five  years.  All  efforts  to  force  his  way 
back  to  the  throne  were  vain,  and  he  died  a  lonely  and 
childless  old  man  at  Cumas.  See  vol.  xx."  p.  734. 

TARRAGONA,  a  maritime  province  in  the  north-east 
of  Spain,  with  an  area  of  2451  square  miles  and  a  popu 
lation  in  1877  of  330,105,  was  formerly  part  of  the 
province  of  Catalonia.  It  is  bounded  on  the  S.E.  by  the 
Mediterranean,  on  the  N.E.  by  Barcelona,  on  the  N.  by 
Lerida  (the  Sierra  de  Almenar),  on  the  W.  by  Saragossa 
and  Teruel,  and  on  the  S.W.  by  Castellon-de-la-Plana. 
The  Ebro  flows  through  the  southern  portion  of  the  pro 
vince,  and  the  other  chief  streams  are  the  Gaya  and  the 
Francoli.  The  district,  although  mountainous,  is  the  rich 
est  in  Catalonia.  The  hills  are  clothed  with  vineyards, 
which  produce  excellent  wines,  and  in  the  valleys  are 
cultivated  all  kinds  of  grain,  vegetables,  rice,  hemp,  flax, 
and  silk.  Olive,  orange,  filbert,  and  almond  trees  reach 
great  perfection,  and  the  mountains  yield  rich  pastures  and 
timber  trees  of  various  kinds.  Manufactures  are  well 
advanced,  and  comprise  all  textile  fabrics,  soap,  leather, 
and  spirits.  There  are  also  several  potteries  and  coop 
erages,  and  flour,  paper,  and  oil  mills.  Silver,  copper, 
lead,  and  barytes  are  plentiful,  and  quarries  of  marble  and 
jasper  are  worked  in  the  hills.  The  military  government 
of  the  province  is  dependent  on  the  captaincy-general  of 
Catalonia.  For  administrative  purposes  the  district  is 
divided  into  eight  partidos  judiciales,  containing  186 
ayuntamientos,  and  returns  three  senators  and  eight 
deputies  to  the  cortes.  Besides  the  capital,  the  towns 
in  the  province  with  more  than  10,000  inhabitants  are 
Reus  (27,691),  Tortosa  (23,808),  and  Vails  (13,256). 

TARRAGONA,  the  capital  of  the  above  province,  is 
a  flourishing  seaport,  the  seat  of  an  archbishopric,  at 
the  mouth  of  the  Francoli,  63  miles  by  rail  west-south 
west  of  Barcelona,  in  41°  10'  N.  lat.  and  0°  20'  E.  long., 
with  a  population  of  23,046  in  1877.  The  picturesque 
but  badly  built  older  portion  of  the  town  stands  on  the 
steep  slope  of  a  hill  760  feet  high,  and  is  still  surrounded 
by  walls  of  Roman  (in  parts  Cyclopean)  origin.  Below  the 
walls  a  broad  street,  the  Rambla,  divides  the  upper  from  the 
lower  town,  which  has  been  more  regularly  built  in  modern 
times  along  the  low  promontory  which  stretches  out  into  the 
Mediterranean.  The  city  is  most  beautifully  situated,  and 
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gains  considerably  in  effect  from  its  magnificent  cathedral, 
one  of  the  noblest  examples  of  early  Spanish  art.  It  is 
300  feet  in  length  and  100  feet  in  breadth,  and  consisted 
originally  of  a  nave,  aisles,  transepts  with  an  octagonal 
lantern  at  the  crossing,  and  an  apsidal  chancel.  Several 
exterior  chapels  have  been  added  in  later  times,  and  on 
the  south-east  stands  a  14th-century  steeple  raised  on  a 
Romanesque  tower.  The  east  end  was  probably  begun  in 
1131  on  the  ruins  of  an  earlier  church,  but  the  main  body 
of  the  building  dates  from  the  end  of  the  12th  century 
and  the  first  half  of  the  13th,  and  is  of  transitional  char 
acter, — the  exuberant  richness  of  the  sculptured  capitals 
being  admirably  kept  in  subordination  by  the  Romanesque 
simplicity  of  the  masses.  Considerable  changes  were  in 
troduced  at  a  later  date ;  and  the  present  west  end  of  the 
nave  cannot  have  been  completed  till  late  in  the  14th 
century.  On  the  north-east  side  is  a  cloister  contemporary 
with  the  church,  with  which  it  communicates  by  a  very  fine 
doorway.  The  cloister  contains  much  remarkable  work, 
and  the  tracery  of  the  windows  bears  interesting  marks  of 
Moorish  influence.  Two  other  noteworthy  churches  in  the 
city  are  San  Pablo  and  Santa  Tecla  la  Vieja,  both  of  the 
12th  century.  The  mole,  begun  in  1491,  was  chiefly  con 
structed  out  of  the  Roman  amphitheatre,  of  which  a  few 
rows  of  seats  can  still  be  seen  on  the  sea-shore.  The 
remains  of  a  Roman  aqueduct  form  a  picturesque  feature 
in  the  landscape.  The  Carcel  de  Pilatos  is  said  to  have 
been  the  palace  of  Augustus  Caesar;  it  was  partly  destroyed 
by  Suchet,  and  now  serves  as  a  prison.  The  museum  con 
tains  a  collection  of  the  Roman  antiquities  which  are  con 
tinually  being  discovered  during  excavations. 

The  trade  is  steadily  increasing.  During  1885  the  vessels  cleared 
amounted  to  377,250  tons  (45,795  tons  British,  47,181  French, 
and  42,617  Swedish  and  Norwegian).  The  exports  were  valued 
at  £1,289,533  (wine  £1,023,847),  and  the  imports  at  £1,237,012. 
The  exports  were  mostly  to  France,  Great  Britain,  and  the  River 
Plate ;  the  imports  were  chiefly  from  Germany,  Russia,  France, 
and  Sweden.  There  is  communication  by  rail  with  Barcelona, 
Valencia,  and  Lerida,  and  by  steamer  with  other  ports  of  Spain. 

Tarraco  was  one  of  the  earliest  strongholds  of  the  Romans  in 
Spain,  and  became  a  colony  (of  Julius  Caesar),  the  capital  of  His- 
pania  Citerior,  and  the  richest  town  on  the  coast.  To  the  Romans 
the  Visigoths  under  Euric  succeeded  in  467,  but  on  their  expulsion 
by  the  Moors  in  710  the  city  was  razed  to  the  ground.  It  was  long 
before  the  ruins  were  again  inhabited,  but  by  1089,  when  the  Moors 
were  driven  out  by  Raymond  IV.  of  Barcelona,  there  must  have 
been  a  certain  revival  of  prosperity,  for  the  primacy,  which  had 
been  removed  to  Vich,  was  in  that  year  restored  to  Tarragona.  In 
1118  a  grant  of  the  fief  was  made  to  the  Norman  Robert  Burdet, 
who  converted  the  town  into  a  frontier  fortress  against  the  Moors. 
In  1705  the  city  was  taken  and  burned  by  the  English,  and  a  cen 
tury  later,  after  being  partly  fortified  by  them,  it  was  captured  and 
sacked  by  the  French  in  1811  under  Suchet. 

TARSHISH.     See  PHOENICIA,  vol.  xviii.  p.  806. 

TARSUS,  now  TARSUS,  an  ancient  city  in  the  fertile 
plain  of  Cilicia,  lay  on  both  sides  of  the  Cydnus,  whose 
cool  and  swift  waters  were  the  pride  of  the  city  (Dio 
Chrys.,  vol.  ii.  p.  2,  Reiske's  ed. ;  Vita  Apollon.,  i.  7),  and 
bore  traffic  to  and  from  the  port  of  Rhegma.  In  the  time 
of  Xenophon  (Anab.,  i.  2.  23)  Tarsus  was  already  great 
and  flourishing,  and  was  the  residence  of  the  vassal  king 
of  Cilicia.  Its  civilization  at  this  time  seems  to  have  been 
mainly  Semitic,  as  was  to  be  expected  from  the  geograph 
ical  relations  of  Cilicia,  which  have  generally  associated 
its  history  with  that  of  Syria.  We  have  coins  of  Tarsus 
(tin)  of  the  Persian  period,  bearing  Aramaic  inscriptions; 
and  the  deities  of  the  town,  known  in  later  times  as 
Heracles,  Perseus,  Apollo,  Athena  (Dio  Chr.,  ii.  22),  seem 
to  have  been  akin  to  those  of  the  Phoenicians  and  Syrians 
(see  below).  The  Semitic  influence  was  doubtless  very 
ancient ;  indeed,  the  Assyrians  invaded  Cilicia  in  the  9th 
century  B.C.,  at  which  date  Tarsus  is  perhaps  mentioned 
on  the  monuments  under  the  name  of  Tarzi  (Schrader, 
Keilinschr.  und  Gesck.,  1878,  p.  240  ;  the  reading  is  not 


certain).  After  Tarsus  was  Hellenized  the  citizens  learned 
to  boast  that  they  were  Argives  sprung  from  the  com 
panions  of  Triptolemus  (Strabo,  xiv.  5.  12;  Dio  Chr., 
ii.  20),  and  the  town  became  the  seat  of  a  famous  school 
of  philosophy  which  was  frequented  almost  exclusively 
by  natives,  but  sent  forth  teachers  as  far  as  Rome 
itself.1  More  than  one  of  these  philosophers,  notably 
Athenodorus  the  teacher  of  Augustus,  and  Nestor  the 
teacher  of  Marcellus,  held  the  chief  magistracy  of  the  city. 
Athenodorus  and  his  predecessors  were  Stoics,  but  Nestor 
was  an  Academic  (Strabo,  xiv.  5.  14),2so  that  the  Platonic 
philosophy  is  that  with  which  Paul  would  probably  have 
come  in  contact  if  he  gave  heed  to  the  Greek  wisdom  of 
his  native  city.  Presumably,  however,  he  formed  no 
higher  opinion  of  the  culture  of  Tarsus  than  did  his  con 
temporary  Apollonius  of  Tyana,  whose  testimony  as  to  the 
character  of  the  citizens  (Vit.  Ap.,  i.  7)  is  confirmed  by 
Dio  Chrysostom.  Tarsus  had  made  rapid  material  pro 
gress  since  Cilicia  became  Roman  (66  B.C.).  It  was  the 
capital  of  a  rich  province,  and  had  received  freedom  from 
Antony,  and  from  Augustus  the  dignity  of  a  metropolis  and 
important  immunities  for  its  commerce  (Dio  Chr.,  ii.  36). 
The  inhabitants  were  vain,  effeminate,  and  luxurious,  more 
like  Phoenicians  than  Greeks.  Their  sensuous  Eastern 
religion  in  these  golden  days  of  affluence  had  more  attrac 
tion  for  them  than  the  grave  philosophy  of  the  Porch ;  and 
the  legend  supposed  to  be  graven  on  the  statue  of  Sardana- 
palus,  at  the  neighbour  city  of  Anchiale,  "let  us  eat  and 
drink,  for  to-morrow  we  die,"  which  Paul  quotes  in  1  Cor. 
xv.  32,  might  have  been  the  motto  of  the  mass  of  the 
townsmen.3  At  Tarsus  the  emperor  Tacitus  died,  and 
Julian  was  buried.  The  city  was  deserted  and  lay  waste 
during  the  frontier  wars  of  Greeks  and  Arabs  in  the  first 
century  of  Islam ;  a  Moslem  general,  who  saw  the  ruins, 
estimated  its  former  population  at  100,000  (Beladhori,  p. 
169).  It  was  rebuilt  and  settled  as  a  military  colony  and 
frontier  post  by  Hanin  al-Rashid  in  787  A.D.,  and  became 
a  starting  point  of  forays  against  the  Christians.  On  such 
a  campaign  the  caliph  Ma'mun  died,  and  was  buried  at 
Tarsus  (833),  having  caught  a  fever,  like  Alexander  the 
Great,  by  bathing  in  the  cold  Cilician  waters.  Tarsus 
was  temporarily  recovered  to  Christendom  by  Nicephorus 
Phocas,  and  again  by  the  crusaders  under  Baldwin. 
Finally  it  remained  in  the  hands  of  the  Turks. 

The  Heracles  of  Tarsus  was  the  Cilician  god  Sandan.  Dio 
Chrysostom  calls  him  the  apxyyts  of  the  Tarsians  (ii.  23),  and 
he  may  be  identified  with  the  Baal  of  Tarsus  named  on  the  coins 
already  spoken  of.  He  was  worshipped  by  the  periodical  erection 
of  "a Very  fair  pyre"  (ibid.),  a  rite  presumably  analogous  to  that 
described  in  the  DC  Dca  Syria,  ch.  49  ;  and  the  remarkable  ruin  of 
Doniik-tash,  a  vast  court  with  massive  walls  enclosing  two  lofty 
platforms  of  concrete,  probably  marks  the  site  of  his  sanctuary 
(see  Perrot  and  Chipiez,  Hist,  "de  I'Art,  iv.  536  sq.,  and  Langlois, 
Voyage  dans  la  Cilicie,  p.  265  sq. ).  A  tradition  making  Sandan 
the  founder  of  Tarsus  is  given  by  Ammianus  (xiv.  8.  3);  and,  as 
the  Greeks  appear  to  have  taken  elements  of  the  myth  of  Sandan 
(including  the  pyre)  into  their  legend  of  Sardanapalus,  this 
explains  the  current  story  that  Sardanapalus  founded  Anchiale- 
and  Tarsus  in  one  day  (Arrian,  ii.  5,  2  ;  Athen.,  xii.  p.  529  sq.)* 
On  Sandan,  see  K.  0.  Miiller,  in  Ehein.  Mus.,  1829,  and  E.  Meyer, 
in  Z.  D.  M.  G.,  1877,  p.  736  sq.  Another  account  in  Ammianus 
makes  Perseus  the  founder  of  Tarsus,  and  it  appears  from  Dio  Chr. 
that  he  was  almost  or  quite  as  much  honoured.  The  footprint  of 
Pegasus  was  shown  at  Tarsus  (Avienus,  1031  sq. ;  comp.  Dio,  ii.  24), 
and  his  rapa-os  (wing?)  was  said  to  have  fallen  there  (Alex.  Polyh. 
in  Steph.  Byz.,  s.v.).  This  worship  reappears  at  Joppa.  Apollo- 
"  with  the  trident "  had  a  sacred  sword  at  Tarsus,  which  could  be 
cleansed  only  by  the  water  of  the  Cydnus  (Plut.,  Def.  Orac.,  41),  and 
is  probably  the  same  as  the  harpe  shown  on  coins  of  Hadrian's 
time  ;  if  so,  he  is  presumably  a  differentiated  form  of  Perseus. 

1  To  Strabo's  list  must  be  added  Zeno,  the  successor  of  Chrysippus. 

2  Lucian,  Macrob.,  21,  makes  him  a  Stoic  and  teacher  of  Tiberius. 

3  Athenaaus,  v.  p.  215,  tells  of  an  Epicurean  philosopher,  Lysias, 
who,  becoming  priest  of  Heracles,  became  tyrant  of  the  city,  taxing 
the  rich  to  provide  largesses  for  the  poor.     The  fact  is  probable,  the 
date  quite  uncertain. 
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The  worship  of  Athena  may  be  connected  with  the  statement  of 
Athenodorus  (the  famous  philosopher  of  Tarsus)  that  the  ancient 
name  of  the  city  was  Parthenia  (Fr.  Hist.  Gr.,  iii.  487);  Abydenus 
in  Eusb.,  Chron.,  p.  35,  ed.  Schb'ne)  ascribes  the  foundation  of  her 
temple  with  its  brazen  columns  and  of  the  city  itself  to  Sennacherib. 
Thus  with  the  Baal  of  Tyre  there  was  worshipped  an  unmarried 
goddess,  as  in  so  many  shrines  of  Syria  and  Asia  Minor.  Dio  Chf*., 
ii.  2,  speaks  also  of  Titans  as  lords  of  the  city.  The  reference  is  to 
Japetus  (Japhet?),  grandfather  of  Cydnus  (Athenodorus,  ut  sup.). 

TARTAGLIA,  Niccoi,6  (c.  1500-1557),  a  self-taught 
mathematician,  was  born  at  Brescia  about  1500.  His 
father,  Michele  Fontana,  was  a  postal  messenger  between 
Brescia  and  the  neighbouring  towns,  who,  dying  in  1506, 
left  two  sons  and  a  daughter  to  the  care  of  their  penniless 
mother.  Niccolo's  childhood  was  accordingly  passed  under 
the  stress  of  dire  poverty,  and  was  marked  by  a  cruel 
misfortune.  During  the  sack  of  Brescia  in  1512  he  was, 
in  the  cathedral  where  he  had  vainly  sought  a  refuge, 
horribly  mutilated  by  some  infuriated  French  soldiers. 
His  skull  was  laid  open  in  three  places,  his  palate  cloven, 
both  jawbones  fractured.  Yet  he  recovered  with  no 
further  assistance  than  his  mother's  patient  care.  He, 
however,  long  continued  to  stammer  in  his  speech,  whence 
the  nickname,  adopted  by  himself,  of  "Tartaglia."  His 
education  remains  a  mystery.  Save  for  the  barest  rudi 
ments  of  reading  and  writing,  he  tells  us  that  he  had  no 
master;  yet  we  find  him  at  Verona  in  1521  an  esteemed 
teacher  of  mathematics.  In  1534  he  transferred  his 
residence  to  Venice,  and  was  there  met  by  Antonio  del 
Fiore  with  a  challenge  to  one  of  the  intellectual  duels 
then  customary.  Del  Fiore  relied  on  his  possession  of  an 
undivulged  formula  by  Scipione  del  Ferro  for  the  solution 
of  a  particular  case  of  cubic  equations.  But  Tartaglia  had 
attained  in  1530  a  similar  result,  which  he  now,  in  Feb 
ruary  1535,  greatly  extended.  His  consequent  triumph 
over  his  adversary  gave  him  a  high  reputation,  and  his 
house  became  the  resort  of  the  learned  of  all  grades  and 
nations.  The  mystery  in  which  he  chose  to  shroud  his 
method  of  dealing  with  cubic  equations  promised  him  a 
highly  effective  weapon  in  future  contests,  as  well  as 
leisure  to  perfect,  before  publishing,  the  coveted  rules. 
But  in  1539  Cardan  enticed  him  to  Milan,  and  there,  by 
unremitting  solicitations,  procured  from  him  the  rude 
verses  in  which  he  had  enshrined  his  discovery  (see 
ALGEBRA,  vol.  i.  p.  513).  The  Milanese  physician's  breach 
of  his  oath  of  secrecy  gave  rise  to  a  bitter  and  lifelong 
quarrel,  the  most  conspicuous  incident  in  which  was  a 
public  disputation  at  Milan,  August  10,  1548,  at  which 
Cardan  shrank  from  appearing.  In  1548  Tartaglia  ac 
cepted  a  situation  as  professor  of  Euclid  at  Brescia,  but 
returned  to  Venice  at  the  end  of  eighteen  months.  He 
died  at  Venice  December  13,  1557.  Acrid  and  emulous 
in  disposition,  he  incurred  abundant  enmities ;  yet  his 
honesty,  uprightness,  and  the  morality  of  his  life  remain 
unimpeached.  He  was  keen-witted,  diligent,  and  ingenious, 
and  by  his  discoveries  in  the  solution  of  equations  helped 
to  initiate  the  rapid  progress  of  modern  mathematics. 

Tartaglia's  first  printed  work,  entitled  Nova  Scicntia  (Venice, 
.1537),  dealt  with  the  theory  and  practice  of  gunnery,  to  which  his 
attention  had  been  drawn  in  1531  by  the  question  of  a  bombardier 
at  Verona  as  to  the  elevation  giving  the  greatest  range.  He  easily 
found  it  to  be  45°  (true  only  in  vacua),  but  failed  to  demonstrate 
the  correctness  of  his  intuition.  Indeed,  he  never  shook  off  the 
erroneous  ideas  of  his  time  regarding  the  paths  of  projectiles, 
further  than  to  see  that  no  part  of  them  could  be  a  straight  line. 
He  nevertheless  inaugurated  the  scientific  treatment  of  the  subject, 
and  his  propositions  reappeared  in  most  ballistical  treatises  down 
to  Blondel's  in  1683.  The  publication  of  the  Nova  Scicntia  was 
determined  by  the  menacing  attitude  of  Soliman  II.  Unless  in 
the  interests  of  Christendom,  Tartaglia  regarded  it  as  a  crime  to 
promote  arts  of  destruction.  Inquiries  rendered  lawful  by  necessity 
were,  however,  resumed  in  his  Quesiti  et  Invenzioni  Diverse,  a  col 
lection  of  the  author's  replies  to  questions  addressed  to  him  by 
persons  of  the  most  varied  conditions,  published  in  1546,  with  a 
dedication  to  Henry  VIII.  of  England.  Problems  in  artillery 


occupy  two  out  of  nine  books ;  the  sixth  treats  of  fortification  ;  the 
ninth  gives  several  examples  of  the  solution  of  equations  of  the 
third  degree.  His  last  years  were  full  of  activity.  He  published 
in  1551  Regola  Generale  per  sollcvare  ogni  affondata  Nave,  intitolata 
la  Travagliata  Invcnzione  (an  allusion  to  his  personal  troubles  at 
Brescia),  setting  forth  a  method  for  raising  sunken  ships,  and 
describing  the  diving-bell,  then  little  known  in  western  Europe. 
He  pursued  the  subject  in  Ragionamenti  sopra  la  Travagliata 
Invcnzione  (May  1551),  adding  a  table  of  specific  gravities.  Of 
his  largest  work,  entitled  General  Trattato  di  Numeri  e  Misure, 
two  parts  appeared  at  Venice  in  1556,  the  remaining  four  post 
humously  in  1560.  This  is  a  comprehensive  mathematical  treatise, 
including  arithmetic,  geometry,  mensuration,  and  algebra  as  far  as 
quadratic  equations.  He  designed  to  embody  the  results  of  his 
original  investigations  in  a  separate  form ;  but  his  Algebra  Nova 
remained  unwritten.  He  published  the  first  Italian  translation  of 
Euclid  (1543)  and  the  earliest  version  from  the  Greek  of  some  of 
the  principal  works  of  Archimedes  (1543).  These  included  the  tract 
De  Insidentibus  Aquae,  of  which  his  Latin  now  holds  the  place 
of  the  lost  Greek  text.  An  Italian  version  of  it  is  appended  to 
his  Ragionamenti.  Tartaglia  was  the  first  Italian  writer  on  forti 
fication,  and  claimed  the  invention  of  the  gunner's  quadrant. 

Tartaglia's  own  account  of  his  early  life  is  contained  in  his  Quesiti,  lib.  vi.  p. 
74.  Sec  also  Bittanti's  Discorso  di  tficcolo  Tartaglia,  Brescia,  1871;  Buoncom- 
pagni,  fntonw  ad  vn  Tfstamento  inedito  di  N.  Tartaglia,  Milan,  1881 ;  Libri, 
Ilia,  des  Sciences  Mathematiqiies,  t.  iii.  p.  149;  Montueia,  Ifist.  des  Math.,  vol.  i. 
p.  5(57  ;  Marie,  Hist,  det  Sciences,  t.  ii.p.  242 ;  Hankel,  Zur  Gesch.  d.  Math.,  1874, 
p.  S(iO;  Rossi,  Elogi  di  Bretciani  Illustri,  p.  386.  Tartnglia's  writings  on  gunnery 
were  translated  into  EiiRlisli  by  Lucar  in  1588,  and  into  French  by  Hieffel  in  1845. 
Thos.  Salusbury  published  (London,  15G4)  an  English  version  of  his  Ti-avagliata 
Jnrenzione,  and  a  selection  from  his  writings  appeared  at  Venice  in  1606  with  the 
title  Operedel  famotisiimo  Niccolo  Tartaglia,  1  vol.  8vo. 

TARTAN  is  a  worsted  cloth  woven  with  alternate 
stripes  or  bands  of  coloured  warp  and  weft,  so  as  to  form 
a  chequered  pattern  in  which  the  colours  alternate  in 
"  sets  "  of  definite  width  and  sequence.  The  weaving  of 
particoloured  and  striped  cloth  cannot  be  claimed  as 
peculiar  to  any  special  race  or  country^  for  indeed  such 
checks  are  the  simplest  ornamental  form  into  which  dyed 
yarns  can  be  combined  in  the  loom.  But  the  term  tartan 
is  specially  applied  to  the  variegated  cloth  used  for  the 
principal  portions  of  the  distinctive  costume  of  the  High 
landers  of  Scotland.  For  this  costume,  and  the  tartan  of 
which  it  is  composed,  great  antiquity  is  claimed,  and  it  is 
asserted  that  the  numerous  clans  into  which  the  Highland 
population  were  divided  had  each  from  time  to  time  a 
special  tartan  by  which  it  was  distinguished.  After  the 
rebellion  of  1745  various  Acts  of  Parliament  were  passed 
for  disarming  the  Scottish  Highlanders  and  for  prohibiting 
the  use  of  the  Highland  dress  in  Scotland,  under  severe 
penalties.  These  Acts  remained  nominally  in  force  till 
1782,  when  they  were  formally  repealed,  and  since  that 
time  clan  tartan  has,  with  varying  fluctuations  of  fashion, 
been  a  highly  popular  article  of  dress,  by  no  means  con 
fined  in  its  use  to  Scotland  alone ;  and  many  new  and 
imaginary  "  sets  "  have  been  invented  by  manufacturers, 
with  the  result  of  introducing  confusion  in  the  heraldry 
of  tartans,  and  of  throwing  doubt  on  the  reality  of  the 
distinctive  "  sets "  which  at  one  time  undoubtedly  were 
more  or  less  recognized  as  the  badge  of  various  clans. 
The  manufacture  has  long  been  carried  on  at  Bannockburn, 
in  the  neighbourhood  of  Stirling,  and  it  still  continues  to 
be  a  feature  of  the  local  industries  there. 

Undoubtedly  the  term  tartan  was  known,  and  the  material  was 
woven,  "of  one  or  two  colours  for  the  poor  and  more  varied  for 
the  rich,"  as  early  as  the  middle  of  the  15th  century.  In  the 
accounts  of  John,  bishop  of  Glasgow,  treasurer  to  King  James  III. 
in  1471,  there  occurs,  with  other  mention  of  the  material,  the 
following: — "Ane  elne  and  ane  halve  of  blue  Tartane  to  lyne  his 
gowne  of  cloth  of  Gold."  It  is  here  obvious  that  the  term  is  not 
restricted  to  particoloured  chequered  textures.1  In  1538  accounts 
were  incurred  for  a  Highland  dress  for  King  James  V.  on  the 
occasion  of  a  hunting  excursion  in  the  Highlands,  in  which  there 
are  charges  for  "variant  cullorit  velvet,"  for  "ane  schort  Heland 
coit,"  and  for  "Heland  tartane  to  be  hose  to  the  kinge's  grace." 
Bishop  Lesley,  in  his  De  Origine,  Moribus,  ct  Rebus  Gestis  Scotorum, 
published  in  1578,  says  of  the  ancient  and  still-used  dress  of  the 
Highlanders  and  islanders,  "all,  both  noble  and  common  people, 
wore  mantles  of  one  sort  (except  that  the  nobles  preferred  those  of 
si-vcral  colours)."  George  Buchanan,  in  his  Rerum  Scoticarum 

1  Neither  so  is  it  in  the  French  tiretaine  or  in  the  Spanish  tiritana. 
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Historia  (1582),  as  translated  by  Monypenny  (1612),  says  of  the 
Highlanders,  "they  delight  iu  marled  clothes,  specially  that  have 
any  long  stripes  of  sundry  colours ;  they  love  chiefly  purple  and 
blue.  Their  predecessors  used  short  mantles  or  plaids  of  divers 
colours  sundry  ways  divided ;  and  amongst  some  the  same  custom 
is  observed  to  this  day."  A  hint  of  clan  tartan  distinctions  is 
given  by  Martin  in  his  Western  Isles  of  Scotland  (1703),  which 
work  also  contains  a  minute  description  of  the  dress  of  the  High 
landers  and  the  manufacture  of  tartan.  "  Every  isle,"  he  observes, 
"  differs  from  each  other  in  their  fancy  of  making  plaids,  as  to  the 
stripes  in  breadth  and  colours.  This  humour  is  as  different  through 
the  mainland  of  the  Highlands,  in  so  far  that  they  who  have  seen 
those  places  is  able  at  the  first  view  of  a  man's  plaid  to  guess  the 
place  of  his  residence." 

See  W.  and  A'.  Smith,  Tartans  of  the  Clans  of  Scotland,  1850;  J.  SoTjieski 
Stuart,  Vestiarium  Scoticum,  1842;  R.  R.  M'lan,  Clans  of  (he  Scottish  Highlands, 
1845-40 ;  J.  Grant,  Tartans  of  the  Clans  of  Scotland,  Edinburgh,  1885. 

TARTARIC  ACID,  in  its  ordinary  acceptation,  refers 
to  one  acid,  (C4H4O6)H2 ,  which  occurs  in  most  acid  fruit 
juices,  in  association  generally  with  malic  or  citric,  or  both. 
Grape-juice  owes  its  sourness  almost  entirely  to  acid  tartrate 
of  potash.  While  the  juice  ferments  into  wine,  the  greater 
part  of  the  acid  tartrate  separates  out,  along  with  tartrate 
of  lime,  colouring  matter,  and  other  impurities,  as  a  hard 
crust  adhering  to  the  sides  of  the  cask.  Such  impure  acid 
tartrate  of  potash  is  known  commercially  as  "  argol."  It 
was  known  to  the  Greeks  as  rpvi;,  to  the  Romans  as  fsex 
vini.  The  alchemists  from  the  llth  century  called  it 
tartarus,  which  name  has  survived  in  familiar  chemical 
parlance  to  this  day.  The  true  constitution  of  tartarus 
vini  was  discovered  by  Scheele  in  1769.  He  was  the  first 
to  isolate  the  acid  from  its  acid  potash  salt  by  a  method 
which  is  still  used  for  its  industrial  extraction. 

Manufacture. — Crude  tartar  (10  to  14  cwts.)  is  placed 
in  a  tank,  and  dissolved  in  sufficient  water  with  the  help 
of  steam.  The  surplus  acid  is  then  neutralized  by  addi 
tion  of  powdered  chalk,  and  precipitated  as  lime  salt : — 

2(C4H406)KH  =  (C4H4Oe)K2  +  (C4H406)H2 ; 

normal  suit.  acid 

(C4H406)H2  +  Ca  C03 = (C4H4Oe)Ca  +  H30  +  CO, . 

The  other  half  of  the  tartaric  acid  which  remains  dissolved 
as  normal  potash  salt  is  then  precipitated  in  the  same 
form  by  addition  of  chloride  of  calcium : — 

(C4H406)K,  +  CaCla  =  2KC1  +  (C4H406)Ca. 

The  tartrate  of  lime  precipitate  is  collected,  washed,  and 
decomposed  by  an  excess  of  sulphuric  acid  at  75°  C. : — 

(C4H406)Ca  +  H2S04 = CaS04  +  (C4H406)H2 . 
The  sulphate  of  lime  is  removed  by  decanting  and  filter 
ing,  and  the  acid  solution  evaporated  in  leaden  pans  to  a 
sufficient  degree  to  deposit  crystals  on  standing  in  the 
cold.  The  crystals  are  purified  by  redissolving  them  in 
hot  water,  decolorizing  the  solution  with  animal  charcoal, 
and  causing  the  acid  to  crystallize  a  second  time  after 
addition  of  sulphuric  acid,  which  promotes  the  formation 
of  large  crystals.  The  crystals  contain  a  little  sulphuric 
acid  and  a  trace  of  lead ;  if  intended  for  internal  use,  they 
must  be  recrystallized  from  pure  water. 

Tartaric  acid  forms  hard  colourless  transparent  mono- 
clinic  prisms  of  1'7G4  spec,  grav.,  easily  soluble  in  cold 
and  abundantly  in  hot  water.  It  has  a  strong  but  agree 
able  sour  taste.  At  15°  C.  100  parts  of  water  dissolve 
138  parts  of  the  acid,  100  of  alcohol  (absolute)  20 -4,  and 
100  of  ether  0'39.  It  fuses  at  135°  C.  and  passes  into 
an  amorphous  modification  known  as  meta-tartaric  acid ; 
when  heated  more  strongly  it  loses  water,  and  passes  into 
the  forms  of  anhydrides.  At  high  temperatures  it  is 
decomposed  with  formation  of  charcoal  and  volatile  pro 
ducts,  which  smell  pretty  much  like  those  formed  from 
sugar  in  the  same  circumstances.  Most  oxidizing  agents 
produce  formic  from  the  aqueous  acid.  Boiling  with  oxide 
of  silver  and  excess  of  caustic  alkali  produces  oxalate. 

Tartaric  acid  is  used  largely  in  calico  printing  as  a 
discharge.  In  pharmacy  and  households  it  serves,  con 
jointly  with  bicarbonate  of  soda  or  potash,  for  the  extem 


poraneous  preparation  of  effervescing  drinks.  The  so- 
called  German  effervescing  powders  are  a  combination  of 
weighed-out  doses  of  tartaric  acid  and  of  bicarbonate  of 
soda.  In  the  so-called  "  seltzogenes  "  (glass  apparatus  in 
which  carbonic  acid  is  produced  in  one  compartment,  to  be 
forced  by  its  own  pressure  into  a  mass  of  water,  wine,  &c., 
in  the  other)  the  gas  is  similarly  produced. 

Tartratcs.—  The  acid  potash  salt,  (C4H40?)HK,  "cream  of  tartar," 
is  prepared  from  crude  tartar  (argol)  by  dissolving  it  in  hot  water, 
filtering  off  what  remains  of  tartrate  of  lime  and  other  impurities, 
and  allowing  the  filtrate  to  crystallize.  The  crystals  are  generally 
contaminated  with  a  little  of  the  lime-salt,  for  the  removal  of 
which  the  best  method  is  to  treat  the  powdered  crystals  with 
cold  dilute  hydrochloric  acid  and  then  wash  them  with  cold  water 
by  displacement.  The  lime  passes  into  the  filtrate.  Cream  of 
tartar  forms  small  colourless  hard  crystals  which  dissolve  in  about 
200  parts  of  cold  and  in  15  parts  of  boiling  water.  In  alcohol  the 
salt  is  even  less  soluble  than  in  water. 

The?tormaZ  (neutral)  potash  salt,  (C4H406)K2  +  £H20,  is  prepared 
by  dissolving  powdered  cream  of  tartar  in  hot  solution  of  carbonate 
of  potash  until  a  neutral  or  slightly  alkaline  solution  is  produced. 
The  salt,  being  extremely  soluble  in  water,  does  not  crystallize 
very  readily.  In  former  times  the  carbonate  of  potash  required 
used  to  be  made  by  igniting  one  half  of  the  cream  of  tartar  to  be 
operated  upon  in  a  crucible.  Hence  the  name  of  tartarus  tartaris- 
atus,  which  is  still  familiar  in  pharmacy.  The  salt  is  used  medi 
cinally,  and  also  for  removing  free  acid  from  excessively  sour  wine 
by  formation  of  relatively  insoluble  bitartrate  (Liebig's  method). 

Rochelle  salt,  (C4H406)KNa  +  4H20,  is  prepared  by  not  quite 
neutralizing  hot  solution  of  carbonate  of  soda  with  powdered 
cream  of  tartar.  The  (filtered)  hot  solution  deposits  on  cooling 
magnificent  crystals,  readily  soluble  in  water,  though  less  so  than 
the  unmixed  potash  salt.  Rochelle  salt  is  used  as  a  mild  purgative. 
The  so-called  Seidlitz  powders  are  effervescing  powders  with  a  con 
siderable  addition  of  Rochelle  salt  to  the  bicarbonate. 

The  normal  tartrates  of  lime,  baryta,  &c.,  are  insoluble  precipi 
tates  producible  by  double  decompositions. 

Tartar  emetic,  (C4H406)K(SbO)+£H20,  is  produced  by  boiling 
4  parts  of  oxide  of  antimony,  SbjOg,  and  5  of  powdered  cream  of 
tartar  with  50  of  water  for  about  an  hour.  The  filtered  solution, 
on  cooling,  deposits  crystals  of  the  above  composition  soluble  in 
15  parts  of  cold  and  2'8  of  boiling  hot  water.  The  crystals  gene 
rally  exhibit  the  appearance  of  tetrahedra  ;  yet  they  are  rhombic 
prisms  combined  with  pyramids.  The  process  going  on  in  the 
formation  of  the  salt  is  easily  understood  if  we  remember  that 
Sb203  often  acts  on  aqueous  acids  as  if  it  were  the  monoxide, 
(SbO)20,  of  a  radical  (SbO)  antimonyl.  (SbO)aO  +  H20  is  equi 
valent  to  2(SbO)OH,  and 


20  +  (C4H406)K(SbO). 

Tartar  emetic  has  long  had  a  standing  in  medicine.  In  doses  of 
1-3  grains  it  acts  as  a  powerful  emetic  ;  very  small  doses  (^  to  TV 
grain)  induce  perspiration.  Large  doses  produce  poisonous  effects. 

Analysis.  —  Tartaric  acid  is  characterized  chiefly  by  the  relative 
insolubility  of  its  acid  potash  salt.  To  produce  it  from  a  solution 
of  a  neutral  tartrate,  add  acetic  acid  and  acetate  of  potash,  and 
stir  vigorously;  the  salt  gradually  separates  out  as  a  crystalline 
precipitate.  Neutral  tartrate  solutions,  with  chloride  of  calcium, 
give  a  precipitate  of  tartrate  of  lime,  which  is  at  first  amorphous, 
and  in  this  condition  dissolves  pretty  readily  in  excess  of  reagent 
or  tartrate,  but  in  general  re-separates  in  the  crystalline  form  (the 
un  dissolved  tartrate  likewise  becomes  crystalline)  on  standing. 

Anhydrides.  —  Tartaric  acid,  when  kept  at  135°,  fuses  and  becomes 
meta-tartaric  acid  without  change  of  weight,  and  on  continued  appli 
cation  of  140-150°  C.,  ditartrylic  acid,  C8H30011  =  2C4H60(!-HaO; 
and  at  180°  tartrelic  acid,  C8H8010  =  2C4H606  -  2H20,  is  produced. 
All  these  three  acids  form  salts  of  their  own,  which,  however,  tend 
to  become  tartrates  in  the  presence  of  water.  At  180°  real  tartaric 
anhydride  (like  tartrelic,  C8H80]0  =  2C4H406)  is  produced,  in  addi 
tion  to  tartrelic  acid,  as  an  infusible  yellowish  mass,  insoluble  in 
water  and  in  ether.  By  continued  contact  with  water  it  is  con 
verted  finally  into  tartaric  acid  solution. 

Isoineric  Modifications.  —  Among  these  racemic  add  has  long  been 
known  as  an  occasional  bye-producf  in  the  manufacture  of  tartaric 
acid.  It  used  to  be  believed  that  racemic  acid  is  present  ready 
formed  in  certain  grape-juices,  and  thus  comes  to  make  its  appear 
ance  occasionally  ;  but  it  is  well  known  now  that  the  bulk  of  it  at 
any  rate  is  produced  from  what  was  originally  tartaric  acid,  by  the 
continued  action  of  high  temperatures  and  water.  Racemic  acid  is 
almost  identical  with  tartaric  acid  ;  the  only  purely  chemical  point 
of  difference  is  that  corresponding  salts  of  the  two  acids  often 
crystallize  with  different  proportions  of  water.  The  two  acids, 
however,  are  easily  distinguished  by  their  action  on  polarized  light 
(see  POLARITY,  vol.  xix.  p.  314).  A  solution  of  tartaric  acid  turns 
the  plane  of  polarization  to  the  right  ;  racemic  acid  is,  in  this  sense, 
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optically  inactive.  These  long-known  facts  led  Pasteur  to  the 
discovery  of  the  true  relations  of  the  two  acids.  If  the  double 
racemate,  (C4H406)Na(NH4),  is  allowed  to  crystallize  slowly,  two 
kinds  of  crystals  are  produced,  both  bearing  hemiedrie  faces,  but 
differing  from  each  other  in  the  situation  of  these,  exactly  as  the 
right  hand  differs  from  the  left.  Pasteur  separated  the  two  kinds 
of  crystals,  and  found  that  one  kind  is  identical  with  the  ordinary 
(dextro-)  tartrate  of  soda  and  ammonia,  while  the  other  contains  a 
new  kind  of  tartaric  acid,  which  he  called  Iffivo-tartaric  acid  because 
it  turns  the  plane  of  polarization  to  the  left.  Equal  weights  of  the 
two  acids,  when  dissolved  separately  in  water  and  mixed,  unite, 
with  perceptible  evolution  of  heat,  into  optically  neutral  racemic 
acid.  Racemic  acid,  then,  is  laevo-  and  dextro -tartaric  united 
(loosely)  into  one  molecule.  There  are  a  number  of  optically 
inactive  tartaric  acids,  not  susceptible  of  decomposition  in  the 
sense  in  which  racemic  acid  is.  (W.  D.) 

TARTARS  (more  correctly  TATARS,  but  Tartars  is  the 
form  generally  current),  a  name  given  to  nearly  three 
million  inhabitants  of  the  Russian  empire,  chiefly  Moslem 
and  of  Turkish  origin.  The  majority — in  European 
Russia — are  remnants  of  the  Mongol  invasion  of  the  13th 
century  (see  MONGOLS),  while  those  who  inhabit  Siberia 
are  survivals  of  the  once  much  more  numerous  Turkish 
population  of  the  Ural-Altaic  region,  mixed  to  some 
extent  with  Finnish  and  Samoyedic  stems,  as  also  with 
Mongols.  The  name  is  derived  from  that  of  the  Ta-ta 
Mongols,  who  in  the  5th  century  inhabited  the  north 
eastern  Gobi,  and,  after  subjugation  in  the  9th  century  by 
the  Tungus  Kidaus,  migrated  southward,  there  founding 
the  Mongolian  empire  under  JEXGHIZ  KHAN  (q.v.).  Under 
the  leadership  of  his  grandson  (Batu)  they  moved  west 
wards,  driving  with  them  many  stems  of  the  Turkish  Ural- 
Altaians  towards  the  plains  of  Russia.  The  ethnographical 
features  of  the  present  Tartar  inhabitants  of  European 
Russia,  as  well  as  their  language,  show  that  they  contain 
no  admixture  (or  very  little)  of  Mongolian  blood,  but 
belong  to  the  Turkish  branch  of  the  Ural-Altaic  stock, 
necessitating  the  conclusion  that  only  Batu,  his  warriors, 
and  a  limited  number  of  his  followers  were  Mongolians, 
while  the  great  bulk  of  the  13th-century  invaders  were 
Turks.  On  the  Volga  they  mingled  with  remnants  of  the 
old  Bulgarian  Turkish  empire,  and  elsewhere  with  Finnish 
stems,  as  well  as  with  remnants  of  the  ancient  Italian  and 
Greek  colonies  in  Crimea  and  Caucasians  in  Caucasus. 
The  name  of  Tatars,  or  Tartars,  given  to  the  invaders,  was 
afterwards  extended  so  as  to  include  different  stems  of  the 
same  Turkish  branch  in  Siberia,  and  even  the  bulk  of  the 
then  little  known  inhabitants  of  the  high  plateau  of  Asia 
and  its  north-western  slopes,  which  was  described  under 
the  general  name  of  Tartary.  This  last  name  has  almost 
disappeared  from  geographical  literature,  but  the  name 
Tartars,  in  the  above  limited  sense,  remains  in  full  use. 

The  present  Tartar  inhabitants  of  the  Russian  empire  form  three 
large  groups, — those  of  European  Russia  and  Poland,  those  of 
Caucasus,  and  those  of  Siberia.  The  discrimination  of  the  separate 
Btems  included  under  the  name  is  still  far  from  completion.  The 
following  subdivisions,  however,  may  be  regarded  as  established. 
(1)  The  Kazan  Tartars,  descendants  of  the  Kiptchaks  settled  on  the 
Volga  in  the  13th  century,  where  they  mingled  with  survivors  of 
the  Bulgar  Turks  and  partly  with  Finnish  stems.  They  number 
about  half  a  million  in  the  government  of  Kazan,  about  100,000  in 
each  of  the  governments  of  Ufa,  Samara,  and  Simbirsk,  and  about 
300,000  in  Vyatka,  Saratoff,  Tarnboff,  Penza,  Nijni-Novgorod, 
Perm,  and  Orenburg;  some  15,000  belonging  to  the  same  stem  have 
migrated  to  Ryazan,  or  have  been  settled  as  prisoners  in  the  16th 
and  17th  centuries  in  Lithuania  (Vilna,  Grodno,  and  Podolia);  and 
there  are  some  2000  in  St  Petersburg.  In  Poland  they  constitute 
1  per  cent,  of  the  population  of  the  district  of  Plock.  The  Kazan 
Tartars  speak  a  pure  Turkish  dialect ;  they  are  middle-sized,  broad- 
shouldered,  and  strong,  and  mostly  have  black  eyes,  a  straight  nose, 
and  salient  cheek  bones.  They  are  Mohammedans ;  polygamy  is 
practised  only  by  the  wealthier  classes  and  is  a  waning  institution. 
Excellent  agriculturists  and  gardeners,  very  laborious,  and  having  a 
good  reputation  for  honesty,  they  live  on  the  best  terms  with  their 
Russian  peasant  neighbours.  It  may  be  added  that,  according  to 
M.  Yuferoff  (Etude  tthn.  sur  lesBachkirs,  1881),  those  Bashkirs  who 
live  between  the  Kama,  Ural,  and  Volga  are  not  of  Finnish  origin, 
but  in  virtue  of  their  history,  language,  anthropological  features, 


and  customs  must  be  regarded  as  Tartars.  (2)  The  Astrakhan  Tartars 
(about  10,000)  are,  with  the  Mongol  Kalmucks,  all  that  now  re 
mains  of  the  once  so  powerful  Astrakhan  empire.  They  also  are 
agriculturists  and  gardeners ;  while  some  12,000  Kundrovsk  Tartars 
still  continue  the  nomadic  life  of  their  ancestors.  (3)  The  Crimean 
Tartars,  who  occupied  the  Crimea  in  the  13th  century,  have  pre 
served  the  name  of  their  leader,  Nogai.  During  the  15th,  16th, 
and  17th  centuries  they  constituted  a  rich  empire,  which  prospered 
until  it  fell  under  Turkish  rule,  when  it  had  to  suffer  much  from 
the  wars  fought  between  Turkey  and  Russia  for  the  possession  of 
the  peninsula.  The  war  of  1853  and  the  laws  of  1860-63  and  1874 
caused  an  exodus  of  the  Crimean  Tartars;  they  abandoned  their 
admirably  irrigated  fields  and  gardens  and  moved  to  Turkey,  so 
that  now  their  number  falls  below  100,000.  Those  of  the  south 
coast,  mixed  with  Greeks  and  Italians,  are  well  known  for  their 
skill  in  gardening,  their  honesty,  and  their  laborious  habits,  as  well 
as  for  their  fine  features,  presenting  the  Tartar  type  at  its  best. 
The  mountain  Tartars  closely  resemble  those  of  Caucasus,  while 
those  of  the  steppes — the  Nogais — are  decidedly  of  a  mixed  origin 
from  Turks  and  Mongolians. 

The  Tartars  of  Caucasus,  who  inhabit  the  upper  Kuban,  the  steppes 
of  the  lower  Kuma  and  the  Kura,  and  the  Araxes,  number  about 
1,350,000.  Of  these  (4)  the  Nogais  on  the  Kuma  show  traces  of 
an  intimate  mixture  with  Kalmucks.  They  are  nomads,  supporting 
themselves  by  cattle-breeding  and  fishing ;  few  are  agriculturists. 
(5)  The  Karatchais  (18,500)  in  the  upper  valleys  about  Elburz  live 
by  agriculture.  (6)  The  mountain  Tartars  (about  850,000),  divided 
into  many  tribes  and  of  an  origin  still  undetermined,  are  scattered 
throughout  the  provinces  of  Baku,  Erivan,  Tiflis,  Kutais,  Dagh- 
estau,  and  partly  also  of  Batum.  They  are  certainly  of  a  mixed 
origin,  and  present  a  variety  of  ethnological  types,  all  the  more  so 
as  all  who  are  neither  Armenians  nor  Russians,  nor  belong  to  any 
distinct  Caucasian  tribe,  are  often  called  Tartars.  As  a  rule  they 
are  well  built  and  little  behind  their  Caucasian  brethren.  They 
are  celebrated  for  their  excellence  as  gardeners,  agriculturists,  cattle- 
tenders,  and  artisans.  Although  most  fervent  Shi'ites,  they  are  on 
very  good  terms  both  with  their  Suunite  and  "with  their  Russian 
neighbours.  Polygamy  is  rare  with  them,  and  their  women  go  to 
work  unveiled. 

The  Siberian  Tartars,  mostly  mixed  with  Finnish  stems,  are  the 
most  difficult  to  classify.  They  occupy  three  distinct  regions, — a 
strip  running  west  to  east  from  Tobolsk  to  Tomsk,  the  Altai  and 
its  spurs,  and  South  Yeniseisk.  They  originated  in  the  agglo 
merations  of  Turkish  stems  which  in  the  region  north  of  the 
Altai  succeeded  the  Ugro-Samoycdic  civilization  (see  SIBERIA),  and 
reached  a  relatively  high  degree  of  culture  between  the  4th  and  the 
8th  centuries,  but  were  subdued  and  enslaved  by  the  Mongols. 
In  the  meantime  the  following  subdivisions  of  the  Siberian  Tartars 
may  be  accepted.  (7)  The  Baraba  Tartars,  who  take  their  name 
from  one  of  their  stems  (Barama),  number  about  50,000  in  the 
government  of  Tobolsk  and  about  5000  in  Tomsk.  After  a  strenuous 
resistance  to  Russian  conquest,  and  much  suffering  at  a  later 
period  from  Kirghiz  and  Kalmuck  raids,  they  now  live  by  agri 
culture,  either  in  separate  villages  or  along  with  Russians.  (8) 
The  Tcholym  or  Tchulym  Tartars  on  the  Tcholym  and  both  the 
rivers  Yus  speak  a  Turkish  language  with  many  Mongolian  and 
Yakut  words,  and  are  more  like  Mongols  than  Turks.  In  last 
century  they  paid  a  tribute  for  2550  arbaletes,  but  they  now  are 
rapidly  becoming  fused  with  Russians.  (9)  The  Abakan  or  Minu 
sinsk  Tartars  occupied  the  steppes  on  the  Abakan  and  Yus  in  the 
17th  century,  after  the  withdrawal  of  the  Kirghizes,  and  represent  a 
mixture  with  Koibals  (whom  Castren  considers  as  partly  of  Ostiak 
and  partly  Samoyedic  origin)  and  Beltirs — also  of  Finnish  origin. 
Their  language  is  also  mixed.  They  are  known  under  the  name  of 
Sagais,  who  numbered  11,720  in  1864,  and  are  the  purer  Turkish 
stem  of  the  Minusinsk  Tartars,  Koibals,  and  Kyzyl  or  Red  Tartars. 
Formerly  Shamanists,  they  now  are,  nominally  at  least,  adherents 
of  the  Greek  Orthodox  Church,  and  support  themselves  mostly  by 
cattle-breeding.  Agriculture  is  spreading  but  slowly  among  them ; 
they  still  prefer  to  plunder  the  stores  of  bulbs  of  Lilium  Martagon, 
Pazonia,  and-JZrythroniiim  Dciis  canis  laid  up  by  the  steppe  mouse 
(Mus  socialis).  The  Soyotes,  or  Soyons,  of  the  Sayan  Mountains, 
who  are  Finns  mixed  with  Turks,  the  Uryankhes  of  north-west 
Mongolia,  who  are  of  Turkish  origin  but  follow  Buddhism,  and  the 
Karagasses,  also  of  Turkish  origin  but  much  like  the  Kirghizes, 
and  reduced  now  to  a  few  hundreds,  are  akin  to  the  above.  (10) 
The  Tartars  of  the  northern  slopes  of  the  Altai  (nearly  20,000  in 
number)  are  of  Finnish  origin.  They  comprise  some  hundreds 
of  Kumandintses,  the  Lebed  Tartars,  the  Tchernevyie  or  Black- 
Forest  Tartars,  and  the  Shors  (11,000),  descendants  of  the  Kuznetsk 
or  Iron-Smith  Tartars.  They  are  chiefly  hunters,  passionately  lov 
ing  their  taiga,  or  wild  forests,  and  have  maintained  their  Shaman 
religion  and  tribal  organization  into  suoks.  They  live  partly  also 
on  cedar-nuts  and  honey  collected  in  the  forests.  Their  dress  is 
that  of  their  former  rulers,  the  Kalmucks,  and  their  language  con 
tains  many  Mongolian  words.  (11)  The  Altai  Tartars,  or  "Altaians," 
comprise — (a)  the  Mountain  Kalmucks  (12,000),  to  whom  this  name 
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lias  been  given  by  mistake,  and  who  have  nothing  in  common  with 
the  Kalmucks  except  their  dress  and  mode  of  life,  while  they 
speak  a  Turkish  dialect,  and  (b)  the  Teleutes,  or  Telenghites  (5800), 
a  remainder  of  a  formerly  numerous  and  warlike  nation  who  have 
migrated  from  the  mountains  to  the  lowlands,  where  they  now 
live  along  with  Russian  peasants. 

Finally,  there  are  a  number  of  Tartars  in  Turkestan  and  Central 
Asia.  "Without  including  under  this  name  the- Sarts  and  the 
Kuramintses  of  Turkestan,  still  less  the  Kirghiz-Kazaks,  it  may 
be  reckoned  that  there  are  still  nearly  30,000  survivors  of  the 
Uigurs  in  the  valley  of  the  Hi,  about  Kuldja,  and  in  the  Khami  oasis. 

As  is  evident  from  the  above,  although  the  name  Tartars 
originated  in  an  indiscriminate  application  of  the  word  to  the 
Turkish  and  Mongolian  stems  which  invaded  Europe  six  centuries 
ago,  and  its  gradual  extension  to  the  Turkish  stems  mixed  with 
Mongolian  or  Finnish  blood  in  Siberia,  it  still  represents  an  aggre 
gate  of  characters  which  warrant  at  least  a  provisional  use  of  this 
genetic  name,  if  those  to  whom  it  is  given  are  properly  subdivided. 
It  embodies  stems  which,  although  widely  distinct,  still  have  some 
common  ethnographical  and  philological  features,  besides  being  to 
some  extent  of  like  origin  and  history. 

The  literature  of  the  subject  is  very  extensive,  and  bibliographical  indexes 
may  be  found  in  the  Geographical  Dictionary  of  P.  Semenoff,  appended  to  the 
articles  devoted  respectively  to  the  names  given  above,  as  also  in  the  yearly 
Indexes  by  51.  Mezhoff.  Besides  the  well-known  works  of  Castre'n,  which  are 
a  very  rich  source  of  information  on  the  subject,  Schiefner  (St  Petersburg 
academy  of  science),  Donner,  Ahlqvist,  and  other  explorers  of  the  Ural-Altaians, 
as  also  those  of  the  Russian  historians  Solovieff,  Kostomaroff,  Bestuzheff-Riumin, 
Schapoff,  and  Ilovaiskiy,  the  following  containing  valuable  information  may  be 
mentioned :  —the  publications  of  the  Russian  Geographical  Society  and  its  branches ; 
the  Russian  Ettiographicheskiy  Sbornik ;  the  Jzve&tia  of  the  Moscow  society  of 
the  amateurs  of  natural  science ;  the  works  of  the  Russian  ethnographical  con 
gresses  ;  Kostroff  s  researches  on  the  Siberian  Tartars  in  the  memoirs  of  the 
Siberian  branch  of  the  geogr.  soc.;  Radloffs  Reite  durch  den  Altai,  Aus  Sibirien; 
"  Picturesque  Russia  '  (Jivopisnaya  Rossiya)  ;  Semenoff  s  and  Potanin's  "  Supple 
ments  "  to  Ritter's  Asien  ;  Harkavi's report  to  the  congress  at  Kazan ;  Hartakhai's 
"Hist,  of  Crimean  Tatars,"  in  Vyestnik  Evropy,  I860  and  1867;  "Katchinsk 
Tartars,"  in  Izvestia  Russ.  Geogr.  Soc.,  xx.,  1884.  (P.  A.  K.) 

TARTARUS,  in  the  Iliad  (viii.  13  sq.,  481),  is  a  dark 
underground  prison  with  iron  gates,  as  far  below  Hades  as 
earth  is  below  heaven,  whither  Cronus  and  the  Titans  were 
thrust  down  by  Zeus  (vol.  xxi.  p.  321),  and  to  which  the 
sovereign  of  Olympus  threatens  to  consign  other  gods  who 
may  disobey  his  behests.  Later  writers  make  Tartarus 
the  place  of  punishment  of  the  wicked  after  death  :  yEneas, 
in  his  visit  to  the  abode  of  the  shades,  comes  to  a  point 
where  the  road  divides,  the  branch  to  the  right  leading  to 
Elysium  and  that  on  the  left  to  the  prison-house  of 
Tartarus,  girt  about  by  a  triple  wall,  with  the  fiery  Phlege- 
thon  as  a  moat,  and  guarded  by  the  fury  Tisiphone  (^En., 
vi.  540  sq.).  Tartarus  is  personified  as  the  son  of  JEther 
and  Ge,  and  father  of  the  giants  Typhoeus  and  Echidna. 

TARTINI,  GIUSEPPE  (1692-1770),  violinist,  composer, 
and  musical  theorist,  was  born  at  Pirano,  April  12,  1692, 
and  in  early  life  studied,  with  equal  want  of  success,  for 
the  church,  the  law  courts,  and  the  profession  of  arms. 
His  life  as  a  young  man  was  wild  and  irregular,  and  his 
temper  extremely  violent  and  impulsive.  His  unfitness 
for  an  ecclesiastical  career  was  manifest ;  and,  after  failing 
in  jurisprudence,  he  crowned  his  improprieties  by  clan 
destinely  marrying  the  niece  of  Cardinal  Cornaro,  arch 
bishop  of  Padua.  Though  the  family  of  Tartini  had  been 
legally  ennobled,  the  cardinal  resented  the  marriage  as 
a  disgraceful  mesalliance,  and  denounced  it  so  violently 
that  the  unhappy  bridegroom,  thinking  his  life  in  danger, 
fled  for  safety  to  a  monastery  at  Assisi,  where,  calmed  by 
the  soothing  influence  of  the  religious  life,  his  character 
underwent  a  complete  change.  Docile  and  obedient,  as 
he  had  before  been  passionate  and  headstrong,  he  studied 
the  theory  of  music  under  Padre  Boemo,  the  organist  of 
the  monastery,  and,  without  any  assistance  whatever, 
taught  himself  to  play  the  violin  in  so  masterly  a  style 
that  his  performances  in  the  church  became  the  wonder  of 
the  neighbourhood.  For  more  than  two  years  his  identity 
remained  undiscovered,  but  one  day  the  wind  blew  aside 
a  curtain  behind  which  he  was  playing,  and  one  of  his 
hearers  recognized  him  and  betrayed  his  retreat  to  the 
cardinal,  who,  hearing  of  his  changed  character,  re 
admitted  him  to  favour  and  restored  him  to  his  wife. 

Tartini  next  removed  to  Venice,  where  the  fine  violin- 


playing  of  Veracini  excited  his  admiration  and  prompted 
him  to  repair,  by  the  aid  of  good  instruction,  the  short 
comings  of  his  own  self-taught  method.  After  this  he 
studied  for  some  time  at  Ancona ;  and  here,  about  1714, 
he  made  the  curious  acoustical  discovery  on  which  his  fame 
as  a  theorist  chiefly  rests.  He  observed  that,  when  two 
notes  are  sounded  together  on  the  violin  with  sufficient  in 
tensity,  a  third  sound,  distinct  from  both,  is  simultaneously 
produced.  For  the  production  of  this  "  third  sound,"  as  he 
called  it,  Tartini  failed  to  account  on  strict  mathematical 
principles.  When  the  two  primary  notes  form  an  im 
pure  consonance,  the  "  third  sound  "  of  Tartini  (now  known 
as  a  difference  tone  of  the  first  order)  is  accompanied  by 
beats  due  to  the  presence  of  different  tones  of  higher 
orders,  the  existence  of  which,  unknown  of  course  to 
Tartini,  has  been  established  by  Helmholtz.  Tartini  made 
his  observations  the  basis  of  a  theoretical  system  which 
he  set  forth  in  his  Trattato  di  Musica,  secondo  la  vera 
scienzia  dell'  Armonia  (Padua,  1754)  and  Dei  Principij 
delV  Armonia  Musicale  (Padua,  1767).  In  1721  he  re 
turned  to  Padua,  where  he  was  appointed  solo  violinist  at 
the  church  of  San  Antonio.  From  1723  to  1726  he  acted 
as  conductor  of  Count  Kinsky's  private  band,  but  after 
wards  returned  to  his  old  post  at  Padua,  where  he  died 
on  February  16,  1770. 

Tartini's  compositions  are  very  numerous,  and  faithfully  illustrate 
his  passionate  and  masterly  style  of  execution,  which  surpassed 
in  brilliancy  and  refined  taste  that  of  all  his  contemporaries.  He 
frequently  headed  his  pieces  with  an  explanatory  poetical  motto, 
such  as  "  Ombra  cara,"  or  "  Volgete  il  riso  in  pianto  o  mie  pupille." 
Concerning  that  known  as  11  Trillo  del  Diavolo,  or  The  Devil's 
Sonata,  he  told  a  curious  story  to  Lalande,  in  1766.  He  dreamed 
that  the  devil  had  become  his  slave,  and  that  he  one  day  asked 
him  if  he  could  play  the  violin.  The  devil  replied  that  he  believed 
he  could  pick  out  a  tune,  and  thereupon  he  played  a  sonata  so 
exquisite  that  Tartini  thought  he  had  never  heard  any  music  to 
equal  it.  On  awaking,  he  tried  to  note  down  the  composition, 
but  succeeded  very  imperfectly,  though  the  resulting  Devil's  Sonata 
is  one  of  his  best  and  most  celebrated  productions. 

Besides  the  theoretical  works  we  have  mentioned,  Tartini  wrote 
a  Trattato  delle  Appogiature,  posthumously  printed  in  French, 
and  an  unpublished  work,  Delle  Eagioni  e  delle  Proporzioni,  the 
MS.  of  which  has  been  lost. 

TARUDANT.     See  MOROCCO,  vol.  xvi.  p.  834. 

TASHKEND,  or  TASHKENT,  one  of  the  largest  and 
most  important  cities  of  Central  Asia,  now  the  capital  of 
Russian  Turkestan,  is  situated  in  the  valley  of  the  Tchir- 
tchik,  some  50  miles  above  its  junction  with  the  Syr-Daria, 
in  41°  20'  N.  lat.  and  69°  18'  E.  long.  The  city,  formerly 
enclosed  by  walls  which  are  now  ruinous,  is  surrounded 
by  rich  gardens,  and  its  houses  are  buried  among  the 
fruit  and  other  trees  which  grow  all  along  the  number 
less  ramifications  of  the  irrigation  canals.  The  buildings, 
which  are  of  stone  and  sun-dried  bricks,  are  mostly  low, 
on  account  of  the  earthquakes  which  frequently  disturb 
the  region.  Like  all  old  cities  of  Asia,  Tashkend  is  sub 
divided  into  sections  (yurts),  which  are  characterized  by 
the  special  trades  carried  on  in  each.  Asiatic  Tashkend 
in  1871  had  78,130  inhabitants,  mostly  Sarts  (75,176), 
with  a  few  Uzbegs,  Kirghizes,  Jews,  Russians,  and  Ger 
mans.  A  depression  in  the  south-east  is  occupied  by  Rus 
sian  Tashkend,  dating  from  1865,  which  has  clean,  broad 
streets  lined  with  poplars,  the  low  nice-looking  houses 
being  surrounded  by  gardens.  In  1875  its  population, 
exclusive  of  the  military,  was  4860,  mostly  Russians.  It 
has  a  public  library  containing  a  rich  collection  of  works 
on  Central  Asia,  an  observatory,  a  museum,  two  gymnasia, 
a  seminary,  and  the  buildings  occupied  by  the  administra 
tion.  A  branch  of  the  Russian  Geographical  Society  has 
been  opened  at  Tashkend,  and  its  publications,  as  also  those 
of  the  statistical  committee  and  the  Turkestan  Gazette, 
contain  most  valuable  information  about  Turkestan.  Ac 
cording  to  the  most  recent  estimates,  the  population  of 
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Tashkend,  with  its  suburbs,  is  reckoned  at  100,000.  In 
consequence  of  the  chequered  history  of  the  town  (see 
TURKESTAN),  few  old  buildings  have  been  preserved,  and 
only  the  madrasah  Beklar  Bek,  with  its  fifty  students,  and 
the  graves  of  Sheikh  Zenedjin-baba  and  Zenghi-ata  are 
worthy  of  mention.  The  former  is  four  centuries  old,  and 
that  of  Zenghi-ata,  a  saint  held  in  high  veneration  through 
out  Central  Asia,  yearly  attracts  thousands  of  pilgrims. 

A  variety  of  petty  trades  are  carried  on  in  numerous  small  work 
shops, — weaving  and  dyeing  of  cottons  and  the  manufacture  of  small 
brass  and  iron  wares,  of  harness,  and  especially  of  boots,  being  the 
chief.  Most  of  the  inhabitants  are  also  engaged  in  raising  corn, 
rice,  oil-plants,  cotton,  wine,  and  lucerne,  and  in  gardening.  The 
trade  of  Tashkeud  has  lost  its  former  importance,  but  corn,  cattle, 
silk,  cotton,  and  fruits  are  still  exported,  and  all  kinds  of  manu 
factured  wares  are  imported  from  the  countries  to  the  south. 

TASMAN,  ABEL  JANSZEN  (c.  1602-1659),  a  dis 
tinguished  Dutch  navigator,  born  at  Hoorn,  North  Hol 
land,  probably  in  1602  or  1603.  He  is  known  to  have 
made  two  important  voyages  of  discovery  in  the  Pacific 
and  Southern  Oceans ;  only  of  the  second  of  them  have 
we  a  full  account.  In  June  1639  Tasrnan,  along  with 
Matthew  Quast,  was  despatched  by  Van  Diemen,  governor- 
general  of  the  Dutch  East  Indies,  on  a  voyage  to  the 
Western  Pacific,  which  was  first  directed  to  the  Philippine 
Islands;  part  of  the  coast  of  Luzon  was  explored.  Sailing 
east  and  north  Tasman  and  Quast  touched  at  several  of 
the  Bonin  Islands,  which  they  were  probably  the  first  to 
discover.  Sailing  still  farther  north,  in  quest  of  what 
were  then  known  as  the  "  islands  of  gold  and  silver,"  they 
reached  the  latitude  of  38°  40'  N.,  about  600  miles  east 
of  Japan,  and  continued  east  for  other  300  miles  on  the 
parallel  without  discovering  anything.  On  October  15 
the  navigators  decided  to  return,  and,  after  touching  at 
Japan,  anchored  at  Taiwan-fu,  Formosa,  November  21. 
After  this,  Tasman  was  engaged  in  operations  in  the 
Indian  seas  until  1642,  when  he  set  out  on  his  first  great 
expedition.1  Several  Dutch  navigators  had  already  dis 
covered  various  portions  of  the  west  coast  of  Australia, 
and  the  Dutch  East  India  Company  were  anxious  to 
obtain  a  more  accurate  and  extended  survey  of  that  land. 
Sailing  from  Batavia  on  August  14,  1642,  with  two 
vessels,  the  "Heemskirk"  and  "Zeehaan,"  Tasman  on 
November  24  sighted  the  land  to  which  he  gave  the  name 
of  Van  Dieinen,  in  honour  of  the  governor-general,  but 
which  is  now  named  Tasmania.  He  doubled  the  land, 
which  he  evidently  did  not  know  was  an  island,  and,  run 
ning  up  Storm  Bay,  anchored  on  December  1  in  the  bay  to 
which  he  gave  the  name  of  Frederick  Henry.  There  he 
set  up  a  post  on  which  he  hoisted  the  Dutch  flag.  Quit 
ting  Van  Diemen's  Land  on  December  5,  Tasman  steered 
eastwards  with  a  vague  idea  of  reaching  the  Solomon 
Islands,  and  on  December  13  he  discovered  a  "  high 
mountainous  country,"  which  he  called  "  Staatenland " 
(New  Zealand).  Cruising  along  the  west  coast  of  the 
South  Island,  he  anchored  on  the  18th  in  40°  50'  S.  lat., 
at  the  entrance  of  a  "  wide  opening,"  which  he  took  to  be 
a  "  fine  bay,"  but  which  was  no  doubt  Cook's  Strait.  He 
gave  the  name  of  Moordenaars  (Massacre)  Bay  to  the 
bay,  at  which  he  attempted  to  land,  and  where  several 
of  his  men  were  killed  by  the  natives.  Leaving  New 
Zealand,  and  pursuing  an  irregularly  north  direction,  but 
never  coming  in  sight  of  Australia,  he  discovered,  on 
January  21,  1643,  two  islands  belonging  to  the  Friendly 
group,  to  which  he  gave  the  names  of  Middelburg  (Eova) 
and  Amsterdam  (Tongatabu).  After  discovering  several 
other  islands  in  the  Friendly  group  and  their  neighbour 
hood,  Tasman  steered  north  and  west,  reaching  the  neigh 
bourhood  of  New  Britain  on  March  22.  On  the  24th  he 

1  See   Stebold's  paper    in  Le  Moniteur   des   Indes-Orientaks  et 
Occidentals,  1848-49,  pt.  i.  p.  390. 


passed  Morghen  Islands,  and,  sailing  round  New  Ireland 
and  along  the  north  coast  of  New  Guinea,  he  cleared 
the  straits  between  New  Guinea  and  Jilolo,  arriving  at 
Batavia  on  June  15,  after  a  ten  months'  voyage.2  The 
materials  for  an  account  of  Tasman's  important  second 
voyage  in  1644  are  extremely  scanty;  they  consist  of 
Tasman's  own  chart  and  some  fragmentary  notes  by 
Burgomaster  Witsen  in  his  work  (1705)  on  the  migrations 
of  the  human  race  (translated  in  Dalrymple's  collection). 
Further  information  as  to  authorities3  will  be  found  in  Mr 
R.  H.  Major's  Hakluyt  Society  volume  on  Early  Voyages 
to  Australia,  where  also  will  be  found  the  "  Instructions  " 
given  to  Tasman  for  his  voyage  to  New  Guinea.  He  is 
instructed  to  obtain  a  thorough  knowledge  of  Staten 
and  Van  Diemen's  Land,  and  "  whether  New  Guinea  is 
a  continent  with  the  great  Zuidland,  or  separated  by 
channels  and  islands,"  and  also  "  whether  the  new  Van 
Diemen's  Land  is  the  same  continent  with  these  two  great 
countries  or  with  one  of  them."  In  this  voyage  Tasman 
had  three  vessels  under  his  command.  His  discoveries  were 
confined  to  the  north  and  north-west  coasts  of  Australia, 
and  his  chart  gives  the  soundings  for  the  whole  of  this 
line  of  coast.  He  discovered  the  Gulf  of  Carpentaria,  and 
established  the  continuity  of  the  north-west  coast  of  the 
land  designated  generally  "  the  great  known  south  con 
tinent,"  as  far  south  as  about  the  22d  degree.  The 
fullest  details  as  to  maps  of  the  voyage  and  other 
authorities  will  be  found  in  Mr  Major's  Hakluyt  Society 
volume  referred  to  above.  Tasman  rightly  ranks  as  one 
of  the  greatest  navigators  of  the  17th  century.  He  died 
at  Batavia  in  October  1659. 

For  personal  details,  see  paper  on  Tasman  by  Ch.  M.  Dozy  in 
Bijdragen  tot  de  Taal-,  Land-,  en  Volkenkunde  van  Nederlandsch- 
Indie,  5th  series,  vol.  ii.  p.  308. 

TASMANIA,  formerly  VAN  DIEMEN'S  LAND,  is  a  com-  Plate  I. 
pact  island,  forming  a  British  colony,  which  lies  to  the 
south  of  Australia,  in  the  Southern  Ocean.  It  has  an  area 
of  24,600  square  miles,  (about  three-fourths  of  the  size 
of  Ireland),  and  some  fifty  islets  belong  to  it.  Most  of 
these  lie  between  it  and  the  southern  shore  of  Victoria, 
in  Bass's  Strait.  It  is  a  laud  of  mountain  and  flood,  with 
picturesque  scenery.  The  centre  is  a  mass  of  hills,  gene 
rally  covered  with  forest,  with  large  lakes  nearly  4000  feet 
above  the  sea ;  and  this  high  land  is  continued  to  the  west 
and  north-west,  while  southward  are  other  elevations.  Ben 
Lomond  in  the  east  rises  to  a  height  of  5020  feet ;  in  the 
north-west  are  Dry's  Bluff  (4257  feet)  and  Quamby  (4000); 
while  westward  are  Cradle  (5069),  Hugel  (4700),  French 
man's  Cap  (4760),  and  Bischoff  (2500).  Wellington,  near 
'Hobart,  is  4170  feet.  Among  the  rivers  flowing  northward 
to  Bass's  Strait  are  the  Tamar,  Inglis,  Cam,  Emu,  Blyth, 
Forth,  Don,  Mersey,  Piper,  and  Eingarooma.  The  Mac- 
quarie,  receiving  the  Elizabeth  and  Lake,  falls  into  the 
South  Esk,  which  unites  with  the  North  Esk  to  form  the 
Tamar  at  Launceston.  Westward,  falling  into  the  ocean, 
are  the  Hellyer,  Arthur,  and  Pieman.  The  King  and 
Gordon  gain  Macquarie  Harbour ;  the  Davey  and  Spring, 
Port  Davey.  The  central  and  southern  districts  are  drained 
by  the  Derwent  from  Lake  St  Clair, — its  tributaries  being 
the  Nive,  Dee,  Clyde,  Ouse,  and  Jordan.  The  Huon  falls 
into  D'Entrecas.teaux  Channel.  The  chief  mountain  lakes 


2  The  best  English  translation  of  Tasman's  Journal  is  in  Burney's 
Collection,  vol.  iii.     The  Dutch  original  was  published  at  Amsterdam 
in  1860,  edited  by  Jacob  Swart,  and  contains  the  chart  of  the  second 
voyage. 

3  The   subject   is   thoroughly  discussed  by  P.    H.   Leupe  in  the 
Bijdragen  van  het  kon.  Inst.  voor  Taal-,  Land-,  en  Volkenkunde  v. 
d.  Ind.  Archipel,  ser.  i.  pt.  iv.  pp.   123-140  ;   in  Bijd.  voor  Vader- 
landsche  Geschiedenis  en  Oudheid  Kunde,  by  li.  Fruin,  new  series,, 
pt.  vii.  p.  254 ;  and  in  the  same  writer's  work  De  Reizen  der  Neder- 
landers  naar  Nieuw  Guinea  (The  Hague,  1875) ;  also  Col.  A.  Haga, 
Nederlandsch  Nieuw  Guinea  (The  Hague,  1884). 
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are  the  Great  Lake  (50  miles  in  circuit),  Sorell,  St  Clair, 
Crescent,  and  Echo.  The  colony  is  divided  into  eighteen 
counties.  The  principal  towns  are  Hobart,  the  capital,  on 
the  Derwent,  with  a  population  of  21,118  in  1881  (25,044 
in  1886),  and  Launceston  (12,752  in  1881  ;  19,379  in 
1886),  at  the  head  of  the  Tamar.  The  rugged  western 
half  of  the  island  has  only  a  few  small  settlements,  while 
the  eastern  country  is  increasing  in  population  on  account 
of  the  mines. 

Climate. — This  small  colony  has  a  far  greater  range  of 
climate  than  can  be  experienced  throughout  the  Australian 
continent.  The  eastern  side  is  dry ;  the  western  is  very 
wet.  Tin  and  gold  miners  are  partially  arrested  in  their 
work  during  summer  from  want  of  water  in  the  north-east. 
Dense  forests  and  impracticable  scrubs  result  in  the  west 
from  deposition  of  a  hundred  or  more  inches  of  rain  in  the 
year,  while  other  parts  to  the  east  occasionally  suffer  from 
drought.  Tasmania  does  not  escape  the  summer  visit  of  an 
Australian  hot  wind.  Hobart  and  Launceston,  being  near 
the  sea,  have  greater  equability  of  temperature,  with  rare 
frosts.  The  mean  temperature  of  Hobart  is  54°,  of  Waratah 
in  the  north-west  44°.  Hobart  averages  22  inches  of  rain, 
less  than  Melbourne,  Sydney,  and  Brisbane.  Inland,  in 
the  settled  parts,  cold  is  severe  in  winter,  but  only  for  a 
short  period.  The  wooded  north-west  shore  has  no  cold 
and  no  excessive  heat,  but  plenty  of  showers.  Up  in  the 
lake  country  the  climate  rather  resembles  the  Highlands 
of  Scotland.  On  the  west  and  southern  coasts  the  winds 
are  usually  strong,  and  often  tempestuous. 

Like  New  Zealand,  Tasmania  is  very  healthy.  No  miasma 
is  retained  in  its  forests.  Rheumatism  and  colds  may  pre 
vail,  but  little  fever  or  dysentery  occurs.  Perhaps  no  part 
of  the  world  can  show  relatively  so  many  aged  people. 
Children  generally  display  the  robustness  of  English  village 
life.  As  a  retreat  for  Australians,  Tasmania  in  the  summer 
has  strong  claims.  Cool  and  strengthening  airs,  magnifi 
cent  forest  solitudes,  and  secluded  fern-tree  vales  may  be 
enjoyed  along  with  all  the  comforts  of  modern  civilization. 

Geology. — The  comparatively  recent  connexion  of  Tas 
mania  with  Victoria  is  evidenced  not  less  by  rocks  than  by 
flora  and  fauna.  The  granitic  islands  of  Bass's  Strait  are 
as  so  many  stepping-stones  across,  a  depression  having  con 
verted  the  loftier  districts  into  islands.  The  want  of  simi 
larity,  however,  between  the  tufted-haired  Tasmanians  and 
their  Australian  neighbours  would  indicate  that  the  dis 
ruption  took  place  before  the  advent  of  the  younger  race 
on  the  northern  side.  While  doubts  exist  as  to  the  pres 
ence  of  rocks  older  than  the  Silurian,  a  Palaeozoic  floor 
exists  north,  east,  south,  and  west,  though  often  thrown  up 
into  irregular  ranges,  sometimes  over  5000  feet,  by  igneous 
irruptions.  Convulsions  have  distinguished  the  history  of 
the  little  island  from  one  end  to  the  other.  Not  only  is 
granite  in  all  its  varieties  very  prevalent,  but  there  is  an 
immense  amount  of  metamorphism  in  different  directions. 
Then,  at  another  period,  not  merely  porphyries,  but  basalts 
and  greenstones,  were  widespread  in  their  ravages.  They 
consumed  or  deranged  beds  of  coal,  and  overflowed  enor 
mous  tracts.  Earthquakes  were  busy,  and  tremendous 
deluges  denuded  great  areas  to  depths  of  thousands  of  feet, 
leaving  mountains  of  Primary  rock,  with  peaked  or  plateau 
summits  of  basalt  or  greenstone.  There  are  prismatic 
walls  several  hundreds  of  feet  in  height,  and  4000  feet 
above  the  sea-level,  as  at  Mount  Wellington,  looking  down 
upon  "  ploughed  fields  "  of  greenstone  blocks.  Still,  unlike 
Victoria,  there  are  not  the  extinct  craters  to  tell  the  tale 
of  more  modern  lava  flows.  The  lake  district,  up  to  over 
4000  feet,  is  a  tangled  mass  of  granitic  and  rnetamorphic 
rocks.  Quartz  is  so  common  a  feature  that  the  western 
storm-bound  cliffs  reflect  a  white  light  to  passing  ships ; 
while  mica,  talcose,  dolerite,  and  siliceous  schists  are 


common  over  the  island.  Contorted  slate  and  the  tessef- 
ated  pavement  of  Tasman's  Peninsula  are  effects  of  that 
transmuting  period.  Granite  is  strong  at  eastern  and 
northern  points,  at  western  localities,  in  the  interior,  and 
in  the  straits.  Greenstone  is  exhibited  southward  in  enor 
mous  fields,  as  well  as  in  the  western  and  lake  districts,, 
and  alternates  often  with  basalt.  Silicified  trees  are  seen 
standing  upright  in  the  floor  of  igneous  rock.  The  Prim 
ary  rocks  have  more  casts  of  former  life  than  fossils  in. 
ordinary  condition.  The  Hobart  clay-slate  abounds  in 
Fenestella  or  lace  coral,  and  trilobites  occur  in  limestone. 
Slate  is  abundant  on  the  north-west  coast,  the  South  Esk, 
and  westward.  New  Red  Sandstone  near  Hobart  is  marked 
by  the  presence  of  salt-beds.  The  Carboniferous  forma 
tions  are  not  much  exhibited  on  the  western  half  of  the 
island,  but  are  prominent  along  the  Mersey  and  other 
northern  rivers.  The  southern  fields  are  torn  by  igneous 
invaders.  Anthracitic  forms  are  conspicuous  on  Tasman's 
Peninsula.  Inland,  on  the  eastern  side,  the  formations 
spread  from  near  Hobart  northward  for  scores  of  miles, 
and  even  to  a  thousand  feet  in  thickness.  The  Fingal 
and  Ben  Lomond  north-eastern  districts  are  remarkably 
favoured  with  Carboniferous  sandstones  and  crinoidal 
limestones,  bearing  excellent  seams,  and  like  strata  are 
noticed  in  islands  off  the  east  coast.  Carbonaceous  non- 
coal-bearing  beds  by  the  Mersey  are  500  feet  thick. 
Tertiary  rocks  are  not  extensive,  save  in  the  breccia  and 
coarse  sandstone  south  of  Launceston,  over  Norfolk  plains, 
and  along  some  river  valleys.  Alluvial  gold  deposits  belong- 
mainly  to  the  Pliocene  formations, — the  ancient  Primaries 
containing  the  auriferous  quartz  veins.  Greenstone  and 
basalt  belong  to  various  periods,  the  latter  being  specially 
apparent  in  the  Tertiary  epoch.  Travertine,  near  Hobart 
and  Richmond,  is  from  freshwater  action.  The  Pleistocene 
development  was  characterized  by  overwhelming  denuding 
forces.  Raised  beaches  are  noticed  along  some  of  the 
larger  rivers,  and  westerly  moraines  would  imply  a  greater 
elevation  of  the  country  formerly.  Caves  and  recent  beds 
exhibit  marsupial  forms  analogous  to  existing  ones.  Not 
far  from  Deloraine  are  limestone  caves,  with  passages  two 
miles  in  extent.  The  density  and  intricacy  of  the  island 
scrubs  have  interfered  with  the  investigation  of  its  geology. 

Minerals. — Tasmania  has  failed  to  take  a  very  important  position 
as  a  gold  producer.  Still,  when  the  crushing  of  1300  tons  in  one 
mine  produced  £11,528,  adventurers  may  well  be  hopeful.  From 
Beaconsfield  mine,  west  of  the  Tamar,  gold  was  obtained  to  the 
value  of  £615,330  from  July  1878  to  January  1,  1887.  In  1885 
there  were  five  districts  under  commissioners  of  mines.  Westward, 
gold  is  found  from  Arthur  river  to  Point  Hibbs ;  north-westward, 
from  Blyth  river  to  Cape  Grim.  In  the  north-east  are  Scottsdale, 
Ringarooma,  Mount  Victoria,  and  Waterhouse  fields ;  east,  Fingal 
and  St  George  river.  Arsenic  and  silver  are  found  with  gold  in  the 
north-east;  and  iron,  arsenic,  copper,  and  lead  with  it  at  Beacons- 
field.  For  1885  the  gold  export  was  37,498  oz.,  worth  £141,319. 
Silver  occurs  at  Penguin,  Mount  Ramsey,  and  Waratah  (Mount 
Bischoff),  combined  with  lead.  Copper  is  met  with  at  Mount 
Maurice,  &c.,  but  not  in  paying  quantities.  Bismuth  at  Mount 
Ramsey  is  rich,  but  the  country  is  difficult  to  reach.  Antimony, 
zinc,  manganese,  copper,  plumbago,  and  galena  are  known  west  of 
the  Tamar,  where  also  asbestos  in  serpentine  hills  is  plentiful.  Tin 
is  well  distributed  in  Tasmanian  granite.  Mount  Bischoff,  in  the 
scrubby,  rocky,  damp  west,  has  the  richest  lodes ;  other  mines  are 
in  the  north-east  and  west.  In  ten  years  the  product  came  to  two 
and  a  half  million  pounds  sterling.  Bischoff  district  in  1885  gave 
2871  tons  of  ore,  much  being  found  in  huge  blocks.  WTant  of 
water  in  the  north-east  prevents  much  hydraulic  working.  An 
thracite  coal  is  pretty  abundant  at  Port  Arthur.  Near  Hobart  are 
workings  of  poor  quality.  Around  Ben  Lomond  are  bituminous 
seams,  but  difficult  of  access.  Fingal  district  has  coal  equal  to 
that  of  Newcastle,  with  a  seam  of  14  feet,  but  carriage  is  difficult. 
Mersey  river  coal  mines  yielded  60,000  tons  in  the  course  of  over  a 
dozen  years.  Iron  was  worked  near  the  Tamar,  but  did  not  pay, 
excess  of  chromium  making  it  brittle ;  its  steel  was  very  malleable. 
All  varieties  of  iron  ores  are  known.  Hobart  freestone  is  largely 
exported  to  other  colonies.  Tasmanite  or  dysodile  in  the  Mersey 
district  is  an  inflammable  resinous  substance.  During  1884  there 
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were  raised  41,240  oz.  of  gold,  5461  tons  of  tin,  and  5334  tons  of 
coal.  The  total  export  of  gold  and  tin  during  the  five  years  1880 
to  1885  was  of  the  value  of  £2,591,320,— being  £642,230  more  than 
for  the  ten  years  preceding.  The  export  of  tin  averaged  79, 682  cwt. 
Agriculture. — The  island  has  not  a  large  area  fit  for  cultivation. 
A  great  part  is  very  mountainous ;  and  dense  scrubs,  with  heavy 
forests,  are  impediments  to  the  farmer.  The  west  side  is  too  wet, 
stormy,  and  sterile  for  settlement.  Almost  all  the  farms  lie  in  the 
line  between  Hobart  and  Launceston  and  between  Launceston  and 
Circular  Head.  The  climate  being  cooler  and  moister  than  in  most 
parts  of  Australia,  the  productions  are  of  an  English  character, 
hops,  barley,  and  oats  being  freely  raised.  Cropping  land  for  many 
successive  years  with  wheat  has  lessened  the  produce  of  what  was 
fertile  country,  as  little  manure  had  been  used.  In  later  times 
there  has  been  a  great  improvement  in  agriculture.  For  some  time 
Tasmanian  growers  did  well,  supplying  Australia  and  New  Zealand 
with  flour,  potatoes,  and  fruit ;  but,  as  their  customers  became  in 
their  turn  producers,  the  old  markets  failed  in  all  but  apples  and 
stone  fruit.  Fresh  and  preserved  fruit,  with  jams,  together  with 
excellent  hops,  continue  to  afford  the  islanders  a  good  trade.  In 
1885-86  there  were  417,777  acres  in  cultivation  ;  in  crop,  144,761 ; 
in  grasses,  181,203.  Wheat  occupied  30,266  acres,  barley  6833, 
oats  29,247,  pease  7147,  potatoes  11,073,  hay  41,693,  turnips  3680, 
and  gardens  and  orchards  8198. 

So  large  a  part  of  the  island  is  covered  with  thicket,  rock,  and 
marsh  that  it  appears  less  pastoral  than  eastern  Australia.  The 
total  number  of  sheep  in  1886  amounted  to  1,648,627,  the  horses 
to  28,610,  and  the  cattle  to  138,642.  Of  16,778,000  acres  only 
4,403,888  have  been  sold  or  granted. 

Flora. — This  differs  but  little  from  that  of  south-eastern 
Australia,  with  which  it  was  formerly  connected.  Over  a  thousand 
species  are  represented.  The  eucalypts  are  gums,  stringy  bark, 
box,  peppermint,  ironwood,  &c.  The  celebrated  blue  gum  (Euca- 
7yptus  Gfobuliis},  so  eagerly  sought  for  pestilential  places  in  southern 
Europe,  Africa,  and  America,  flourishes  best  in  the  southern  dis 
tricts  of  the  island.  For  shipbuilding  purposes  the  timber,  which 
grows  to  a  large  size,  is  much  prized.  Acacias  are  abundant,  and 
manna  trees  are  very  productive.  Sassafras  (Atherosperma  mos- 
chata)  is  a  tall  and  handsome  tree.  Pines  are  numerous.  The 
Huon  pine  (Dacrydium  cuprcssinum),  whose  satin-like  wood  is  so 
sought  after,  flourishes  in  Huon  and  Gordon  river  districts.  The 
celery  pine  is  a  Phyllocladus,  and  the  pencil  cedar  an  Athrotaxis. 
The  pepper  tree  is  Tasmania  fragrans.  The  Myrtaceas  are  noble 
trees.  The  lakes  cider  tree  is  Eucalyptus  resinifera,  whose  treacle- 
like  sap  was  formerly  made  into  a  drink  by  bushmen.  Xanthor- 
rceas  or  grass  trees  throw  up  a  flowering  spike.  The  charming  red 
flowers  of  the  Tasmanian  tulip  tree  (Telopea)  are  seen  from  a  great 
distance  on  the  sides  of  mountains.  The  so-called  rice  plant,  with 
rice-like  grains  on  a  stalk,  is  the  grass  Richea.  Of  Boronia,  Epac- 
ris,  and  Orchis  there  are  numerous  species.  The  Blandfordia,  a 
Liliaceous  plant,  has  a  head  of  brilliant  crimson  flowers.  The 
Casuarina,  Exocarpus,  Banksia,  and  tree  fern  resemble  those  of 
Australia.  Tasmanian  evergreen  forests  are  very  aromatic.  At 
one  time  the  island  had  an  extensive  timber  trade  with  Sydney, 
Melbourne,  and  Adelaide,  and  it  still  exports  £50,000  to  £80,000 
worth  annually  of  planks,  shingles,  paling,  &c. 

Fauna. — Animal  life  in  Tasmania  is  similar  to  that  in  Australia. 
The  dingo  or  dog  of  the  latter  is  wanting  ;  and  the  Tasmanian  devil 
and  tiger,  or  wolf,  are  peculiar  to  the  island.  The  Marsupials  include 
the  Afacropus  or  kangaroo,  Didctyhys  or  opossum,  Petaurus  or  flying 
phalanger,  Perameles  or  bandicoot,  Hypsiprymnus  or  kangaroo  rat, 
Phascolomys  or  wombat ;  while  of  Monotrcmata  there  are  the  Echidna 
or  porcupine  anteater  and  the  duck-billed  platypus.  The  marsupial 
tiger  or  Tasmanian  wolf  ( Thylacimts  cynocephalus),  5  feet  long,  is 
yellowish  brown,  with  several  stripes  across  the  back,  having  short 
stiff  hair  and  very  short  legs  (see  vol.  xv.  p.  380).  Very  few  of 
these  nocturnal  carnivores  are  now  alive  to  trouble  flocks.  The 
tiger  cat  of  the  colonists,  with  weasel  legs,  white  spots,  and  nocturnal 
habits,  is  a  large  species  of  the  untameable  native  cats.  The  devil 
(Dasyurus  or  Sarcophilus  ursinus)  is  black,  with  white  bands  on 
neck  and  haunches.  The  covering  of  this  savage  but  cowardly  little 
night-prowler  is  a  sort  of  short  hair,  not  fur.  The  tail  is  thick,  and 
the  bull-dog  mouth  is  formidable.  Among  the  birds  of  the  island 
are  the  eagle,  hawk,  petrel,  owl,  finch,  peewit,  diamond  bird,  fire- 
tail,  robin,  emu-wren,  crow,  swallow,  magpie,  blackcap,  goatsucker, 
quail,  ground  dove,  jay,  parrot,  lark,  mountain  thrush,  cuckoo, 
wattlebird,  whistling  duck,  hone}Tbird,  Cape  Barren  goose,  penguin 
duck,  waterhen,  snipe,  albatross,  and  laughing  jackass.  Snakes 
are  pretty  plentiful  in  scrubs  ;  the  lizards  are  harmless.  Insects, 
though  similar  to  Australian  ones,  are  far  less  troublesome  ;  many 
are  to  be  admired  for  their  great  beauty. 

Fisheries. — In  the  early  years  of  occupation  the  island  was  the 
resort  of  whalers  from  the  United  Kingdom,  the  United  States,  and 
France.  Both  sperm  and  black  oil,  with  whalebone,  were  important 
articles  of  export  till  the  retreat  of  the  whales  to  other  seas.  Seal 
ing  was  carried  on  successfully  for  many  years  in  Bass's  Strait, 
until  the  seals  were  utterly  destroyed.  There  has  recently  been  a 


revival  of  whaling,  the  product  of  the  island  fishery  for  1885  being 
£12,600.  The  bays  contain  some  excellent  fish,  much  esteemed  in 
the  neighbouring  colonies,  particularly  the  trumpeter,  found  on 
the  southern  side  of  the  island.  Of  nearly  200  sorts  of  fishes  a  third 
can  be  considered  good  for  food.  The  outer  fisheries  extend  to  16 
miles  from  shore,  being  from  20  to  80  fathoms  deep.  The  species 
include  the  trumpeter  (Latris,  found  up  to  60  lb  weight),  the 
"  salmon  "  of  the  old  settlers  (Arripis),  the  flathead  (Platycephalus), 
trevally  (Neptoncimis),  garfish  (Hcmirhamphus'),  barracouta  and 
kingfish  (both  Thyrsitcs).  There  are  thirteen  sorts  of  perch,  and 
five  of  bream.  The  anchovy  is  migratory.  English  mackerel  have 
been  seen  off  the  east  coast ;  and  some  of  the  herrings  are  much  like 
the  English.  Rock  cod  and  bull-kelp  cod  are  favourites.  Mud 
oysters  are  nearly  worked  out ;  artificial  oyster-beds  are  being 
formed.  English  trout  (Salmo  fario)  are  more  certainly  found  than 
the  true  salmon  (Salmo  salar) ;  the  last  are  doubtful,  though  num 
bers  have  been  raised  in  hatcheries  on  the  Derwent.  Among  fresh 
water  fish  are  a  so-called  freshwater  herring  (Prototrodes),  various 
kinds  of  what  the  old  settlers  called  trout  (Galaxias),  blackfish 
(Oadopsis),  and  fine  perch. 

Commerce.  — Soon  after  the  colony  was  founded  there  was  a  great 
trade  in  whale  oil,  as  well  as  in  the  oil  and  skins  of  seals.  "When 
this  declined,  merchants  did  well  in  the  exportation  of  breadstuffs, 
fruits,  and  vegetables  to  the  neighbouring  and  more  recently  estab 
lished  colonies,  not  less  than  to  New  South  Wales.  Timber  was 
also  freely  sent  to  places  less  favoured  with  forests  or  too  busy 
with  .other  employments.  When  the  trade  with  England  in  oil 
fell  off,  the  export  in  wool  and  then  of  metals  succeeded.  Tasmania 
has  now  an  active  commerce  with  Victoria,  but  has  a  competitor 
rather  than  a  customer  in  New  Zealand.  The  shipping  during 
1885  was  342,745  tons  inward,  335,061  outward.  The  imports 
for  that  year  came  to  £1,757,486 ;  the  exports  to  £1,313,693.  Of 
the  exports,  £1,299,011  were  of  Tasmanian  products  and  manu 
factures,— including  wool,  £260,480;  tin,  £357,587;  gold,  £141,319; 
fruit,  £105,363.  The  banks  of  the  colony  at  the  end  of  1885 
showed  assets  £3,754,226  and  liabilities  £3,814,631.  The  sayings 
banks  early  in  1886  declared  £455,774  to  the  credit  of  depositors. 
Attempts  have  been  recently  made  to  draw  Tasmania  into  closer 
commercial  and  fiscal  relations  with  Victoria. 

Manufactures. — Numerous  industries  are  practised,  though  not 
to  the  extent  of  exportation,  excepting  from  the  working  of  28 
tanneries,  62  sawmills,  13  breweries,  7  manufactories  of  jam,  and 
a  rising  wool  factory. 

Roads  and  Raihvays. — No  colony,  for  its  area,  was  ever  so 
favoured  with  excellent  roads  as  Tasmania  has  been.  There  are 
now  about  5000  miles  of  good  roads.  The  principal  line  of  railway 
is  that  from  Hobart  to  Lauuceston.  Altogether,  260  miles  of  rail 
way  were  open  in  1887. 

Post-Office. — In  early  years  letters  were  carried  by  runners  on  foot 
across  the  island.  In  1885  there  were  246  post  offices,  and  the 
telegraph  had  1579  miles  of  wire.  A  submarine  line  connects 
Tasmania  with  Victoria. 

Administration. — The  governor  is  appointed  by  the  British 
crown.  The  legislative  council  has  eighteen  members,  and  the 
assembly  thirty-six.  The  revenue  for  1885-86  was  £571,396,  the 
expenditure  £585,766.  The  public  debt,  contracted  for  public 
works,  amounts  to  three  and  a  third  millions.  The  customs  pro 
vided  £276,100.  The  official  machinery  is  as  extensive  as  for  a 
colony  with  seven  or  eight  times  the  population. 

Education. — At  first  the  state  made  grants  in  aid  to  schools 
established  by  private  persons  and  religious  denominations,  but 
ultimately,  as  in  Victoria  and  New  Zealand,  education  was  made 
secular  and  compulsory,  religious  teaching  being  out  of  school 
hours,  or  dependent  on  Sunday  schools,  which  are  to  be  found  all 
over  the  island.  There  are  204  public  schools,  maintained  out  of 
a  fund  of  £32,793.  In  eijrht  grammar  and  collegiate  schools  a 
higher  standard  of  instruction  is  reached.  The  degree  of  Associate 
of  Arts  is  conferred  on  deserving  scholars  in  the  state  schools  ;  and 
exhibitions  (up  to  £200  a  year  for  four  years)  enable  pupils  to 
study  at  the  higher  schools  or  colonial  or  European  universities. 
No  state  grant  is  now  made  for  the  support  of  any  religious  deno 
mination. 

Population. — The  whites  have  entirely  displaced  the  blacks. 
Outrages  and  cruelties  led  to  conflicts ;  and  now  the  last  individual 
of  the  tribes  has  passed  away.  There  are,  however,  some  half- 
castes  on  islands  in  the  Straits.  The  colonists  in  Tasmania  are 
more  concentrated  than  in  other  settlements.  In  1818  there  were 
2320  men,  432  women,  and  only  489  children.  At  the  census  of 
1881  the  population  numbered  115,705  (61,162  males,  54,543 
females) ;  in  1886  it  was  estimated  at  133,791.  The  births  in  1886 
averaged  34 -6  per  thousand,  the  deaths  15  "2. 

History. — The  Dutch  navigator  TASMAN  (q.  v. )  sighted  the  island 
November  24,  1642,  and  named  it  Van  Diemen's  Land,  after  the 
Dutch  governor  of  Java.  He  took  possession  at  Frederick  Henry 
Bay  in  the  name  of  the  stadtholder  of  Holland,  and  then  passed 
on  to  the  discovery  of  New  Zealand.  The  French  Captain  Marion 
in  1772  came  to  blows  with  the  natives.  Captain  Cook  was  at 
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Adventure  Bay,  to  the  south,  in  1777.  His  companion,  Captain 
Furneaux,  had  entered  the  bay  four  years  previously,  assuring 
Cook  that  Van  Diemen's  Land  was  joined  to  New  Holland. 
Admiral  Bruni  d'Entrecasteaux,  with  the  naturalist  La  Billardiere, 
entered  the  Derwent,  calling  it  Xorth  River,  in  1792.  Two  years 
after,  Captain  Hayes  named  it  Derwent.  Mr  Bass  and  Lieutenant 
Flinders  passed  through  Bass's  Strait,  and  first  sailed  round  the 
island,  in  1798.  The  high  terms  in  which  they  spoke  of  Sullivan's 
cove,  at  the  mouth  of  the  Derwent,  afterwards  led  to  the  settle 
ment  of  Hobart  there.  The  French  discovery  ships,  "Geographe" 
and  "  Naturaliste, "  under  Commodore  Baudin,  were  off  the  coast  in 
1801-2.  The  island  was  settled  from  Sydney.  A  small  party  was 
sent  to  the  Derwent,  under  Lieutenant  Bowen,  in  1803,  and  another 
to  Port  Dalrymple  next  year  under  Colonel  Paterson,  who  was 
removed  to  Launcestou  in  1806.  Captain  Collins,  who  had  been 
sent  with  a  large  number  of  convicts  from  England  to  form  a  penal 
colony  in  Port  Phillip,  thought  proper  to  remove  thence  after  three 
months,  and  establish  himself  at  Hobart  Town,  February  1804. 
The  early  days  were  trying,  from  want  of  supplies  and  of  good 
government ;  and  conflicts  arose  with  the  natives,  which  led  to  the 
celebrated  Black  War.  In  1830  nearly  all  the  settlers,  with  4000 
soldiers  and  amied  constables,  attempted  to  drive  the  aborigines 
into  a  peninsula,  but  caught  only  one  lad.  Mr  George  Robinson 
afterwards  succeeded  in  inducing  the  few  hunted  ones  to  surrender 
and  be  taken  to  Flinders  Island.  Deaths  rapidly  followed.  The 
last  man  died  in  1862,  the  last  female  in  1872.  Bushranging  was 
common  for  years  in  this  scrubby  land.  The  colony  was  subject 
to  New  South  Wales  till  1825,  when  independence  was  declared. 
On  free  settlers  being  permitted  to  go  to  Van  Diemen's  Land,  they 
endeavoured  to  get  freedom  of  the  press,  trial  by  jury,  and  a  popular 
form  of  rule.  After  long  struggles,  the  liberties  they  sought  for 
were  gradually  granted.  A  responsible  government  was  the  last 
boon  received.  Oppressed  by  the  number  of  convicts  thrown  into 
the  country,  the  free  inhabitants  petitioned  again  and  again  for  the 
cessation  of  transportation,  which  was  eventually  allowed.  Among 
the  governors  was  Sir  John  Franklin,  of  polar  celebrity.  The  first 
newspaper,  The  Dericent  Star,  came  out  iu  1810.  Literature  ad 
vanced  from  that  humble  beginning.  At  first  the  Government 
entirely  supported  schools  and  churches,  and  for  many  years  state 
aid  was  afforded  to  the  Church  of  England,  Presbyterian,  Wesleyan, 
and  Roman  Catholic  churches,  but  this  aid  is  now  withdrawn.  The 
island  proving  too  small  for  a  large  population,  numbers  swarmed 
off  to  the  neighbouring  settlements,  and  Port  Phillip,  now  Victoria, 
received  its  first  inhabitants  from  Tasmania.  Though  not  so 
prosperous  as  Victoria,  the  little  island  enjoys  an  amount  of  ease 
and  comfort  which  few,  if  any,  settlements  elsewhere  have  been 
known  to  experience.  ( J.  BO. ) 

TASSIE,  JAMES  (1735-1799),  gem-engraver  and  mod 
eller,  was  bora  of  humble  parentage  at  Pollokshaws,  near 
Glasgow,  in  1735.  During  his  earlier  years  he  worked 
as  a  stone-mason,  but,  having  visited  Glasgow  on  a  fair- 
holiday,  and  seen  the  collection  of  paintings  brought 
together  in  that  city  by  Eobert  and  Andrew  Foul  is,  the 
celebrated  printers,  he  was  seized  with  an  irresistible 
desire  to  become  an  artist.  He  removed  to  Glasgow, 
attended  the  academy  which  had  been  established  there 
by  the  brothers  Foulis,  and,  applying  himself  to  drawing 
with  indomitable  perseverance,  seconded  by  great  natural 
aptitude,  he  eventually  became  one  of  the  most  distin 
guished  pupils  of  the  school.  "When  his  training  was 
completed  he  visited  Dublin  in  search  of  commissions, 
and  there  became  acquainted  with  Dr  Quin,  who  had 
been  experimenting,  as  an  amateur,  in  imitating  antique 
engraved  gems  in  coloured  pastes.  He  engaged  Tassie  as 
an  assistant,  arid  together  they  perfected  the  discovery  of 
a  vitreous  paste  composition,  styled  "enamel,"  a  substance 
admirably  adapted,  by  its  hardness  and  beauty  of  texture, 
for  the  formation  of  gems  and  medallions.  Dr  Quin 
encouraged  his  assistant  to  try  his  fortune  in  London, 
and  thither  he  repaired  in  1766.  At  first  he  had  a  hard 
struggle  to  make  his  way,  for  he  was  modest  and  diffident 
in  the  extreme,  and  without  influential  introductions  to 
amateurs  and  collectors.  But  he  worked  on  steadily  with 
the  greatest  care  and  accuracy,  scrupulously  destroying 
all  impressions  of  his  gems  which  were  in  the  slightest 
degree  inferior  or  defective.  Gradually  the  beauty  and 
artistic  character  of  his  productions  came  to  be  known. 
He  received  a  commission  from  the  empress  of  Russia 
for  a  collection  of  about  15,000  examples;  all  the  richest 


cabinets  in  Europe  were  thrown  open  to  him  for  purposes 
of  study  and  reproduction;  and  his  copies  were  frequently 
sold  by  fraudulent  dealers  as  the  original  gems.  He 
exhibited  in  the  Royal  Academy  from  1769  to  1791. 
In  1775  he  published  the  first  catalogue  of  his  works,  a 
thin  pamphlet  detailing  2856  items.  This  was  followed 
in  1791  by  a  large  catalogue,  in  two  volumes  quarto,  with 
illustrations  etched  by  David  Allan,  and  descriptive  text 
in  English  and  French  by  Rudolph  Eric  Raspe,  F.S.A., 
enumerating  nearly  16,000  pieces.  Materials  exist  in 
MS.,  in  the  possession  of  a  descendant  of  Tassie's,  for  a 
list  of  more  than  3000  further  items. 

In  addition  to  his  impressions  from  antique  gems, 
Tassie  executed  many  large  profile  medallion  portraits  of 
his  contemporaries,  and  these  form  the  most  original  and 
definitely  artistic  class  of  his  works.  They  were  modelled 
in  wax  from  the  life  or  from  drawings  done  from  the  life, 
and — when  this  was  impossible — from  other  authentic 
sources.  They  were  then  cast  in  white  enamel  paste,  the 
whole  medallion  being  sometimes  executed  in  this  material; 
while  in  other  cases  the  head  only  appears  in  enamel, 
relieved  against  a  background  of  ground-glass  tinted  of  a 
subdued  colour  by  paper  placed  behind.  His  first  large 
enamel  portrait  was  that  of  John  Dolbon,  son  of  Sir 
William  Dolbon,  Bart.,  modelled  in  1793  or  1794;  and 
the  series  possesses  great  historic  interest,  as  well  as 
artistic  value,  including  as  it  does  portraits  of  Adam 
Smith,  Sir  Henry  Raeburn,  Drs  James  Beattie,  Blair, 
Black,  and  Cullen,  and  many  other  celebrated  men  of  the 
latter  half  of  the  18th  century. 

At  the  time  of  his  death,  in  1799,  the  collection  of 
Tassie's  works  numbered  about  20,000  pieces,  (j.  M.  G.) 

TASSIE,  WILLIAM  (1777-1860),  gem-engraver  and 
modeller,  nephew  of  the  above,  was  born  in  London  on 
the  4th  of  December  1777.  He  succeeded  to  the  business 
of  his  uncle,  to  whose  collection  of  casts  and  medallions 
he  added  largely.  His  portrait  of  Pitt,  in  particular, 
was  very  popular,  and  circulated  widely.  When  the 
Shakespeare  Gallery,  formed  by  Alderman  Boydell,  was 
disposed  of  by  lottery  in  1805,  William  Tassie  was  the 
winner  of  the  prize,  and  in  the  same  year  he  sold  the 
pictures  by  auction  for  a  sum  of  over  £6000.  He  died  at 
Kensington  on  the  26th  of  October  1860,  and  bequeathed 
to  the  Board  of  Manufactures,  Edinburgh,  an  extensive 
and  valuable  collection  of  casts  and  medallions  by  his 
uncle  and  himself,  along  with  portraits  of  James  Tassie 
and  his  wife  by  David  Allan,  and  a  series  of  water-colour 
studies  by  George  Sanders  from  pictures  of  the  Dutch  and 
Flemish  schools.  (J.  M.  G.) 

TASSO,  TORQITATO  (1544-1595),  who  ranks  with 
Dante,  Petrarch,  and  Ariosto  among  the  first  four  poets 
of  Italy,  was  the  son  of  Bernardo  Tasso,  a  nobleman  of 
Bergamo,  and  his  wife  Porzia  de'  Rossi.  He  was  born  at 
Sorrento  in  1544.  His  father  had  for  many  years  been 
secretary  in  the  service  of  the  prince  of  Salerno,  and  his 
mother  was  closely  connected  with  the  most  illustrious 
Neapolitan  families.  The  prince  of  Salerno  came  into 
collision  with  the  Spanish  Government  of  Naples,  was 
outlawed,  and  was  deprived  of  his  hereditary  fiefs.  In 
this  disaster  of  his  patron  Tasso's  father  shared.  He  was 
proclaimed  a  rebel  to  the  state,  together  with  his  son 
Torquato,  and  his  patrimony  was  sequestered.  These 
things  happened  during  the  boy's  childhood.  In  1552  he 
was  living  with  his  mother  and  his  only  sister  Cornelia  at 
Naples,  pursuing  his  education  under  the  Jesuits,  who  had 
recently  opened  a  school  there.  The  precocity  of  intellect 
and  the  religious  fervour  of  the  boy  attracted  general 
admiration.  At  the  age  of  eight  he  was  already  famous. 
Soon  after  this  date  he  joined  his  father,  who  then  resided 
in  great  indigence,  an  exile  and  without  occupation,  in 
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Rome.    News  reached  them  in  1556  that  Porzia  Tasso  had 
died  suddenly  and  mysteriously  at  Naples.     Her  husband 
was  firmly  convinced  that  she  had  been  poisoned  by  her 
brother  with  the  object  of  getting  control  over  her  pro 
perty.     As  it  subsequently  happened,  Porzia's  estate  never 
descended  to  her  son ;  and  the  daughter  Cornelia  married 
below  her  birth,  at  the  instigation  of  her  maternal  relatives. 
Tasso's  father  was  a  poet  by  predilection  and  a  professional 
courtier  of  some  distinction.      In  those  days  an  Italian 
gentleman  of  modest  fortunes  had  no  congenial  sphere  of 
society  or  occupation  outside  the  courts  of  petty  ecclesi 
astical  and  secular  princes.     When,  therefore,  an  opening 
at  the  court  of  Urbino  offered  in  1557,  Bernardo  Tasso 
gladly  accepted  it.     The  young  Torquato,  a  handsome  and 
brilliant  lad,  became  the  companion  in  sports  and  studies 
of  Francesco  Maria  della  Rovere,  heir  to  the  dukedom  of 
Urbino.     The  fate  which  condemned  him  for  life  to  be  a 
poet  and  a  courtier  like  his  father  was  sealed  by  this 
early  entrance  into  princely  palaces.     At  Urbino  a  society 
of   cultivated   men   pursued  the   sesthetical   and  literary 
studies  which  were  then  in  vogue.     Bernardo  Tasso  read 
cantos  of  his  Amadigi  to  the  duchess  and  her  ladies,  or 
discussed  the  merits  of  Homer  and  Virgil,  Trissino  and 
Ariosto,  with  the  duke's  librarians  and  secretaries.     Tor 
quato  grew  up  in  an  atmosphere  of  refined  luxury  and 
somewhat  pedantic  criticism,  both  of  which  gave  a  per 
manent  tone  to  his  character.     At  Venice,   whither  his 
father  went  to  superintend  the  printing  of  the  Amadigi, 
these  influences  continued.     He  found  himself  the  pet  and 
prodigy  of  a  distinguished  literary  circle.     But  Bernardo 
had  suffered  in  his  own  career  so  seriously  from  addiction 
to  the  Muses  and  a  prince  that  he  now  determined  on  a 
lucrative  profession  for  his   son.     Torquato  was  sent  to 
study  law  at  Padua.     Instead  of  applying  himself  to  law, 
the  young  man  bestowed  all  his  attention  upon  philosophy 
and  poetry.     Before  the  end  of  1562  he  had  produced  a 
narrative  poem  called  Rinaldo,  which  was  meant  to  com 
bine  the  regularity  of  the  Virgilian  with  the  attractions 
of  the  romantic  epic.     In  the  attainment  of  this  object, 
and   in   all   the   minor   qualities  of   style  and  handling, 
Rinaldo  showed  such  marked  originality  that  its  author 
was  proclaimed  the  most  promising  poet  of  his  time.     The 
flattered  father  allowed  it  to  be  printed ;  and,  after  a  short 
period   of  study  at   Bologna,  he   consented  to   his  son's 
entering  the  service  of  Cardinal  Luigi  d'Este.     In  1565, 
then,  Torquato  for  the  first  time  set  foot  in  that  castle  at 
Ferrara  which  was  destined  for  him  to  be  the  scene  of  so 
many  glories  and  such  cruel  sufferings.     After  the  publica 
tion  of  Rinaldo  he  had  expressed  his  views  upon  the  epic 
in  some  Discourses  on  the  Art  of  Poetry,  which  committed 
him  to  a  distinct  theory  and  gained  for  him  the  additional 
celebrity  of  a  philosophical  critic.     The  age  was  nothing  if 
not  critical ;  but  it  may  be  esteemed  a  misfortune  for  the 
future  author  of  the  Gerusalemme  that  he  should  have 
started  with  pronounced  opinions  upon  art.     Essentially  a 
poet  of  impulse  and  instinct,  he  was  hampered  in  produc 
tion  by  his  own  rules. 

The  five  years  between  1565  and  1570  seem  to  have 
been  the  happiest  of  Tasso's  life,  although  his  father's 
death  in  1569  caused  his  affectionate  nature  profound  pain. 
Young,  handsome,  accomplished  in  all  the  exercises  of  a 
well-bred  gentleman,  accustomed  to  the  society  of  the 
great  and  learned,  illustrious  by  his  published  works  in 
verse  and  prose,  he  became  the  idol  of  the  most  brilliant 
court  in  Italy.  The  princesses  Lucrezia  and  Leonora 
d'Este,  both  unmarried,  both  his  seniors  by  about  ten 
years,  took  him  under  their  protection.  He  was  admitted 
to  their  familiarity,  and  there  is  some  reason  to  think  that 
neither  of  them  was  indifferent  to  him  personally.  Of  the 
celebrated  story  of  his  love  for  Leonora  this  is  not  the 


place  to  speak.     It  is  enough  at  present  to  observe  that 
he  owed  much  to  the  constant  kindness  of  both  sisters. 
In  1570  he  travelled  to  Paris  with  the  cardinal.     Frank 
ness  of  speech  and  a  certain  habitual  want  of  tact  caused 
a  disagreement  with  his  worldly  patron.     He  left  France 
next  year,  and  took  service  under  Duke  Alfonso  II.  of 
Ferrara.     The  most  important  events  in  Tasso's  biography 
during  the  following  four  years  are  the  publication  of  the 
Aminta  in  1573  and  the  completion  of  the  Gerusalemme 
Liberata   in  1574.     The  Aminta  is  a  pastoral  drama  of 
very  simple  plot,  but  of  exquisite  lyrical  charm.     It  ap 
peared  at  the  critical  moment  when  modern  music,  under 
Palestrina's  impulse,  was  becoming  the  main  art  of  Italy. 
The  honeyed  melodies  and  sensuous  melancholy  of  Aminta 
exactly  suited  and  interpreted  the  spirit  of  its  age.     We 
may  regard  it  as  the  most  decisively  important  of  Tasso's- 
compositions,  for  its  influence,  in  opera  and  cantata,  was. 
felt  through  two  successive  centuries.     The  Gerusalemme 
Liberata  occupies  a  larger  space  in  the  history  of  Euro 
pean  literature,  and  is  a  more  considerable  work.     Yet 
the  commanding  qualities  of  this  epic  poem,  those  which 
revealed  Tasso's  individuality,  and  which  made  it  imme 
diately  pass  into  the  rank  of  classics,  beloved  by  the  people 
no  less  than  by  persons  of  culture,  are  akin  to  the  lyrical' 
graces  of  Aminta.     It  was  finished  in  Tasso's  thirty-first 
year ;  and  when  the  MS.  lay  before  him  the  best  part  of 
his  life  was  over,  his  best  work  had  been  already  accom 
plished.     Troubles  immediately   began   to  gather   round 
him.-    Instead   of   having   the  courage  to  obey  his  own 
instinct,  and  to  publish  the  Gerusalemme  a's  he  had  con 
ceived  it,  he  yielded  to  the  critical  scrupulosity  which 
formed  a  secondary  feature  of  his  character.     The  poem 
was  sent  in  manuscript  to  several  literary  men  of  eminence, 
Tasso  expressing  his  willingness  to  hear  their  strictures, 
and  to   adopt  their  suggestions  unless  he  could  convert 
them  to  his  own  views.     The  result  was  that  each  of  these 
candid  friends,  while  expressing  in  general  high  admiration 
for  the  epic,  took  some  exception  to  its  plot,  its  title,  its 
moral  tone,   its  episodes,   or  its  diction,  in  detail.     One 
wished  it  to  be  more  regularly  classical ;  another  wanted, 
more  romance.     One  hinted   that  the  Inquisition  would 
not  tolerate  its  supernatural  machinery ;  another  demanded 
the  excision  of  its  most  charming  passages — the  loves  of 
Armida,   Clorinda,   and  Erminia.     Tasso   had  to  defend 
himself  against  all  these  ineptitudes  and  pedantries,  and 
to  accommodate  his  practice  to  the  theories  he  had  rashly 
expressed.      As   in   the   Rinaldo,    so   also   in    the   Jeru 
salem  Delivered,  he  aimed  at  ennobling  the  Italian  epic 
style  by  preserving  strict  unity  of  plot  and  heightening 
poetic  diction.     He  chose  Virgil  for  his  model,  took  the 
first  crusade  for  subject,  infused  the  fervour  of  religion 
into  his  conception  of  the  hero  Godfrey.     But  his  own 
natural  bias  was  for  romance.     In  spite  of  the  poet's  in 
genuity  and  industry  the  stately  main  theme  evinced  less 
spontaneity  of  genius   than  the   romantic  episodes  with 
which,  as  also  in  Rinaldo,  he  adorned   it.     Godfrey,  a 
mixture  of  pious  ^Eneas  and  Tridentine  Catholicism,  is  not 
the  real  hero  of  the  Gerusalemme.     Fiery  and  passionate 
Rinaldo,  Ruggiero,  melancholy  impulsive  Tancredi,    and 
the  chivalrous  Saracens  with  whom  they  clash  in  love  and 
war,  divide  our  interest  and  divert  it  from  Goffredo.     On 
Armida,  beautiful  witch,  sent  forth  by  the  infernal  senate 
to  sow  discord  in  the  Christian  camp,  turns  the  action  of 
the  epic.     She  is  converted  to  the  true  faith  by  her  adora 
tion  for  a  crusading  knight,  and  quits  the  scene  with  a 
phrase  of  the  Virgin  Mary  on  her  lips.     Brave  Clorinda, 
donning  armour  like  Marfisa,   fighting  in  duel  with  her 
devoted  lover,  and  receiving  baptism  from  his  hands  in 
her  pathetic  death ;  Erminia  seeking  refuge  in  the  shep 
herd's  hut, — these  lovely  pagan  women,  so   touching   in 
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their  sorrows,  so  romantic  in  their  adventures,  so  tender 
in  their  emotions,  rivet  our  attention,  while  we  skip  the 
battles,  religious  ceremonies,  conclaves,  and  stratagems 
of  the  campaign.  The  truth  is  that  Tasso's  great  inven 
tion  as  an  artist  was  the  poetry  of  sentiment.  Sentiment, 
not  sentimentality,  gives  value  to  what  is  immortal  in  the 
Gerusalemme.  It  was  a  new  thing  in  the  16th  century, 
something  concordant  with  a  growing  feeling  for  woman 
and  with  the  ascendant  art  of  music.  This  sentiment, 
refined,  noble,  natural,  steeped  in  melancholy,  exquisitely 
graceful,  pathetically  touching,  breathes  throughout  the 
episodes  of  the  Gerusalemme,  finds  metrical  expression 
in  the  languishing  cadence  of  its  mellifluous  verse,  and 
sustains  the  ideal  life  of  those  seductive  heroines  whose 
names  were  familiar  as  household  words  to  all  Europe  in 
the  17th  and  18th  centuries. 

Tasso's  self-chosen  critics  were  not  men  to  admit  what 
the  public  has  since  accepted  as  incontrovertible.  They 
vaguely  felt  that  a  great  and  beautiful  romantic  poem  was 
embedded  in  a  dull  and  not  very  correct  epic.  In  their 
uneasiness  they  suggested  every  course  but  the  right  one, 
which  was  to  publish  the  Gerusalemme  without  further 
dispute.  Tasso,  already  overworked  by  his  precocious 
studies,  by  exciting  court-life  and  exhausting  literary 
industry,  now  grew  almost  mad  with  worry.  His  health 
began  to  fail  him.  He  complained  of  headache,  suffered 
from  malarious  fevers,  and  wished  to  leave  Ferrara.  The 
Gerusalemme  was  laid  in  manuscript  upon  a  shelf.  He 
opened  negotiations  with  the  court  of  Florence  for  an 
exchange  of  service.  This  irritated  the  duke  of  Ferrara. 
Alfonso  hated  nothing  more  than  his  courtiers  leaving  him 
for  a  rival  duchy.  He  thought,  moreover,  that,  if  Tasso 
were  allowed  to  go,  the  Medici  would  get  the  coveted 
dedication  of  that  already  famous  epic.  Therefore  he  bore 
with  the  poet's  humours,  and  so  contrived  that  the  latter 
should  have  no  excuse  for  quitting  Ferrara.  Meanwhile, 
through  the  years  1575,  1576,  1577,  Tasso's  health  grew 
worse.  Jealousy  inspired  the  courtiers  to  calumniate  and 
insult  him.  His  irritable  and  suspicious  temper,  vain  and 
sensitive  to  slights,  rendered  him  only  too  easy  a  prey  to 
their  malevolence.  He  became  the  subject  of  delusions, — 
thought  that  his  servants  betrayed  his  confidence,  fancied 
he  had  been  denounced  to  the  Inquisition,  expected  daily 
to  be  poisoned.  In  the  autumn  of  1576  he  quarrelled  with 
a  Ferrarese  gentleman,  Maddalo,  who  had  talked  too  freely 
about  some  love  affair  ;  in  the  summer  of  1577  he  drew 
his  knife  upon  a  servant  in  the  presence  of  Lucrezia  d'Este, 
duchess  of  Urbino.  For  this  excess  he  was  arrested ;  but 
the  duke  released  him,  and  took  him  for  change  of  air  to 
his  country  seat  of  Belriguardo.  What  happened  there  is 
not  known.  Some  biographers  have  surmised  that  a  com 
promising  liaison  with  Leonora  d'Este  came  to  light,  and 
that  Tasso  agreed  to  feign  madness  in  order  to  cover  her 
honour.  But  of  this  there  is  no  proof.  It  is  only  certain 
that  from  Belriguardo  he  returned  to  a  Franciscan  convent 
at  Ferrara,  for  the  express  purpose  of  attending  to  his 
health.  There  the  dread  of  being  murdered  by  the  duke 
took  firm  hold  on  his  mind.  He  escaped  at  the  end  of 
July,  disguised  himself  as  a  peasant,  and  went  on  foot  to 
his  sister  at  Sorrento. 

The  truth  seems  to  be  that  Tasso,  after  the  beginning  of 
1575,  became  the  victim  of  a  mental  malady,  which,  with 
out  amounting  to  actual  insanity,  rendered  him  fantastical 
and  insupportable,  a  misery  to  himself  and  a  cause  of 
anxiety  to  his  patrons.  There  is  no  evidence  whatsoever 
that  this  state  of  things  was  due  to  an  overwhelming 
passion  for  Leonora.  The  duke,  instead  of  acting  like  a 
tyrant,  showed  considerable  forbearance.  He  was  a  rigid 
and  not  sympathetic  man,  as  egotistical  as  a  princeling  of 
that  age  was  wont  to  be.  But  to  Tasso  he  was  never 


cruel, — hard  and  unintelligent  perhaps,  but  far  from  being 
that  monster  of  ferocity  which  has  been  painted.  The 
subsequent  history  of  his  connexion  with  the  poet,  over 
which  we  may  pass  rapidly,  will  corroborate  this  view. 
While  at  Sorrento,  Tasso  hankered  after  Ferrara.  The 
court-made  man  could  not  breathe  freely  outside  its 
charmed  circle.  He.  wrote  humbly  requesting  to  be  taken 
back.  Alfonso  consented,  provided  Tasso  would  agree  to 
undergo  a  medical  course  of  treatment  for  his  melancholy. 
When  he  returned,  which  he  did  with  alacrity  under  those 
conditions,  he  was  well  received  by  the  ducal  family.  All 
might  have  gone  well  if  his  old  maladies  had  not  revived. 
Scene  followed  scene  of  irritability,  moodiness,  suspicion, 
wounded  vanity,  and  violent  outbursts.  In  the  summer 
of  1578  he  ran  away  again;  travelled  through  Mantua. 
Padua,  Venice,  Urbino,  Lombardy.  In  September  he 
reached  the  gates  of  Turin  on  foot,  and  was  courteously 
entertained  by  the  duke  of  Savoy.  Wherever  he  went, 
(:  wandering  like  the  world's  rejected  guest,"  he  met  with 
the  honour  due  to  his  illustrious  name.  Great  folk  opened 
their  houses  to  him  gladly,  partly  in  compassion,  partly  in 
admiration  of  his  genius.  But  he  soon  wearied  of  their 
society,  and  wore  their  kindness  out  by  his  querulous 
peevishness.  It  seemed,  moreover,  that  life  was  intoler 
able  to  him  outside  Ferrara.  Accordingly  he  once  more 
opened  negotiations  with  the  duke ;  and  in  February  1579 
he  again  set  foot  in  the  castle.  Alfonso  was  about  to 
contract  his  third  marriage,  this  time  with  a  princess  of 
the  house  of  Mantua.  He  had  no  children ;  and,  unless 
he  got  an  heir,  there  was  a  probability  that  his  state 
would  fall,  as  it  did  subsequently,  to  the  Holy  See.  The 
nuptial  festivals,  on  the  eve  of  which  Tasso  arrived,  were 
not  therefore  the"  occasion  of  great  rejoicing  to  the  elderly 
bridegroom.  As  a  forlorn  hope  he  had  to  wed  a  third 
wife ;  but  his  heart  was  not  engaged  and  his  expectations 
were  far  from  sanguine.  Tasso,  preoccupied  as  always 
with  his  own  sorrows  and  his  own  sense  of  dignity,  made 
no  allowance  for  the  troubles  of  his  master.  Rooms 
below  his  rank,  he  thought,  had  been  assigned  him. 
The  princesses  did  not  want  to  see  him.  The  duke  was 
engaged.  Without  exercising  common  patience,  or  giving 
his  old  friends  the  benefit  of  a  doubt,  he  broke  into  terms 
of  open  abuse,  behaved  like  a  lunatic,  and  was  sent  off 
without  ceremony  to  the  madhouse  of  St  Anna.  This 
happened  iu  March  1579;  and  there  he  remained  until 
July  1586.  Duke  Alfonso's  long-sufferance  at  last  had 
given  way.  He  firmly  believed  that  Tasso  was  insane, 
and  he  felt  that  if  he  were  so  St  Anna  was  the  safest  place 
for  him.  Tasso  had  put  himself  in  the  wrong  by  his 
intemperate  conduct,  but  far  more  by  that  incomprehen 
sible  yearning  after  the  Ferrarese  court  which  made  him 
return  to  it  again  and  yet  again.  It  would  be  pleasant  to 
assume  that  an  unconquerable  love  for  Leonora  led  him 
back.  Unfortunately,  there  is  no  proof  of  this.  His 
relations  to  her  sister  Lucrezia  were  not  less  intimate  and 
affectionate  than  to  Leonora.  The  lyrics  he  addressed  to 
numerous  ladies  are  not  less  respectful  and  less  passionate 
than  those  which  bear  her  name.  Had  he  compromised 
her  honour,  the  duke  would  certainly  have  had  him 
murdered.  Custom  demanded  this  retaliation,  and  society 
approved  of  it.  If  therefore  Tasso  really  cherished  a 
secret  lifelong  devotion  to  Leonora,  it  remains  buried  in 
impenetrable  mystery.  He  did  certainly  not  behave  like 
a  loyal  lover,  for  both  when  he  returned  to  Ferrara  in 
1578  and  in  1579  he  showed  no  capacity  for  curbing  his 
peevish  humours  in  the  hope  of  access  to  her  society. 

It  was  no  doubt  very  irksome  for  a  man  of  Tasso's 
pleasure-loving,  restless,  and  self-conscious  spirit  to  be  kept 
for  more  than  seven  years  in  confinement.  Yet  we  must 
weigh  the  facts  of  the  case  rather  than  the  fancies  which 
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have  been  indulged  regarding  them.  After  the  first  few 
months  of  his  incarceration  he  obtained  spacious  apart 
ments,  received  the  visits  of  friends,  went  abroad  attended 
by  responsible  persons  of  his  acquaintance,  and  corre 
sponded  freely  with  whomsoever  he  chose  to  address. 
The  letters  written  from  St  Anna  to  the  princes  and  cities 
of  Italy,  to  warm  well-wishers,  and  to  men  of  the  highest 
reputation  in  the  world  of  art  and  learning,  form  our 
most  valuable  source  of  information,  not  only  on  his  then 
condition,  but  also  on  his  temperament  at  large.  It  is 
singular  that  he  spoke  always  respectfully,  even  affection 
ately,  of  the  duke.  Some  critics  have  attempted  to  make 
it  appear  that  he  was  hypocritically  kissing  the  hand  which 
had  chastised  him,  with  the  view  of  being  released  from 
prison.  But  no  one  who  has  impartially  considered  the 
whole  tone  and  tenor  of  his  epistles  will  adopt  this  opinion. 
What  emerges  clearly  from  them  is  that  he  laboured  under 
a  serious  mental  disease,  and  that  he  was  conscious  of  it. 
He  complains  that  his  disorder  at  times  amounted  to 
frenzy,  after  which  his  memory  was  weakened  and  his 
intellectual  faculties  enfeebled.  He  saw  visions  and  heard 
phantom  voices.  Puck-like  spirits  made  away  with  his 
books  and  papers.  The  old  dread  of  poison,  the  old  terror 
of  the  Inquisition,  returned  with  greater  violence.  His 
bodily  condition  grew  gradually  worse;  and,  though  he 
does  not  seem  to  have  suffered  from  acute  attacks  of 
illness,  the  intellectual  and  physical  constitution  of  the 
man  was  out  of  gear.  Meanwhile  he  occupied  his  uneasy 
leisure  with  copious  compositions.  The  mass  of  his  prose 
dialogues  on  philosophical  and  ethical  themes,  which  is 
very  considerable,  we  owe  to  the  years  of  imprisonment  in 
St  Anna.  Except  for  occasional  odes  or  sonnets — some 
written  at  request  and  only  rhetorically  interesting,  a  few 
inspired  by  his  keen  sense  of  suffering  and  therefore 
poignant — he  neglected  poetry.  But  everything  which 
fell  from  his  pen  during  this  period  was  carefully  preserved 
by  the  Italians,  who,  while  they  regarded  him  as  a  lunatic, 
somewhat  illogically  scrambled  for  the  very  offscourings 
of  his  wit.  Nor  can  it  be  said  that  society  was  wrong. 
Tasso  had  proved  himself  an  impracticable  human  being ; 
but  he  remained  a  man  of  genius,  the  most  interesting 
personality  in  Italy.  Long  ago  his  papers  had  been 
sequestered.  Now,  in  the  year  1580,  he  heard  that  part 
of  the  Gerusalemme  was  being  published  without  his  per 
mission  and  without  his  corrections.  Next  year  the  whole 
poem  was  given  to  the  world,  and  in  the  following  six 
months  seven  editions  issued  from  the  press.  The  prisoner 
of  St  Anna  had  no  control  over  his  editors ;  and  from  the 
masterpiece  which  placed  him  on  the  level  of  Petrarch  and 
Ariosto  he  never  derived  one  penny  of  pecuniary  profit. 
A  rival  poet  at  the  court  of  Ferrara  undertook  to  revise 
and  re-edit  his  lyrics  in  1582.  This  wasBattista  Guarini; 
and  Tasso,  in  his  cell,  had  to  allow  odes  and  sonnets, 
poems  of  personal  feeling,  occasional  pieces  of  compliment, 
to  be  collected  and  emended,  without  lifting  a  voice  in 
the  matter.  A  few  years  later,  in  1585,  two  Florentine 
pedants  of  the  Delia  Crusca  academy  declared  war  against 
the  Gerusalemme.  They  loaded  it  with  insults,  which  seem 
to  those  who  read  their  pamphlets  now  mere  parodies  of 
criticism.  Yet  Tasso  felt  bound  to  reply ;  and  he  did  so 
with  a  moderation  and  urbanity  which  prove  him  to  have 
been  not  only  in  full  possession  of  his  reasoning  faculties, 
but  a  gentleman  of  noble  manners  also.  Certainly  the 
history  of  Tasso's  incarceration  at  St  Anna  is  one  to 
make  us  pause  and  wonder.  The  man,  like  Hamlet,  was 
distraught  through  ill-accommodation  to  his  circumstances 
and  his  age  ;  brain-sick  he  was  undoubtedly ;  and  this  is 
the  duke  of  Ferrara's  justification  for  the  treatment  he 
endured.  In  the  prison  he  bore  himself  pathetically, 
peevishly,  but  never  ignobly.  He  showed  a  singular 


indifference  to  the  fate  of  his  great  poem,  a  rare  magna 
nimity  in  dealing  with  its  detractors.  His  own  personal 
distress,  that  terrible  malaise  of  imperfect  insanity, 
absorbed  him.  What  remained  over,  untouched  by  the 
malady,  unoppressed  by  his  consciousness  thereof,  dis 
played  a  sweet  and  gravely-toned  humanity.  The  oddest 
thing  about  his  life  in  prison  is  that  he  was  always  trying 
to  place  his  two  nephews,  the  sons  of  his  sister  Cornelia, 
in  court-service.  One  of  them  he  attached  to  the  duke 
of  Mantua,  the  other  to  the  duke  of  Parma.  After  all  his 
father's  and  his  own  lessons  of  life,  he  had  not  learned 
that  the  court  was  to  be  shunned  like  Circe  by  an  honest 
man.  In  estimating  Duke  Alfonso's  share  of  blame,  this 
wilful  idealization  of  the  court  by  Tasso  must  be  taken 
into  account.  That  man  is  not  a  tyrant's  victim  who 
moves  heaven  and  earth  to  place  his  sister's  sons  with 
tyrants. 

In  1586  Tasso  left  St  Anna  at  the  solicitation  of 
Vincenzo  Gonzaga,  prince  of  Mantua.  He  followed  his 
young  deliverer  to  the  city  by  the  Mincio,  basked  awhile 
in  liberty  and  courtly  pleasures,  enjoyed  a  splendid  recep 
tion  from  his  paternal  town  of  Bergamo,  and  produced  a 
meritorious  tragedy  called  Torrismondo.  But  only  a  few 
months  had  passed  when  he  grew  discontented.  Vincenzo 
Gonzaga,  succeeding  to  his  father's  dukedom  of  Mantua, 
had  scanty  leisure  to  bestow  upon  the  poet.  Tasso  felt 
neglected.  In  the  autumn  of  1587  we  find  him  journeying 
through  Bologna  and  Loreto  to  Rome,  and  taking  up  his 
quarters  there  with  an  old  friend,  Scipione  Gonzaga,  now 
patriarch  of  Jerusalem.  Next  year  he  wsfhdered  off  to 
Naples,  where  he  wrote  a  dull  poem  on  Monte  Oliveto.  In 
1589  he  returned  to  Rome,  and  took  up  his  quarters  again 
with  the  patriarch  of  Jerusalem.  The  servants  found  him 
insufferable,  and  turned  him  out  of  doors.  He  fell  ill,  and 
went  to  a  hospital.  The  patriarch  in  1590  again  received 
him.  But  Tasso's  restless  spirit  drove  him  forth  to 
Florence.  The  Florentines  said,  "Actum  est  do  eo." 
Rome  once  more,  then  Mantua,  then  Florence,  then  Rome, 
then  Naples,  then  Rome,  then  Naples — such  is  the  weary 
record  of  the  years  1590-94.  We  have  to  study  a  verit 
able  Odyssey  of  malady,  indigence,  and  misfortune.  To 
Tasso  everything  came  amiss.  He  had  the  palaces  of 
princes,  cardinals,  patriarchs,  nay  popes,  always  open  to 
him.  Yet  he  could  rest  in  none.  To  rest  would  have 
been  so  easy,  had  he  possessed  the  temperament  of  Berni 
or  of  Horace.  But  he  was  out  of  joint  with  the  world. 
No  sensuous  comforts,  no  tranquillity  of  living,  soothed 
his  vexed  soul.  Gradually,  in  spite  of  all  veneration  for 
the  sacer  votes,  he  made  himself  the  laughing-stock  and 
bore  of  Italy. 

His  health  grew  ever  feebler  and  his  genius  dimmer. 
In  1592  he  gave  to  the  public  a  revised  version  of  the 
Gerusalemme.  It  was  called  the  Gerusalemme  Conquistata. 
All  that  made  the  poem  of  his  early  manhood  charming 
he  rigidly  erased.  The  versification  was  degraded ;  the 
heavier  elements  of  the  plot  underwent  a  dull  rhetorical 
development.  During  the  same  year  a  prosaic  composition 
in  Italian  blank  verse,  called  Le  Sette  Giornate,  saw  the 
light.  Nobody  reads  it  now.  We  only  mention  it  as 
one  of  Tasso's  dotages — a  dreary  amplification  of  the  first 
chapter  of  Genesis. 

It  is  singular  that  just  in  these  years,  when  mental 
disorder,  physical  weakness,  and  decay  of  inspiration 
seemed  dooming  Tasso  to  oblivion,  his  old  age  was  cheered 
with  brighter  rays  of  hope.  Clement  VIII.  ascended 
the  papal  chair  in  1592.  He  and  his  nephew,  Cardinal 
Aldobrandini  of  St  Giorgio,  determined  to  befriend  our 
poet.  In  1594  they  invited  him  to  Rome.  There  he  was 
to  assume  the  crown  of  bays,  as  Petrarch  had  assumed  it, 
on  the  Capitol.  Lean  and  worn  out  with  sickness,  ready  to 
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totter  into  the  tomb,  where  rest  might  possibly  be  found, 
Tasso  reached  Rome  in  November.  The  ceremony  of  his 
coronation  was  deferred  because  Cardinal  Aldobrandini 
had  fallen  ill.  But  the  pope  assigned  him  a  pension ;  and, 
under  the  pressure  of  pontifical  remonstrance,  Prince  Avel- 
lino,  who  held  Tasso's  maternal  estate,  agreed  to  discharge 
a  portion  of  his  claims  by  payment  of  a  yearly  rent-charge. 
At  no  time  since  Tasso  left  St  Anna  had  the  heavens 
apparently  so  smiled  upon  him.  Capitolian  honours  and 
money  were  now  at  his  disposal.  Yet  this  good  fortune 
came  too  late.  It  seemed  as  though  fate  had  decided 
that  this  man,  in  all  his  weakness  of  character  and 
pathetic  grace  of  genius,  should  win  the  stern  fame  of 
martyrdom.  Both  laurel  wreath  and  wealth  must  be 
withdrawn  from  him.  Before  the  crown  was  worn  or  the 
pensions  paid  he  ascended  to  the  convent  of  St  Onofrio, 
on  a  stormy  1st  day  of  April  in  1595.  Seeing  a  cardinal's 
coach  toil  up  the  steep  Trasteverine  Hill,  those  good  monks 
came  to  the  door  to  greet  it.  From  the  carriage  stepped 
Tasso,  the  Odysseus  of  many  wanderings  and  miseries,  the 
singer  of  sweetest  strains  still  vocal,  and  told  the  prior  he 
was  come  to  die  with  him. 

In  St  Onofrio  he  died,  on  the  25th  of  April  of  that  year 
1595.  He  was  just  past  fifty-one ;  and  the  last  twenty 
years  of  his  existence  had  been  practically  and  artistically 
ineffectual.  At  the  age  of  thirty-one  the  Gerusalemme,  as 
we  have  it,  was  accomplished.  The  world  too  was  already 
ringing  with  the  music  of  Aminta.  More  than  this  Tasso 
had  not  to  give  to  literature.  But  those  succeeding  years 
of  derangement,  exile,  imprisonment,  poverty,  and  hope 
deferred  endear  the  man  to  us.  Elegiac  and  querulous  as 
he  must  always  appear,  we  yet  love  Tasso  better  because 
he  suffered  through  nearly  a  quarter  of  a  century  of  slow 
decline  and  unexplained  misfortune. 

Taken  altogether,  the  best  complete  edition  of  Tasso's  writings 
is  that  of  Rosini  (Pisa),  in  33  vols.  The  prose  works  (in  2  vols., 
Florence,  Le  Monnier,  1875)  and  the  letters  (in  5  vols.,  same  pub 
lishers,  1853)  have  been  admirably  edited  by  Cesare  Guasti.  This 
edition  of  Tasso's  Letters  forms  by  far  the  most  valuable  source  for 
his  biography.  No  student  can,  however,  omit  to  use  the  romantic 
memoir  attributed  to  Tasso's  friend  Marchese  Manso  (printed  in 
Rosini's  edition  of  Tasso's  works  above  cited),  and  the  important 
Vita  di  Torquato  Tasso  by  Serassi  (Bergamo,  1790).  To  give  any 
thing  like  a  complete  account  of  more  recent  critical  and  bio 
graphical  Tasso  literature  is  impossible  within  the  limits  of  this 
article.  (J.  A.  S.) 

TASSONI,  ALESSANDEO,  Italian  poet,  was  a  native  of 
Modena,  where  he  was  born  in  1565,  and  where  he  died 
in  1635.  From  1599  till  1608  he  was  secretary  to 
Cardinal  Ascanio  Colonna,  and  in  this  capacity  saw  some 
diplomatic  service ;  he  was  afterwards  employed  for  some 
time  in  simila?  occupations  by  Charles  Emmanuel,  duke  of 
Savoy.  His  best-known  literary  work  is  a  burlesque  epic 
entitled  La  Secchia  fiapita,  or  "  The  Rape  of  the  Bucket  " 
(1622),  the  reference  being  to  a  raid  of  the  Modenese  upon 
the  people  of  Bologna  in  1325,  when  a  bucket  was  carried 
off  as  a  trophy.  As  in  Butler's  Hudibras,  many  of  the 
personal  and  local  allusions  in  this  poem  are  now  very 
obscure,  and  are  apt  to  seem  somewhat  pointless  to  the 
general  reader,  but,  in  spite  of  Voltaire's  contempt,  it 
cannot  be  neglected  by  any  systematic  student  of  Italian 
literature  (compare  vol.  xii.  p.  512).  Other  characteristic 
works  of  Tassoni  are  his  Pensieri  Diversi  (1612),  in  which 
he  treats  philosophical,  literary,  historical,  and  scientific 
questions  with  unusual  freedom,  and  his  Considerazioni 
sopra  il  Petrarcha  (1609),  a  piece  of  criticism  showing 
great  independence  of  traditional'views. 

TASTE  is  the  sensation  referred  to  the  mouth  when 
certain  soluble  substances  are  brought  into  contact  with 
the  mucous  membrane  of  that  cavity.  The  sense  is  located 
almost  entirely  in  the  tongue.  Three  distinct  sensations 
are  referable  to  the  tongue — (1)  taste,  (2)  touch,  and  (3) 


temperature.  The  posterior  part  of  its  surface,  where 
there  is  a  A-shaped  group  of  large  papillae,  called  circum- 
vallate  papillae,  supplied  by  the  glosso-pharyngeal  nerve, 
and  the  tip  and  margins  of  the  tongue,  covered  with 
filiform  (touch)  papillae  and  fungiform  papillae,  are  the 
chief  localities  where  taste  is  manifested,  but  it  also  exists 
in  the  glosso-palatine  arch  and  the  lateral  part  of  the  soft 
palate.  The  middle  of  the  tongue  and  the  surface  of  the 
hard  palate  are  devoid  of  taste.  The  terminal  organs  of 
taste  consist  of  peculiar  bodies  named  taste-bulbs  or  taste- 
goblets,  discovered  by  Schwalbe  and  Loven  in  1867.  They 
can  be  most  easily  demonstrated  in  the  papilla;,  foliates, 
large  oval  prominences  found  on  each  side  near  the  base 
of  the  tongue  in  the  rabbit.  Each  papilla  consists  of  a 
series  of  laminae  or  folds,  in  the  sides  of  which  the  taste- 
bodies  are  readily  displayed  in  a  transverse  section.  Taste- 
bodies  are  also  found  on  the  lateral  aspects  of  the  circum- 
vallate  papillae  (see  fig.  1),  in  the  fungiform  papillae,  in  the 


FIG.  1. — Transverse  section  of  a  circumvallate  papilla:  W,  the  papilla;  v,  v,  the 
wall  in  section  ;  R,  R,  the  circular  slit  or  fossa ;  K,  K,  the  taste-bulbs  in  posi 
tion  ;  N,  N,  the  nerves.  The  figures  are  from  Landois  and  Stirling's  Physiology. 

papillae  of  the  soft  palate  and  uvula,  the  under  surface  of 
the  epiglottis,  the  upper  part  of  the  posterior  surface  of 
the  epiglottis,  the  inner 
sides  of  the  arytenoid  car 
tilages,  and  even  in  the 
vocal  cords. 

The  taste-bulbs  are  min 
ute  oval  bodies,  somewhat 
like  an  old-fashioned  Flo 
rence  flask,  about  -5^$  inch 
in  length  by  :g-^T  in  breadth. 
Each  consists  of  two  sets  of 
cells, — an  outer  set,  nucle 
ated,  fusiform,  bent  like 
the  staves  of  a  barrel,  and 


arranged  side  by  side  so  as  FlG-  2-T 
to  leave  a  small  opening  at 


Fig.  3. 

D,  supporting 

or  protective  cells  ;  K,  under  end ;  E  free 
end,  open,  with  the  projecting  apices  of 
/,,  P  ,1          the  taste-cells, 

the  apex  (tne  mOUtn  OI  tne  FIG.  3.— d,  Isolated  protective  cell;  e,  taste- 
barrel),  called  the  gustatory  cel1- 

pore ;  and  an  inner  set,  five  to  ten  in  number,  lying  in 
the  centre,  pointed  at  the  end  next  the  gustatory  pore, 
and  branched  at  the  other  extremity.  The  branched  ends 
are  continuous  with  non-medullated  nerve  fibres  from  the 
gustatory  nerve.  These  taste-bodies  are  found  in  immense 
numbers:  as  many  as  1760  have  been  counted  on  one 
circumvallate  papilla  in  the  ox.  They  are  absent  in  rep 
tiles  and  birds.  F.  E.  Schultze  states  that  they  exist  in 
the  mouth  of  the  tadpole,  whilst  the  tongue  of  the  frog 
is  covered  with  epithelium  resembling  that  of  the  gustatory 
bodies.  Leydig  has  described  organs  having  a  similar 
structure  in  the  skins  of  freshwater  fishes  and  the  tadpole : 
these  may  possibly  be  widely  distributed  taste-organs.  The 
proofs  that  these  are  the  terminal  organs  of  taste  rest  on 
careful  observations  which  have  shown  (1)  that  taste  is 
only  experienced  when  the  sapid  substance  is  allowed  to 
come  into  contact  with  the  taste-body,  and  that  the  sense 
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is  absent  or  much  weakened  in  those  areas  of  mucous 
membrane  where  these  are  deficient;  (2)  that  they  are 
most  abundant  where  the  sense  is  most  acute;  and  (3) 
that  section  of  the  glosso-pharyngeal  nerve  which  is  known 
to  be  distributed  to  the  areas  of  mucous  membrane  where 
taste  is  present  is  followed  by  degeneration  of  the  taste- 
bodies.  At  the  same  time  it  cannot  be  asserted  that  they 
are  absolutely  essential  to  taste,  as  we  can  hardly  suppose 
that  those  animals  which  have  no  special  taste-bodies  are 
devoid  of  the  sense. 

Taste  is  no  doubt  closely  allied  to  smell;  hence  in 
invertebrates  organs  are  found  that  may  be  referred  to 
either  of  the  senses  (see  SMELL).  Tastes  have  been  vari 
ously  classified.  One  of  the  most  useful  classifications 
is  into  sweet,  bitter,  acid,  and  saline  tastes.  To  excite 
the  sensation,  substances  must  be  soluble  in  the  fluid  of 
the  mouth.  Insoluble  substances,  when  brought  into 
contact  with  the  tongue,  give  rise  to  feelings  of  touch 
or  of  temperature,  but  excite  no  taste.  The  specific  mode 
of  action  of  sapid  substances  is  quite  unknown.  The 
extent  of  surface  acted  on  increases  the  massiveness  of  the 
sensation,  whilst  the  intensity  is  affected  by  the  degree  of 
concentration  of  the  solution  of  the  sapid  substance.  If 
solutions  of  various  substances  are  gradually  diluted  with 
water  until  no  taste  is  experienced,  Valentine  found  that 
the  sensations  of  taste  disappeared  in  the  following  order — 
syrup,  sugar,  common  salt,  aloes,  quinine,  sulphuric  acid ; 
and  Camerer  found  that  the  taste  of  quinine  still  con 
tinued  although  diluted  with  twenty  times  more  water 
than  common  salt.  Von  Vintschgau  found  that  the  time 
required  to  excite  taste  after  the  sapid  substance  was 
placed  on  the  tongue  varied.  Thus  saline  matters  are 
tasted  most  rapidly  ('17  second),  then  sweet,  acid,  and 
bitter  ('258  second).  This  is  probably  due  to  the  activity 
of  diffusion  of  the  substance.  No  relation  between  the 
chemical  constitution  of  the  substance  and  the  nature  of 
the  taste  excited  by  it  has  yet  been  discovered,  and  there 
are  many  curious  examples  of  substances  of  very  different 
chemical  constitutions  having  similar  tastes.  For  example, 
sugar,  acetate  of  lead,  and  the  vapour  of  chloroform  have 
all  a  sweetish  taste.  A  temperature  of  from  50°  to  90° 
F.  is  the  most  favourable  to  the  sense,  water  above  or 
below  this  temperature  either  masking  or  temporarily 
paralysing  it.  Taste  is  often  associated  with  smell,  giving 
rise  to  a  sensation  of  flavour,  and  we  are  frequently  in 
the  habit  of  confounding  the  one  sensation  with  the  other. 
Chloroform  excites  taste  alone,  whilst  garlic,  asafcetida, 
and  vanilla  excite  only  smell.  This  is  illustrated  by  the 
familiar  experiment  of  blindfolding  a  person  and  touch 
ing  the  tongue  successively  with  slices  of  an  apple  and  of 
an  onion.  In  these  circumstances  the  one  cannot  be  dis 
tinguished  from  the  other  when  the  nose  is  firmly  closed. 
No  doubt  also  experience  aids  in  detecting  slight  differ 
ences  of  taste  by  suggesting  to  the  mind  what  may  be 
expected ;  it  is  not  easy,  for  instance,  to  distinguish  the 
tastes  of  red  and  white  wine  when  the  eyes  are  blind 
folded.  Taste  may  be  educated  to  a  remarkable  extent ; 
and  careful  observation — along  with  the  practice  of  avoid 
ing  all  substances  having  a  very  pronounced  taste  or 
having  an  irritating  effect — enables  tea-tasters  and  wine- 
tasters  to  detect  slight  differences  of  taste,  more  especially 
when  combined  with  odour  so  as  to  produce  flavour,  which 
would  be  quite  inappreciable  to  an  ordinary  palate.  As  to 
the  action  of  electrical  currents  on  taste,  observers  have 
arrived  at  uncertain  results.  So  long  ago  as  1752  Sulzer 
stated  that  a  constant  current  caused,  more  especially  at 
the  moments  of  opening  and  of  closing  the  current,  a  sen 
sation  of  acidity  at  the  anode  ( +  pole)  and  of  alkalinity 
at  the  katode  ( -  pole).  This  is  in  all  probability  due  to 
electrolysis,  the  decomposition  products  exciting  the  taste- 


bodies.  G  riinhagen  found  that  rapidly  interrupted  currents 
fail  to  excite  the  sense ;  Von  Vintschgau,  who  has  directed 
much  attention  to  the  sense  of  taste,  says  that  when  the 
tip  of  his  tongue  is  traversed  by  a  current  there  is  only  a 
tactile  sensation.  Again  Honigschmied,  on  the  contrary, 
found  that  a  current  excited  the  metallic  or  acid  taste  at 
the  anode  placed  on  the  tip  of  the  tongue,  whilst  the  alka 
line  taste  of  the  katode  was  absent.  The  writer  of  this 
article  has  found  that  this  is  the  experience  of  most  persons 
examined  by  him. 

Disease  of  the  tongue  causing  unnatural  dryness  may 
interfere  with  taste.  Substances  circulating  in  the  blood 
may  give  rise  to  subjective  sensations  of  taste. '  Thus 
santonine,  morphia,  and  biliary  products  (as  in  jaundice) 
usually  cause  a  bitter  sensation,  whilst  the  sufferer  from 
diabetes  is  distressed  by  a  persistent  sweetish  taste.  The 
insane  frequently  have  subjective  tastes,  which  are  real 
to  the  patient,  and  frequently  cause  much  distress.  In 
such  cases,  the  sensation  is  excited  by  changes  in  the 
taste-centres  of  the  brain.  Increase  in  the  sense  of  taste 
is  called  hypergeusia,  diminution  of  it  hypogeusia,  and  its 
entire  loss  ageusia.  Rare  cases  occur  where  there  is  a 
subjective  taste  not  associated  with  insanity  nor  with  the 
circulation  of  any  known  sweetish  matters  in  the  blood, 
possibly  caused  by  irritation  of  the  gustatory  nerves  or  by 
changes  in  the  nerve  centres. 

As  to  the  comparative  anatomy  of  the  tongue,  see  Owen's  Com 
parative  Anatomy  and  Physiology  of  Vertebrates  (London,  1868). 
For  a  full  account  of  the  physiology  of  taste,  see  Von  Vintschgau's 
article  "  Geschmackssiini,"  in  Hermann's  Ifandbuch  der  Physiologic, 
vol.  iii.  part  ii.  ( J.  G.  M. ) 

TATARS.     See  TARTARS. 

TATE,  NAHUM  (1652-1715),  poet-laureate,  was  born 
in  1652  in  Dublin,  and  was  educated  at  Trinity  College 
there.  He  afterwards  removed  to  London,  and  adopted 
literature  as  a  profession,  succeeding  Shad  well  as  poet- 
laureate  in  1692.  He  died  within  the  precincts  of  the 
Mint,  Southwark  (whither  he  had  taken  refuge  from  his 
debtors),  August  12,  1715. 

His  name  is  still  remembered  in  connexion  with  the  New  Version 
of  the  Psalms  of  David,  which,  in  conjunction  with  Nicholas 
HEADY  (q.v.),  he  published  in  1696  (see  HYMNS,  vol.  xii.  p.  590). 
Tate  was  also  the  author  of  some  ten  dramatic  pieces  (see  Biogr. 
Dramatica,  i.  703)  and  a  great  number  of  poems,  including  one 
entitled  The  Innocent  Epicure,  or  The  Art  of  Angling  (1697). 

TATIAN,  one  of  the  earliest  Christian  apologists,  whose 
personality  and  work  had  an  important  influence  on  the 
history  of  the  church  during  the  period  of  the  Antonines. 
He  was  by  birth  an  Assyrian  (according  to  Zahn  of  Sem 
itic  descent),  but  received  a  Greek  education,  and,  after 
acquiring  a  very  extensive  knowledge  of  Greek  literature, 
began  to  travel  about  the  Roman  empire  as  a  wandering 
teacher  or  "  sophist. "  But  his  inquiring  disposition  and 
his  earnest  spirit  remained  unsatisfied  alike  with  the 
religions  and  the  philosophies  he  encountered,  while  the 
doings  of  men,  their  greed  for  amusement  and  pleasure, 
their  vanity  and  treachery,  disgusted  him.  In  this  tem 
per,  about  150  A.D.,  he  reached  Rome,  where  the  Old  Testa 
ment  fell  into  his  hands,  and  at  the  same  time  he  came 
into  closer  relations  with  the  Christians  ;  their  firm  faith, 
chaste  morals,  fearless  courage,  and  close  fellowship  deeply 
impressed  him,  and  in  the  end  the  spectacle  of  their  life 
and  their  monotheistic  doctrine  founded  upon  prophetic 
revelation  completely  conquered  him.  Henceforward  the 
whole  unchristian  world,  with  all  its  philosophy  and 
culture,  presented  itself  to  him  as  mere  darkness  and  the 
deception  of  demons,  but  the  "  barbarian  philosophy  "  (for 
so  he  called  Christianity)  as  the  wisdom  of  God.  He 
became  a  convert,  and  soon  afterwards  (152-153)  wrote 
(most  probably  in  Greece,  where  he  stayed  for  some  time) 
his  Oratio  ad  Grxcos,  which  gained  him  great  repute 
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among  the  Christians,  and  is  still  extant.  This  discourse 
is  distinguished  from  the  other  apologies  of  that  century 
by  the  brusqueness  with  which  its  author  repudiates  the 
culture  of  the  Greeks ;  his  scorn,  however,  does  not  forget 
to  avail  itself  of  the  resources  of  Greek  philosophy  and 
rhetoric.  His  polemic  often  reminds  the  reader  of  the 
Cynics  and  of  such  scoffers  as  Lucian ;  his  view  of  things, 
however,  is  very  different  from  that  of  the  last-named 
writer,  for  with  Tatian  the  "  barbarian  philosophy,  "  on 
behalf  of  which  he  speaks,  which  teaches  a  monotheistic 
cosmology  and  inculcates  rigid  asceticism  and  renunciation 
of  the  world,  is  indisputably  certain.  In  many  details, 
and  even  in  the  general  outline  of  his  philosophy,  Tatian 
the  Christian  continued  without  knowing  it  to  be  a  Platon- 
izing  philosopher ;  but  that  he  had  undergone  a  radical 
change  is  shown  by  his  views  of  history  and  civilization, 
his  faith  in  one  living  God,  his  conviction  that  truth  is 
contained  nowhere  else  than  in  the  Christian  Scriptures, 
his  attitude  of  trust  towards  the  Logos,  made  man  in  Jesus 
Christ,  and  finally  by  his  earnest  and  world-forsaking 
expectation  of  judgment  to  come.  The  Oratio,  which  is 
polemical  rather  than  apologetic  in  its  character,  has  a 
special  importance  in  the  history  of  Christian  dogma,  inas 
much  as  it  gives  an  elaborated  exposition  of  the  doctrine 
of  the  Logos ;  it  was  also  read  by  subsequent  writers,  as, 
for  example,  by  Julius  Africanus,  for  its  chronological 
data.  Tatian  was  the  first  apologist  to  undertake,  on  be 
half  of  Christianity,  a  work  of  the  class  which  afterwards 
developed  into  the  numerous  "  world-histories  "  written 
from  the  Christian  point  of  view.  Tatian's  diction  is 
often  rough,  harsh,  and  abrupt,  his  sentences  involved 
and  inelegant.  He  has  the  art,  indeed,  of  expressing  him 
self  with  uncommon  freedom  and  independence,  and  can 
put  things  also  in  a  very  graphic  way,  but  at  the  same 
time  he  is  a  careless  stylist,  or  rather,  as  an  apostate  from 
the  Greek  view  of  things,  he  has  tried  to  accentuate  his 
breach  with  classical  traditions  by  elaborate  carelessness 
and  deliberate  eccentricity. 

Tatian  soon  returned  from  Greece  to  Home,  and  came 
into  close  relations  with  the  famous  apologist  Justin, 
whom  he  reverenced  greatly.  He  himself  established  a 
school,  to  which  the  afterwards  celebrated  ecclesiastical 
writer  Rhodon  belonged  for  a  time.  So  long  as  Justin 
lived  (i.e.,  till  166)  Tatian's  doctrines  excited  no  feelings 
of  offence  in  the  Christian  community,  although  even  in 
his  Oratio  there  are  germs  of  questionable  and  unorthodox 
views.  These  germs,  however,  he  continued  to  develop 
until  about  172 ;  and,  as  about  this  very  time  the  Eoman 
church  became  severely  opposed  to  everything  Gnostic 
and  heretical,  a  rupture  was  inevitable ;  the  date  of  the 
breach  is  given  by  Eusebius  (doubtless  following  Julius 
Africanus)  as  having  been  172.  But  the  teaching  of 
Tatian  had  really  become  open  to  challenge.  He  drew  a 
distinction  between  the  supreme  God  and  the  demiurge, 
considering  the  latter  to  be  good  in  his  nature  indeed, 
but  quite  a  subordinate  being ;  he  accepted  the  doctrine 
of  a  variety  of  aeons  ;  he  utterly  rejected  marriage  and  the 
use  of  animal  food ;  he  denied  the  blessedness  of  Adam ; 
he  began  to  abandon  the  allegorical  interpretation  of  the 
Scriptures  and  to  see  genuine  difficulties  and  contradic 
tions  in  them  ;  he  sought  to  demonstrate  from  the  epistles 
of  Paul  the  indispensableness  of  the  most  rigid  asceticism  ; 
but  indeed  all  his  "  heresies  "  (and  he  has  also  been  charged 
with  docetism)  have  their  explanation  in  this  desire  of  his 
to  establish  a  theoretical  basis  for  his  doctrine  of  the 
Christian  duty  of  complete  world-renunciation.  He  joined 
the  "  Encratites,"  a  sect  which  indeed  had  existed  before 
this  time,  but  which  received  new  life  from  his  presence. 
Of  his  numerous  writings  belonging  to  this  period  nothing 
has  survived  the  hostility  which  sought  their  repression 


save  a  few  titles  (/8i/3Atov  Trpo/3\rj[j.dT<j)v,  irepl  TOV  Kara  TOV 
o-tjynjpa  Ka.TapTio-fj.ov,  &c.)  and  one  or  two  very  interesting 
fragments  in  the  works  of  Clement  of  Alexandria,  Origen, 
and  Jerome.  Clement  of  Alexandria  seems  personally  to 
have  known  Tatian,  and  even  to  have  been  his  pupil  for  a 
time.  Soon  Tatian  began  also  to  be  assailed  in  writing  by 
the  teachers  of  the  church,  and  to  be  set  aside  as  a  very 
prodigy  among  heretics,  and  as  a  man  who  united  the  errors 
of  Marcion  with  those  of  Valentine.  Musanus,  Rhodon, 
Irenseus,  the  author  of  the  Muratorian  fragment  (see 
below),  Tertullian,  Hippolytus,  Clement  of  Alexandria, 
and  Origen  all  took  part  in  refuting  him. 

Towards  the  end  of  his  life,  or  perhaps  even  between 
152  and  172,  Tatian  went  from  Rome  to  Mesopotamia, 
and  there — probably  in  Edessa — wrought  a  great  deal. 
It  is  probable  that  he  was  in  Rome  about  the  year  172, 
but  whether  he  died  there  or  in  his  native  country  is  not 
ascertained.  It  is  very  possible  that  in  Syria,  where 
ecclesiastical  matters  had  not  been  developed  so  far  as  in 
the  West,  the  doctrines  of  Tatian  met  with  toleration 
within  the  Christian  communities,  but  neither  of  this 
can  we  be  certain.1  But  this  we  do  know,  that  a  work 
of  Tatian's  not  yet  mentioned,  the  Diatessaron,  held  its 
ground  in  the  Syrian  churches  and  even  in  ecclesiastical 
use  for  two  whole  centuries. 

The  Diatessaron  is  a  gospel  very  freely  and  boldly  constructed  by 
Tatian  out  of  the  four  Gospels  known  to  us.  It  cannot  have  been 
produced  during  his  latter  j'ears,  for  all  traces  of  dualism  are 
absent.  On  the  other  hand,  however,  it  exhibits  certain  peculiar 
ities  of  the  theology  of  its  compiler.  Probably  one  would  not  be 
far  wrong  in  assigning  it  to  the  first  years  of  the  reign  of  Marcus 
Aurelius.  It  was  written  by  Tatian  in  Greek,  not  in  Syriac  as 
Zahn  has  tried  to  make  out;  this  is  shown — (1)  by  the  title,  it 
being  known  even  among  the  Syrians  as  Diatessaron ;  (2)  by  a  few 
Greek  fragments  which  still  survive;  (3)  by  the  Latin  redaction 
which  it  received  in  the  6th  century;  (4)  by  its  rejection  in  the 
Muratorian  fragment — for  that  the  word  "m-tia-i,"  carelessly  cor 
rected  by  the  transcriber,  stood  originally  "tatiani"  may  be 
regarded  as  certain. 2  In  estimating  the  work  scholars  were  formerly 
entirely  dependent  on  certain  meagre  notices  in  Eusebius,  Theodoret, 
Ephraem  Syrus,  Epiphanius,  and  the  later  Syrians,3  but  we  have 
recently  become  possessed  of  large  portions  of  it,  and  are  now  in 
a  position  to  form  for  ourselves  an  idea  of  its  character  and  plan. 
In  1877  there  was  published4  a  Latin  translation,  by  Aucher  the 
Mechitai'ist,  of  Ephraem's  gospel  commentary,  which  had  been  pre 
served  in  Armenian,  and  it  then  became  apparent  that  Ephraem 
had  taken  the  Diatessaron  as  his  basis.  This  led  to  further  research. 5 
Recognizing  with  other  scholars  that  other  Syrian  writers  also, 
down  to  the  middle  of  the  4th  century,  had  used  the  Diatessaron 
(Theodoret  tells  us  that  in  his  diocese  alone  he  caused  more  than 
300  copies  to  be  withdrawn  from  use),  Zahn  undertook  the  labo 
rious  task  of  restoring  the  work  with  the  help  of  Ephraem's  com 
mentary  and  other  sources.6  In  details  much  of  what  Zahn  has 
given  as  belonging  to  the  text  of  the  Diatessaron  remains  problem 
atical, — in  particular  he  has  not  been  sufficiently  careful  in  his 
examination  of  the  work  of  Aphraates, — but  in  all  the  main  points 
his  restoration  has  been  successful.  The  rediscovery  of  such  a 
work  is  in  a  variety  of  ways  of  the  very  highest  importance  for 
the  early  history  of  Christianity.  (1)  It  is  of  interest  for  the  history 
of  the  canon.  It  shows  that  in  Tatian's  time  there  was  still  no 
recognized  New  Testament  canon,  and  that  the  texts  of  the  Gospels 
were  not  regarded  as  inspired.  He  could  not  possibly  have  treated 
them  with  such  freedom  had  they  been  held  to  be  otherwise.  But 
the  ecclesiastical  use  made  of  his  work  in  Syria  shows  that  Tatian 
intended  it  for  the  church,  and,  as  we  are  informed  further  by 
Eusebius  that  Tatian  also  edited  the  Pauline  epistles,  we  are  entitled 
to  conclude  that,  like  Marcion,  he  wished  to  frame  a  special  New 
Testament  canon.  (2)  It  is  of  importance  for  the  Gospels  as  we 
now  have  them.  We  learn  from  the  Diatessaron  that  about  160 
A.D.  our  four  Gospels  had  already  taken  a  place  of  prominence  in 
the  church  and  that  no  others  had  done  so ;  that  in  particular  the 
Fourth  Gospel  had  taken  a  fixed  place  alongside  of  the  three 


1  The  author  of  the  Acta  Archelai  treats  him  as  a  heretic. 

2  See  Ztitschr.f.  d.  luth.  Theol.,  1874  and  1875;  Zeitschr.f.  wiss. 
TheoL,  1877;  Zeitschr.f.  Kirchengesch.,  iii.  p.  400. 

3  See  Credner,  Einl,  i.  437  sq.;  Semisch,   Tatiani  Diatessaron, 
1856. 

4  Evangelii  Concordantis  Expositio  facta  a  S.  Ephraemo,  Venice. 

5  See  Harnack,  Ztschr.  f.  Kirchengesch.,  iv.  p.  471  sq. 
8  Zahn,  Tatian's  Diatessaron,  1881. 
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synoptics.  (3)  As  regards  the  text  of  the  Gospels,  we  can  conclude 
from  the  Diatessaron  that  the  texts  of  our  Gospels  about  the  year 
160  already  ran  essentially  as  we  now  read  them,  but  that  inten 
tional  changes  were  not  wanting  about  the  middle  of  the  2d  century. 
Thus,  for  example,  Tatian  in  his  Gospel  according  to  Matthew  found 
nothing  about  the  ' '  church  "  and  about  the  building  of  the  church 
upon  Peter  the  rock.  These  sentences  therefore  are  very  probably 
of  later  interpolation.  (4)  It  is  of  importance  for  the  light  it  throws 
on  Tatian's  Christianity.  The  Syriac  translation  of  the  Diatessaron 
still  falls  within  the  2d  century,  but  Zahn  was  mistaken  in  assum 
ing  it  to  presuppose  a  prior  Syriac  translation  of  the  separate 
Gospels  (the  so-called  Syrus  Curetonianus) ;  Baethgen  1  has  shown 
the  latter  to  be  the  later.  It  was  only  gradually  that  the 
"evangelium  der  Getrennten"  superseded  the  "  evangelium  der 
Gemischten."2 

The  best  editions  of  the  Oratio  ad  Grsecoi  are  those  of  Worth  (Oxford,  1700), 
Maranus  (Paris,  1742),  and  Otto  (Jena,  1851).  See  Daniel,  Tatian  der  Apologet, 
1837;  Zahn,  Tatian's  Diatessaron,  Erlangen,  1881  (compare  also  his  Evang.- 
Comm.  des  Theophilus,  Erlangen,  1883,  p.  286  sq.);  Harnack,  Texte  u.  Unter- 
suchungen  z.  Gesch.  d.  altchr.  Lit.,  i.  1 ;  Id.,  Zttchr.  f.  Kirctiengesch.,  iv.  471  sq.; 
and  Tatian's  Rede  an  die  Griechen  tibersetzt  «.  eingeleitet,  Giessen,  1884 ;  Hilgen- 
feld,  Ketzergesch.,  Leipsic,  1884;  Mb'Uer,  art.  "  Tatian,"  In  Herzog-Plitt's  Eiicykl., 
TO!,  xv.;  and  Donaldson,  Hist,  of  Christ.  Lit.,  ill.  p.  3-62.  (A.  HA.) 

TATIUS,  ACHILLES.     See  ROMANCE,  vol.  xx.  p.  635  sq. 

TAULER,  JOHANN  (c.  1300-1361),  was  born  about  the 
year  1300  in  Strasburg,  where  his  father  was  a  wealthy 
burgher.  It  is  probable  that  he  entered  the  Dominican 
convent  in  his  native  city  about  the  year  1313,  while 
Meister  Eckhart  was  still  professor  of  theology  (1312- 
1320)  in  the  monastery  school.  From  Strasburg  he  went 
to  the  Dominican  college  of  Cologne,  and  some  believe  that 
his  superiors  sent  him  a  few  years  later  to  St  James's 
College,  Paris.  After  his  theological  education  was 
finished  he  returned  to  Strasburg.  In  1324  the  pope 
placed  under  an  interdict  these  parts  of  Germany,  including 
Strasburg,  which  supported  the  excommunicated  emperor 
Louis  of  Bavaria.  It  was  one  of  the  privileges  of  the 
Dominican  and  Franciscan  orders  to  be  allowed  to  perform 
religious  services  when  the  secular  and  all  other  regular 
clergy  were  silenced  by  an  interdict.  The  Dominican  order, 
however,  had  taken  the  side  of  Frederick,  and  in  most 
places  refused  to  say  mass  ;  but  in  Strasburg  they  remained 
in  the  deserted  city,  kept  their  churches  open,  and  admin 
istered  to  the  citizens  the  consolations  of  religion.  It  is 
supposed  that  this  conduct  of  the  Strasburg  Dominicans 
was  due  to  the  influence  of  Tauler.  In  1339  the  heads  of 
the  order  interfered,  and  commanded  the  monks  to  close 
their  churches.  The  town  council  in  return  banished  the 
Dominicans  from  the  city.  Tauler,  with  some  of  his 
brethren,  found  refuge  in  Basel,  although  that  city,  like 
Strasburg,  sided  with  the  emperor.  During  these  years 
Basel  was  the  headquarters  of  the  "  Friends  of  God " 
(Gottesfreunde,  see  MYSTICISM,  vol.  xvii.  p.  133),  and 
Tauler  was  brought  into  intimate  relations  with  the 
members  of  that  pious  mystical  fellowship.  He  returned 
to  Strasburg  probably  in  the  year  1346.  It  is  somewhat 
difficult  to  trace  his  later  life.  The  Black  Death  came  to 
Strasburg  in  1348,  and  it  is  more  than  probable  that,  when 
the  city  was  deserted  by  all  who  could  leave  it,  Tauler 
remained  at  his  post,  encouraging  by  sermons  and  personal 
visitations  his  terror-stricken  fellow-citizens.  His  corre 
spondence  with  distinguished  members  of  the  Gottes- 
freunde,  especially  with  Margaretha  Ebner,  and  the  fame 
of  his  preaching  and  other  work  in  Strasburg,  had  made 
him  known  throughout  a  wide  circle  of  pious  people.  He 
seems  to  have  made  preaching  journeys,  in  the  later  years 
of  his  life,  to  Cologne  and  to  other  places  in  the  Rhine- 
land.  He  died  in  the  year  1361. 

1  Evangelienfragmente :   Der  Griechische  Text   des  Cureton 'schen 
Syrers,  Leipsic,  1885. 

2  On  the  Diatessaron,  its  later  history  and  various  editions,  see 
(besides  Zahn,  as  cited  a'kove)  the  Codex  Fuldensis,  ed.  Ranke,  1868; 
Schmeller,  Amwonii  Alex,  quas  et  Tatiani  dicitur  Harmonia  Evang., 
1841;  Sievers,  Tatian,  Lat.  andGer.,  Paderborn,  1872;  Martin,  "De 
Tatiani  Diatessaron  Arabica  Versione,"  in  Pitra's  Analecta  Sacra,  vol 
iv.  (1883),  pp.  465,  487. 


It  is  somewhat  difficult  to  form  an  estimate  of  the  religious  life 
and  opinions  of  Tauler.  For  many  years  the  chief  modern  authority 
upon  the  subject  was  the  late  Prof.  C.  Schmidt  of  Strasburg,  whose 
views  had  been  introduced  into  England  in  Miss  Winkworth's 
book  upon  Tauler.  According  to  Schmidt,  Tauler's  religious  life 
divides  into  two  parts,  before  and  after  what  may  be  called  his 
second  conversion.  In  the  first  period  Eckhart  rules  his  religious 
life  ;  in  the  second  he  is  under  the  influence  of  the  mysterious 
"Friend  of  God  in  the  Oberland,"  whom  Schmidt  asserts  to  be 
Nicholas  of  Basel.  Denifle  doubts  the  historical  character  of  this 
episode  and  the  genuineness  of  the  book,  while  Preger  admits  the 
fact  of  the  conversion,  but  refuses  to  identify  the  mysterious  stranger 
with  Nicholas  of  Basel. 

It  is  still  more  difficult  to  determine  the  precise  nature  of  the 
theological  opinions  of  Tauler.  Denifle  maintains  that  the  only 
genuine  remains  of  Tauler  are  the  eighty  well-known  Sermons  in 
cluded  in  the  earliest  edition  and  four  others  in  two  manuscripts, 
all  of  which  bear  Tauler's  name ;  Preger  seems  inclined  to  admit  in 
addition  the  Sermons  in  the  account  of  Tauler's  conversion  ;  both 
critics  exclude  the  famous  Book  of  Spiritual  Poverty.  Schmidt, 
on  the  other  hand,  while  admitting  the  authenticity  of  all  the 
above-named  sermons,  calls  the  Book  of  Spiritual  Poverty  Tauler's 
masterpiece. 

If  we  take  the  Sermons  by  themselves,  then  Tauler's  teachers  in 
theology  were  the  Pseudo-Dionysius,  Augustine,  Gregory,  Bernard, 
the  two  abbots  of  St  Victor,  Thomas  Aquinas,  and,  above  all, 
Theodoric  of  Freiburg  and  Meister  Eckhart.  His  theology  will 
represent  the  purest  and  highest  type  of  German  mysticism  (see 
MYSTICISM),  and,  by  insisting  upon  personal  relationship  to  God, 
freedom  from  the  thraldom  of  authority,  and  the  worthlessness  of 
mere  good  works  without  the  renewal  of  the  inward  life,  will  re 
present  a  tendency  in  theology  which  found  full  expression  in  the 
reformation  of  the  16th  cei\tury.  If,  on  the  other  hand,  the  Book 
of  Spiritual  Poverty  be  included  among  the  genuine  writings  of 
Tauler,  then  undoubtedly  his  views  have  more  distinct  connexion 
with  that  doctrine  of  the  appropriation  of  the  benefits  of  Christ's 
work  of  redemption  by  an  imitatio  Christi  finding  expression  in  a 
life  of  evangelical  poverty  which  is  such  a  characteristic  of  the 
religious  life  of  the  century  to  which  he  belonged.  The  problem 
is  a  very  difficult  one,  and  it  may  be  questioned  whether  we  are 
yet  in  a  position  to  solve  it.  Denifle  is  undoubtedly  correct  in 
his  statement  that  we  need  critical  texts  of  14th-century  mystical 
writers,  and  that  very  great  uncertainty  exists  with  reference  to 
the  authors  of  the  individual  mystical  writings  of  that  period.  It 
may  be  added  that  it  is  very  probable,  when  the  organization  and 
method  of  work  among  the  "Friends  of  God"  are  taken  into  con 
sideration,  that  many  mystical  books  of  devotion  were  the  work, 
not  of  one,  but  of  several  authors,  and  that  the  conditions  of  the 
problem  concerning  the  authenticity  of  Tauler's  writings  are  not 
unlike  those  which  exist  among  the  books  and  tracts  ascribed  to 
Wickliffe.  This  at  all  events  may  be  safely  asserted,  that  Tauler's 
sermons  are  among  the  noblest  in  the  German  language.  They 
are  not  so  emotional  as  Suso's,  nor  so  speculative  as  Eckhart's,  but 
they  are  intensely  practical,  and  touch  on  all  sides  the  deeper  pro 
blems  of  the  moral  and  spiritual  life. 

Tauler's  Sermons  were  printed  first  at  Leipsic  in  1498,  and  reprinted  with 
additions  from  Eckhart  and  others  at  Basel  (1521,  1522)  and.  at  Cologne  (1543). 
There  is  a  recent  edition  by  Julius  Hamberger,  Frankfort,  1864.  See  Denifle, 
DatBuchvon  geistlicher  Armuth,  1877;  Carl  Schmidt,  Johann  Tauler  von  Slrass- 
burg,  Hamburg,  1841 ;  Miss  AVinkworth,  Tauler's  Life  and  Sermons ;  B.  A. 
Vaughan,  Hours  with  the  Mystics,  3d  ed.,  vol.  i.  pp.  214-307.  The  third  volume 
of  Preger's  Qesch.  der  deutschen  Myttik  im  Mittelalter,  which  will  treat  of 
Tauler,  is  in  the  press. 

TAUNTON,  a  municipal  borough  and  market-town  of 
Somerset,  England,  is  situated  in  the  beautiful  and  fertile 
vale  of  Taunton  Dene,  on  the  river  Tone,  on  the  Taunton 
and  Bridgwater  Canal,  and  on  several  branches  of  the 
Great  Western  Railway,  45  miles  south-south-west  of 
Bristol,  31  north-east  of  Exeter,  and  163  west-south-west 
of  London.  The  river  is  crossed  by  a  stone  bridge  of 
three  arches.  The  town  is  well  built,  the  three  main 
streets  being  wide  and  regular,  and  meeting  in  a  triangular 
space  in  the  centre  called  the  Parade,  where  there  is  a 
market  cross.  The  castle,  now  occupied  by  the  museum  of 
the  Somerset  Archaeological  and  Natural  History  Society, 
is  reputed  to  have  been  founded  by  Ine,  king  of  the  West- 
Saxons.  The  earliest  portion  of  the  present  building  was 
erected  by  Walter  Giffard,  bishop  of  Winchester,  in  the  time 
of  Henry  I.,  but  the  whole  building  was  repaired  in  1496, 
and  an  embattled  gateway  erected  by  Bishop  Langton. 
The  church  of  St  Mary  Magdalene,  a  spacious  building 
with  double  aisles  both  nerth  and  south  of  the  nave,  is 
chiefly  Perpendicular,  but  has  remains  ©f  Norman  work  in 
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the  chancel  arch,  and  of  Early  English  in  the  north  aisles 
and  transepts.  It  possesses  one  of  the  finest  of  the 
characteristic  towers  of  Somerset,  but  only  a  facsimile 
reproduction  (erected  1857-62)  of  the  old  one.  There 
are  still  some  remains  of  the  Augustinian  priory  founded 
by  Bishop  Giffarcl,  and  there  are  also  two  modern  convents. 
Taunton  is  an  important  centre  of  education,  the  principal 
institutions  being  the  grammar  school  (founded  in  1522  by 
Eichard  Fox,  bishop  of  Winchester),  Huish's  schools,  the 
Independent  college  (1841),  and  the  Wesleyan  collegiate 
institution  (1847).  The  other  principal  public  buildings 
are  the  old  market-house,  the  assembly  rooms,  the  new 
market  in  the  Ionic  style,  and  the  shire  hall  in  the  Eliza 
bethan  style,  opened  in  1858  at  a  cost  of  £28,000.  The 
charitable  institutions  include  the  Taunton  and  Somerset 
hospital  (opened  in  1809  and  extended  in  1870  and  1873), 
the  eye  infirmary  (1816),  Gray's  almshouses  and  chapel 
(1635),  St  Saviour's  home  for  boys  (1870),  and  the  servants' 
training  home  (1882).  The  town  possesses  manufactories 
of  silk,  collars  and  cuffs,  and  gloves,  iron  and  brass  found 
ries,  coach-building  works,  and  breweries.  There  is  also 
a  considerable  agricultural  trade.  The  population  of  the 
municipal  and  parliamentary  borough  (area  1249  acres) 
in  1881  was  16,614.  The  population  of  the  same  area  in 
1871  was  15,466. 

Taunton  has  played  a  prominent  part  during  the  troubled 
periods  of  English  history.  Various  Roman  remains  prove  it  to 
have  been  occupied  by  the  Romans;  but  it  first  obtained  historical 
notice  when  Ine,  king  of  the  West-Saxons,  made  it  the  border 
fortress  of  his  kingdom.  It  takes  the  name  Taunton,  or  Thoneton, 
from  its  situation  on  the  Tone  or  Thone.  '  The  castle  was  razed 
by  Ethelburg  after  expelling  Edbricht,  king  of  the  South -Saxons. 
About  the  time  of  William  the  Conqueror  the  town  and  castle 
were  granted  to  the  bishop  of  Winchester,  and  for  many  years  the 
castle  was  the  bishop's  principal  residence.  In  the  reign  of  William 
it  possessed  a  mint.  In  1497  the  town  and  castle  were  seized  by 
the  impostor  Perkin  Warbeck.  Taunton  was  made  the  seat  of  the 
suffragan  see  of  Taunton  and  Bridgwater  in  1538,  but,  on  the  death 
of  William  Finch,  the  first  bishop,  in  1559,  the  Act  had  no  further 
operation  in  reference  to  Tauuton.  Like  the  other  towns  of  Somerset, 
Tauntou  was  strongly  Puritan  in  its  sympathies.  Situated  at  a 
point  where  the  main  roads  of  the  county  met,  it  was  during  the 
Civil  War  almost  constantly  in  a  state  of  siege  by  one  or  other  of 
the  rival  parties.  Having  been  garrisoned  by  the  Parliamentary 
forces,  it  was  captured  by  the  Royalists  in  the  summer  of  1643,  but 
on  8th  July  1644  it  was,  after  a  long  siege,  taken  by  Blake,  who 
held  it  with  heroic  pertinacity  till  relieved  by  Fairfax  on  the  llth 
May  1645,  and  again  after  it  was  invested  by  10,000  troops  under 
Goring  till  the  siege  was  finally  raised  on  the  3d  July.  Still  constant 
to  its  Puritan  traditions,  Taunton  welcomed  Monmouth  in  1685  with 
acclamation,  and  he  was  proclaimed  king  there  on  the  20th  June, 
the  maidens  of  the  town  presenting  him  with  a  standard.  As  a 
consequence,  Taunton  was  made  the  chief  example  of  the  fearful 
vengeance  of  Jeffreys,  who,  at  the  assizes  held  in  the  castle,  con 
demned  no  fewer  than  134  inhabitants  of  the  town  and  neighbour 
hood  to  death,  and  a  much  larger  number  to  transportation.  Taunton 
obtained  a  municipal  charter  from  Charles  I.  in  1627,  which  was 
revoked  in  1660.  A  second  charter,  granted  by  Charles  II.  in  1677, 
was  permitted  to  lapse  in  1792  owing  to  the  corporation  allowing  a 
majority  of  their  number  to  die  without  filling  up  the  vacancies. 
From  this  time  until  it  again  received  municipal  government,  17th 
April  1877,  it  was  under  the  care  of  two  bailiffs  appointed  at  the 
court  leet  of  the  lord  of  the  manor.  Formerly  the  town  returned 
two  members  to  parliament,  but  in  1885  the  number -was  reduced 
to  one. 

See  Toulmin's  History  of  Taunton,  edited  by  Savage,  1822;  and  several  papers 
in  the  Proceedings  of  the  Somerset  Archasological  Society  for  1872. 

TAUNTON,  a  city  of  the  United  States,  the  county 
seat  of  Bristol  county,  Massachusetts,  lies  some  31  miles 
nearly  south  from  Boston.  The  town  proper,  sometimes 
called  Taunton  Green,  stands  on  the  right  bank  of  the 
Taunton  river,  at  the  head  of  navigation,  about  17  miles 
above  its  mouth.  The  entire  area  enclosed  within  the  cor 
porate  limits  is  37  square  miles.  Taunton  is  traversed 
by  the  main  line  of  the  Old  Colony  Kailway,  which  con 
nects  it  with  Boston  and  Fall  Eiver,  Mass.,  and  Pro 
vidence,  E.I.  Owing  to  its  situation  and  its  connexions 
by  rail  and  sea,  Taunton  has  become  a  supply  point  for  the 


greater  part  01  south-eastern  Massachusetts.  The  popula 
tion  of  the  city  was  18,629  in  1870,  21,213  in  1880,  and 
23,674  in  1885,  showing  an  increase  somewhat  in  excess  of 
that  of  the  State  at  large.  Fully  one-fourth  of  the  popu 
lation  are  of  foreign  birth,  and  the  proportion  is  increasing. 
The  State  lunatic  asylum  is  in  Taunton.  The  leading 
industries  are  the  manufacture  of  cotton  goods,  iron  and 
steel  products  (particularly  locomotives,  machinery,  nails 
and  spikes),  and  silver-plated  table  ware.  Taunton  was 
incorporated  as  a  town  in  1639,  and  received  a  city  charter 
in  1864. 

TAUEIDA,  a  government  of  southern  Eussia,  includes 
the  peninsula  of  CRIMEA  (q.v.)  and  a  tract  of  mainland 
situated  between  the  lower  Dnieper  and  the  coasts  of  the 
Black  Sea  and  the  Sea  of  Azoff,  and  is  bounded  by  these 
two  seas  on  the  S.,  while  it  has  on  the  N.  the  governments 
of  Kherson  and  Ekaterinoslaff.  The  area  is  24,540  square 
miles,  of  which  6990  square  miles  belong  to  the  Crimea ; 
its  continental  part  consists  of  a  gently  undulating  steppe 
of  black  earth,  with  only  a  few  patches  of  salt  clay  on  the 
banks  of  the  Sivash  or  Putrid  Sea,  and  sands  in  the  lower 
course  of  the  Dnieper.  It  is  watered  by  the  Dnieper, 
which  flows  along  the  frontier  for  180  miles,  and  by  two 
small  rivers,  the  Molotchnaya  and  Berda.  Many  small 
lakes  and  ponds  occur  in  the  north,  especially  among  the 
Dnieper  sands,  as  well  as  on  the  Kinburn  peninsula,  at  the 
mouth  of  the  Dnieper,  where  salt  is  made.  There  are  no 
forests  except  the  artificial  plantations  in  the  colonies  of 
the  Mennonites.  The  climate  is  continental,  and  resembles 
that  of  central  Crimea  and  Kherson.  The  population  in 
1883  was  940,530  (247,780  in  Crimea).  The  continental 
portion,  although  less  mixed  than  that  of  the  peninsula, 
consists  of  Eussians  (Great,  Little,  and  White  Eussians), 
who  constitute  83  per  cent,  of  the  population,  Germans  (11 
per  cent.),  Bulgarians  (5  per  cent.),  and  Jews  (1  per  cent.). 

Agriculture  and  cattle-breeding  are  the  leading  occupations. 
Wheat  is  the  chief  product,  and  by  the  Germans  and  Russian  Non 
conformists  on  the  Molotchnaya  agriculture  is  carried  to  a  high 
degree  of  perfection.  In  1882  there  were  within  the  government 
356,270  horses,  485,800  cattle,  and  3,985,300  sheep  (2,891,700 
merinos).  Salt  is  made  both  on  the  mainland  and  in  the  Crimea, 
and  the  fisheries  along  the  coast  supply  an  export  trade.  Manu 
factures  are  insignificant,  but  there  is  a  brisk  export  trade  in 
grain,  salt,  fish,  wool,  and  tallow.  The  main  centres  of  trade  are 
the  Kakhovka  port  on  the  Dnieper,  Berdyansk  on  the  Sea  of  Azoff, 
and  the  seaports  of  Eupatoria,  Sevastopol,  Sudak,  and  Theodosia. 
The  government  is  divided  into  eight  districts,  the  chief  towns  of 
which  (with  populations  in  1881)  are  Simferopol  (29,030),  capital 
of  the  government,  Eupatoria  (13,420),  and  Theodosia  (10,800)  in 
Crimea,  and  Aleshki  (8915),  Berdyansk  (18,180), Melitopol  (13,310), 
Perekop  (4280),  and  Yalta  (3000)  on  the  continent.  Several  villages, 
such  as  Bolshoy  Tokmak  (8000)  and  Andreevka  (7300),  have  each 
a  population  of  more  than  5000. 

TAUEOMENIUM.     See  TAORMINA. 

TAUEUS.     See  ASIA  MINOR,  vol.  ii.  p.  704-5. 

TAVEENIEE,  JEAN  BAPTISTE  (1605-1689),  the  cele 
brated  traveller  and  pioneer  of  French  trade  with  India, 
was  born  (1605)  at  Paris,  where  his  father  Gabriel  and 
uncle  Melchior,  Protestants  from  Antwerp,  pursued  with 
reputation  and  success  the  profession  of  geographers  and 
engravers.  The  conversations  he  heard  in  his  father's  house 
inspired  Jean  Baptiste  with  an  early  desire  to  travel,  and 
in  his  sixteenth  year  he  had  already  visited  England,  the 
Low  Countries,  and  Germany,  and  seen  something  of  war 
with  the  imperialist  Colonel  Hans  Brenner,  whom  he  met 
at  Nuremberg.  Four  and  a  half  years  in  the  household 
of  Brenner's  uncle,  the  viceroy  of  Hungary  (1624-29),  and 
a  briefer  connexion  in  1629  with  the  duke  of  Eethel  and 
his  father  the  duke  of  Nevers,  prince  of  Mantua,  gave  him 
the  habit  of  courts,  which  was  invaluable  to  him  in  later 
years,  and  at  the  defence  of  Mantua  in  1629,  and  in  Ger 
many  in  the  following  year  with  Colonel  Walter  Butler 
(afterwards  notorious  through  the  death  of  Wallenstein), 
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he  gained  some  military  experience.  When  he  left  Butler 
to  view  the  diet  of  Ratisbon  in  1630,  he  had  seen  Italy, 
Switzerland,  Germany,  Poland,  and  Hungary,  as  well  as 
France,  England,  and  the  Low  Countries,  and  spoke  the 
principal  languages  of  these  regions.  He  was  now  eager 
to  visit  the  East,  and  at  Ratisbon  he  found  the  oppor 
tunity  to  join  two  French  fathers,  M.  de  Chapes  and  M.  de 
St  Liebau,  who  had  received  a  mission  to  the  Levant.  In 
their  company  he  reached  Constantinople  early  in  1631, 
and  here  he  spent  eleven  months,  and  then  proceeded  by 
Tokat,  Erzerum,  and  Erivan  to  Persia.  His  farthest  point 
in  this  first  journey  was  Ispahan ;  he  returned  by  Baghdad, 
Aleppo,  Alexandretta,  Malta,  and  Italy,  and  was  again  in 
Paris  in  1633.  Of  the  next  five  years  of  his  life  nothing 
is  known  with  certainty,  but  it  is  probable  that  it  was 
during  this  period  that  he  became  controller  of  the  house 
hold  of  the  duke  of  Orleans.  In  September  1638  he 
began  a  second  journey  (1638-43)  by  Aleppo  to  Persia 
and  thence  to  India  as  far  as  Agra  and  Golconda.  His 
visit  to  the  court  of  the  Great  Mogul  and  to  the  famous 
diamond  mines  was,  of  course,  connected  with  the  plans 
realized  more  fully  in  his  later  voyages,  in  which  Tavernier 
travelled  as  a  merchant  of  the  highest  rank,  trading  in 
costly  jewels  and  other  precious  wares,  and  finding  his 
chief  customers  among  the  greatest  princes  of  the  East. 
The  second  journey  was  followed  up  by  four  others.  In 
his  third  journey  (1643-49)  he  went  as  far  as  Java  and 
returned  by  the  Cape ;  but  his  relations  with  the  Dutch 
proved  not  wholly  satisfactory,  and  a  long  lawsuit  on  his 
return  yielded  but  imperfect  redress.  In  his  last  three 
journeys  (1651-55,  1657-62,  1664-68)  he  did  not  proceed 
beyond  India.  The  details  of  these  voyages  need  not 
detain  us  here,  and  indeed  are  often  obscure ;  but  they 
completed  an  extraordinary  knowledge  of  the  routes  of 
overland  Eastern  trade,  and  brought  the  now  famous 
merchant  into  close  and  friendly  communication  with  the 
greatest  Oriental  potentates.  They  also  secured  for  him 
a  large  fortune  and  great  reputation  at  home.  He  was 
presented  to  Louis  XIV.,  "in  whose  service  he  had 
travelled  sixty  thousand  leagues  by  land,"  received  letters 
of  nobility  (16th  February  1669),  and  in  the  following 
year  purchased  the  barony  of  Aubonne,  near  Geneva. 
In  1662  he  had  married  Madeleine  Goisse,  daughter  of  a 
Parisian  jeweller. 

Thus  settled  in  ease  and  affluence,  Tavernier  occupied 
himself,  as  it  would  seem  at  the  desire  of  the  king,  in 
publishing  the  account  of  his  journeys.  He  had  neither 
the  equipment  nor  the  tastes  of  a  scientific  traveller,  but 
in  all  that  referred  to  commerce  his  knowledge  was  vast 
and  could  not  fail  to  be  of  much  public  service.  He  set 
to  work  therefore  with  the  aid  of  Samuel  Chappuzeau,  a 
French  Protestant  litterateur,  and  produced  a  Nouvelle 
Relation  de  Vlnterieur  du  Serail  du  Grand  Seigneur  (4to, 
Paris,  1675),  based  on  two  visits  to  Constantinople  in  his 
first  and  sixth  journeys.  This  was  followed  by  Le  Six 
Voyages  de  J.  B.  Tavernier  (2  vols.  4to,  Paris,  1676)  and 
by  a  supplementary  Recueil  de  Plusieurs  Relations  (4to, 
Paris,  1679),  in  which  he  was  assisted  by  a  certain  La 
Chapelle.  This  last  contains  an  account  of  Japan,  gathered 
from  merchants  and  others,  and  one  of  Tong-king,  derived 
from  the  observations  of  his  brother  Daniel,  who  had 
shared  his  second  voyage  and  settled  at  Batavia ;  it  con 
tained  also  a  violent  attack  on  the  agents  of  the  Dutch  East 
India  Company,  at  whose  hands  Tavernier  had  suffered 
more  than  one  wrong.  This  attack  was  elaborately  an 
swered  in  Dutch  by  H.  van  Quellenburgh  ( Vindicix  Bata- 
vicx,  Amst.,  1684),  but  made  more  noise  because  Arnauld 
drew  from  it  some  material  unfavourable  to  Protestantism 
for  his  Apologie  pour  les  Catholiques  (1681),  and  so  brought 
on  the  traveller  a  ferocious  onslaught  in  Jurieu's  Esprit  de 


M.  Arnauld  (1684).  Tavernier  made  no  reply  to  Jurieu; 
he  was  in  fact  engaged  in  weightier  matters,  for  in  1684 
he  travelled  to  Berlin  at  the  invitation  of  the  Great  Elector, 
who  commissioned  him  to  organize  an  Eastern  trading  com 
pany, — a  project  never  realized.  The  closing  years  of  Ta- 
vernier's  life  are  obscure  ;  the  time  was  not  favourable  for 
a  Protestant,  and  it  has  even  been  supposed  that  he  passed 
some  time  in  the  Bastille.  What  is  certain  is  that  he  left 
Paris  for  Switzerland  in  1687,  that  in  1689  he  passed 
through  Copenhagen  on  his  way  to  Persia  through  Mus 
covy,  and  that  in  the  same  year  he  died  at  Moscow.  It 
appears  that  he  had  still  business  relations  in  the  East,  and 
that  the  neglect  of  these  by  his  nephew,  to  whom  they  were 
intrusted,  had  determined  the  indefatigable  old  man  to  a 
fresh  journey. 

Tavernier's  travels,  though  often  reprinted  and  translated,  have 
two  defects  :  the  author  uses  other  men's  material  without  dis 
tinguishing  it  from  his  own  observations;  and  the  narrative  is  much 
confused  by  his  plan  of  often  deserting  the  chronological  order  and 
giving  instead  notes  from  various  journeys  about  certain  routes. 
The  latter  defect,  it  is  true,  while  it  embarrasses  the  biographer,  is 
hardly  a  blemish  in  view  of  the  object  of  the  writer,  who  sought 
mainly  to  furnish  a  guide  to  other  merchants.  A  careful  attempt 
to  disentangle  the  thread  of  a  life  still  in  many  parts  obscure  has 
been  made  by  Charles  Joret,  Jean  Baptiste  Tavernier  d'apres  des 
Documents  Nouveaux,  8vo,  Paris,  1886,  where  the  literature  of  the 
subject  is  fully  given. 

TAVIRA,  a  seaport  of  Portugal,  in  the  province  of 
Algarves,  at  the  mouth  of  the  Seca,  21  miles  east-north-east 
of  Faro.  It  is  regularly  built,  and  has  an  alcazar,  used  as 
an  official  residence,  besides  other  public  buildings.  It 
has  sardine  and  tunny  fisheries,  and  carries,  on  a  consider 
able  coasting  trade.  Excellent  fruit  is  grown  in  the 
neighbourhood.  The  population  in  1878  was  11,459. 

TAVISTOCK,  a  town  of  Devonshire,  England,  is  finely 
situated  in  the  valley  of  the  Tavy,  on  the  western  border 
of  Dartmoor,  and  on  the  South  Devon  Railway,  15  miles 
north  of  Plymouth,  14  south-east  of  Launceston,  and  213 
west-south-west  of  London.  The  town  has  been  greatly 
improved  since  1845,  chiefly  at  the  expense  of  the  duke 
of  Bedford,  by  the  construction  of  a  system  of  sewage  and 
the  erection  of  many  new  dwellings  suitable  for  the  work 
ing  classes.  There  are  some  remains  (including  a  portion 
in  the  square,  now  used  as  a  public  library  established  in 
1799)  of  the  magnificent  abbey  of  Sts  Mary  and  Rumon, 
first  founded  in  961  by  Orgar,  earl  of  Devon.  After  de 
struction  by  the  Danes  in  997  it  was  restored,  and  among  its 
famous  abbots  were  Lyfing,  friend  of  Canute,  and  Aldred, 
who  crowned  Harold  II.  and  William,  and  died  archbishop 
of  York.  The  abbey  church  was  rebuilt  in  1285,  and  the 
greater  part  of  the  abbey  in  1457-58.  The  church  of  St 
Eustachius  possesses  a  lofty  tower  supported  on  four  open 
arches.  Among  the  principal  public  buildings  are  the  guild 
hall  (1848),  the  corn  market  (1838),  the  market  buildings 
(1858),  and  the  new  hall  for  concerts  and  public  entertain 
ments.  Near  the  town  is  Kelly  College,  opened  in  1877, 
founded  by  Admiral  Benedictus  Marwood  Kelly,  with  a 
preference  for  the  founder's  kin.  Mines  of  copper,  man 
ganese,  lead,  silver,  and  tin  are  in  the  neighbourhood,  and 
the  town  possesses  a  considerable  trade  in  cattle  and  corn, 
as  well  as  a  brewery.  The  population  of  the  township  in 
1881  was  6914.  The  parliamentary  borough  (area  11,450 
acres),  which  had  a  population  in  1871  of  7725  and  in 
1881  of  6879,  was  merged  in  the  county  in  1885. 

The  town  owes  its  origin  to  the  foundation  of  the  abbey  in  961. 
From  Henry  I.  the  abbots  obtained  the  entire  jurisdiction  of  the 
hundred  of  Tavistock,  with  a  weekly  market.  A  school  for  Saxon 
literature  was  established  by  the  monks,  which  flourished  till  the 
Reformation.  The  Royalists  were  quartered  at  Tavistock  after 
the  defeat  of  the  Parliamentarians  on  Bradock  Down  in  1643,  and 
Charles  I.  visited  it  on  his  way  to  Cornwall.  It  returned  members 
to  parliament  from  the  time  of  Edward  I.  till  1885,  among  its 
representatives  having  been  John  Pym,  the  great  opposer  of  the 
policy  of  Charles  I.,  and  William,  Lord  Russell,  beheaded  in  the 
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reign  of  Charles  II.  Among  the  famous  natives  of  Tavistock  are 
Sir  John  Glanville,  judge  under  James  I.,  William  Brown,  the 
author  of  Britannia's  Pastorals,  and  Sir  Francis  Drake,  of  whom  a 
colossal  statue  by  Boehm  was  presented  to  the  town  by  the  duke 
of  Bedford  in  1883. 

TAVOY,  a  British  district  in  the  Tenasserim  division 
of  Burraah,  lying  between  13°  15'  and  15°  11'  1ST.  lat.  and 
between  97°  48'  and  98°  44'  E.  long.  It  has  an  area  of 
7200  square  miles,  and  is  bounded  on  the  N.  by  Amherst 
district,  E.  by  the  Yoma  Mountains,  S.  by  Mergui 
district,  and  W.  by  the  Bay  of  Bengal.  The  district  is 
enclosed  by  mountains  on  three  sides,  viz.,  the  main  chain 
of  the  Yomas  on  the  east,  rising  in  places  to  5000  feet, 
which,  with  its  densely  wooded  spurs,  forms  an  almost 
impassable  barrier  between  British  and  Siamese  territory  ; 
the  Nwahlabo  in  the  centre,  which  takes  its  name  from  its 
loftiest  peak  (5000  feet) ;  and  a  third  range,  under  the 
name  of  Thinmaw,  between  the  Nwahlabo  and  the  sea- 
coast.  The  chief  rivers  are  the  Tenasserim  and  Tavoy,  the 
former  being  formed  by  the  junction  of  two  streams  which 
unite  near  Met-ta ;  for  the  greater  part  of  its  course  it  is 
dangerous  to  navigation.  The  Tavoy  is  navigable  for  vessels 
of  any  burden.  It  is  interspersed  with  many  islands,  and 
with  its  numerous  smaller  tributaries  affords  easy  and  rapid 
communication  over  the  country.  The  climate  is  on  the 
whole  pleasant.  The  rainfall  averages  about  190  inches 
a  year. 

The  census  of  1881  returned  the  population  of  Tavoy  at  84,988 
(males  41,785,  females  43,203),  of  whom  82,187  were  Buddhists,  828 
were  Mohammedans,  and  1368  were  Christians.  The  headquarters 
and  capital  is  Tavoy  town,  which  is  situated  on  the  left  bank  of 
the  river  of  the  same  name,  and  contained  a  population  of  13,372 
in  1881.  Of  the  total  area,  only  83,740  acres  are  (1885-86)  culti 
vated.  Rico  is  the  principal  product ;  the  betel-nut  is  extensively 
grown  for  home  consumption  ;  and  the  district  is  particularly  rich 
in  fruit  trees.  With  its  only  port  difficult  of  access,  and  with  no 
means  of  internal  communication,  the  trade  of  Tavoy  district  has 
always  been  small  and  almost  entirely  confined  to  Siam  and  the 
Straits  Settlements.  The  principal  imports  are  piece  goods  and 
other  cotton  manufactures,  raw  silk,  tea,  crockery,  wines  and 
spirits,  metals,  and  provisions.  The  chief  manufactures  are  salt 
and  earthen  pots.  The  gross  revenue  of  the  district  in  1885-86  was 
£20,235,  of  which  the  land  contributed  £12,663.  Tavoy  was  handed 
over  to  the  British  at  the  end  of  the  first  Burmese  war  in  1824. 
A  revolt  broke  out  in  1829,  headed  by  Moung  Da,  the  former 
governor,  which  was  at  once  quelled,  and  since  then  the  district 
has  remained  in  undisturbed  possession  of  the  British. 

TAWING.     See  LEATHER. 

TAXATION.  With  regard  to  taxes  in  general  Adam 
Smith  lays  down  four  maxims  which  have  been  briefly 
described  as  the  maxims  of  equality,  certainty,  convenience, 
and  economy.  The  treatment  of  the  general  principles  of 
taxation  by  subsequent  writers  consists  in  the  main  of  the 
development  and  criticism  of  these  celebrated  canons. 
Equality.  Equality  of  Taxation. — The  subjoined  passage  from 
Adam  Smith  contains  the  germs  of  several  distinct  theories 
of  what  constitutes  just  or  equal  taxation: — 

"  The  subjects  of  every  state  ought  to  contribute  towards  the 
support  of  its  government  as  nearly  as  possible  in  proportion  to 
their  respective  abilities,  that  is,  in  proportion  to  the  revenue  which 
they  respectively  enjoy  under  the  protection  of  the  state.  The 
expense  of  government  to  the  individuals  of  a  great  nation  is  like 
the  expense  of  management  to  the  joint  tenants  of  a  great  estate, 
who  are  all  obliged  to  contribute  in  proportion  to  their  respective 
interests  in  the  estate.  In  the  observation  or  neglect  of  this 
maxim  consists  what  is  called  the  equality  or  inequality  of  taxation. 
Every  tax,  it  must  be  observed  once  for  all,  which  falls  finally 
upon  one  only  of  the  three  sorts  of  revenue  above-mentioned  [viz., 
rent,  wages,  profits]  is  necessarily  unequal  in  so  far  as  it  does  not 
affect  the  other  two.  In  the  following  examination  of  different 
taxes  I  shall  seldom  take  much  further  notice  of  this  sort  of 
inequality,  but  shall  in  most  cases  confine  my  observations  to  that 
inequality  which  is  occasioned  by  a  particular  tax  falling  unequally 
upon  that  particular  sort  of  private  revenue  which  is  affected  by  it. " 

The  first  sentence  implies  (a)  that  every  Government  has 
the  right  to  exact  contributions  for  its  support  from  all  its 
subjects.  According  to  this  view,  the  right  of  taxation  is 


derived  directly  from  the  conception  of  sovereignty.  It 
was  the  determination  to  insist  on  this  principle  which 
led  to  the  retention  of  the  3d.  per  K>  duty  on  tea,  that 
"  figment  of  a  tax,  that  peppercorn  rent,"  which  lost  the 
British  their  American  colonies.  The  Americans  opposed  to 
this  absolute  doctrine  the  maxim  that  taxation  ought  to  be 
coincident  with  representation, — that  only  those  who  shared 
in  the  powers  should  have  the  burdens  of  government.  If 
the  latter  opinion  is  strictly  construed  it  would  follow  that 
all  taxes  on  articles  of  universal  consumption  are  unjust 
except  in  a  country  where  all  who  have  the  natural  have 
also  the  legal  capacity  of  voting.  The  doctrine  of  sove 
reignty  as  the  basis  of  taxation,  pushed  to  its  logical 
extreme,  results  in  the  maxim  that  a  Government  should 
impose  such  taxes  as  are  "most  easily  assessed  and 
collected,  and  are  at  the  same  time  most  conducive  to 
the  public  interests"  (M'Culloch).  Just  as  a  general  looks 
to  the  efficiency  of  his  army  as  a  whole,  and  is  prepared 
to  sacrifice  any  portion  if  necessary,  so,  it  may  be  said, 
the  state  should  not  regard  the  particular  interests  of 
individuals,  but  should  rather  consider  the  nation  as  an 
organism,  or,  to  adopt  older  phraseology,  a  leviathan.  So 
far  as  the  political  existence  of  a  state  is  concerned,  this 
view  seems  to  meet  with  general  acquiescence  even  in 
modern  times,  when  patriotism  is  often  classed  amongst 
the  doubtful  virtues,  but  no  ideal  of  a  perfect  state  has 
yet  met  with  such  acceptance  in  any  nation  as  to  render 
popular  a  complete  neglect  of  private  interests. 

Accordingly,  a  second  basis  of  taxation  (6)  is  found  in 
the  expansion  of  the  term  "  abilities "  used  by  Adam 
Smith,  which  leads  to  the  position  that  taxes  ought  to  be 
levied  so  as  to  involve  equality  of  sacrifice  on  the  part  of 
the  contributors.  This  is  the  ideal  of  taxation  which  was 
advocated  by  Mill  and  Fawcett.  "  Equality  of  taxation 
as  a  maxim  of  politics,"  says  the  former,  "  means  equality 
of  sacrifice.  It  means  the  apportioning  the  contribution 
of  each  person  towards  the  expenses  of  government,  so 
that  he  shall  feel  neither  more  nor  less  inconvenience  from 
his  share  of  the  payment  than  every  other  person  experi 
ences  from  his."  It  is  admitted  that  this  standard  cannot 
be  completely  realized,  but  it  is  thought  to  furnish  a 
proper  foundation  of  remission  in  some  cases  and  of  pro 
portional  increase  of  taxation  in  others.  It  is  generally 
on  this  ground  that  it  is  proposed  to  leave  incomes  below 
a  certain  amount  untaxed, — a  plan  which,  so  far  as  direct 
taxes  are  concerned,  has  been  adopted  in  the  United 
Kingdom.  It  is  clear,  however,  that  any  taxes  on  com 
modities  in  general  use  must  infringe  this  canon,  whilst 
the  distinction  between  "  necessaries  "  and  "  luxuries,"  as 
Adam  Smith  pointed  out,  is  difficult  to  draw  in  com 
munities  advancing  in  civilization ;  and  certainly  a  con 
siderable  portion  of  the  taxes  on  stimulants  is,  as  a 
matter  of  fact,  derived  from  persons  whose  incomes  are 
below  what  is  generally  considered  a  reasonable  minimum 
for  the  standard  of  comfort,  and  such  persons  would  prob 
ably  consider  enforced  abstinence  a  greater  sacrifice  than 
the  payment  of  a  direct  tax.  It  is  also  principally  on 
the  ground  of  equality  of  sacrifice  that  the  proposal  for 
graduated  or  progressive  taxation  rests.  It  is  argued  that 
a  person  with  £10,000  a  year  can  pay  10  per  cent,  (for 
example)  as  easily  as  a  person  with  £1000  can  pay  5  per 
cent.  It  is  to  be  observed  that  the  principle  of  equality 
of  sacrifice  regards  the  payment  of  taxes  as  duty  imposed 
on  the  subjects  of  a  state  independently  of  the  advantages 
they  may  derive  individually  from  the  expenditure  of  the 
amount  levied. 

A  third  basis  of  taxation,  however,  is  found  in  the 
principle  (c)  that  taxes  ought  to  be  considered  as  payment 
for  valuable  services  rendered  by  the  state  to  individuals, 
and  this  seems  to  be  the  position  Adam  Smith  had  in  view 
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in  introducing  the  clause  "under  the  protection  of  the 
state,"  and  in  comparing  the  individuals  of  a  great  nation 
to  the  joint  tenants  of  a  great  estate.  It  is  easy  to  show, 
as  Mill  does,  that,  if  protection  is  taken  in  its  narrowest 
signification,  as  a  matter  of  fact  the  poor  need  more 
protection  than  the  rich,  but  the  argument  becomes  more 
plausible,  and  more  consonant  with  the  general  teaching 
of  Mill,  if  stress  is  laid  on  the  protection  and  assistance 
afforded  by  the  state  in  the  process  of  acquisition  of  indi 
vidual  fortunes — a  view  of  taxation  sometimes  called  the 
social  dividend  theory  (cf.  "Walker,  Helferich).  It  is  really 
on  this  ground  that  Mill  proposes  that  the  "unearned 
increment "  from  land  should  be  taken  by  the  state,  and, 
as  has  often  been  pointed  out,  "unearned  increments" 
are  by  no  means  confined  to  land.  Without  much  exag 
geration  the  state  may  be  regarded  as  a  partner  in  all 
industrial  undertakings,  and  is  therefore  entitled  to  a 
share  in  the  proceeds.  In  a  somewhat  similar  manner, 
poor  rates,  education  rates,  &c.,  have  been  regarded  as  of 
the  nature  of  insurance  paid  by  the  rich  against  the  care 
lessness  of  the  poor.  The  principle  under  consideration 
has  been  generally  applied  in  cases  in  which  the  service 
rendered  by  the  state  and  the  benefit  accruing  to  indi 
viduals  are  easily  discovered  and  estimated,  especially  in 
connexion  with  local  taxation. 

The  object  of  taxation  is  in  general  to  provide  the  state 
with  an  adequate  revenue,  but  in  all  cases  the  indirect 
effects  are  important,  and  sometimes  provision  of  revenue 
is  considered  of  secondary  importance.  Accordingly  it  has 
been  maintained  (d)  that  the  state  ought  to  use  its  powers 
of  taxation  for  the  promotion  of  various  social  ends.  Adam 
Smith  remarks  that  "it  has  for  some  time  past  been  the 
policy  of  Great  Britain  to  discourage  the  consumption  of 
spirituous  liquors,  on  account  of  their  supposed  tendency 
to  ruin  the  health  and  corrupt  the  morals  of  the  common 
people, "  and  in  our  own  times  the  falling  off  in  the  revenue 
from  alcoholic  drinks  often  furnishes  a  subject  for  apparent 
congratulation  in  "budget"  speeches.  German  writers  with 
socialistic  tendencies  (e.g.,  Wagner)  have  emphasized  this 
social  point  of  taxation ;  and  Mill,  although  disapproving 
of  graduated  taxation  of  income,  advocated  the  imposition 
of  extremely  heavy  succession  duties,  with  the  object  of 
promoting  a  better  distribution  of  national  wealth  and 
compelling  individuals  to  rely  on  themselves.  Many 
nations  again  have  imposed  duties  on  imports  with  the 
view  of  protecting  and  encouraging  home  industries,  and 
most  of  the  import  duties  levied  in  England  before  the 
great  reforms  of  Peel  were  of  this  nature.  Accordingly, 
both  theoretically  and  practically,  the  promotion  of  social 
or  moral  ends  may  be  considered  as  a  fourth  basis  of  taxa 
tion.  It  is  worth  noticing  that  in  early  times  the  fines 
received  in  the  courts  of  justice  were  an  important  source 
of  revenue. 

Whatever  basis  of  taxation  be  adopted,  the  elementary 
principle  of  justice  noticed  in  the  conclusion  of  A.  Smith's 
first  canon  must  be  considered.  If  it  is  just  to  tax  A,  it 
is  just  to  tax  B  under  precisely  similar  circumstances. 
Thus  stated,  the  principle  seems  almost  formal,  but  for 
practical  purposes  small  differences  in  circumstances  may 
be  neglected,  and  it  is  clear  that  in  any  great  nation  the 
taxpayers  may  be  arranged  in  a  limited  number  of  groups, 
within  each  of  which  the  constituent  individuals  may  be 
regarded  as  similarly  situated.  A  tax  on  rent,  or  wages, 
or  profits  would  be  obviously  unequal  if  those  in  one  place 
or  employment  were  taxed  while  those  in  another  were 
left  free.  The  practical  difficulty  is  to  discover  what  cases 
may  fairly  be  regarded  as  similar,  especially  if  equality  of 
sacrifice  be  taken  as  the  ideal. 

As  a  matter  of  fact,  in  every  civilized  community  a 
complex  system  of  taxation  is  adopted,  the  different  parts 


of  which  rest  in  different  degrees  upon  the  various  prin 
ciples  just  noticed.  Some  taxes  are  justified  on  the 
grounds  of  their  convenience  to  the  sovereign  power,  and 
others  are  increased  or  diminished  in  certain  cases  in 
accordance  with  the  principle  of  equality  of  sacrifice ; 
some  are  regarded  as  payments  for  services  rendered  by 
the  state,  others  partake  of  the  nature  of  sumptuary 
regulations  or  are  approved  on  various  social  or  moral 
grounds ;  and  sometimes  the  imposition  of  one  productive 
tax  involves,  on  the  ground  of  simple  equality,  the  adop 
tion  of  similar  taxes  which  are  hardly  worth  collecting. 

The  remaining  canons  of  Adam  Smith  are  partly,  like  the  Cer- 
first,  ethical  in  character  partly  purely  economic.  Of  the  tainty. 
second — the  canon  of  certainty — Adam  Smith  remarks  : — 
"The  time  of  payment,  the  manner  of  payment,  the 
quantity  to  be  paid,  ought  all  to  be  clear  and  plain  to  the 
contributor  and  to  every  other  person  [on  the  ground  of 
the  otherwise  arbitrary  powers  which  are  given  to  the  tax- 
gatherer]  ....  The  certainty  of  what  each  individual 
ought  to  pay  is  in  taxation  a  matter  of  so  great  importance 
that  a  very  considerable  degree  of  inequality,  it  appears, 
I  believe,  from  the  experience  of  all  nations,  is  not  near 
so  great  an  evil  as  a  very  small,  degree  of  uncertainty." 
Perhaps  the  best  example  of  the  infringement  of  this  canon 
is  furnished  by  the  taxes  levied  from  the  miserable  pro 
vincials  by  their  Roman  governors. 

The  third  rule — the  canon  of  convenience — which  enjoins  Con- 
that  "  every  tax  ought  to  be  levied  at  the  time  or  in  ths  venience. 
manner  to  which  it  is  most  likely  to  be  convenient  for 
the  contributor  to  pay  it,"  may  be  justified,  not  merely 
on  general  grounds  of  good  government,  but  also  on  the 
special  economic  ground  of  the  increase  in  the  productive 
ness  of  taxes  which  satisfy  the  condition.  It  has  been 
found  possible  to  raise  a  considerable  revenue  by  taxes  on 
commodities,  the  payments  of  which  by  the  consumers  are 
made  in  insensible  portions,  when  it  would  have  been  im 
possible  to  collect  the  same  amount  by  direct  taxation  at 
comparatively  long  intervals.  Taxation  is  in  this  respect 
like  bleeding. 

The  fourth  rule — the  canon  of  economy — states  as  its  Economy. 
general  principle  that  "  every  tax  ought  to  be  so  contrived 
as  both  to  take  out  and  to  keep  out  of  the  pockets  of  the 
people  as  little  as  possible  over  and  above  what  it  brings 
into  the  public  treasury  of  the  state."  Taxes  may,  accord 
ing  to  Adam  Smith,  break  this  rule  by  requiring  a  large 
number  of  officials  for  their  collection,  by  restraint  of 
trade  and  production,  by  encouraging  smuggling,  and  by 
causing  unnecessary  vexation ;  "  and,  though  vexation  is 
not,  strictly  speaking,  expense,  it  is  certainly  equivalent 
to  the  expense  at  which  every  man  would  be  willing  to 
redeem  himself  from  it."  On  smuggling  Adam  Smith 
elsewhere  remarks  that  "  to  pretend  to  have  any  scruple 
about  buying  smuggled  goods  would  in  most  countries  be 
regarded  as  one  of  those  pedantic  pieces  of  hypocrisy  which  • 
serve  only  to  expose  the  person  who  affects  to  practise 
them  to  the  suspicion  of  being  a  greater  knave  than  his 
neighbours."  It  may  be  observed  that  in  practical  politics 
it  is  generally  taken  for  granted  that  a  tax  which  can  be 
evaded  will  be  evaded,  and  indirect  methods  of  taxation 
are  to  a  great  extent  devices  by  which  possibilities  of 
evasion  are  restricted. 

To  these  general  rules  of  taxation  explicitly  given  by  Other 
Adam  Smith,  the  following  may  be  added,  most  of  which  general 
are  implied  in  different  passages  of  his  treatment  of  taxa-  P.""" 
tion,  but  have  been  expounded  and  emphasized  by  subse- C1) 
quent  writers.     A  convenient  summary  is  given  by  Hel 
ferich  in  Schb'nberg's  Handbuch  der  Politischen  Oekonomie 
(vol.  ii.  p.  138).     (a)  A  given  amount  of  revenue  is,  as  a 
rule,  both  from  the  point  of  view  of  the  Government  and 
its  subjects,  more  conveniently  raised  from  a  small  number 
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of  very  productive  taxes  than  from  a  larger  number  with 
smaller  returns  per  unit.  This  was  one  of  the  principal 
financial  reforms  advocated  by  Adam  Smith  with  reference 
to  the  customs  duties,  and  has  been  carried  out  in  the 
United  Kingdom  by  Sir  Robert  Peel  and  his  successors. 
The  inextricable  confusion  of  the  customs  duties  levied 
before  these  reforms  were  effected  can  only  be  realized  by 
those  who  study  the  details  of  the  history  of  taxation.  A 
similar  process  of  simplification  has  been  partially  applied 
to  the  direct  taxes,  but  in  many  cases  (especially  in  local 
taxation)  the  rule  is  more  honoured  in  the  breach  than  in 
the  observance.  (6)  A  good  system  of  taxation  ought  to 
provide  for  a  self-acting  increase  in  the  revenue  in  propor 
tion  as  the  population  and  the  consequent  demands  for 
governmental  expenditure  increase.  It  has  been  found  by 
experience  that  an  old  tax  causes  less  inconvenience  than 
a  new  tax  of  smaller  amount,  a  fact  which  is  so  striking  in 
some  cases  as  to  have  given  rise  to  the  saying  that  an  old 
tax  is  no  tax.  (c)  Those  taxes  are  best  which  yield  a 
steady  and  calculable  return,  instead  of  a  return  fluctuat 
ing  in  character  and  difficult  to  estimate,  (d)  Those  taxes 
are  best  which  in  case  of  need  can  be  most  conveniently 
increased  in  amount.  It  is  this  characteristic  of  the 
income  tax  which  renders  it  so  popular  with  chancellors 
of  the  exchequer,  and  it  was  partly  on  this  ground  that 
Mr  Gladstone  substituted  a  tax  on  beer  for  the  tax  on 
malt,  (e)  Regard  must  always  be  paid  to  the  real  inci 
dence  of  taxation,  and  care  taken  that  the  real  burden  of 
the  tax  falls  on  those  aimed  at  by  the  legislature.  No 
part  of  the  theory  or  practice  of  taxation  has  given  rise  to 
so  much  controversy  as  the  incidence  of  particular  taxes,  a 
subject  indeed  of  so  much  difficulty  and  importance  as  to 
occupy  the  greater  portion  of  the  treatment  by  systematic 
writers. 

Direct  INCIDENCE  OP  TAXATION. — Taxes  are  generally  divided 
fnd  into  direct  and  indirect.  A  direct  tax  is  defined  by  Mill 
*  as  one  "demanded  from  the  very  persons  who  it  is  in 
tended  or  desired  should  pay  it."  Others  (e.g.,  M'Culloch) 
define  it  as  a  tax  taken  directly  from  income  or  capital. 
In  the  former  definition  non-transferable  taxes  on  expendi 
ture  would  be  included  (e.g.,  a  tax  on  livery  servants),  but 
not  in  the  latter.  Mill's  definition  has  been  generally 
adopted  (e.g.,  by  Wagner,  in  the  German  Handbuch, 
vol.  ii.  p.  152);  but  in  any  case  the  most  important  direct 
taxes  practically  are  those  levied  on  income  or  capital 
directly,  and  the  most  important  indirect  the  customs  and 
excise  duties.  In  examining  the  incidence  of  taxation  the 
order  of  arrangement  adopted  by  Adam  Smith  seems  best. 
He  discusses  separately  taxes  on  the  three  great  species 
of  income, — rent,  profits,  and  wages  (appending  to  the 
articles  on  the  first  two  an  examination  of  taxes  upon  the 
capital  value  of  land,  houses,  and  stock),  and  taxes  intended 
to  fall  indifferently  upon  every  species  of  revenue,  viz., 
capitation  taxes  and  taxes  upon  consumable  commodities. 
Taxes  on  Taxes  on  Rent. — What  is  commonly  known  as  rent 
rent<  consists  in  general  of  two  parts,  which  may  be  termed 
economic  rent  and  profit  rent.  Economic  rent  arises  from 
the  superiority  of  advantage  of  any  source  in  the  produc 
tion  of  a  certain  amount  of  utility  over  the  least  productive 
source  which  the  conditions  of  demand  and  supply  (includ 
ing  transmission  to  market)  render  it  possible  to  employ. 
Thus,  in  the  production  of  food,  some  lands  have  an 
advantage  in  fertility  or  situation ;  again,  in  furnishing 
amenities  of  accommodation  or  facilities  for  business,  some 
houses  have  from  their  situation  a  similar  advantage ;  and 
again,  different  processes  in  the  arts  and  manufactures  are 
superior  to  others  (giving  rise  to  patents).  In  all  these 
cases  where  the  amount  of  the  superior  sources  is  limited 
(naturally  or  artificially),  and  recourse  must  be  made  to 
inferior  sources  of  supply,  economic  rent  is  paid  for  the 


superior  advantage.  Any  tax  imposed  on  this  species  of 
revenue  falls  on  the  owner.  If  levied  in  the  first  instance 
from  the  lessee,  he  will  pay  so  much  less  rent,  and  any  new 
taxes  imposed  during  the  currency  of  leases  ought,  if 
intended  to  fall  on  the  owner,  to  be  taken  directly  from 
him.  It  may  be  assumed  that  every  owner  of  a  superior 
source  has  exacted  the  highest  price  obtainable  for  its  use, 
so  that  he  cannot  transfer  the  tax  to  the  tenant,  nor 
through  the  tenant  to  the  consumer.  If,  for  example,  a 
tax  is  imposed  on  the  economic  rent  of  agricultural  land, 
the  landlord  cannot  exact  it  from  the  tenant  (for  if  the 
tenant  could  afford  more  rent,  why  under  competition  was 
he  not  forced  to  do  so  before  ?)  nor  from  the  consumer  of 
the  produce,  for  the  price  is  obviously  determined  inde 
pendently  of  rent.  Similarly  a  tax  on  the  ground  rent  of 
nouses,  if  it  be  assumed  that  the  land  is  useless  for  other 
purposes,  must  fall  on  the  owners ;  although  a  certain 
portion  will  be  transferred  to  the  occupier  if  the  landlord 
could  use  it  otherwise  and  escape  the  tax  (cf.  Mill,  bk.  v. 
ch.  iii.  §  6).  Taxes  on  economic  rent  of  various  kinds,  so 
heavy  as  to  absorb  the  whole  amount,  have  been  advocated 
by  some  theorists  on  grounds  noticed  under  Adam  Smith's 
first  canon.  It  is  said  they  would  impose  no  burden  on 
the  state  as  a  whole,  that  they  would  not  affect  production 
or  accumulation,  and  even  that  the  substitution  of  the 
state  for  private  owners — who  are  simply  nati  consumers 
fruges — would  really  increase  the  wealth  and  power  of 
the  nation  by  compelling  these  unproductive  consumers 
to  work,  and  by  lightening  the  pressure  of  taxation  on 
industry.  It  is,  however,  obvious  that  the  confiscation  of 
rent  would,  seeing  that  land  has  for  generations  been  in 
the  circle  of  exchangeable  commodities,  strike  at  the  roots 
of  the  institution  of  private  property.  Apart  from  this 
general  objection,  there  would  in  the  case  of  agricultural 
land  be  great  difficulty  in  separating  economic  from  profit 
rent,  and  any  exceptional  tax  on  the  latter  would  obviously 
tend  to  check  agricultural  improvements. 

Taxes  on  Profits. — Profits,  as  commonly  used,  is  a  term  Taxes  on 
embracing  three  elements  which,  from  an  economic  and  Pr°fits- 
financial  point  of  view,  are  quite  distinct  in  character,  viz., 
interest  (pure  and  simple),  insurance  against  risk,  and 
earnings  of  management.  The  interest  on  capital  in  any 
industrial  area,  lent  on  the  same  security,  tends  to  equality. 
If,  then,  a  tax  is  imposed  on  interest  in  every  form,  the 
incidence  in  the  first  place  will  be  on  the  owners  of  cap 
ital.  But  two  indirect  consequences  will  follow.  (1)  As 
Adam  Smith  remarks,  "  the  proprietor  of  stock  is  properly 
a  citizen  of  the  world,  and  is  not  necessarily  attached 
to  any  particular  country.  He  would  be  apt  to  abandon 
the  country  in  which  he  was  exposed  to  a  vexatious 
inquisition  in  order  to  be  assessed  to  a  burdensome  tax, 
and  would  remove  his  stock  to  some  other  country,  where 
he  could  either  carry  on  his  business  or  enjoy  his  fortune 
more  at  his  ease."  In  this  case  the  ultimate  result  would 
be  that  the  country  in  which  the  tax  was  imposed  would 
possess  less  capital,  and  thus  would  yield  a  higher  rate  of 
interest  sufficient  to  counterbalance  the  burden  of  the  tax. 
(2)  The  tax  would  tend  to  check  the  accumulation  of 
capital  within  the  country,  so  far  as  the  interest  received 
is  a  cause  of  accumulation,  with  the  same  ultimate  result 
as  in  the  former  case.  It  must,  however,  be  observed 
that  the  rate  of  interest  is  only  one  of  the  causes  affecting 
the  accumulation  of  capital. 

A  tax  on  some  particular  form  of  interest  (security  still 
being  supposed  perfect),  for  example  on  mortgages  on  land, 
would  obviously  fall  on  the  borrowers.  In  the  same  way 
a  tax  on  that  part  of  the  profit  rent  of  houses  which  is 
interest  on  capital  tends  to  fall  on  the  occupier.  In  gene 
ral,  however,  the  security  is  more  or  less  imperfect,  and 
the  insurance  against  risk  is  allowed  for  in  the  rate  of 
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interest  charged  on  borrowed  capital.  Thus  a  tax  which 
took  equal  percentages  from  all  species  of  interest  would 
be  in  part  a  tax  on  insurance  against  risk,  and  the 
tendency  must  be  for  such  a  tax  to  fall  on  the  borrowers 
of  capital.  Suppose  at  any  time  a  perfect  security  yields 
3  per  cent,  and  one  with  greater  risk  6  per  cent.,  then  3 
per  cent,  represents  the  estimated  value  of  the  insurance 
against  risk.  A  tax  which  reduces  the  net  yield  on  the 
first  to  2  per  cent,  would  reduce  the  net  yield  on  the 
latter  to  4  per  cent.  In  order,  then,  for  the  insurance 
against  risk  to  remain  the  same,  the  rate  yielded  by  the 
latter  must  rise  from  6  to  7£  per  cent.  It  follows,  then, 
that  a  tax  levied  on  all  forms  of  interest  (no  allowance 
being  made  for  risk)  would  tend  to  check  investment  in 
proportion  as  risk  was  involved,  and  would  thus  check 
industrial  enterprise.  This  result  would  follow  even 
although  the  rate  of  interest  on  perfect  security,  owing  to 
the  causes  mentioned  above,  were  raised  in  proportion  to 
the  tax. 

A  tax  on  that  part  of  profits  known  as  earnings  of 
management  would,  if  imposed  generally,  fall  in  the  first 
instance  on  the  entrej)reneurs  or  employers  of  capital,  and 
with  similar  indirect  consequences  to  those  just  noticed 
in  regard  to  interest.  Capital  would  tend  to  flow  abroad, 
and  accumulation  would  be  checked,  since  in  general  the 
employers  of  capital  are  also  to  a  large  extent  the  owners. 
So  far  as  profits,  in  this  sense,  are  of  the  nature  of  rent  (a 
view  recently  advocated  as  regards  all  profits  by  Prof. 
Walker),  a  tax  on  profits  would  be  analogous  to  a  tax  on 
rent.  If  the  differences  in  the  net  advantages  of  different 
methods  of  employing  capital  are  supposed  to  remain 
constant  (according  to  Prof. -Marshall's  view  of  earnings  of 
management),  a  proportional  tax  on  profits  must  be  in 
part  transferred  to  the  consumers  of  the  articles  produced, 
in  the  same  way  as  a  tax  on  interest  with  risk  was  shown 
to  fall  on  the  borrower.  It  will  be  seen  from  this  general 
survey  that  the  incidence  and  effects  of  a  tax  on  profits 
(taking  the  term  in  its  common  acceptation  without 
analysis)  are  extremely  difficult  to  determine,  and  the 
practical  difficulty  is  still  greater  than  the  theoretical. 
For,  as  M'Culloch  and  others  have  shown,  profits  are 
always  fluctuating  and  difficult  to  estimate.  So  great, 
for  example,  is  this  difficulty  felt  to  be  as  regards  farmers' 
profits  that  in  the  income  tax  it  is  assumed  that  such 
profits  bear  a  certain  proportion  to  the  rent  paid  for  land 
on  a  purely  empirical  rule,  which  may  happen  to  hit  the 
mark  in  a  majority  of  cases,  but  is  much  more  likely  to  be 
unequal  and  unjust  in  its  operation. 

A  tax  on  some  particular  form  of  profits  (as  distinct 
from  a  general  tax  on  profits)  will,  it  is  generally  said,  fall 
on  the  consumer  of  the  article  produced,  on  the  ground  of 
the  tendency  of  profits  to  equality.  This  view  will  be 
noticed  below  under  taxes  on  consumable  commodities. 
Taxes  on  Taxes  on  Capital. — In  early  English  history  taxes 
capital.  Upon  capital  of  a  very  simple  kind  played  an  important 
part.  A  grant,  for  example,  of  certain  fractional  parts  of 
movables,  commencing  with  the  famous  Saladin  tithe  (on 
both  rent  and  movables)  in  1188,  and  gradually  settling 
down  to  a  fifteenth  for  the  counties  and  a  tenth  for  the 
towns,  prevailed  for  more  than  three  centuries.  In  1334 
a  fifteenth  and  tenth  was  fixed  at  a  certain  sum  for  each 
township,  and  after  this  date  a  grant  of  one  or  more 
"  fifteenths  and  tenths  "  meant  simply  a  grant  according 
to  the  scale  then  fixed  (Dowell,  vol.  iii.  p.  75).  But  in 
our  own  times  taxes  on  capital  are  levied  principally  when 
property  changes  hands,  and  may  be  divided,  as  they  are 
by  Adam  Smith,  according  as  they  are  levied  when  pro 
perty  passes  (a)  from  the  dead  to  the  living,  (b)  from  the 
living  to  the  living. 

It  is  obvious,  as  regards  incidence,  that  taxes  of  the 


first  class  (a)  are  the  most  direct  of  all  taxes,  in  the  sense 
that  they  cannot  be  transferred  to  other  persons  by  the 
beneficiaries.     The  principal  difficulties  connected  with  the 
"death  duties,"  as  they  are  often  called,  arise  in  connexion 
with  the  canon  of  equality  of  taxation.     Opinion  is  still 
divided  on  the  proportions  which  ought  to  be  paid  by 
personal  and  real  estate  respectively,  as  well  as  on  the 
advisability  of  the  taxes  being  made  progressive  according 
to  the  value  of  the  property,  and  there  are  still  greater 
difficulties  in  connexion  with  life  interests  in  settled  pro 
perty.     Mill  was  strongly  in  favour  of  making  the  death 
duties  very  heavy  and  also  graduated.     "  I  conceive,"  he 
says  (Pol.  Econ.,  bk.  v.  ch.  ii.  §  3),  "  that  inheritances  and 
legacies  exceeding  a  certain  amount  are  highly  proper 
subjects  for  taxation,  and  that  the  revenue  from  these 
should  be  made  as  great  as  it  can  be  made  without  giving 
rise  to  evasions  by  donation  during  life,  or  concealment 
of  property,  such  as  it  would  be  impossible  adequately  to 
check.     The  principle  of  graduation,  that  is,  of  levying 
a  larger  percentage  on  a  larger  sum,  though  its  applica 
tion  to  general  taxation  would  be  in  my  opinion  objec 
tionable,  seems  to  me  both  just  and  expedient  as  applied 
to  legacy  and  inheritance  duties."     The  principal  objec 
tions  urged  against  such  taxation  are,  that  a  stimulus 
would   be   given  to  personal  extravagance  and  a  check 
placed  on  accumulation,  and  that  in  consequence  indirect 
production  would  be  lessened,  partly  by  want  of  capital 
and   partly   by   the   check   placed   on   production   on   a 
large  scale.     As  regards  the  want  of  capital,  apart  from 
the   check  placed   on   saving,    there   would   be   a    tend 
ency  to  send  it  abroad.     A  heavy  tax  on  large  capitals 
at  home  will  place  a  premium  on  investments  abroad, 
in   which   evasion   would    be    easy.     Perhaps,    with   the 
present    rate    of   accumulation,    the    objection    may   be 
made   light   of,    as   it    is   by   Mill ;  but   the    second,   if 
less   obvious,  is   more   important.     All   our  great  staple 
manufactures  are  necessarily  conducted  on  a  large  scale, 
and  in  many  respects  also  large  agricultural  capitals  are 
most  productive.     In  manufactures,  as  a  rule,  the  larger 
the   scale   of   operations  the   more  extended  will  be  the 
division   of  labour   in  production,    and   the    greater   the 
facilities  for  ready  sale  in  foreign  markets.     Of  all  the 
causes   which   contribute   to  our   commercial   prosperity, 
perhaps  the  most  important  is  the  large  scale  on  which 
our  operations  are  conducted.     We    are  able  to   employ 
machinery   where   the   foreigner,    working  on   a    smaller 
scale,  is   obliged   to  use   manual   labour.     There  can  be 
little  doubt  that  graduated  taxation,  even  on  the  modi 
fied  form  proposed  by  Mill,  would  tend  to  check  produc 
tion  on  a  large  scale.     Indirectly  it  might  artificially  foster 
joint-stock  companies.     (V)  Taxes  on  the  transference  of 
property  from  the  living  to  the  living  cannot,  as  Adam 
Smith  points  out,  be  very  easily  taken  directly,  as  such 
transactions  for  the  most  part  actually  are  or  might  be 
secret.     This  has  led  to  the  invention  of  stamp  and  regis 
tration   duties.     The   penalty  of  invalidity   attaching   to 
unstamped  documents  of  various  kinds  has  proved  a  very 
effective  deterrent  to  evasion.     A  tax  on  sales  will  vary 
in  its  incidence  according  to  the  nature  of  the  commodity 
and  the  degree  of  competition  or  monopoly  (cf.  H.  Sidg- 
wick's  Principles  of  Pol.  Econ.,  bk.  ii.  ch.  x.).     The  most 
important  case  is  that  of  taxes  on  the  transfer  of  land. 
Theoretically  it  seems  that,  just  as  the  farmer  who  takes 
land  on  rent  offers   more  or  less  rent  according  to  the 
burdens   imposed    on    the   land    by   rates,    &c.,    so   the 
purchaser  of  land  will   consider  any  expenses   connected 
with  its  acquisition  as  part  of  the  capital  value,  and  thus 
any  taxes  on  transfer  will  really  fall  on  the  sellers.     If, 
however,  the  taxes  are  imposed  in  such  a  way  as  to  fall 
less  heavily  on  land  when  sold  in  larger  than   in  small 
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quantities,  it  is  clear  that  the  tendency  will  be  for  the 
differential  portion  of  the  tax  at  least  to  fall  on  the 
purchaser  of  a  small  amount ;  and  practically  at  present 
this  feature  is  characteristic  of  the  English  system.  A 
tax  on  the  transfer  of  stocks  and  shares  is  generally  held 
to  fall  on  the  seller,  as  in  case  of  repeal  he  would  obtain 
so  much  more ;  but  in  this  case  the  same  considerations 
apply  as  in  the  case  of  interest  noticed  above.  A  curious 
example  of  legal  evasion  is  furnished  by  time-bargains ;  and 
the  imposition  of  the  tax  directly  on  the  contracts  of  sale, 
instead  of  as  at  present  on  the  actual  transfer,  has  been 
strongly  urged. 

Taxes  on  Taxes  on  Wages. — It  is  clear  that  the  treatment  of 
wages,  taxes  on  wages  will  depend  on  the  general  view  taken  of 
the  determination  of  the  rate  of  wages.  Adam  Smith 
appears  to  lay  undue  stress  on  the  price  of  provisions,  and 
to  think  that  in  most  cases  taxes  on  wages  must  fall  on 
the  employer  of  labour  (bk.  v.  ch.  ii.  art.  iii.).  There  seems, 
however,  to  be  no  sufficient  reason  why  a  tax  on  labour 
should  be  transferred  to  the  employer,  except  in  the  case 
where  the  wages  are  really  at  a  minimum  below  which 
the  supply  of  efficient  labour  could  not  be  kept  up.  Even 
in  this  case,  as  Prof.  Walker  shows,  there  would  probably 
be  a  degradation  of  labour  before  the  rise  in  wages  was 
effected.  Certainly  no  practical  statesman  at  the  present 
time  would  venture  to  propose  a  direct  tax  on  wages, 
under  the  idea  that  it  would  be  transferred  to  the  em 
ployer.  In  Germany  it  was  found  necessary  to  abandon 
the  system,  owing  to  the  hardship  inflicted  on  the  poor. 
At  any  rate,  in  all  cases  in  which  the  rate  of  wages  is 
above  the  "  necessary "  minimum,  a  tax  on  wages  must 
fall  on  the  labourer.  A  differential  tax  on  some  particular 
species  of  employment  would,  unless  it  partook  of  the 
nature  of  a  monopoly,  tend  to  fall  on  the  consumer  of  the 
article  produced  or  the  person  who  enjoys  the  service 
rendered.  In  every  case,  speaking  generally,  the  incidence 
of  the  tax  will  depend  on  the  conditions  of  the  demand 
and  supply  of  the  labour  in  question,  and  no  further 
analysis  can  be  given  without  entering  into  the  general 
principles  governing  wages.  See  WAGES. 

Capita-  Capitation  taxes  are  chiefly  of  interest  historically,  as 
tion  illustrated  in  England  by  the  poll-taxes  imposed  at  various 
axes<  times.  The  income  tax  as  at  present  levied  is  in  reality 
not  a  single  uniform  tax,  as  might  at  first  sight  appear, 
but  a  tax  on  the  various  species  of  rent,  interest,  profits, 
and  wages.  The  anomalies  which  arise  from  practically 
taking  income  as  uniform  have  often  been  pointed  out  and 
acknowledged,  but  the  authority  of  Mr  Gladstone  may  be 
quoted  in  support  of  the  view  that  the  practical  difficulties 
in  the  way  of  a  readjustment  more  in  accordance  with  theo 
retical  principles  are  insuperable.  The  objections  noted 
above  to  a  graduated  property  tax  apply,  mutatis  mutandis, 
to  a  graduated  income  tax,  which  appears,  however,  to  find 
increasing  favour  on  the  Continent.  A  full  discussion  of 
the  anomalies  of  the  income  tax  would  involve  a  repetition 
of  the  analysis  of  the  taxes  on  the  various  species  of  income. 
Taxes  Taxes  on  Commodities. — The  general  principles  appli- 

on  con-  cable  in  this  case  are  that,  where  production  takes  place 
ima  ile  un(jer  free  competition,  the  tax  will,  owing  to  the  tendency 
dities.  °f  profits  to  equality,  be  transferred  to  the  consumer,  but 
that,  when  the  article  is  practically  monopolized,  a  tax  must 
fall  on  the  monopolist,  on  the  assumption  that  he  has 
already  fixed  such  a  price  for  the  article  as  will,  consider 
ing  the  law  of  demand  and  the  expenses  of  production, 
yield  him  a  maximum  revenue.  The  practical  difficulties 
connected  with  the  assumption  of  equality  of  profits  have 
been  well  exposed  by  Cliffe  Leslie  (Financial  Reform: 
Cobden  Club  Essays,  2d  series,  1871-72). 

The  incidence  of  export  and  import  duties  is  peculiarly 
difficult  to  ascertain  even  theoretically.     The  prevailing 


opinion  that  an  import  duty  necessarily  falls  on  the 
consumer  of  the  import  necessarily  involves  as  its  counter 
part  the  position  that  an  export  duty  must  fall  on  the 
consumer  of  the  export.  If  the  latter  view  is  upheld  it  is 
curious  that  export  duties  find  such  little  favour  with 
practical  statesmen.  It  is  clear,  however,  that  the  real  inci 
dence  of  export  and  import  duties  will  depend  partly  on 
the  conditions  of  production  in  various  countries,  partly 
on  the  variations  in  demand  due  to  changes  in  price,  partly 
on  the  indirect  influence  on  the  general  balance  of  trade, 
and  partly  on  the  possibility  of  using  substitutes  for  the 
article  taxed  (cf.  H.  Sidgwick's  Principles  of  Pol.  Econ., 
bk.  iii.  ch;  v. ;  Cournot,  Revue  Sommaire  des  Doctrines 
Economiques,  sects.  5  and  6).  A  fuller  examination  is 
not  possible  in  the  limits  assigned  to  this  article.  In  con 
clusion,  it  may  be  pointed  out  that  a  thorough  investigation 
of  the  general  principles  of  taxation  must  presuppose  the 
principles  of  political  philosophy,  whilst  a  full  inquiry  into 
the  incidence  of  particular  species  of  taxes  must  pre 
suppose  the  principles  of  political  economy.  (j.  s.  N|.) 

TAXIDERMY,  the  art  of  preserving  the  integument, 
together  with  the  scales,  feathers,  or  fur,  of  animals. 
Little  is  known  of  the  beginnings  of  the  practice  of  the 
"  stuffing  "  or  "  setting  up  "  of  animals  for  ornament  or  for 
scientific  purposes  ;  and  it  is  highly  probable,  from  what 
we  gather  from  old  works  of  travel  or  natural  history,  that 
the  art  is  not  more  than  some  three  hundred  years  old.  It 
was  practised  in  England  towards  the  end  of  the  17th 
century,  as  is  proved  by  the  Sloane  collection,  which  in 
1725  formed  the  nucleus  of  the  collection  of  natural  history 
now  lodged  in  the  galleries  at  South  Kensington. 

It  was  not  until  the  middle  of  last  century  that  any 
treatise  devoted  to  the  principles  of  the  then  little  under 
stood  art  was  published  in  France,  Reaumur's  treatise 
(1749)  being  probably  the  first.  This  was  followed  at 
intervals  by  others  in  France  and  Germany,  until  the  be 
ginning  of  the  present  century,  when  the  English  began 
to  move  in  the  matter,  and  several  works  were  published, 
notably  those  by  E.  Donovan,1  W.  Swainson,2  Capt.  Thomas 
Brown,3  and  others.  These  works,  however,  are  now  in 
adequate;  and  since  the  Great  Exhibition  of  1851,  when 
the  Germans  and  French  taught  British  taxidermists  the 
rudiments  of  scientific  treatment  of  natural  objects,  several 
works  have  appeared  upon  the  subject  from  the  pens  of 
American  and  English  authors,  such  as  J.  H.  Batty,4  R. 
Ward,5  and  Montagu  Browne.6 

The  first  principle  governing  the  art  is  that,  after  the 
specimen  has  been  procured,  in  as  fresh  and  clean  a  state 
as  may  be,  it  should  have  the  skin  stripped  from  the  body 
in  such  a  manner  as  not  to  disturb  the  scales  if  a  fish  or 
a  reptile,  the  feathers  if  a  bird,  or  the  fur  or  hair  if  a 
mammal.  To  do  this  correctly  requires  a  small  stock  of 
tools,  as  well  as  a  great  amount  of  patience  and  per 
severance.  The  appliances  comprise  several  sharp  knives 
(some  pointed  and  some  obtuse),  a  pair  of  scissors,  a  pair 
of  pliers,  a  pair  of  nippers  or  "  cutting-pliers,"  some  tow, 
wadding,  needles  and  thread,  also  a  "  stuffing-iron,"  some 
crooked  awls,  a  pair  of  fine  long  flat-nosed  pliers,  and  a 
camel -hair  brush.  The  preservative  compound  is  of  ten  the 
original  (Becreur's)  "arsenical  soap,"  made  by  cutting  up 
and  boiling  2  5)  of  white  soap,  to  which  12  oz.  of  salt  of 
tartar  and  4  oz.  of  powdered  lime  (or  whiting)  are  added 

1  Instructions  for  Collecting  and  Preserving  Various  Subjects  of 
Natural  History,  London,  1794. 

2  TJie  Naturalist" s  Guide  for  Collecting  and  Preserving  Subjects  of 
Natural  History  and  Botany,  London,  1822. 

3  Taxidermist's  Manual,  Glasgow,  1833. 

4  Practical  Taxidermy  and  Home  Decoration,  New  York,  1880. 

5  Sportsman's  Handbook  of  Practical  Collecting  and  Preserving, 
London,  1880. 

6  Practical  Taxidermy,  London,  1879 ;  2d  editioii,  1884. 
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when  dissolved ;  to  this  mixture,  when  nearly  cold,  2  R> 
of  powdered  arsenic  and  5  oz.  of  camphor  (the  latter  pre 
viously  triturated  in  a  mortar  with  spirits  of  wine)  are 
added.  The  mixture  is  put  away  in  small  jars  or  pots  for 
use.  Like  all  arsenical  preparations,  this  is  exceedingly 
dangerous  in  the  hands  of  unskilled  persons,  often  causing 
shortness  of  breath,  sores,  brittleness  of  the  nails,  and  other 
symptoms ;  and,  as  arsenic  is  really  no  protection  against 
the  attacks  of  insects,  an  efficient  substitute  has  been  in 
vented  by  Browne,  composed  of  1  Bb  of  white  curd  soap  and 
3  ft)  of  whiting  boiled  together,  to  which  is  added,  whilst  hot, 
1|  oz.  of  chloride  of  lime,  and,  when  cold,  1  oz.  of  tincture 
of  musk.  This  mixture  is  perfectly  safe  to  use  when  cold 
(although  when  hot  the  fumes  should  not  be  inhaled, 
owing  to  the  chlorine  given  off),  and  is  spoken  of  as  doing 
its  work  efficiently.  Solutions  of  corrosive  sublimate, 
often  recommended,  are,  even  if  efficient,  dangerous  in  the 
extreme.  Powders  consisting  of  tannin,  pepper,  camphor, 
and  burnt  alum  are  sometimes  used  for  "making  skins," 
but  they  dry  them  too  rapidly  for  the  purposes  of 
"  mounting."  Mammals  are  best  preserved  by  a  mixture 
of  1  ft)  of  burnt  alum  to  £  Bb  of  saltpetre ;  this,  when 
intimately  mixed,  should  be  well  rubbed  into  the  skin. 
Fishes  and  reptiles,  when  not  cast  and  modelled,  are  best 
preserved  in  rectified  spirits  of  wine ;  but  this,  when  eco 
nomy  is  desired,  can  be  replaced  by  "  Holler's  solution  " 
(bichromate  of  potash  2  oz.,  sulphate  of  soda  1  oz.,  dis 
tilled  water  3  pints)  or  by  a  nearly  saturated  solution  of 
chloride  of  zinc.  The  cleaning  of  feathers  and  furs  is 
performed  by  rubbing  them  lightly  with  wadding  soaked 
in  benzoline,  afterwards  dusting  on  plaster  of  Paris,  which 
is  beaten  out,  when  dry,  with  a  bunch  of  feathers. 

The  preparation  and  mounting  of  bird  specimens,  the  objects 
most  usually  selected  by  the  amateur,  are  performed  in  the  follow 
ing  manner.  The  specimen  to  be  operated  upon  should  have  its 
nostrils  and  throat  closed  by  plugs  of  cotton  wool  or  tow ;  both 
wing-bones  should  be  broken  close  to  the  body,  and  the  bird  laid 
upon  a  table  on  its  back;  and,  as  birds — especially  white-breasted 
ones — should  seldom,  if  ever,  be  opened  on  the  breast,  an  incision 
should  be  made  iu  the  skin  under  the  wing  on  the  side  most 
damaged,  from  which  the  thigh  protrudes  when  pushed  up 
slightly  ;  this  is  cut  through  at  its  junction  with  the  body,  when 
the  knife  is  gently  used  to  separate  the  skin  from  this,  until  the 
wing-bone  is  seen  on  the  open  side.  This  is  then  cut  through  by 
scissors,  and  by  careful  manipulation  the  skin  is  further  freed  from 
the  back  and  breast  until  the  neck  can  be  cut  off.  The  other  side 
now  remains  to  be  dealt  with ;  from  this  the  wing  is  cut  by 
travelling  downwards,  the  remaining  leg  is  cut  away,  and  very 
careful  skinning  over  the  stomach  and  upon  the  lower  back  bring's 
the  operator  to  the  tail,  which  is  cut  off,  leaving  a  small  portion 
of  the  bone  (the  coccyx)  in  the  skin.  The  body  now  falls  off,  and 
nothing  remains  in  the  skin  but  the  neck  and  head.  To  skin  these 
out  properly  without  unduly  stretching  the  integument,  is  a  task 
trying  to  the  patience,  but  it  can  be  accomplished  by  gradually 
working  the  skin  away  from  the  back  of  the  head  forward,  taking 
care  to  avoid  cutting  the  eyes  or  the  eyelids,  but,  by  cautious 
management,  to  cut  the  membranous  skin  over  those  parts,  so  that 
the  eyes  are  easily  extracted  from  the  orbits  without  bursting. 
The  skin  should  be  freed  down  nearly  to  the  beak,  and  then  the 
back  of  the  head,  with  neck  attached,  should  be  cut  off,  the  brains 
extracted,  all  the  flesh  cleared  from  the  skull  and  from  the  bones  of 
the  wings,  legs,  and  tail,  the  skin  painted  with  the  preservative,  and 
ultimately  turned  into  its  proper  position.  When  "skins"  only 
are  to  be  made  for  the  cabinet,  it  is  sufficient  to  fill  the  head  and 
neck  with  chopped  tow,  the  body  with  a  false  one  made  of  tow, 
lightly  packed  or  loose  according  to  the  genius  of  the  preparer,  to 
sew  up  the  skin  of  the  stomach,  and  to  place  a  band  of  paper 
lightly  pinned  around  the  body  over  the  breast  and  wings,  and 
allow  it  to  remain  in  a  warm  position,  free  from  dust,  for  several 
days  or  weeks,  according  to  the  size  of  the  specimen.  It  should 
then  be  labelled  with  name,  sex,  locality,  and  date,  and  put  away 
with  insect  powder  around  it. 

When,  however,  the  specimen  is  to  be  "mounted,"  the  opera 
tions  should  be  carried  up  to  the  point  of  returning  the  skin,  and 
then  a  false  body  of  tightly  wrapped  tow  is  made  upon  a  wire 
pointed  at  its  upper  end.  This  is  inserted  through  the  incision 
under  the  wing,  the  pointed  end  going  up  the  neck  and  through 
the  skull  to  the  outside.  When  the  imitation  body  rests  within 
the  skin,  pointed  wires  are  thrust  through  the  soles  of  the  feet,  up 


the  skin  of  the  back  of  the  legs,  and  are  finally  clenched  in  the 
body.  Wires  are  also  thrust  into  the  butts  of  the  wings,  follow 
ing  the  skin  of  the  under  surface,  and  also  clenched  through  into 
the  body.  A  stand  or  perch  is  provided,  and  the  bird,  being 
fixed  upon  this,  is,  after  the  eyes  have  been  inserted,  arranged 
in  the  most  natural  attitude  which  the  skill  of  the  taxidermist  can 
give  it. 

Mammals  are  cut  along  the  stomach  from  nearly  the  middle  to 
the  breast,  and  are  skinned  by  working  out  the  hind  legs  first, 
cutting  them  off  under  the  skin  at  the  junction  of  the  femur  with 
the  tibia,  and  carefully  stripping  the  skin  off  the  lower  back  and 
front  until  the  tail  is  reached,  the  flesh  and  bones  of  which  are 
pulled  out  of  the  skin,  leaving  the  operator  free  to  follow  on  up  the 
back  and  chest  until  the  fore  legs  are  reached,  which  are  cut  off 
in  like  manner.  The  neck  and  head  are  skinned  out  down  to  the 
inner  edges  of  the  lips  and  nose,  great  care  being  exercised  not  to 
cut  the  outer  portions  of  the  ears,  the  eyelids,  the  nose,  or  the  lips. 
The  flesh  being  cleared  off,  and  the  brain  and  eyes  extracted,  the 
skull  should  adhere  to  the  skin  by  the  inner  edges  of  the  lips.  All 
the  flesh  should  be  trimmed  from  the  bones  of  the  legs.  The  head, 
being  shaped,  where  the  flesh  was  removed,  by  tow  and  clay,  is 
returned  into  the  skin.  A  long  wire  of  sufficient  strength  is 
tightly  bound  with  tow,  making  a  long,  narrow  body,  through 
which  wires  are  thrust  by  the  skin  of  the  soles  of  the  feet.  The 
leg  wires  and  bones  being  wrapped  with  tow  and  clay  into  shape, 
the  points,  of  the  wires  are  pushed  through  the  tow  body  and 
clenched.  They  and  the  body  are  then  bent  into  the  desired  posi 
tion,  and  modelled  up  by  the  addition  of  more  tow  and  clay,  until 
the  contours  of  the  natural  body  are  imitated,  when  the  stomach 
is  sewn  up.  A  board  is  provided  upon  which  to  fix  the  specimen, 
artificial  eyes  are  inserted,  the  lips,  nose,  and  eyelids  fixed  by 
means  of  pins  or  "needle-points,"  and  the  specimen  is  then  placed 
in  a  warm  situation  to  dry. 

Reptiles,  when  small,  have  their  skin  removed  by  cutting  away 
the  attachment  of  the  skull  to  the  cervical  vertebrae,  and  by  turn 
ing  the  decapitated  trunk  out  at  the  mouth  by  delicate  manipula 
tion.  When  large,  they  are  cut  along  their  median  line,  and 
treated  in  the  same  manner  as  mammals. 

Fishes,  after  being  covered  on  their  best  side  with  paper  or 
muslin  to  protect  the  scales,  are  cut  along  the  other  side  from  the 
tail  to  the  gills,  and  are  skinned  out  by  removing  "cutlets,"  as 
large  as  is  possible  without  cracking  the  skin,  which,  indeed, 
should  bo  kept  damp  during  work.  After  being  cured  with  a  pre 
servative,  they  are  filled  with  sawdust  or  dry  plaster  of  Paris,  sewn 
up,  turned  over  on  a  board,  the  fins  pinned  out,  and  the  mouth 
adjusted,  and,  when  perfectly  dry,  the  plaster  may  be  shaken  out. 

A  new  school  of  taxidermists,  with  new  methods,  whose 
aim  is  to  combine  knowledge  of  anatomy  and  modelling 
with  taxidermic  technique,  are  now  coming  to  the  front, 
and  the  next  generation  will  discard  all  processes  of 
"  stuffing  "  in  favour  of  modelling.  Within  the  limits  of 
an  article  like  the  present  it  is  impossible  to  do  more  than 
glance  at  the  intricate  processes  involved  in  this.  In  the 
case  of  mammals,  after  the  skin  has  been  completely 
removed,  even  to  the  toes,  a  copy  is  made  of  the  body, 
posed  as  in  life,  and  from  this  an  accurate  representation 
of  form,  including  delineation  of  muscles,  &c.,  is  built  up 
in  light  materials ;  the  model  is  then  covered  with  the 
skin,  which  is  damped,  and  pinned  in  to  follow  every 
depression  and  prominence ;  the  study  is  then  suffered  to 
dry ;  and,  models  having  been  made,  in  the  case  of  large 
animals,  of  the  mucous  membrane  of  the  jaws,  palate, 
tongue,  and  lips,  these  are  truthfully  reproduced  in  a 
plastic  material.  The  ordinary  glass  eyes  are  discarded, 
and  hollow  globes,  specially  made,  are  hand-painted  from 
nature,  and  are  fixed  in  the  head  so  as  to  convey  the  exact 
expression  Avhich  the  pose  of  the  body  demands.  Birds, 
if  of  any  size,  can  be  modelled  in  like  manner,  and  fishes 
are  treated  by  a  nearly  identical  process,  being  finally 
coloured  as  in  a  "  still  life  "  painting. 

To  give  a  life-like  representation,  attention  is  also  paid 
to  artistic  "mounting."  By  this  is  meant  the  surrounding 
of  specimens  with  appropriate  accessories,  and  it  is  well 
exemplified  by  the  new  work  shown  iu  the  natural  history 
museum  at  South  Kensington,  where,  for  example,  birds 
are  arranged  as  in  a  state  of  nature,  feeding  or  flying  to 
their  young,  sitting  on  their  eggs,  swimming  in  miniature 
pools,  or  preening  their  feathers  whilst  perched  lovingly 
side  by  side,  and  surrounded  by  exquisitely  modelled 
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foliage  and  flowers.  This,  with  correct  modelling  of  the 
specimens,  which,  except  in  rare  instances,  is  not  quite  so 
striking  in  the  new  groups,  indicates  the  future  of  the  art, 
the  hope  of  which  lies  in  the  better  education  of  taxi 
dermists  as  designers,  artists,  and  modellers.  (M.  B.) 

TAXILA.     See  RAWAL  PIXDI. 

TAY,  THE,  the  longest  river  in  Scotland,  has  its  source 
on  the  northern  side  of  Ben  Lui,  on  the  borders  of  Argyll 
shire  and  Perthshire,  being  known  in  its  earlier  course  as 
the  Fillan,  and,  after  forming  Loch  Dochart,  as  the  Dochart, 
until  entering  Loch  Tay,  25  miles  from  its  source,  at  an 
elevation  above  sea-level  of  553  feet.  Its  course  through 
Perthshire  is  described  in  the  article  on  that  county.  Its 
total  length  to  the  town  of  Perth  is  about  95  miles,  and 
it  drains  a  total  area  of  about  2400  square  miles,  while  its 
estuary  extends  for  about  other  25  miles.  The  navigation 
of  the  estuary  is  somewhat  impeded  by  sandbanks.  The 
only  important  port  is  Dundee,  but  vessels  of  100  tons 
can  pass  up  to  Perth,  the  river  being  tidal  to  2  miles  above 
it.  The  salmon  fisheries  on  the  river  and  its  estuary  are 
among  the  most  valuable  in  Scotland.  A  railway  bridge 
over  the  Tay  at  Dundee,  designed  by  Sir  Thomas  Bouch 
(see  BRIDGES,  vol.  iv.  p.  340),  was  opened  for  traffic  31st 
May  1878,  but  was  blown  down  during  the  crossing  of  a 
passenger  train  28th  December  1879.  Some  distance  to 
the  west  a  new  bridge,  designed  by  W.  H.  Barlow,  was 
commenced  in  1882,  and  was  opened  for  general  traffic 
20th  June  1887. 

TAYLOR,  BAYARD  (1825-1878),  one  of  the  most  pro 
lific  among  American  authors,  was  born  at  Kennett  Square 
in  Chester  county,  Pennsylvania,  on  January  25,  1825. 
The  son  of  a  well-to-do  farmer,  he  received  his  early  in 
struction  in  an  academy  at  West  Chester,  and,  later,  at 
Unionville.  At  the  age  of  seventeen  he  was  apprenticed 
to  a  printer  in  West  Chester.  A  little  volume,  published 
in  1844  under  the  title  Ximena,  or  the  Battle  of  the  Sierra 
Morena,  and  other  Poems,  brought  its  author  a  little  cash ; 
and  indirectly  it  did  him  better  service  as  the  means  of 
his  introduction  to  The  New  York  Tribune.  With  the 
money  thus  obtained,  and  with  an  advance  made  to  him 
on  account  of  some  journalistic  \vork  to  be  done  in  Europe, 
"  J.  B.  Taylor  "  (as  he  had  up  to  this  time  signed  himself, 
though  he  bore  no  other  Christian  name  than  Bayard)  set 
sail  for  the  East.  The  young  poet  spent  a  happy  time 
in  roaming  through  certain  districts  of  England,  France, 
Germany,  and  Italy ;  that  he  was  a  born  traveller  is 
evident  from  the  fact  that  this  pedestrian  tour  of  almost 
two  years  cost  him  only  ,£100.  The  graphic  accounts 
which  he  sent  from  Europe  to  The  New  York  Tribune, 
The  Saturday  Evening  Post,  and  The  United  States  Gazette 
were  so  highly  appreciated  that  on  Taylor's  return  to 
America  he  was  advised  to  throw  his  articles  into  book 
form.  In  1846,  accordingly,  appeared  his  Views  Afoot,  or 
Europe  seen  ivith  Knapsack  and  Staff.  This  pleasant  book 
had  considerable  popularity,  and  its  author  now  found 
himself  a  recognized  man  of  letters;  moreover,  Horace 
Greeley,  then  editor  of  the  Tribune,  placed  Taylor  on 
the  staff  of  that  journal,  thus  securing  him  a  certain  if  a 
moderate  income.  His  next  journey,  made  when  the  gold- 
fever  was  at  its  height,  was  to  California,  as  correspondent 
for  the  Tribune ;  from  this  expedition  he  returned  by  way 
of  Mexico,  and,  seeing  his  opportunity,  published  (1850) 
a  highly  successful  book  of  travels,  entitled  Eldorado,  or 
Adventures  in  tJie  Path  of  Empire.  Ten  thousand  copies 
were  said  to  have  been  sold  in  America,  and  thirty  thou 
sand  in  Great  Britain,  within  a  fortnight  from  the  date  of 
issue.  Bayard  Taylor  always  considered  himself  native  to 
the  East,  and  it  was  with  great  delight  that  in  1851  he 
found  himself  on  the  banks  of  the  Nile.  He  ascended  as 
far  as  12°  30'  N.  lat.,  and  stored  his  memory  with  count 


less  sights  and  delights,  to  many  of  which  he  afterwards 
gave  expression  in  metrical  form.  From  England,  towards 
the  end  of  1852,  he  sailed  for  Calcutta,  proceeding  thence 
to  China,  where  he  joined  the  expedition  of  Commodore 
Perry  to  Japan.  The  results  of  these  journeys  (besides 
his  poetical  memorials,  to  which  reference  will  be  after 
wards  made)  were  A  Journey  to  Central  Africa,  or  Life 
and  Landscapes  from  Egypt  to  the  Negro  Kingdoms  of  the 
Nile  (1854) ;  The  Land  of  the  Saracens,  or  Pictures  of 
Palestine,  Asia  Minor,  Sicily,  and  Spain  (1854) ;  and  A 
Visit  to  India,  China,  and  Japan  in  the  Year  1853  (1855). 
On  his  return  (1854)  from  these  various  journeyings  he 
entered,  with  marked  success,  upon  the  career  of  a  public 
lecturer,  delivering  addresses  in  every  town  of  importance 
from  Maine  to  Wisconsin.  After  two  years'  experience  of 
this  lucrative  profession,  he  again  started  on  his  travels,  on 
this  occasion  for  northern  Europe,  his  special  object  being 
the  study  of  Swedish  life,  language,  and  literature.  The 
most  noteworthy  result  was  the  long  narrative  poem  Lars, 
but  his  "  Swedish  Letters  "  to  the  Tribune  were  also  re- 
published,  under  the  title  Northern  Travel  (1857).  In 
October  1857  he  married  Maria  Hansen,  the  daughter  of 
the  well-known  German  astronomer.  The  ensuing  winter 
was  spent  in  Greece.  In  1859  Taylor  once  more  traversed 
the  whole  extent  of  the  western  American  gold  region,  the 
primary  cause  of  the  journey  lying  in  an  invitation  to 
lecture  at  San  Francisco.  About  three  years  later  he 
entered  the  diplomatic  service  as  secretary  of  legation  at  St 
Petersburg,  and  the  following  year  (1863)  became  charge 
d'affaires  at  the  Russian  capital.  In  1864  he  returned  to 
the  United  States  and  resumed  his  active  literary  labours, 
and  it  was  at  this  period  that  Hannah  Thurston,  the  first  of 
his  four  novels,  was  published.  This  book  had  a  moderate 
success,  but  neither  in  it  nor  in  its  successors  did  Bayard 
Taylor  betray  any  special  talent  as  a  novelist :  some  of  his 
characters  are  faithful  studies  from  life,  and  he  could 
describe  well  the  aspects  of  nature, — but  a  good  deal  more 
than  this  is  necessary  for  the  creation  of  noteworthy 
romances.  In  1874  he  went  to  Iceland,  to  take  part  in  the 
centennial  celebration  which  was  held  in  that  year.  In  June 
1878  he  was  accredited  United  States  minister  at  Berlin. 
Notwithstanding  the  resistless  passion  for  travel  which 
had  always  possessed  him,  Bayard  Taylor  was  (when  not 
actually  en  route)  sedentary  in  his  habits,  especially  in  the 
later  years  of  his  life ;  and  at  Berlin  he  aggravated  a 
constitutional  liver  affection  by  too  sedulous  devotion  to 
literary  studies  and  pursuits,  in  the  intervals  of  leisure  from 
his  diplomatic  duties.  His  death  occurred  on  the  17th  of 
December,  only  a  few  months  after  his  arrival  in  Berlin. 

The  main  drawback  to  the  widespread  acceptance  of  Bayard 
Taylor's  poetry  as  a  whole  is  its  perpetual  diffuseness.  His  most 
ambitious  productions — his  Masque  of  the  Gods  (1872),  Prince 
Dcukalion  (1877),  The  Picture  of  St  John  (1865),  Lars  (1873),  and 
The  Prophet  (1874) — are  marred  by  a  ceaseless  effort  to  overstrain 
his  power.  Lars  is  the  least  likely  of  his  longer  poems  to  survive 
any  length  of  time:  it  lacks  the  grandiose  eloquence  and  impressive 
"  adjuncts  "  of  the  Masque  or  Prince  Deukalion,  while  in  theme  and 
treatment  it  is,  at  most,  only  sedately  agreeable.  The  Poems  of 
the  Orient  contains  his  most  genuinely  satisfactory  poetic  writings. 
But  probably  long  after  even  the  most  familiar  of  the  poems  just 
mentioned  have  ceased  to  be  popular,  when  even  the  Views  Afoot 
and  Eldorado  no  longer  hold  the  attention  of  the  numerous  public 
interested  in  vividly  narrated  experiences  of  travel,  Bayard  Taylor 
will  be  remembered  by  his  poetic  and  excellent  translation  of 
Faust.  Taylor  felt,  in  all  truth,  "  the  torment  and  the  ecstasy  of 
verse";  but,  as  a  critical  friend  has  written  of  him,  "his  nature 
was  so  ardent,  so  full-blooded,  that  slight  and  common  sensations 
intoxicated  him,  and  he  estimated  their  effect,  and  his  power  to 
transmit  it  to  others,  beyond  the  true  value."  He  felt  life  as 
perhaps  only  the  poetic  temperament  can  experience  the  beauty  of 
the  world;  single  words  thus  became  for  him  so  charged  with 
poetry  that  he  overlooked  the  fact  that  to  most  people  these  were, 
simply  in  themselves,  mere  abstract  terms — sunshine,  sea,  spring, 
morning,  night,  and  so  forth.  Thus  a  stanza  having  absolutely 
nothing  original  or  striking  or  even  poetic  in  it  would,  because 
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born  of  him,  seem  to  be  poetry  un adulterate  :  to  his  mind,  each 
line,  each  word,  was  charged  with  delightful  significance,  therefore 
—so  he  felt— would  be  so  also  to  the  sympathetic  reader.  He  had, 
from  the  earliest  period  at  which  he  began  to  compose,  a  distinct 
lyrical  faculty  :  so  keen  indeed  was  his  ear  that  he  became  too 
insistently  haunted  by  the  music  of  others,  pre-eminently  of 
Tennyson.  But  he  had  often  a  true  and  fine  note  of  his  own. 
His  best  short  poems  are  "The  Metempsychosis  of  the  Pine"  and 
the  well-known  Bedouin  love-song,  the  latter  a  stirring  lyric  that 
ought  assuredly  to  endure.  In  his  critical  essays  Bayard  Taylor 
had  himself  in  "no  inconsiderable  degree  what  he  wrote  of  as  "that 
pure  poetic  insight  which  is  the  vital  spirit  of  criticism."  The 
most  valuable  of  these  prose  dissertations  are  the  Studies  in  German 
Literature. 

TAYLOR,  BROOK  (1685-1731),  a  distinguished  mathe 
matician  of  Newton's  school,  was  the  son  of  John  Taylor, 
of  Bifrons  House,  Kent,  by  Olivia,  daughter  of  Sir  Nicholas 
Tempest,  Bart.,  of  Durham,  and  was  born  at  Edmonton 
in  Middlesex,  August  18,  1685.  He  entered  St  John's 
College,  Cambridge,  as  a  fellow-commoner  in  1701,  and 
took  degrees  of  LL.B.  and  LL.D.  respectively  in  1709  and 
1714.  Having  studied  mathematics  with  applause  under 
Machin  and  Keill,  he  obtained  in  1708  a  remarkable 
solution  of  the  problem  of  the  "centre  of  oscillation," 
which,  however,  remaining  unpublished  until  May  1714 
(Phil.  Trans.,  vol.  xxviii.  p.  11),  his  claim  to  priority  was 
unjustly  disputed  by  John  Bernoulli.  Taylor's  Methodus 
Incrementorum  Directa  et  Inversa  (London,  1715)  added  a 
new  branch  to  the  higher  mathematics,  now  designated  the 
"calculus  of  finite  differences."  Among  other  ingenious 
applications,  he  used  it  to  determine  the  form  of  movement 
of  a  vibrating  string,  by  him  first  successfully  reduced  to 
mechanical  principles.  The  same  work  contained  (p.  23) 
the  celebrated  formula  known  as  "Taylor's  theorem."  It 
is  of  extensive  use  in  almost  every  analytical  inquiry ;  but 
its  full  importance  remained  unrecognized  until  pointed 
out  in  1772  (Berlin  Memoirs)  by  Lagrange,  who  later 
termed  it  "  le  principal  fondement  du  calcul  differentiel." 

In  his  essay  on  Linear  Perspective  (London,  1715) 
Taylor  set  forth  the  true  principles  of  the  art  with  much 
originality,  and  in  a  more  general  form  than  any  of  his 
predecessors.  The  little  work  suffered,  however,  from  the 
brevity  and  obscurity  which  affected  most  of  his  writings, 
and  needed  the  elucidation  bestowed  on  it  in  the  treatises 
of  Joshua  Kirby  (1754)  and  Daniel  Fournier  (1761). 

Taylor  was  elected  a  fellow  of  the  Royal  Society  early  in 
1712,  sat  in  the  same  year  on  the  committee  for  adjudi 
cating  the  claims  of  Newton  and  Leibnitz,  and  acted  as 
secretary  to  the  society  January  13,  1714,  to  October 
21,  1718.  During  a  visit  to  Paris  in  1716  he  made 
acquaintance  with  Bossuet  and  the  Comte  de  Caylus,  and 
knit  a  warm  friendship  with  Bolingbroke,  whom  he  visited 
at  La  Source  in  1720.  From  1715  his  studies  took 
a  philosophical  and  religious  bent.  He  corresponded,  in 
that  year,  with  the  Comte  de  Montmort  on  the  subject 
of  Malebranche's  tenets ;  and  unfinished  treatises,  "On  the 
Jewish  Sacrifices"  and  "On  the  Lawfulness  of  Eating 
Blood,"  written  on  his  return  from  Aix-la-Chapelle  in 
1719,  were  afterwards  found  among  his  papers.  His 
marriage  in  1721  with  Miss  Brydges  of  Wallington, 
Surrey,  led  to  an  estrangement  from  his  father,  a  person 
of  somewhat  morose  temper,  which  terminated  in  1723 
after  the  death  of  the  lady  in  giving  birth  to  a  son.  The 
ensuing  two  years  were  spent  by  him  with  his  family  at 
Bifrons,  and  in  1725  he  married,  with  the  paternal  appro 
bation,  Sabetta,  daughter  of  Mr  Sawbridge  of  Olantigh, 
Kent,  who,  by  a  strange  fatality,  died  also  in  childbed  in 
1730;  in  this  case,  however,  the  infant,  a  daughter, 
survived.  Weighed  down  by  repeated  sorrows,  Taylor's 
fragile  health  gave  way;  he  fell  into  a  decline,  died 
December  29,  1731,  at  Somerset  House,  and  was  buried 
at  St  Ann's,  Soho.  By  his  father's  death  in  1729  he 


had  inherited  the  Bifrons  estate.  Socially  as  well  as  in 
tellectually  gifted,  he  possessed  a  handsome  person  and 
engaging  manners,  and  was  accomplished  to  an  uncommon 
degree  in  music  and  painting.  As  a  mathematician,  he  was 
the  only  Englishman  after  Newton  and  Cotes  capable  of 
holding  his  own  with  the  Bernoullis ;  but  a  great  part  of 
the  effect  of  his  demonstrations  was  lost  through  his  failure 
to  express  his  ideas  fully  and  clearly. 

A  posthumous  work  entitled  Contemplatio  Philosophica  was 
printed  for  private  circulation  in  1793  by  his  grandson,  Sir  William 
Young,  Bart.,  prefaced  by  a  life  of  the  author,  and  with  an  appendix 
containing  letters  addressed  to  him  by  Bolingbroke,  Bossuet,  &c. 
Several  short  papers  by  him  were  published  in  Phil.  Trans.,  vols. 
xxvii.  to  xxxii.,  including  accounts  of  some  interesting  experiments 
in  magnetism  and  capillary  attraction.  He  issued  in  1719  an 
improved  version  of  his  work  on  perspective,  with  the  title  New 
Principles  of  Linear  Perspective,  revised  by  Colson  in  1749,  and 
printed  again,  with  portrait  and  life  of  the  author,  in  1811.  A 
French  translation  appeared  in  1753  at  Lyons.  Taylor  gave  (Me- 
thodus  Incrementorum,  p.  108)  the  first  satisfactory  investigation  of 
astronomical  refraction. 

See  Watt,  Bibliotheca  Britannica;  Hntton,  Phil,  and  Math.  Dictionary  ;  Fe"tis, 
Biog.  des  Musiciens;  Tli.  Thomson,  Hist,  of  the  R.  Society,  p.  302;  Grant,  Hist. 
Phys.  Astronomy,  p.  377 ;  Marie,  Hist,  des  Sciences,  vii.  p.  23L 

TAYLOR,  SIR  HENRY  (1800-1886),  poet  and  colonial 
statesman,  was  born  October  18,  1800,  at  Bishop-Mid- 
dleham,  in  the  county  of  Durham.  His  ancestors  had 
been  small  landowners  for  some  generations,  and  both  his 
studious  father,  who  late  in  life  emerged  for  a  time  from  a 
recluse  existence  to  make  an  efficient  secretary  to  the  Poor 
Law  Commission,  and  his  original  warm-hearted  mother 
were  interesting  persons.  His  mother  died  while  he  was 
yet  an  infant,  and  he  was  chiefly  educated 'by  his  father, 
who,  finding  him  less  quick  and  deeming  him  less  intel 
ligent  than  his  two  elder  brothers,  allowed '  him  to  go  to 
sea  as  a  midshipman.  Eight  months  summed  up  his 
naval  career;  it  had  taken  much  less  to  disgust  him 
with  it.  After  obtaining  his  discharge  he  was  appointed 
to  a  clerkship  in  the  storekeeper's  office,  and  had  scarcely 
entered  upon  his  duties  ere  he  was  attacked  by  typhus 
fever,  which  carried  off  both  his  brothers,  then  living  with 
him  in  London.  In  three  or  four  years  more  his  office  was 
abolished  while  he  was  on  duty  in  the  West  Indies.  On 
his  return  he  found  his  father  happily  married  to  a  lady 
whose  interest  and  sympathy  proved  of  priceless  value  to 
him.  Through  her  he  became  acquainted  with  her  cousin 
Isabella  Fenwick,  the  neighbour  and  intimate  friend  of 
Wordsworth,  who  introduced  him  to  Wordsworth  and 
Southey.  Under  these  influences  he  lost  his  early  admira 
tion  for  Byron,  whose  school,  whatever  its  merits,  he  at 
least  was  in  no  way  calculated  to  adorn,  and  his  intel 
lectual  powers  developed  rapidly.  In  October  1822  an 
article  from  his  pen  on  Moore's  Irish  Melodies  appeared 
in  the  Quarterly  Review.  A  year  later  he  departed  for 
London  to  seek  his  fortune  as  a  man  of  letters,  and  met 
with  such  rapid  success,  though  not  precisely  in  this 
capacity,  as  has  but  rarely  attended  an  unknown  young 
man.  He  became  editor  of  the  London  Magazine,  to 
which  he  had  already  contributed,  and  in  January  1824 
obtained,  through  the  influence  of  Sir  Henry  Holland,  an 
appointment  in  the  Colonial  Office,  insuring  him,  not  only 
an  ample  salary,  but  considerable  influence  in  this  depart 
ment  of  public  affairs.  The  general  standard  of  the  office 
was  probably  at  that  time  low ;  at  all  events  Taylor  was 
immediately  entrusted  with  the  preparation  of  confidential 
state  papers,  and  his  opinion  soon  exercised  an  important 
influence  on  the  decisions  of  the  secretary  of  state.  He 
visited  Wordsworth  and  Southey,  travelled  on  the  Con 
tinent  with  the  latter,  and  at  the  same  time,  mainly 
through  his  friend  and  official  colleague,  the  Hon.  Hyde 
Villiers,  became  intimate  with  a  very  different  set,  the 
younger  followers  of  Bentham,  without,  however,  adopting 
their  opinions, — "young  men,"  he  afterwards  reminded 
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Stuart  Mill,  "  who  every  one  said  would  be  ruined  by 
their  independence,  but  who  ended  by  obtaining  all  their 
hearts'  desires,  except  one  who  fell  by  the  way."  The 
reference  is  to  Hyde  Villiers,  who  died  prematurely,  and 
for  whose  sister,  afterwards  Lady  Theresa  Lewis,  Taylor 
was  an  unsuccessful  suitor.  He  actively  promoted  the 
emancipation  of  the  slaves  in  1833,  and  became  an  in 
timate  ally  of  Sir  James  Stephen,  then  counsel  to  the 
Colonial  Office,  afterwards  under-secretary,  by  whom  the 
Act  of  Emancipation  was  principally  framed.  His  first 
drama,  Isaac  Comnenus,  was  published  anonymously  in 
1827.  Though  highly  praised  by  Southey,  it  made  little 
impression  on  the  public.  Philip  van  Artevelde,  the  sub 
ject  of  which  had  been  recommended  to  him  by  Southey, 
was  begun  in  1828,  published  in  1834,  and,  aided  by  a 
laudatory  criticism  from  Lockhart's  pen,  achieved  extra 
ordinary  success.  Edwin  the  Fair  (1842)  was  less  warmly 
received.  In  the  interim  he  had  married  (1839)  the 
daughter  of  his  former  chief  Lord  Monteagle,  and,  in  con 
junction  with  Stephen,  had  taken  a  leading  part  in  the 
abolition  of  negro  apprenticeship  in  the  West  Indies.  The 
Statesman,  a  volume  of  essays  suggested  by  his  official 
position,  had  been  published  in  1836,  and  about  the  same 
time  he  had  written  in  the  Quarterly  the  friendly  adver 
tisements  of  Wordsworth  and  Southey,  subsequently  pub 
lished  under  the  somewhat  misleading  title  of  Notes  from 
Books.  In  1847  he  was  offered  the  under-secretaryship  of 
state,  which  he  declined.  Notes  from  Life  and  The  Eve  of 
the  Conquest  appeared  in  this  year,  and  Notes  from  Books 
in  1849.  An  experiment  in  romantic  comedy,  The  Virgin 
Widow,  afterwards  entitled  A  Sicilian  Summer,  was  pub 
lished  in  1850.  "The  pleasantest  play  I  had  written," 
says  the  author ;  "  and  I  never  could  tell  why  people  would 
not  be  pleased  with  it."  His  last  dramatic  work  was  St 
Clement's  Eve,  published  in  1862.  In  1869  he  was  made 
K.C.M.G.  He  retired  from  the  Colonial  Office  in  1872, 
though  continuing  to  be  consulted  by  Government.  His 
last  days  were  spent  at  Bournemouth  in  the  enjoyment  of 
universal  respect ;  and  the  public,  to  whom  he  had  hitherto 
been  an  almost  impersonal  existence,  became  familiarized 
with  the  extreme  picturesqueness  of  his  appearance  in  old 
age,  as  represented  in  the  photographs  of  his  friend  Mrs 
Cameron.  He  died  on  March  27,  1886. 

Sir  Henry  Taylor  is  pre-eminently  the  statesman  among  English 
poets.  When  he  can  speak  poetically  in  this  character  he  is 
impressive,  almost  great ;  when  he  deals  with  the  more  prosaic 
aspects  of  policy  he  is  dignified  and  weighty,  without  being  alto 
gether  a  poet ;  when  his  theme  is  entirely  unrelated  to  the  conduct 
of  public  affairs  or  private  life  he  is  usually  little  more  than  an 
accomplished  man  of  letters.  An  exception  must  be  made  for  the 
interesting  character  of  Elena  in  Philip  van  Artevelde,  and  for 
Arteveldc's  early  love  experience,  which  reproduces  and  transfigures 
the  writer's  own.  The  circumstance  of  Philip  van  Artevelde  being 
to  a  great  extent  the  vehicle  of  his  own  ideas  and  feelings  explains 
its  great  superiority  to  his  other  works.  It  is  subjective  as  well  as 
objective,  and  to  a  certain  extent  lyrical  in  feeling,  though  not  in 
form.  Though  more  elaborate  than  any  of  his  other  dramas,  it 
seems  to  smell  less  of  the  lamp.  He  has  thoroughly  identified 
himself  with  his  hero,  and  the  only  fault  to  be  found  with  this 
noble  picture  of  a  consummate  leader  and  statesman  is  the  absence 
of  the  shadow  required  for  a  tragic  portrait.  The  blame  allotted 
to  Artevelde  is  felt  to  be  merely  conventional,  and  the  delineation 
of  uniform  excellence  becomes  monotonous.  The  hero  of  Edwin 
the  Fair,  Dunstan,  the  ecclesiastical  statesman,  the  man  of  two 
worlds,  is  less  sympathetic  to  the  author  and  less  attractive  to 
the  reader.  The  character  is  nevertheless  a  fine  psychological 
study,  and  the  play  is  full  of  historical  if  not  of  dramatic  interest. 
Isaac  Comnenus  is  more  Elizabethan  in  tone  than  his  other  dramas. 
Comnenus  is  like  a  preliminary  sketch  for  Van  Artevelde ;  and  the 
picture  of  the  Byzantine  court  and  people  is  exceedingly  lively. 
The  idea  of  the  revival  of  romantic  comedy  in  The  Virgin  Widow 
is  excellent,  but  the  play  lacks  the  humour  which  might  have 
made  it  a  success.  The  length  of  the  speeches,  even  when  not  set 
speeches,  is  a  drawback  to  all  these  dramas.  Taylor's  lyrical  work 
is  in  general  laboriously  artificial.  It  is  therefore  extraordinary 
that  he  should  have  produced  two  songs  ("Quoth  tongue  of  neither 


maid  nor  wife"  and  "If  I  had  the  wings  of  a  dove")  which  it 
would  hardly  be  an  exaggeration  to  call  worthy  of  Shakespeare. 
His  character  as  an  essayist  repeats  his  character  as  a  dramatist. 
The  essays  published  under  the  title  of  The  Statesman  occupy  a 
peculiar  place  in  literature.  They  have  serious  faults,  especially 
the  too  obvious  imitation  of  Bacon,  but  they  nevertheless  are 
original  in  their  point  of  view,  and  their  wisdom  is  the  result  of  a 
different  kind  of  observation  from  that  which  qualifies  the  bulk  of 
essayists  on  human  life.  Wheu  writing  as  one  of  these  Taylor  is 
less  removed  from  the  commonplace,  though  many  of  his  remarks 
are  admirable.  As  a  literary  critic  he  seems  unable  to  get  beyond 
Wordsworth  and  the  select  circle  of  poets  admired  by  the  latter. 
His  essays  on  Wordsworth  did  much  to  dispel  the  conventional 
prejudices  of  the  day,  but  will  not  advance  the  study  of  the  poet 
where  his  greatness  is  already  recognized.  His  strictures  on  Byron 
and  Shelley  are  narrow  and  not  a  little  presumptuous.  Presump 
tion,  indeed,  the  last  fault  to  have  been  expected  in  so  grave  and 
measured  a  writer,  is  one  of  those  of  which  he  most  freely  accuses 
himself  in  the  autobiography  published  a  year  before  his  death. 
It  is  not  otherwise  apparent  in  this  highly  interesting  book,  which, 
sinning  a  little  by  the  egotism  pardonable  in  a  poet  and  the 
garrulity  natural  to  a  veteran,  is  in  the  main  a  pleasing  and  faithful 
picture  of  an  aspiring  youth,  an  active  maturity,  and  a  happy  and 
honoured  old  age.  (R.  G.) 

TAYLOR,  ISAAC  (1787-1865),  a  voluminous  writer  on 
philosophical  and  theological  subjects,  was  born  at  Laven- 
ham,  Suffolk,  in  1787,  and  was  trained  by  his  father  to 
be  an  artist,  but  early  adopted  literature  as  a  profession. 
From  1824,  the  year  of  his  marriage,  he  lived  a  busy  but 
uneventful  life  at  Ongar,  in  the  parish  of  Stanford  Rivers, 
Essex,  where  he  died  on  June  28,  1865. 

He  early  became  a  contributor  to  the  Eclectic  Review,  when  it 
was  conducted  by  Robert  Hall  and  John  Foster,  and  in  1822  he 
published  a  small  volume  entitled  Elements  of  Thought.  This  was 
followed  by  a  translation  of  Theophrastus  with  original  etchings, 
a  History  of  the  Transmission  of  Ancient  Books  to  Modern  Times, 
Memoirs  and  Correspondence  of  Jane  Taylor  (his  sister,  who  died 
in  1824),  and  a  translation  of  Herodotus.  None  of  these  works 
attained  very  great  popularity ;  but  in  1829  he  published  anony 
mously  a  work  bearing  upon  the  religious  and  political  problems 
of  the  day,  entitled  The  Natural  History  of  Enthusiasm,  which  was 
eagerly  read  and  speedily  ran  through  eight  or  nine  editions.  The 
success  of  this  publication  encouraged  him  to  produce,  also  anony 
mously,  The  Natural  History  of  Fanaticism,  Spiritual  Despotism, 
Saturday  Evening,  and  The  Physical  Theory  of  Another  Life,  all 
of  which  commanded  a  large  circulation.  Among  his  subsequent 
works  may  be  mentioned  Ancient  Christianity,  a  series  of  disserta 
tions  in  reply  to  the  "Tracts  for  the  Times,"  a  volume  entitled 
The  Restoration  of  Belief,  and  a  course  of  lectures  on  The  Spirit  of 
Hebrew  Poetry. 

TAYLOR,  JEREMY  (1613-1667),  was  a  native  of  Cam 
bridge,  and  was  baptized  on  the  15th  August  1613.  His 
father,  Nathaniel,  though  a  barber,  was  a  man  of  some 
education,  respected  by  his  townsmen,  and  lineally  de 
scended  from  Dr  Rowland  Taylor,  Cranmer's  chaplain,  who 
suffered  martyrdom  under  Mary.  Jeremy,  after  passing 
through  the  grammar  school,  was  entered  at  Caius  College 
as  a  sizar  in  1626,  eighteen  months  after  Milton  had 
entered  Christ's,  and  while  George  Herbert  was  public 
orator  and  Edmund  Waller  and  Thomas  Fuller  were 
undergraduates  of  the  university.  He  was  elected  a  fellow 
of  his  college  in  1633,  but  the  best  evidence  of  his 
diligence  as  a  student  is  the  enormous  learning  of  which 
he  showed  so  easy  a  command  in  after  years.  Accepting 
the  invitation  of  Risden,  a  fellow-student,  to  supply  his 
place  for  a  short  time  as  lecturer  in  St  Paul's,  he  at  once 
attracted  attention  by  his  remarkable  eloquence  as  well  as 
by  his  handsome  face  and  youthful  appearance.  Arch 
bishop  Laud,  ever  on  the  outlook  for  men  of  capacity,  sent 
for  Taylor  to  preach  before  him  at  Lambeth,  and,  discern 
ing  that  his  genius  was  worth  fostering,  dismissed  him 
from  the  overpressure  of  the  metropolis  to  the  quiet  of  a 
fellowship  in  All  Souls,  Oxford,  and  at  the  same  time,  by 
making  him  one  of  his  own  chaplains,  showed  his  desire 
to  keep  him  in  permanent  connexion  with  himself.  At 
Oxford  Chillingworth  was  then  busy  with  his  great  work, 
the  Religion  of  Protestants,  and  it  is  possible  that  by 
intercourse  with  him  Taylor's  mind  may  have  been  turned 
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towards  the  liberal  movement  of  his  age.  After  two  years 
in  Oxford,  in  March  1638  he  was  presented  by  Juxon, 
bishop  of  London,  to  the  rectory  of  Uppingham,  in  Rut 
landshire.  In  the  autumn  of  the  same  year  he  was 
appointed  to  preach  in  St  Mary's  on  the  anniversary  of 
the  Gunpowder  Plot,  and  apparently  used  the  occasion 
to  clear  himself  of  a  suspicion,  which,  however,  haunted 
him  through  life,  of  a  secret  leaning  to  the  Romish  com 
munion.  This  suspicion  seems  to  have  arisen  chiefly  from 
his  intimacy  with  Christopher  Davenport,  better  known  as 
Francis  a  Sancta  Clara,  a  learned  Franciscan  friar  who 
became  chaplain  to  Queen  Henrietta;  but  it  may  have 
been  strengthened  by  his  known  connexion  with  Laud,  as 
well  as  by  his  ascetic  habits  and  ritualistic  propensities. 
More  serious  consequences  followed  his  attachment  to  the 
Royalist  cause,  when  in  1642  the  livings  of  the  loyal  clergy 
were  sequestered  by  decree  of  parliament.  The  author  of 
Episcopacy  Asserted  against  the  Aerians  and  Acephali  New 
and  Old,  ineffective  as  that  work  seems  in  the  light  of 
modern  research,  could  scarcely  hope  to  retain  his  parish. 
Along  with  Fuller,  Chillingworth,  and  others,  he  found 
temporary  refuge  with  the  king  at  Oxford.  His  two  little 
boys  must  have  been  cared  for  by  friends,  for  his  wife, 
Phcebe  Langsdale,  whom  he  had  married  the  year  after 
his  settlement  at  Uppingham,  had  died  with  her  third 
child  in  that  disastrous  year  1642. 

During  the  next  fifteen  years  Taylor's  movements  are 
not  easily  traced.  Sometimes  he  appears  with  the  king, 
from  whom  at  his  last  interview  he  received,  in  token  of 
his  regard,  his  watch  and  some  jewels  which  had  orna 
mented  the  ebony  case  in  which  he  kept  his  Bible.  He 
is  supposed  to  be  the  Dr  Taylor  who  was  taken  prisoner 
with  other  Royalists  while  besieging  Cardigan  castle.  In 
1646  he  is  found  in  partnership  with  two  other  deprived 
clergymen,  keeping  a  school  at  Newton  Hall,  in  the  parish 
of  Llanvihangel.  It  was  while  resident  here  that  he 
attracted  the  friendship  of  one  of  his  kindest  patrons, 
Richard  Vaughan,  earl  of  Carbery,  whose  hospitable 
mansion,  Golden  Grove,  is  immortalized  in  the  title  of 
Taylor's  still  popular  manual  of  devotion,  and  whose 
countess  had  the  greater  distinction  of  being  the  original 
of  the  "Lady"  in  Milton's  Comus.  It  was  also  while 
resident  in  Wales  that  Taylor  married  his  second  wife, 
Joanna  Bridges,  who  was  generally  understood  to  be  a 
natural  daughter  of  Charles  I.,  and  who  owned  a  good 
estate,  though  probably  impoverished  by  Parliamentarian 
exactions,  at  Mandinam,  in  Carmarthenshire.  From  time 
to  time  he  appears  in  London  in  the  company  of  his 
friend  Evelyn,  at  whose  table  he  met  such  men  as  Boyle, 
Berkeley,  and  Wilkins.  Thrice  he  was  imprisoned :  in 
1653-4  for  a  -well-intended  but  injudicious  preface  to  his 
Golden  Grove;  again  in  Chepstow  castle,  from  May  to 
October  1655,  on  what  charge  does  not  appear;  and  a 
third  time  in  the  Tower  in  1657-8,  on  account  of  the 
indiscretion  of  his  publisher,  Roystou,  who  had  adorned 
his  "  Collection  of  Offices "  with  a  print  representing 
Christ  in  the  attitude  of  prayer.  This  unsettled  life,  with 
its  interruptions,  harassments,  and  .privations,  would  seem 
rather  to  have  stimulated  than  to  have  stinted  the  pro 
ductiveness  of  his  genius.  In  1647  appeared  his  most 
important  work,  The  Liberty  of  Prophesying,  and  in  the 
following  year  the  complete  edition  of  his  Apology  for 
Authorized  and  Set  Forms  of  Liturgy  against  the  Pretence 
of  the  Spirit,  as  well  as  his  Life  of  Christ,  or  the  Great 
Exemplar,  a  book  which  at  once  won  a  popularity  it  still 
in  large  measure  retains.  Then  followed  in  rapid  succes 
sion  the  Twenty-seven  Sermons,  "for  the  summer  half-year," 
and  the  Twenty-five  "  for  the  winter  half-year,"  Holy  Living, 
Holy  Dying,  a  controversial  treatise  on  the  Real  Presence, 
the  Golden  Grove,  and  the  Unum  Necessarium,  which  by 


its  Pelagianism  gave  great  offence.  During  these  years  he 
was  also  busy  with  his  Ductor  Dubitantium  (published  in 
1660),  which  he  intended  to  be  the  standard  manual  of 
casuistry  and  ethics  for  the  Christian  people. 

In  1658  settlement  was  at  length  reached  through  the 
kind  offices  of  the  earl  of  Carbery,  who  obtained  for 
Taylor  a  lectureship  in  Lisburn.  At  first  he  declined  a 
post  in  which  the  duty  was  to  be  shared  with  a  Presby 
terian,  or,  as  he  expressed  it,  "  where  a  Presbyterian  and 
myself  shall  be  like  Castor  and  Pollux,  the  one  up  and 
the  other  down,"  and  to  which  also  a  very  meagre  salary 
was  attached.  He  was,  however,  induced  to  take  it,  and 
found,  near  his  patron's  mansion  on  Lough  Neagh,  so 
congenial  a  retirement  that  even  after  he  was  raised  to 
a  bishopric  he  continued  to  make  it  his  home.  At  the 
Restoration,  instead  of  being  recalled  to  England,  as  he 
probably  expected  and  certainly  desired,  he  was  appointed 
to  the  see  of  Down  and  Connor,  to  which  was  shortly 
added  the  small  and  adjacent  diocese  of  Dromore.  He 
was  also  made  a  member  of  the  Irish  privy  council  and 
vice-chancellor  of  the  university  of  Dublin.  None  of 
these  honours  were  sinecures.  Of  the  university  he  writes, 
"  I  found  all  things  in  a  perfect  disorder  ....  a  heap 
of  men  and  boys,  but  no  body  of  a  college,  no  one  member, 
either  fellow  or  scholar,  having  any  legal  title  to  his  place, 
but  thrust  in  by  tyranny  or  chance."  Accordingly  he  set 
himself  vigorously  to  the  task  of  framing  and  enforcing 
regulations  for  the  admission  and  conduct  of  members  of 
the  university,  and  also  of  establishing  lectureships.  His 
episcopal  labours  were  still  more  arduous."  There  were, 
at  the  date  of  the  Restoration,  about  seventy  Presbyterian 
ministers  in  the  north  of  Ireland,  and  most  of  these  were 
from  the  west  of  Scotland,  and  were  imbued  with  the  dis 
like  of  Episcopacy  which  distinguished  the  Covenanting 
party.  No  wonder  that  Taylor,  writing  to  the  duke  of 
Ormonde  shortly  after  his  consecration,  should  have  said, 
"  I  perceive  myself  thrown  into  a  place  of  torment."  His 
letters  perhaps  somewhat  exaggerate  the  danger  in  which 
he  lived,  but  there  is  no  doubt  that  his  authority  was 
resisted  and  his  overtures  rejected.  His  writings  also 
were  ransacked  for  matter  of  accusation  against  him,  ua 
committee  of  Scotch  spiders  being  appointed  to  see  if  they 
can  gather  or  make  poison  out  of  them."  Here,  then,  was 
Taylor's  opportunity  for  exemplifying  the  wise  toleration 
he  had  in  other  days  inculcated.  These  Presbyterians  had, 
like  himself,  suffered  under  Cromwell  for  their  loyalty, 
and  might  have  been  expected  to  evoke  his  sympathy; 
but  the  new  bishop  had  nothing  to  offer  them  but  the  bare 
alternative — submission  to  episcopal  ordination  and  juris 
diction  or  deprivation.  Consequently,  in  his  first  visita 
tion,  he  declared  thirty-six  churches  vacant ;  and  of  these 
forcible  possession  was  taken  by  his  orders.  At  the  same 
time  many  of  the  gentry  were  won  by  his  undoubted 
sincerity  and  devotedness  as  well  as  by  his  eloquence. 
With  the  Romanist  element  of  the  population  he  was  less 
successful.  Ignorant  of  the  English  language,  and  firmly 
attached  to  their  ancestral  forms  of  worship,  they  were  yet 
compelled  to  attend  a  service  they  considered  profane, 
conducted  in  a  language  they  could  not  understand.  As 
Heber  says,  "  No  part  of  the  administration  of  Ireland  by 
the  English  crown  has  been  more  extraordinary  and  more 
unfortunate  than  the  system  pursued  for  the  introduction 
of  the  Reformed  religion."  At  the  instance  of  the  Irish 
bishops  Taylor  undertook  his  last  great  work,  the  Dis 
suasive  from  Popery  (in  two  parts,  1664  and  1667),  but, 
as  he  himself  seemed  partly  conscious,  he  might  have  more 
effectually  gained  his  end  by  adopting  the  methods  of 
Ussher  and  Bedell,  and  inducing  his  clergy  to  acquire  the 
Irish  tongue. 

Nor  were  domestic  sorrows  awanting  in  these  later  years. 
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In  1661  he  buried,  at  Lisburn,  Edward,  the  only  surviv 
ing  son  of  his  second  marriage.  His  oldest  son,  an  officer 
in  the  army,  was  killed  in  a  duel ;  and  his  second  son, 
Charles,  intended  for  the  church,  left  Trinity  College  and 
became  companion  and  secretary  to  the  duke  of  Bucking 
ham,  at  whose  house  he  died.  The  day  after  his  son's 
funeral  Taylor  sickened,  and,  after  a  ten  days'  illness,  he 
died  at  Lisburn  on  the  13th  August  1667,  in  the  fifty-fifth 
year  of  his  life  and  the  seventh  of  his  episcopate. 

Taylor's  fame  has  been  maintained  by  the  popularity  of  his 
sermons  and  devotional  writings  rather  than  by  his  influence  as  a 
theologian  or  his  importance  as  an  ecclesiastic.  His  mind  was 
neither  scientific  nor  speculative,  and  he  was  attracted  rather  to 
questions  of  casuistry  than  to  the  deeper  problems  of  pure  theology. 
His  wide  reading  and  capacious  memory  enabled  him  to  carry  in 
his  mind  the  materials  of  a  sound  historical  theology,  but  these 
materials  were  unsifted  by  criticism.  His  immense  learning  served 
him  rather  as  a  storehouse  of  illustrations,  or  as  an  armoury  out 
of  which  he  could  choose  the  fittest  weapon  for  discomfiting  an 
opponent,  than  as  a  quarry  furnishing  him  with  material  for  build 
ing  up  a  completely  designed  and  enduring  edifice  of  systematized 
truth.  Indeed,  he  had  very  limited  faith  in  the  human  mind  as 
an  instrument  of  truth.  "Theology,"  he  says,  "is  rather  a  divine 
life  than  a  divine  knowledge."  His  great  plea  for  toleration  is 
based  on  the  impossibility  of  erecting  theology  into  a  demonstrable 
science.  "  It  is  impossible  all  should  be  of  one  mind.  And  what 
is  impossible  to  be  done  is  not  necessary  it  should  be  done." 
Differences  of  opinion  there  must  be ;  but  "  heresy  is  not  an  error 
of  the  understanding  but  an  error  of  the  will."  His  aim  in  life 
was  practical ;  his  interests  were  in  men  rather  than  in  ideas,-  and 
his  sympathies  were  evoked  rather  by  the  experiences  of  individuals 
than  by  great  movements.  Of  a  decidedly  poetic  temperament, 
fervid  and  mobile  in  feeling,  and  of  a  prolific  fancy,  he  had  also 
the  sense  and  wit  that  come  of  varied  contact  with  men.  All  his 
gifts  were  made  available  for  influencing  other  men  by  his  easy 
command  of  a  style  rarely  matched  in  dignity  and  colour.  With 
all  the  majesty  and  stately  elaboration  and  musical  rhythm  of 
Milton's  finest  prose,  Taylor's  style  is  relieved  and  brightened  by 
an  astonishing  variety  of  felicitous  illustrations,  ranging  from  the 
most  homely  and  terse  to  the  most  dignified  and  elaborate.  His 
sermons  especially  abound  in  quotations  and  allusions,  which  have 
the  air  of  spontaneously  suggesting  themselves,  but  which  must 
sometimes  have  baffled  his  hearers.  This  seeming  pedantry  is, 
however,  atoned  for  by  the  clear  practical  aim  of  his  sermons,  the 
noble  ideal  he  keeps  before  his  hearers,  and  the  skill  with  which 
he  handles  spiritual  experience  and  urges  incentives  to  virtue. 
But,  through  all  his  gorgeous  eloquence  and  genial  interest  in 
human  nature,  there  breaks  from  time  to  time  some  dead  and 
laboured  irrelevancy,  the  growth  of  his  training  in  scholastic 
dialectics;  for  "like  some  other  writers  of  the  17th  century  he 
seems  almost  to  have  two  minds, — one  tender,  sweet,  luxuriant  to 
excess,  the  other  hard,  subtle,  formal,  prone  to  definition  and 
logomachy." 

The  first  collected  edition  of  his  works  was  published  by  Bishop 
Heber  (with  a  life)  in  1822,  reissued  after  careful  revision  by 
Charles  Page  Eden,  1852-61.  (M.  D.) 

TAYLOR,  JOHN  (1580-1654),  commonly  called  "The 
Water  Poet,"  was  born  at  Gloucester  in  August  1580.  Of 
his  parentage  and  early  boyhood  very  little  is  known,  and 
that  little  is  mainly  to  be  gleaned  from  various  scattered 
personal  allusions  in  the  numerous  short  writings  of  this 
prolific  wit  and  rhymster.  After  fulfilling  his  apprentice 
ship  to  a  waterman,  he  seems  to  have  served  (1596)  in  the 
fleet  under  the  earl  of  Essex,  and  to  have  been  present  at 
the  naval  attack  upon  Cadiz.  On  his  return  to  England 
he  took  up  the  trade  of  Thames  waterman,  and  for  a  time 
at  any  rate  was  a  collector  of  the  dues  exacted  by  the 
lieutenant  of  the  Tower  on  all  wines  destined  for  London. 
The  title  of  "  Water  Poet,"  which  he  owes  to  his  occupation 
on  the  river,  is  a  misnomer.  Taylor  was  no  poet,  though 
he  could  string  rhymes  together  with  facility;  his  wit, 
which  was  vigorous  and  vulgar,  found  best  expression  in 
rollicking  prose.  He  shows  a  broad  sense  of  rough  fun, 
occasionally  of  humour ;  but  for  the  most  part  his  comi 
calities  would  now  meet  with  scanty  appreciation.  He 
had  a  very  good  opinion  of  himself,  his  writings,  and  his 
importance ;  and  it  was  he  himself  who  set  forth  that  he 
was  the  "king's  water  poet"  and  the  "queen's  water 
man."  His  literary  performances  can  most  easily  and  most 


satisfactorily  be  studied  in  the  handsome  quarto,  contain 
ing  all  his  productions,  edited  by  Mr  C.  Hindley,  and  pub 
lished  in  1872.  His  "works,"  sixty-three  in  number,  first 
appeared  in  one  large  volume — now  a  rarity  sought  after 
by  collectors — in  1630.  He  delighted  in  eccentric  freaks, 
calculated  in  narration  to  astound  both  the  sober  country 
folk  and  the  somewhat  sceptical  Londoners.  Thus,  with 
a  companion  as  feather-brained  as  himself,  he  once  started 
on  a  voyage  from  London  to  Queensborough  in  a  paper 
boat,  with  two  stockfish  tied  to  two  canes  for  oars ;  before 
the  journey's  end  was  reached  the  frail  boat  collapsed, 
as  might  have  been  expected,  though  a  qualified  success 
finally  met  Taylor's  efforts.  The  spirit  of  the  bargee 
was  in  him,  and  he  delighted  in  rough  give-and-take ;  a 
rude  lampoon  was  one  of  his  favourite  verbal  weapons. 
Thus  Thomas  Coryat,  the  author  of  Crudities,  having 
excited  the  literary  waterman's  ridicule,  was  rewarded 
with  a  ludicrous  dedication  in  the  production  entitled 
Taylor's  Travels  in  Germanie;  again,  the  "water  poet" 
indulged  in  abusive  satire  to  his  heart's  content  in  an 
"effusion"  which  he  called  A  Kicksey-Winsey,  or  a  Lerry 
Come-Twang — a  literary  castigation  which  he  inflicted 
upon  those  subscribers  to  a  certain  "  work  "  of  his  who 
omitted  to  substantiate  their  promises.  This  production 
was  entitled  The  Penniless  Pilgrimage,  or  the  Moneyless 
Perambulation  of  John  Taylor,  and  consisted  of  an  account 
of  its  author's  pedestrian  tour  from  London  to  Edinburgh; 
and  to  this  work  some  sixteen  hundred  persons  are  said 
to  have  promised  their  support.  Another  wagering  ven 
ture  was  a  journey  to  Prague,  where  he  is  said  to  have 
been  received  and  entertained  by  the  queen  of  Bohemia  in 
1620.  Two  years  later  Taylor  made  "a  very  merry,  wherry 
ferry  voyage,  or  Yorke  for  my  money,"  and  in  the  ensu 
ing  year  another  water-journey,  which  he  subsequently 
described  in  prose  and  verse  as  A  New  Discovery  by  Sea 
with  a  Wherry  from  London  to  Salisbury.  At  the  out 
break  of  the  Civil  War  Taylor  forsook  the  river  and  retired 
to  Oxford,  where  he  tempted  fortune  by  keeping  a  public- 
house.  His  sympathies  were  wholly  with  the  Royalists, 
— the  Roysterists,  as  he  called  them  once ;  and,  when  the 
town  surrendered,  the  "  water  poet "  returned  to  London 
and  kept  a  public-house  under  the  sign  of  The  Crown,  in 
Phoenix  Alley,  Long  Acre.  He  incurred  some  odium  from 
his  loyal  observance  of  the  king's  death  in  the  placement 
above  his  door  of  the  sign  of  The  Mourning  Crown,  and 
he  was  forced  to  take  the  latter  down.  With  characteristic 
readiness  he  substituted  for  it  his  own  portrait,  with  some 
doggerel  lines  underneath.  It  was  here  that  in  December 
1654  he  died,  and  in  the  neighbouring  churchyard  of  St 
Martin's-in-the-Fields  his  remains  were  laid. 

At  the  most,  Taylor  can  only  be  called  an  amusing  and  vulgarly 
clever  pamphleteer;  he  wrote  nothing  worthy  of  remembrance  save 
by  the  historian  of  the  period  in  which  he  lived,  by  the  antiquary, 
and  by  the  enthusiastic  student  of  the  many  straggling  little  by- ' 
ways  of  literature. 

TAYLOR,  TOM  (1817-1880),  dramatist  and  art  critic, 
was  born  at  Sunderland  in  1817.  After  attending  school 
there,  and  studying  for  two  sessions  at  Glasgow  university, 
he  in  1837  entered  Trinity  College,  Cambridge,  of  which 
he  became  a  fellow.  Subsequently  he  held  for  two  years 
the  professorship  of  English  literature  at  University  Col 
lege,  London.  He  was  called  to  the  bar  (Middle  Temple) 
in  November  1845,  and  went  on  the  northern  circuit  until, 
in  1850,  he  became  assistant  secretary  of  the  Board  of 
Health.  On  the  reconstruction  of  the  board  in  1854  he 
was  made  secretary,  and  on  its  abolition  his  services  were 
transferred  to  the  Local  Government  Act  Office,  a  depart 
ment  of  the  Home  Office  created  by  the  Sanitary  Act  of 
1866.  In  his  very  early  years  Tom  Taylor  showed  a  pre 
dilection  for  the  drama,  and  was  in  the  habit  of  performing 
dramatic  pieces  along  with  a  number  of  children  in  a  loft 
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over  a  brewer's  stable.  His  first  dramatic  composition  was 
a  rhymed  fairy  tale  or  extravaganza,  written  in  conjunction 
with  Albert  Smith  and  Charles  Kenny,  and  performed  in 
1846.  From  this  time  he  wrote  for  the  stage  continuously 
till  the  close  of  his  life,  his  dramatic  compositions  or 
adaptations  numbering  in  all  over  100,  amongst  the  best 
known  of  which  are  Still  Water  Runs  Deep,  Victims,  the 
Contested  Election,  the  Overland  Route,  the  Ticket  of  Leave 
Man,  Anne  Boleyn,  and  Joan  of  Arc.  He  may  perhaps  be 
regarded  as  the  first  dramatist  of  his  time,  so  far  as  general 
appreciation  goes;  and,  if  his  chief  concern  was  the  con 
struction  of  a  popular  acting  play,  his  dramas  possess  at 
the  same  time  considerable  literary  excellence,  while  the 
characters  are  clearly  and  consistently  drawn,  and  the 
dialogue  is  natural,  yet  nervous  and  pointed.  In  his  blank 
verse  historical  dramas,  such  as  Anne  Boleyn  and  Joan  of 
Arc,  he  was  not  so  successful.  Taylor  was  also  a  very 
frequent  contributor  to  the  light  magazine  literature  of 
the  day.  In  1872  he  withdrew  from  public  life,  and,  on 
the  death  of  Shirley  Brooks  in  1873,  he  became  editor  of 
Punch.  He  occasionally  appeared  with  success  in  amateur 
theatricals,  more  especially  in  the  character  of  Adam  in 
As  You  Like  It  and  of  Jasper  in  A  Sheep  in  Wolfs  Cloth 
ing.  He  had  some  talent  for  painting,  and  for  many  years 
was  art  critic  to  the  Times.  He  died  at  Lavender  Sweep, 
Wandsworth,  12th  July  1880. 

Apart  from  the  drama,  his  chief  contributions  to  literature  are 
his  biographies  of  painters,  viz.,  Autobiography  of  B.  R.  Haydon 
(1853);  Autobiography  and  Correspondence  of  C.  R.  Leslie,  R.A. 
(1859);  and  Life  aiid  Times  of  Sir  Joshua  Reynolds  (1865),  which 
had  been  left  in  a  very  incomplete  state  by  Mr  Leslie.  His  Historical 
Dramas  appeared  in  one  volume  in  1877.  He  also  edited,  with  a 
memorial  preface,  Pen  Sketches  from  a  Vanished  Hand,  selected  from 
Papers  of  the  late  Mortimer  Collins. 

TAYLOK,  ZACHARY  (1784-1850),  president  of  the 
United  States,  was  born  in  Orange  county,  Virginia, 
November  24,  1784.  He  entered  the  army  as  lieutenant 
in  1808,  and  rose  to  the  rank  of  major  in  the  war  with 
Great  Britain  which  followed.  At  the  outbreak  of  the 
Mexican  War  he  was  in  command  of  the  American  forces 
in  Louisiana  and  Texas,  and  was  directed  to  make  the 
advance  into  the  disputed  territory  which  brought  on  the 
war.  Beating  the  Mexicans  in  two  battles,  he  followed 
them  into  Mexico,  and  there  defeated  Santa  Anna  in  the 
crowning  battle  of  his  campaign,  Buena  Vista  (1847). 
Dissatisfied  with  his  treatment  by  the  administration,  he 
resigned  and  returned  to  the  United  States,  where  the 
Whig  party  nominated  him  and  elected  him  president 
(1848).  The  struggle  over  the  question  of  the  admission 
of  slavery  to  the  territory  taken  from  Mexico  occupied  his 
term  of  office,  and  he  died  at  Washington,  July  9,  1850. 

TCHAD,  TSAD,  or  CHAD,  LAKE.  See  AFBICA,  vol.  L  p. 
255,  and  SOUDAN. 

TCHEREMISSES,  or  CHEREMISSES.  See  FINLAND, 
vol.  ix.  p.  219,  and  EUSSIA,  vol.  xxi.  pp.  79-80. 

TCHERKASY  (Polish  Czerkasy},  a  district  town  of 
Russia,  in  the  government  of  Kieff,  and  190  miles  by 
rail  to  the  south-east  of  Kieff,  on  the  right  bank  of  the 
Dnieper.  It  is  poorly  built,  mostly  of  wood  ;  the  popula 
tion  has  rapidly  increased  lately,  and  has  doubled  since 
1846,  reaching  15,740  in  1883.  There  are  now  two 
gymnasiums  for  boys  and  girls,  and  several  lower  schools. 
The  inhabitants  (Little  Russian)  are  mostly  employed  in 
agriculture  and  gardening.  There  is  a  brisk  export  trade 
in  corn,  refined  sugar,  tobacco,  salt,  and  timber  ;  raw  sugar 
and  manufactured  goods  are  imported,  principally  by  Jewish 
merchants. 

Tcherkasy,  formerly  Tcherkassk,  was  an  important  town  of  the 
Ukraine  in  the  15th  century,  and  remained  so,  under  Polish  rule, 
until  the  revolt  of  Hmelnitski,  when  it  became  free.  When  Wesl 
Ukraine  was  taken  again  by  Poland,  most  of  its  inhabitants  migrated 
to  the  left  bank  of  the  Dnieper.  It  was  annexed  by  Russia  in  1795 


TCHERNIGOFF,  a  government  of  Little  Russia,  on 
the  left  bank  of  the  Dnieper,  bounded  by  Moghileff  and 
Smolensk  on  the  N.,  Orel  and  Kursk  on  the  E.,  Foltava 
on  the  S.,  and  Kieff  and  Minsk  on  the  W.,  has  an  area  of 
20,233  square  miles.  Its  surface  is  an  undulating  plain, 
650  to  750  feet  high  in  the  north,  and  from  370  to  600 
feet  in  the  south,  deeply  grooved  by  ravines  and  the 
valleys  of  the  rivers.  In  the  north,  "  beyond  the  Desna," 
about  one-third  of  the  area  is  under  wood  (which  is  rapidly 
disappearing),  and  marshes  occur  along  the  courses  of  the 
rivers ;  while  to  the  south  of  the  Desna  the  soil  is  dry, 
sometimes  sandy,  and  assumes  the  characters  of  a  steppe- 
land  as  one  proceeds  southward.  Chalk  deposits  prevail 
in  the  north,  and  Eocene  in  the  south.  The  government  is 
watered  by  the  Dnieper  (which  forms  its  western  boundary 
for  178  miles)  and  its  tributaries  the  Soj  and  the  Desna. 
The  latter,  which  flows  through  Tchernigoff  for  nearly  350 
miles,  is  navigable,  and  timber  is  brought  down  its  tribu 
taries.  Corn,  linseed,  timber,  brandy,  hemp,  and  sugar 
are  shipped  on  the  Dnieper,  Soj,  and  Desna,  and  salt  im 
ported.  The  climate  is  much  colder  in  the  woody  tracts 
of  the  north  than  in  the  south ;  the  average  yearly 
temperature  at  the  town  of  Tchernigoff  is  44°'4  (January, 
23°;  July,  68°'5). 

The  population,  which  is  rapidly  increasing,  reached  1,996,250  in 
1883.  It  is  chiefly  Little  Russian  (85 '6  per  cent);  Great  Russians 
(6'1  per  cent),  mostly  Raskolniks,  and  White  Russians  (5 '6  per 
cent.)  inhabit  the  northern  districts.  Jews  have  spread  rapidly 
since  last  century,  and  now  number  more  than  45,000.  There  are, 
besides,  some  20,000  Germans  as  well  as  Greeks  at  Nyezhin.  Agri 
culture  is  the  principal  occupation ;  in  the  north,  however,  many 
of  the  inhabitants  are  engaged  in  the  timber  trade  and  various 
domestic  industries.  Cattle-breeding  is  carried  on  in  the  central 
districts,  and  there  were  in  1888  572,200  horses,  515,300  cattle, 
and  948,000  sheep.  Beet  is  extensively  cultivated,  and  in  1884 
2  million  cwts.  of  beet-root  were  delivered  to  the  thirteen  sugar- 
works  within  the  government.  The  culture  of  tobacco  is  also  in 
creasing,  upwards  of  500,000  cwts.  being  produced  annually.  Hemp 
is  widely  cultivated  in  the  north,  and  the  milder  climate  of  the 
south  encourages  gardening.  Bee-keeping  is  extensively  carried 
on  by  the  Raskolniks.  Tar,  pitch,  and  a  large  variety  of  wooden 
manufactures  are  largely  produced  in  the  forest  districts,  as  also 
are  woven  fabrics,  felts,  and  leather  wares.  Limestone,  grind 
stones,  china-clay,  and  building  stone  are  quarried.  Manufactures 
have  begun  to  develop  rapidly  of  late ;  by  1881  their  yearly  produc 
tion  reached  £1,340,000  (£860,000  from  sugar-works  and  distil 
leries).  Trade  is  active,  especially  since  the  opening  of  the  railway 
between  Kieff  and  Kursk,  which  runs  through  Tchernigoff.  The 
government  is  divided  into  fifteen  districts,  the  chief  towns  (with 
populations  in  1885)  being  Tchernigoff  (19,000),  Borzna  (13,700), 
Glukhoff  (16,450),  Gorodnya  (3550),  Konotop  (16,420),  Kozelets 
(4430),  Krolevets  (9190),  Mglin  (10,880),  Novgorod-Syeversk  (8020), 
Novozybkoff  (11,920),  Nyezhin  (43,020),  Oster  (3550),  Sosnitsa 
(5650),  Starodub  (23,890  in  1880),  and  Surazh  (3770).  A  number 
of  unimportant  towns  (14  posads  and  49  myestechki)  possess  muni 
cipal  institutions. 

TCHERNIGOFF,  capital  of  the  above  government, 
stands  on  the  right  bank  of  the  Desna,  nearly  half  a  mile 
from  the  river,  476  miles  from  Moscow.  Far  removed 
from  the  great  channels  of  trade,  its  sole  importance  is 
as  an  administrative  centre.  Its  houses  are  poorly  built, 
and  the  streets  are  unpaved.  The  population  (19,000  in 
1885,  one-third  being  Jews)  is  almost  stationary.  The 
ruins  of  its  fortress,  and  the  old  cathedrals  of  Preo- 
brazhenie  and  Borisoglebsk,  founded  in  the  llth  and  12th 
centuries,  bear  witness  to  the  former  importance  of  the 
town.  Numerous  graves  scattered  about,  and  now  partly 
explored,  speak  of  the  battles  which  caused  its  decay. 

Tchernigoff  is  known  to  have  existed  before  the  introduction  of 
Christianity  into  Russia.  In  907  it  is  mentioned  in  the  treaty  of 
Oleg  as  next  to  Kieff,  and  in  the  llth  century  it  became  the  capital 
of  the  principality  of  Syeversk  and  an  important  commercial  city. 
The  Mongolian  invasion  put  an  end  to  its  growth.  Lithuania 
annexed  it  in  the  14th  century,  but  it  was  soon  seized  by  Poland, 
which  held  it  until  the  17th  century.  The  great  rising  in  1648 
rendered  it  independent  until  1654,  when  the  Cossacks  accepted 
the  protectorate  of  the  czars  of  Moscow.  In  1686  it  was  definitely 
annexed  to  Russia. 


T  C  H  — T  E  A 


97 


TCHERNOMORSK,  a  government  of  Caucasia,  Russia, 
consisting  of  a  narrow  strip  of  land  between  the  main 
Caucasus  chain  and  the  Black  Sea,  formerly  inhabited  by 
the  Adyghe  mountaineers  of  Caucasus.  This  strip,  pro 
tected  by  the  mountains  from  the  cold  winds  of  the  north, 
is  in  respect  of  climate  one  of  the  most  favoured  parts  of 
the  Black  Sea  littoral.  Owing  to  extensive  emigrations  of 
its  inhabitants  to  Turkey  since  the  Russian  conquest  of 
1864,  it  is  very  thinly  peopled,  the  population  numbering 
but  25,980,  mostly  Russians,  on  an  area  of  2824  square 
miles.  The  steep  slopes  of  the  Caucasus,  whose  summits 
range  from  2000  to  10,000  feet,  are  furrowed  by  narrow 
gorges,  and  bear  a  luxuriant  vegetation.  The  wild  vine — 
a  relic  of  former  gardens — grows  freely  in  the  forests,  which 
are  almost  impassable  on  account  of  the  underwood  and 
decaying  trees.  The  moistness  of  the  atmosphere  contri 
butes  to  the  spread  of  the  Caucasian  fever,  which  is  char 
acteristic  of  the  littoral.  Notwithstanding  the  proximity 
of  the  mountains  to  the  sea,  a  road  is  now  being  con 
structed  along  the  coast, — for  military  reasons. 

Agriculture  is  carried  on,  but  only  in  the  south, — gardening  and 
the  culture  of  the  vine  and  tobacco  being  the  chief  occupations 
besides  fishing  and  hunting.  Some  manufactures  are  rising  up  at 
Novorossiysk  (3330  inhabitants)  and  Anapa  (5350),  the  two  prin 
cipal  towns,  which  also  have  some  foreign  trade.  The  region  is 
a  separate  province  under  a  military  governor  residing  at  Novo 
rossiysk,  where  a  new  harbour  is  being  constructed. 

TCHISTOPOL,  a  district  town  of  Russia,  in  the  govern 
ment  of  Kazan,  90  miles  to  the  south-east  of  that  town,  on 
the  left  bank  of  the  Kama.  Before  1781  it  was  a  mere 
village  (Tchistoye  Pole),  founded  by  runaway  serfs ;  at 
present  it  is  extending  rapidly  and  becoming  an  industrial 
town,  with  flour-mills,  distilleries,  and  a  few  cotton-mills. 
The  merchants  carry  on  a  brisk  trade  in  corn  brought  in 
from  the  fertile  tracts  of  Ufa,  and  shipped  down  the 
Kama ;  manufactured  wares  are  imported.  The  popula 
tion  in  1883  was  18,200. 

TCHITA,  capital  of  Transbaikalia,  Eastern  Siberia, 
stands  585  miles  east  of  Irkutsk,  on  the  Tchita  river,  half 
a  mile  above  its  junction  with  the  Ingoda.  It  was  founded 
in  1851  ;  and  military  considerations  led  to  the  selection 
of  this  very  small  village  to  be  the  capital  of  Transbaikalia. 
Steamers  on  the  Amur  and  Shilka  do  not  penetrate  so  far 
as  the  upper  Ingoda ;  they  usually  stay  at  Sryetensk,  320 
miles  distant.  But  the  military  supplies  sent  every  year 
from  Transbaikalia  to  the  Amur  region  usually  start 
from  Tchita, — the  forest-covered  hills  on  the  banks  of 
the  Ingoda  supplying  material  for  the  construction  of  the 
barges  (from  100  to  200  in  number)  on  which  these  sup 
plies  are  carried  as  soon  as  the  melting  of  the  snows  in  the 
mountains  temporarily  raises  the  water  in  the  river  to  a 
sufficient  height.  Tchita  is  built  of  wood,  with  unpaved 
streets  and  wide  open  spaces.  The  dryness  of  the  Buriat 
steppe  close  by  prevents  snow  from  accumulating  to  any 
depth,  even  when  the  cold  is  extreme;  the  merchandise 
accordingly  which  is  forwarded  from  Irkutsk  to  the 
Nertchinsk  district  is  brought  to  Tchita  on  carts,  and  is 
there  loaded  on  sledges  for  the  continuation  of  the  journey 
down  the  frozen  rivers.  The  population  of  Tchita  in 
1883  was  12,600.  The  inhabitants  support  themselves 
by  agriculture,  by  trade  in  furs,  cattle,  hides,  and  tallow, 
which  are  bought  from  the  Buriats,  and  in  all  kind  of 
manufactured  wares  imported  from  Russia  and  Western 
Siberia. 

TEA.  This  important  food  auxiliary,  now  in  daily  use 
as  a  beverage  by  probably  one-half  of  the  population  of 
the  world,  is  prepared  from  the  leaves  of  one  or  more 
plants  belonging  to  the  natural  order  Ternstrdmiacex. 
The  order  includes  the  well-known  ornamental  genus  of 
shrubs  Camellia,  to  which  indeed  the  tea-plants  are  so 
closely  allied  that  by  many  systematic  writers  they  are 


included  in  the  same  genus.     The  tea-plants  have  been 
cultivated  in  China  for  at  least  a  thousand  years. 

As  is  commonly  the  case  with  plants  which  have  been  Botany, 
long  under  cultivation,  there  is  much  doubt  as  to  specific 
distinctions  among  the  varieties  of  tea.  Under  the  name 
of  Thea  sinensis,  Linnseus  originally  described  tea  as  a 
single  species ;  but  with  fuller  knowledge  of  the  Chinese 
plants  he  established  two  species,  Thea  £okea  and  Thea 
viridis,  and  it  was  assumed  that  the  former  was  the  source 
of  black  teas,  while  Thea  viridis  was  held  to  yield  the 
green  varieties.  In  1843,  however,  Mr  Robert  Fortune 
found  that,  although  the  two  varieties  of  the  plant  exist 
in  different  parts  of  China,  black  and  green  tea  are  made 
indifferently  from  the  leaves  of  the  same  plant.  The  tea- 
plant  is  cultivated  in  China  as  an  evergreen  shrub,  which 
grows  to  a  height  of  from  3  to  5  feet.  The  stem  is  bushy, 
with  numerous  and  very  leafy  branches  ;  the  leaves  are 
alternate,  large  elliptical,  obtusely  serrated,  veined,  and 
placed  on  short  channelled  foot-stalks.  The  calyx  is 
small,  smooth,  and  divided  into  five  obtuse  sepals.  The 
flowers  are  white,  axillary,  and  slightly  fragrant, — often 


FIG.  1. — Tea-Plant  (Thea  sinensis). 


two  or  three  together  on  separate  pedicels.  The  corolla 
has  from  five  to  nine  petals,  cohering  at  the  base.  The 
filaments  are  short,  numerous,  and  inserted  at  the  base  of 
the  corolla;  the  anthers  are  large  and  yellow,  the  style 
trifid,  and  the  capsules  three-celled  and  three-seeded. 

The  viridis  varieties  are  hardier,  and  possess  larger  and 
brighter  green  leaves  than  belong  to  the  Bohea  variety. 
No  strictly  wild  tea-plants  have  been  discovered  in  China, 
but  an  indigenous  tea-tree  (Thea  assamica)  is  found  in 
Assam,  which  botanists  now  incline  to  regard  as  the 
parent  species  of  all  cultivated  varieties.  It  differs  in 
many  respects  from  the  Chinese  plants.  The  indigenous 
Assam  tea-plant  is  a  tree  attaining  a  height  of  from  15  to 
20  feet,  growing  in  the  midst  of  dense  moist  jungle  and 
in  shady  sheltered  situations.  Its  leaves  vary  considerably 
in  size,  form,  and  venation,  being  usually  smooth,  thick, 
and  leathery,  lanceolate,  ovate  lanceolate,  or  oblong  lanceo 
late.  They  are  variously  dotted  with  pellucid  cells  con 
taining  essential  oil,  and  the  number  of  such  cells  shown 
by  the  leaf  is  held  to  be  an  indication  of  the  quality  of  tea 
it  will  yield.  The  leaf  of  the  Chinese  plant  never  exceeds 
4  inches  in  length,  while  that  of  the  Assam  tree  reaches 
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9  inches  and  upwards,  The  Chinese  plant  is  hardy,  and 
capable  of  thriving  under  many  different  conditions  of 
climate  and  situation ;  while  the  indigenous  plant  is  tender 
and  difficult  of  cultivation,  requiring  for  its  success  a  close, 
hot,  moist,  and  equable  climate.  The  characteristic  vena 
tion  of  the  leaf  of  the  Chinese  tea-plant  is  delineated  in 
fig.  2.  In  minute  structure  the  leaf  presents  highly 
characteristic  appearances.  The 
under  side  of  the  young  leaf  is 
densely  covered  with  fine  one- 
celled  thick-walled  hairs,  about  1 
mm.  in  length  and  '015  mm.  in 
thickness.  These  hairs  entirely 
disappear  with  increasing  age. 
The  structure  of  the  epidermis  of 
the  under  side  of  the  leaf,  with 
its  contorted  cells,  is  represented 
(  x  160)  in  fig.  3.  A  further  char 
acteristic  feature  of  the  cellular 
structure  of  the  tea-leaf  is  the 
abundance,  especially  in  grown 
leaves,  of  large,  branching,  thick- 
walled,  smooth  cells  (idioblasts), 
which,  although  they  occur  in 
other  leaves,  are  not  found  in  such 
as  are  likely  to  be  confounded 
with  or  substituted  for  tea.  The 
minute  structure  of  the  leaf  in 
section  is  illustrated  in  fig.  4. 

Range  of      The  cultivated  varieties  of  tea, 

growth,    being  comparatively  hardy,  possess  Flo  2.  -Tea-Leaf— full  size, 
an  adaptability  to  climate  excelled 

among  food  plants  only  by  the  wheat.  The  limits  of  actual 
tea  cultivation  extend  from  39°  N.  lat.  in  Japan,  through 
the  tropics,  to  Java,  Australia,  Natal,  and  Brazil  in  the 
southern  hemisphere.  The  tea-plant  will  even  live  in  the 
open  air  in  the  south  of  England,  and  withstand  some 


FIG.  3. — Epidermis  of  Tea-Leaf  (under  side), 
x  160. 

i 

amount  of  frost,  when  it  receives  sufficient  summer  heat 
to  harden  its  wood.  But  comparatively  few  regions  are 
suited  for  practical  tea-growing. 

Climate  A  rich  and  exuberant  growth  of  the  plants  is  a  first 
and  soil,  essential  of  successful  tea  cultivation.  This  is  only  obtain 
able  in  warm,  moist,  and  comparatively  equable  climates, 
where  rains  are  frequent  and  copious.  The  climate  indeed 
which  favours  tropical  profusion  of  jungle  growth — still 
steaming  heat — is  that  most  favourable  for  the  cultivation 
of  tea,  and  such  climate,  unfortunately,  is  most  prejudicial 
to  the  health  of  Europeans.  It  was  formerly  supposed 
that  comparatively  temperate  latitudes  and  steep  sloping 
ground  afforded  the  most  favourable  situations  for  tea- 
planting,  and  much  of  the  disaster  which  attended  the 
early  stages  of  the  tea  enterprise  in  India  is  traceable  to 
this  erroneous  conception.  Tea  thrives  best  in  light  friable 


soils  of  good  depth,  through  which  water  percolates  freely, 
the  plant  being  specially  impatient  of  marshy  situations 
and  stagnant  water.    Undulating  well-watered  tracts,  where 
the     rain     escapes 
freely,  yet  without 
washing  away  the 
soil,  are  the   most 
valuable  for  tea  gar 
dens.     As  a  matter 
of  fact,  many  of  the 
Indian   plantations 
are  established   on 
hill-sides,  after  the 
example  of  known 
districts  in    China,          FIG.  4. -Section  through  Tea-Leaf. 

where  hill  slopes  and  odd  corners  are  commonly  occupied 
with  tea-plants. 

According  to  Chinese  legend,  the  virtues  of  tea  (cha,  History. 
pronounced  in  the  Amoy  dialect  te,  whence  the  English 
name)  were  discovered  by  the  mythical  emperor  Chin- 
nung,  2737  B.C.,  to  whom  all  agricultural  and  medicinal 
knowledge  is  traced.  It  is  doubtfully  referred  to  in  the 
book  of  ancient  poems  edited  by  Confucius,  all  of  which 
are  previous  in  date  to  550  B.C.  A  tradition  exists  in 
China  that  a  knowledge  of  tea  travelled  eastward  to  and 
in  China,  having  been  introduced  543  A.D.  by  Bodhidharma, 
an  ascetic  who  came  from  India  on  a  missionary  expedition, 
but  that  legend  is  also  mixed  with  mythical  and  super 
natural  details.  But  it  is  quite  certain,  from  the  historical 
narrative  of  Lo  Yu,  who  lived  in  the  Tang- dynasty  (618- 
906  A.D.),  that  tea  was  already  used  as  a  beverage  in  the 
6th  century,  and  that  during  the  8th  century  its  use  had 
become  so  common  that  a  tax  was  levied  on  its  consump 
tion  in  the  14th  year  of  Tih  Tsung  (793).  The  use  of  tea 
in  China  in  the  middle  of  the  9th  century  is  known  from 
Arab  sources  (Reinaud,  Relation  des  Voyages,  1845,  p.  40). 
From  China  a  knowledge  of  tea  was  carried  into  Japan, 
and  there  the  cultivation  was  established  about  the  begin 
ning  of  the  13th  century.  Seed  was  brought  from  China 
by  the  priest  Miyoye,  and  planted  first  in  the  south  island, 
Kiushiu,  whence  the  cultivation  spread  northwards  till  it 
reached  the  high  limit  of  39°  N.  To  the  south  tea  cultiva 
tion  also  spread  into  Tong-king  and  Cochin  China,  but  the 
product  in  these  regions  is  of  inferior  quality.  Till  well 
into  the  19th  century  it  may  be  said  that  China  and  Japan 
were  the  only  two  tea-producing  countries,  and  that  the 
product  reached  the  Western  markets  only  through  the 
narrowest  channels  and  under  most  oppressive  restrictions. 

In  the  year  1826  the  Dutch  succeeded  in  establishing 
tea  gardens  in  Java.  At  an  early  period  the  East  India 
Company  of  Great  Britain,  as  the  principal  trade  interme 
diary  between  China  and  Europe,  became  deeply  interested 
in  the  question  of  tea  cultivation  in  their  Eastern  posses 
sions.  In  1788  Sir  Joseph  Banks,  at  the  request  of  the 
directors,  drew  up  a  memoir  on  the  cultivation  of  economic 
plants  in  Bengal,  in  which  he  gave  special  prominence  to 
tea,  pointing  out  the  regions  most  favourable  for  its 
cultivation.  About  the  year  1820  Mr  David  Scott,  one 
of  the  Company's  servants,  sent  to  Calcutta  from  the 
district  of  Kuch  Behar  and  Kangpur — the  very  district 
indicated  by  Sir  Joseph  Banks  as  favourable  for  tea- 
growing — certain  leaves,  with  a  statement  that  they  were 
said  to  belong  to  the  wild  tea-plant.  The  leaves  were 
submitted  to  Dr  Wallich,  Government  botanist  at  Calcutta, 
who  pronounced  them  to  belong  to  a  species  of  Camellia, 
and  no  result  followed  on  Mr  Scott's  communication. 
These  very  leaves  ultimately  came  into  the  herbarium  of 
the  Linnean  Society  of  London,  and  have  authoritatively 
been  pronounced  to  belong  to  the  indigenous  Assam  tea- 
plant.  Dr  Wallich's  attribution  of  this  and  other  specimens 
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subsequently  sent  in  to  the  genus  Camellia,  although 
scientifically  defensible,  unfortunately  diverted  attention 
from  the  significance  of  the  discovery.  It  was  not  til 
1834  that,  overcome  by  the  insistance  of  Captain  Francis 
Jenkins,  who  maintained  and  proved  that,  called  by  the 
name  Camellia  or  not,  the  leaves  belonged  to  a  tea-plant 
Dr  Wallich  admitted  "  the  fact  of  the  genuine  tea-plant 
being  a  native  of  our  territories  in  Upper  Assam  a 
incontrovertibly  proved."  In  the  meantime  a  committee 
had  been  formed  by  Lord  William  Bentinck,  the  governor- 
general,  for  the  introduction  of  tea  culture  into  India, 
and  an  official  had  already  been  sent  to  the  tea  districts 
of  China  to  procure  seed  and  skilled  Chinese  workmen 
to  conduct  operations  in  the  Himalayan  regions.  The 
discovery  and  reports  of  Captain  Jenkins  led  to  the 
investigation  of  the  capacities  of  Assam  as  a  tea-growing 
country  by  Lord  William  Bentinck's  committee.  Evidence 
of  the  abundant  existence  of  the  indigenous  tea-tree  was 
obtained ;  and  the  directors  of  the  East  India  Company 
resolved  to  institute  an  experimental  establishment  in 
Assam  for  cultivating  and  manufacturing  tea,  leaving  the 
industry  to  be  developed  by  private  enterprise  should  its 
practicability  be  demonstrated.  In  1836  there  was  sent  to 
London  1  Ib  of  tea  made  from  indigenous  leaves;  in  1837 
5  Ib  of  Assam  tea  was  sent ;  in  1838  the  quantity  sent  was 
twelve  small  boxes,  and  ninety-five  boxes  reached  London 
in  1839.  In  January  1840  the  Assam  Company  was 
formed,  and  thenceforward  the  cultivation  of  tea  in  India 
was  carried  on  as  a  private  commercial  undertaking.  The 
tea  districts  of  India  include,  in  the  order  of  their  priority, 
Assam,  Dehra  Dun,  Kumaun,  Darjiling,  Cachar,  Kangra, 
Hazaribagh,  Chittagong,  Tarai,  and  the  Nilgiris  (Madras). 
Attempts  were  repeatedly  made  to  introduce  tea  culture 
in  Ceylon,  under  both  Dutch  and  British  authority.  No 
permanent  success  was  attained  till  about  1876,  when  the 
disastrous  effects  of  the  coffee-leaf  disease  induced  planters 
to  give  serious  attention  to  tea.  Since  that  period  the  tea 
industry  has  developed  in  Ceylon  with  marvellous  rapidity, 
and  it  has  every  prospect  of  taking  the  first  rank  among 
Singalese  productions.  Tea-planting  has  also  been  suc 
cessfully  established  in  Natal.  But  beyond  the  regions 
above  enumerated  the  industry  has  never  taken  root.  It 
has  been  tried  in  the  West  Indies,  the  Southern  States  of 
America,  Brazil,  Australia,  and  the  south  of  Europe ;  but 
cheap  labour  is  a  sine  qua  non  of  success.  Tea  can  be 
picked  in  China  and  the  British  East  Indies  for  two  or 
three  pence  a  day  of  wages,  and  it  is  on  such  exceedingly 
moderate  outlay  that  the  margin  of  profit  depends. 

Tea  _  Tea  is  more  or  less  cultivated  for  local  consumption  in  all  pro- 

industry  vinces  of  China  except  the  extreme  north,  but  the  regions  from 
in  China,  which,  it  is  exported  are  embraced  within  the  provinces  in  the 
south-east — Kwang-tung,  Full-keen,  Keang-se,  Che-keang,  Keang- 
su,  and  Gan-hwuy.  Black-tea  manufacture  belongs  to  the  more 
southerly  portion  of  these  regions,  the  green-tea  country  lying  to 
the  north.  The  methods  employed  in  cultivating  the  plants  and 
in  making  tea  in  China  differ  widely  in  various  districts,  and  the 
teas  retained  for  native  use — especially  the  high-class  fancy  teas 
which  are  never  seen  abroad,  and  would  probably  not  bear  ex 
portation — undergo  special  manipulation.  The  teas  exported  are 
of  three  principal  classes— black  tea,  green  tea,  and  brick  tea. 
Cultiva-  In  cultivation,  the  young  plants  are  not  ready  for  picking  till 
tion.  they  are  three  years  old,  by  which  time  they  should  be  well 
established,  throwing  out  young  shoots  or  "flushes"  with  vigour 
and  profusion.  It  is  these  tender  shoots,  with  leaf-buds  and  expand 
ing  leaves,  which  alone  are  gathered  for  tea  manufacture,  and  the 
younger  the  leaf-bud  the  better  is  the  quality  of  the  tea.  Accord 
ing  to  Chinese  statements  there  are  four  gatherings  of  leaves  in  the 
year.  The  first  is  made  early  in  April,  when  the  young  leaf-buds 
are  just  unfolding,  and  these,  covered  below  with  their  fine  silky 
hairs,  are  taken  for  making  pekoe  or  young  hyson.  The  second 
gathering  takes  place  about  the  beginning  of  May,  another  in  July, 
and  the  fourth  in  August  and  September.  On  each  succeeding 
occasion  the  product  is  less  fragrant  and  valuable,  and  the  final 
gathering  is  said  to  consist  of  large  leaves  of  little  value.  These 
statements  do  not,  however,  accord  with  Indian  experience. 


The  following  brief  outline  of  the  Chinese  tea-making  processes 
is  given  by  Mr  Ball  (Cultivation  and  Manufacture  of  Tea) : — 

"The  leaves  of  black  tea  are  exposed  to  the  sun  and  air  on  circular  trays  and  Black 
treated  as  hay,  during  which  an  incipient  saccharine  fermentation  is  supposed  to  £ea 
take  place  in  conjunction  with  a  volatile  oil.  Various  modifications  of  flavour 
are  thus  produced  by  the  management  of  this  fermentation ;  a  loss  of  tannin 
takes  place  by  the  conversion  of  part  of  the  tannie  acid  into  sugar.  During  this 
change  the  leaves  become  flaccid,  and  slightly  tinged  or  spotted  with  red  or  brown 
colouring  matter,  and  give  out  a  peculiar  odour,  approximating  to,  or,  as  some 
think,  identical  with,  the  odour  of  tea.  A  certain  change  in  this  odour  is  carefully 
watched  by  the  workmen,  this  being  an  indication  that  the  roasting  must  not  be 
delayed.  It  is  not  necessary  to  wait  till  the  leaves  are  spotted  with  red.  They 
are  then  roasted  in  an  iron  vessel,  and  afterwards  rolled  with  the  hands,  to 
express  their  juices.  The  roasting  and  rolling  are  repeated  so  long  as  any  juices 
can  be  expressed  from  the  leaves  in  the  act  of  rolling.  Finally,  they  are  dried 
in  sieves  placed  over  a  charcoal  fire  in  drying  tubes,  during  which  the  leaves  are 
occasionally  taken  from  the  fire,  and  turned  until  completely  dried.  It  is  in  this 
last  stage  of  the  process  that  the  leaves  turn  black,  though  this  change  of  colour 
is  mainly  due  to  the  process  of  manipulation  previously  to  roasting,  and  not  to 
the  action  of  heat." 

"The  leaves  of  green  tea  are  roasted  also  in  an  iron  vessel,  but  as  soon  as  Green 
gathered,  without  any  previous  manipulation,  all  heating  or  fermentation  of  the  tea 
leaves  being  studiously  avoided ;  they  are  then  rolled  as  black  tea,  and  finally 
dried  in  the  same  vessel  in  which  they  have  been  roasted,  by  constantly  stirring 
and  moving  them  about.    They  are  also  fanned  to  hasten  evaporation,  and  the 
drying  and  formation  of  the  peculiar  characteristic  colour  of  this  tea,  which  it 
gradually   acquires  in  this  process,  and  which  resembles  the  bloom  on  some 
fruits." 

The  colour  of  genuine  green  tea  is  entirely  due  to  the  rapid  drying 
of  the  fresh  leaves,  which  prevents  the  chlorophyll  from  under 
going  any  alteration.  The  green  tea  sent  out  of  China  is  almost 
invariably  faced  or  glazed  with  artificial  colouring  matter,  princi 
pally  with  a  powdered  mixture  of  gypsum  and  Prussian  blue. 

The  names  distinguishing  commercial  qualities  of  tea  are  almost  Corn- 
entirely  of  Chinese  origin.     In  general  they  indicate  a  gradation  mercial 
of  qualities  from  the  fine  and  delicate  product  of  the  young  leaf-  varieties, 
bud  up  to  the  hard  and  woody  expanded  and  partly-grown  leaf. 
The  following  list  represents  the  ordinary  series  of  qualities,  begin 
ning  with  the  finest : — 

Black  Tea.  — Flowery  pekoe,  orange  pekoe,  pekoe,  pekoe  souchong, 
souchong,  congou,  bohea. 

Green  Tea. — Gunpowder,  imperial,  hyson,  young  hyson,  hyson 
skin,  caper. 

Of  these  names,  pekoe  is  derived  from  paJc-ho  (white  hairs),  the 
pekoes  showing  the  fine  downy  tips  of  the  young  buds  ;  souchong 
is  from  siaou-chung,  little  plant  or  sort ;  congou  (kung-fu),  labour  ; 
bohea  (wu-i),  the  mountains  in  Fuh-keen,  the  centre  of  the  black-tea 
country  ;  and  hyson  (yu-tsien),  before  the  rains,  or  tu-chun,  flour 
ishing  spring.  Many  other  names  occur  in  the  trade  denoting  teas 
of  special  qualities  or  districts,  such  as  oolong  (black  dragon)  and 
twankay,  from  the  district  of  that  name  in  the  province  of  Keang- 
su.  Scented  teas  also  form  a  special  class  of  Chinese  produce.  In 
scenting  the  finished  tea,  either  black  or  green  is  intimately  inter 
mixed  with  odoriferous  flowers  and  left  in  a  heap  till  the  tea  is  fully 
impregnated  with  the  odour,  when  the  two  substances  are  separated 
by  sifting,  and  the  tea  so  scented  is  immediately  packed  and  ex 
cluded  from  the  air. 

Brick  tea  is  the  special  form  in  which  tea  is  prepared  for  use  Brick 
throughout  the  vast  tracts  of  Central  Asia.  It  is  made  principally  tea. 
from  broken  leaves,  stalks,  and  fragments  of  large  leaves,  com 
pressed  into  blocks  of  various  sizes.  The  bricks  are  of  various 
degrees  of  compression,  some  being  lightly  squeezed  into  a  loose 
mass  and  sewed  up  in  cowhide  bags,  while  others  form  compact 
resonant  cakes,  in  which  all  trace  of  the  original  leaf  structure  is 
lost,  with  gilt  characters  impressed  in  their  surface.  Brick  tea  is 
much  in  demand  over  an  area  greater  than  the  whole  of  Europe, 
and  by  many  tribes  it  is  stewed  with  milk,  salt,  and  butter  or  other 
fat  and  eaten  as  a  vegetable.  The  Russian  factors  established  in 
Hoo-pih  prepare  two  sizes  of  brick  tea,  which  they  send  off  in  great 
quantities  through  the  Kalgan  Gate  of  the  Great  Wall. 

Under  European  supervision  the  cultivation  and  especially  the  Tea  in- 
manufacture  of  tea  have  in  India  undergone  remarkable  improve-  dustry 
ments.    Indeed,  the  traditional  and  empirical  teaching  and  processes  iu  India, 
of  China  proved  a  most  serious  stumblingblock  to  the  progress  of 
;he  tea  industry  under  Western  auspices.      The  tea-plants  now 
ultivated  in  India  are  of  three  principal  classes — the  indigenous 
Assam,  the  Chinese,  and  a  hybrid  between  the  two.     By  much 
rossiug  and  intermixture  the  gradations  from  one  extreme  to  the 
other  are  almost  imperceptible.     The  best  qualities  of  black  teas 
re  made  from  indigenous  and  high-class  hybrid  plants,  but  these 
are  comparatively  tender  and  require  a  close  humid  climate.     The 
lardiness  of  the  Chinese  plants  is  their  most  important  character, 
'or,  favourably  situated,  the  Assam  plant  gives  a  larger  yield  of 
delicate  young  leaf  during  the  season  than  any  other. 

In  favourable  circumstances  the  tea-plant  "flushes"  or  sends  Picking, 
brth  a  fresh  crop  of  tender  young  shoots  from  twenty  to  twenty- 
ive  times  in  the  course  of  its  growing  and  picking  season  of  about 
nine  months.  The  average  annual  yield  per  plant  is  very  variable, 
nit  may  be  stated  at  about  one-fifth  of  a  Ib  of  finished  tea;  and,  as 
ach  acre  of  a  garden  holds  1500  to  1600  mature  plants,  the  yield 
)er  acre  may  be  from  300  to  350  K>  per  annum.  The  diagram 
fig.  5)  from  Col.  Money's  valuable  practical  treatise  on  the  Culti- 
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vation  and  Manufacture  of  Tea  illustrates  the  method  in  which  a 
flush  or  shoot  is  picked,  and  the  portions  which  go  to  make  special 
classes  of  tea.  The  lines  in  the  diagram  show  the  points  at  which 
the  shoot  may  be  picked,  and  it  is  important  that  the  lowest  leaf 
taken  should  be  so  nipped  off  as  to  leave  the  bud  in  its  axil 
uninjured  on  the  branch,  as  from  it  the  next  flush  will  then  develop. 
The  three  leaves  at  the  growing  point  (a,  b,  c)  yield  pekoe,  and 
thy  whole  shoot  down  to  and  including  /  gives  pekoe  souchong. 
In  the  order  of  their  age,  the  individual  leaves  manufacture  into 
a  flowery  pekoe,  b  orange  pekoe,  c  pekoe,  d  pekoe  souchong,  e 
souchong  and  /congou.  Were  the  flush  further  developed  another 


Green 
tea. 


Fia.  5.  — Mode  of  Picking  Tea. 

leaf  might  be  taken,  which  would  be  classed  as  bohea,  but  that  is 
not  a  quality  recognized  by  Indian  growers.  It  is  not,  however, 
the  practice  to  pick  or  treat  leaves  separately,  the  whole  flush  being 
manipulated  together,  and  the  tea  is  only  separated  into  qualities  by 
sifting  after  the  manufacturing  processes  have  been  completed. 

The  manufacture  of  black  tea  is  found  to  be  an  essentially  simple 
matter.  Many  of  the  processes  employed  by  the  Chinese  are  quite 
superfluous,  and  several  of  the  manual  operations  which  bulk 
largely  in  the  Chinese  manufacture,  it  is  found,  can  with  advantage 
be  supplanted  by  mechanical  agency.  The  whole  object  of  the 
black-tea  manufacturer  is  to  ferment,  roll,  and  dry  the  leaf,  and 
for  that  purpose  the  leaves  undergo — (1)  withering,  (2)  rolling,  (3) 
fermenting,  and  (4)  firing  or  dholing.  Between  the  fermenting 
and  the  firing  operations  it  is  desirable  to  expose  the  leaves  to  the 
direct  sunlight  for  an  hour  or  thereby.  This  cannot  always  be 
done,  as  it  is  impossible  to  keep  the  fermented  leaves  after  they 
have  attained  their  proper  state ;  nevertheless  the  best  result  is 
always  attained  in  bright  weather,  when  it  is  possible  to  expose 
the  fermented  leaves  to  the  sun. 

The  fresh  leaves  from  the  garden,  as  they  are  brought  in  to  the 
factory,  are  withered  by  being  spread  evenly  over  square  wicker- 
work  trays — leaf  challanies — thickly  or  thinly  as  the  weather  is 
hot  or  cool.  Thus  they  are  left  exposed  to  the  air  till  they  become 
quite  soft  and  flaccid,  folding  together  when  pressed  in  the  hand 
into  a  clammy  mass  without  crackling  or  rebound.  In  cloudy  or 
rainy  weather  it  becomes  necessary  to  wither  by  machine,  acting 
on  the  leaves  with  artificially  dried  and  heated  air.  Withering  is 
a  preliminary  to  rolling,  in  which  the  flaccid  and  velvety  leaves  are 
kneaded,  twisted,  and  rolled  back  and  forward  over  a  table  till  the 
whole  comes  into  a  mashy  condition  by  the  exudation  of  juice. 
While  in  Chinese  tea-making  that  juice  is  squeezed  out  of  the  leaves, 
in  India  it  is  most  carefully  lapped  up  and  absorbed  in  the  spongy 
mass.  In  hand-rolling  as  much  as  can  be  worked  between  two 
hands  is  operated  on,  and  passed  from  man  to  man  along  the  table 
till  fully  worked,  when  it  is  made  up  into  a  compressed  ball  and 
so  put  aside  for  fermenting.  This  process  is  the  distinguishing 
feature  of  black-tea  making,  and  on  its  sufficient  accomplishment 
depends  much  of  the  character  and  quality  of  the  tea  made.  The 
progress  of  the  fermentation  must  be  carefully  watched,  and  at  the 
point  when  by  the  colour  it  is  known  to  be  sufficiently  advanced 
the  tea  is  in  favourable  weather  sunned  by  exposure,  thinly  spread 
out  to  the  sunlight  for  about  an  hour.  It  is  immediately  there 
after  fired,  either  by  the  fumes  of  burning  charcoal  or  by  a  current 
of  dried  and  heated  air  from  one  of  the  numerous  machines  now 
in  use.  With  this  single  firing  the  process  is  completed,  and  the 
tea  so  finished  is  sifted  by  machinery  into  commercial  qualities 
according  to  the  size  of  the  leaf. 

For  the  entire  range  of  manufacturing  operations  numerous  forms 
of  machinery  and  mechanical  devices  have  been  adapted  and  intro 
duced  in  Indian  gardens,  so  that,  apart  from  picking  the  leaves, 
tea-making  has  become  practically  a  factory  industry. 

The  manufacture  of  green  tea  is  comparatively  little  prosecuted- 
in  India.  In  Europe  the  demand  has  greatly  fallen  away,  and, 
though  the  consumption  is  considerable  in  the  United  States,  the 
supply  is  principally  drawn  from  Japan,  where  its  preparation  is 


extensively  practised.  The  manufacture  as  carried  on  in  the  North- 
Western  Provinces  resolves  itself  into  a  rapid  rolling  and  drying  of 
the  leaf.  Without  permitting  the  leaves  to  wither  after  gathering, 
they  are,  if  free  from  moisture,  at  once  by  exposure  to  a  brisk  heat 
sweated  and  softened  for  rolling.  They  are  then  without  delay 
rolled  as  in  black-tea  manufacture,  next  spread  out  in  the  sun  till 
they  take  a  blackish  tinge,  then  again  rolled,  and  this  rolling  and 
exposure  may  be  repeated  yet  a  third  time.  When  the  rolling  is 
completed  the  tea  is  placed  in  a  highly  heated  pan,  in  which  it  is 
stirred  about  briskly  till  the  whole  mass  becomes  too  hot  to  be 
worked  by  hand.  Then  it  is  tightly  packed  in  a  strong  canvas 
bag,  in  which  it  is  beaten  by  a  heavy  flat  stick  to  consolidate  it, 
and  in  this  condition  left  for  a  night.  Next  day  it  is  fired  off  in  a 
pan,  beginning  with  a  high  heat,  which  is  gradually  reduced  during 
the  nine  hours  or  thereby  of  the  operation,  an  incessant  stirring 
and  tossing  being  kept  up  the  whole  time.  During  this  firing  off 
the  green  colour  of  the  tea  is  developed;  and  Indian  green  tea 
never  owes  any  of  its  colour  to  "facing"  with  foreign  substances. 

The  qualities  of  a  sample  of  tea  and  its  commercial  value  can  Qualities 
only  with  accuracy  be  determined  by  actual  infusion  and  trial  by  of  tea. 
a  skilled  tea-taster.  Certain  general  and  external  appearances 
which  indicate  the  class  of  a  tea  are  obvious  enough  ;  but,  although 
a  pekoe  may  be  readily  distinguished  from  a  souchong,  the 
souchong  of  certain  planters  or  districts  may  be  more  valuable  than 
other  pekoes.  While  it  is  impossible  to  define  the  conditions 
which  determine  the  commercial  value  of  an  ordinary  black  tea, 
Col.  Money  lays  down  the  following  rules :  the  darker  the  liquor 
the  stronger  the  tea,  and  the  nearer  the  approach  of  the  infused 
leaf  to  a  uniform  salmony  brown  the  purer  the  flavour.  Black  tea 
of  good  quality  should  in  infusion  yield  a  clear  bright  brown  liquor 
emitting  a  subdued  fragrance,  and  in  taste  it  should  be  mild, 
bland,  and  sweetish,  with  an  agreeable  astringency.  Green  tea 
yields  a  light-coloured  liquor  of  high  fragrance,  but  thin,  sharp, 
and  somewhat  rasping  in  taste  as  compared  with  black  tea. 

The  chemical  components  of  tea  leaves  are  essential  oil,  theine,  Chemis- 
tannin,  boheic  acid,  quercetin,  quercitannic  acid,  gallic  acid,  oxalic  try. 
acid,  gum,  chlorophyll,  resin,  wax,  albuminoids,  colouring  matters, 
cellulose,  and  mineral  ash.  Of  these  the  first  three — essential  oil, 
theine,  and  tannin — are  of  importance  in  the  infused  beverage. 
The  essential  oil,  on  which  the  flavour  of  tea  depends,  is  present  to 
the  extent  of  from  0 '6  to  1  per  cent.  Theine  (C8HMN402)  is  an 
alkaloid  identical  with  the  caffeine  obtained  from  coffee,  and  it  is 
remarkable  that  the  same  substance  is  yielded  by  the  mate  or 
Paraguayan  tea  and  the  guarana  of  South  America,  and  by  the 
kola  nut  of  Central  Africa.  The  theobromine  of  cocoa  is  also 
closely  allied  to  theine,  and  the  characteristic  components  of  the 
extract  of  meat  similarly  show  certain  points  of  contact  with  these 
stimulant  bodies.  To  the  tannin  of  tea  infusions  is  due  what  is 
known  as  the  strength  of  the  tea.  Prof.  Dittmar  has  recently 
examined  a  number  of  China  and  Indian  teas  in  regard  to  the  pro 
portions  of  theine  and  tannin  in  their  infusions  and  to  the  depend 
ence  of  these  proportions  on  the  time  of  infusion.  The  general 
result  was  that  Chinese  tea  yields  more  theine  and  less  tannin  than 
Indian  tea,  and  that  in  both  cases  10  minutes'  infusion  extracts 
practically  all  the  theine.  Longer  infusion  adds  only  to  the  tannin 
that  passes  into  the  solution,  and,  as  excess  of  tannin  impedes  diges 
tion,  prolonged  infusion  is  hurtful  and  ought  to  be  avoided. 

The  quantitative  composition  of 
tea  is  of  course  subject  to  great 
variation.  The  analyses  by  Mul 
der  given  in  the  accompanying 
table  furnish  a  general  idea  of  the 
proportion  of  constituents. 

A  series  of  investigations  into 
a  large  number  of  teas  has  been 
carried  out  by  Mr  G.  W.  Wigner 
(Pharm.  Jour.,  3d  series,  vi.  261, 
281,  402).  In  tea  as  imported 
he  found  large  proportions  of 
moisture  which  could  be  expelled 
on  exposure  to  a  temperature  of 
212°  F.  In  a  range  of  thirty-five  samples  the  average  moisture  was 
equal  to  7 "67  per  cent.,  the  lowest — in  a  Chinese  young  hyson — 
being  4 '84,  while  in  several  congous  it  exceeded  10  per  cent.  The 
ash  in  sixty-seven  specimens  of  ordinary  and  special  (uudried)  teas 
he  found  to  average  5 '78  per  cent.,  the  maximum  being  7 '02  and 
the  minimum  5 '17  ;  and  of  that  ash  54 '50  per  cent,  was  soluble  in 
water.  The  proportion  of  extractive  substances  in  twenty-four 
teas  varied  from  2615  in  a  congou  to  44-85  in  Moyune  young 
hyson.  The  total  average  nitrogen  from  sixty  green  teas,  slightly 
faced,  was  3 '76,  from  sixty  black  teas  3 '26,  from  six  Assam  teas 
3  '64,  and  from  exhausted  leaves  3  '80  per  cent. 

So   long  as  the   Western  world  remained  almost  exclusively  Adultera- 


Hyson. 
Green. 

Congou. 
Black. 

Volatile  oil  

0-79 

0-60 

Chlorophyll  
Wax  

2-22 
0-28 

1-84 

o-oo 

2-22 

3-64 

Gum  

8-56 

7-28 

Tannin  

17-80 

12-88 

Theine1  

0-43 

0-46 

Extractive  matter. 
Colouring  matter.. 

22-80 
23-60 
3-00 

21-36 
19-12 
2-80 

Woody  fibre  

17-08 

28-32 

9S-762 

98-302 

1  The  theine  is  certainly  understated ;  more  recent  observers  obtain  from  1-8  to 
3  per  cent.,  and  occasionally  more. 

2  The  mineral  salts  (ash)  partly  included  in  these  totals  amounted  to  5-50  and 
5-24  respectively. 
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dependent  on  China  for  its  tea  supply,  adulteration  was  rampant 
and  multiform  in  the  trade.  Especially  among  green  and  fancy 
teas  there  was  scarcely  such  a  thing  as  an  unsophisticated  sample 
to  be  obtained.  The  Chinese  were  also  expert  in  fabricating  an 
artificial  gunpowder — appropriately  known  as  "lie  tea," — which 
consisted  of  the  sweepings  of  tea  warehouses  artfully  made  up  with 
a  paste  of  rice  water.  Paddy  husks  and  many  kinds  of  leaves  faced 
with  China  clay,  soapstone,  catechu,  and  black  lead  also  found 
•  their  way  abundantly  into  tea.  On  the  European  side,  exhausted 
leaves  were  again  dried,  impregnated  with  catechu  and  gum,  and 
faced  up  to  do  duty  as  fresh  tea,  and  the  leaves  of  numerous  plants 
— sloe-thorn,  hawthorn,  willow,  beech,  plane,  Epilobium  angusti- 
folium,  &c. — were  freely  worked  up  as  tea.  Adulterated  tea  is  now, 
however,  comparatively  rare,  largely  owing  to  the  watchfulness  of 
the  customs  authorities.  Moreover,  as  it  is  nearly  as  cheap  to  make 
tea  from  the  leaves  of  the  tea-plant  as  from  those  of  any  other  herb, 
there  is  not  much  incentive  to  substitute  the  false  for  the  real. 
Moral  At  a  very  early  period  in  the  European  history  of  tea  the  prob- 
andj  able  effects  of  its  use  on  the  health  and  morals  of  the  population 
physio-  attracted  jealous  attention,  and  a  great  deal  was  written,  mostly 
logical  in  a  hostile  sense,  on  the  subject.  In  1678  we  find  Mr  Henry 
effects.  Savile  writing  to  his  uncle,  Mr  Secretary  Coventry,  in  sharp 
reproof  of  certain  friends  of  his  "  who  call  for  tea,  instead  of  pipes 
and  bottles  after  dinner, — a  base  unworthy  Indian  practice,  which 
I  must  ever  admire  your  most  Christian  family  for  not  admitting. " 
And  he  adds,  with  an  audible  sigh,  "  the  truth  is,  all  nations  are 
growing  so  wicked  as  to  have  some  of  these  filthy  customs  ! " 
Some  of  the  writers,  however,  although  resolute  for  its  banishment 
from  the  caddy,  were  willing  to  give  it  a  place  in  the  medicine 
chest.  "Among  many  other  novelties,"  says  a  medical  writer  in 
1722,  "  there  is  one  which  seems  to  be  particularly  the  cause  of  the 
hypochondriac  disorders,  and  is  generally  known  by  the  name  of 
thea,  or  tea.  It  is  a  drag  which  of  late  years  has  very  much 
insinuated  itself,  as  well  into  our  diet  as  regales  and  entertain 
ments,  though  its  occupation  is  not  less  destructive  to  the  animal 
economy  than  opium,  or  some  other  drugs  which  we  have  at 
present  learned  to  avoid."1  Dr  Lettsom  was  the  first  medical 
writer  who  gave  the  public  a  reasonable  and  scientific  account  of 
the  plant ;  but  even  he  let  the  fear  of  its  abuse  run  away  with  his 
judgment,  asserting  that  "the  first  rise  of  this  pernicious  custom 
[that  of  drinking  spirits  to  excess]  is  often  owing  to  the  weakness 
and  debility  of  the  system  brought  on  by  the  daily  habit  of  drinking 
tea  ;  the  trembjing  hand  seeks  a  temporary  relief  in  some  cordial, 
in  order  to  refresh  and  excite  again  the  enfeebled  system,  whereby 
such  persons  almost  necessarily  fall  into  a  habit  of  intemperance. "  2 
Jonas  Hanway  (Essay  on  Tea,  1756)  was  among  its  most  vigorous 
assailants.  "  Men,"  he  says,  "seem  to  have  lost  their  stature  and 

comeliness,    and  women  their  beauty What  Shakespeare 

ascribes  to  the  concealment  of  love  is  in  this  age  more  frequently 
occasioned  by  the  use  of  tea. "  To  these  complaints  echoes  were 
not  wanting,  but  after  a  while  the  tea-drinkers  had  it  all  their 
own  way.  In  the  meantime,  however,  tea  was  not  without  its 
apologists.  To  say  nothing  of  our  own  familiar  poets  and  essay 
ists,  its  praises  have  been  sung  by  Herricheu  and  by  Francius  in 
Greek  verses,  by  Pechlin  in  Latin  epigrams,  by  Pierre  Petit  in  a 
Latin  poem  of  five  hundred  lines,  and  by  a  German  versifier,  who 
celebrates,  in  a  fashion  of  his  own,  its  "burial  and  happy  resurrec 
tion."3  Huet,  bishop  of  Avranches,  has  also  paid  his  graceful 
tribute4  to  a  stimulant  to  which,  probably,  no  scholar  was  ever 
more  indebted,  and  which  he  continued  to  enjoy  at  the  age  of 
ninety.  Dr  Johnson  draws  his  own  portrait  as  "a  hardened  and 
shameless  tea-drinker,  who  for  twenty  years  diluted  his  meals 
with  only  the  infusion  of  this  fascinating  plant ;  whose  kettle  had 
scarcely  time  to  cool ;  who  with  tea  amused  the  evening,  with  tea 
solaced  the  midnight,  and  with  tea  welcomed  the  morning."5 

Authorities  are  not  yet  by  any  means  agreed  as  to  the  exact 
physiological  influence  and  value  of  tea.  The  very  striking  fact 
that  theine  is  precisely  the  characteristic  constituent  of  coffee, 
n.ate,  guarana,  and  the  kola  nut,  all  substances  eagerly  sought  after 
in  different  quarters  of  the  globe,  serves  to  show  that  the  alkaloid 
satisfies  some  craving  of  the  human  system,  although  what  its  effect 
is  has  not  yet  been  certainly  determined.  The  quantity  of  theine 
consumed  even  by  the  most  hardened  tea-drinker  is  exceedingly 
minute,  and  there  are  not  wanting  authorities  who  assert  that  it 
is  practically  inert,  an  assertion  surely  contradicted  by  the  general 
instinct  of  the  race.  What  is  indisputable  about  tea  drinking  is 
that  it  forms  an  agreeable  means  of  imbibing  the  proportion  of 
water  necessary  in  human  nutrition,  which,  being  taken  hot,  com- 

1  An  Essay  on  the  Nature,  Use,  anil  Abuse  of  Tea,  14,  15. 

z  Lettsom,  Natural  History  of  the  Tea-Tree,  78. 

3  Der  Thee  Begrabniss  und  gluckliche  Wiederauferstehung  [1680?]. 

*  In  the  verses  beginning — 

"  I,  puer,  i,  Theam  confestim  in  pocula  misce  ; 

Urget  non  solitus  lamina  nostra  sopor; 

Mens  stnpet ;  obtusse  langnent  in  corpore  vires  ; 

Languorem  solvet  vivida  Thea  novum." — 

Huetti  Commentaritu  de  rebus  ad  eum  pertinentibus,  304. 
5  Literary  Magazine,  vol.  ii.,  No.  13  (1757). 


municates  to  the  system  a  diffused  warm  glow.  Further,  as  used 
by  Western  communities,  it  is  a  medium  of  taking,  in  the  form 
of  sugar  and  cream,  no  inconsiderable  amount  of  real  nutriment. 
The  other  effects  of  tea  are  more  a  matter  of  general  impression  than 
of  ascertained  scientific  reality.  Its  virtues  have  nowhere  been 
better  summarized  than  by  the  earliest  Chinese  writer  on  the  sub 
ject,  the  above-mentioned  Lo  Yu,  who  says,  "  It  tempers  the  spirits 
and  harmonizes  the  mind,  dispels  lassitude  and  relieves  fatigue, 
awakens  thought  and  prevents  drowsiness,  lightens  or  refreshes  the 
body,  and  clears  the  perceptive  faculties."  The  gentle  exhilaration 
which  accompanies  the  moderate  use  of  tea  is  not  followed  by  the 
depression  which  succeeds  the  use  of  alcoholic  stimuli.  Experience 
has  proved  that  it  sustains  the  frame  under  severe  muscular  or 
mental  exercise  without  causing  subsequent  exhaustion  and  collapse. 
Tea  is  frequently  found  to  be  beneficial  to  sufferers  from  nervous 
headache,  and  it  counteracts  to  some  extent  the  effects  of  alcohol 
and  of  opiates.  Taken  in  excess  it  produces  cerebral  excitement, 
sleeplessness,  and  general  nervous  irritability.  The  tannin  con 
tained  in  its  infusions  also  interferes  with  the  flow  of  the  saliva, 
diminishes  the  digestive  activity  of  the  stomach,  and  impedes  the 
action  of  the  bowels.  In  this  view  the  large  quantity  of  strong 
tea  used  by  the  poor — and  especially  by  the  sedentary  poor, — while 
serving  to  blunt  the  keen  tooth  of  hunger,  must  work  incalculable 
havoc  with  the  digestive  and  nervous  systems  of  the  consumers. 

It  is  a  remarkable  fact  that  no  mention  of  tea  is  made  by  Marco  Corn- 
Polo,  and  that  no  knowledge  of  the  substance  appears  to  have  merce 
reached  Europe  till  after  the  establishment  of  intercourse  between  and  sta- 
Portugal  and  China  in  1517.     The  Portuguese,  however,  did  little  tistics. 
towards  the  introduction  of  the  herb  into  Europe,  and  it  was  not 
till  the  Dutch  established  themselves  at  Bantam  early  in  the  17th 
century  that  these  adventurers  learned  from  the  Chinese  the  habit 
of  tea  drinking  and  brought  it  to  Europe. 

The  earliest  mention  of  tea  by  an  Englishman  is  probably  that 
contained  in  a  letter  from  Mr  Wickham,  an  agent  of  the  East  India 
Company,  written  from  Firando  in  Japan,  on  the  27th  June  1615, 
to  Mr  Eaton,  another  officer  of  the  company,  resident  at  Macao, 
and  asking  for  "  a  pot  of  the  best  sort  of  chaw."  How  the  com 
mission  was  executed  does  not  appear,  but  in  Mr  Eaton's  subse 
quent  accounts  of  expenditure  occurs  this  item — "three  silver 
porringers  to  drink  chaw  in." 

It  was  not  till  the  middle  of  the  century  that  the  English  began 
to  use  tea,  and  they  also  received  their  supplies  from  Java  till  in 
1686  they  were  driven  out  of  the  island  by  the  Dutch.  At  first 
the  price  of  tea  in  England  ranged  from  £6  to  £10  per  lb.  In  the 
Mercurius  Politicus,  No.  435,  of  September  1658,  the  following 
advertisement  occurs: — "That  excellent  and  by  all  Physitians 
approved  Chfua  Drink  called  by  the  Chineans  Tcha,  by  other 
nations  Tay,  alias  Tee,  is  sold  at  the  Sultaness  Head,  a  cophee-house 
in  Sweetings  Rents,  by  the  Royal  Exchange,  London."  Thomas 
Garway,  the  first  English  tea  dealer,  and  founder  of  the  well-known 
coffee-house,  ' '  Garra way's, "  in  a  curious  broadsheet,  An  Exact  De 
scription  of  the  Growth,  Quality,  and  Virtues  of  the  Leaf  Tea,  issued 
in  1659  or  1660,  writes,  "  in  respect  of  its  scarceness  and  dearness, 
it  hath  been  only  used  as  a  regalia  in  high  treatments  and  enter 
tainments,  and  presents  made  thereof  to  princes  and  grandees."  In 
that  year  he  purchased  a  quantity  of  the  rare  and  much-prized  com 
modity,  and  offered  it  to  the  public,  in  the  leaf,  at  fixed  prices  vary 
ing  from  15s.  to  50s.  the  lb,  according  to  quality,  and  also  in  the 
infusion,  "  made  according  to  the  directions  of  the  most  knowing 
merchants  and  travellers  into  those  eastern  countries."  In  1660 
an  Act  of  the  first  parliament  of  the  Restoration  imposed  a  tax  on 
"every  gallon  of  chocolate,  sherbet,  and  tea,  made  and  sold,  to  be 
paid  by  the  maker  thereof,  eightpence"  (12  Car.  II.  c.  23). 

Pepys's  often-quoted  mention  of  the  fact  that  on  the  25th 
September  1660,  I  did  send  for  a  cup  of  tee,  a  China  drink,  of 
which  I  never  had  drunk  before,"  proves  the  novelty  of  tea  in 
England  at  that  date.  In  1664  we  find  that  the  East  India 
Company  presented  the  king  with  2  lb  and  2  oz.  of  "thea,"  which 
cost  40s.  per  lb,  and  two  years  afterwards  with  another  parcel  con 
taining  22|  lb,  for  which  the  directors  paid  50s.  per  lb.  Both  parcels 
appear  to  have  been  purchased  on  the  Continent.  Not  until  1677 
is  the  Company  recorded  to  have  taken  any  steps  for  the  importa 
tion  of  tea.  The  order  then  given  to  their  agents  was  for  "  teas  of 
the  best  kind  to  the  amount  of  100  dollars.  But  their  instruc 
tions  were  considerably  exceeded,  for  the  quantity  imported  in 
1678  was  4713  K>,  a  quantity  which  seems  to  have  glutted  the 
market  for  several  years.  The  annals  of  the  Company  record  that, 
in  February  1684,  the  directors  wrote  thus  to  Madras : — "In  regard 
thea  is  grown  to  be  a  commodity  here,  and  we  have  occasion  to 
make  presents  therein  to  our  great  friends  at  court,  we  would  have 
you  to  send  us  yearly  five  or  six  canisters  of  the  very  best  and 
freshest  thea."  Until  the  Revolution  no  duty  was  laid  on  tea 
other  than  that  levied  on  the  infusion  as  sold  in  the  coffee-houses. 
By  1  William  and  Mary  c.  6,  a  duty  of  5s.  per  lb  and  5  per  cent, 
on  the  value  was  imposed.  For  several  years  the  quantities  im 
ported  were  very  small,  and  consisted  exclusively  of  the  finer  sorts. 
The  first  direct  purchase  in  China  was  made  at  Amoy,  the  teas 
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previously  obtained  by  the  Company's  factors  having  been  purchased 
in  Madras  and  Surat,  whither  it  was  brought  by  Chinese  junks 
after  the  expulsion  of  the  British  from  Java.  During  the  closing 
years  of  the  century  the  amount  brought  over  seems  to  have  been, 
on  the  average,  about  20,000  lb  a  year.  The  instructions  of  1700 
directed  the  supercargoes  to  send  home  300  tubs  of  the  finer  green 
teas  and  80  tubs  of  bohea.  In  1703  orders  were  given  for 
"75,000  ft.  Singlo  (green),  10,000  ft  imperial,  and  20,000  lb 
bohea."  The  average  price  of  tea  at  this  period  was  16s.  per  lb. 

During  the  100  years  from  1710  to  1810  the  aggregate  sale  of 
tea  by  the  East  India  Company  amounted  to  750,219,016  lb,  worth 
£129,804,595,  of  which  116,470,675  lb  was  re-exported.  The  duties 
during  that  century  (excepting  a  period  of  eleven  years,  1784-95, 
when  they  were  only  12J  per  cent.)  were  excessive,  amounting  to 
about  200  per  cent,  on  the  value  of  common  teas.  The  results  of  so 
enormous  a  tax  were  the  creation  of  a  gigantic  smuggling  trade, 
extensive  adulteration  of  imported  teas,  and  much  fabrication  of 
counterfeit  tea  within  the  country.  Probably  the  duty-paid  tea 
did  not  represent  more  than  half  what  was  consumed  under  the 
name  of  tea.  The  following  table  exhibits  the  principal  facts  con 
nected  with  the  trade  during  the  period  of  the  Company's  monopoly, 
which  terminated  on  the  22d  of  April  1834,  when  the  trade  was 
thrown  open  to  all,  the  prices  quoted  being  those  of  good  qualities 
in  the  Company's  warehouse  or  in  bond : — 


Average  Price  per  lb. 

Rates  of  Duty. 

Home  Con 
sumption, 
lb. 

1728 
1760 
1782 
1783 
1784 

[32/6  (duty  included)]  
5/  congou  ;  9/10  hyson  .... 
4/10  congou  ;  8/3  hyson 

4/  per  lb,  and  £13,  18/71  %  
I/  per  ft,  and  £43,  18/7  j  7  
1/lf  per  ib,  and  £55,  15/10  %  

£12,  10/  per  cent  

1,493,626 
3,860,976 
6,202,257 
4,741,522 
10,150,700 

1785 
1786 
1795 

4/3  congou  ;  6/9  hyson. 
4/6  congou  ;  7/1  hyson. 
3/9  congou;  C/4  hyson. 

£20  per  cent  

14,K()i),!i;!i 
15,851,747 
21,342  845 

1801 
1821 

3/5  congou;  5/6  hyson. 
3/  congou  ;  5/4  hvson  .. 

£50  per  cent.,  £20  under  2/G.... 
£100  and  £96  percent  

23,730,150 
26,754  537 

18-33 

2/b'J  congou;  4/2  hyson 

31,829,620 

The  progressive  increase  in  the  consumption  of  tea  in  the  United 
Kingdom  during  50  years  from  1836  till  1886  is  instructively  shown 
in  the  accompanying  diagram  constructed  by  Messrs  J.  C.  Sillar  and 
Co.,  of  London.  The  dotted  line  represents  the  average  monthly 
consumption  in  each  year  ;  the  fluctuations  in  price  of  good  sound 
congou  are  traced  by  the  black  line;  and  the  years  in  which  reduced 
customs  duty  came  into  operation  are  indicated  along  the  base. 
From  1860  onwards  the  amount  of  Indian  tea  entered  for  home 
consumption  is  shown  in  monthly  average  by  a  black  column. 
This  column  brings  out  the  remarkable  fact  that  the  Indian  tea 
consumed  in  the  United  Kingdom  in  a  year  now  exceeds  the  total 
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consumption  of  all  kinds  in  1860,  and  is  more  than  double  the 
whole  quantity  used  fifty  years  ago. 

The  following  table  shows  the  growth  of  the  British  tea  trade 
for  five  years  ending  1885  : — 


India. 

Ceylon. 

China. 

Hong 
Kong. 

Total 
Imports. 

Home  Con 
sumption. 

1881 
1882 
1883 
1884 

45,434,130 
53,576,690 
59,252,435 
63,208,309 

171,676 
507,081 
2,005,510 
2,210,983 

151,749,592 
142,706,457 
145.249,136 
134,297,091 

10,445,758 
10,820,915 
10,863,695 
9,411,477 

209,801,622 
210,663,133 
222,262,431 
213,877,759 

160,225,911 
165,069,339 
170,828,431 
175,090,875 

1885 

63,794,025 

4,242,244 

131,234,354 

8,353,829 

212,143,820 

182,443,215 

The  consumption  of  tea  in  the  United  Kingdom  per  head  was  in 
1840  1-22  lb,  which  increased  in  1850  to  1'86  lb ;  in  1860  it 
reached  2 '67  ft,  in  1870  3 '81  lb,  in  1880  4  -06  ft,  and  now  (1887)  it 
is  about  5  ft. 

Next  to  the  United  Kingdom,  the  greatest  tea-importing  nation 
is  the  United  States.  Not 
withstanding  that  tea  has 
from  1873  been  duty  free 
(duty  25  cents  per  ft  in  1870. 
17-72  in  1871,  and  15  in 
1872),  the  habit  of  tea 
drinking  does  not  grow  in 
America  as  it  is  found  to 
do  in  the  British  Isles,  as  is 
shown  by  the  accompanying 
table.  Of  the  72,104,956  ft 
of  tea  imported  into  the 
United  States  in  the  year 
ended  June  1885, 35,895,835 
ft  was  Chinese,  32,156,032 
came  from  Japan,  and 
3,540,148  ft  came  from  England. 
exported,  principally  to  Canada. 


Year  ending 
30th  June. 

ft  entered  for 
Consumption. 

Per  Head. 

1870 

40,812,189 

1-06 

1871 

46,972,788 

1-19 

1872 

34,224,494 

0-84 

1873 

106,423,570 

2-55 

1875 

64,708,079 

1-47 

1880 

72,159,266 

1-44 

1881 

81,949,796 

1-59 

1882 

79,030,854 

1-50 

1883 

70,771,225 

1-31 

1884 

65,774,234 

1-18 

1885 

69,820,172 

1-22 

Nearly  6,000,000  ft  was  re- 


Next  to  the  English,  the  Dutch  are  the  greatest  consumers  of  tea 
outside  of  China  ;  and  the  only  other  considerable  tea-using  nation 
is  Russia.  The  following  table  gives  the  amount  of  tea  imported 
in  the  year  1884  by  the  principal  tea-drinking  countries : — 

Russia 35,600,000  ft  =       '43  ft  per  head. 

Holland 3,900,000  ,  =       '91 

Denmark 820,000  ,  =       '04 

New  South  Wales....  8,437,981  ,=  9'15 

Victoria. 11,524,205  ,  =  11-99 

South  Australia 2,229,993  ,  =  7 '00 

Queensland 2,757,277  ,  =  875 

Cape  of  Good  Hope...  1,295,042  ,=  5'00 

By  this  table  the  Australian  colonists  come  out  as  the  most 
inveterate  tea-drinkers  in  the  world.  The  quantity  received  by 
Holland  in  1884  was  2,250,000  ft  less  than  the  imports  of  1883, 
but  the  average  of  recent  times  has  been  4,500,000  ft. 

The  quantity  consumed  in  China  has  been  estimated  as  high  as 
2000  millions  of  pounds  annually,  being  at  the  rate  of  a  little  more 
than  5  ft  per  head  of  the  population  ;  and,  considering  the  tea- 
drinking  habits  of  the  people,  the  estimate  is  by  no  means  extrava 
gant.  In  this  light  it  may  be  safe  to  affirm  that  the  amount  of 
tea  used  yearly  throughout  the  world  reaches  the  gigantic  total 
of  2500  millions  of  pounds. 

Bibliography.— The  literature  of  tea  is  very  copious  but  much  scattered.  The 
following  works  may  be  named: — Bontekoe,  Tractat  van  het  excellmste  Kruyd 
Thee,  The  Hague,  1679  ;  Sylvestre  Dufour,  Traites  Nouveaux  et  Curieux  du  Cafe, 
du  The,  el  du  Chocolat,  2d  ed.,  Lyons,  1688  (translation  of  1st  edition  by  John 
Chamberlayne,  London,  1685  ;  translations  also  in  Spanish  and  Latin) ;  J.  G. 
Houssaye,  Monographie  du  The,  Paris,  1843;  Robert  Fortune,  Three  Years' 
Wanderings  in  China,  London,  1847 ;  Id.,  A  Journey  to  the  Tea  Countries  of 
China,  London,  1852  ;  S.  Ball,  Tea  Cultivation  in  China,  London,  1848;  J.  J.  L.  L. 
Jacobson,  Handboek  voor  de  Kultuur  en  Fabrikatie  van  Thee,  3  vols.,  1843  ;  S.  A. 
Schwarzkopf,  Die  narkotischen  Genmsmitlel—i.  Der  Thee,  Halle,  1881;  Lieut.-Col. 
E.  Money,  Cultivation  and  Manufacture  of  Tea,  3d  ed.,  London,  1878;  F.  T.  R. 
Deas,  Young  Tea  Planter's  Companion,  London,  1886.  See  also  parliamentary 
papers  and  official  publications  of  Indian  Government ;  Jour.  Roy.  Asiatic  Soc.; 
Jour.  Agri.  and  fforti.  Soc.  of  India;  Soc.  of  Arts  Journ.,  &c.  (J.  PA  ) 


TEAK 


103 


TEAK1  may  justly  be  called  the  most  valuable  of  all 
known  timbers.  For  use  in  tropical  countries  it  has  no 
equal,  and  for  certain  purposes  it  is  preferable  to  other 
woods  in  temperate  climates  also.  Its  price  is  higher  than 
that  of  any  other  timber,  except  mahogany.2  Great  efforts 
have  been  made  to  find  substitutes,  but  no  timber  has  been 
brought  to  market  in  sufficient  quantities  combining  the 
many  valuable  qualities  which  teak  possesses. 

The  first  good  figure  and  description  of  the  tree  was 
given  by  Rheede.3  The  younger  Linnaeus  called  it  Tectona 
grandis.  It  is  a  large  deciduous  tree,  of  the  natural  order 
Verbenaceae,  with  a  tall  straight  stem,  a  spreading  crown, 
the  branchlets  four-sided,  with  large  quadrangular  pith. 
It  is  a  native  of  the  two  Indian  peninsulas,  and  is  also 


Teak  (Tectona  grandis). 

found  in  the  Philippine  Islands,  Java,  and  other  islands 
of  the  Malay  Archipelago.  In  India  proper  its  northern 
limit  is  24°  40'  on  the  west  side  of  the  Aravalli  Hills,  and 
in  the  centre  near  Jhansi,  in  25°  30'  N.  lat.  In  Burmah 
it  extends  to  the  Mogoung  district,  in  lat.  25°  10'.  In 
Bengal  or  Assam  it  is  not  indigenous,  but  plantations  have 
been  formed  in  Assam  as  far  as  the  27th  parallel.  In  the 
Punjab  it  is  grown  in  gardens  to  the  32d. 

Teak  requires  a  tropical  climate,  and  the  most  important 
forests  are  found  in  the  moister  districts  of  India,  where 
during  the  summer  months  heavy  rains  are  brought  by 
the  south-west  monsoon,  the  winter  months  being  rainless. 
In  the  interior  of  the  Indian  peninsula,  where  the  mean 
annual  rainfall  is  less  than  30  inches,  no  teak  is  found, 
and  it  thrives  best  with  a  mean  annual  fall  of  more  than  50 


1  The  Sanskrit  name  of  teak  is  saka,  and  it  is  certain  that  in  India 
teak  has  been  known  and  used  largely  for  considerably  more  than  2000 
years.     In  Persia  teak  was  used  nearly  2000  years  ago,  and  the  town 
of  Siraf  on  the  Persian  Gulf  was  entirely  built  of  it.     Saj  is  the  name 
in  Arabic  and  Persian ;  and  in  Hindi,  Mahratti,  and  the  other  modern 
languages  derived  from  Sanskrit  the  tree  is  called  sag,  sagwan.    In  the 
Dravidian  languages  the  name  is  teka,  and  the  Portuguese,  adopting 
this,  called  it  teke,  teca,  whence  the  English  name. 

2  The  rate  in  the  London  market  since  1860  has  fluctuated  between 
.£10  and  £15  per  load  of  50  cubic  feet. 

3  Hortus  Malabaricus,  vol.  iv.  tab.  27,  1683. 


inches.  The  mean  annual  temperature  which  suits  it  best 
lies  between  75°  and  81°  Fahr.  Near  the  coast  the  tree 
is  absent,  and  the  most  valuable  forests  are  on  low  hills 
up  to  3000  feet.  It  grows  on  a  great  variety  of  soils,  but 
there  is  one  indispensable  condition — perfect  drainage  or 
a  dry  subsoil.  On  level  ground,  with  deep  alluvial  soil, 
teak  does  not  often  form  regularly  shaped  stems,  probably 
because  the  subsoil  drainage  is  imperfect. 

During  the  dry  season  the  tree  is  leafless ;  in  hot 
localities  the  leaves  fall  in  January,  but  in  moist  places 
the  tree  remains  green  till  March.  At  the  end  of  the  dry 
season,  when  the  first  monsoon  rains  fall,  the  fresh  foliage 
comes  out.  The  leaves,  which  stand  opposite,  are  from  1 
to  2  feet  in  length  and  from  6  to  12  inches  in  breadth. 
On  coppice  shoots  the  leaves  are  much  larger,  and  not 
rarely  from  2  to  3  feet  long.  In  shape  they  somewhat 
resemble  those  of  the  tobacco  plant,  but  their  substance  is 
hard  and  the  surface  rough.  The  small  white  flowers  are 
very  numerous,  on  large  erect  cross-branched  panicles, 
which  terminate  the  branches.  They  appear  during  the 
rains,  generally  in  July  and  August,  and  the  seed  ripens  in 
January  and  February.  On  the  east  side  of  the  Indian 
peninsula,  the  teak  flowers  during  the  rains  in  October  and 
November.  In  Java  the  forests  are  leafless  in  September, 
while  during  March  and  April,  after  the  rains  have  com 
menced,  they  are  clothed  with  foliage  and  the  flowers  open. 
During  the  rainy  season  the  tree  is  readily  recognized  at  a 
considerable  distance  by  the  whitish  flower  panicles,  which 
overtop  the  green  foliage,  and  during  the  dry  season  the 
feathery  seed-bearing  panicles  distinguish  it  from  all  other 
trees.  The  small  oily  seeds  are  enclosed  in  a  hard  bony 
1-4  celled  nut,  which  is  surrounded  by  a  thick  covering, 
consisting  of  a  dense  felt  of  matted  hairs.  The  fruit  is 
enclosed  by  the  enlarged  membranous  calyx,  in  appearance 
like  an  irregularly  plaited  or  crumpled  bladder.  The  tree 
seeds  freely  every  year,  but  its  spread  by  means  of  self- 
sown  seed  is  impeded  by  the  forest  fires  of  the  dry  season, 
which  in  India  generally  occur  in  March  and  April,  after 
the  seeds  have  ripened  and  have  partly  fallen.  Of  the 
seeds  which  escape,  numbers  are  washed  down  the  hills 
by  the  first  heavy  rains  of  the  monsoon.  These  collect 
in  the  valleys,  and  it  is  here  that  groups  of  seedlings  and 
young  trees  are  frequently  found.  A  portion  of  the  seed 
remains  on  the  tree ;  this  falls  gradually  after  the  rains 
have  commenced,  and  thus  escapes  the  fires  of  the  hot 
season.  The  germination  of  the  seed  is  slow  and  uncer 
tain;  a  large  amount  of  moisture  is  needed  to  saturate  the 
spongy  covering ;  many  seeds  do  not  germinate  until  the 
second  or  third  year,  and  many  do  not  come  up  at  all. 

The  bark  of  the  stem  is  about  half  an  inch  thick,  grey  or 
brownish  grey,  the  sapwood  white ;  the  heartwood  of  the 
green  tree  has  a  pleasant  and  strong  aromatic  fragrance  and 
a  beautiful  golden-yellow  colour,  which  on  seasoning  soon 
darkens  into  brown,  mottled  with  darker  streaks.  The 
timber  retains  its  aromatic  fragrance  to  a  great  age.  On 
a  transverse  section  the  wood  is  marked  by  large  pores, 
which  are  more  numerous  and  larger  in  the  spring  wood, 
or  the  inner  belt  of  each  annual  ring,  while  they  are  less 
numerous  and  smaller  in  the  autumn  wood  or  outer  belt. 
In  this  manner  the  growth  of  each  successive  year  is 
marked  in  the  wood,  and  the  age  of  a  tree  may  be 
determined  by  counting  the  annual  rings. 

The  principal  value  of  teak  timber  for  use  in  warm  countries  is 
its  extraordinary  durability.  In  India  and  in  Burmah  beams  of 
the  wood  in  good  preservation  are  often  found  in  buildings  several 
centuries  old,  and  instances  are  known  of  teak  beams  having  lasted 
more  than  a  thousand  years.4  Being  one  of  the  few  Indian  timbers 

4  In  one  of  the  oldest  buildings  among  the  ruins  of  the  old  city  of 
Vijayanagar,  on  the  banks  of  the  Tungabhadra  in  southern  India,  the 
superstructure  is  supported  by  planks  of  teak  wood  1^  inches  thick. 
These  planks  were  examined  in  1881 ;  they  were  in  a  good  state  of 
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which  are  really  durable,  teak  has  always  been  used  for  buildings, 
particularly  for  temples,  and  in  India  it  has  been  the  chief  timber 
employed  for  shipbuilding.  When  iron  commenced  to  be  exten 
sively  used  for  the  last-named  purpose,  it  was  supposed  that  the 
demand  for  teak  would  decrease.  This,  however,  has  not  been  the 
case,  for  the  wood  is  still  very  largely  used  for  the  backing  of  iron 
clads  and  for  decks  of  large  vessels.  It  is  also  used  for  furniture, 
for  door  and  window  frames,  for  the  construction  of  railway  car 
riages,  and  for  many  other  purposes.  White  ants  eat  the  sapwood, 
but  rarely  attack  the  heartwood  of  teak.  It  is  not,  however,  proof 
against  the  borings  of  the  teredo,  from  whose  attacks  the  teak  piles 
of  the  wharves  in  the  Rangoon  river  have  to  be  protected  by  a 
sheathing  of  metal. 

Once  seasoned,  teak  timber  does  not  split,  crack,  shrink,  or 
alter  its  shape.  In  these  qualities  it  is  superior  to  most  timbers. 
In  contact  with  iron,  neither  the  iron  nor  the  teak  suffers,  and 
in  this  respect  it  is  far  superior  to  oak.  It  is  not  very  hard, 
is  easily  worked,  and  takes  a  beautiful  polish.  It  has  great  elas 
ticity  and  strength,  and  is  not  very  heavy.  The  average  weight 
of  perfectly  seasoned  wood  fluctuates  between  38  and  46  lb  per 
cubic  foot.1  Its  weight,  therefore,  is  a  little  less  than  that  of 
English  oak.  Green  teak  timber,  however,  is  heavier  than  water, 
and  unless  thoroughly  seasoned  it  cannot  be  floated.  In  Burmah, 
therefore,  where  the  rivers  are  used  to  float  the  timber  to  the  sea 
ports,  a  peculiar  mode  of  seasoning  teak  by  girdling  has  been 
practised  from  time  immemorial.  Girdling  consists  in  making  a 
deep  circular  cut  through  bark  and  sap  into  the  heartwood,  so  as 
completely  to  sever  communication  between  bark  and  sapwood 
above  and  below  the  cut.  In  teak,  as  in  oak  and  other  trees  with 
well-marked  heartwood,  the  circulation  of  the  sap  only  takes  place 
in  the  sapwood,  and  the  girdled  tree  therefore  dies  after  a  few  days 
if  the  operation  has  been  effectually  performed.  But  if  even  the 
smallest  band  of  sapwood  is  left  connecting  the  outer  layers  of 
wood  above  and  below  the  girdle,  the  tree  is  not  killed,  and  often 
recovers  completely.  The  girdled  tree  is  allowed  to  stand  one  or 
two  years,  and  longer  if  a  very  large-sized  tree.  Being  exposed  to 
the  wind  and  to  the  action  of  the  sun,  the  timber  of  a  girdled  tree 
seasons  more  rapidly  and  more  completely  than  that  of  a  tree 
felled  green.  The  teak  produced  in  the  presidencies  of  Madras 
and  Bombay  and  in  the  Central  Provinces  is  as  a  rule  felled  green, 
and  even  when  dry  it  generally  is  a  little  heavier  than  the  timber 
from  Burmah.2  For  a  long  time  to  come,  the  rivers  of  Burmah 
and  Siam  will  continue  to  afford  the  most  convenient  and  most 
economical  routes  for  the  transport  of  timber.  Indeed  the  forests 
drained  by  the  Salwin  and  its  feeders  are  not  likely  ever  to  be 
worked  otherwise  than  on  the  present  plan,  under  which  the  logs 
are  floated  singly  over  the  rapids  and  are  caught  and  rafted  lower 
down,  at  the  kyodan  or  rope  station,  70  miles  above  Maulmain. 

As  already  mentioned,  teakwood  contains  an  aromatic  oil,  which 
gives  it  a  peculiarly  pleasant  smell  and  an  oily  surface  when  fresh 
cut.  To  this  oil  may  probably  with  justice  be  ascribed  its  great 
durability.  In  Burmah  oil  is  extracted  from  the  timber  on  a  small 
scale,  for  medicinal  purposes,  by  filling  an  earthen  pot,  which  is 
placed  inverted  upon  another,  with  chips  of  wood,  and  putting  fire 
round  it,  upon  which  the  oil  runs  down  into  the  lower  vessel. 

According  to  the  colour  and  texture  of  the  wood,  several  varieties 
of  teak  are  distinguished  in  India,  Burmah,  and  Java  ;  in  the 
timber  trade,  however,  these  distinctions  are  of  no  importance. 
Teak  as  well  as  other  trees,  when  standing  isolated,  forms  side 
branches  far  down  the  stem,  and  the  wood  of  such  trees  is  more 
knotty  and  wavy,  and  generally  heavier  and  darker-coloured  than 
the  timber  of  trees  which  have  grown  close  together  in  a  dense  forest. 
Apart  from  the  manner  in  which  the  tree  had  grown  up  in  the 
forest,  soil,  elevation,  and  climate  have  a  great  influence  upon  the 
grain  and  the  mechanical  qualities  of  teak  as  of  other  timbers. 
Most  of  the  larger  logs  brought  to  market  have  an  irregular  crack 
or  hollow  in  the  centre,  which  commences  at  the  butt  and  often 
runs  up  a  long  way.  There  is  little  doubt  that  this  is  generally 
due  to  the  action  of  the  fires,  which  scorch  and  often  destroy  the 
bark  of  young  trees.  Such  external  injuries  are  apt  to  induce 
decay  in  the  wood.  Moreover,  most  teak  seedlings  which  come  up 
naturally  are  cut  down  to  the  ground  by  the  fires  of  the  hot  season  ; 

preservation  and  showed  the  peculiar  structure  of  teak  timber  in  a 
very  marked  manner.  They  had  been  in  the  buildiiig  for  500  years 
(Indian  Forester,  vol.  vii.  p.  260).  In  the  wall  of  a  palace  of  the 
Persian  kings  near  Baghdad,  which  was  pillaged  in  the  7th  century, 
two  Americans  found  in  1811  pieces  of  Indian  teak  which  were 
perfectly  sound  (Ouseley,  Travels  in  Various  Countries  of  the  East, 
vol.  ii.  p.  280,  note  67).  In  the  old  cave  temples  of  Salsette  and 
elsewhere  in  western  India  pieces  of  teak  have  been  found  in  good 
preservation  which  must  have  been  more  than  2000  years  old. 

1  At  44'8  lb  per  cubic  foot  a  load  of  50  cubic  feet  weighs  a  ton 
(2240  ft),  hence  in  the  Burmah  ports  a  ton  of  teak  timber  is  taken  as 
equivalent  to  a  load  of  50  cubic  feet. 

2  It  has  been  erroneously  stated  that  the  tree  iu  Burmah  is  tapped 
for  its  oil  before  felling. 


some  are  killed,  but  many  sprout  again  during  the  rains,  and  this 
is  generally  repeated  year  after  year,  until  a  sapling  is  produced 
strong  enough  to  outlive  the  fire.  Such  saplings  have  a  very  large 
pith,  which  dries  up,  causing  a  hollow  in  the  heart.  Or  a  piece  of 
the  old  shoot  killed  by  the  fire  is  enclosed  by  the  new  wood,  and 
this  also  is  apt  to  give  rise  to  a  hollow. 

The  leaves  of  the  teak  tree  contain  a  red  dye,  which  in  Malabar 
was  formerly  used  to  dye  silk  and  cotton.  Natives  of  Burmah  use 
the  leaves  as  plates,  to  wrap  up  parcels,  and  for  thatching. 

In  its  youth  the  tree  grows  with  extreme  rapidity.  Two-year- 
old  seedlings  on  good  soil  are  5  to  10  feet  high,  and  instances  of 
more  rapid  growth  are  not  uncommon.  In  the  plantations  which 
have  been  made  since  1856  in  Burmah,  the  teak  has  on  good  soil 
attained  an  average  height  of  60  feet  in  15  years,  with  a  girth, 
breast  high,  of  19  inches.  This  is  between  16°  and  18°  N.  lat. ,  with 
a  mean  annual  temperature  of  78°  F.  and  a  rainfall  of  100  inches. 
In  the  Burmah  plantations  it  is  estimated  that  the  tree  will, 
under  favourable  circumstances,  attain  a  diameter  of  24  inches 
(girth  72  inches)  at  the  age  of  80.  Timber  of  that  size  is  market 
able,  but  the  timber  of  the  natural  forests  which  is  at  present 
brought  to  market  in  Burmah  has  grown  much  more  slowly,  tho 
chief  reason  being  the  annual  forest  fires,  which  harden  and  im 
poverish  the  soil.  In  the  natural  forests  of  Burmah  and  India 
teak  timber  with  a  diameter  of  24  inches  is  never  less  than  100  and 
often  more  than  200  years  old.  In  future,  the  timber  grown  in 
plantations  and  in  forests  under  regular  management  may  bo  ex 
pected  to  grow  much  faster  ;  and  there  is  no  ground  for  anticipating 
that  rapidly  grown  timber  will  be  less  valuable  than  that  of  slow 
growth,  which  is  at  present  brought  to  market. 

Like  the  other  trees  of  the  dry  deciduous  forest,  teak  does  not 
attain  any  extraordinary  size.  The  trees  are  not  generally  more 
than  100  to  150  feet  high,  even  under  the  most  favourable 
circumstances,  and  stems  more  than  100  feet  to  the  first  branch 
are  not  often  found.  Exceptionally  tall  trees  were  measured  in 
1861  in  the  Gwaythay  forest  in  Pegu,  east  of  the  Sitang  river,  on 
gneiss.  The  stems  had  106  to  114  feet  to  the  first  branch,  with  a 
girth,  at  6  feet  off  the  ground,  from  7  to  16  feet."  Larger  girths, 
up  to  25  feet,  are  not  uncommon. 

The  teak  tree  does  not  usually  form  pure  forests.  It  is  asso 
ciated  with  bamboos  and  a  great  variety  of  other  trees,  which  have 
little  market  value,  and,  as  a  rule,  thrives  best  in  such  company. 
Hence  in  the  plantations  established  in  Burmah,  the  object  has 
been  to  raise  forests  of  teak  mixed  with  bamboos  and  other  trees. 

Most  of  the  teak  timber  produced  is  consumed  in  India. 
The  produce  of  the  magnificent  forests  of  Travancore,  Cochin, 
the  Madras  presidency,  Coorg,  Mysore,  Bombay,  Berar,  and  the 
Central  Provinces  is  all  so  consumed.  Formerly  there  was  a 
considerable  export  from  the  ports  of  the  western  coast, — Malabar, 
Kanara,  Surat,  and  Broach, — but  the  country  at  present  requires 
all  the  teak  which  its  forests  can  produce  ;  indeed  the  demand  is 
in  excess  of  the  supply,  and  large  quantities  are  imported  from 
Burmah  to  Calcutta,  Madras,  Bombay,  and  other  Indian  ports. 
Small  quantities  are  still  exported  from  the  ports  of  the  western 
coast  to  Arabia  and  the  coast  of  Africa.  The  chief  export  is 
from  Burmah,  principally  from  Rangoon  and  Maulmain.  Of  the 
other  teak-producing  countries,  Java  exports  a  little  ;  there  have 
also  been  exports  from  Saigon  ;  and  since  1882  Bankok  has  sent 
considerable  quantities  to  Europe.  But  the  Burmah  coast  is  tho 
chief  source  of  supply  at  present.  Rangoon  has  for  a  very  long 
time  been  an  important  place  for  shipbuilding,  teak  being  the  chief 
timber  used :  between  1786  and  1825  111  European  vessels  were 
built  at  Rangoon,  aggregating  35,000  tons.  At  the  same  time 
timber  was  exported,  and,  when  the  place  was  taken  by  the  British 
in  1852,  teak  was  the  chief  article  of  export.  Maulmain  became 
British  territory  at  the  close  of  the  first  Burmese  war  in  1826.  At 
that  time  the  place  was  a  large  fishing  village,  and  it  was  mainly 
through  the  export  of  teak  timber  and  the  shipbuilding  trade 
that  it  attained  its  present  importance.  From  1829  to  1841 
upwards  of  50,000  loads  of  teak  timber  were  exported,  and,  in 
addition,  68  vessels  were  built  during  that  period,  aggregating 
15,680  tons,  and  estimated  to  have  required  for  their  construction 
24,000  loads  of  teak  timber.  The  forests  from  which  Maulmain 
first  derived  its  supplies  are  situated  on  the  Attaran  river,  a  feeder 
of  the  Salwin.  In  1836,  however,  timber  began  to  come  down 
from  more  distant  forests,  and  in  1841  one-fourth  only  of  tho 
supply  was  brought  from  the  Attaran  forests. 

The  increase  in  the  export  of  timber  from  the  Burmah  ports  was 
slow  at  first,  but  has  gone  on  rapidly  since  Rangoon  became  a 
British  port.  Since  that  time  the  timber  brought  to  the  Burmah 
ports  has  come  from  the  following  sources: — (1)  from  the  forests 
in  the  British  coast  provinces,  Pegu  and  Tenasserim  ;  (2)  from  the 
forests  in  the  former  kingdom  of  Burmah,  floated  to  Rangoon  down 
the  Sitang  and  Irrawaddy  rivers  ;  (3)  from  the  forests  in  the  Shan 
states  formerly  tributary  to  Burmah,  from  the  Karenni  country, 
and  from  Siam,  which  is  all  floated  to  Maulmain  by  the  Salwin 
river.  Since  1856  the  increase  of  the  supply  derived  from  these 
three  sources  has  been  large,  as  will  be  apparent  from  the  following 
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averages  for  the  eight  years  1856-57  to  1863-64  and  for  the  two 
years  1883-84  and  1884-85  :— 


1850-7  to 
18C3-4. 

1883-4, 
1884-5. 

From  the  British  coast  provinces,  Tcgu  and  Tennsserlm.. 

Loads. 
22,675 
6,890 

Loads. 
44,228 
66,663 

From  Shan  states,  Kareiini,  and  Siam,  by  Sahviu  river.... 

55,491 

163,751 

85,056 

274,642 

76,763 

153,192 

Local  consumption  in  Rangoon  and  JIaulmain.... 

8,293 

121,450 

Of  the  quantities  exported,  between  38,000  and  65,000  loads  1  have 
gone  beyond  India  during  this  period,  the  balance  having  been 
sent  to  Calcutta,  Bombay,  and  other  Indian  ports.  The  quantities 
here  stated  do  not  include  the  timber  consumed  in  Upper  Burmah, 
nor  that  brought  from  the  forests  drained  by  the  Menam  and 
Mekhong  rivers  on  the  east  side  of  the  Indo-Chinese  Peninsula,  nor 
the  teak  produced  in  Java  and  the  other  islands  of  the  Malay 
Archipelago,  and  in  the  extensive  forests  of  the  western  peninsula 
of  India.  No  data  are  yet  available  for  a  precise  estimate  ;  but 
the  total  amount  yielded  by  these  forests,  and  consumed  locally  or 
exported,  appears  to  be  not  less  than  500,000  loads  or  tons  a  year. 

In  British  India  a  large  portion  of  the  teak-producing  tracts 
have  since  1856  been  placed  under  conservancy  management,  and 
similar  measures  will  doubtless  be  extended  to  the  forests  in 
Upper  Burmah,  now  annexed  to  the  British  empire,  as  well  as  to 
the  forests  of  the  feudatory  native  states.  In  British  India,  the 
area  of  state  forests  demarcated  in  order  to  be  permanently  con 
served2  was  in  1885  (in  round  figures)  33,000  square  miles,  and 
the  teak-producing  tracts  included  in  this  area  may  be  estimated 
to  cover  about  12,000  square  miles,  or  7,680,000  acres.  Large 
additions  will  be  made  to  this  area,  especially  in  Upper  Burmah. 
Of  teak  plantations,  12,000  acres  have  been  formed  in  Burmah, 
563  acres  in  Coorg,  3436  at  Nilambur  in  Malabar,  and  about  2000 
acres  in  other  districts.  There  are  good  grounds  for  estimating 
the  future  yield  of  plantations  at  the  rate  of  50  cubic  feet  (one 
ton)  per  acre  annually.  The  natural  forests  will,  in  their  present 
impoverished  condition,  not  furnish  more  than  one  cubic  foot  per 
acre  annually,  but,  as  protection  against  fire  is  gradually  extend 
ing,  the  proportion  of  teak  is  everywhere  being  increased  by  cultural 
operations  in  the  forests,  and  the  effect  of  these  measures  will 
eventually  manifest  itself  by  a  considerable  increase  in  the  yield. 
In  their  present  condition,  the  natural  forests  demarcated  in  India 
up  to  1887  may  be  expected  to  yield  150,000  tons  a  year,  while 
the  produce  of  the  plantations  will  eventually  add  18,000  tons 
more.  The  teak  forests  in  Java  were  surveyed  in  1871,  and  their 
area  was  found  to  be  2280  square  miles,  while  the  plantations  in 
that  island  in  1880  amounted  to  24, 710  acres.  These  figures  will 
serve  to  show  that,  if  the  system  commenced  in  India  and  Java 
is  maintained,  there  is  no  reason  to  apprehend  a  diminution  of 
the  teak  supply.  (D.  BE.) 

TEAL  (Old  English  TELE),  a  word  of  uncertain  origin, 
but  doubtless  cognate  with  the  Dutch  Taling  (formerly 
Talingh  and  TelingJi),  and  this  apparently  with  the  Scandi 
navian  Atteling-And  (Briinnich,  Ornithol.  JBorealis,  p.  18) 
and  Ailing,  which  it  seems  impossible  not  to  connect  with 
the  Scottish  Atteile  or  Atteal,  to  be  found  in  many  old 
records,  though  this  last  word  (however  it  be  spelt)  is 
generally  used  in  conjunction  with  Teal,  as  if  to  mean  a 
different  kind  of  bird ;  and  commentators  have  shewn  a 
marvellous  ineptitude  in  surmising  what  that  bird  was. 

The  Teal  is  the  Anas  crecca  of  Linnreus,  and  the  smallest  of  the 
European  Anatidae,  as  well  as  one  of  the  most  abundant  and  highly 
esteemed  for  the  table.  It  breeds  in  many  parts  of-  the  British 
Islands,  making  its  nest  in  places  very  like  those  chosen  by  the 
Wild  Duck,  A.  boscos ;  but  there  is  no  doubt  that  by  far  the  greater 
number  of  those  that  are  taken  in  decoys,  or  are  shot,  during  the 
autumn  and  winter  are  of  foreign  origin.  "While  the  female  pre 
sents  the  usual  inconspicuous  mottled  plumage  of  the  same  sex  in 
most  species  of  Anatinae,  the  male  is  one  of  the  handsomest  of  his 
kind.  His  deep  chestnut  head  and  throat  are  diversified  on  either 
side  by  a  line  of  buff,  which,  springing  from  the  gape,  runs  upward 
to  the  eye,  in  front  of  which  it  forms  a  fork,  one  prong  passing 
backward  above  and  the  other  below,  enclosing  a  dark  glossy-green 
patch,  and  both  losing  themselves  in  the  elongated  feathers  of  the 

1  Of  the  teak  exported  to  foreign  countries  from  India  in  1883-84, 
27,356  tons  went  to  Great  Britain,  8594  tons  to  Egypt,  2056  tons  to 
Ceylon,  1984  tons  to  Japan,  and  1823  tons  to  the  Cape  of  Good  Hope. 
The  total  quantity  exported  was  46,471  tons. 

2  Not  including  16,000  square  miles  of  second  class  reserves  in  the 
Central  Provinces, 


hind-head  and  nape.  The  back  and  sides  of  the  body  appear  to  be 
grey,  an  effect  produced  by  delicate  transverse  pencillings  of  black  on 
a  dull  white  ground.  The  outer  lanceolate  scapulars  have  one-half 
of  their  webs  pure  white,  forming  a  conspicuous  stripe  along  the 
side  of  the  back.  The  breast  is  of  a  pale  salmon  or  peach-blossom 
colour,  each  feather  in  front  bearing  a  roundish  dark  spot,  but 
these  spots  lessen  in  number  and  size  lower  down,  and  the  warm 
tint  passes  into  white  on  the  belly.  The  tail-coverts  above  and 
below  are  velvety  black,  but  those  at  the  side  are  pale  orange. 

The  Teal  inhabits  almost  the  whole  of  Europe  and  Asia,— from 
Iceland  to  Japan, — in  winter  visiting  Northern  Africa  and  India. 
It  occasionally  occurs  on  the  western  shores  of  the  Atlantic ;  but 
its  place  in  North  America  is  taken  by  its  representative,  A. 
cctrolinensis,  the  male  of  which  is  easily  to  be  recognized  by  the 
absence  of  the  upper  buff  line  on  the  side  of  the  head  and  of  the 
white  scapular  stripe,  while  he  presents  a  whitish  crescentic  bar 
on  the  sides  of  the  lower  neck  just  in  front  of  the  wings. 

Species  more  or  less  allied  to  these  two  are  found  in 
most  other  parts  of  the  world,  and  among  such  species  are 
some  (for  instance,  the  A.  gibberifrons  of  the  Australian 
Region  and  the  A.  eatoni  of  Kerguelen  Island)  in  which 
the  male  wears  almost  the  same  inconspicuous  plumage  as 
the  female.  But  the  determination  of  the  birds  which 
should  be  technically  considered  "  Teals,  "  and  belong 
to  the  subgenus  Nettium  (generally  misspelt  Nettiori),  as 
distinguished  from  other  groups  of  Anatinse,  is  a  task  not 
yet  successfully  attempted,  and  much  confusion  has  been 
caused  by  associating  with  them  such  species  as  the 
GARGANEY  (vol.  x.  p.  80)  and  its  allies  of  the  group  Quer- 
quedula.  Others  again  have  not  yet  been  discriminated 
from  the  WIGEONS  (q.v.),  the  Pintail-Ducks,  Dafila,  or 
even  from  the  typical  form  of  Anas  (cf.  DUCK,  vol.  vii.  p. 
505),  into  each  of  which  subgenera  the  Teals,  Nettium, 
seem  to  pass  without  any  great  break.  In  ordinary  talk 
"  Teal "  seems  to  stand  for  any  Duck-like  bird  of  small 
size,  and  in  that  sense  the  word  is  often  applied  to  the 
members  of  the  genus  Nettopus,  though  systematists  will 
have  it  that  they  are  properly  Geese.  In  the  same  loose 
sense  the  word  is  often  applied  to  the  two  most  beautiful 
of  the  Family  Anatidx,  belonging  to  the  genus  ^Ex 
(commonly  misspelt  Aix) — the  Carolina  Duck  of  North 
America,  JE.  sponsa  (not  to  be  confounded  with  the  above- 
named  Anas  carolinensis  or  Nettium  carolinense),  and  the 
Mandarin-Duck  of  China,  jE.  galericulata.  Hardly  less 
showy  than  these  are  the  two  species  of  the  subgenus 
Eunetta, — the  Falcated  Duck,  E.  falcata,  and  the  Baikal 
Teal,  E.formosa, — both  from  eastern  Asia,  but  occasionally 
appearing  in  Europe.  Some  British  authors  have  referred 
to  the  latter  of  these  well-marked  species  certain  Ducks  that 
from  time  to  time  occur,  but  they  are  doubtless  hybrids, 
though  the  secret  of  their  parentage  may  be  unknown  ;  and 
in  this  way  a  so-called  Bimaculated  Duck,  Anas  bimaculata, 
was  for  many  years  erroneously  admitted  as  a  good  species 
to  the  British  list,  but  of  late  this  has  been  properly 
discarded.  (A.  N.) 

TECHNICAL  EDUCATION.  The  special  education, 
the  object  of  which  is  to  train  persons  in  the  arts  and 
sciences  that  underlie  the  practice  of  some  trade  or  pro 
fession,  is  technical  education.  Schools  in  which  this 
training  is  provided  are  known  as  technical  schools.  In 
its  widest  sense,  technical  education  embraces  all  kinds  of 
instruction  that  have  direct  reference  to  the  career  a  person 
is  following  or  preparing  to  follow;  but  it  is  usual  and 
convenient  to  restrict  the  term  to  the  special  training 
which  helps  to  qualify  a  person  to  engage  in  some  branch 
of  productive  industry.  This  education  may  consist  of 
the  explanation  of  the  processes  concerned  in  production, 
or  of  instruction  in  art  or  science  in  its  relation  to  in 
dustry,  but  it  may  also  include  the  acquisition  of  the 
manual  skill  which  production  necessitates.  The  term 
technical,  as  applied  to  education,  arose  from  the  necessity 
of  finding  a  word  to  indicate  the  special  training  which 
was  needed  in  consequence  of  the  altered  conditions  of 
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production  during  the  present  century.  Whilst  the  changed 
conditions  of  production,  consequent  mainly  on  the  appli 
cation  of  steam  power  to  machinery,  demanded  a  special 
training  for  those  who  were  to  be  engaged  in  produc 
tive  industry,  the  prevalent  system  of  education  was  not 
adapted  to  the  requirements  of  these  persons,  and  schools 
were  wanted  in  which  the  necessary  instruction  could 
be  obtained.  Other  circumstances  resulting  mainly  from 
the  application  of  steam  power  to  machinery  have  rendered 
technical  education  necessary.  Production  on  a  large 
scale  led  to  a  great  extension  of  the  principle  of  the 
division  of  labour,  in  consequence  of  which  it  was  found 
economical  to  keep  a  man  constantly  engaged  at  the  same 
kind  of  work,  since  the  more  he  practised  it  the  quicker 
and  more  skilful  he  became.  Thus  employed,  the  workman 
learned  little  or  nothing  of  the  process  of  the  manufacture 
at  which  he  assisted,  or  of  other  departments  of  the  work 
than  the  particular  one  in  which  he  was  engaged,  and  his 
only  opportunity  of  acquiring  such  knowledge  was  out 
side  the  workshop  or  factory  in  a  technical  school.  The 
economy  effected  by  the  division  of  labour  led  to  the 
extension  of  the  principle  to  other  industries  than  those  in 
which  machinery  is  largely  employed.  There  are  many 
trades  in  which  manual  skill  is  as  necessary  now  as  ever,  but 
even  in  these  the  methods  of  instruction  prevailing  under 
the  system  of  apprenticeship  are  now  almost  obsolete. 

In  many  industries,  including  trades  in  which  machinery 
is  not  as  yet  extensively  employed,  production  on  a  large 
scale  has  increased  the  demand  for  unskilled  labour, 
numbers  of  hands  being  required  to  prepare  the  work 
to  be  finished  by  a  few  artisans.  Rapidity  of  execution 
is  attained  by  keeping  a  workman  at  the  same  work, 
which  after  a  time  he  succeeds  in  mechanically  perform 
ing,  and  continues  to  do  until  some  machine  is  invented 
to  take  his  place.  In  most  trades,  as  formerly  practised, 
the  master  employed  a  few  apprentices  who  assisted  him 
in  his  work,  and  who  learnt  from  him  to  understand  the 
details  of  their  craft,  so  that,  when  the  term  of  their  appren 
ticeship  was  over,  they  were  competent  to  practise  as 
journeymen.  But  now  the  master  has  neither  time  nor 
opportunity  to  instruct  young  lads,  and  the  old  relation 
of  master  and  apprentice  is  changed  into  that  of  capitalist 
and  workman.  In  consequence  of  these  altered  relations 
between  employer  and  employed,  there  is  an  acknowledged 
want  of  properly  trained  workmen  in  a  number  of  trades 
in  which  skilful  hand  work  is  still  needed  ;  and  in  these 
trades  a  demand  has  arisen  for  technical  schools,  or  some 
other  substitute  for  apprenticeship,  as  a  means  of  suit 
ably  training  workmen  and  foremen.  The  ever-increas 
ing  competition  in  production  has  led  to  the  employment, 
in  many  trades,  of  children  to  do  work  of  a  mechanical 
kind  requiring  little  skill;  but,  whilst  thus  employed, 
these  young  people  have  little  opportunity  of  learning  those 
parts  of  their  trade  in  which  skill  and  special  knowledge 
are  needed ;  and  when  they  are  grown  up,  and  seek  higher 
wages,  they  are  dismissed  to  make  room  for  other  children. 
Numbers  of  young  men  are  thus  thrown  upon  the  labour 
market,  competent  to  do  nothing  more  than  children's 
work,  and  to  earn  children's  wages,  and  knowing  no  trade 
to  which  they  can  apply  their  hands.  To  remedy  this, 
by  creating  some  substitute  for  the  old  apprenticeship,  is 
one  of  the  objects  of  a  system  of  technical  education. 

A  complete  system  of  technical  education  should  provide 
necessary  instruction  for  the  different  classes  of  persons 
engaged  in  productive  industry.  It  is  usual  to  divide 
these  persons  into  three  classes  : — (1)  workmen  or  journey 
men  ;  (2)  foremen  or  overseers  ;  (3)  managers  or  masters. 

The  industries  in  which  they  are  employed  may  be 
grouped  under  four  heads  :— (1)  those  involving  the  use  of 
extensive  machinery,  such  as  iron  and  steel  manufacture, 


machine  making,  the  textile  industries,  and  some  of  the 
chemical  trades  ;  (2)  those  which  mainly  require  the  use 
of  hand  tools,  as  cabinet-making,  brick-work,  plumbing, 
and  tailoring ;  (3)  those  depending  on  artistic  skill,  as  wood 
and  stone  carving,  metal-chasing,  decorative  work,  and 
industrial  designing  generally  ;  (4)  agriculture  in  all  its 
branches.  These  industries  will  be  referred  to  as  manu 
factures,  handicrafts,  art  industries,  and  agriculture.  The 
foregoing  classification  comprises  groups  which  necessarily, 
to  some  extent,  overlap  one  another.  Every  factory  con 
tains  a  carpenter's  and  smith's  shop,  and  handicraftsmen 
of  group  (2)  are  required  in  every  manufacturing  concern. 
Whilst  the  industries  in  which  hand  labour  is  exclusively 
employed  are  becoming  fewer  and  fewer,  there  are  many 
trades  which,  owing  to  the  frequent  invention  of  labour- 
saving  appliances,  are  passing  gradually  from  the  class  of 
handicrafts  to  that  of  manufactures.  In  these  trades,  of 
which  watch  and  clock  making  and  boot  and  shoe  making 
may  be  taken  as  examples,  there  is  still  a  demand  for  goods 
largely  if  not  entirely  produced  by  hand  work.  In  such 
trades,  owing  to  the  absence  of  facilities  for  instruction  in 
the  ordinary  shops,  there  is  a  want  of  skilled  hand  labour 
which  there  is  an  increasing  difficulty  in  satisfying,  and  to 
supply  this  want  technical  schools  of  different  kinds  have 
been  established.  Then,  again,  there  are  many  branches 
of  manufacturing  industry  which  greatly  depend  for  their 
success  upon  the  designer's  art,  and  it  is  necessary  that  the 
industrial  designer  should  possess  a  knowledge  of  the  pro 
cesses  of  the  manufacture  in  which  his  designs  will  be 
utilized,  as  well  as  of  the  properties  and  capabilities  of  the 
material  to  which  they  will  be  applied.  Indeed,  it  is  the 
possession  of  this  knowledge  which  mainly  distinguishes 
the  industrial  designer  from  the  ordinary  artist.  To 
determine  the  best  training  for  such  designers  is  one  of 
the  problems  of  technical  education.  There  are  many 
trades,  too,  in  which  the  handicraftsman  and  the  designer 
should  be  united.  This  is  the  case  in  such  industries 
as  wood-engraving,  metal-chasing,  and  silversmith's  work. 
In  these  and  other  trades  the  true  artisan  is  the  artist 
and  handicraftsman  combined. 

In  order  to  reconcile  some  of  the  different  views  which 
are  held  as  to  the  objects  of  technical  education,  it  is 
necessary  to  keep  in  mind  the  broad  distinction,  above 
referred  to,  between  the  conditions  of  production  on  a 
large  scale,  as  in.  those  industries  in  which  goods  are  manu 
factured  by  the  use  of  extensive  labour-saving  machinery, 
and  in  those  trades  in  which  hand  work  is  chiefly  em 
ployed.  Much  of  the  diversity  of  opinion  regarding  the 
objects  of  technical  education  is  due  to  the  difference 
of  standpoint  from  which  the  problem  is  regarded.  The 
volume  of  the  trade  and  commerce  of  Britain  depends 
mainly  on  the  progress  of  its  manufacturing  industries. 
It  is  these  which  chiefly  affect  the  exports  and  imports. 
The  aim  of  manufacturers  is  to  produce  cheaper  and  better 
goods  than  can  be  produced  by  other  manufacturers  at 
home  or  abroad  ;  and  technical  education  is  valuable  to 
them,  in  so  far  as  it  enables  them  to  do  so.  But  the 
artisan  engaged  in  hand  industries  looks  to  technical 
education  for  the  means  by  which  he  may  acquire  a  know 
ledge  of  the  principles  of  his  trade,  which  the  absence  of 
the  system  of  apprenticeship  prevents  him  from  acquiring 
in  the  shop.  Hence  the  artisan  and  the  manufacturer 
approach  the  consideration  of  the  question  from  different 
sides.  To  the  spinner  or  weaver  who  almost  exclusively 
employs  women  to  tend  his  machinery,  or  to  the  manu 
facturing  chemist  whose  workpeople  are  little  more  than 
labourers  employed  in  carrying  to  and  fro  materials, 
knowing  little  or  nothing  of  the  scientific  principles  under 
lying  the  complicated  processes  in  which  they  are  engaged, 
the  technical  education  of  the  workpeople  may  seem  to 
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be  a  matter  of  little  moment.  What  such  manufacturers 
require  are  the  services  of  a  few  skilled  engineers,  artistic 
designers,  or  scientific  chemists.  From  the  manufacturer's 
point  of  view,  therefore,  technical  instruction  is  not  so 
much  needed  for  the  hands  he  employs  in  his  work  as  for 
the  heads  that  direct  it.  But  in  trades  in  which  machi 
nery  plays  a  subsidiary  part,  technical  teaching  supplies 
the  place  of  that  instruction  which,  in  former  times,  the 
master  gave  to  his  apprentice,  and  the  workman  looks 
to  it  to  supply  him  with  the  knowledge  of  the  principles 
and  practice  of  his  trade,  on  the  acquisition  of  which  his 
individual  success  greatly  depends.  In  the  former  class 
of  industries,  technical  education  is  needed  mainly  for 
the  training  of  managers  ;  in  the  latter,  for  the  training 
of  workmen.  Hence  has  arisen  a  double  cry, — for  the 
teaching  of  art  and  of  the  higher  branches  of  science, 
with  a  view  to  their  application  to  manufacturing  industry, 
and  for  the  teaching  of  trades,  and  of  the  scientific  facts 
which  help  to  explain  the  processes  and  methods  con 
nected  with  the  practice  of  these  trades.  This  double  cry 
has  led  to  the  establishment  of  technical  universities  and 
of  trade  schools. 

Owing  to  the  conditions  under  which  manufacturing 
industry  is  now  carried  on,  it  is  difficult  to  select  com 
petent  foremen  from  the  rank  and  file  of  the  workmen. 
The  ordinary  hands  gain  a  very  limited  and  circumscribed 
acquaintance  with  the  details  of  the  manufacture  in  which 
they  are  engaged,  and  have  little  opportunity  of  acquiring 
that  general  knowledge  of  various  departments  of  work, 
and  of  the  structure  of  the  machinery  in  use,  which  is 
essential  to  the  foreman  or  overseer.  It  is  in  evening 
technical  classes  that  this  supplementary  instruction, 
which  it  is  the  workman's  interest  to  acquire  and  the 
master's  to  encourage,  can  be  obtained.  The  history  of 
invention  shows  how  frequently  important  improvements 
in  machinery  are  made  by  the  workman  or  minder  in 
charge  of  it,  and  adds  weight  to  the  arguments  already 
adduced  for  giving  technical  instruction  to  persons  of  all 
grades  employed  in  manufacturing  industry.  To  these 
advantages  of  technical  education,  as  affecting  the  work 
men  themselves  as  well  as  the  progress  of  the  industry  in 
which  they  are  engaged,  must  be  added  the  general  im 
provement  in  the  character  of  the  work  produced,  resulting 
from  the  superior  and  better-trained  intelligence  of  those 
who  have  had  the  benefit  of  such  instruction. 

In  order  that  the  different  classes  of  persons  who  are  to 
be  engaged  in  productive  industry  may  receive  a  fitting 
preparatory  training,  the  programme  of  elementary  and 
secondary  as  well  as  of  the  higher  education  must  be 
organized  with  reference  to  their  special  requirements.  If 
the  demand  for  technical  instruction  is  to  be  fully  satisfied, 
a  great  part  of  our  existing  system  of  education  must  be 
reconstructed,  and  the  training  provided  in  our  several 
schools  must  be  made  a  more  fitting  preparation  for  indus 
trial  work  than  it  is  at  present. 

Schools  in  which  the  course  of  instruction  is  not  special 
ized  with  a  view  to  any  particular  industry,  but  is  so 
arranged  as  to  form  a  general  preparation  for  manufac 
turing  or  other  trade  pursuits,  are  often  spoken  of  as 
professional,  technical,  or  trade  schools  ;  but  such  schools 
must  be  distinguished  from  apprenticeship  schools,  the 
object  of  which  is  to  teach  trades.  Of  the  former  class 
of  schools  there  are  excellent  examples  in  the  different 
countries  of  Europe  as  well  as  in  the  United  States,  and 
some  few  have  recently  been  established  in  the  United 
Kingdom.  Of  the  latter  class  the  best  examples  are 
found  in  France  and  Austria.  The  study  of  these  schools, 
and  of  the  means  of  providing  fitting  education  for  the 
different  classes  of  producers,  may  be  simplified  by  a  state 
ment  of  the  following  propositions  : — 


1.  The  ordinary  education  of  all  persons  who  are  likely 
to  be  engaged  in  productive  industry  should  be  determined 
by  the  general  requirements  of  their  future  work.     This 
proposition  affects  the  curriculum  of  all  schools  in  which 
different  classes  of   producers  are  to  be   trained,  i.e.,  of 
primary,  secondary,  and  higher  schools,  and  involves  the 
consideration   of   the  extent   to  which,  in   such   schools, 
modern  languages,  science,  drawing,  and  manual  instruc 
tion  should  take  the  place  of  literary  and  classical  studies. 

2.  Special  schools  or  classes  should  be  established  (a) 
for  instruction  in  art,  and  in  those  sciences  which  serve 
to  explain  the  processes  of  productive  industry,  including 
agriculture,  manufactures,  and  engineering;  (6)  for  instruc' 
tion  in  the  application  of  art  and  science  to  these  depart 
ments  of  industry;  and  (c)  for   the  teaching  of,  and  in 
certain  cases  for  practice  in,  various  handicrafts  or  trades. 

3.  The  special  schools  should  be  adapted  to  the  require 
ments   of   the   different   grades   of  workers,  and   to   tho 
different  kinds  of  work  in  which  they  are  or  are  likely  to 
be  engaged. 

A  survey  of  the  technical  schools  in  different  countries 
shows  how  these  different  requirements  are  met.  Owing 
to  the  complexity  of  the  problem,  a  complete  or  an  ideal 
system  of  technical  education  is  nowhere  to  be  found. 
Schools  have  been  established  to  meet  local  and  present 
wants,  and  the  greatest  variety  exists  in  the  attempts  that 
have  been  made  to  establish  schools  in  accordance  with  the 
foregoing  propositions. 

1.  Workmen. — Many  attempts  have  been  made  to  provide  a 
substitute  for  apprenticeship,  but  hitherto  with  no  great  success. 
Two  classes  of  workpeople  have  to  be  considered — (1)  those  engaged 
in  manufacturing  industries,  and  (2)  those  engaged  in  handicraft 
industries.  The  education  of  all  classes  of  workpeople  begins  in 
the  public  elementary  schools  ;  and,  in  view  of  the  future  occupa 
tion  of  the  children,  it  may  be  taken  for  granted  that  primary 
instruction  should  be  practical,  and  should  include  drawing  and 
elementary  science,  with  some  amount  of  manual  training  for  boys, 
and  with  needlework,  cookery,  and  domestic  economy  for  girls. 
In  nearly  every  country  of  Europe,  and  in  the  United  States, 
primary  instruction  includes  drawing,  in  addition  to  reading, 
writing,  and  reckoning.  In  England  this  is  not  yet  the  case, 
drawing  being  taught  in  very  few  schools  outside  of  the  jurisdiction 
of  the  London  school  board.  In  France,  Belgium,  Holland,  and 
Sweden  handicraft  instruction  is  generally  included  in  the  cur 
riculum  of  elementary  schools.  Rudimentary  science  is  also  taught 
in  nearly  all  the  primary  schools  of  Europe.  Modelling  is  taught 
both  to  boys  and  girls  in  many  Continental  schools  ;  and  in 
Sweden  "slojd,"  or  elementary  woodwork,  in  which  simple  and 
useful  articles  are  constructed  with  the  fewest  possible  tools,  is 
taught  with  considerable  success  to  children  of  both  sexes. 

In  Germany  and  Switzerland  there  exists  an  excellent  system 
of  evening  continuation  schools,  known  as  Forfbildungs-  or  Erganz- 
ungs-Schulen,  in  which  the  instruction  of  the  children  who  leave 
school  before  fourteen,  and  of  those  who  leave  at  that  age,  is  con 
tinued.  In  most  of  these  schools  drawing  is  taught  with  special 
reference  to  local  industries.  In  England  an  attempt  is  being 
made  to  attract  children  to  evening  schools  by  means  of  recreative 
classes.  These  classes  are  intended  to  continue  the  child's  general 
education,  and  to  supplement  it  by  some  amount  of  practical 
teaching  between  the  time  that  he  leaves  the  elementary  school 
and  is  prepared  to  take  advantage  of  evening  technical  instruction. 
The  training  of  most  workpeople,  and  of  nearly  all  those  who  are 
engaged  in  manufacturing  industry,  consists  of — (1)  primary  teach 
ing  in  elementary  schools  ;  (2)  practice  in  the  factory  or  shop  ;  (3) 
evening  technical  instruction. 

In  all  the  principal  towns  throughout  Europe  evening  classes 
have  been  established  for  teaching  drawing,  painting,  and  design 
ing,  and  the  elements  of  science  in  their  application  to  special 
industries.  On  the  Continent  these  classes  are  mainly  supported 
by  the  municipalities,  by  the  chambers  of  commerce,  by  industrial 
or  trade  societies,  by  county  boards,  and  in  some  cases  by  the  fees 
of  the  pupils.  They  receive  little  or  no  support  from  the  state. 
They  are  well  attended  by  workpeople  of  all  grades,  who  are  en 
couraged  by  their  employers  to  profit  by  these  opportunities  of 
instruction.  In  England  evening  technical  instruction  is  more 
systematically  organized  than  in  any  other  country.  It  is  under 
the  direction  of  the  committee  of  the  council  of  education  known 
as  the  Science  and  Art  Department,  and  of  the  City  and  Guilds  of 
London  Institute  for  the  advancement  of  technical  education,  an 
institute  founded  and  supported  by  the  corporation  and  by  a  large 
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number  of  the  livery  companies  of  London.  The  department 
encourages  instruction  in  pure  science  and  in  art ;  the  institute 
in  the  application  of  science,  and  to  some  extent  of  art  also,  to 
different  trades. 

Both  the  department  and  the  institute  make  grants  on  behalf  oi 
properly  registered  teachers  on  the  results  of  the  examination  of 
their  pupils.  The  directory  of  the  department  contains  a  detailed 
syllabus  of  the  twenty-five  different  subjects  on  the  teaching  of 
which  grants  are  paid,  and  in  the  programme  of  the  institute  are 
found  syllabuses  of  instruction  in  the  technology  of  fifty  different 
trade  subjects.  In  the  evening  classes  organized  by  the  depart 
ment  as  well  as  in  those  in  connexion  with  the  institute,  the 
workman  or  foreman  engaged  in  any  manufacturing  industry  has 
the  opportunity,  by  payment  of  a  very  small  fee,  of  studying 
art  in  all  its  branches,  science  theoretically  and  practically,  and 
the  technology  of  any  particular  industry.  Provided  his  early 
education  enables  him  to  take  advantage  of  this  instruction,  no 
better  system  has  been  suggested  of  enabling  workmen,  whilst 
earning  wages  at  an  early  age,  to  acquire  manual  skill  by  continuous 
practice,  and  at  the  same  time  to  gain  a  knowledge  of  the  principles 
of  science  connected  with  their  work  and  explanatory  of  the  pro 
cesses  of  the  manufacture  in  which  they  are  engaged. 

For  those  engaged  in  handicraft  trades  this  evening  instruction 
is  equally  valuable,  and  in  many  parts  of  Europe  there  exist 
evening  trade  schools  in  which  the  workman  is  able  to  supplement 
the  "  sectional  "  practice  he  acquires  in  the  shop  by  more  general 
practice  in  other  branches  of  his  trade.  In  Vienna,  for  example, 
and  in  other  parts  of  Austria,  there  are  found  practical  evening 
classes  for  carpenters,  turners,  joiners,  metal-workers,  and  others  ; 
and  similar  classes,  some  of  which  are  subsidized  by  the  City 
and  Guilds  Institute,  have  recently  been  established  in  England. 
Throughout  Europe  schools  for  weaving,  with  practical  work  at 
the  loom  and  pattern  designing,  have  existed  for  many  years. 

To  provide  a  training  more  like  the  old  system  of  apprenticeship, 
schools  have  been  established  in  many  parts  of  Europe  which  are 
known  as  professional,  trade,  or  apprenticeship  schools  (Scales  pro- 
fessionelles,  Scales  des  ci2)prentis,   Fachschulcn).     The  object  is  to 
train  workmen  ;  and  the  pupils,  after  completing  their  course  of 
instruction  in  such  a  school,  are  supposed  to  have  learnt  a  trade. 
The  school  is  the  substitute  for  the  shop.     In  such  a  school  the 
pupils  have  the  advantage  of  being  taught  their  trade  systemati 
cally  and  leisurely,  and  production  is  made  subsidiary  to  instruc 
tion.     Under  such  an  artificial  system  of  production,  tho  pupil  is 
less  likely  to  acquire  excellence  of  workmanship  and  smartness  of 
habit  than  in  the  mercantile  shop,  under  the  strain  of  severe  com 
petition.      Moreover,  tho  cost  of  maintenance  of  these  schools 
renders  it  impossible  to  look  to  them  as  a  general  substitute  for 
apprenticeship.     By  sending  into  the  labour  market,  however,  a 
few  highly-trained  workmen,  who  are  absorbed  in  various  works 
and  exert  a  beneficial  influence  on  other  workmen,  these  schools 
serve  a  useful  purpose.     Schools  of  this  kind  have  been  tried  with 
more  or  less  success  in  different  countries.     In  Paris  there  is  the 
well-known  $cole  Diderot  for  the  training  of  mechanics,   fitters, 
smiths,  &c. ;   and  similar  schools  have  been  established  in  other 
parts  of  France.      A  furniture-trade  school  of  the  same  category 
has  recently  been  opened  in  Paris,  and  for  many  years  a  society  of 
Christian  Brethren  have  directed  a  large  school  in  which  several 
different  trades  have  been  taught.     In  this  establishment,  situated 
in  the  Rue  Vaugirard,  all  the  secular  and  general  instruction  is 
given  gratuitously   by   the  brothers,  and  in   the  several  shops 
attached   to  the  school  skilled  workmen  are  employed,  who  in 
struct  the   pupil  apprentices,   and   utilize    their   labour.      This 
system  combines  many  of  the  advantages  of  shop  work  and  school 
work,  but  it  depends  financially  for  its  success  upon  the  religious 
spirit  which  actuates  its  promoters  and  supporters.     The  Artane 
school,  near  Dublin,  is  conducted  on  somewhat  similar  principles, 
but  is  intended  for  a  lower  class  of  children.     In  Austria,  particu 
larly  in  the  rural  districts,  there  are  numerous  schools  for  the 
training  of  carpenters,  joiners,  turners,  cabinetmakers,  workers  in 
stone  and  marble,  in  silver  and  other  metals,  &c.      Schools  of  the 
same  class  are  found  in  Germany,  Italy,  and  elsewhere.     It  is  only 
in  certain  cases,  however,  that  apprenticeship  schools  can  be  said 
to  satisfactorily  answer  the  purpose  for  which  they  have  been 
established.     Where  a  new  industry,  especially  in  rural  districts, 
has  to  be  created  ;  where  decaying  industries  need  to  be  revived  ; 
where  machinery  is  superseding  handwork,  and,  owing  to  the 
demands  for  ordinary  hands,  there  is  a  dearth  of  skilled  workmen ; 
where  through  the  effects  of  competition  and  other  causes  the  trade 
is  carried  on  under  conditions  in  which  competent  workmen  cannot 
be  properly  trained  in  the  ordinary  shop,— in  these  cases,  and  in 
various  art  industries,  an  apprenticeship  school  may  prove  to  be 
the  best  means  of  training  workmen,  and  of  advancing  particular 
trades.    Generally,  an  apprenticeship  school  should  be  looked  upon 
as  a  temporary  expedient,  as  a  form  of  relief  applied  at  the  birth 
or  during  any  temporary  depression  of  a  particular  industry.     The 
proper  training  school  for  workmen  is  the  factory  or  shop. 

2.  Foremen.  —The  foreman  must  be  familiar  with  the  various 


branches  of  work  he  is  to  overlook,  and  the  training  which  the 
workman  receives  in  the  factory  or  shop  affords  him  but  scanty 
opportunities  of  obtaining  this  general  knowledge.  The  foreman 
needs  also  a  generally  superior  education.  How  then  are  foremen 
to  be  trained  ?  The  problem  is  somewhat  easier  than  that  of  train 
ing  workmen,  because  the  number  required  is  fewer.  The  variety 
of  schools  in  Europe  devoted  to  this  purpose  is  very  great.  There 
are  three  distinct  ways  in  which  foremen  are  being  trained. 

(a)  The  evening  technical  classes  in  Britain  and  on  the  Continent 
offer  to  ambitious  workmen  an  opportunity  of  acquiring  a  know 
ledge  of  other  departments  of  the  trade  than  those  in  which  they 
are  engaged,  as  well  as  of  the  scientific  principles  underlying  their 
work.     These  classes  serve  the  double  purpose  of  improving  the 
workpeople  and  of  affording  a  means  of  discovering  those  who  are 
best  fitted  to  occupy  higher  posts. 

(b)  Special  schools  have  been  established  for  the  training  of  fore 
men.     There  are  many  trade  schools  of  this  kind  in  which  selected 
boys  are  received  after  leaving  the  elementary  school.     The  best 
known  are  those  at  Chalons,  Aix,  Nevers,  Angers,  and  Lille  in 
France.     These  schools  are  intended  for  the  training  of  foremen  in 
engineering  trades.     They  are  state  institutions,  in  which  practical 
mechanical  work  in   the  shops  is  supplemented   by  theoretical 
instruction.     The  first  of  these  schools  was  founded  in  1803.     The 
course  lasts  three  years,  and  the  number  of  students  in  each  school 
must  not  exceed  three  hundred.     The  students  spend  from  six  to 
seven  hours  a  day  in  the  workshop,  and  are   trained  as   fitters, 
founders,    smiths,  and  pattern-makers.     As  in  all  such   schools, 
saleable  goods  are  produced,  but,  as  production  is  subordinated  to 
instruction,  the  school  does  not  bind  itself  to  deliver  work  at  a 
given  date,  and  therefore  does  not  compete  with  any  manufacturing 
establishment.     The  students  on  leaving  these  schools  are  com 
petent  at  once  to  undertake  the  duties  of  foremen,  managers,  or 
draughtsmen.     At  Komotau,  Steyr,  Klageiifurt,  Ferlach,  and  many 
other  places  schools  have  been  established  on  somewhat  similar 
principles.     In  Germany  there  are  special  schools  for  the  training 
of  foremen  in  the  building  trade,  which  are  chiejly  frequented  in 
the  winter,  and  numerous  schools  are  found  in'all  parts  of  the 
Continent  for  the  training  of  weavers.     At  Winterthur  in  Switzer 
land  a  school  has  been  established  the  main  purpose  of  which  is 
the  training  of  foremen.     In  Italy  there  are  numerous  technical 
institutes,  the  object  of  which  is  to  train  young  men  for  inter 
mediate   posts  in  industrial  works.      In  the  United  States  the 
manual  training  schools,  the  number  of  which  is  rapidly  increasing, 
have  somewhat  similar  objects.     In  London,  the  Finsbury  technical 
college  of  the  City  and  Guilds  of  London  Institute  has  a  day  de 
partment,  the  main  purpose  of  which  is  the  training  of  youths  as 
foremen,  works  managers,  &c. ;  but  in  this  school,  as  well  as  in 
those  last  mentioned,   the  character  of  the  instruction  deviates 
considerably  from  that  given  in  French  schools,  and  aims  rather  at 
preparing  youths  to  learn,  than  at  teaching  them,  their  trade. 

(c)  A  third  method  adopted  for  the  training  of  foremen  is  by  en 
couraging  selected  children  of  the  ordinary  elementary  schools  to 
continue  their  education  in  schools  of  a  higher  grade  of  a  technical 
character.     It  is  thought  that,  by  developing  to  a  higher  degree 
the  intelligence  and  skill  of  those  children  who  show  aptitude  for 
scientific  and  practical  work,  they  will  be  able,  when  they  enter 
the  shop,  to  learn  their  trade  more  quickly  and  more  thoroughly, 
and  to  acquire  that  general  knowledge  of  their  work,  and  to  exhibit 
those  special  aptitudes,  which  may  qualify  them  for  the  position 
of  foreman  or  manager.      The  education  given  in  these  schools, 
although  having  direct  reference  to  the  future  career  of  the  pupil, 
is  disciplinary  in  character,  and  consists  of  the  subjects  of  primary 
instruction    further    pursued, — of   drawing,    modelling,    science, 
mathematics,  and  manual  exercises.     The  curriculum  is  varied  to 
some  extent  according  to  local  requirements,  the  technology  of  tho 
staple  industries  forming  in  many  cases  part  of  the  instruction. 
Such  schools,  under  varied  forms,  have  been  established  in  most 
Continental  countries,  some  of  the  best  examples  of  them  being 
found  in   Paris,  Lyons,  Rheims,    Rouen,  and  in  other  towns  of 
France.     The  want  of  similar  schools  in,  Britain  has  been  frequently 
pointed  out.      One  of  the  oldest  of  these   schools  is  the   Ecole 
Martiniere  at  Lyons.     The  school  was  founded  in  1820  by  a  bequest 
from  Major-General  Martin,  who  had  fought  against  the  English 
under  Tippoo  Sahib.     In  this  school,  in  which  the  education  is 
gratuitous,  as  in  nearly  all  the  higher  elementary  schools  of  France, 
instruction  is  given  in  drawing,  modelling,  chemistry,  mechanics, 
and  physics,  in  the  working  of  wood  and  iron,  and  in  German  and 
English  in  addition  to  the  subjects  of  an  ordinary  school  education. 
Surveying  is  also  taught  to  some  of  the  pupils,  and  the  instruction 
generally  is  of  a  very  practical  character.     The  students  visit  fac 
tories  under  the  guidance  of  tho  masters,  and  011  their  return  they 
write  out  full  descriptions  of  their  visits.     The  school  hours  are  from 
seven  till  eleven  in  the  morning  and  from  one  till  seven  in  the 
afternoon.     The  boys  from  this  school  rapidly  obtain  places  in  the 
commercial  and  industrial  houses  of  Lyons,  and  many  of  them, 
after  a  time,  succeed  in  obtaining  high  positions.     A  very  similar 
school,  on  more  modern  lines,  has  been  established  at  Rheims,  and 


T  E  E  — T  E  G 


109 


is  accommodated  in  a  building  especially  adapted  to  the  purpose. 
In  this  school  instruction  is  directed  towards  the  staple  industries 
of  the  district,  namely,  weaving,  dyeing,  and  engineering.  There 
are  many  other  similar  schools  in  France,  the  object  of  which  is  to 
give  the  children  of  artisans  and  small  shopkeepers  a  higher  practi 
cal  education  in  order  to  fit  them  to  occupy  the  posts  of  foremen, 
overseers,  and  superior  clerks  in  manufacturing  and  commercial 
firms.  A  large  number  of  poor  children  showing  talent  are 
selected  from  the  primary  schools  and  receive  scholarships  ;  and 
the  objection  sometimes  urged  against  the  establishment  of  higher 
elementary  schools, — that  the  better  classes  only  are  able  to 
benefit  by  them — is  thus  obviated.  In  Germany  the  real-schools 
in  which  Latin  is  not  taught,  known  as  Ohnelatein  Rcalscliulcn, 
have  very  nearly  the  same  objects  as  the  higher  elementary  schools 
of  France.  The  instruction  in  these  German  schools  is  not  yet  so 
practical  as  in  the  schools  of  France.  Drawing  is  always  well 
taught,  and  the  schools  generally  contain  good  chemical  labora 
tories,  as  well  as  collections  of  physical  apparatus  and  museums. 
From  the  children  of  these  schools  the  ranks  of  foremen  are  largely 
recruited.  They  receive  no  special  trade  instruction,  but  the 
general  training  is  so  arranged  as  to  qualify  them  for  higher  posts 
in  industrial  works.  The  cost  of  this  higher  education  seldom 
exceeds  £3  per  annum.  In  Bavaria  it  is  two  shillings  a  month. 
In  most  of  these  schools,  as  well  as  in  the  chief  intermediate  com 
mercial  schools,  the  exit  certificate  exempts  a  lad  from  two  of  the 
three  years'  compulsory  military  service,  and  this  regulation,  to 
which  nothing  corresponds  in  England,  is  an  incentive  to  parents 
to  allow  their  children  to  receive  higher  instruction,  which  operates 
very  forcibly  in  largely  increasing  the  number  of  well-educated 
youths  in  Germany.  In  these  opportunities  for  higher  education 
England  is  still  very  deficient,  and  the  complaint  is  generally  heard 
of  the  difficulties  of  obtaining  competent  foremen. 

3.  Masters.  — The  best  special  schools  for  the  training  of  future 
masters,  managers,  engineers,  manufacturers,  and  industrial  chem 
ists  are  in  Germany,  and  are  known  as  technical  high  schools  or 
polytechnic  schools.  Schools  of  a  similar  character  are  found  in 
other  countries,  and  in  England  the  facilities  for  higher  technical 
education  have  within  the  last  few  years  greatly  improved. 

In  German}-  the  polytechnic  or  tcchnische  Hochschule  is  an 
institution  of  university  type  in  which  the  education  has  special 
reference  to  industrial  purposes.  In  many  respects  the  teaching 
coincides  with  that  given  in  the  universities.  The  chief  distinction 
consists  in  the  arrangement  of  courses  of  instruction  in  the  several 
departments,  in  the  admission  of  students  having  a  non-classical 
preliminary  training,  and  in  the  absence  of  certain  faculties  found 
in  the  university  and  the  addition  of  others.  It  is  not  correct 
to  say  that  the  polytechnic  is  a  professional  school  as  distin 
guished  from  the  university  ;  for  the  faculties  of  law,  medicine, 
and  theology  give  to  the  university  as  distinctly  a  professional 
character  as  the  faculty  of  engineering  gives  to  the  polytechnic. 
Nor  can  it  be  said  that  the  scientific  studies  at  the  universities  are 
less  practical  than  at  the  polytechnic.  For,  whilst  workshops  for 
instruction  in  the  use  of  tools  are  found  in  very  few  of  the 
polytechnic  schools,  the  laboratories,  for  the  practical  study  of 
chemistry  and  physics,  are  perhaps  better  fitted  and  under  more 
eminent  professors  at  some  of  the  German  universities  than  at  the 
polytechnic  schools.  At  the  same  time,  engineers  of  every  descrip 
tion,  architects,  and  builders,  besides  a  great  number  of  manufac 
turing  chemists,  find  in  the  polytechnic  the  scientific  and  technical 
training  which  the  lawyer  or  physician,  and  in  many  cases  the 
industrial  chemist,  seeks  in  the  university. 

In  some  of  the  large  cities — in  Berlin,  Vienna,  and  Munich,  for 
instance — the  university  and  polytechnic  coexist ;  and  in  certain 
cases,  in  which  a  very  special  training  is  required  to  fit  a  youth 
for  his  career,  the  German  student,  after  spending  three  or  four 
years  at  a  polj-technic  school,  passes  on  to  another  institution, 
such  as  a  dyeing  school,  in  which  his  studies  are  further  special 
ized  with  a  view  to  his  future  work. 

Taking  the  technical  high  school  of  Munich  as  a  type  of  other 
similar  institutions,  we  find  the  cost  of  the  building  and  of  the 
various  collections  it  contains  to  have  amounted  to  nearly  £200,000, 
and  the  annual  cost  of  maintenance  to  be  about  £20,000.  The 
institution  consists  of  six  schools: — (1)  the  general;  (2)  the  civil 
engineering;  (3)  the  building ;  (4)  the  mechanical  engineering;  (5) 
the  industrial  chemical ;  and  (6)  the  agricultural.  A  department 
for  electrical  technology  is  now  being  built.  In  other  institutions 
there  are  architectural,  pharmaceutical,  and  mining  schools.  The 
programme  of  the  Munich  school  gives  a  list  of  about  180  different 
courses  of  instruction  distributed  over  the  several  departments.  A 
separate  professor  is  engaged  to  lecture  on  that  particular  subject 
with  which  he  is  specially  conversant,  and  the  number  of  such  pro 
fessors  attached  to  a  polytechnic  school  is  very  large.  In  the 
engineering  department  there  are  six  or  seven  distinct  courses  of 
lectures  under  the  direction  of  thirteen  professors.  The  largest  and 
most  recently  constructed  of  all  these  institutions  is  the  polytechnic 
school  of  Berlin,  which  was  completed  in  1884  at  a  cost  of  about 
£450,000.  .  In  France  the  institutions  in  which  the  highest  techni 


cal  instruction  is  given  are  concentrated  in  the  capital.  There  are 
a  large  number  of  provincial  colleges  where  the  education  is  some 
what  more  practical,  but  where  the  mathematical  and  scientific 
teaching  is  not  carried  to  so  high  a  point  (the  Ecole  Ceutrale  at 
Lyons,  the  Ecole  des  Mineurs  at  St  Etienne,  and  the  Institut  du 
Nord-  at  Lille,  &c. ).  The  Ecole  Centrale  of  Paris,  in  which  the 
majority  of  French  engineers  who  are  not  employed  in  the  Govern 
ment  service  are  trained,  is  a  rare  instance  of  an  institution  for 
higher  technical  instruction  which  is  self-supporting  and  inde 
pendent  of  Government  aid. 

In  Switzerland  the  federal  polytechnic  of  Zurich  is  similar  to 
the  polytechnic  schools  of  Germany  and  Austria.  Italy  has  three 
superior  technical  institutes, — one  at  Milan,  one  at  Turin,  and  one 
at  Naples,  in  which  technical  education  is  given  on  the  same  lines 
as  in  German  polytechnic  schools.  Holland  has  an  excellent 
institution  at  Delft,  which  was  opened  in  1864  ;  and  in  Russia  the 
imperial  technical  school  at  Moscow  is  a  high-class  engineering 
school,  in  which  the  theoretical  studies  are  supplemented,  to  a 
greater  extent  than  in  the  German  schools,  by  workshop  practice. 

In  some  of  the  German  schools  the  fees  charged  vary  according 
to  the  number  of  lectures  and  to  the  number  of  hours  of  practical 
work  which  the  student  takes  per  week.  Thus  at  Munich  the 
entrance  fee  for  each  student  is  10s.,  and  the  lecture  fee  is  2s.  6d. 
for  each  hour's  lecture  per  week,  including  the  use  of  materials.  At 
Zurich  the  cost  of  a  student  in  a  chemical  department,  including 
laboratory  practice,  does  not  exceed  £12  per  annum,  and  in  other 
departments  it  does  not  exceed  £4  per  annum.  At  Delft  the 
student  pays  about  £16  per  annum  for  a  complete  course. 

In  England  there  is  a  growing  tendency  to  associate  technical 
with  university  education.  This  is  mainly  owing  to  the  fact  that 
the  colleges  which  have  recently  been  established  to  give  univer 
sity  education  are  poorly  endowed,  and  have  found  it  necessary  to 
attract  students  by  meeting  the  increasing  demand  for  technical 
instruction.  Most  of  the  provincial  colleges  may  indeed  be  regarded 
as  technical  schools  with  a  literary  side.  In  order  that  they  may 
provide  university  education  in  addition  to  sound  technical  in 
struction,  it  is  necessary  that  they  should  be  placed  on  a  sound 
and  satisfactory  footing  by  means  of  state  endowment.  Of  the 
more  recently  erected  English  colleges,  the  Owens  College  at  Man 
chester  is  the  most  important,  combining  the  faculties  of  a  German 
university  with  those  of  a  polytechnic  school.  The  Yorkshire 
College,  Leeds,  possesses  a  special  school  for  the  teaching  of  weav 
ing  and  dyeing.  Other  somewhat  similar  institutions  are  found 
in  Birmingham,  Newcastle,  Sheffield,  Nottingham,  Dundee,  Cardiff, 
and  elsewhere.  The  university  of  Edinburgh  has  a  good  school  of 
chemistry,  physics,  and  engineering,  and  the  university  of  Glasgow 
has  been  long  distinguished  for  the  excellence  of  its  physical 
laboratories.  In  University  College  and  King's  College,  London, 
the  metropolis  possesses  two  institutions  each  of  which  may  be 
likened  to  a  university  and  a  polytechnic  combined.  In  the  uni 
versity  of  Cambridge  there  are  mechanical  workshops  in  connexion 
with  the  chair  of  engineering.  The  Royal  School  of  Mines  and  the 
normal  schools  of  science  and  art  in  South  Kensington  are  the  only 
technical  institutions  in  England  supported  by  state  aid.  The 
central  institution  in  London  has  more  in  common  with  the  German 
polytechnic  school  than  any  other  institution  in  Britain.  This 
school  is  designed  for  the  technical  teaching  of  engineers,  architects, 
master  builders,  and  industrial  chemists.  It  was  built  at  a  cost  of 
£100,000,  and  is  maintained  by  an  annual  grant  from  the  City 
and  Guilds  of  London  Institute  of  £10,000,  in  additiou  to  the 
students'  fees. 

Such  is  a  brief  outline  of  the  means  provided  for  the  technical 
education  of  masters  in  different  parts  of  Europe.  It  will  be  seen 
from  the  foregoing  statement  that  efforts  are  now  being  made  to 
bring  Britain  more  nearly  on  a  level  with  other  countries  in  the 
provision  of  those  kinds  of  instruction  which  are  best  adapted  to 
the  different  classes  of  producers.  But  as  yet  only  a  beginning  has 
been  made,  and  in  England  technical  students  can  be  counted  by 
hundreds,  whilst  those  of  Germany  are  numbered  by  thousands. 

For  further  information  the  reader  is  referred  to  the  Report  of 
the  royal  commissioners  on  technical  instruction,  published  in 
1884.  (P.  M».) 

TEETH.  See  MAMMALIA,  vol.  xv.  p.  349 ;  DIGESTIVE 
ORGANS,  vol.  vii.  p.  232;  IVORY;  and  DENTISTRY. 

TEGEA,  one  of  the  chief  cities  of  Arcadia,  of  which  its 
territory  occupied  the  south-eastern  corner,  being  bounded 
on  the  S.  by  Laconia,  on  the  E.  by  Cynuria  and  Argolis, 
on  the  N.  by  the  territory  of  Mantinea,  and  on  the  W.  by 
Mrenalia.  Its  legendary  founder  \vas  Tegeates,  son  of 
Lycaon.  Like  many  other  cities  of  ancient  Greece,  Tegea 
•was  formed  by  the  union  of  a  population  -which  had 
previously  lived  dispersed  in  villages.  The  people  were 
divided  into  four  tribes, — -the  Clareotis,  Hippothoetis, 
Apolloniatis,  and  Athaneatis.  Tegea  offered  a  stubborn 
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resistance  to  the  encroachments  of  Lacedaemon,  and  on 
more  than  one  occasion  defeated  its  ambitious  neighbour. 
About  560  B.C.,  however,  the  Lacedaemonians  found  the 
bones  of  Orestes  in  Tegea  and  conveyed  them  to  Sparta  ; 
and  henceforward  Spartan  valour,  backed  by  this  powerful 
fetich,  proved  too  much  for  the  merely  carnal  weapons  of 
Tegea.  At  Plataea  (479  B.C.)  3000  Tegeans  fought  the 
good  fight  of  freedom,  and  were  the  first  to  enter  the 
breach  which  the  Athenians  had  made  in  the  Persian 
redoubt.  Between  the  Persian  and  Peloponnesian  Wars 
hostilities  again  broke  out  between  Tegea  and  Sparta,  in 
the  course  of  which  Tegea  was  twice  defeated.  However, 
ia  the  Peloponnesian  War  (431-404),  and  afterwards  in 
the  Corinthian  War  (395-387),  Tegea  sided  with  Sparta. 
But  after  the  battle  of  Leuctra  (371),  when  the  star  of 
Sparta  began  to  decline,  Tegea  concluded  an  alliance  with 
the  victorious  Thebans,  and  fought  on  their  side  against 
Sparta  at  the  great  battle  of  Mantinea  (362).  In  the 
Macedonian  period  Tegea  joined  the  ^Etolian  League,  but 
Cleomenes,  king  of  Sparta,  having  won  it  over  to  his  side, 
the  city  was  besieged  and  taken  by  Antigonus  Doson,  king 
of  Macedonia,  the  ally  of  the  Achaean  League  (222).  In 
218  the  city  was  retaken,  except  the  acropolis,  by  the 
Lacedaemonians  under  Lycurgus.  After  the  defeat  of 
Machanidas,  tyrant  of  Sparta,  by  Philopcemen  in  207,  Tegea 
passed  into  the  hands  of  the  Achaean  League.  In  the  time 
of  Strabo  it  was  the  only  town  of  any  importance  in  Arcadia. 
In  the  2d  century  it  was  visited  by  Pausanias,  who  has  left 
a  fairly  full  description  of  it  (viii.  45-53). 

Of  its  buildings  much  the  most  famous  was  the  great  temple  of 
Athene  Alea,  which  had  often  afforded  sanctuary  to  fugitives  from 
Sparta.  The  old  temple  was  burned  down  in  394  B.C.,  and 
Pausanius  speaks  of  the  newer  temple  as  by  far  the  finest  and 
largest  in  the  Peloponnesus  (that  of  Zeus  at  Olympia,  however, 
occupied  nearly  double  the  area).  The  architect  was  Scopas ;  and, 
as  the  recent  German  excavations  have  proved,  the  temple  was  a 
Doric  peripteros,  with  six  columns  at  each  end  and  fourteen  at 
each  side.  Of  the  columns  which  Pausanias  mentions  in  addition 
to  the  Doric,  the  Corinthian  may  have  stood  in  the  pronaos  and 
posticum,  the  Ionic  in  "the  interior  of  the  temple"  (for  eVr<Js  we 
should  probably  read  4vr6s  in  Pausanius,  viii.  45,  5).  The  ancient 
image  of  Athene  Alea  was  carried  off  by  Augustus,  and  placed  at 
the  entrance  to  his  new  forum  at  Rome.  The  statues  of  JJscu- 
lapius  and  Health,  which  in  Pausanias's  time  stood  on  the  two 
sides  of  the  image  of  the  goddess  at  Tegea,  were  by  Scopas.  On 
the  front  pediment  of  the  temple  was  sculptured  the  hunt  of  the 
Calydonian  boar,  on  the  back  pediment  the  combat  between 
Telephus  and  Achilles.  Some  fragments  of  these  pedimental 
sculptures  (comprising  the  head  of  the  boar  and  two  human  heads, 
one  helmeted)  have  been  discovered  ;  and,  as  they  are  the  only 
existing  sculptures  which  can  be  referred  with  some  certainty  to 
the  hand  of  Scopas  himself,  they  are  of  the  highest  importance  for 
the  history  of  art.  The  site  of  the  temple,  at  the  modern  village 
of  Piali,  was  partially  excavated  under  the  auspices  of  the  German 
archaeological  institute  in  1879  and  1882.  It  appears  that  the 
foundations  of  the  temple  measured  49 '90  metres  (nearly  164  feet) 
by  21-30  (70  feet).  As  Tegea  stood  on  a  plain  surrounded  by 
mountains  and  liable  to  inundations,  its  site  has  been  covered  by 
an  alluvial  soil  which  has  been  favourable  to  the  preservation  of  the 
ruins,  and  a  thorough  excavation  might  yield  important  results. 

On  the  excavations,  see  MiUheilungen  des  deutschen  archaoJoguchen  Institutes 
in  Athen,  1879,  p.  131  sq.,  168  sq.;  ibid.,  1880,  p.  52  sq.;  ibid.,  1883,  p.  274  so 
On  the  artistic  value  of  the  sculptures,  see  ibid.,  1881,  p.  393  so.;  Jour.  Hell.  Stud. 
1886,  p.  115  sq. 

TEGNER,  ESAIAS  (1782-1846),  the  most  celebrated 
of  Swedish  writers,  was  born  November  13,  1782,  at 
Kyrkerud  in  Wermland.  His  father  was  a  pastor,  and  his 
grandparents  on  both  sides  were  peasants.  His  father, 
whose  name  had  been  Esaias  Luoasson,  took  the  surname 
of  Tegnerus— altered  by  his  fifth  son,  the  poet,  to  Tegner 
—from  the  hamlet  of  Tegnaby  in  Smaiand,  where  he  was 
born.  In  1799  Tegner,  hitherto  educated  in  the  country, 
entered  the  university  of  Lund,  where  he  graduated  in 
philosophy  in  1802,  and  continued  as  tutor  until  1810, 
when  he  was  elected  Greek  lecturer.  In  1812  he  was 
named  professor,  and  continued  to  work  as  a  lecturer  in 
Lund  until  1824,  when  he  was  made  bishop  of  Wexid.  At 


Wexio  he  remained  until  his  death,  twenty-two  years  later. 
Tegner's  early  poems  have  little  merit.  He  was  com 
paratively  slow  in  development.  His  first  great  success 
was  a  dithyrambic  war-song  for  the  army  of  1808,  which 
stirred  every  Swedish  heart.  In  1811  his  patriotic  poem 
Svea  won  the  great  prize  of  the  Swedish  Academy,  and 
made  him  famous.  In  the  same  year  was  founded  in 
Stockholm  the  Gothic  League  (Gotiska  forbundet),  a  sort 
of  club  of  young  and  patriotic  men  of  letters,  of  whom 
Tegner  quickly  became  the  chief.  The  club  published  a 
magazine,  entitled  Iduna,  in  which  it  printed  a  great  deal 
of  excellent  poetry,  and  ventilated  its  views,  particularly 
as  regards  the  study  of  old  Icelandic  literature  and  history. 
Tegner,  Geijer,  Afzelius,  and  Nicander  became  the  most 
famous  members  of  the  Gothic  League.  Of  the  very 
numerous  poems  written  by  Tegne"r  in  the  little  room  at 
Lund  which  is  now  shown  to  visitors  as  the  Tegner 
museum,  the  majority  are  short,  and  even  occasional  lyrics. 
His  celebrated  Song  to  the  Sun  dates  from  1817.  He 
completed  three  poems  of  a  more  ambitious  character,  on 
which  his  fame  chiefly  rests.  Of  these,  two,  the  romance 
of  Axel  and  the  delicately-chiselled  idyl  of  Nattvards- 
barnen  ("The  First  Communion,"  1820),  translated  by 
Longfellow,  take  a  secondary  place  in  comparison  with 
Tegner's  masterpiece,  of  world- wide  fame.  In  1820  he 
published  in  Iduna  certain  fragments  of  an  epic  or  cycle 
of  epical  pieces,  on  which  he  was  then  working,  Fnthiofs- 
saga  or  the  Story  of  Frithiof.  In  1822  he  published 
five  more  cantos,  and  in  1825  the  entire  .poem.  Before 
it  was  completed  it  was  famous  throughout  Europe ;  the 
aged  Goethe  took  up  his  pen  to  commend  to  his  country 
men  this  "  alte,  kraftige,  gigantisch-barbarische  Dichtart," 
and  desired  Amalie  von  Imhoff  to  translate  it  into 
German.  This  romantic  paraphrase  of  an  ancient  saga 
was  composed  in  twenty-four  cantos,  all  differing  in  verse 
form,  modelled  somewhat,  it  is  only  fair  to  say,  on  an 
earlier  Danish  masterpiece,  the  Helge  of  Oehlenschla'gfcr. 
Frithiofssaga  is  the  best  known  of  all  Swedish  produc 
tions  ;  it  is  said  to  have  been  translated  nineteen  times 
into  English,  eighteen  times  into  German,  and  once  at 
least  into  every  European  language.  It  is  far  from  satisfy 
ing  the  demands  of  more  recent  antiquarian  research,  but 
it  still  is  allowed  to  give  the  freshest  existing  impression, 
in  imaginative  form,  of  life  in  early  Scandinavia.  In  later 
years  Tegner  began,  but  left  unfinished,  two  important 
epical  poems,  Gerda  and  Kronbruden.  The  period  of  the 
publication  of  Frithiofssaga  (1825)  was  the  critical  epoch 
of  his  career.  It  made  him  one  of  the  most  famous  poets 
of  Europe ;  it  transferred  him  from  his  study  in  Lund  to 
the  bishop's  palace  in  Wexio ;  it  marked  the  first  break 
down  of  his  health,  which  had  hitherto  been  excellent ; 
and  it  witnessed  a  singular  moral  crisis  in  the  inner 
history  of  the  poet,  about  which  much  has  been  written, 
but  of  which  little  is  known.  Tegner  was  at  this  time 
passionately  in  love  with  a  certain  beautiful  Euphrosyne 
Palm,  the  wife  of  a  town-councillor  in  Lund,  and  this 
unfortunate  passion,  while  it  inspired  much  of  his  finest 
poetry,  turned  the  poet's  blood  to  gall.  From  this  time 
forward  the  heartlessness  of  woman  is  one  of  Tegner's 
principal  themes.  It  is  a  remarkable  sign  of  the  condi 
tion  of  Sweden  at  that  time  that  a  man  not  in  holy  orders, 
and  so  little  in  possession  of  the  religious  temperament  as 
Tegner,  should  be  offered  and  should  accept  a  bishop's 
crozier.  He  did  not  hesitate  in  accepting  it :  it  was  a  great 
honour ;  he  was  poor ;  and  he  was  anxious  to  get  away 
from  Lund.  No  sooner,  however,  had  he  begun  to  study 
for  his  new  duties  than  he  began  to  regret  the  step  he 
had  taken.  It  was  nevertheless  too  late  to  go  back,  and 
Tegner  made  a  respectable  bishop  as  long  as  his  health 
lasted.  But  he  became  moody  and  melancholy ;  as  early 
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as  1836  he  complained  of  fiery  heats  in  his  brain,  and  in 
1840,  during  a  visit  to  Stockholm,  he  suddenly  became 
insane.  He  was  sent  to  an  asylum  in  Schleswig,  and  early 
in  1841  he  was  cured,  and  able  to  return  to  Wexio.  It 
was  during  his  convalescence  in  Schleswig  that  he  wrote 
Kronbruden.  He  wrote  no  more  of  importance;  in  1843 
he  had  a  stroke  of  apoplexy,  and  on  the  2d  of  November 
1846  he  died  in  Wexio.  From  1819  he  had  been  a  mem 
ber  of  the  Swedish  Academy,  where  he  was  succeeded  by 
his  biographer  and  best  imitator  Bottiger.  In  prose  Tegner 
wrote  letters,  which  have  been  collected,  and  which  are 
considered  the  best  of  their  kind  in  the  Swedish  language. 
As  a  poet  he  will  scarcely  be  preferred  to  Bellman  or  to 
Runeberg  by  Swedish  verse  amateurs,  but  he  still  exceeds 
these  and  all  other  writers  in  popularity. 

See  Bottiger,  Teckning  af  Tegndrs  Lefnad;  Georg  Brandes, 
Esaias  Tegner;  Thomander,  Tankar  och  Lojen.  (E.  W.  G.) 

TEHERAN,  or,  more  properly,  TEHRAN  (lat.  35°  40'  N., 
long.  51°  25'  E.),  for  about  a  century  the  recognized 
capital  of  Persia,  has  little  to  distinguish  it,  in  general  out 
ward  appearance,  from  other  large  cities  of  the  country, 
though  in  quite  recent  years  Parisian  streets  or  boulevards, 
and  even  Western  architecture  for  single  houses,  in  the 
midst  of  mud-brick  palaces  or  plain  mud  hovels,  have  been 
incongruously  introduced.  Formerly  a  kind  of  polygon 
some  4  miles  in  circumference — with  its  mean  "shalir 
panah  "  or  wall,  its  clumsy  and  uneven  ditch,  and  its  six 
gates,  two  facing  north,  two  south,  one  east,  and  one  west, 
• — Teheran  has  now  been  extended  to  an  outer  ditch  and 
wall,  thrown  out  on  each  side  beyond  the  ancient  limit. 
The  bazaars  are  good,  though  hardly  of  the  first  class ;  the 
caravanserais  deserve  honourable  mention ;  and  the  tele 
graph  and  arsenal  are  respectable  institutions.  The  streets 
are  for  the  most  part  narrow  and  wretchedly  paved.  The 
"Ark,"  or  citadel,  contains  the  royal  and  better  description 
of  public  buildings,  and  connecting  its  encircling  wall  with 
the  city  gates  are  four  principal  thoroughfares,  of  which  the 
parallel  avenues  from  the  N4siriya  and  Daulat  entrances 
are  the  more  notable.  Between  these  two  gates,  in  a 
parallelogram  extending  from  one  to  the  other  and  in 
cluding  both,  is  the  gas-lighted  Top  Maidan,  or  "Place 
des  Canons,"  in  the  centre  of  which  is  a  large  reservoir. 
European  professors  are  to  be  found  in  the  king's  college, 
where  some  250  students,  more  or  less,  are  taught  mathe 
matics,  engineering,  military  tactics,  music,  telegraphy, 
painting,  together  with  the  Arabic,  English,  French,  and 
Russian  languages.  Among  the  not  very  remarkable 
mosques — to  some  of  which  madrasahs,  or  colleges,  are 
attached — may  be  specially  mentioned  the  Masjid-i-Shah, 
or  king's  mosque,  with  its  handsome  enamelled  front,  and 
the  Masjid-i-Madar-i-Shah,  or  mosque  of  the  king's  mother. 
Water  is  freely  supplied  to  the  town  by  means  of  the 
underground  canals,  or  kandts,  from  the  near  mountain 
ranges.  Public  baths  abound,  but  the  Europeans  use 
those  of  the  Armenian  and  not  of  the  Mohammedan 
community.  The  British  legation  stands  in  a  handsome 
garden  of  great  size,  in  which  are  placed  the  houses  of  the 
secretaries,  which  resemble  English  villas.  In  the  summer 
season  the  representatives  of  Western  powers  and  other 
Europeans  move  out  to  the  slope  of  the  mountain  range 
north  of  Teheran, — the  British  residents  to  Gulhak,  a 
village  about  7  miles  from  the  city.  A  prominent  feature 
in  the  landscape  at  Gulhak  and  the  neighbouring  summer 
quarters,  as  at  Teheran  itself,  is  Demavend,  the  noblest 
and  most  graceful  of  Persian  mountains. 

The  present  population  of  Teheran  may  be  taken  at 
160,000  at  most.  According  to  a  late  authority  (Bassett, 
1887)  the  European  inhabitants  are  reckoned  at  about 
100  only;  the  Jews  number  some  2500;  and  there  are 
150  Gabrs  or  Parsis,  a  sorry  remnant  of  the  old  fire- 


worshippers.  In  1872  there  were  said  to  be  1000  Arme 
nians,  mainly  traders  and  artisans.  In  1872  there  were 
but  four  legations  in  Teheran — those  of  England,  France, 
Russia,  and  Turkey.  Since  that  year  representatives  have 
been  added  from  Holland,  Austria,  Germany,  and  the 
United  States.  The  French  have  summer  quarters  at 
Tejrish  and  the  Russians  at  Zargandah,  at  no  great  dis 
tance  from  the  English  Gulhak. 

Morier  supposes  Teheran  to  be  the  Tahors  of  the  Theodosian 
Tables,  and  recognizes  it  also  in  the  account  of  the  journey  of  the 
Castilian  ambassadors  to  Timur.  Porter,  too,  relates  that  in  1637 
the  secretary  of  the  Holstein  ambassadors  mentions  Teheran  as 
"one  of  the  towns  which  enjoy  the  privilege  of  maintaining  no 
soldiers."  Again,  in  the  17th  century,  it  was  visited  by  Pietro  della 
Valle  and  by  Sir  Thomas  Herbert, — the  latter  spelling  it  "Tyroan." 
Most  writers  affirm  that  Teheran,  though  not  of  recent  origin,  can 
barely  be  held  of  repute  till  Agha  Muhammad  made  it  his  residence 
in  about  1788,  taking  to  himself  the  title  of  shah,  as  first  of  the 
Kajar  kings,  in  1796.  Yet  there  is  evidence  that  in  the  previous 
century  it  was  a  royal  resort,  if  nothing  more,  in  Herbert's  state 
ment  that  "  the  Toune  is  most  beautified  by  a  vast  garden  of  the 
kings,  succinct  with  a  great  towered  mud-wall  larger  than  the  circuit 
of  the  city. "  Du  Pre  (who  visited  it  in  1808)  states  that  it  had  been 
pillaged  and  nearly  destroyed  by  the  Afghans,— evidently  at  their 
invasion  of  Persia  in  1728.  Since  Agha  Muhammad's  time  Teheran 
has  been  the  usual  seat  of  the  Kajar  dynasty,  a  circumstance  to  be 
attributed  to  the  political  advantages  of  its  geographical  position. 

See,  besides  the  authorities  cited,  Telegraph  and  Travel  (1874)  ;  Dr  Wills's  Land 
of  the  Lion  and  Sun  (1883) ;  and  Mr  Bassett's  Land  of  the  Imams  (1887). 

TEHUANTEPEC,  an  isthmus  in  Mexico,  comprising 
the  western  extremities  of  the  states  of  Vera  Cruz  and 
Oajaca,  and  limited  eastwards  by  the  states  of  Tabasco  and 
Chiapas,  thus  lying  between  16°  and  18°  N.  lat.  and  94° 
and  95°  W.  long.  Between  the  Bay  of  Campeche  on  the 
north  or  Atlantic  side  and  that  of  Tehuantepec  on  the 
south  or  Pacific  side  the  distance  in  a  bee  line  is  only  125 
miles.  Here  also  the  Sierra  Madre  falls  rapidly  from  over 
5000  feet  in  Chiapas  to  about  730  feet  in  the  ridge  skirting 
the  Pacific  coast,  and  leaving  the  rest  of  this  district  some 
what  level,  with  a  rise  from  the  Atlantic  of  not  more  than 
60  feet  in  the  mile  except  at  the  Chi  vela  Pass,  where  for 
8  miles  the  gradients  are  about  116  feet  per  mile. 

This  favourable  condition  of  the  relief,  combined  with  a  relatively 
healthy  climate  subject  only  to  dangerous  insect  pests  in  summer, 
has  naturally  attracted  attention  to  the  Tehuantepec  isthmus,  as 
offering  peculiar  advantages  for  interoceanic  communication  either 
by  a  navigable  canal,  a  railway,  or  a  ship  railway.  A  first  conces 
sion  was  made  in  1841  by  the  Mexican  Government  to  Don  Jose 
de  Garay,  who  had  the  land  surveyed  with  a  view  to  a  canal,  but 
who,  after  the  war  with  the  United  States,  surrendered  his  rights 
to  Mr  P.  A.  Hargous  of  New  York.  The  company  then  organized 
to  give  effect  to  the  Garay  grant  caused  a  fresh  survey  for  a  railway 
to  be  made  in  1851,  under  the  direction  of  the  late  General  J.  G. 
Barnard.  But  nothing  came  of  this  or  of  another  railway  project 
in  1857,  when  a  third  survey  was  executed,  under  the  direction  of 
Col.  W.  H.  Sidell.  Then  the  "Tehuantepec  Kailway  Company," 
formed  in  1870  in  New  York,  and  reorganized  in  1879,  obtained 
a  concession  from  the  Mexican  Government  to  construct  the 
"Tehuantepec  Railway";  but,  after  a  few  miles  were  made,  the 
work  was  suspended,  and  in  1882  the  Government  contracted  with 
private  individuals  for  the  completion  of  the  line,  which  was  to  be 
190  miles  long,  and  to  run  from  the  mouth  of  the  Goatzacoalcos 
(Coatzacoalcos)  river  on  the  Atlantic  to  the  port  of  Salina  Cruz  on 
the  Pacific.  The  work  was  carried  to  Minatitlan,  a  distance  of  25 
miles,  in  1884,  and  was  to  have  been  completed  in  1885;  but  since 
then  operations  appear  to  have  been  suspended  for  want  of  means. 
A  Tehuantepec  ship  railway  is  also  projected,  as  it  is  expected  that 
most  of  the  trade  between  the  Atlantic  and  Pacific  coasts  of  the 
United  States  will  be  attracted  to  this  route,  which  shortens  the 
distance  between  New  York  and  San  Francisco  by  1477  miles,  and 
between  New  Orleans  and  the  same  place  by  2334  miles,  as  com 
pared  with  that  by  the  Panama  railway  and  future  canal. 

Tehuantepec,  the  town  which  gives  its  name  to  the  isthmus,  bay, 
and  neighbouring  lagoon,  stands  on  the  river  Tehuantepec,  15  miles 
above  its  mouth  on  the  Pacific,  where  it  develops  a  shallow  and 
somewhat  exposed  harbour.  Of  the  population,  estimated  at 
14,000,  a  large  number  are  civilized  and  industrious  Indians  en 
gaged  in  cotton-weaving  and  on  the  salt-works.  Indigo  is  grown 
in  the  district,  and  there  are  productive  pearl-fisheries  in  the  bay. 
Amongst  the  exports  are  cochineal  and  a  purple  dye  extracted  from 
a  shellfish  abounding  on  the  coast. 
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TEIGNMOUTH,  a  seaport  and  market  town  of  Eng 
land,  in  Devonshire,  consisting  of  the  parishes  of  East  and 
West  Teignmouth,  and  situated  on  the  English  Channel, 
at  the  mouth  of  the  Teign  and  on  the  Great  Western 
Kailway,  14  miles  south  of  Exeter  and  209  west-south 
west  of  London.  It  is  somewhat  irregularly  built,  partly 
on  a  projecting  peninsula  and  partly  on  the  acclivities 
rising  behind  the  river.  The  Teign  is  crossed  by  a  bridge 
1671  feet  in  length,  built  of  wood  and  iron  in  1824.  St 
Michael's  church,  in  East  Teignmouth,  erected  in  1822-23 
in  the  Decorated  style,  was  enlarged  in  1875.  The  other 
buildings  include  St  Scholastica's  abbey  (erected  for  Bene 
dictine  nuns  in  1862),  the  East  Devon  and  Teignmouth 
club-house,  the  mechanics' institute  (1840),  the  temperance 
hall  (1879),  the  sailors'  home  (1881),  the  baths  (1883),  and 
the  public  market  (1883).  There  are  two.  commodious 


quays  and  a  pier  600  feet  in  length.  Fine  p.ipe  and  potters' 
clay  (from  Kingsteignton)  is  shipped  to  Staffordshire. 
Coal  and  culm  are  imported,  and  there  is  also  a  trade 
with  Newfoundland.  Fishing  is  extensively  carried  on. 
The  town,  which  is  not  incorporated,  was  formerly  governed 
by  portreeves.  It  now  forms  an  urban  sanitary  district, 
which  was  extended  on  29th  September  1881.  The  popu 
lation  of  the  former  area  (1238  acres)  in  1871  was  6751, 
and  in  1881  it  was  7120 ;  that  of  the  extended  area  (2347 
acres)  in  1881  was  8496. 

Teignmouth  is  of  very  ancient  origin.  It  received  a  grant  of 
a  market  from  Henry  III.  East  Teignmouth  was  formerly  called 
Teignmouth  Kegis,  and  West  Teignmouth,  Teigumouth  Episcopi, — 
the  manor  having  belonged  to  the  see  of  Exeter  until  alienated  by 
Bishop  Vesey.  Teignmouth  was  burned  by  French  pirates  in  1340, 
and  was  again  devastated  by  the  French  on  26th  June  1690. 

TEINDS.     See  TITHES. 
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fTlELEGRAPH  (from  rrjXe  and  y/aa<£w)  signifies  an 
I  instrument  to  write  at  a  distance.  The  term  is 
specifically  applied  to  apparatus  for  communicating  in 
telligence  to  a  .distance  in  unwritten  signs  addressed  to 
the  eye  or  ear,  and  has  only  recently  had  application  to 
those  wonderful  combinations  of  inanimate  matter  which 
literally  write  at  a  distance  the  intelligence  committed  to 
them.  The  chief  object  of  the  present  article  is  to  ex 
plain  the  principles  and  practice  of  the  electric  telegraph, 
and  we  shall  allude  to  other  telegraphic  systems  only  to 
illustrate  the  general  principles  of  signalling. 
Signal-  A  word  expressing  an  idea  may,  according  to  a  pre- 
lin§  arranged  plan  of  signalling,  be  communicated  by  voice,  by 
any61"  trumPet  calls,  by  gun  fire,  by  gesture  or  dumb  signs,  by 
lamp  signals,  by  flags,  by  semaphore,  or  by  electric  tele 
graph.  The  simplest  system  of  word -signalling  hitherto 
practised  is  that  of  the  nautical  flag  telegraph,  in  which 
each  hoist  represents  a  word  by  a  combination  of  four 
flags  in  four  distinct  positions  (see  SIGNALS,  NAVAL).  If 
n  denote  the  number  of  flags,  supposed  all  different,  out 
of  which  the  four  to  be  sent  up  may  be  selected,  the  num 
ber  of  different  ideas  which  can  be  expressed  by  a  single 
.  hoist  is  n(n-  !)(»- 2)(re- 3),  since  there  are  n  varieties 
out  of  which  the  flag  for  each  of  the  four  positions  may 
be  independently  chosen.  To  commit  to  memory  so  great 
a  number  of  combinations,  which  amount  to  358,800  if 
n  =  26,  would  be  a  vain  effort ;  the  operators  on  each  side 
must  therefore  have  constant  recourse  to  a  dictionary,  or 
code,  as  it  is  called.  For  the  sake  of  convenient  reference 
each  flag  is  called  by  the  name  of  a  letter  of  the  alphabet, 
and  all  that  the  operator  has  to  bear  in  mind  is  the  letter 
by  which  each  flag  is  designated.  Sometimes  the  words 
to  be  expressed  are  spelled  out  by  means  of  the  flags  as 
in  ordinary  language;  but,  as  in  most  words  there  are 
more  than  four  letters,  as  scarcely  any  two  consecutive 
words  are  spelled  with  four  or  less  than  four  letters,  and 
as  more  than  four  flags  at  a  time  cannot  be  conveniently 
used,  the  system  of  alphabetic  signalling  frequently  re 
quires  the  use  of  two  hoists  for  a  word,  and  scarcely  ever 
has  the  advantage  of  expressing  two  words  by  one  hoist. 
It  is  therefore  much  more  tedious  than  code  signalling  in 
the  nautical  telegraph. 

In  point  of  simplicity  spoken  words  may  be  considered 
as  almost  on  a  par  with  the  nautical  telegraph,  since  each 
word  is  in  reality  spoken  and  heard  almost  as  a  single 
utterance.  Next  in  order  comes  the  system  of  spelling 
out  words  letter  by  letter,  in  which— instead  of,  as  in  the 
nautical  telegraph,  358,800  single  symbols  to  express  the 
same  number  of  ideas— 26  distinct  symbols  are  used  to 
express  by  their  combinations  any  number  whatever  of 


distinct  ideas.  Next  again  to  this  may  be  ranked  the 
system  by  which  several  distinct  successive  signals  are 
used  to  express  a  letter,  and  letters  thus  communicated 
by  compound  signals  are  combined  into  words  according 
to  the  ordinary  method  of  language.  It  is  to  this  last 
class  that  nearly  all  practical  systems  of  electro-telegraphic 
signalling  belong.  But  some  of  the  earliest  and  latest  pro 
posals  for  electric  telegraphs  are  founded  on  the  idea  of 
making  a  single  signal  represent  a  single  letter  of  the 
alphabet ;  as  instances  we  may  name  those"  early  forms  in 
which  separate  conductors  were  used  for  the  different 
letters ;  a  method  suggested  by  Professor  W.  Thomson l 
in  1858  in  which  different  strengths  of  current  were  to  be 
employed  to  indicate  the  letters ;  and  the  various  forms 
of  printing  telegraph  now  in  use. 

I.  HISTORICAL  SKETCH  OF  EARLY  TELEGRAPHS. 
Although  the  history  of  practical  electric  telegraphy  Early 
does  not  include  a  period  of  more  than  half  a  century,  the  forms, 
idea  of  using  electricity  for  telegraphic  purposes  is  much 
older.  It  was  suggested  again  and  again  as  each  new  dis 
covery  in.  electricity  and  magnetism  seemed  to  render  it 
more  feasible.  Thus  the  discovery  of  Stephen  Gray  and 
of  Wheeler  that  the  electrical  influence  of  a  charged  Leyden 
jar  may  be  conveyed  to  a  distance  by  means  of  an  insulated 
wire  gave  rise  to  various  proposals,  of  which  perhaps  the 
earliest  was  that  in  an  anonymous  letter2  to  the  Scots 
Magazine  (vol.  xv.  p.  73,  1753),  in  which  the  use  of  as 
many  insulated  conductors  as  there  are  letters  in  the  alpha 
bet  was  suggested.  Each  wire  was  to  be  used  for  the  trans 
mission  of  one  letter  only,  and  the  message  was  to  be  sent 
by  charging  the  proper  wires  in  succession  and  received  by 
observing  the  movements  of  small  pieces  of  paper  marked 
with  the  letters  of  the  alphabet  and  placed  under  the  ends 
of  the  wires.  A  very  interesting  modification  was  also 
proposed  in  the  same  letter,  viz.,  to  attach  to  the  end  of 
each  wire  a  small  light  ball  which  when  charged  would  be 
attracted  towards  an  adjacent  bell  and  strike  it.  Some 
twenty  years  later  Le  Sage  proposed  a  similar  method,  in 
which  each  conductor  was  to  be  attached  to  a  pith  ball 
electroscope.  An  important  advance  on  this  was  proposed 
in  1797  by  Lomond,3  who  used  only  one  line  of  wire  and 
an  alphabet  of  motions.  Besides  these  we  have  in  the  same 
period  the  spark  telegraph  of  Reiser,  of  Don  Silva,  and  of 
Cavallo,  the  pith  ball  telegraph  of  Ronalds,  and  several 


1  See  his  Mathematical  and  Physical  Papers,  vol.  ii.  p.  105. 

2  From  correspondence  found  among  Sir  David  firewater's  papers 
after  his  death  it  seems  highly  probable  that  the  writer  of  this  letter, 
which  was  signed  "C.  M.",  was  Charles  Morrison,  a  surgeon  and  a 
native  of  Greenock,  but  at  that  time  resident  in  Kenfrew. 

3  See  Arthur  Yotmg,  Travels  in  France,  p.  3. 
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others.  Next  came  the  discovery  of  Galvani  and  of  Volta, 
and  as  a  consequence  a  fresh  set  of  proposals,  in  which 
voltaic  electricity  was  to  be  used.  The  discovery  by 
Nicholson  and  Carlisle  of  the  decomposition  of  water  and 
the  subsequent  researches  of  Davy  on  the  decomposition  of 
the  solutions  of  salts  by  the  voltaic  current  were  turned  to 
account  in  the  water  voltameter  telegraph  of  Sb'mmering 
and  the  modification  of  it  proposed  by  Schweigger,  and  in 
a  similar  method  proposed  by  Coxe,  in  which  a  solution  of 
salts  was  substituted  for  water.  Then  came  the  discovery 
by  Romagnesi  and  by  Oersted  of  the  action  of  the  galvanic 
current  on  a  magnet.  Th£  application  of  this  to  tele 
graphic  purposes  was  suggested  by  Laplace  and  taken  up 
by  Ampere,  and  afterwards  by  Triboaillet  and  by  Schilling, 
whose  work  forms  the  foundation  of  much  of  modern  tele 
graphy.  Faraday's  discovery  of  the  induced  current  pro 
duced  by  passing  a  magnet  through  a  helix  of  wire  forming 
part  of  a  closed  circuit  was  laid  hold  of  in  the  telegraph  of 
Gauss  and  Weber,  and  this  application  was  at  the  request 
of  Gauss  taken  up  by  Steinheil,  who  brought  it  to  consider 
able  perfection.  Steinheil  communicated  to  the  Gottingen 
Academy  of  Sciences  in  September  1838  an  account  of  his 
telegraph,  which  had  been  constructed  about  the  middle 
of  the  preceding  year.  The  currents  were  produced  by  a 
magneto-electric  machine  resembling  that  of  Clarke.  The 
receiving  apparatus  consisted  of  a  multiplier,  in  the  centre 
of  which  were  pivoted  one  or  two  magnetic  needles,  which 
either  indicated  the  message  by  the  movement  of  an  index 
or  by  striking  two  bells  of  different  tone  or  recorded  it  by 
making  ink  dots  on  a  ribbon  of  paper.  Among  other 
workers  about  this  time  we  may  mention  Masson,  Breguet, 
Davy,  Deval,  Billon,  Soudalot,  and  Vorsselman  who  pro 
posed  to  use  the  physiological  effects  of  electricity  in  work 
ing  an  electric  telegraph.1 

Steinheil  appears  to  have  been  anticipated  in  the  matter 
of  a  recording  telegraph  by  Morse  of  America,  who  in  1835 
constructed  a  rude  working  model  of  an  instrument ;  this 
within  a  few  years  was  so  perfected  that  with  some  modi 
fication  in  detail  it  has  been  largely  used  ever  since  (see 
below).  In  1836  Cooke,  to  whom  the  idea  appears  to  have 
been  suggested  by  Schilling's  method,  invented  a  telegraph 
in  which  an  alphabet  was  worked  out  by  the  single  and 
combined  movement  of  three  needles.  Subsequently,  in 
conjunction  with  Wheatstone,  he  introduced  another  form, 
in  which  five  vertical  index  needles,  each  worked  by  a  separ 
ate  multiplier,  were  made  to  point  out  the  letters  on  a  dial. 
Two  needles  were  acted  upon  at  the  same  time,  and  the 
letter  at  the  point  of  intersection  of  the  direction  of  the 
indexes  was  read.  This  telegraph  required  six  wires,  and 
was  shortly  afterwards  displaced  by  the  single-needle  system, 
still  to  a  large  extent  used  on  railway  and  other  less  im 
portant  circuits.  The  single-needle  instrument  is  a  vertical 
needle  galvanoscope  worked  by  a  battery  and  reversing  key, 
the  motions  to  right  and  left  of  one  end  of  the  index  corre 
sponding  to  the  dashes  and  dots  of  the  Morse  alphabet. 
To  increase  the  speed  of  working,  two  single-needle  instru 
ments  were  sometimes  used  (double-needle  telegraph).  This 
system  required  two  lines  of  wire,  and,  along  with  all 
multiple-wire  systems,  soon  passed  out  of  use.  Similar 
instruments  to  the  single  and  double  needle  ones  of  Cooke 
and  Wheatstone  were  about  the  same  time  invented  by  the 
Rev.  H.  Highton  and  his  brother  Edward  Highton,  and 
were  used  for  a  considerable  time  on  some  of  the  railway 
lines  in  England.  Another  series  of  instruments,  intro 
duced  by  Cooke  and  Wheatstone  in  1840,  and  generally 
known  as  "  Wheatstone's  step-by-step  letter-showing "  or 

1  The  reader  interested  in  the  early  history  of  the  electric  telegraph 
may  consult  Edward  Highton,  The,  Electric  Telegraph,  London,  1852; 
Moigno,  TraitS  de  Telegraphie  Electrique,  Paris,  1849;  and  Sabine, 
History  of  the  Electric  Telegraph,  London,  1869. 


"ABC  instruments,"  were  worked  out  with  great  ingenuity 
of  detail  by  Wheatstone  in  Great  Britain  and  by  Breguet 
and  others  in  France.  They  are  still  largely  used  for  pri 
vate  wires,  but  are  being  rapidly  displaced  by  the  telephone.2 
Wheatstone  also  described  and  to  some  extent  worked  out 
an  interesting  modification  of  his  step-by-step  instrument, 
the  object  of  which  was  to  produce  a  letter-printing  tele 
graph.  But  it  never  came  into  use ;  some  years  later, 
however,  an  instrument  embodying  the  same  principle, 
although  differing  greatly  in  mechanical  detail,  was  brought 
into  use  by  Royal  E.  House  of  Vermont,  U.S.,  and  was 
very  successfully  worked  on  some  of  the  American  telegraph 
lines  till  1860,  after  which  it  was  gradually  displaced  by 
the  Phelps  combination  telegraph.  The  House  instrument 
is  not  now  in  use,  but  various  modifications  of  it  are  still 
employed  for  private  lines  and  for  stock  telegraphs,  such 
as  Calahan's  and  the  universal  stock  telegraphs,  Phelps's 
stock  printer,  Gray's  automatic  printer  for  private  lines, 
Siemens's  and  Phelps's  automatic  type  printers,  &c.  (see 
infra,  pp.  120-121). 

II.  GENERAL  DESCRIPTION  OP  ELECTRIC  TELEGRAPHS 
FOR  LAND  AND  SEA. 

The  first  requisite  for  electro-telegraphic  communica- Essential 
tion  between  two  localities  is  an  insulated  conductor  ex-  appara- 
tending  from  one  to  the  other.    This,  with  proper  apparatus tus- 
for  originating  electric  currents  at  one  end  and  for  dis 
covering  the  effects  produced  by  them  at  the  other  end, 
constitutes  an  electric  telegraph.     Faraday's  term  "elec 
trode,"  literally  a  way  for  electricity  to  travel  along,  might 
be  well  applied  to  designate  the  insulated  conductor  along 
which  the  electric  messenger  is  despatched.     It  is,  how 
ever,  more  commonly  and  familiarly  called  "  the  wire  "  or 
"  the  line." 

The  apparatus  for  generating  the  electric  action  at  one 
end  is  commonly  called  the  transmitting  apparatus  or  in 
strument,  or  the  sending  apparatus  or  instrument,  or  some 
times  simply  the  transmitter  or  sender.  The  apparatus 
used  at  the  other  end  of  the  line  to  render  the  effects  of 
this  action  perceptible  to  any  of  the  senses — eye,  ear,  or 
taste,  all  of  which  have  been  used  in  actual  telegraphic 
signalling — is  called  the  receiving  apparatus  or  instrument. 

In  the  aerial  or  overground  system  of  land  telegraphs  Over- 
the  main  line  consists  generally  of  a  "  galvanized "  iron  ground 
wire  from  one-sixth  to  a  quarter  of  an  inch  in  diameter, lines- 
stretched  through  the  air  from  pole  to  pole,  at  a  sufficient 
height  above  the  ground  for  security.  The  supports  or  in 
sulators,  as  they  are  called,  by  which  it  is  attached  to  the 
poles  are  of  very  different  form  and  arrangement  in  different 
telegraphs,  but  consist  essentially  of  a  stem  of  glass,  por 
celain,  coarse  earthenware,  or  other  non-conducting  sub 
stance,  protected  by  an  overhanging  screen  or  roof.  One 
end  of  the  stem  is  firmly  attached  to  the  pole,  and  the 
other  bears  the  wire.  The  best  idea  of  a  single  telegraphic 
insulator  may  be  got  from  a  common  umbrella,  with  its 
stem  of  insulating  substance  attached  upright  to  the  top 
of  a  pole  and  bearing  the  wire  supported  in  a  notch  on  the 
top  outside.  The  umbrella  may  be  either  of  the  same 
substance  as  the  stem — all  glass  or  all  glazed  earthenware, 
for  instance — or  of  a  stronger  material,  such  as  iron,  with 
an  insulating  stem  fitted  to  it  to  support  it  below.  Very 
good  insulators  may  be  made  of  continuous  glass;  but 
well -glazed  porcelain  is  more  generally  used,  or  rather 
earthenware,  which  is  cheaper,  less  brittle,  and  less  hygro 
scopic,  and  insulates  well  as  long  as  the  glazing  is  sufficient 
to  prevent  the  porous  substance  within  from  absorbing 
moisture. 

One  of  the  best  forms — Varley's  double  cup  insulator 

2  For  the  different  forms,  see  Prescott's  Electricity  and  the  Electric* 
Telegraph,  pp.  562-602. 
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— is  shown  in  fig.  1.  It  consists  of  two  distinct  cups  (c, 
C),  which  are  moulded  and  fired  separately,  and  afterwards 
cemented  together.  The  double  cup  gives 
great  security  against  loss  of  insulation 
due  to  cracks  extending  through  the  in 
sulator,  and  also  gives  a  high  surface  in 
sulation.  An  iron  bolt  (6)  cemented  into 
the  centre  of  the  inner  cup  is  used  for 
fixing  the  insulator  to  the  pole  or  bracket. 

In  the  underground  system  the  main 
line  generally  consists  of  a  copper  wire, 
or  a  thin  strand  of  copper  wires,  covered 
with  a  continuous  coating  of  gutta  percha, 
india-rubber,  or  some  equivalent  insulat 
ing  substance,  served  with  tarred  tape 
and  enclosed  in  earthenware,  iron,  or  lead 
pipes  laid  below  the  surface  of  the  ground. 
This  system  is  largely  used  for  street  and 
tunnel  work,  and  to  a  considerable  extent, 
especially  in  Germany,  for  ordinary  lines.  FIG. 
Each  tube  generally  contains  a  number  of 
wires,  which  are  either  laid  up  into  a  cable  size- 
and  covered  with  a  serving  of  tarred  tape  or  hemp  before 
being  drawn  into  the  tube,  or — as  is  more  commonly  the 
case  in  the  United  Kingdom — simply  laid  together  in  a 
parallel  group  and  tied  at  intervals  with  binders,  which 
are  removed  as  the  wires  are  drawn  into  the  tube.  On 
some  long  underground  lines  in  Germany  the  insulated 
wires  are  laid  up  into  a  cable,  served  with  jute  or  hemp, 
and  sheathed  with  a  continuous  covering  of  iron  wires, 
precisely  similar  to  the  submarine  cables  described  below. 
The  cable  is  laid  in  a  deep  trench  and  coated  with  bitumen. 
This  form  of  cable  is  easily  laid,  and  if  properly  manu 
factured  is  likely  to  be  very  durable. 

Submarine  Cables. — A  submarine  cable  (figs.  2-4),  as 
usually  manu 
factured  at 
present,  con 
sists  of  a  core 
a  in  the  centre 
of  which  is  a 
strand  of  cop 
per  wires  vary 
ing  in  weight 
for  different 
cables  between 
70  and  400  B> 
to  the  mile. 
The  stranded 
form  was  sug 
gested  by  Prof. 
W.  Thomson 
at  a  meeting 
of  the  Philo 
sophical  So 
ciety  of  Glas 
gow  in  1854, 
because  its 
greater  flexi 
bility  renders 
it  less  likely 
to  damage  the 
insulating  en 
velope 

the    manipula-     mediate  type."  Fig.  4.—  Deep  sea  type. 

tion  of  the  cable.  The  central  conductor  is  covered  with 
several  continuous  coatings  of  gutta  percha,  the  total 
weight  of  which  also  varies  between  70  and  400  K»  to 
the  mile.  With  a  light  core  the  weight  of  the  gutta 
percha  generally  exceeds  that  of  the  copper,  while  in  some 


Fig.  4. 


j      •        FIGS.  2-4. — Sections  of  three  types  of  submarine  cables, 
mg     full  size.     Fig.  2.— Type_of  shore  end.     Fig.  3.— Inter- 


heavy  cores  the  copper  is  heavier.  The  different  coatings 
of  gutta  percha  and  of  the  conductor  are  usually  separated 
by  a  thin  coating  of  Chatterton's  compound  (a  mixture  of 
gutta  percha,  resin,  and  Stockholm  tar),  in  order  to  make 
them  adhere  firmly  together.  This  pVactice  has  recently 
been  departed  from  by  Messrs  Siemens  Brothers,  who  have 
succeeded  by  an  improved  process  of  manufacture  in  getting 
perfect  adhesion  without  the  use  of  the  compound.  The 
core  is  served  with  a  thick  coating  of  wet  jute,  yarn,  or 
hemp  (h),  forming  a  soft  bed  for  the  sheath,  which  consists 
of  soft  iron,  or  of  homogeneous  iron,  wires  of  the  best 
quality.  The  sheathing  wires  are  usually  covered  with 
one  or  two  servings  of  tarred  canvas  tape  (z),  or  of  tarred 
hemp,  laid  on  alternately  with  coatings  of  a  mixture  of 
asphaltum  and  tar.  The  weight  of  the  iron  sheath  varies 
greatly  according  to  the  depth  of  the  water,  the  nature  of 
the  sea  bottom,  the  prevalence  of  currents,  and  so  on. 
Fig.  2  shows  the  intermediate  type  again  sheathed  with 
a  heavy  armour  to  resist  wear  in  the  shallow  water  near 
shore.  In  many  cases  a  still  heavier  type  is  used  for  the 
first  mile  or  two  from  shore,  and  several  intermediate  types 
are  often  introduced,  tapering  gradually  to  the  thin  deep- 
water  type.  Captain  S.  Trot  and  Mr  F.  A.  Hamilton  have 
proposed T  to  abandon  the  iron  sheath  and  substitute  a 
strong  double  serving  of  hemp,  laid  on  in  such  a  way  as  to 
prevent  twisting  when  the  cable  is  under  tension.  This 
suggestion,  which  is  a  revival  with  some  modifications  of 
an  old  idea,  is,  however,  still  in  the  experimental  stage. 

We  will  now  describe  very  briefly  a  few  of  the  most 
important  processes  in  the  manufacture  and  submergence 
of  submarine  cables. 

In  manufacturing  a  cable  (fig.  5)  the  copper  strand  is  passed  Their 
through  a  vessel  A  containing  melted  Chatterton's  compound,  then  manu- 
through  the  cylinder  C,  in  which  a  quantity  of  gutta  percha,  puri-  facturc. 
fied  by  repeated  wash-          ju.          ing   in   hot   water,  by  mastica 
tion,  and  by  filtering  through  wire-gauze  filters,  is  kept 

warm    by   a   steam-    , r,  k^     jacket.      As  the  wire  is  pullrd 

through,  a  coating  of     ;  f  :  :    ;  0  gutta  percha,    the   thickness   of 


Fig.  6.  

which  is  regulated  by  the  die  D,  is  pressed  out  of  the  cylinder  by 
applying  the  requisite  pressure  to  the  piston  P.  The  newly  coated 
wire  is  passed  through  a  long  trough  T,  containing  cold  water, 
until  it  is  sufficiently  cold  to  allow  it  to  be  safely  wound  on  a  bob 
bin  B'.  This  operation  completed,  the  wire  is  wound  from  the 
bobbin  B'  on  to  another,  and  at  the  same  time  carefully  examined 
for  air-holes  or  other  flaws,  all  of  which  are  eliminated.  The 
coated  wire  is  treated  in  the  same  way  as  the  copper  strand, — 
the  die  D,  or  another  of  the  same  size,  being  placed  at  the  back 
of  the  cylinder  and  a  larger  one  substituted  at  the  front.  A  second 
coating  is  then  laid  on,  and  after  it  passes  through  a  similar  pro 
cess  of  examination  a  third  coating  is  applied,  and  so  on  until 
the  requisite  number  is  completed.  The  finished  core  changes 
rapidly  in  its  electric  qualities  at  first,  and  is  generally  kept  for  a 
stated  interval  of  time  before  being  subjected  to  the  specified  tests. 
It  is  then  placed  in  a  tank  of  water  and  kept  at  a  certain  fixed 
temperature,  usually  75°  Fahr.,  until  it  assumes  approximately  a 
constant  electrical  state.  Its  conductor  and  dielectric  resistance 
and  its  electrostatic  capacity  are  then  measured.  These  tests  are 
generally  repeated  at  another  temperature,  say  50°  Fahr.,  for  the 
purpose  of  obtaining  at  the  same  time  greater  certainty  of  the 
soundness  of  the  core  and  the  rate  of  variation  of  the  conductor 
and  dielectric  resistances  with  temperature.  Should  these  tests 
prove  satisfactory  the  core  is  served  with  jute  yarn,  coiled  in  water 
tight  tanks,  and  surrounded  with  salt  water.  The  insulation  is 
again  tested,  and  if  no  fault  is  discovered  the  served  core  is  passed 
through  the  sheathing  machine,  and  the  iron  sheath  and  the  outer 
covering  are  laid  on.  As  the  cable  is  sheathed  it  is  stored  in  large 
water-tight  tanks  and  kept  at  a  nearly  uniform  temperature  by 
means  of  water. 

The  cable  is  now  transferred  to  a  cable  ship,  provided  with  water-  Submer- 
tight  tanks  similar  to  those  used  in  the  factory  for  storing  it.     The  sion. 
tanks  are  nearly  cylindrical  in  form  and  have  a  truncated  cone 

1  Journ.  Soc.  Telegr.  Eng.,  vol.  xii.  p.  495. 
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fixed  in  the  centre,  as  shown  at  C,  fig.  6.  The  cable  is  carefully 
coiled  into  the  tanks  in  horizontal  flakes,  each  of  which  is  begun  at 
the  outside  of  the  tank  and  coiled  towards  the  centre.  The  different 


FIG.  6. — Diagram  of  cable  tank  and  paying  out  apparatus  of  submarine  cable. 


coils  are  prevented  from  adhering  by  a  coat 
ing  of  whitewash,  and  the  end  of  each 
nautical  mile  is  carefully  marked  for  future 
reference.  After  the  cable  has  been  again 
subjected  to  the  proper  electrical  tests  and 
found  to  be  in  perfect  condition,  the  ship  is  taken  to  the  place 
where  the  shore  end  is  to  be  landed.  A  sufficient  length  of  cable 
to  reach  the  shore  or  the  cable-house  is  paid  overboard  and  coiled 
on  a  raft  or  rafts,  or  on  the  deck  of  a  steam-launch,  in  order  to 
be  connected  with  the  shore.  The  end  is  taken  into  the  testing 
room  in  the  cable  -house  and  the  conductor  connected  with  the 
testing  instruments,  and,  should  the  electrical  tests  continue  satis 
factory,  the  ship  is  put  on  the  proper  course  and  steams  slowly  ahead, 
paying  out  the  cable  over  her  stern.  The  cable  must  not  be  over 
strained  in  the  process  of  submersion,  and  must  be  paid  out  at  the 
proper  rate  to  give  the  requisite  slack.  This  involves  the  intro 
duction  of  machinery  for  measuring  and  controlling  the  speed  at 
which  it  leaves  the  ship  and  for  measuring  the  pull  on  the  cable. 
The  essential  parts  of  this  apparatus  are  shown  in  fig.  6.  The  lower 
end  e  of  the  cable  in  the  tank  T  is  taken  to  the  testing  room,  so  that 
continuous  tests  for  electrical  condition  can  be  made.  The  upper 
end  is  passed  over  a  guiding  quadrant  Q  to  a  set  of  wheels  or  fixed 
quadrants  1,  2,  3,  ...  then  to  the  paying-  out  drum  P,  from  it  to 
the  dynamometer  D,  and  finally  to  the  stern  pulley,  over  which  it 
passes  into  the  sea.  The  wheels  1,  2,  3,  ...  are  so  arranged  that 
2,  4,  6,  ...  can  be  raised  or  lowered  so  as  to  give  the  cable  less  or 
more  bend  as  it  passes  between  them,  while  1,3,5,...  are  furnished 
with  brakes.  The  whole  system  provides  the  means  of  giving 
sufficient  back  -pull  to  the  cable  to  make  it  grip  the  drum  P,  round 
which  it  passes  several  times  to  prevent  slipping.  On  the  same 
shaft  with  P  is  fixed  a  brake-wheel  furnished  with  a  powerful 
brake  B,  by  the  proper  manipulation  of  which  the  speed  of  paying 
out  is  regulated,  the  pull  on  the  cable  being  at  the  same  time 
observed  by  means  of  D.  The  shaft  of  P  can  be  readily  put  in  gear 
with  a  powerful  engine  for  the  purpose  of  hauling  back  the  cable 
should  it  be  found  necessary  to  do  so.  The  length  paid  out  and 
the  rate  of  paying  out  are  obtained  approximately  from  the  number 
of  turns  made  by  the  drum  P  and  its  rate  of  turning.  This  is 
checked  by  the  mile  marks,  the  known  position  of  the  joints,  &c., 
as  they  pass.  The  speed  of  the  ship  can  be  roughly  estimated 
from  the  speed  of  the  engines  ;  it  is  more  accurately  obtained 
by  one  or  other  of  the  various  forms  of  log,  or  it  may  be  measured 
by  paying  out  continuously  a  steel  wire  over  a  measuring  wheel. 
The  average  speed  is  obtained  very  accurately  from  solar  and  stellar 
observations  for  the  position  of  the  ship.  The  difference  between 
the  speed  of  the  ship  and  the  rate  of  paying  out  gives  the  amount 
of  slack.  The  amount  of  slack  varies  in  different  cases  between  three 
and  ten  per  cent.,  but  some  is  always  allowed,  so  that  the  cable 
may  easily  adapt  itself  to  inequalities  of  the  bottom  and  may  be 
more  readily  lifted  for  repairs.  But  the  mere  paying  out  of  sufficient 
slack  is  not  a  guarantee  that  the  cable  will  always  lie  closely  along 
the  bottom  or  be  free  from  spans.  Whilst  it  is  being  paid  out  the 
portion  between  the  surface  of  the  water  and  the  bottom  of  the  sea 
lies  along  a  straight  line,  the  component  of  the  weight  at  right 
angles  to  its  length  being  supported  by  the  frictional  resistance  to 
sinking  in  the  water.  If,  then,  the  speed  of  the  ship  be  v,  the 
rate  of  paying  out  u,  the  angle  of  immersion  i,  the  depth  of  the 
water  h,  the  weight  per  unit  length  of  the  cable  w,  the  pull  on  the 
cable  at  the  surface  P,  and  A,  B  constants,  we  have  — 


and  w  cos  i=~Bf(v  sini)  .......................................  (£), 

where  /  stands  for  "function."  The  factors  A/  (u  -  v  cos  i)  and 
B/  (v  sin  i)  give  the  frictional  resistance  to  sinking,  per  unit  length 
of  the  cable,  in  the  direction  of  the  length  and  transverse  to  the 
length  respectively.1  It  is  evident  from  equation  (/3)  that  the 
angle  of  immersion  depends  solely  on  the  speed  of  the  ship  ; 
hence  in  laying  a  cable  on  an  irregular  bottom  it  is  of  great  im 
portance  that  the  speed  should  be  sufficiently  low.  This  may  be 
illustrated  very  simply  as  follows  :  —  suppose  a  a  (fig.  7)  to  be  the 
surface  of  the  sea,  be  the  bottom,  and  cc  the  straight  line  made 
by  the  cable  ;  then,  if  a  hill  H,  which  is  at  any  part  steeper  than 
the  inclination  of  the  cable,  is  passed  over,  the  cable  touches  it  at 
some  point  t  before  it  touches  the  part  immediately  below  t,  and  if 


See  Sir  W.  Thomson,  Mathematical  and  Physical  Papers,  vol.  ii.  p.  165. 


the  friction  between  the  cable  and  the  ground  is  sufficient  the  cable 
will  either  break  or  be  left  in  a  long  span  ready  to  break  at  some 
future  time.  It  is  important  to  observe  that  the  risk  is  in  no  way 

obviated  by  the  increasing  slack 
paid  out,  except  in  so  far  as  the 
amount  of  sliding  which  the 
strength  of  the  cable  is  able  to 
produce  at  the  points  of  contact 
with  the  ground  may  be  thereby 
increased.  The  speed  of  the  ship 
must  therefore  be  so  regulated 


that  the  angle  of  immersion  is  as  great  as  the  inclination  of  the 
steepest  slope  passed  over.  Under  ordinary  circumstances  the  angle 
of  immersion  i  varies  between  six  and  nine  degrees.2 


Fig.  7. 


Qualities  of  a  Telegraph  Line. — The  efficiency  of  the  telegraph 
depends  on  three  qualities  of  the  main  line — (1)  its  conducting 
quality,  (2)  its  insulation,  and  (3)  its  electrostatic  capacity. 

1.  The  conducting  qnality  of  a  wire  or  other  elongated  portion  of  Conduct- 
matter  is  measured  by  the  quantity  of  electricity 'which  it  allows  to  ing 
flow  through  it  when  a  stated  "electromotive  force,"  or  "  difference  quality, 
of  electric  potentials,"  is  maintained  between  its  two  ends.    It  may 

be  most  naturally,  and  is  in  point  of  fact  generally,  expressed  in 
terms  of  resistance  to  transmission,  regarded  as  a  quality  inverse  to 
that  of  conducting  power,  and  expressed  numerically  by  the  reci 
procal  of  the  measure  of  the  conducting  power.  An  independent 
explanation  and  definition  of  the  electrical  resistance  of  a  conductor 
may  be  given  as  follows  : — the  electrical  resistance  of  a  conductor 
is  measured  by  the  amount  of  electromotive  force,  or  difference  of 
potentials,  which  must  be  maintained  between  its  ends  to  produce 
a  stated  strength  of  electric  current  through  it. 

2.  The  true  measure  of  the  insulation  of  a  body  is  the  resistance  Insula- 
to  conduction  offered  by  its  supports.    The  reciprocal  of  this,  or  the  tion. 
conducting  power  of  the  supports,  measures  the  defectiveness  of  the 
insulation.     Since  no  substance  yet  known  is  absolutely  a  non 
conductor  of  electricity,    perfect   insulation  is    impossible.      If, 
however,  the  supports  on  which  a  telegraph  wire  rests  present,  on 

each  part  and  on  the  whole;  so  great  a  resistance  to  electric  conduc 
tion  as  to  allow  only  a  small  portion  of  the  electricity  sent  in,  in  the 
actual  working,  at  one  end  to  escape  by  lateral  conduction,  instead 
of  passing  through  the  line  and  producing  effect  at  the  other  end, 
the  insulation  is  as  good  as  need  be  for  the  mode  of  working  adopted. 
With  the  good  insulation  attained  in  a  submarine  line,  round  every 
part  of  which  the  gutta  percha  is  free  from  flaws,  no  telegraphic 
operation  completed  within  a  second  of  time  can  be  sensibly 
influenced  by  lateral  conduction.  A  charge  communicated  to  a 
wire  thus  insulated  under  water,  at  the  temperature  of  the  sea- 
bottom,  is  so  well  held  that,  after  thirty  minutes,  not  so  much  as 
half  of  it  is  found  to  have  escaped.  From  this,  according  to  the 
familiar  "compound  interest"  problem,  it  appears  that  the  loss 
must  be  at  the  rate  of  less  than  five  per  cent,  per  two  minutes. 

3.  In  1849  Werner  Siemens  proved  that  "when  a  current  is  sent  Electro- 
through  a  submerged  cable  a  quantity  of  electricity  is  retained  in  static 
charge  along  the  whole  surface,  being  distributed  in  proportion  capacity, 
to  the  tension  of  each  point," — that  is  to  say,  to  the  difference  of 
potentials  between  the  conductor  at  any  point  and  the  earth  beside 

it.  In  1 854  Faraday  showed  the  effect  of  this  ' '  electrostatic  charge  " 
on  signals  sent  through  great  lengths  of  submerged  wire,  bringing 
to  light  many  remarkable  phenomena  and  pointing  out  the 
"inductive"  embarrassment  to  be  expected  in  working  long  sub 
marine  telegraphs.  In  letters 3  to  Professor  Stokes  in  November 
and  December  of  the  same  year,  Prof.  W.  Thomson  gave  the  mathe 
matical  theory  of  these  phenomena,  with  formulae  and  diagrams  of 
curves,  containing  the  elements  of  synthetical  investigation  for 
every  possible  case  of  practical  operations.  Some  of  the  results  of 
this  theory  are  given  at  the  end  of  the  present  article.  The  con 
ductor  of  a  submarine  cable  has  a  very  large  electrostatic  capacity 
in  comparison  with  that  of  a  land  telegraph  wire  in  consequence  of 
the  induction,  as  of  a  Leyden  phial,  which  takes  place  across  its 
gutta  percha  coat,  between  it  and  its  moist  outer  surface,  which 
may  be  regarded  as  perfectly  connected  with  the  earth, — that  is  to 
say,  at  the  same  potential  as  the  earth.  The  mathematical  expres 
sions  for  the  absolute  electrostatic  capacity  C,  per  unit  of  length, 
in  the  two  cases  are  as  follows. 

Let  D  =  diameter  of  the  inner  conductor,  supposed  to  be  that  of  a  Submar- 
circular  cross  section,  or  of  a  circle  inappreciably  less  than  one  cir-  ine  line, 
cumscribed  about  the  strand  which  constitutes  a  modern  submarine 


2  For  details  of  cable  manufacture  and  laying  consult  Douglas's  Telegraph. 
Construction,  London,  1877,  and  Captain  V.  Hoskiaer's  Laying  and  Repairing  of 


Electric  Telegraph  Cables,  London,  1878. 
3  Published  in  Proc.  Roy.  Soc.  for  1855. 
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conductor;  D'= outer  diameter  of  the  insulating  coat ;  I  =  specific 
inductive  capacity  of  the  gutta  percha  or  other  substance  consti 
tuting  the  insulating  coat.  Then 

=  2  log,  D'/D' 

Air  line.  In  the  case  of  a  single  wire  of  circular  section,  diameter  D,  un 
disturbed  by  the  presence  of  others,  and  supported  at  a  constant 
height  h  above  the  earth  by  poles  so  far  apart  as  not  to  influence 
its  capacity  sensibly —  j 

!  =  21og«4A/D< 

Example  1.  In  a  submarine  cable  in  which  D'=  1  centimetre  ; 
D  =  0'4  centimetre  ;  and  I  =  3'2— 

c_     _J 3-2  x -4343 

'~2 log, D'/D~~2x -3979 

Example  2.  In  a  land  line  in  which  D  =  0'6  centimetre  and 
h =600  centimetres —  j  -4343  1 

' =  2  loge  4A/D  =  r201 =  l^e' 

The  capacity,  therefore,  is  in  this  case  less  than  one-twenty-ninth  of 
that  of  the  submarine  cable  of  example  1  for  the  same  length. 

Telegraph  Testing. 

Stand-  Standards  of  Measurement. — A  brief  consideration  of  the  standards 
ards  of  according  to  which  the  electrical  qualities  referred  to  in  the  last 
measure-  section  are  measured,  and  the  measurements  to  be  described  in  this 
ment.  section  are  made,  will  render  the  statements  of  those  qualities  and 
quantities  more  definite.  A  complete  and  universally  comparable 
system  of  standards  for  physical  measurements  can  be  obtained  by 
adopting  arbitrarily  as  fundamental  units  those  of  length,  mass,  and 
time,  and  expressing  in  terms  of  these  in  a  properly  defined  manner 
the  units  of  all  the  other  quantities.  The  units  now  adopted  all 
over  the  world  for  electrical  measurements  take  the  centimetre  as 
the  unit  of  length,  the  gramme  as  the  unit  of  mass,  and  the  mean 
solar  second  as  the  unit  of  time.  There  are  two  systems  in  use, 
the  electrostatic  and  the  electromagnetic.  In  the  former  the 
mutual  forces  exerted  by  two  bodies,  each  charged  with  static 
electricity,  are  taken  as  the  starting-point,  and  in  the  latter  the 
mutual  forces  exerted  between  a  current  of  electricity  and  a  magnet. 
The  units  according  to  these  two  systems  are  definitely  related  ;  but 
as  we  deal  in  the  present  article  with  the  electromagnetic  system 
we  give  the  following  brief  account  of  it  only. 

Units.  The  dyne  or  unit  force  is  that  force  which,  acting  on  a  gramme 
of  matter,  free  to  move,  imparts  to  it  a  velocity  of  1  centimetre  per 
second.  Unit  quantity  of  magnetism  or  unit  magnetic  pole  is  that 
quantity  of  magnetism  which,  when  placed  at  a  distance  of  1  centi 
metre  from  an  equal  and  similar  quantity  of  magnetism  or  a 
magnetic  pole,  repels  it  with  unit  force.  Unit  magnetic  field  is  a 
field  which,  when  a  unit  quantity  of  magnetism  or  a  unit  magnetic 
pole  is  placed  in  it,  is  acted  on  by  unit  force.  Unit  current  is  a 
current  which,  when  made  to  flow  round  a  circle  of  unit  radius, 
produces  a  magnetic  field  of  2ir  units'  intensity  at  the  centre  of  the 
circle,  or  acts  on  a  unit  quantity  of  magnetism  placed  at  the  centre 
of  the  circle  with  2ir  units  of  force.  Unit  quantity  of  electricity  is 
the  quantity  conveyed  by  the  unit  current  in  one  second.  Unit 
difference  of  potential  is  the  difference  of  potential  between  the  ends 
of  a  conductor  of  unit  length  when  it  is  placed  with  its  length  at 
right  angles  to  the  direction  of  force  in  a  unit  magnetic  field  and 
kept  moving  with  a  velocity  of  1  centimetre  per  second  in  the 
direction  at  right  angles  to  its  own  length  and  to  the  direction  of 
the  magnetic  force.  Unit  electromotive  force  is  produced  in  a  closed 
i  circuit  if  any  unit  of  its  length  is  held  in  the  manner,  and  moved 
in  the  direction  and  with  the  velocity,  described  in  the  last  section. 
Unit  resistance  is  the  resistance  which,  when  acted  on  by  unit 
electromotive  force,  transmits  unit  current.  Unit  capacity  is  the 
capacity  of  a  body  which  requires  unit  quantity  of  electricity  to 
raise  its  potential  by  unity.  The  units  above  specified  are  generally 
referred  to  as  the  absolute  C.G.S.  electromagnetic  units  of  the  differ 
ent  quantities.  In  practice  their  magnitudes  were  found  incon 
venient,  and  certain  multiples  and  submultiples  of  them  have 
been  adopted  as  the  practical  units  of  measurement :  thus  the 
ohm  is  equal  to  109  C.G.S.  units  of  resistance;  the  volt  is  equal 
to  108  C.G.S.  units  of  electromotive  force  ;  the  ampere  is  equal  to 
10"1  C.G.S.  units  of  current ;  the  coulomb  is  equal  to  10"1  C.G.S. 
units  of  quantity ;  the  farad  is  the  capacity  which  is  charged  to  a 
volt  by  a  coulomb,  and  is  equal  to  10~9  C.G.S.  units  of  capacity  ; 
the  microfarad  is  the  millionth  part  of  the  farad,  and  is  equal  to 
10~15  C.G.S.  units  of  capacity. 

We  are  here  chiefly  concerned  with  the  units  of  electromotive 
force,  resistance,  and  capacity.  No  universally  recognized  standard 
of  electromotive  force  has  yet  been  established,  but  the  want  has 
been  to  a  great  extent  supplied  by  the  potential  galvanometers, 
electrostatic  voltmeters,  standard  cells,  and  other  instruments 
devised  by  Sir  W.  Thomson  and  others.  The  work  of  Lord  Rayleigh, 
Dr.  Fleming,  and  other  experimenters  on  the  Clark  and  Daniell 
standard  cells  has  shown  conclusively  that  an  electromotive  force 


can  be  reproduced  with  certainty  within  one -tenth  per  cent,  of 
accuracy  by  means  of  either  of  these  cells.  Specimens  of  the 
standard  unit  of  resistance,  or  ohm,  made  of  an  alloy  of  platinum 
and  silver,  or  of  platinum  and  iridium,  have  been  constructed,  and 
can  be  relied  on,  if  properly  taken  care  of,  to  remain  very  nearly 
accurate  from  year  to  year.  Similar  specimens  of  the  standard  unit 
of  capacity  or  microfarad  which  remain  very  nearly  constant  have 
been  successfully  produced.  For  a  fuller  treatment  of  this  subject 
and  of  the  methods  of  determining  the  different  units,  see  ELEC 
TRICITY,  vol.  viii.  p.  40  sq.1 

Telegraph  line  testing  consists  mostly  of  comparisons  of  the  re 
sistance  of  the  conductor  and  the  insulator  with  sets  of  standard 
resistances,  and  of  comparisons  of  the  inductive  capacity  of  the 
line  or  cable  with  standard  condensers  of  known  capacity.  When, 
as  is  sometimes  the  case,  the  strength  of  the  current  flowing  through 
the  line  or  through  a  particular  instrument  is  to  be  determined,  it 
is  measured  by  an  electrodynamometer,  or  by  a  current  galva 
nometer,  properly  constructed  for  indicating  currents  in  absolute 
measure.  In  the  absence  of  such  an  instrument  it  may  be  obtained 
accurately  by  the  use  of  a  standard  galvanometer  in  a  known  or 
determined  magnetic  field,  or,  taking  advantage  of  Faraday's  dis 
covery  of  the  electro-chemical  equivalents,  by  measuring  the  amount 
of  silver  or  of  copper  deposited  by  the  current  when  it  is  made  to 
pass  through  an  electrolytic  cell ;  or  the  electromotive  force  per 
unit  resistance  of  the  circuit  may  be  determined  by  the  use  of 
standard  resistances  and  a  standard  cell.  Space  does  not  allow  us 
to  do  more  than  simply  refer  to  these  methods,  the  first  two  at  least 
of  which  involve  accurate  and  somewhat  difficult  experimental  work.2 

Measurement  of  Wire  Resistance. — (1)  By  WTieatstone' s  bridge.3  Measure- 
Let  I  (fig.  8)  be  the  line  with  its  distant  end  connected  with  the  ment  of 
earth,  a  and  b  known  resistances, 


x  a  resistance  which  can  be  varied, 
G  a  galvanometer,  K  a  single  lever 
key,  KJ  a  reversing  key,  and  B  a 
battery.  Put  the  zinc  pole  of  the 
battery  to  the  line  and  adjust 
the  resistance  x  until  the  gal 
vanometer  G  shows  no  deflexion 
when  Kj  is  depressed.  We  then 
have,  assuming  no  electromotive 
force  in  the  line,  Z= 


.     wire  re 
sistance 

rnby 

[  \  Wheat- 
stone's 
bridge. 


Fig.  8. 

Next  put  the  copper  pole  to  the  line  and 

repeat  the  test,  and  suppose  in  this  case  I  =  ax^Jb  ;  if  these  two  values 
of  I  nearly  agree  the  true  value  may  be  taken  as  2axlx2/b(x1  +  a^).  The 
effect  of  an  electromotive  force  in  the  line  itself  is  nearly  eliminated 
by  reversing  the  battery. 

(2)  Let  the  battery  B  (fig.  9)  be  connected  through  the  keys  Ka  By  direct 
and  K  and  the  galvanometer  G  with  the  line  I,  which  has  its  distant  deflexion, 
end  to  the  earth  as  before ;  shunt  the  galvanometer  by  a  shunt  s 
until  a  convenient  deflexion  is  obtained,  and  then  take  as  quickly 
as  possible  a  series  of  readings  with  zinc  and  copper  alternately  to 
the  line.  Next  substitute  for  I  a  set  of  resistance  coils  and  vary 
the  resistance  until  the  same  series  of  readings  is  obtained.  The 
resistance  introduced  for  the  reproduction  of  each  reading  indicates 
the  apparent  resistance  of  the  line  when  that  reading  was  taken. 
The  readings  will  generally  differ  because  of  the  existence  of  a  vari 
able  electromotive  force  in  the  line.  If,  however,  the  difference  is 
not  very  great,  the  harmonic  mean  of  the  arithmetic  mean  of  the 


1  For  the  development  of  this  important  part  of  electrical  science,  see  Weber, 
"  Messungen  galvanischer  Leitungswiderstande  nach  einein  absoluten  Maasse," 
in  Poggendorff's  AnnaUn,   March   1851;    Thomson,    "Mechanical   Theory   of 
Electrolysis,"  "Application  of  the  Principle  of  Mechanical  Effect  to  the  Measure 
ment  of  Electromotive  Force,  and  of  Galvanic  Resistances  in  Absolute  Units," 
and  "  Transient  Electric  Currents,"  in  Phil.  Mag.,  1851  and  1852 ;  Weber, 
Electrodynamische  Maassbestimmungen,  insbesondere  Zuriickfuhrung  der  Strom- 
intensitatsmessungen  aufmechanischenMaass,  Leipsic,  1856  ;  Thomson,  "  On  the 
Electric  Conductivity  of  Commercial  Copper,"  "Synthetical  and  Analytical 
Attempts"  on  the  same  subject,  and  "  Measurement  of  the  Electrostatic  Force 
between  the  Poles  of  a  Daniell's  Battery,  and  Measurement  of  the  Electrostatic 
Force  required  to  produce  a  Spark  in  Air,"  Proc.  Roy.  Soc.,  1857  and  1860; 
reprint  of  Reports  of  Brit.  Assoc.  Committee  on  Electr.  Stand.,  &c.,  edited  by 
Prof.  F.  Jenkin  ;  Thomson,  Electrical  Units  of  Measurement,  a  lecture  delivered 
at  Institution  of  Civil  Engineers,  1883  ;  Reports  of  the  International  Conference 
for  the  Determination  of  the  Electrical  Units,  held  at  Paris  in  1882  and  1884  ; 
A.  Gray,  Absolute  Measurements  in  Electricity  and  Magnetism,  London,  1884. 

2  See  A.  Gray,  Absolute  Measurements  in  Electricity  and  Magnetism,  pp.  27, 
74;  also  T.  Gray,  Phil.  Mag.,  November  1886.    The  following  quotation  from 
the  art.  TELEGRAPH  in  the  8th  ed.  of  the  Ency.  Brit,  shows  how  comparatively 
recent  is  the  introduction  of  anything  like  absolute  measurement  in  telegraph 
testing: — "The  ordinary  test  for  insulation  consists  in  applying  a  galvanic 
battery,  with  one  pole  to  earth  and  the  other  through  a  galvanometer  coil,  to 
the  line  of  telegraph  of  which  the  remote  end  is  kept  insulated.     If  the  insula 
tion  of  the  whole  line  were  perfect,  the  galvanometer  needle  would  stand  at 
zero  ;  but,  when  looked  for  with  a  battery  of  suitable  power  and  a  galvanometer 
of  suitable  sensibility,  indications  of  a  current  are  always  found,  unless  it  is  a 
very  short  length  of  very  perfectly  insulated  line  that  is  tested.     The  absolute 
measure  of  the  strength  of  this  current  divided  by  the  absolute  measure  of  the 
electromotive  force  of  the  battery  gives  an  absolute  measure  for  the  insulation 
of  the  cable.     No  telegraphic  testing  ought  in  future  to  be  accepted  in  any  de 
partment  of  telegraphic  business  wliich  has  not  this  definite  character,  although 
it  is  only  within  the  last  year  that  convenient  instruments  for  working  in  absolute 
measure  have  been  introduced  at  all,  and  the  whole  system  of  absolute  measure 
ment  is  still  almost  unknown  to  practical  electricians."    It  was  put  in  practice 
systematically  for  the  first  time  in  1859,  in  experiments  by  Prof.  F.  Jenkin. 

3  For  this  theory,  see  ELECTRICITY,  voL  viii.  p.  44. 
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Fig.  9. 


resistances,  when  zinc  and  copper  were  respectively  to  the  line,  will 
give  nearly  the  true  resistance.  Since  the  deflexions  are  reproduced 
by  substituting  resistances 
for  the  line,  the  galvano 
meter  zero  may  be  off  the 
scale  to  one  side,  and 
hence  the  total  deflexion, 
and  therefore  the  sensi 
bility,  may  be  made  very 
considerable.  In  this  case 
the  reversing  key  K  is  re 
quired  for  keeping  the  de-  1  E  I 
flexion  in  the  same  direc-  I  -  1 
ticoi.  With  a  perfectly  insulated  battery  this  can  be  accomplished 
by  putting  the  galvanometer  between  the  battery  and  the  key  K  ; 
but  the  arrangement  shown  is  safer.  The  most  suitable  galvano 
meter  for  these  tests  is  a  dead-beat  mirror  galvanometer  with  a  long 
enough  suspension  to  prevent  error  from  the  viscosity  of  the  fibre. 
Such  an  instrument  is  much  to  be  preferred  to  the  astatic  form, 
especially  when  variable  earth-currents  are  present. 

By  differ-     (3)  A  highly  sensitive  modification  of  method  (2)  is  obtained  by 

eutial        the  use  of  a  differential  galvanometer,  one  coil  of  which  is  joined  in 

galvano-  circuit  with  the  standard  resistances  and  the  other  coil  with  the 

meter,      line.     The  resistances  are  then  adjusted  to  balance,  or  to  give  no 

permanent  deflexion  when  the  battery  circuit  is  closed.     Several 

balances  with  positive  and  negative  currents  must  be  taken  and 

the  results  combined  as  indicated  above. 

By  elec-  (4)  When  an  electrometer  is  employed  for  testing  insulation,  as 
trometer.  described  below,  it  may  be  used  for  the  wire  resistance  also  either 
by  substituting  it  for  th.e  galvanometer  in  Wheatstone's  bridge 
method  (fig.  8,  G)  or  by  that  shown  in  fig.  10.  One  pole  of  the 
battery  B  is  joined  to  the 
line  through  the  reversing 
key  K  and  the  resistance  R, 
the  other  pole  being  to  the 
earth.  The  electrometer  El 
is  then  applied  to  the  two 
ends  of  R  and  to  the  end  of 
I  and  the  earth  alternately  [  E  ] 
and  the  relative  deflexion  F58- 

noted.  The  deflexions  should  be  as  nearly  as  possible  equal  ;  that 
is,  R  should  be  as  nearly  as  possible  equal  to  I.  The  form  of  re 
versing  key  shown  at  Kx  is  convenient  for  this  test,  as  it  allows 
the  comparisons  to  be  made  quickly  ;  and,  as  the  readings  can  be 
always  taken  to  the  same  side  of  zero,  the  whole  length  of  the  scale 
is  available  for  each  deflexion.  The  key  consists  of  two  ordinary 
front  and  back  stop  single  lever  keys  fixed  together  by  an  insulat 
ing  piece  i  at  such  a  distance  apart  that  the  contact  stops  a,  b  and 
c,  d  are  at  the  corners  of  a  square.  Suppose  one  pole  of  the  battery 
put  to  the  line  and  the  resistance  R  adjusted  until  no  change  of 
deflexion  is  obtained  by  depressing  Kj  ;  then  R  is  equal  to  lif  there 
is  no  earth  disturbance.  Then  put  the  other  pole  of  the  battery 
to  the  line  ;  turn  the  levers  of  K  through  90°  round  the  pivot  p  ; 
and  repeat  the  adjustment  of  R  for  a  second  determination  of  I. 
Repeat  these  measurements  several  times  and  combine  the  results 
in  the  manner  described  in  method  (2).  If  R  is  not  made  equal  to 
I,  the  resistances  are  in  the  ratio  of  the  corresponding  deflexions. 
Measure-  Measurement  of  Insulator  Resistance.  —  (1)  In  the  direct  deflexion 
ment  method  the  connexions  are  the  same  as  those  shown  in  fig.  9,  except 
of  insula-  that  the  distant  end  of  the  line  is  insulated.  Very  great  care  must 
tor  re-  be  taken  that  the  galvanometer  and  all  the  connexions  between  it 
sistance  ;  and  the  end  of  the  line  are  so  well  insulated  that  no  sensible  part 
direct  of  the  observed  deflexion  is  due  to  leakage  through  them.  In 
deflexion  making  the  test,  first  earth  the  line  for  five  minutes  ;  then,  with 
method,  the  galvanometer  short-circuited,  apply  the  zinc  pole  of  the  battery 
to  the  line  ;  at  the  end  of  from  thirty  seconds  to  a  minute,  depend 
ing  on  the  length  and  capacity  of  the  line,  remove  the  short-circuit 
plug  ;  and  record  the  deflexion  at  the  end  of  every  ten  or  fifteen 
seconds  during  the  whole  time  (usually  from  ten  to  twenty  minutes) 
the  test  is  continued.  Again  earth  the  line  for  an  interval  equal 
to  that  during  which  the  battery  was  applied  ;  then  apply  the 
copper  pole  of  the  battery  and  repeat  the  readings  as  before.  Using 
the  deflexions  as  ordinates  and  the  corresponding  times  as  abscissae, 
construct  a  smooth  curve  for  both  the  zinc  and  the  copper  test. 
The  galvanometer  constant  divided  by  the  mean  ordinate  of  these 
curves  at  any  time  gives  the  insulation  at  that  time.  To  deter 
mine  the  galvanometer  constant,  substitute  a  high  resistance  R,  say 
one  megohm,  for  the  line,  and  shunt  the  galvanometer  with  a  shutt 
s.  If  the  deflexion  under  these  circumstances  is  d  and  G  is  the 
galvanometer  resistance,  the  constant  is 


Electro-       (2)  The  electrometer  method  is  only  applicable  to  lines  of  con- 

meter       siderable  inductive  capacity,   but  is  particularly  well  suited  for 

method,    cable  testing.     The  battery  B  (fig.  11)  is  connected  through  a  re 

versing  key  Kj  to  the  ends  of  the  resistance  slide  ab,  one  end  of 


which  is  put  to  earth.  The  slide  generally  consists  either  of  10  or 
100  equal  resistances,  amounting  in  the  aggregate  to  from  10,000 
to  100,  000  ohms.  The  cable 
can  be  connected  by  means 
of  the  reversing  key  K  to 
either  pair  of  quadrants  of 
the  electrometer  El,  the 
slider  s  being  at  the  same 
time  put  to  the  other  pair. 
To  determine  the  constant 
of  the  electrometer,  con 
nect  the  earth  wire  w  with 
the  cable  terminal  and  the 
slider  with  contact  1,  and 
observe  the  deflexion  ;  this 
should  be  the  same  for  both 
directions  of  the  current 
through  the  slide  ;  its  value  multiplied  by  10,  when  the  slide  is 
made  up  of  ten  coils,  gives  the  value  in  scale  divisions  of  the 
full  difference  of  potential  between  the  ends  of  the  slide.  This 
number  added  to  the  zero  reading  of  the  electrometer  is  called  the 
inferred  zero.  To  find  the  insulation  of  the  cable,  remove  the  wire 
w,  put  in  the  short  circuit  plug  p,  move  the  slider  to  contact  10, 
and,  the  distant  end  of  the  cable  being  insulated,  apply  by  means 
of  K]  the  zinc  pole  of  the  battery  to  the  cable  and  the  copper  pole 
to  the  earth.  Allow  sufficient  time  for  the  cable  to  charge  —  say 
one  minute  for  a  cable  of  2000  knots  —  then  remove  the  short-cir 
cuit  plug  and  take  readings  every  fifteen  or  thirty  seconds.  The 
difference  of  these  readings  from  zero  gives  the  fall  of  potential  of 
the  cable  due  to  discharge  through  the  insulating  coat.  Next 
earth  the  cable  at  both  ends  for  a  time  equal  to  the  duration  of  the 
last  test,  and  after  reversing  K  put  the  copper  pole  of  the  battery 
to  the  cable  and  the  zinc  pole  to  the  earth  and  take  another  series 
of  readings.  Subtract  these  readings  from  the  inferred  zero,  and, 
using  the  differences  as  ordinates  and  the  corresponding  times  as 
abscissae,  draw  two  curves.  To  find  the  insulation  of  the  cable  at 
any  interval  t  after  the  battery  was  applied,  draw  a  tangent  to  the 
curve  at  the  point  corresponding  to  that  time  and  produce  it  to  cut 
the  axis  of  the  ordinates.  Let  Dj  be  the  ordinate  to  the  point  of 
intersection,  and  D  the  ordinate  at  the  time  t  ;  then,  if  C  be  the 
capacity  of  the  cable  in  microfarads  and  I  its  insulation  in  megohms, 


_ 

,  -D/ 

If  the  difference  between  the  reading  and  the  inferred  zero  at  the 
times  t  and  ^  be  D  and  D1}  the  insulation  is  given  by  the  equation 
-•4343(^-0 
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when  2j  -  1  is  reckoned  in  seconds.  This  latter  is  the  formula  com 
monly  used  ;  it  gives  the  insulation  at  some  time  in  the  interval 
between  the  two  observations  ;  the  exact  time  depends  on  the  rate 
of  "absorption"  of  the  cable. 

The  advantages  of  the  electrometer  method  of  testing  cables  are 
the  comparative  steadiness  of  the  needle  during  earth-current  dis 
turbances,  its  high  sensibility  for  the  detection  of  small  intermittent 
faults,  and  the  fact  that  simultaneous  tests  can  be  taken  from  both 
ends  of  the  cable.  In  order  to  test  from  both  ends  simultaneously 
one  or  other  of  the  following  methods  may  be  adopted.  Call  the 
ends  of  the  cable  A  and  B,  and  suppose  the  operator  at  A  is  to  be 
gin  the  test.  The  operator  at  B  joins  the  copper  pole  to  the  earth 
and  the  zinc  pole  to  the  line,  and  leaves  the  slider  of  his  slide  re 
sistance  at  the  earth  end  of  the  slide.  Then,  at  a  time  previously 
arranged,  he  watches  until  he  sees  the  electrometer  begin  to  indi 
cate  a  charge  in  the  cable,  and  moves  the  slider  along  the  slide  so 
as  to  keep  the  electrometer  near  zero.  As  soon  as  the  electrometer 
ceases  to  indicate  increase  of  charge  he  ceases  to  move  the  slider 
and  begins  to  record  the  deflexions  at  regular  intervals,  the  first 
reading  being  taken  as  zero.  The  other  method  is  to  leave  the 
slider  permanently  to  earth  and  keep  the  electrometer  so  insensitive 
that  the  deflexion  is  always  within  the  limits  of  the  scale.  Ob 
serve  the  time  at  which  the  electrometer  begins  to  be  deflected,  and 
from  that  time  onward  take  readings  every  thirty  seconds  during 
the  time  of  the  test.  The  mean  of  the  readings  taken  at  both  ends, 
reduced  to  the  same  sensibility,  should  be  used  for  calculating  the 
insulation.  This  method  not  only  eliminates  the  effects  of  earth- 
current  disturbance  but  also  throws  light  on  the  nature  and  dis 
tribution  of  such  disturbances. 

When  an  electrometer  is  not  available  and  the  line  is  too  much  Fall  of 
disturbed  for  good  tests  to  be  obtained  by  the  galvanometer  method,  potential 
the  following  procedure  may  be  adopted.     Join  the  battery  and  the  method 
galvanometer  in  series  with  the  cable  as  for  the  direct  deflexion  by  gal- 
test.     Short-circuit  the  galvanometer  and  charge  the  cable  for  one  vano- 
minute.     Insulate  the  cable  for  fifteen  seconds  ;  then  break  the  meter. 
short  circuit  of  the  galvanometer  ;  again  apply  the  battery,  and 
take  the  deflexion  produced  by  the  charge.     Keep  the  battery  on 
the  cable  for  fifteen  seconds,  and  during  that  time  take  if  possible 
the  direct  deflexion  reading  two  or  three  times.    Again  insulate  for 
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fifteen  seconds  and  repeat  the  above  readings  ;  and  continue  the 
same  cycle  of  operations  for  the  whole  time  of  the  test.  After 
earthing  the  cable  for  the  proper  interval  repeat  the  above  test 
with  the  other  pole  of  the  battery  to  the  cable.  To  reduce  the 
charge  readings  to  absolute  measure,  find  the  deflexion  of  the  gal 
vanometer  needle  due  to  the  charge  of  a  condenser  of  n  microfarads 
capacity  by  the  testing  battery ;  let  d  be  this  deflexion.  Then  the 
deflexion  that  would  be  obtained  by  charging  the  whole  cable  would 
be  Cd/n,  and,  if  D  be  any  one  of  the  deflexions  during  the  test, 
Dn/Cd  is  the  fraction  of  the  whole  charge  which  has  been  lost  in 
the  fifteen  seconds  immediately  preceding  this  charge  ;  thus 
•4343  x 15 


The  method  just  described  takes  advantage  in  a  somewhat  imper 
fect  manner  of  both  the  direct  deflexion  and  the  electrometer 
test ;  but  the  galvanometer  should  have  such  a  long  period  that 
the  whole  of  the  charge  can  take  place  before  the  needle  is  sensibly 
moved  from  its  zero  position,  and  that  the  vibration  of  the  needle 
must  not  be  damped  to  any  great  extent, — a  condition  which  renders 
the  instrument  unsuitable  for  direct  deflexion  testing. 

The  points  with  regard  to  the  cable  which  should  be  particularly 
attended  to  when  testing  for  insulation  are — the  continuity  of  the 
insulation  all  through  the  test,  that  is,  there  should  be  no  sign  of 
a  breakdown  for  ever  so  short  a  time  ;  the  rate  of  polarization  with 
positive  and  negative  current  is  always  the  same  in  a  perfect  cable, 
but  is  seldom  so  when  a  fault  exists  ;  the  absolute  insulation  with 
both  currents  should  also  be  the  same  if  the  cable  is  perfect,  but  is 
never  so  for  any  length  of  time  when  a  fault  exists.  If  the  insula 
tions  show  any  sign  of  being  defective  great  care  must  be  taken 
not  to  apply  a  powerful  battery  to  the  cable,  unless  the  object  id 
to  increase  or  "break  down "  the  fault.  The  resistance  of  a  fault 
is  generally  diminished  by  applying  the  zinc  pole  of  the  battery  to 
the  cable  and  increased  by  applying  the  copper  pole ;  but  if  the 
fault  is  small  it  sometimes  happens  that  both  currents  increase 
the  resistance.  Even  a  very  powerful  battery  may  in  such  a  case 
fail  to  increase  the  fault. 

Thorn-  Capacity  Tests. — The  arrangement  of  the  connexions  for  Thom 
son's  son's  capacity  test  are  shown  in  fig.  12.  A  well-insulated  battery 
capacity  B  is  connected  through  a  reversing  key  1^  to  the  slide  resistance  ab, 
test.  and  by  means  of  a  key 
K  a  can  be  put  to  a 
standard  condenser  C 
and  b  to  the  cable, 
or  the  condenser  and 
the  cable  can  be  con 
nected  together  and 
then  both  put  to 
earth  through  the 
galvanometer  G  by 
closing  the  key  K». 
Any  point  in  the  re 
sistance  ab  can  be  put 
to  earth  by  means  of 
the  slider  s.  Suppose 
the  middle  point  put  to  the  earth,  then  C  and  L  will  be  charged  to 
equal  potentials  but  of  opposite  sign.  If  the  connexions  to  the 
slide  are  broken  and  C  is  joined  to  L,  the  resulting  charge  will  be 
zero  when  the  capacity  C  is  equal  to  the  capacity  L,  and  when  K2 
is  closed  no  current  will  flow  through  G.  Similarly,  if  as  is  to  sb 
as  L  is  to  C  the  resulting  charge  is  zero.  Hence  when,  after  join 
ing  C  to  L,  no  deflexion  is  shown  on  G  when  K3  is  closed — 


Gott's  A  modification  of  this  test  has  been  suggested  by  Mr  John  Gott. 
test.  The  condenser  C  is  joined  in  series  with  the  cable  and  one  end  of 
the  slide  is  put  to  earth.  The  galvanometer  G  is  joined  from 
the  end  of  the  cable  to  the  slider  s  and  the  position  of  the  latter, 
which  gives  no  deflexion,  is  found  by  successive  trials,  the  cable 
being  discharged  and  recharged  between  the  trials.  A  small  con 
denser  in  the  galvanometer  circuit  is  an  advantage,  as  it  allows 
several  adjustments  to  be  made  without  discharging  the  cable. 
The  most  suitable  instrument,  however,  is  an  electrometer,  as  it 
allows  the  adjustment  to  be  made  at  once. 

De  The  capacities  of  condensers  may  be  compared  by  charging  or 

Sauty's     discharging  them   through   a  galvanometer  and   comparing  the 

test.          deflexions,  or,  as  in  De  Sauty's  method,  by  substituting  them  for 

two  sides  of  a  Wheatstone's  bridge  and  finding  the  ratio  of  the 

resistances  in  the  other  two  sides  ;  then,  with  the  galvanometer 

circuit  closed,  the  battery  circuit  can  be  closed  without  producing 

any  deflexion.     The  galvanometer  circuit  must  join  the  condensers 

at  the  same  points  as  the  bridge  resistances.     These  methods  are 

quite  unsuited  for  telegraph-line  testing  because  of  the  resistance 

and  the  inductive  retardation  of  the  line. 

Tests  of  a  Submerged  Cable. — During  the  submergence  of  a  cable 
it  is  necessary  to  provide  the  means  of  knowing  at  every  instant 


whether  it  continues  in  perfect  electrical  condition,  so  that  should  Tests  of 
any  fault  develop  it  can  be  at  once  detected  and  further  paying  out  sub- 
stopped  until  it  is  removed.     It  is  also  of  great  importance  that  merged 
the  ship  and  shore  should  be  in  telegraphic  communication  with  cable. 
each  other.     The  arrangements  made  for  these  purposes  by  different 
electricians  vary  considerably  ;  but  the  general  principle  will  be 
gathered  from  fig.  13,  which  includes  all  that  is  absolutely  necessary 
for  the  purpose.     The 
principal    testing    sta 
tion  is  always  on  board 
the  ship,  and  from  it  all 
the  testing  operations 
both  on  board  and  on 
shore     are    regulated.          £     I  Gl 
Referring   first  to  the 
arrangements  on  board, 
B  is  the  testing  battery,  ]•» 
K  the  testing  key,  and  ~ 
G  the  testing  galvano- 1= 
meter;   B!  is  the  sig- "^J  B   B      B    B      0| 
nailing  or  "  speaking  "    B        *          KJ        Fig- 13. 
battery,  Ka  the  key,  and  G,  the  galvanometer ;  R  is  a  resistance  box 
and  E  the  earth-plate — the  ship's  side  in  this  case.     The  battery  B 
is  connected  through  the  key  K,  the  resistance  R,  and  the  galvano 
meter  G  to  the  cable,  as  for  direct  deflexion  testing.    The  shore  end 
of  the  cable  is  at  the  same  time  connected  to  one  set  of  plates  of  a 
highly  insulated  condenser  Ca  and  (although  this  may  be  omitted) 
to  one  pair  of  quadrants  of  an  electrometer  El.     The  other  pair  of 
plates  of  the  condenser  are  put  to  earth  through  the  signalling 
key  Kj.     It  is  convenient  also  to  have  a  second  condenser  C,  on 
shore,  the  capacity  of  which  can  be  readily  varied,  so  arranged  that 
its  capacity  can  be  added  to  that  of  Cl  by  depressing  the  key  K,  and 
again  discharged  through  a  galvanometer  G  by  releasing  the  key. 
The  operations  are  then  conducted  as  follows.     The  insulation  is 
measured  on  board  ship,  alternately  with  positive  and  negative 
currents  of  from  ten  to  fifteen  minutes'  duration,  by  observing  the 
deflexion  on  the  galvanometer  G  ;  and  the  reading  at  the  end  of 
each  minute,  or  oftener,  is  recorded  in  a  diary.     The  continuity  of 
the  conductor  is  tested  at  short  intervals — say  every  five  minutes — 
by  the  observer  on  shore  depressing  the  key  K  and  thus  adding  the 
capacity  of  C  to  the  cable.     This  gives  a  sudden  deflexion  on  the 
galvanometer  G  on  board,  and  at  the  same  time  shows  that  the 
conductor  is  continuous  and  that  the  observer  on  shore  is  attending 
to  his  duties.     When  the  shore  key  K  is  released,  the  discharge 
through  G  is  indicated  by  a  throw  deflexion,  the  amount  of  which 
is  recorded  in  the  diary  and  shows  the  potential  to  which  the  shore 
end  of  the  cable  is  kept  charged.     When  the  electrometer  El  is 
used,  a  continuous  test  of  the  potential  at  the  shore  end  is  obtained, 
and  the  development  of  a  fault  in  the  cable  is  at  once  indicated. 
It  is  convenient  for  this  purpose  to  dispense  with  the  charge  in  the 
electrometer  jar  and  needle  and  connect  the  needle  to  the  pair  of 
quadrants  which  are  joined  to  the  cable.     The  deflexion  is  then 
proportional  to  the  square  of  the  potential  and  is  always  to  one  side 
of  zero,  so  that  the  whole  range  of  the  scale  is  available  for  the  de 
flexion.     The  tests  for  wire-resistance  and  capacity  are  practically 
the  same  as  those  already  described.     They  are  in  ordinary  circum 
stances  of  much  less  importance  than  the  insulation  tests.     The 
wire-resistance  test  is  of  great  value,  however,  for  giving  a  close 
estimate  of  the  temperature  of  the  submerged  cable,  and  hence  for 
giving  the  means  of  comparing  the  tests  of  the  submerged  cable 
with  those  of  the  cable  previous  to  submersion.     In  laying  short 
lengths  of  cable  the  shore  station  may  be  dispensed  with  and  capacity 
tests  relied  on  for  continuity.     Communication  between  ship  and 
shore  is  carried  on  by  means  of  the  keys  K1(  Kj,  the  galvanometer 
G,,  and  the  batteries  Bj,  Bv     The  signalling  key  on  board  the  ship 
adds  or  subtracts  the  electromotive  force  of  the  battery  B:  from  the 
testing  battery,  and  hence  varies  the  potential  of  the  cable.    This  is 
shown  on  shore  by  the  partial  charge  or  discharge  of  Cj  passing 
through  the  galvanometer  G1  and  is  interpreted  in  accordance  with 
the  single  needle  alphabet  in   the   ordinary  way.     In  a  similar 
manner  the  signalling  key  on  shore  varies  the  charge  of  Cv  and 
so  causes  slight  variations  of  the  testing-current  on  board  the  ship, 
which  are  read  on  the  galvanometer  Gx  and  interpreted  in  the  same 
way.     The  testing  is  usually  suspended  during  the  signalling ;  but 
if  the  message  is  long  an  insulation  reading  is  taken  every  few 
minutes  according  to  pre-arrangement. 

The  galvanometers  used  at  sea  require  to  be  constructed  so  that  Marine 
the  rolling  of  the  ship  does  not  deflect  the  needle,  either  on  account  galvan- 
of  its  inertia  and  the  action  of  gravity,  or  of  the  relative  changes  in  ometer. 
the  position  of  the  ship's  magnetism.     The  best  form  of  marine 
galvanometer  consists  of  two  short  bobbins  of  fine  silk-covered  wire 
placed  end  to  end,  about  an  eighth  of  an  inch  apart,  and  having 
their  axes  in  the  same  line,  with  a  very  light  mirror,  carrying  ce 
mented  to  its  back  one  or  more  small  magnets  suspended  between 
the  two  bobbins  in  such  a  way  that  the  centre  of  the  mirror  is  in 
their  common  axis.     The  mirror  and  magnet  system  weighs  from 
one-half  to  one  grain.     It  is  suspended  as  shown  in  fig.  14  by  a 
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FIG.  14. — Marine  galvano 
meter. 


single  silk  fibre/,  which  passes  through  the  centre  of  inertia  of  the 
mirror  and  needle  system  in  and  is  fixed  at  one  end  directly  to  the 
frame  F  and  at  the  other  end  to  a  light 
spring  s.  The  frame  F  is  made  thin 
enough  to  slide  into  the  opening  between 
the  two  bobbins,  so  that  the  mirror  can 
be  easily  taken  out  for  adjustment  when 
necessary.  So  long  as  the  suspending  fibre 
passes  through  the  centre  of  inertia  of  TO 
it  is  clear  that  no  motion  of  translation 
of  F  can  produce  rotation  of  the  mirror. 
When  the  instrument  requires  to  be  highly 
sensitive,  as  for  testing  purposes,  it  is 
shielded  from  the  action  of  the  ship's  and 
the  earth's  magnetism  by  enclosing  it  in 
a  massive  iron  case.  For  signalling  pur 
poses  the  controlling  magnet  is  arranged 
to  produce  at  the  needle  a  field  so  strong 
that  the  effect  of  variations  of  external  mag 
netism  is  inappreciable. 

Testing  for  Faults. — Numerous  methods  have  been  proposed  for 
the  localization  of  faults  in  telegraph  lines,  some  of  a  complex  char 
acter  and  adapted  to  the  cases  of  faults  of  a  kind  which  fortunately 
seldom,  if  ever,  occur.  We  give  here  a  brief  outline  of  the  tests 
for  the  cases  of  most  common  occurrence. 

Com-  For  the  determination  of  the  position  of  a  complete  rupture  with 

plete         the  conductor  insulated  both  the  insulation  and  the  capacity  tests 
rupture     are  theoretically  applicable.     The  insulation  of  a  line  of  uniform 
with  con-  type  and  material  is  inversely  as  its  length ;  hence  if  a  piece  is 
ductor      broken  off  the  insulation  is  increased.     If  I  be  the  total  insulation 
insu-         before  rupture,  Ij  the  insulation  of  one  section  after  rupture,  and  I 
lated.        the  total  length  of  the  line,  the  length  of  the  section  is  Il/l^     Un 
fortunately  it  is  difficult  to  obtain  the  necessary  accuracy  in  insula 
tion  testing  on  account  of  the  great  influence  of  earth -currents 
on  the  result ;  but  apart  from  this  there  is  always  some  uncertainty, 
especially  in  cables,  as  to  the  insulation  at  the  break.     For  cables 
a  fairly  reliable  test  can  be  obtained  from  the  capacity  even  when 
the  insulation  at  the  fault  is  somewhat  imperfect,  if  it  be  sufficient 
to  hold  the  greater  part  of  the  charge  for  a  few  seconds,  since  the 
amount  of  loss  in  any  short  interval  can  be  estimated  by  a  separate 
test.     The  capacity  of  a  uniform  cable  is  inversely  as  its  length  ; 
hence,  if  C  be  the  total  capacity  of  the  perfect  cable  and  C^  the 
capacity  of  one  section,  the  length  of  that  section  is  ZCj/C.     When — 
as  is  almost  always  the  case — the  cable  is  not  quite  uniform  in 
electrical  quality  and  in  temperature,  a  table  or  a  curve  showing 
the  wire  resistance,  the  insulation,  and  the  capacity  up  to  any  point 
from  either  end  should  be  kept  for  reference. 

Com-  It  is  not  at  all  uncommon  in  cables  for  one  side  of  a  fracture  to 

plete  be  partially  insulated  through  the  conductor  not  breaking  exactly 
fracture .  at  the  same  point  as  the  insulator.  In  this  case,  however,  the 
with  end  other  end  will  be  in  most  cases  almost  perfectly  earthed  and  the 
partially  position  of  the  fault  can  be  very  nearly  determined  by  the  wire- 
earthed,  resistance  test.  When  both  ends  are  partially  insulated  it  is  very 
difficult  to  obtain  a  near  approach  to  the  position  of  the  fault  because 
of  the  uncertainty  as  to  which  side  of  the  break  offers  the  greatest 
resistance.  A  first  approximation  is  obtained  by  finding  the  wire 
resistance  from  both  ends  and  subtracting  the  total  wire  resistance 
of  the  cable  from  the  sum  of  these.  This  gives  the  sum  of  the 
resistances  at  the  fracture,  and  half  of  this,  if  it  is  not  too  great, 
subtracted  from  the  resistance  of  either  section  gives  an  approxima 
tion  to  the  resistance  of  that  section  up  to  the  break.  If,  however, 
the  resistance  at  the  fracture  is  comparable  to  the  total  wire  re 
sistance  of  the  cable,  this  method  is  useless.  An  approach  to  the 
solution  of  the  difficulty  can  be  obtained  from  capacity  tests,  the 
cable  being  discharged  through  different  resistances  at  the  testing 
end.  But  the  procedure  is  very  uncertain  and  difficult,  and  a  full 
discussion  of  it  would  take  more  space  than  can  be  afforded  here. 
The  resistance  at  a  fault  can  sometimes  be  greatly  diminished  by 
repeated  application  alternately  of  the  positive  and  negative  poles 
of  a  powerful  battery  to  the  cable,  but  this  should  never  be  resorted 
to  if  it  can  possibly  be  avoided.  The  direct  deflexion  method  of 
taking  wire  resistance  is  most  suitable  for  these  tests.  The  resist 
ance  seems  to  diminish  gradually  after  the  battery  is  applied  until 
it  reaches  a  minimum  value,  after  which  it  again  increases.  This 
maximum  deflexion  should  be  taken  as  indicating  most  nearly  the 
true  wire  resistance  up  to  the  fracture. 

Partial          When  the  fault  is  a  partial  earth  without  fracture,  and  both 
earth        ends  of  the  cable  are  available — as  in  factory  testing,  or  when  a 
without    second  well -insulated  cable  can  be  used — the  most  satisfactory 
fracture,  method  is  the  loop  test.     In  this  the  two  sections  of  the  cable 
form  two  sides  of  the  Wheatstone's  bridge  ;  one  pole  of  the  battery 
is  put  to  the  junction  of  the  other  two  sides  and  the  other  pole 
to  earth, — that  is,  practically  to  the  fault.     The  ratio  of  the  resist 
ances  in  the  bridge  when  balance  is  obtained  gives  the  ratio  of  the 
resistances  of  the  two  sections  of  the  cable,  or  the  ratio  of  the 
resistance  of  one  section  to  the  resistance  of  the  other  section  plus 
the  resistance  of  the  second  cable.      The  total  resistance  of  the 


cable  being  known,  it  is  easy  to  determine  the  position  of  the  fault. 
When  the  fault  has  a  high  resistance  it  is  necessary  to  make  a  cor 
rection  for  the  want  of  perfect  insulation  in  the  sound  part  of  the 
cable.  When  both  ends  of  the  cable  are  not  available,  measure 
the  potential  at  the  testing  end  and  the  resistance  between  that  end 
and  the  earth,  and  simultaneously  measure,  by  means  of  a  slide  re 
sistance  and  zero  galvanometer  or  by  means  of  a  quadrant  electro 
meter,  the  potential  at  the  distant  end.  Then,  if  V  be  the  potential 
at  the  testing  end,  v  the  potential  at  the  distant  end,  and  R  the  re 
sistance  measured,  the  true  resistance  of  the  fault  is  R^l-v/V). 
Another  simple,  although  less  perfect  method,  may  be  mentioned. 
Measure  the  resistance  between  both  ends  and  the  earth  and  subtract 
from  the  sum  the  true  wire  resistance  of  the  cable  ;  the  difference 
is  twice  the  resistance  of  the  fault.  The  imperfection  of  this  method, 
and  indeed  of  any  which  involves  two  observations  not  made  simul 
taneously,  lies  in  the  variable  character  of  the  resistance  of  a  fault. 

III.  MODERN  TELEGRAPHS. 

The  code  of  signals  introduced  by  Morse  is  still  employed  in  the  Morse 
United  States  and  Canada,  and  the  international  code  in  vogue  in  system. 
Europe  differs  only  slightly  from  it.     Currents  in  one  direction  only 
are  used,  and  different  combinations  of  from  one  to  four  long  and 
short  contacts  form  the  letters,  while  the  numerals  are  represented 
by  groups  of  five  signals,  and  punctuation  and  other  special  signs 
by  groups  of  six  and  sometimes  more.     The  instruments  used  for 
land  telegraphs  on  this  system  are  of  two  types, — "  sounders,"  which 
indicate  by  sound,  and  "recorders,"  which  record  the  signals. 

(1)  Recorders  vary  in  details  of  construction,  but  all  have  the  Morse 
same  object,  namely,  to  record  the  intervals  during  which  the  current  recorders, 
is  applied  to  the  line.  In  the  earlier  forms  of  instrument  the  record 
was  made  by  embossing  lines  on  a  ribbon  of  paper  by  means  of  a 
sharp  stile  fixed  to  one  end  of  a  lever,  which  carried  at  the  other 
end  the  armature  of  an  electromagnet.  This  method  of  recording 
is  still  largely  employed  in  America,  and  certainly  has  the  advan 
tage  of  simplicity.  The  form  of  instrument  almost  universally 
used  in  Europe  makes  the  record  in  ink,  and  hence  is  sometimes 
called  the  "ink-writer."  This  method  has  the  advantage  of  dis 
tinctness,  and  so  is  less  trying  to  the  eyes  of  the  operators.  The 
action  of  the  instrument  will  be  understood  from  the  annexed 
sketch  (fig. 
15).  Sup 
pose  s  to 
be  a  strip 
of  paper 
which  is 
being'pull- 
ed  to  wards 
the  left  by 

means  of  two  rollers  ra  and 
moved  by  a  train  of  mechanism. 
Underneath  the  roller  r-^  a  small 
wheel  i  is  kept  turning  by  the 
same  mechanism,  and  has  its 
lower  edge  in  contact  with  the 
surface  of  ink  in  the  ink-well  w. 
When  a  current  is  sent  through 

the  magnet  m,  the  armature  a  is  FlG-  i5.-Morse  ink- writer,  one-fourth 
attracted  and  the  lever  I  lifts  the 

ink-wheel  i  into  contact  with  the  paper,  against  the  surface  of 
which  it  rolls  until  the  current  is  broken,  thus  making  a  mark  the 
length  of  which  depends  on  the  speed  of  the  mechanism  and  the 
time  the  current  flows.  As  the  speed  of  the  mechanism  is  nearly 
constant,  the  relative  lengths  of  the  marks  depend  only  on  the 
duration  of  the  current.  In  this  way  the  letters  of  the  alphabet, 
or  any  other  understood  signs,  are  indicated  by  groups  of  long  and 
short  marks,  commonly  called  "dashes"  and  "dots." 


ing  instrument  soon  Morse 
of     the      armature  sounders, 
fatiguing  method  of 


(2)  Operators  who  use  the  record- 
learn  to  read  the  message  by  the  click 
against  its  stop,  and  as  this  is  a  less 
reading,  and  leaves  the  hands  and 
eyes  free  to  write,  the  sound  is  usu 
ally  preferred.     Thus,  when  it  is  not 
necessary  to  keep  a   copy,  a  much 
simpler  instrument  may  be  employed 
and  the  message  read  by  sound.    The 
earliest  successful  form  was  Bright's 
bell  sounder,  which  consisted  of  two 
bells  of  distinct  tone  or  pitch, 
one  of  which  was  sounded  when 
the  current  was  sent  in  one 
direction  and  the  other  when 
it  was  reversed.     This  instru 
ment  was   capable   of  giving 
very  considerable  speed,  but  it 
was   more    complicated    than 
that  now  in  use,  which  consists 
only  of  an  electromagnet,  with  its  armature  lever  arranged  to  stop 


Fio.  16.— Morse  sounder,  one-fourth 
full  size. 
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against  an  anvil  or  screw  b  (fig.  16)  in  such  a  way  as  to  give  a  dis 
tinct  and  somewhat  loud  sound.  Dots  and  dashes  are  distinguished 
by  the  interval  between  the  sounds  of  the  instrument  in  precisely 
the  same  way  as  they  are  distinguished  when  reading  from  the 
recorder  by  sound.  The  form  of  sounder  commonly  used  in  England 
is  shown  in  fig.  16 ;  it  is  one  of  the  simplest  possible  instruments, 
is  easily  adjusted  to  the  current  by  tightening  or  slackening  the 
spring  s,  and  is  very  little  liable  to  get  out  of  order. 

Chemical  Another  and  in  some  respects  a  simpler  method  of  recording  is 
tele-  to  use  a  chemically  prepared  ribbon  of  paper.  Suppose,  for  in- 
graphs.  stance,  the  paper  ribbon  to  be  soaked  in  a  solution  of  iodide  of 
potassium  and  a  light  contact  spring  made  to  press  continu 
ously  on  its  surface  as  it  is  pulled  forward  by  the  mechanism. 
Then,  if  a  current  is  sent  from  the  spring  to  the  roller  through  the 
paper,  a  brown  mark  will  be  made  by  the  spring  due  to  the  liberation 
of  iodine.  This  was  the  principle  of  the  chemical  telegraph  proposed 
by  Edward  Davy  in  1838  and  of  that  proposed  by  Bain  in  1846. 
It  gives  a  ready  means  of  recording  on  the  Morse  plan  at  a  high 
rate  of  speed,  and  Bain's  telegraph  was  successfully  worked  for  some 
years  in  America.  Several  ingenious  applications  of  his  method 
have  been  proposed,  as,  for  example,  the  copying  telegraph  of  Bake- 
well  and  of  Cros,  by  means  of  which  a  telegram  may  be  transmitted 
in  the  sender's  own  handwriting ;  the  pantelegraph  of  Caselli ;  the 
autographic  telegraphs  of  Meyer,  Lenoir,  Sawyer,  and  others  ;  and 
the  autographic  typo-telegraph  of  Bonelli.  The  principle  of  action 
of  these  instruments  is  this.  Suppose  two  metallic  cylinders,  one 
at  the  sending  and  the  other  at  the  receiving  station,  to  be  kept 
revolving  synchronously,  and  suppose  the  axis  of  each  to  be 
threaded  with  a  fine  screw  so  that  as  it  revolves  rapidly  it  has  a 
slow  side  motion.  Wrap  round  the  cylinder  at  the  sending  station 
a  ribbon  of  tinfoil,  or  paper  covered  with  a  conducting  coating,  on 
which  the  message  is  written  in  varnish  or  some  other  insulating 
substance.  Suppose  also  a  ribbon  of  paper  which  has  been  soaked 
in  iodide  of  potassium  to  be  wrapped  round  the  cylinder  at  the 
receiving  station.  Cause  a  stile,  as  in  the  Bain  telegraph,  to  press 
on  each  cylinder  and  set  it  in  motion.  It  is  evident  that  so  long 
as  the  stile  at  the  sending  end  presses  on  the  clean  foil  the  stile 
at  the  receiving  end  will  continue  to  make  a  brown  mark,  but  that 
when  it  passes  over  the  varnish  the  mark  will  be  interrupted.  In 
this  way,  as  the  two  cylinders  revolve  and  move  sideways,  the  series 
of  interruptions  made  at  the  receiving  end  form  an  exact  copy  of 
the  varnish  marks  at  the  sending  end.  These  instruments  are  at 
present  but  little  used. 

It  has  been  found  possible  to  make  the  Morse  ink-writer  so  sensi 
tive  that  it  can  record  signals  sent  over  land  lines  of  several  hundred 
miles  in  length  very  much  faster  than  they  can  be  transmitted  by 
hand,  and  this  has  led  to  the  adoption  of  automatic  methods  of 
transmission.  One  was  proposed  by  Bain  as  early  as  1846,  but  it 
did  not  come  into  use.  That  now  employed  is,  however,  practically 
a  development  of  his  idea.  It  consists  in  punching,  by  means  of 
"  a  puncher,"  a  series  of  holes  in  a  strip  of  paper  in  such  a  way  that, 
when  the  strip  is  sent  through  another  instrument,  called  the 
"transmitter,"  the  holes  cause  the  circuit  to  be  closed  at  the 
proper  times  and  for  the  proper  proportionate  intervals  for  the 
message  to  be  correctly  printed  by  the  receiving  instrument  or 
recorder.  The  most  successful  apparatus  of  this  kind  is  that 
devised  by  Wheatstone  ;  others  have  been  introduced  by  Siemens 
and  Halske,  Gamier,  Humaston,  Siemens,  and  Little. 
Wheat-  In  Wheatstone's  automatic  apparatus  three  levers  are  placed  side 
stone's  by  side,  each  acting  on  a  set  of  small  punches  and  on  mechanism 
auto-  for  feeding  the  paper  forward  a  step  after  each  operation  of  the 
matic  levers.  The  punches  are  arranged  as  shown  in  fig.  17,  and  the 
system,  levers  are  adjusted  so 
that  the  left-hand  one 
moves  a,  b,  c  and  punches 
a  row  of  holes  across  the 
paper  (group  1  in  the 
figure),  the  middle  one 
moves  b  only  and  punches 
a  centre  hole  (2  in  the  figure),  while  the  right-hand  one  moves  a,  b, 
d,  e  and  punches  four  holes  (3  and  4  in  the  figure).  The  whole  of 
this  operation  represents  a  dot  and  a  dash  or  the  letter  "a."  The 
side  rows  of  holes  only  are  used  for  transmitting  the  message,  the 
centre  row  being  required  for  feeding  forward  the  paper  in  the 
transmitter.  The  perforation  of  the  paper  when  done  by  hand 
is  usually  performed  by  means  of  small  mallets,  but  at  the  central 
telegraph  office  in  London  the  keys  are  only  used  for  opening 
air-valves,  the  actual  punching  being  done  by  pneumatic  pressure. 
In  this  way  several  thicknesses  of  paper  can  be  perforated  at  the 
same  time,  which  is  a  great  convenience  for  press  work,  since 
copies  of  the  same  message  have  often  to  be  transmitted  to 
several  newspapers  at  the  same  time.  The  mode  of  using  the 
paper  ribbon  for  the  transmission  of  the  message  is  illustrated 
in  fig.  18.  An  ebonite  beam  E  is  rocked  up  and  down  rapidly  by 
a  train  of  mechanism  and  moves  the  cranks  A  and  B  by  means  of 
two  metal  pins  p,  p.  A  and  B  are  in  metallic  contact  with  each 
other  through  the  springs  s,  s,  and  they  carry  two  light  vertical 


rods  M,  Mj,  the  one  as  much  in  front  of  the  other  as  there  is  space 
between  two  successive  holes  in  the  perforated  ribbon.  To  the  other 
ends  of  A,  B  rods  H,  Hj  are  loosely  hinged,  their  ends  passing 
loosely  through  holes  in  the  ends  of  the  bar  P,  which  is  fixed  to 
the  divided  disk  D.  By  means  of  two  collars  K,  Ka  and  the  wheel 
W,  the  disk  D  is  made  to  oscillate  in  unison  with  the  beam  E. 
The  cranks  C  and  Cj  are  connected  with  the  poles  of  the  sending 
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battery  B.  The  operation  is  as  follows.  The  paper  ribbon  R  is 
moved  forward  by  its  centre  row  of  holes  at  the  proper  speed  above 
the  upper  ends  of  the  rods  M,  Mj ;  should  there  be  no  hole  in  the 
ribbon  it  pushes  the  crank  A  or  B  out  of  contact  with  the  pinsjj,  p 
and  prevents  a  current  passing  to  the  line.  Should,  however,  a 
row  of  holes,  like  group  1  above,  be  perforated,  the  rod  Mj  will  first 
be  allowed  to  pass  through  the  paper  and  copper  will  be  put  to  the 
line  ;  at  the  next  half  stroke  of  the  beam,  M  will  pass  through,  and 
as  the  disk  D  reverses  the  battery  zinc  will  be  put  to  the  line. 
Thus  for  a  dot  first  a  positive  and  then  a  negative  current  are  sent 
to  the  line,  the  effect  of  the  positive  current  continuing  during  the 
time  required  for  the  paper  to  travel  the  space  bejtween  two  holes. 
Again,  suppose  groups  3  and  4  to  be  punched.  The  first  part  will 
be,  as  before,  copper  to  the  line  ;  at  the  next  half  stroke  of  the  beam 
M  will  not  pass  through,  as  there  is  no  hole  in  the  paper ;  but 
at  the  third  naif  stroke  it  passes  through  and  zinc  is  put  to  the 
line.  Thus  for  a  dash  the  interval  between  the  positive  and  the 
negative  current  is  equal  to  the  time  the  paper  takes  to  travel  over 
twice  the  space  between  two  successive  holes.  Hence  for  sending 
both  a  dot  and  a  dash  reverse  currents  of  short  duration  are  sent 
through  the  line,  but  the  interval  between  the  reversal  is  three 
times  as  great  for  the  dash  as  for  the  dot.  In  the  receiving  instru 
ment  the  electromagnet  is  so  constructed  that  the  armature,  if 
pulled  into  any  position  by  either  current,  remains  in  that  position, 
whether  the  current  continues  to  flow  or  not,  until  a  reverse  current 
is  made  to  act  on  the  magnet.  For  the  dot  the  armature  is  de 
flected  by  the  first  current,  the  ink-wheel  being  brought  into  con 
tact  with  the  paper  and  after  a  short  interval  pulled  back  by  the 
reverse  current.  In  the  case  of  the  dash  the  ink-wheel  is  brought 
into  contact  with  the  paper  by  the  first  current  as  before  and  is 
pulled  back  by  the  reverse  current  after  three  times  the  interval. 
The  armature  acts  on  an  inking  disk  on  the  principle  described 
above,  save  only  that  the  disk  is  supplied  with  ink  from  a  groove 
in  a  second  wheel,  on  which  it  rolls :  the  grooved  wheel  is  kept 
turning  with  one  edge  in  contact  with  ink  in  an  ink-well.  By  this 
method  of  transmission  the  battery  is  always  to  the  line  for  the 
same  interval  of  time,  and  alternately  with  opposite  poles,  so  that 
the  effect  of  electrostatic  induction  is  reduced  to  a  minimum. 
Through  the  instrumentality  of  this  method  as  many  as  400  words 
per  minute  have  lately  been  transmitted  by  Mr  Preece  between 
London  and  Newcastle,  a  distance  of  278  miles. 

The  first  considerable  improvement  on  the  House  type-printer,  Hughes's 
referred  to  above,  was  made  by  D.  E.  Hughes  of  Kentucky  in  1855.  type- 
In  the  Hughes  instrument  (see  fig.  19)  two  trains  of  clockwork  printing 
mechanism,  one  at  each  end  of  the  line,  are  kept  moving  synchron-  tele- 
ously  by  powerful  spring  governors.     Each  instrument  is  provided  graph, 
with  a  key -board,  resembling  that  of  a  small  piano,  the  key  levers 
of  which  communicate  with  a  circular  row,  R,  of  vertical  pins.     A 
horizontal  arm  A  fixed  to  a  vertical  shaft  in  gear  with  the  mechan 
ism  sweeps  over  these  pins  at  the  rate  of  from  one  to  two  turns  per 
second.    When  a  key  is  depressed,  slightly  raising  one  of  the  pins, 
the  battery  is  put  to  the  line  for  a  short  time  at  that  part  of  the 
revolution  by  means  of  a  sledge  S  carried  by  the  horizontal  arm. 
The  current  thus  sent  to  the  line  may  be  made  either  to  act  directly 
on  the  printing  instrument  or  to  close  a  local  circuit  by  means  of  a 
relay.     For  simplicity  we  will  suppose  direct  action.     The  current 
then  passes  through  the  coils  of  a  powerful  electromagnet  M,  which 
relieves  the  printing  mechanism.     The  electromagnet  consists  of 
two  coils  each  containing  a  soft  iron  core  of  the  same  length  as  the 
coil.     These  cores  rest  on  the  ends  of  the  two  arms  of  a  powerful 
horse-shoe  permanent  magnet,  and  thus  become  strongly  polarized 
by  induction.     A  soft  iron  armature  is  placed  across  the  free  ends 
of  the  soft  iron  cores  and  is  pulled  by  a  strong  spring,  the  tension 
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of  which  is  adjusted  so  as  to  be  nearly  equal  to  the  magnetic  attrac 
tion.  The  current  is  sent  in  the  proper  direction  to  diminish  the 
power  of  the  magnet  and  allow  the  spring  to  preponderate.  A  very 
powerful  action  is  thus  obtained  by  means  of  a  very  small  current, 
the  actual  work  being  done  by  motive-power  in  the  instrument 
itself.  After  the  letter  is  printed  the  mechanism  short-circuits  the 
magnet  aud  replaces  the  armature  automatically.  The  printing 
action  is  as  follows.  The  type-wheel  W  is  carried  round  continu- 


Fio.  19. — Hughes's  type-printing  instrument,  one-tenth  full  size. 

ously  by  the  clockwork,  to  which  it  is  attached  through  a  friction 
sleeve  which  allows  it  to  be  stopped,  and  pushed  backward  or  for 
ward  without  stopping  the  mechanism.  Another  shaft  carrying 
three  cams  is  arranged  so  as  to  be  locked  into  gear  with  the  wheel- 
work  when  the  armature  leaves  the  poles  of  the  magnet.  The  cams 
then  come  into  action  in  rotation  ;  the  first  moves  the  adjustment 
lever,  shown  to  the  left  of  W  in  the  figure,  which  pushes  a  wedge- 
shaped  piece  into  the  teeth  of  the  type-wheel  and  adjusts  it  exactly 
to  the  proper  position  for  printing ;  the  second  cam  presses  the  paper 
against  the  type  ;  the  third  moves  forward  the  paper  ;  a  fourth  cam 
replaces  the  armature  of  the  magnet  and  relieves  the  cam  shaft, 
leaving  the  instrument  ready  to  receive  another  letter.  The  whole 
of  this  operation  occupies  only  a  small  fraction  of  a  second.  By 
means  of  the  adjustment  lever  or  "  corrector  "  I  every  error  in  syn 
chronism  decidedly  less  than  half  the  space  from  letter  to  letter  is 
perfectly  corrected  each  time  an  impression  is  made.  Thus,  during 
the  time  the  receiving  instrument  at  one  station  is  in  use,  its  type- 
wheel  is  kept  in  perfect  agreement  with  the  sending  wheel  at  the 
other  station  ;  and,  if  the  electric  action  keeps  time,  a  wrong  letter 
cannot  be  printed  unless  the  rate  of  the  clockwork  is  at  fault  by 
some  such  amount  as  one  or  two  per  cent.  If  the  two  wheels  are 
allowed  to  run  a  long  time  without  the  electric  maintenance  of 
agreement,  they  will  be  found  more  or  less  at  variance,  as  the 
pieces  of  clockwork,  however  good,  cannot  be  perfect.  All  that  is 
necessary  to  bring  them  into  agreement  again  is  to  strike  several 
times  the  key  corresponding  to  a  prearranged  adjustment  signal — 
that  corresponding  to  the  dot  type,  for  instance.  The  receiver  knows 
(according  to  the  regulated  system  of  working)  that  it  is  adjustment, 


not  message,  that  is  being  sent ;  and  he  turns  his  type-wheel  by 
hand  till  it  prints  dots.  He  then  signals  back  "O.K."  ("All 
correct !  ")  and  is  ready  to  receive  the  message.  If  by  any  accident 
his  type- wheel  gets  on  a  wrong  letter  in  the  course  of  a  message, 
he  disturbs  the  sender  (who  all  the  time  sees  the  effect  of  his  sending 
printed  before  his  own  eyes)  by  sending  back  a  few  currents  on 
him ;  he  receives  dots  by  way  of  acknowledgment,  and  resets  his 
type-wheel  to  print  correctly.  This  system  of  telegraphic  printing 
has  a  great  advantage  over  the  step-by-step  system  in  using  con 
tinuous  instead  of  intermittent  currents,  and  so  avoiding  the  neces 
sity  for  the  rapidly  acting  electric  escapement,  which,  however  skil 
fully  planned  and  executed,  is  always  liable  to  failure  when  worked 
too  rapidly.  In  Hughes's  instrument  almost  perfect  accuracy  and 
certainty  have  been  attained  ;  and  in  actual  practice  it  has  proved 
to  be  decidedly  superior  to  all  previous  type-printing  telegraphs, 
not  only  in  speed  and  accuracy,  but  in  less  liability  to  mechanical 
derangement  from  wear  and  tear  and  from  accident.  It  involves 
many  novel  features  :  the  receiving  electromagnet  is  of  peculiar 
construction  and  remarkable  efficiency  ;  the  transmitting  apparatus 
has  a  contrivance  to  prevent  unintentional  repetitions  of  a  letter 
through  the  operator  holding  his  finger  too  long  on  a  key  ;  the 
type-wheel  has  a  lock  for  each  station,  to  be  opened  by  its  own  key, 
one  of  the  letter  keys  of  any  of  the  instruments  in  the  circuit.  This 
instrument  was  for  some  years  extensively  used  in  the  United  States, 
until  superseded  by  G.  M.  Phelps's  modification  of  it,  known  as  the 


"American  combination  printing  telegraph,"  because  it  embodied 
part  of  Hughes's  and  part  of  House's  instruments.  With  this 
modified  form  somewhat  greater  speed  was  obtained,  but  it  was 
found  difficult  to  drive,  requiring  the  use  of  steam  or  some  such 
motive-power.  In  a  subsequent  modification  introduced  in  1875 
an  electromotor  is  applied  to  drive  the  printing  mechanism.  This 
allows  a  shorter  train  and  stronger  wheelwork  to  be  used,  secures 
more  certain  action,  and  involves  less  risk  of  derangement. 
Hughes's  form  was  taken  up  by  the 
French  Government  in  1860,  and  is  still 
very  largely  in  use  in  France. 

Stock  and  private  line  telegraphs  Stock 
constitute  an  important  class  of  instru-  tele- 
ments,  of  which  Laws's  ' '  gold  indi-  graphs, 
cator,"  introduced  in  1866,  may  be  taken 
as  the  forerunner.  A  brief  description 
of  Calahan's  stock  telegraph,  introduced 
in  1867,  will  give  a  general  idea  of  the 
action  of  this  class  of  instruments.  The 
printing  mechanism  consists  of  two  type- 
wheels,  on  the  edge  of  one  of  which  are 
the  letters  of  the  alphabet  and  on  the 
edge  of  the  other  the  numerals  from  1 
to  9  and  fractions  by  eighths  up  to  unity. 
The  type-wheels  are  placed  side  by  side, 
but  can  be  turned  independently  of  each 
other.  Beneath  them  a  platen  is  carried 
on  one  end  of  a  lever,  whose  other  end 
is  attached  to  the  armature  of  an  electro 
magnet.  Between  the  platen  and  the 
wheels  a  ribbon  of  paper  broad  enough 
to  cover  the  edges  of  both  wheels  is 
passed.  The  instrument  is  worked  by 
three  lines  of  wire,  one  for  driving  each 


type-wheel  and  one  for  printing  and  feeding  the  paper  forward. 
The  movement  of  the  type-wheel  is  accomplished  by  an  escapement 
acted  on  by  closing  and  opening  the  circuit  of  an  electromagnet. 
For  the  convenience  of  the  sender  the  transmitting  instrument  is 
made  in  the  form  of  two  dials,  each  resembling  the  dial  of  an 
ABC  instrument,  round  the  edge  of  one  of  which  letters  are 
printed,  and  round  the  other  the  numerals  and  fractions.  Mechanism 
is  provided  for  opening  and  closing  the  circuit,  so  that  by  turning 
a  handle  (fixed  to  an  axis  passing  through  the  centre  of  the  dial) 
until  an  index  attached  to  it  points  to  the  letter  which  is  to  be 
printed,  the  type- wheel  of  the  receiving  instrument  is  in  the  proper 
position  to  print  that  letter,  and  this  is  accomplished  by  depressing 
a  key  and  closing  the  third  circuit.  The  printing  magnet  then 
raises  the  platen  and  presses  the  paper  against  the  type.  Suppose 
direct  United  States  telegraph  stock  is  to  be  reported  and  the  price 
is  9|.  The  operator  turns  the  index  on  the  letter  dial  to  D  and 
presses  the  printing  key  ;  he  next  turns  the  index  to  period  and 
again  presses  the  printing  key  ;  he  then  turns  in  succession  to  U, 
to  period,  to  S,  to  period,  and  prints  these  ;  then  he  turns  the 
index  on  the  figure  dial  to  9  and  prints  it,  lastly  to  f  and  to  period, 
and  prints  them.  The  quotation  then  reads  on  the  paper  ribbon 
D.  U.  S.  9|. 

Various  modifications  of  this  instrument  have  since  been  intro 
duced.  In  one  form,  the  "universal  stock  printer,"  two  lines  of 
wire  are  required,  and  both  type-wheels  are  driven  by  one  wire, 
the  printing  magnet  being  made  to  change  the  action  from  one 
wheel  to  the  other  when  the  wheels  are  brought  into  a  particular 
position.  In  another,  "  Phelps's  stock  printer,"  only  one  line  of 
wire  is  required,  a  polarized  armature  being  used  for  moving  the 
type-wheels  and  an  ordinary  neutral  armature  for  the  printing. 
The  rapid  reversals  which  work  the  polarized  armature  do  not  last 
long  enough  to  move  the  printing  lever,  but  when  a  pause  is  made 
the  printing  mechanism  is  relieved  and  a  letter  printed.  This 
instrument  is  similar  in  principle  to  the  House  apparatus  and  is 
capable  of  working  at  a  considerable  speed. 1 

Cowper's  writing  telegraph  is  designed  to  record  the  message  in  Cowper's 
written  characters  ;  its  arrangement  is  as  follows  : — Two  lines  of  writing 
wire  are  connected,  one  with  each  of  two  small  resistance  slides,  tele- 
which  are  placed  in  such  a  way  that  the  sliders  move  in  the  same  graph, 
plane  but  in  directions  at  right  angles  to  each  other.     A  pen  placed 
at  the  point  of  intersection  of  the  lines  of  motion  of  the  two  sliders 
is  connected  with  them  in  such  a  way  that,  when  it  is  moved,  as  in 
the  act  of  writing,  each  slider  takes  up  that  component  of  the 
motion  which  is  in  the  direction  in  which  it  is  free  to  move.     The 
sliders  thus  vary  the  resistance  in  the  line  circuits  by  an  amount 
proportional  to  the  motion  of  the  pen,  and  when  a  battery  is  kept 
joined  in  the  circuit  the  current  varies  in  the  same  way.     The 
current  is  passed  through  the  coils  of  two  electromagnets  at  the 
receiving  end,  each  capable  of  giving  motion  to  a  pencil  in  one  line, 
at  right  angles  to  the  direction  of  motion  of  the  other.     When  the 
pen  at  the  sending  end  is  moved  as  in  the  act  of  writing  a  message 

1  For  these  and  other  type-printing  instruments,  see  Prescott's  Electricity 
and  the  Electric  Telegraph. 

xxm.  —  1 6 


122 


TELEGRAPH 


Open 
circuit, 
single- 
current 
system. 


Positive 
and  nega 
tive 
current. 


Double 
current. 


the  pencil  at  the  receiving  end  moves  in  a  corresponding  manner 
on  account  of  the  variations  of  the  current,  and  in  this  way  it 
writes  the  message  on  a  slip  of  paper  moving  beneath  its  point. 

Methods  of  Working  Telegraph  Circuits. — (1)  The  arrangement 
on  the  open  circuit  system  for  single-current  working  is  shown  in  fig. 
20,  in  which  Lj  represents  the  line,  G  a  simple  form  of  galvanoscope, 
used  simply  to  show 
that  the  currents  are 
going  to  line  when 
the  message  is  being 
transmitted,  K  the 
transmitting  key,  B 
the  battery,  I  the  re 
ceiving  instrument, 
and  E  the  earth- 
plate.  The  complete 

circuit   is   from    the         «— '  g-  -°- 

plate  E  through  the  instrument  I,  the  key  K,  and  the  galvano 
scope  G  to  the  line  L1;  then  through  the  corresponding  instru 
ments  to  the  earth-plate  E  at  the  other  end,  and  back  through 
the  earth  to  the  plate  E.  The  earth  is  always,  except  for  some 
special  reason,  used  as  a  return,  because  it  offers  little  resist 
ance  and  saves  the  expense  and  the  risk  of  failure  of  the  return 
wire.  The  earth-plate  E  ought  to  be  buried  in  moist  earth  or  in 
water.  In  towns  the  water  and  gas  pipe  systems  form  excellent 
earth-plates.  It  will  be  observed  that  the  circuit  is  not  in  this 
case  actually  open  ;  the  meaning  of  the  expression  "open  circuit" 
is  "no  battery  to  line."  Under  normal  circumstances  the  instru 
ments  at  both  ends  are  ready  to  receive,  both  ends  of  the  line  being 
to  earth  through  the  receiving  instruments.  A  signal  is  sent  by 
depressing  the  key  K,  and  so  changing  the  contact  from  a  to  b, 
and  thus  putting  the  battery  to  line.  On  circuits  where  the  traffic 
is  small  it  is  usual  to  make  one  wire  serve  several  stations.  The 
connexions  at  an  intermediate  or  wayside  station  are  shown  at  W. 
S  is  a  switch,  consisting  of  three  blocks  of  brass  fixed  to  an  insulat 
ing  base.  W  may  be  made  the  terminal  station  of  Lx  by  inserting 
plug  3,  and  of  L2  by  inserting  plug  2,  or  the  instruments  may  be 
cut  out  of  circuit  by  inserting  plug  1.  In  ordinary  circumstances 
the  messages  from  all  stations  are  sent  through  the  whole  line,  and 
thus  the  operator  at  any  station  may  transmit,  if  the  line  is  free, 
by  manipulating  his  key.  The  greatest  inconvenience  of  this  system 
arises  from  the  varying  strength  and  resistance  of  the  batteries 
used  at  the  different  stations.  As,  however,  delicate  recording 
instruments  are  seldom  required  on  such  circuits  little  difficulty  is 
experienced. 

(2)  The  connexions  for  positive  and  negative  current  or  single- 
needle  working  on  open  circuit  are  shown  in  fig.  21,  in  which  all  the 
letters     have «•  w 

the  same 
meanings  as 
before.  But 
N  is  a  single 
needle  instru 
ment,  and  K 
is  a  reversing 
key.  The 
levers  1  and  2 
press  against  •— • 
the  stops  a  when  the  line  is  free  ;  hence  the  line  is  to  earth  at  both 
ends.  But,  if  lever  1  is  depressed,  one  pole  of  the  battery  is  put 
to  line ;  if  2  is  depressed,  the  other  pole  is  put  to  the  line.  In 
this  way  the  needles  of  the  receiving  instrument  may  be  made  to 
turn  to  either  left  or  right ;  and,  if  we  call  a  motion  to  the  left  a 
dot  and  a  motion  to  the  right  a  dash,  the  Morse  alphabet  may  be 
read  from  these  motions.  The  connexions  for  wayside  stations  are 
illustrated  at  W,  and  will  be  readily  understood  from  the  descrip 
tion  given  under  single-current  working  above. 

(3)  When  the  line  consists  in  whole  or  in  part  of  underground 
or  submarine  cable  the  capacity  causes  a  very  considerable  diminu 
tion  in  the  speed  of  working.     This  is  to  some  extent  got  over  by 
putting  the 

earth  con 
nexion  in 
the  middle 
of  the  bat 
tery  and  us 
ing  double 
the  number 
of  cells,  as 
shown  in 
fig.  22.  The 
stop  a  of  the  . 
key  K  is  [EL"] 


connected     ' — ' 

through  a  switch  S  with  one  pole  of  the  battery  B,  and  the  stop  b 
in  the  usual  way  with  the  other  pole.  Suppose  the  arm  c  of  the 
switch  S  to  be  in  contact  with  2;  then  when  the  key  is  mani- 


pulated  it  sends  alternately  positive  and  negative  currents  into  the 
line.  If  the  positive  is  called  the  signalling  current,  the  line  will 
be  charged  positively  each  time  a  signal  is  sent ;  but  as  soon  as  the 
signal  is  completed  a  negative  charge  is  communicated  to  the  line, 
thus  hastening  the  discharge  and  the  return  of  the  relay  lever  to  its 
insulated  stop.  This  method  of  working  has  been  already  referred 
to  in  connexion  with  Wheatstone's  automatic  system. 

The  connexions  for  single-current  working  on  this  system  are  Closed 
illustrated  in  fig.  23.    It  differs  from  the  open  circuit  in  only  rcquir-  circuit 

ing  one  battery  (although,  as  i *    ( '-  system. 

in  the  figure,  half  of  it  is  often 
placed  at  each  end),  in  having 
the  receiving  instrument  be 
tween  the  line  and  the  key,  ( 
and  in  having  the  battery  con 
tinuously  to  the  line.  The 
battery  is  kept  to  the  line  by 
the  bar  c,  which  short-circuits 
the  keys.  When  signals  are  to 
be  sent  from  either  station  the 
operator  turns  the  bar  c  out  of 
contact  with  the  stop  b,  and  then  operates  precisely  as  in  open  cir 
cuit  sending.  This  system  is  more  expensive  than  the  open  circuit 
system,  as  the  battery  is  always  at  work  ;  but  it  offers  some  ad 
vantages  on  circuits  where  there  are  a  number  of  intermediate 
stations,  as  the  circuit  is  under  a  constant  electromotive  force  and 
has  the  same  resistance  no  matter  which  station  is  sending  or 
receiving.  The  arrangement  at  a  wayside  station  is  shown  at  W. 
When  the  circuit  is  long  and  contains  a  large  number  of  stations, 
the  sending  battery  is  sometimes  divided  among  them  in  order  to 
give  greater  uniformity  of  current  along  the  line.  When  only  one 
battery  is  used  the  current  at  the  distant  end  may  be  considerably 
affected  by  the  leakage  to  earth  along  the  line. 

In  working  long  circuits  with  ordinary  instruments  inconven-  Relay 
iently  high  battery  power  is  required  in  order  to  send  sufficient  working. 
current  to  produce  the  signals.     In  such  cases  it  is  usual  to  employ 
a  local  battery  to  produce  the  signals  and  to  close  the  local  battery 
circuit  by  means  of  a  delicate  circuit-closing  apparatus  called  a 
relay,  which  is  a  very  delicate  electromagnetic  key  having  its  lever 
attached  to  the  armature  of  the  magnet.     The  arrangement  at  a 
station  worked  by  relay  is  shown  in  fig.  24,  where  L  is  the  line  of 
wire,    joined    through 
the  key  K  to  one  end 
of  the  coil  of  the  relay 
magnet  R,  the  other  end 
of  which  is  put  to  earth. 
When  a  current  passes 
through  R  the  armature 
A  is  attracted  and  the 
local  circuit  is   closed 
through  the  armature 
at  b.    The  local  battery 
Bj  then  sends  a  current 
through  the  instrument 

I  and  records  the  signal.  Fig.  24.   1,  E  I 

In  the  form  of  relay  indicated  in  the  figure  the  armature  is  held 
against  the  stop  a  by  a  spring  S.  In  some  cases — as,  for  example, 
in  Siemens's  polarized  relay,  shown  in  fig.  25 — the  armature  a  is 
put  in  contact  through  the  pivot  h 
with  one  pole  N  of  a  permanent  magnet 
m,  the  other  pole  s  of  which  is  fixed  to 
the  yolk  y  of  a  horse-shoe  electromag 
net  M.  The  armature  is  placed  between 
the  poles  of  the  electromagnet,  a  little 
nearer  one  pole  than  the  other,  so  that 
the  magnetic  attraction  holds  the  con 
tact  lever  against  the  insulated  stop 
without  the  aid  of  a  spring.  This  form 
of  relay  only  answers  to  currents  in  one 
direction,  but  it  is  capable  of  giving 
great  sensibility,  and  for  some  pur 
poses —  for  instance,  in  some  methods 
of  quadru pi  ex  working — its  directional 
character  is  an  advantage. 

Translation. — In  a  precisely  similar  manner  a  relay  may  be  made  Transla 
te  re-transmit  automatically  the  message  over  another  line,  or,  what  tion. 
is  the  same  thing,  over  a  continuation  of  the  same  line  when  the 
whole  length  is  too  great  for  direct  working.  It  is  not  usual  in 
practice  to  employ  the  delicate  receiving  relay  for  re-transmitting 
the  message,  but  it  is  made  to  work  a  coarser  instrument,  which 
takes  the  place  of  the  sounder,  or,  it  may  be,  the  sounder  itself, 
in  the  local  circuit.  It  is  clear  that  one  receiving  relay  may  be 
used  to  work  a  number  of  re-transmitting  keys  in  the  same  local 
circuit,  and  hence  to  distribute  a  message  simultaneously  over  a 
number  of  branch  lines  from  a  central  station. 

Duplex,   Quadruples,   and  Multiple   Telegraphy. — Duplex  tele-  Duplex, 
graphy  consists  in  the  simultaneous  transmission  of  two  messages, 


Fio.  25. — Siemens's 
polarized  relay. 
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one  in  each  direction,  over  the  same  wire.  The  solution  of  this 
problem  was  attempted  by  Gintl  of  Vienna  in  1853  and  in  the 
following  year  by  Frischen  and  by  Siemens  and  Halske.  Within  a 
few  years  several  methods  had  been  proposed  by  different  inventors, 
but  none  were  at  first  very  successful,  not  from  any  fault  in  the 
principle,  but  because  the  effect  of  electrostatic  capacity  of  the  line 
was  left  out  of  account  in  the  early  arrangements.  The  first  to 
introduce  a  really  good  practical  system  of  duplex  telegraphy,  in 
which  this  difficulty  was  sufficiently  overcome  for  land  line  purposes, 
was  J.  B.  Stearns  of  Boston  (Mass. ).  In  order  that  the  line  betweei 
two  stations  Sj  and  S2  may  be  worked  on  the  duplex  system  it  is 
essential  that  the  receiving  instrument  at  S1  shall  not  be  acted  on 
by  the  currents  sent  into  the  4ine  at  Sw  and  similarly  that  the 
currents  sent  into  the  line  at  S2  shall  not  act  on  the  receiving 
instrument  at  S.,,  while  at  the  same  time  these  currents  must  act 
on  the  instruments  at  So  and  St  respectively.  The  two  methods 
most  commonly  employed  arc  the  following. 
Differen-  (1)  In  fig.  26  B  is  the  sending  battery,  B,  a  resistance  equal  to 


\*j    MMM  11^.   av  a*  10    MMI   vetMUUK    UCVLLCIJ,    jjj  a    icsiai/diiue  vi[iuu   tu 

that  of  the  battery,  R  a  set  of  resistance  coils,  and  C  a  condenser. 


method.  Suppose  the  key  at 
station  Sj  to  be  de 
pressed  ;  then  a  cur 
rent  flows  into  the 
line  through  cir 
cuit  1,  and  to  earth 
through  circuit  2. 
Now,  if  both  these 
currents  pass,  as  in 
dicated  in  the  fig 
ure,  round  the  elec 
tromagnet  of  the 
receiving  instru- 


Fig.  26. 

ment,  but  in  opposite  directions,  and  if  their  strengths  are  pro 
peiiy  adjusted,  no  effect  will  be  produced  on  that  instrument.  At 
station  83,  however,  the  current  flows  to  earth,  partly  through  cir 
cuit  1  and  partly  through  circuit  2,  but  in  the  same  direction  round 
the  coils  of  the  receiving  instrument.  Hence,  if  the  current  is 
strong  enough,  the  receiving  instrument  at  S2  will  be  set  in  action. 
Similarly,  the  depression  of  the  key  at  S2  can  be  made  to  produce  a 
signal  at  Sj  and  yet  have  no  effect  on  the  instrument  at  S2.  The 
necessary  and  sufficient  condition  is  that  the  currents  in  circuits 
1  and  2  at  the  sending  station  shall  at  all  times  bear  a  certain 
fixed  ratio  to  each  other,  depending  on  the  coils  of  the  receiving 
instrument  at  that  station.  If  for  simplicity  we  suppose  the  resist 
ance  of  the  line  to  be  constant  and  not  to  be  affected  by  the  trans 
mitting  apparatus,  and  to  be  of  zero  electrostatic  capacity,  the 
fixed  ratio  may  be  obtained  by  adjusting  R  in  the  auxiliary  circuit 
2.  In  actual  practice  the  line  has  capacity,  and  this  is  com 
pensated  for  by  supplying  to  R  from  the  condenser  C  capacity 
equivalent  to  that  of  the  line.  C  should  be  of  such  a  form  that 
the  capacity  in  the  circuit  can  be  varied,  and  it  must  have  the 
same  inductive  retardation  as  the  line ;  that  is  to  say,  the  capa 
city  must  be  distributed  along  the  resistance  R  in  a  manner  equi 
valent  to  that  in  which  the  capacity  of  the  line  is  distributed 
along  its  resistance.  A  rough  approximation  to  this  adjustment 
will  answer  the  purpose  for  ordinary  land  line  working,  but  for 
submarine  cable  work  a  very  accurate  adjustment  is  necessary.  In 
order  that  the  manipulation  of  the  key  may  not  affect  the  resist 
ance  of  the  line,  the  resistance  between  the  point  D  and  E  should 
be  as  nearly  as  possible  the  same  for  all  positions  of  the  key. 
This  implies  that  the  keys  shall  not  at  any  time  break  circuit,  nor 
make  contact  on  both  the  front  and  the  back  stops  for  more  than 
an  instant,  for  an  instantaneous  break  of  the  circuit  would  affect 
the  signals  being  received  from  the  other  station.  The  principle 
of  the  "continuity  preserving  key,"  used  for  duplex  working,  will 
be  understood  from  the  figure.  So  long  as  the  key  is  not  depressed 
the  line  is  kept  to  earth  through  the  resistance  Bj ;  when  the  key 
is  pushed  down  it  suddenly  changes  to  the  battery  B,  being  at  the 
transition  in  contact  with  both  B  and  Bj.  This  produces  very 
little  disturbance,  because  the  key  is  moving  quickly  at  that  part 
of  its  stroke,  and  the  resistance  of  the  line  and  receiving  instru 
ment  is  generally  much  higher  than  that  of  Ba.  This  is  called 
+>,o  "differential  method."  The  principle  was  first  enunciated  by 


the 


Frischen  ;  but  its  present  condition  is  the  result  of  the  labours  of 
a  large  number  of  experimenters,  among  whom  may  be  mentioned 
Siemens  and  Halske,  Stark,  Edlund,  Gintl,  Nystrb'm,  Preece,  Nedden, 
Farmer,  Maron,  Winter,  Stearns,  and  Muirhead. 

(2)  The  second  method  to  which  we  may  here  refer  is  known  as 
the  "Abridge  method"  from  the  similarity  of  the  arrangement  (see 
fig.  27)  to  that  of  the  Wheatstone  bridge.  Instead  of  sending  the 
currents  in  the  two  branches  of  the  divided  circuit  DP  and  DQ 
through  the  two  coils  of  a  differentially  wound  relay  or  receiving 
instrument,  as  in  Frischen's  method,  two  resistances  a  and  b  are 
inserted  and  the  instruments  are  joined  between  P  and  Q.  It  is 
clear  that  if  the  difference  of  potential  between  P  and  Q  is  unaffected 
by  closing  the  sending  key  K  no  change  of  current  will  take  place 
in  the  instrument  circuit.  The  relative  potential  of  P  and  Q  is  not 


affected  by  the  manipulation  of  K  if  the  resistance  a  is  to  that  of  b 
as  the  resistance  of  L  is  to  that  of  R ;  hence  that  is  the  arrange 
ment  used.  The  same  remarks  with  regard  to  retardation  and 


capacity  that  were  made  when  describing  the  differential  method 
apply  here  also.  One  very  great  advantage  in  this  method  is  that 
the  instrument  used  between  P  and  Q  may  be  of  any  ordinary  form. 

Most  important  cables,  such  as  those  of  the  Eastern  Telegraph 
Company  and  the  various  Atlantic  cables,  are  worked  duplex  on 
Muirhead's  plan.  What  may  be  called  a  mechanical  method  of 
duplexing  a  cable  was  described  by  Sir  W.  Thomson  in  a  patent 
taken  out  by  him  in  1858.  In  this,  as  in  the  ordinary  methods,  a 
differentially  wound  receiving  instrument  was  used,  one  coil  being 
connected  with  the  cable  and  the  other  with  the  earth ;  but  it 
differed  from  other  methods  in  requiring  no  "artificial"  or  model 
cable.  The  compensation  was  to  be  obtained  by  working  the  slides 
of  a  resistance  slide  included  in  the  circuit  of  the  compensating 
coil,  either  by  the  sending  key  or  by  clockwork  relieved  by  the  key, 
so  as  to  vary  the  resistance  in  that  circuit  according  to  any  law 
which  might  be  required  to  prevent  the  receiving  instrument  being 
affected  by  the  outgoing  current.  Four  years  later  Varley  patented 
his  model  cable,  which  was  the  first  near  approach  to  a  successful 
solution  of  the  duplex  problem  on  the  principle  now  adopted.  It 
was  not,  however,  a  sufficiently  perfect  representation  of  a  laid 
cable  to  serve  for  duplexing  cables  of  more  than  a  few  hundred 
miles  in  length.1 

By  an  interesting  modification  of  the  bridge  method,  which  has 
been  applied  with  excellent  results  by  Dr  Muirhead  to  submarine 
work,  condensers  are  substituted  for  a  and  b,  one  being  also  placed  • 
in  the  circuit  between  P  and  Q.  In  this  case  no  current  flows  from 
the  battery  through  the  line  or  instruments,  the  whole  action  being 
inductive.  As  we  have  already  stated,  the  distribution  of  the 
capacity  along  the  resistance  R  must  in  submarine  cable  work  be 
made  to  correspond  very  accurately  with  the  distribution  of  the 
capacity  along  the  resistance  of  the  cable.  This  is  accomplished 
by  Dr  Muirhead  in  the  following  manner.  One  side  of  a  sheet  of 
paraffined  paper  is  covered  with  a  sheet  of  conducting  substance, 
say  tinfoil,  and  over  the  other  side  narrow  strips  of  the  same  sub 
stance  are  arranged  gridironwise  to  form  a  continuous  circuit  along 
the  strip.  The  breadth  and  thickness  of  the  strip  and  the  thick 
ness  of  the  paraffined  paper  are  adjusted  so  that  the  relative  resist 
ance  and  capacity  of  this  arrangement  are  the  same  as  those  of  the 
cable  with  which  it  is  intended  to  be  used.  A  large  number  of 
such  sheets  are  prepared  and  placed  together,  one  over  the  other, 
the  end  of  the  strip  of  the  first  sheet  being  connected  with  the 
beginning  of  the  strip  of  the  second,  and  so  on  to  the  last  sheet, 
the  whole  representing  the  conductor  of  the  cable.  In  the  same 
way  all  the  conducting  sheets  on  the  other  side  of  the  paper  are 
connected  together  and  form  the  earth-plate  of  this  artificial  cable, 
thus  representing  the  sea.  The  leakage  through  the  insulator  of 
the  cable  is  compensated  for  by  connecting  high  resistances  be 
tween  different  points  of  the  strip  conductor  and  the  earth  coating. 
Faults  or  any  other  irregularity  in  the  cable  may  be  represented  by 
putting  resistances  of  the  proper  kind  into  the  artificial  line.  This 
system  of  duplexing  cables  has  proved  remarkably  successful. 

Quadruplex  telegraphy  consists  in  the  simultaneous  transmission  Quadru- 
pf  two  messages  from  each  end  of  the  line.  The  only  new  problem  plex. 
introduced  is  the  simultaneous  transmission  of  two  messages  in  the 
same  direction  ;  this  is  sometimes  called  "  diplex  transmission." 
The  solution  of  this  problem  was  attempted  by  Dr  J.  B.  Stark  of 
Vienna  in  1855,  and  during  the  next  ten  years  it  was  worked  at  by 
Bosscha,  Kramer,  Maron,  Schaak,  Schreder,  Wartmann,  and  others. 
The  first  to  attain  success  was  Edison,  and  his  method  with  some 
modifications  is  still  used.  One  of  the  latest  arrangements  is  shown 
in  fig.  28,  a  brief  description  of  which  will  indicate  the  general 
principle  involved.  Ka  and  K2  are  two  transmitting  keys  the 
nature  of  which  will  be  understood  from  the  illustration  ;  R,  and 
R2  are  two  differentially  wound  polarized  relays,  both  of  which  are 
supposed  to  respond  to  positive  currents  and  to  be  held  against 
their  back-stops  by  negative  currents.  When  neither  key  is  de 
pressed  a  current,  which  for  convenience  we  call  -  4,  flows  to  the 
line  ;  this  is  sufficient  to  overcome  the  pull  of  the  spring  T  in  the 
relay  Rj  (the  receiving  instruments  are  supposed  to  be  at  the  other 
end  of  the  line),  and  hence  the  levers  of  both  relays  are  held  against 
their  back-stops.  WThen  Kj  is  depressed  a  current  - 1  is  sent  to  the 
'me,  and,  this  being  too  weak  to  overcome  the  spring  T,  the  lever 
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of  Rj  moves  into  contact  with  the  auxiliary  lever  Z  and  closes  the 
circuit  of  the  sounder  Sj.  When  K2  only  is  depressed  a  current  +  4 
is  sent  to  the  line.  This  acts  on  both  relays,  but  is  powerful  enough 
to  overcome  the 
pull  of  the 
spring  TI,  and 
so  to  move  the 
lever  I  and 
break  the  cir 
cuit  of  the 
sounder  Sj  be 
fore  it  has  time 
to  act.  Thus 
K3  acts  on  the 
sounder  S,  but 
not  on  the 

sounder  Sj.  When  both  keys  are  depressed  a  current  + 1  is  sent 
into  the  line.  This  is  sufficient  to  move  the  lever  of  Rj  into  con 
tact  with  I  but  not  to  overcome  the  pull  of  Tt,  and  hence  the  circuit 
of  sounder  Sx  is  closed  ;  it  is  also  sufficient  to  move  the  lever  of 
Rj  and  close  the  circuit  of  Sg,  When  therefore  both  keys  are  down 
the  sounders  S3  and  S.2  at  the  other  end  of  the  line  are  both  set  in 
action  ;  the  first  responds  to  K2  and  the  second  to  K2.  Thus  all 
the  conditions  for  the  simultaneous  transmission  of  two  messages 
are  provided  for.  It  is  not  necessary  to  enter  again  into  the  ques 
tion  of  continuity  at  the  different  positions  of  the  keys.  The  figure 
illustrates  how  this  diplex  system  may  be  duplexed,  and  hence  how 
quadruplex  working  can  be  obtained.  It  is  only  necessary  to  wind 
the  coils  of  the  relay  magnets  differentially,  when,  by  means  of  a 
precisely  similar  arrangement  to  that  used  for  simple  duplex,  the 
instruments  at  the  sending  station  are  left  unaffected  by  the  out 
going  currents,  but  are  affected  by  the  incoming  currents.  The 
method  here  indicated  is  on  the  differential  principle ;  but  it  is 
scarcely  necessary  to  say  that  the  bridge  method  is  equally  appli 
cable.  A  combination  of  the  bridge  and  the  differential  methods 
has  been  used  by  Prescott  and  Smith,  and  possesses  some  advan 
tages  in  certain  cases.  It  is  impossible  in  this  article  to  go  into 
the  great  variety  of  detail  in  arrangement  and  method  with  which 
it  is  possible  to  obtain  good  results. 

Multiple.  The  several  methods  that  have  been  proposed  for  the  transmission 
of  a  number  of  messages  in  one  direction  on  the  same  wire  are 
reducible  to  two  classes.  In  one  the  time  which  a  revolving  con 
tact  slider  takes  to  make  one  revolution  is  divided  into  as  many 
intervals  as  there  are  sets  of  sending  and  receiving  instruments  on 
the  line,  and  by  means  of  it  the  current  is  closed  through  the 
different  sets  of  apparatus  in  succession.  This  implies  the  syn 
chronous  movement  of  the  revolving  sliders  at  the  two  ends  of  the 
line.  In  a  sense  this  may  be  said  to  be  simultaneous  transmission  : 
all  the  messages  are  being  sent  at  the  same  time,  but  the  progress 
of  any  one  message  is  slower  than  it  would  be  if  it  alone  was  occupy 
ing  the  whole  line  in  the  ordinary  way.  The  method  possesses  some 
advantages  when  the  line  is  capable  of  being  worked  at  a  higher 
speed  than  a  single  operator  can  attain,  or  when  one  of  the  stations 
can  advantageously  be  used  as  a  distributing  station,  for  in  that 
case  one  set  of  apparatus  may  be  used  as  an  automatic  distributor. 
Multiple  telegraphy  on  this  plan  was  proposed  by  Thomson  in 
1858.*  A  very  complete  set  of  apparatus  for  the  purpose  was 
shown  by  Meyer  at  the  Vienna  exhibition  of  1873.2  Delaunay's 
multiple  telegraph  is  the  most  recent  development  of  the  system, 
and  has  been  lately  adopted  on  some  circuits  in  Great  Britain.3 

In  the  other  class  there  are  joined  to  the  two  ends  of  the  line  of 
wire  a  number  of  branch  circuits,  in  each  of  which  a  set  of  trans 
mitting  and  receiving  apparatus  is  included.  In  the  circuit,  between 
the  line  and  each  of  the  sending  keys,  an  electromagnetic  vibrator 
is  placed  so  as  to  open  and  close  the  circuit  a  great  number  of  times 
during  each  signal.  The  vibrators  in  the  key  circuits  at  one  end 
of  the  line  have  all  different  and,  if  possible,  relatively  incommen 
surable  periods.  The  receivers  at  the  other  end  of  the  line  consist 
of  a  corresponding  set  of  electromagnetic  vibrators,  mounted  on 
resonators  and  having  exactly  the  same  vibrational  periods  as  those 
in  the  key  circuits  at  the  sending  end.  When  any  one  of  the  keys 
is  manipulated  the  currents  sent  into  the  line  have  such  a  pulsatory 
character  that  they  only  affect  the  receiver,  which  is  capable  of 
vibrating  freely  in  unison  with  these  pulsations.  When  a  number 
of  keys  are  manipulated  at  the  same  time  the  receivers  analyse  the 
resultant  wave,  each  picking  out  its  own  component,  thus  separ 
ating  the  different  messages.  The  "harmonic  telegraph"  of  Mr 
Elisha  Gray  of  America  is  a  good  example  of  this  class. 
Con-  Working  of  Submarine  Cables. — The  arrangement  of  the  apparatus 

nexions.  for  working  some  of  the  most  recent  cables  is  shown  in  fig.  29.  The 
cable  is  supposed  to  be  worked  duplex  ;  but,  if  S,  C1}  C2,  and  AC 
are  removed  and  the  key  connected  directly  with  C3,  the  arrange 
ment  for  simplex  working  is  obtained.  The  apparatus  consists  of  a 
sending  battery  B,  a  reversing  transmitting  key  K,  a  slide  of  small 

i  Tel.  Journ.,  September  1886. 

'-  For  a  description,  see  Prescott's  Electric  Telegraph,  p.  862. 

3  Preece,  Journ.  Soc.  Tel.  Eng.,  vol.  xv.  p.  231. 
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resistance  S,  three  condensers  Clf  C2,  C3,  an  artificial  cable  AC,  the 
receiving  instruments  I  and  G,  and  one  or  more  resistances  R  for 
adjusting  the  leakage  current.     The  peculiar  construction  of  AC 
has  been  already  referred  to.     The  conductor  of  the  cable  is  practi 
cally  insulated,  as  the  condensers  in  the  bridge  have  a  very  high 
resistance  ;  hence  no  appreciable  current  ever  flows  into  or  out  of 
the  line.  Two 
receiving  in 
struments,   a 
siphon       re 
corder  and  a 
mirror  galva 
nometer,  are 
shown  ;    one 
only  is  abso 
lutely  neces-    -^ 
sary,   but   itB.=-  p= 
is  convenient    "B— ' 
to   have   the 

galvanometer  ready,  so  that  in  case  of  accident  to  the  recorder  it 
may  be  at  once  switched  into  circuit  by  the  switch  s.  When  one 
of  the  levers  of  K  is  depressed,  the  condenser  Cx  and  the  cable, 
and  the  condenser  C2  and  the  artificial  cable,  are  simultaneously 
charged  in  series ;  but,  if  the  capacity  of  Cj  bears  the  same  pro 
portion  to  the  capacity  of  the  cable  as  the  capacity  of  C2  bears  to 
the  capacity  of  the  artificial  cable,  and  if  the  other  adjustments 
are  properly  made,  no  charge  will  be  communicated  to  C3.  After 
a  very  short  interval  of  time,  the  length  of  which  depends  on  the 
inductive  retardation  of  the  cable,  the  condensers  corresponding  to 
Cj  and  C3  at  the  other  end  begin  to  be  charged  from  the  cable,  and 
since  the  charge  of  C3  passes  through  the  receiving  instrument  I  or 
G  the  signal  is  recorded.  The  charging  of  C3  at  the  receiving  end 
will  take  place,  no  matter  what  is  the  absolute  potential  of  the 
condensers,  consequently  the  incoming  signals  are  not  affected  by 
those  which  are  being  transmitted  from  that  end.  In  actual  prac 
tice  the  receiving  instrument  is  so  sensitive  that  the  difference  of 
potential  between  the  two  coatings  of  the  conde~nser  C3  produced 
by  the  incoming  signal  is  only  a  very  small  fraction  of  the  potential 
of  the  battery  B.  When  the  key  is  relieved  the  condensers  and 
cables  at  once  begin  to  return  to  zero  potential,  and  if  the  key  is 
depressed  and  relieved  several  times  in  rapid  succession  the  cable 
is  divided  into  sections  of  varying  potential,  which  travel  rapidly 
towards  the  receiving  end,  and  indicate  their  arrival  there  by  pro 
ducing  corresponding  fluctuations  in  the  charge  of  the  condenser  C3. 
All  cables  of  any  great  length  are  worked  by  reverse  currents,  the 
single  needle  alphabet  being  used  :  that  is  to  say,  currents  in  one 
direction  indicate  dots  and  in  the  other  direction  dashes. 

The  following  descriptions  of  the  mirror  galvanometer  and  the 
siphon  recorder  are,  with  some  slight  alteration,  taken  from  a  lecture 
delivered  by  Sir  W.  Thomson  before  the  Institution  of  Engineers 
and  Shipbuilders  in  Scotland.4 

(1)  The  instrument  first  used  for  receiving  signals  through  a  long  Mirror 
submarine  cable  (the  short-lived  1858  Atlantic  cable)  was  the  mirror  galvano- 
galvanometer,8  which  consisted  of  a  small  mirror  with  four  light  meter, 
magnets  attached  to  its  back  (weighing  in  all  less  than  half  a  grain), 
suspended  by  means  of  a  single  silk  fibre  within  the  hollow  of  a 
bobbin  of  fine  wire, — a  suitable  controlling  magnet  being  placed 
adjacent  to  the  apparatus.     The  action  of  the  instrument  is  as 
follows.     On  the  passage  of  a  current  of  electricity  through  the  fine 

wire  coil  the  suspended  magnets  with  the  mirror  attached  tend  to 
take  up  a  position  at  right  angles  to  the  plane  of  the  coil,  and  are 
deflected  to  one  side  or  the  other  according  as  the  current  is  in  one 
direction  or  the  other.  Deflexions  to  one  side  are  interpreted  as 
dots  and  to  the  other  side  as  dashes,  and  the  messages  are  trans 
mitted  in  accordance  with  the  international  Morse  code  of  signals. 

(2)  The  spark  recorder  in  some  respects  foreshadowed  the  more  Spark 
perfect  instrument — the  siphon  recorder — which  was  introduced  recorder, 
some  years  later.     Its  action  was  as  follows.     To  an  indicator, 
suitably  supported,  a  to-and-fro  motion  was  given  by  the  electro 
magnetic  actions  due  to  the   electric  currents  constituting  the 
signals.     The  indicator  was  connected  with  a  Ruhmkorff  coil  or 

other  equivalent  apparatus,  designed  to  cause  a  continual  succession 
of  sparks  to  pass  between  the  indicator  and  a  metal  plate  situated 
beneath  it  and  having  a  plane  surface  parallel  to  its  line  of  motion. 
Over  the  surface  of  the  plate  and  between  it  and  the  indicator 
there  was  passed,  at  a  regularly  uniform  speed,  in  a  direction  per 
pendicular  to  the  line  of  motion  of  the  indicator,  a  material  capable 
of  being  acted  on  physically  by  the  sparks,  either  through  their 
chemical  action,  their  heat,  or  their  perforating  force.  The  record 
of  the  signals  given  by  this  instrument  was  an  undulating  line  of 
fine  perforations  or  spots,  and  the  character  and  succession  of  the 
undulations  were  used  to  interpret  the  signals  desired  to  be  sent. 

(3)  The  latest  form  of  receiving  instrument  for  long  submarine  Siphon 
cables  is  the  siphon  recorder,  for  which  Sir  W.  Thomson  obtained  recorder. 

4  See  his  Mathematical  and  Physical  Papers,  vol.  ii.  p.  168. 
o  For  a  description  of  the  mirror  galvanometer,  see  art.  GALVANOMETER,  vol. 
x.  p.  50  sq. 
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his  first  patent  in  1867.  "Within  the  three  succeeding  years  great 
improvements  were  effected  on  it,  and  the  instrument  has  since 
that  date  been  exclusively  employed  in  working  most  of  the  more 
important  submarine  cables  of  the  world,— indeed  all  except  those 
on  which  the  mirror  galvanometer  method  is  in  use.  In  the  siphon 
recorder  (see  fig.  30)  the  indicator  consists  of  a  light  rectangular 
signal  coil  of  fine 
wire,  suspended  be 
tween  the  poles  of 
two  powerful  elec 
tromagnets  M,  M  so 
as  to  be  free  to  move 
about  its  longer 
axis,  which  is  verti 
cal,  and  so  joined 
that  the  electric 
signal  currents 
through  the  cable 
pass  through  it. 
A  fine  glass  siphon 
tube  is  suspended 
with  freedom  to 
move  in  only  one 
degree,  and  is  con 
nected  with  the  sig 
nal-coil  and  moves 
with  it.  The  short 
leg  of  the  siphon 
tube  dips  into  an  in 
sulated  ink-bottle, 
so  that  the  ink 
it  contains  becomes 
electrified,  while  the  Fia  «>.-Thoinson  «  s.phon  recorder, 

long  leg  has  its  open  end  at  a  very  small  distance  from  a  brass 
table,  placed  with  its  surface  parallel  to  the  plane  in  which  the 
mouth  of  the  leg  moves,  and  over  which  a  slip  of  paper  may  be 
passed  at  a  uniform  rate,  as  in  the  spark  recorder.  The  ink  is 
electrified  by  a  small  induction  electrical  machine  E  placed  on  the 
top  of  the  instrument ;  this  causes  it  to  fall  in  very  minute  drops 
from  the  open  end  of  the  siphon  tube  upon  the  brass  table  or  the 
paper  slip  passing  over  it.  When  therefore  the  signal-coil  moves 
in  obedience  to  the  electric  signal  currents  passed  through  it,  the 
motion  communicated  to  the  siphon  is  recorded  on  the  moving  slip 
of  paper  by  a  wavy  line  of  ink-marks  very  close  together.  The 
interpretation  of  the  signals  is  according  to  the  Morse  code, — the 
dot  and  dash  being  represented  by  deflexions  of  the  line  of  dots 
to  one  side  or  other  of  the  centre  line  of  the  paper.  A  very  much 
simpler  form  of  siphon  ^ 

recorder  has  been  de- 
vised  and  brought  into 
use  within  the  last  few 
years.  Instead  of  the 
electromagnets,  two 
bundles  of  long  bar- 
magnets  of  square  sec 
tion  and  made  up  of 
square  bars  of  glass- 
hard  steel  are  used. 
They  are  supported 
vertically  on  a  cast- 
iron  socket,  and  on  the 
upper  end  of  each  is 
fitted  a  soft  iron  shoe, 
shaped  to  concentrate 
the  lines  of  force  and 
thus  produce  a  strong 
magnetic  field  in  the 
space  within  which  the 
signal-coil  is  suspended. 
Instruments  of  this 
kind  have  been 
made  to  work 
both  with  and 
without  electrifi 
cation  of  the  ink. 
Without  electrifi-  Fl°"  31-Siphon  recorder, 

cation  the  instrument  (see  fig.  31)  is  very  simple  and  compact,  and 
capable  of  doing  good  work  on  cables  500  or  600  miles  long.  When 
constructed  for  electrification  of  the  ink  they  are  available  for  much 
greater  lengths,  but  for  cables  such  as  the  Atlantic  the  original  form 
is  still  used.  The  strongest  magnetic  field  hitherto  obtained  by 
permanent  magnets  (of  glass-hard  steel)  is  about  3000  C.G.S.  With 
the  electromagnets  used  in  the  original  form  of  siphon  recorder  a 
magnetic  field  of  about  or  over  5000  C.G.S.  is  easily  obtained.  Fig. 
32  shows  a  facsimile  of  part  of  a  message  received  and  recorded  by 
a  siphon  recorder,  such  as  that  of  fig.  30,  from  one  of  the  Eastern 
Telegraph  Company's  cables  about  830  miles  long. 


(4)  The  automatic  curb  sender  was  designed  by  Sir  W.  Thomson  Auto- 
for  the  purpose  of  diminishing  the  effect  of  inductive  embarrass-  matic 
ment  in  long  cables.     In  ordinary  hand-sending  the  end  of  the  curb 
cable  is  put  to  one  or  the  other  pole  of  the  battery  and  to  earth  sender, 
alternately,  the  relative  time  during  which  it  is  to  battery  and  to 
earth  depending  to  a  great  extent  on  the  operator.     By  the  auto- 


n.        intermediate         p 

Fio.  32.  —  Facsimile  of  siphon  recorder  message. 

matic  curb  sender  the  cable  is  put  to  one  or  the  other  pole  of  the 
battery  and  then  to  the  reverse  pole  for  definite  proportionate 
times  during  each  signal.  The  cable  is  thus  charged  first  positively 
and  then  negatively,  or  vice  versa,  for  each  signal.  This  method 
not  only  facilitates  the  discharge  of  the  cable,  and  so  accelerates 
the  return  of  the  index  of  the  receiving  instrument  to  zero,  but 
provides  the  means  of  sending  positive  and  negative  currents  into 
the  cable  at  the  proper  times  and  for  the  proper  intervals.  The 
action  of  the  instrument  is  regulated,  like  that  of  Wheatstone's 
automatic  transmitter,  by  a  perforated  slip  of  paper.  The  arrange 
ment  of  the  perforations  and  the  method  of  using  the  paper  slip 
are,  however,  quite  different.  The  paper  is  fed  forward  by  a  central 
row  of  holes,  which  are  therefore  continuous.  The  dots  and  dashes 
of  the  message  are  represented  by  the  side  rows  of  holes  ;  but  the 
two  currents  required  for  a  dot  are  produced  wholly  by  one  hole  on 
one  side  and  those  for  a  dash  by  one  hole  on  the  other  side.  The 
perforated  slip  is  exactly  similar  to  the  message  written  by  the  siphon 
recorder,  the  side  holes  occupying  the  same  relative  positions  as  the 
loops  to  one  side  or  other  of  the  central  line  in  the  record.  As  the 
side  holes  reach  a  certain  point  in  their  passage  through  the  instru 
ment  they  allow  the  end  of  one  or  the  other  of  two  levers  to  fall  ; 
the  other  end  of  the  lever  lifts  a  light  contact  spring,  forming  one 
lever  of  a  reversing  key,  and  makes  electrical  connexion  between 
the  battery  and  another  set  of  springs,  which  also  form  the  levers 
of  a  reversing  key.  The  spring  is  held  up,  by  a  flange  on  the  edge 
of  a  revolving  wheel  passing  under  it,  during  the  time  required  by 
the  paper  to  advance  through  the  distance  between  two  central 
holes.  During  this  interval  the  current  is  reversed  at  the  proper 
time  by  a  pair  of  adjustable  cams  fixed  to  the  same  spindle  as  the 
flanged  wheel  This  method  of  transmission  has  been  found  quite 
successful,  though  it  has  not  been  brought  into  use,  as  hand- 
sending  has  hitherto  proved  sufficient  for  the  work  required. 

Speed  of  Signalling.  —  The  mathematical  theory  of  the  speed  of  Speed  of 
telegraphic  signalling  was  given  in  a  paper  on  "  The  Theory  of  the  signal- 
Electric  Telegraph"  communicated  by  Sir  W.  Thomson1  to  the  ling. 
Royal  Society  in  1855.     He  shows  that,  if  k  be  the  wire  resistance, 
c  the  capacity  per  unit  length,  and  I  the  total  length  of  the  line, 
the  current  at  the  receiving  end  at  any  time  t  after  the  application 
of  the  battery  at  the  sending  end  is  given  by  the  equation 


where  C  is  the  maximum  current  which  the  battery  is  capable  of 

^ 

maintaining  through  the  line,  and  e  is  equal  to  (£)a  when  a  is  equal 
to  kcP  log,,  ($)/ira.  The  number  £  is  quite  arbitrary  ;  it  is  chosen 
because  it  makes  a  nearly  equal  to  the  time  required  for  the  current 
to  become  sensible  at  one  end  of  the  line  after  the  battery  has  been 

applied  to  the  other  end.  The  number  lO1^,  which  is  more  con 
venient  for  calculation  and  which  does  not  differ  greatly  from  £, 
was  subsequently  adopted  by  Sir  W.  Thomson,  and  also  by  Professor 
Jenkin.2  The  equation  may  be  written 


which  shows  plainly  how  the  current  is  affected  by  the  length,  the 
resistance,  and  the  capacity  of  the  line.     • 

It  is  evident  from  this  equation  that  a  finite  time  is  required 
after  the  battery  has  been  applied  at  the  sending  end  for  the  current 
to  become  sensible  at  the  receiving  end,  the  interval  being  practi 
cally  equal  to  a,  and  also  that  for  similar  actions  the  intervals  be 
tween  operations  for  one  line  must  be  to  the  corresponding  intervals 
for  another  line  directly  as  the  values  of  a  or  of  kcP  for  the  two  lines. 
We  see,  therefore,  that  for  lines  of  the  same  type,  worked  in  the 
same  manner,  the  speed  of  working  will  be  inversely  as  the  square 
of  the  length  of  the  line,  or,  if  the  type  varies,  inversely  as  the 
product  KQ,  where  K  is  the  total  resistance  and  Q  the  total  capacity 


1  See  his  Mathematical  and  Physical  Papers,  vol.  ii.  p.  61. 

2  See  Jenkin,  Electricity  and  Magnetism,  p.  331. 
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of  the  line.  The  interval  a  must  not  be  confounded  with  the  time 
required  for  each  signal :  it  is  a  measure  of  the  slowness  of  trans 
mission  ;  but  the  number  of  signals  which  can  be  received  in  a 
given  time,  on  any  one  line,  depends  on  the  method  of  working  and 
on  the  sensibility  of  the  instruments  employed.  The  ratios  of  the 
number  of  signals  which  can  be  sent  over  diiferent  lines  in  a  stated 
time  are  the  same  as  the  ratios  of  the  values  of  a  for  these  lines. 
The  value  of  a  for  the  different  Atlantic  cables  varies  between  a 
fifth  and  a  quarter  of  a  second,  and,  as  the  time  required  for  the 
current  to  reach  90  per  cent,  of  its  maximum  value  is  ten  times  a, 
an  instrument  which  requires  as  much  as  90  per  cent,  of  the  full 
current  to  produce  a  signal  and  a  fall  to  50  per  cent,  between  the 
signals  could  only  receive  about  one  signal  every  two  seconds  or 
between  one  and  two  words  per  minute.  The  instruments  actually 
used  attain  to  a  speed  of  about  twenty  times  this ;  but  they  are 
capable  of  showing  distinctly  a  current  of  a  ten-thousandth,  or 
even  less,  of  the  maximum  current.  The  value  of  a  for  ordinary 
land  lines  is  very  small,  probably  not  exceeding  the  five-thousandth 
part  of  a  second  for  a  circuit  500  miles  in  length.  The  current, 


therefore,  rises  almost  to  its  full  value  for  eacli  signal  when  the 
time  of  contact  is  as  small  as  the  five-hundredth  part  of  a  second, 
or,  on  the  Wheatstone  instrument,  when  the  speed  is  about  500 
words  per  minute.  There  is,  however,  a  very  sensible  increase  in 
the  effective  resistance  of  the  circuit,  especially  when  iron  wire  is 
used,  when  signals  are  sent  as  rapidly  as  100  per  second,  so  that 
higher  battery  power  is  required  for  fast  than  for  slow  rates  of 
speed.  The  difficulty  in  working  land  lines  at  rates  up  to  300,  or 
even  more,  words  per  minute  is  not  to  any  serious  extent  electrical, 
but  is  in  great  measure  due  to  material  and  magnetic  inertia  in  the 
receiving  instruments.  Although  land  lines  can  be  worked  at  a 
very  high  speed  when  the  whole  of  the  wire  is  insulated  on  poles, 
the  rate  is  greatly  diminished  if  a  length  of  underground  or  of  sub 
marine  cable  is  included  in  the  circuit.  In  practice  also  the  speed 
depends  greatly  on  the  position  of  the  cable  in  the  circuit ;  for  ex 
ample,  the  actual  speed  from  Dublin  to  London,  according  to  Mr 
Preece,  is  about  twice  as  great  as  that  from  London  to  Dublin. 
Mr  Culley  states  that  the  greatest  effect  is  produced  when  the  cable 
is  in  the  middle  of  the  circuit.  (T.  GE.) 


TELEMETER,  or  RANGEFINDER.  This  is  an  instru 
ment  used  in  modern  warfare  to  determine  the  distance 
or  range  to  an  enemy's  position,  in  order  that  correct 
elevations  may  be  given  to  guns  or  rifles  directed  against 
it.  Telemeters  have  been  made  on  three  distinct  princi 
ples,  and  classified  as  acoustic,  optical,  and  trigonometrical 
respectively. 

Acoustic  telemeters  record  the  time  which  elapses  between 
seeing  the  flash  or  smoke  and  hearing  the  report  of  a  gun, 
rifle,  or  shell,  the  range  being  given  in  yards  as  "  the  time 
in  seconds  x  364'6."  The  Boulenge*  telemeter  is  the  best 
known  of  this  class.  It  consists  of  a  graduated  glass 
tube  filled  with  liquid  and  containing  a  small  metal  tra 
veller.  At  the  flash  the  instrument  is  brought  to  a  vertical 
position,  and  the  traveller  starts  from  zero ;  at  the  detona 
tion  it  is  turned  to  a  horizontal  position  and  the  traveller 
stops.  The  objections  to  the  acoustic  telemeter  are  that 
the  rate  of  transmission  of  sound  in  air  is  affected  by  wind 
and  other  local  conditions  and  that  the  instrument  cannot 
be  used  until  firing  has  commenced. 

Optical  or  perspective  telemeters  determine  the  distance 
to  any  point  by  observing  the  size  of  some  object  of  known 
dimensions,  as  seen  in  a  graduated  telescope.  Porro's 
telemeter,  Elliott's  telescope,  and  Nordenfelt's  macro- 
meter  illustrate  the  principle.  The  chief  defect  of  the 
system  is  that  the  objects  most  conveniently  observed — 
men  and  horses — vary  considerably  in  size,  so  that  the 
assumption  of  a  constant  dimension  may  be  productive 
of  error. 

Trigonometrical  telemeters  shorten  the  ordinary  methods 
of  surveying  by  adapting  them  to  military  purposes.  They 
are  of  two  kinds, — field  rangefinders  and  rangefinders  for 
coast  batteries. 

(1)  Field  rangefinders  exist  in  great  variety,  and  differ 
from  one  another  both  in  the  trigonometrical  methods  pur 
sued  and  in  the  mechanical  peculiarities  exhibited.  The 
following  are  the  common  solutions  of  what  is  technically 
called  "the  range-finding  triangle," — i.e.,  a  triangle  in 
which  O  (fig.  1)  is  the  object  the  distance  to 
which  is  required,  AOB  an  acute  angle,  and  AB 
the  base, — O  being  visible  both  from  A  and  B. 
(i.)  Where  the  base  is  a  fixed  length  and  the 
angles  are  variable. — A  fixed  base  is  rarely 
adopted  except  when  the  base  forms  part  of 
the  instrument,  the  angles  being  observed  by 
powerful  telescopes.  The  range  is  usually  read 
in  yards  by  the  assistance  of  verniers,  extreme  perfection 
of  mechanism  being  necessary.  Many  ingenious  instru 
ments  of  the  kind  have  been  devised,  but  none  have  as 
yet  proved  satisfactory.  With  a  fixed  base  the  accuracy 
diminishes  as  the  range  increases,  (ii.)  Where  the  base 
and  the  angles  are  variable. — The  base  angles  are  generally 
observed  by  instruments  of  the  theodolite  type,  and  the 


Fig.  1. 


base  is  actually  measured  or  found  by  means  of  a  sub-base. 
The  range  is  obtained  by  table  or  calculating  scale.  The 
Nolan  rangefinder,  which  was  the  first  telemeter  used  by 
the  British  artillery,  was  of  this  kind,  (iii.)  Where  one 
base  angle  is  a  right  angle,  the  other  angles  and  base  being 
variable. — The  instrument  used  is  generally  double-reflect 
ing  of  the  sextant  type, — the  base  being  found  as  in  (ii.). 
The  most  perfect  example  is  the  Watkin  rangefinder,  used 


FIG.  2. — Watkin  field  rangefinder. 

by  the  British  horse  and  field  ar 
tillery.  It  (fig.  2)  consists  of  an 
horizon  glass  capable  of  assuming 
two  positions,  and  an  index  glass 
set  in  a  steel  arm,  which  is  worked  by  a  movable  collar 
on  a  graduated  bar,  and  this  again  is  moved  by  the  turning 
of  a  graduated  cylinder.  O  (fig.  3)  being  the 
object,  the  observer  sets  up  a  picket  at  A,  and 
with  the  instrument  at  zero  (the  horizon  glass 
being  inclined  45°  to  the  index  glass)  finds  the 
right  angle  at  the  point  C.  A  sub-base  AB  of 
6  yards  is  then  set  off,  and  (with  glasses  set 
parallel  and  the  sliding  collar  at  6)  the  ob 
server  reflects  B  upon  A  by  turning  the  cy 
linder,  which  is  thus  made  to  record  the  base 
AC  in  yards.  This  reading  being  set  on  the 
graduated  bar  by  moving  the  sliding  collar, 
the  observer  proceeds  to  A,  and  from  there6 
reflects  C  upon  O,  which  causes  the  range  to 
be  given  in  yards  on  the  cylinder.  In  this 


Fig.  3. 


operation  the  position  of  the  sliding  collar  regulates  the 
movement  of  the  steel  bar  so  that  the  number  of  turns  of 
the  cylinder  is  always  a  true  measure  of  the  range  OC, 
whatever  the  length  of  the  base  AC.  (iv.)  Where  the 
angles  are  fixed  and  the  base  is  a  measure  of  the  range. — 
The  base  points  are  determined  by  the  use  of  prisms  or  of 
mirrors  reflecting  the  particular  angles  adopted.  The  base 
is  measured  or  found  by  a  subsidiary  triangle,  and  multi 
plied  by  a  constant  to  give  the  range.  The  Weldon  range- 
finder,  recently  issued  to  the  British  infantry,  is  on  this 
principle.  It  consists  of  three  prisms,  and  is  generally 
used  as  follows.  O  (fig.  4)  being  the  object  and  D  a  con 
venient  distant  point,  the  observer  makes  with  the  first 
prism  the  right  angle  OAD.  He  then  retires  in  the  direc 
tion  DA  till  the  second  prism  records  the  angle  OBD  = 
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88°  51'  1 5",  when  the  range  =  50  x  AB.  If  it  is  inconvenient 
to  measure  AB,  the  observer  can  retire  from  B  in  the  line 
OB  until  the  third  prism  records  the 
angle  OCA  =  74°  53'  15",  when  the 
range  =  200  x  BC.  The  prisms  must 
be  held  in  the  plane  of  the  objects 
and  looked  into  at  the  same  point. 
This  rangefinder  is  very  simple  and 
portable,  but  is  frequently  inappli 
cable  on  hilly  or  broken  ground,  and 
does  not  possess  great  accuracy. 

The  merits  of  different  field  range- 
finders  depend  mainly  upon  the 
balance  of  advantages  they  offer 
with  respect  to  accuracy,  suitability  to  variety  of  ground, 
simplicity,  portability,  and  durability,  these  conditions 
being  of  a  more  or  less  conflicting  character.  The  fol 
lowing  are  recognized  principles  : — (1)  the  naked  eye 
cannot  with  certainty  appreciate  less  than  one  minute  dif 
ference  of  angle,  therefore  telescopic  power  is  necessary 
in  proportion  as  the  base  is  short  compared  with  the 
range ;  (2)  telescopes  of  high  power  cannot  be  steadied 
by  hand  alone ;  (3)  the  longer  the  base  the  more  incon 
venient  are  any  restrictions  as  to  its  length  or  direction ; 
(4)  it  is  a  disadvantage  to  be  compelled  to  traverse  the 
line  joining  base  points;  (5)  the  longest  base  which 
it  is  convenient  to  measure  by  hand  is  that  length  of 


Fio.  4. — Weldon  range- 
finder. 


measuring  line  which  can  be  stretched  tight  in  a  high 
wind. 

(2)  Rangefinders  for  Coast  Batteries. — Rangefinding  is 
less  adapted  to  the  requirements  of  coast  defence  than 
"  position  finding," — a  method  which  furnishes  every  gun 
with  its  proper  training  and  elevation  so  that  it  can  be 
fired  without  sighting  the  target.  Rangefinders  are,  how 
ever,  sometimes  employed.  The  most  worthy  of  notice  is 
the  Watkin  depression  rangefinder  used  by  the  British 
artillery  in  coast  batteries.  The  instrument  resembles  in 
principle  the  Watkin  field  rangefinder,  the  height  above 
the  sea-level  being  a  vertical  base.  The  range  is  found  by 
observing  the  angle  of  depression  to  the  object.  This  is 
done  by  a  powerful  cross- wire  telescope,  which  forms  part  of 
the  instrument.  The  fastest  steamer  can  be  continuously 
followed,  and  even  the  successive  grazes  of  shot  and  shell 
can  be  observed.  The  instrument  is  levelled  upon  a  tripod 
stand.  When  necessary,  it  finds  its  exact  height  in  feet 
above  the  water-level  in  any  state  of  tide  by  reference  to 
a  datum  distance,  and  it  records  the  range  in  yards  auto 
matically  on  a  graduated  cylinder.  An  interesting  con 
trivance  combining  telemeter  and  gun-sight,  applicable  to 
guns  in  permanent  emplacements  over  non-tidal  waters, 
has  been  tried  in  Italy.  By  means  of  a  cam  the  hind-sight 
of  the  gun  is  always  maintained  in  the  position  necessary  to 
give  the  proper  elevation  in  firing,  so  that  it  only  remains 
to  make  the  sights  cover  the  target.  (A.  w.  w.*) 


TELEPHONE 


sound. 


npELEPHONY  is  the  art  of  reproducing  sounds  at  a 
1  distance  from  their  source.  The  term  was  first  used 
by  Philip  Reis  of  Friedrichsdorf,  in  a  lecture  delivered 
before  the  Physical  Society  of  Frankfort  in  186  1.1  But, 
although  this  lecture  and  Reis's  subsequent  work  received 
considerable  notice,  little  progress  was  made  until  the  sub 
ject  was  taken  up  between  1874  and  1876  by  Alexander 
Graham  Bell,  a  native  of  Edinburgh,  then  resident  in 
Boston,  Mass.  Bell,  like  Reis,  employed  electricity  for  the 
reproduction  of  sounds  ;  but  he  attacked  the  problem  in  a 
totally  different  manner.  This  will  be  better  understood 
if  we  consider  shortly  on  what  the  chief  characteristics  of 
sound  depend  (compare  ACOUSTICS). 

Charac-  The  sensation  of  sound  is  produced  by  rapid  fluctuations 
teristics  Jn  the  pressure  of  the  atmosphere  on  the  tympanum  of  the 
ear  j-£  ^e  nuctuations  are  irregular  and  non-  periodic, 
the  sound  is  called  a  noise  ;  if  they  are  cyclic  and  follow 
a  regular  and  sufficiently  rapid  periodic  law,  the  sound  is 
musical.  In  connexion  with  the  present  subject  it  is  im 
portant  to  notice  the  three  characteristics  of  a  musical 
sound,  namely,  pitch,  loudness,  and  quality.  The  pitch  of 
a  musical  sound  depends  on  the  number  of  cycles  passed 
through  by  the  fluctuations  of  the  pressure  per  unit  of 
time  ;  the  loudness  depends  on  the  amount  or  the  ampli 
tude  of  the  fluctuation  in  each  cycle  ;  the  quality  depends 
on  the  form  or  the  nature  of  the  fluctuation  in  each  cycle. 
The  necessary  condition  for  a  successful  system  of  tele 
phony  is  the  ability  to  reproduce  these  characteristics. 

I.  HISTORY. 

In  1831  Wheatstone  by  his  "magic  lyre  "  experiment 
showed  2  that,  when  the  sounding-boards  of  two  musical 
instruments  are  connected  together  by  a  rod  of  pine  wood, 
a  tune  played  on  one  will  be  faithfully  reproduced  by  the 
other.  This  only  answers,  however,  for  telephoning  mu 
sical  sounds  to  short  distances.  Another  and  somewhat 

1  "  Ueber  Telephonie  durch  den  galvanischen  Strom,"  in  Jahresber. 
d.  physikalischen  Vereins  zu  Frankfurt  am  Main,  1860-61,  p.  57. 

2  See  his  Scientific  Papers,  p.  47. 


similar  example  is  furnished  by  what  has  been  variously  Mechan- 
designated  as  the  "string,"  "toy,"  "lovers," and  "mechan-  icaltde- 
ical "  telephone.  Two  disks  of  thin  metal,  or  two  stretched  p  one' 
membranes,  each  furnished  with  a  mouthpiece,  are  con 
nected  together  by  a  thin  string  or  wire  attached  at  each 
end  to  the  centres  of  the  membranes.  A  good  example 
may  be  made  with  two  cylindrical  tin  cups ;  the  bottoms 
form  the  membranes  and  the  cups  the  mouthpieces.  When 
the  connecting  string  is  held  taut  and  sounds,  such  as 
those  of  ordinary  speech,  are  produced  in  front  of  one  of  the 
membranes,  pulses  corresponding  to  the  fluctuations  of  the 
atmospheric  pressure  are  transmitted  along  the  string  and 
communicated  to  the  other  membrane,  which  in  its  turn 
communicates  them  to  the  air,  thus  reproducing  the  sound. 
In  both  these  examples  all  the  three  characteristics — pitch, 
relative  intensity,  and  quality — of  sound  are  reproduced. 

Let  us  now  return  to  the  development  of  the  application  Page's 
of  electricity  to  telephony.     In  July  1837  Dr  C.  G.  Page  dis- 
of  Salem,  Mass.,  drew  attention  to  the  sound  given  out  by  covery- 
an  electromagnet  at  the  instant  when  the  electric  circuit  is 
closed  or  broken,  and  in  October  of  the  same  year  he  dis 
cussed,  in  a  short  article3  entitled  "Galvanic  Music,"  the 
musical  note  produced  by  rapidly  revolving  the  armature  of 
an  electromagnet  in  front  of  the  poles.    Experiments  bearing 
on  this  subject  were  subsequently  made  by  a  great  number 
of  investigators.4     Page's  discovery  is  of  considerable  im 
portance  in  connexion  with  the  theory  of  action  of  various 
forms  of  telephone,  and  was  a  very  important  feature  in  the 
early  attempts  by  Reis  to  transmit  music  and  speech.    On 


3  See  Silliman's  Journ.,  xxxii.  p.  396  and  xxxiii.  p.  118. 

*  Marrian,  Phil.  Mag.,  3d  ser.,  xxv.  p.  382;  Beatson,  Arch,  de 
V Elect.,  v.  p.  197  ;  De  la  Rive,  Treatise  on  Electricity,  vol.  i.  p.  306, 
also  Phil.  Mag.,  3d  ser.,  vol.  xxxv.  p.  422,  and  Comp.  Rend.,  xx.  p. 
1287,  xxii.  p.  432  ;  Matteucci,  Arch,  de  V Elect.,  v.  389  ;  Guillemin, 
Comp.  Rend.,  xxii.  p.  264;  Wertheim,  Comp.  Rend.,  xxii.  pp.  336, 
544,  xxvi.  p.  505,  also  Ann.  de  Chim.  et  de  Phys.,  xxiii.  p.  302,  and 
Phil.  Mag.,  3d  ser.,  xxviii.  p.  544  ;  Jannair,  Comp.  Rend.,  xxiii.  p. 
319 ;  Joule,  Phil.  Mag.,  3d  ser.,  xxv.  pp.  76,  225  ;  Laborde,  Comp. 
Rend.,  1.  p.  692;  Poggendorff,  Pogg.  Ann.,  Ixxxvii.  p.  139,  xcviii. 
p.  198  ;  Du  Moncel,  Exp.  de  I' Meet.,  vol.  ii.  p.  125,  iii.  p.  83  ;  and 
Delesenne,  Bihl.  Univ.,  1841,  xvi.  p.  406. 
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Bour-      26th  August  1854  there  appeared  in  L' Illustration  (Paris) 

seul's  an  interesting  article  by  Charles  Bourseul  on  the  electric 
transmission  of  speech.1  The  writer  recommended  the  use 
of  a  flexible  plate  at  the  source  of  sound,  which  would 
vibrate  in  response  to  the  varying  pressure  of  the  air,  and 
thus  open  and  close  an  electric  circuit,  and  of  a  similar 
plate  at  the  receiving  station,  which  would  be  acted  on 
electromagnetically  and  thus  give  out  as  many  pulsations 
as  there  are  breaks  in  the  current.  These  suggestions 
were  to  some  extent  an  anticipation  of  the  work  of  Reis  ; 
but  the  conditions  to  be  fulfilled  before  the  sounds  given 
out  at  the  receiving  station  can  be  similar  in  pitch, 
quality,  and  relative  intensity  to  those  produced  at  the 
transmitting  station  are  not  stated,  and  do  not  seem  to 
have  been  appreciated. 

Reis's  In  Reis's  lecture  an  apparatus  was  described  which  has 
given  rise  to  much  discussion  as  to  priority  in  the  invention 

P  one.  Q£  ^  telephone  The  instrument  was  described  in  over 
fifty  publications  2  in  various  countries,  and  was  well  known 
to  physicists  previous  to  Bell's  introduction  of  the  electric 
telephone  as  a  competitor  with  the  electric  telegraph. 
Reis  caused  a  membrane  to  open  and  close  an  electric 
circuit  at  each  vibration,  thus  transmitting  as  many 
electric  pulses  through  the  circuit  as  there  were  vibrations 
in  the  sound.  These  electric  pulses  were  made  to  act  on 
an  electromagnet  at  the  receiving  station,  which,  in  accord 
ance  with  Page's  discovery,  gave  out  a  sound  of  a  pitch 
corresponding  to  the  number  of  times  it  was  magnetized 
or  demagnetized  per  second.  Reis's  object  was  to  re 
produce  at  a  distance  not  only  music  but  also  human 
speech ;  but  that  he  did  not  wholly  succeed  is  clear  from 
the  following  extract  from  his  lecture :  "  Hitherto  it  has 
not  been  possible  to  reproduce  human  speech  with  sufficient 
distinctness.  The  consonants  are  for  the  most  part  repro 
duced  pretty  distinctly,  but  not  the  vowels  as  yet  in  an 
equal  degree."  Considering  the  time  at  which  he  wrote, 
Reis  seems  to  have  understood  very  well  the  nature  of  the 
vibrations  he  had  to  reproduce,  but  he  failed  to  compre 
hend  how  they  could  be  reproduced  by  electricity.  His 
fundamental  idea — the  interruption  of  the  current — was 
a  fatal  mistake,  which  was  not  at  the  time  properly  under 
stood.  The  suggestion  of  Bourseul  and  the  experiments 
of  Reis  are  founded  on  the  idea  that  a  succession  of  currents, 
corresponding  in  number  to  the  successive  undulations  of 
the  pressure  on  the  membrane  of  the  transmitting  in 
strument,  could  reproduce  at  the  receiving  station  sounds 
of  the  same  character  as  those  produced  at  the  sending 
station.  Neither  of  them  seemed  to  recognize  anything 
as  important  except  pitch  and  amplitude,  and  Reis  thought 
the  amplitude  was  to  some  extent  obtained  by  the  varying 
length  of  contact  in  the  transmitting  instrument.  This 
might  possibly  be  to  a  small  extent  true ;  but,  considering 
the  small  capacity  of  the  circuits  he  used  and  the  nature 
of  his  receiving  instrument,  it  is  hardly  probable  that  dura 
tion  of  contact  sensibly  influenced  the  result.  The  quality 
of  the  sounds  was  to  some  extent  also  reproduced ;  but, 
judging  from  the  results  of  recent  telephone  investigation, 
it  is  highly  probable  that  this  was  due,  not  to  the  varying 
duration,  but  to  the  varying  firmness  of  the  contact.  Since 
the  effect  of  the  degree  of  contact  has,  through  the  re 
searches  of  Bell,  Berliner,  Edison,  Hughes,  Elisha  Gray, 
and  others,  become  generally  understood,  it  has  become 
easy  to  make  instruments  very  similar  to  those  of  Reis ; 

1  See  also Didaskalia :  Blatter  furGeist,Gemuth,u.Publicitat,  Frank 
fort,  No.  232,  28th  September  1854  ;  Du  Moncel,  Expose  des  Appli 
cations  de  I' ElectricitS,  Paris,  vol.  ii.  p.  25,  ed.  1854,  vol.  iii.  p.  110, 
ed.  1856,  and  Comp.  Rend.,  26th  November  1877. 

2  The  English  reader  may  consult — Journ.  Soc.  Tel.  Eng.,  March 
1883  ;  British  Assoc.  Rep.,  1863  ;  Civ.  Eng.  and  Arch.  Journ.,  vol. 
xxvi.  p.  307  ;   R.  M.  Ferguson,  Electricity,  London,  1866,  p.  257  ;  S. 
P.  Thompson,  Philip  Reis,  the  Inventor  of  the  Telephone,  London,  1883. 


and  even  his  instruments,  with  slight  modification,  can  be 
made  to  speak  fairly  well.  The  accidental  transmission 
of  words  by  Reis,  the  occasional  recognition  of  the  voice 
of  a  singer,  and  other  instances  of  the  transmission  of 
quality  were  no  doubt  due  to  this  element,  the  existence 
of  or  the  necessity  for  which  was  never,  so  far  as  the 
present  writer  knows,  hinted  at  by  Reis. 

The  next  worker  at  the  telephone,  and  the  one  to  whom  Bell's  re- 
the  present  great  commercial  importance  of  the  instrument  searches, 
is  due,  was  Bell.  His  aim  was  the  production,  by  means 
of  the  undulations  of  pressure  on  a  membrane  caused  by 
sound,  of  an  electric  current  the  strength  of  which  should 
at  every  instant  vary  directly  as  the  pressure  varied.3  His 
first  idea  seems  to  have  been  to  employ  the  vibrations  of 
the  current  in  an  electric  circuit,  produced  by  moving  the 
armature  of  an  electromagnet  included  in  the  circuit  nearer 
to  or  farther  from  the  poles  of  the  magnet.  He  proposed 
to  make  the  armature  partake  of  the  vibrations  of  the 
atmosphere  either  by  converting  it  into  a  suitable  vibrator 
or  by  controlling  its  vibrations  by  a  stretched  membrane 
of  parchment.  In  the  early  trials  the  armature  had  the 
form  of  a  hinged  lever  of  iron  carrying  a  stud  at  one  end, 
which  pressed  against  the  centre  of  a  stretched  membrane. 
The  experiments  with  this  form  were  not  successful,  and, 
with  the  view  of  making  the  moving  parts  as  light  as 
possible,  he  substituted  for  the  comparatively  heavy  lever 
armature  a  small  piece  of  clock  spring,  about  the  size  of 
a  sixpence,  glued  to  the  centre  of  the  diaphragm.  The 
magnet  was  mounted  with  its  end  carrying  the  coil  op 
posite,  and  very  close  to,  the  centre  of  the  piece  of  clock 
spring.  This  answered  sufficiently  well  to  prove  the 
feasibility  of  the  plan,  and  subsequent  experiments  were 
directed  to  the  discovery  of  the  best  form  and  arrange 
ment  of  the  parts.  An  increase  in  the  size  of  the  iron 
disk  attached  to  the  membrane  augmented  both  the  loud- 
ness  and  the  distinctness  of  the  sounds,  and  this  finally 
led  to  the  adoption  of  the  thin  iron  disk  now  in  use,  which 
is  supported  round  its  edge,  and  acts  as  both  membrane 
and  armature.  Again,  the  form  of  the  opening  or  mouth 
piece  in  front  of  the  membrane  exercised  considerable 
influence  on  the  efficiency  of  the  instrument,  and  it  was 
ultimately  ascertained  that  a  small  central  opening,  with 
a  thin  air  space  extending  across  the  face  of  the  membrane, 
was  best.  It  was  also  found  that  comparatively  small 
magnets  were  sufficient,  and  that  there  was  no  particular 
virtue  in  the  closed  circuit  and  electromagnet,  but  that 
a  small  permanent  magnet  having  one  pole  in  contact  with 
the  end  of  the  core  of  a  short  electromagnet,  the  coil  of 
which  was  in  circuit  with  the  line,  but  which  had  no  per 
manent  current  flowing  through  it,  answered  the  purpose 
quite  as  well.4  In  fact  the  effect  of  keeping  a  permanent 
current  flowing  through  the  line  and  the  coils  of  the 
electromagnet  was  to  keep  the  core  of  the  electro-magnet 
magnetized.  This  seems  to  have  been  almost  simul 
taneously  pointed  out  by  Bell  and  others  who  were  work 
ing  in  conjunction  with  him  and  by  Professor  Dolbear. 
Many  experiments  were  made  for  ascertaining  the  best 
length  of  wire  to  use  in  the  coil  of  the  transmitting  and 
the  receiving  instrument;  but  this  is  clearly  a  question 
dependent  to  a  large  extent  on  the  nature  of  the  line  and 
the  system  of  working  adopted. 

After  Bell's  success  a  large  number  of  experimenters 
entered  the  field,  and  an  almost  endless  variety  of  modi 
fications  have  been  described.  But  few  possess  any  real 
merit,  and  almost  none  have  any  essentially  new  principle.5 


3  See  A.  G.  Bell,  "Telephone  Researches,"  in  Journ.  Soc.  Tel.  Eng., 
31st  October  1877. 

4  The  extreme  smallness  of  the  magnets  which  might  be  successfully 
employed  was  first  demonstrated  by  Professor  Peirce  of  Brown  Uni 
versity,  Providence,  R.I. 

6  For  a  detailed  description,  jn  a  collected  form,  of  a  large  number 
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A  telephone  transmitter  and  a  receiver  on  a  novel  plan 
were  patented  in  July  1877  by  Edison,  shortly  after  the 
introduction  of  Bell's  instruments.  The  receiver  was 
based  on  the  change  of  friction  produced  by  the  passage  of 
an  electric  current  through  the  point  of  contact  of  certain 
substances  in  relative  motion.  In  one  form  a  drum, 
mounted  on  an  axis  and  covered  by  a  band  of  paper 
soaked  in  a  solution  of  caustic  potash,  is  turned  under  a 
spring  the  end  of  which  is  in  contact  through  a  platinum 
point  with  the  paper.  The  spring  is  attached  to  the  centre 
of  a  diaphragm  in  such  a  way  that,  when  the  drum  is 
turned,  the  friction  between  the  point  of  the  spring  and 
the  paper  deflects  the  diaphragm.  The  current  from  the 
line  is  made  to  pass  through  the  spring  and  paper  to  the 
cylinder.  Now  it  had  been  previously  shown  by  Edison 
that,  when  a  current  is  made  to  pass  through  an  arrange 
ment  like  that  just  described,  the  friction  between  the 
paper  and  the  spring  is  greatly  diminished.  Hence,  when 
the  undulating  telephonic  currents  are  made  to  pass 
through  the  apparatus,  the  constant  variation  of  the  friction 
of  the  spring  causes  the  deflexions  of  the  diaphragm  to 
vary  in  unison  with  the  variation  of  the  electric  currents, 
and  sounds  are  given  out  corresponding  in  pitch,  and  also 
to  some  extent  in  quality,  with  the  sounds  produced  at 
the  transmitting  station.  A  cylinder  of  chalk  was  used  in 
some  of  Edison's  later  experiments  with  this  receiver. 
The  transmitter  is  illustrated  (see  fig.  10)  and  described 
(p.  132)  below. 

Experiments  very  similar  to  these  of  Edison  were  made 
by  Elisha  Gray  of  Boston,  Mass.,  and  described  by  him  in 
papers  communicated  to  the  American  Electrical  Society 
in  1875  and  1878.  In  these  experiments  the  electric 
current  passed  through  the  fingers  of  the  operator's  hand, 
which  thus  took  the  place  of  the  spring  in  Edison's  ap 
paratus.  The  diaphragm  was  itself  used  as  the  rubbing 
surface,  and  it  was  either  mounted  and  rotated  or  the 
fingers  were  moved  over  it.  When  the  current  passed, 
the  friction  was  felt  to  increase,  and  the  effect  of  sending 
a  rapidly  undulating  current  through  the  arrangement 
was  to  produce  a  sound.  The  application  of  this  apparatus 
to  the  transmission  of  music  is  described  by  Gray.1 

In  another  form  of  telephone,  brought  prominently 
forward  by  Professor  Dolbear,2  the  effects  are  produced  by 
electrostatic  instead  of  electromagnetic  forces,  as  in  the 
Bell  telephone.  Sir  W.  Thomson  observed  in  1863  3  that 
when  a  condenser  is  charged  or  discharged  a  sharp  click 
is  heard,  and  a  similar  observation  was  made  by  Cromwell 
F.  Varley,  who  proposed  to  make  use  of  it  in  a  telegraphic 
receiving  instrument.4  In  Dolbear's  instrument  one  plate 
of  a  condenser  is  a  flexible  diaphragm,  connected  with  the 
telephone  line  in  such  a  way  that  the  varying  electric 
potential  produced  by  the  action  of  the  transmitting  tele 
phone  causes  an  increased  or  diminished  charge  in  the 
condenser.  This  alteration  of  charge  causes  a  correspond 
ing  change  in  the  mutual  attraction  of  the  plates  of  the 
condenser ;  hence  the  flexible  plate  is  made  to  copy  the 
vibrations  of  the  diaphragm  of  the  transmitter.  It  is 
obvious  that  this  apparatus  may  be  used  either  as  a 
transmitter  or  as  a  receiver,  but  that  the  effects  must  under 
ordinary  circumstances  be  in  either  case  extremely  feeble. 

In  the  Reis  instruments  the  transmitter  and  receiver 
are  separate  parts,  which  are  not  interchangeable.  The 
Bell  telephone  can  be  used  either  as  a  transmitter  or  as  a 

of  these  modifications,  see  Du  Moncel,  "  Le  Telephone,"  in  Bibliotheque 
des  Merveilles,  Paris,  1882. 

1  See  George  B.  Prescott,  The  Speaking  Telephone,  London,  1879, 
pp.  151-205. 

2  Scientific  American,  18th  June  1881. 

3  Electrostatics  and  Magnetism,  p.  236. 

4  See  Tel.  Journ.,  1st  August  1877,  p.  178  ;  also  Adams,  Journ. 
Soc.  Tel.  Eny.,  1877,  p.  476. 


receiver.     The  Edison  receiver  and  the  Dolbear  condenser 
were  only  intended  to  be  used  as  receiving  instruments. 

It  was  very  early  recognized — and,  indeed,  is  mentioned  Liquid 
in  the  first  patents  of  Bell,  and  in  a  caveat  filed  by  Elisha  trans- 
Gray  in  the  United  States  patent  office  only  some  t 
hours  after  Bell's  application  for  a  patent — that  sounds 
and  spoken  words  might  be  transmitted  to  a  distance  by  Gray, 
causing  the  vibrations  of  a  diaphragm  to  vary  the  re 
sistance  in  the  circuit.  Both  Bell  and  Gray  proposed  to 
do  this  by  introducing  a  column  of  liquid  into  the  circuit, 
the  length  or  the  resistance  of  which  could  be  varied  by 
causing  the  vibrations  of  the  diaphragm  to  vary  the  depth 
of  immersion  of  a  light  rod  fixed  to  it  and  dipping  into 
the  liquid  (see  figs.  8,  9  below).  This  idea  has  been  per 
haps  the  most  fruitful  of  any  modification  of  telephonic 
apparatus  introduced. 

On  4th  April  1877  Mr  Emile  Berliner  filed  a  caveat  inBer- 
the  United  States  patent  office,  in  which  he  stated  that,  liner's 
on  the  principle  of  the  variation  with  pressure  of  the  resist-  !^™" 
ance  at  the  contact  of  two  conductors,  he  had  made  an  trans- 
instrument  which  could  be  used  as  a  telephone  transmitter,  mitter. 
and  that,  in  consequence  of  the  mutual  forces  between  the 
two  parts  of  the  current  on  the  two  sides  of  the  point  of 
contact,  the  instrument  was  capable  of  acting  as  a  receiver. 
The  caveat  was  illustrated  by  a  sketch  showing  a  diaphragm 
with  a  metal  .patch  in  the  centre,  against  which  a  metal 
knob  was  lightly  pressed  by  an  adjusting  screw.    This  seems 
to  have  been  the  first  transmitter  in  which  it  was  proposed 
to  use  the  resistance  at  the  contact  of  two  conductors. 

Almost  simultaneously  with  Berliner,  Edison  conceived  Edison's 
the  idea  of  using  a  variable  resistance  transmitter.3  He  micro- 
proposed  to  introduce  into  the  circuit  a  cell  containing  P. 
carbon  powder,  the  pressure  on  which  could  be  varied  by  mitter. 
the  vibrations  of  a  diaphragm.  He  sometimes  held  the 
carbon  powder  against  the  diaphragm  in  a  small  shallow 
cell  (from  a  quarter  to  half  an  inch  in  diameter  and  about 
an  eighth  of  an  inch  deep),  and  sometimes  he  used  what 
he  describes  as  &  fluff  ^  that  is,  a  little  brush  of  silk  fibre 
with  plumbago  rubbed  into  it.  In  another  form  the  plum 
bago  powder  was  worked  into  a  button  cemented  together 
with  syrup  and  other  substances.  In  the  specification  of 
the  patent  applied  for  on  21st  July  1877  he  showed  a 
sketch  of  an  instrument  which  consisted  of  a  diaphragm, 
with  a  small  platinum  patch  in  the  centre  for  an  electrode, 
against  which  a  hard  point,  made  of  plumbago  powder 
cemented  together  with  india-rubber  and  vulcanized,  was 
pressed  by  a  long  spring,  the  pressure  of  the  carbon  against 
the  platinum  disk  being  adjusted  by  a  straining  screw  near 
the  base  of  the  spring.  Subsequently  he  filed  an  application 
for  a  patent  in  which  various  forms  of  springs  and  weights 
assisted  in  maintaining  the  contacts  and  otherwise  improved 
the  instrument. 

In  the  early  part  of  1878  Professor  Hughes,  while  en-Hughes's 
gaged  in  experiments  upon  a  Bell  telephone  in  an  electric  micro- 
circuit,  discovered  that  a  peculiar  noise  was  produced  when-  Pnone< 
ever  two  hard  electrodes,  such  as  two  wires,  were  drawn 
across  each  other,  or  were  made  to  touch  each  other  with 
a  variable  degree  of  firmness.     Acting  upon  this  discovery, 
he  constructed  an  instrument  which  he  called  a  microphone,6 
and  which  consisted  essentially  (see  fig.  11)  of  two  hard 
carbon  electrodes  placed  in  contact,  with  a  current  passing 
through  the  point  of  contact  and  a  telephone  included  in 
the  same  circuit.     One  of  the  electrodes  was  attached  to 
a  sounding  board  capable  of   being  vibrated  by  sound 
waves,  and  the  other  was  held  either  by  springs  or  weights 

5  See  Journal  of  the  Telegraph,  New  York,  April  1877 ;  Philadelphia 
Times,  9th  July  1877  ;  and  Scientific  American,  August  1877. 

6  This  term  -was  used  by  Wheatstone  in  1827  for  an  acoustic  ap 
paratus  intended  to  convert  very  feeble  into  audible  sounds  ;  see  his 
Scientific  Papers,  p.  32. 
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in  delicate  contact  with  it.  When  the  sounding  board  was 
spoken  to  or  subjected  to  sound-waves,  the  mechanical  re 
sistance  of  the  loose  electrode,  due  to  its  weight,  or  the 
spring,  or  both,  served  to  vary  the  pressure  at  the  contact, 
and  this  gave  to  the  current  a  form  corresponding  to  the 
sound-waves,  and  it  was  therefore  capable  of  being  used  as 
a  speaking-telephone  transmitter.1  The  best  transmitters 
now  in  use  are  modifications  of  Hughes's  apparatus.  A 
microphonic  apparatus  very  similar  to  it  is  described  in  the 
specification  of  a  German  patent  taken  out  by  Robert 
Lutdge  on  12th  January  1878.  In  this  patent  the  action 
of  the  microphone  is  also  described.2 

The  next  transmitter  of  note,  introduced  by  Mr  Francis 
Blake,  U.S.  (see  fig.  13  below),  although  it  does  not,  like 
the  first  microphones,  embody  anything  intrinsically  new, 
is  one  of  the  most  perfect  and  convenient  forms  of  micro 
phone.  It  is  at  present  almost  universally  used  in  the 
United  States. 

It  appears  to  be  pretty  well  established  that  carbon  in 
one  form  or  another  is  the  best  material  for  one  or  both 
of  the  contacts  of  a  microphone  transmitter.  When  both 
the  contacts  are  of  carbon  and  the  surfaces  have  consider 
able  area,  say  from  a  quarter  to  half  an  inch  in  diameter, 
the  sounds  are  loud,  but  have  a  tendency  to  harshness. 
When,  as  in  the  Blake  transmitter,  one  of  the  contacts  is 
a  piece  of  polished  gas  carbon  and  the  other  a  small  sphere 
of  platinum  about  the  twentieth  of  an  inch  in  diameter, 
the  articulation  is  clear,  but  less  loud.  For  most  purposes, 
however,  the  increased  clearness  more  than  compensates 
for  the  diminished  loudness.  Many  transmitters  in  actual 
use — as,  for  instance,  the  "  Gower,"  largely  employed  in 
the  United  Kingdom — have  a  number  of  contacts.  Some 
of  these  when  properly  adjusted  are  both  loud  and  clear 
in  their  action.  Although  the  Blake  instrument  is  most 
in  vogue  in  America,  in  the  United  Kingdom  and  on  the 
Continent  multiple  contact  microphones  have  found  more 
favour.  Carbon  powder  instruments  have  been  to  some 
extent  used,  and  in  one  or  two  cases — as,  for  example,  the 
Hunnings  transmitter — with  considerable  success.  The 
fault  in  most  of  them  is  the  tendency  of  the  powder  to 
"  pack,"  which  causes  the  instrument  to  rapidly  lose  sensi 
bility.  In  the  Hunnings  transmitter  this  difficulty  is  to  a 
large  extent  overcome  by  the  use  of  a  coarse  granular  powder 
in  a  somewhat  large  cell  (about  an  inch  in  diameter  and 
from  one-eighth  to  one-fourth  of  an  inch  deep).  The  front 
face  of  the  cell  is  a  piece  of  platinum  foil,  which  serves 
both  as  an  electrode  and  as  a  diaphragm.  The  cell  is  placed 
either  on  edge  or  in  an  inclined  position  when  in  use,  the 
action  being  precisely  similar  to  that  in  other  transmitters. 
In  addition  to  its  freedom  from  packing,  the  carbon,  in 
consequence  of  the  inclined  position  of  the  cell,  is  also  less 
liable  to  fall  away  from  the  electrode  and  break  the  circuit. 
Some  packing  of  the  powder,  however,  does  occur,  and 
several  modifications  have  been  proposed  by  Blake  and 
others  for  making  the  sound  vibrations  stir  the  powder  and 
keep  it  loose.  Good  results  appear  to  have  been  got  by 
placing  the  cell  mouth  downwards,  the  carbon  powder  lying 
on  the  platinum  foil,  and  by  forming  the  upper  electrode 
either  of  wire  gauze  or  of  a  perforated  plate  completely 
immersed  in  the  powder.  The  sound  vibrations  are  con 
veyed  to  the  bottom  of  the  cell  by  a  bent  tube  communi 
cating  with  a  mouthpiece.  Instruments  of  this  class  are 
very  loud-speaking,  and  therefore  very  serviceable  for  long 
or  disturbed  circuits. 

The  radiophone  is  an  instrument  proposed  by  A.  G.  Bell 


1  See  Proc.  Roy.  Soc.,  vol.  xxvii.  p.  362  ;  Proc.  Phys.  Soc.,vo\.  ii.  p. 
255 ;  Phil.  Mag. ,  5th  ser.,  vol.  vi.  p.  44 ;  Preece,  Journ.  Soc.  Tel.  Eng. , 
vol.  vii.  p.  270. 

2  Although  this  patent  is  dated  prior  to  Hughes's  publications,  it 
does  not  follow  that  the  descriptions  were  filed  before  these. 


and  Sumner  Tainter  in  1880  for  utilizing  radiant  energy, 
such  as  light  or  radiant  heat,  for  the  transmission  of  sound. 
The  apparatus  forms  a  telephone  transmitter  of  a  particu 
larly  interesting  kind.  In  the  earlier  papers  describing  it 
and  the  experiments  which  led  to  its  invention  it  is  called 
photophone,  because  at  that  time  the  effects  were  supposed 
to  be  wholly  due  to  light.  Afterwards,  in  order  to  avoid 
ambiguity,  Bell  changed  the  name  to  radiophone  and  sug 
gested  that,  to  distinguish  between  instruments  depending 
on  the  different  kinds  of  radiation,  the  names  photophone, 
thermophone,  &c.,  should  be  employed.  He  also  proposed 
the  name  spectrophone  for  an  application  of  this  instrument 
to  spectrum  investigation.3  The  apparatus  is  founded  on 
the  discovery,  made  by  Mr  May  while  carrying  out  experi 
ments  on  selenium  for  Mr  Willoughby  Smith,  that  when 
selenium  is  exposed  to  light  its  electrical  resistance  is  very 
different  from  what  it  is  in  the  dark.  This  discovery  led 
to  a  great  many  interesting  experiments  by  other  investi 
gators.4  In  thinking  over  this  discovery  in  1878  Bell  con 
ceived  the  idea  that,  if  a  beam  of  light  proceeding  from 
one  station  could  be  made  to  fall  on  a  selenium  plate  at 
another  station,  and  if  its  intensity  could  be  varied  by  the 
voice  of  a  speaker,  then  by  connecting  a  telephone  and  a 
battery  in  circuit  with  the  selenium  plate  the  words  spoken 
at  the  distant  station  would  be  heard  in  the  telephone.  This 
was  found  to  be  the  case.  At  first,  to  vary  the  intensity  of 
the  beam,  it  was  passed  through  a  small  opening,  the  width 
of  which  could  be  varied  by  the  vibrations  of  a  diaphragm 
against  which  the  speech  was  directed.  But  better  results 
were  afterwards  obtained  when  the  diaphragm  formed  a 
mirror  from  which  the  beam  of  light  was  reflected.  The 
spreading  of  the  beam,  due  to  the  vibrations  of  the  mirror 
diaphragm,  served  to  vary  its  intensity  (see  fig.  18  below). 

Edison's  phonograph  (see  fig.  19  below)  is  an  instrument  Edison's 
whose  action  somewhat  resembles  that  of  a  telephone  trans-  phono- 
mitter  and  which  has  been  much  talked  of  in  regard  to  its 
possible  applications  in  telephony.    It  was  invented  shortly 
after  the  introduction  of  the  telephone  for  the  purpose  of 
recording  sounds,  and  was  included  in  some  of  Edison's 
telephone  patents  as  a  means  of  working  a  telephone  trans 
mitter,  and  thus  telephoning  sounds  which  had  been  pre 
viously  recorded  on  the  phonograph  sheets. 

II.  TELEPHONIC  INSTRUMENTS. 

One  of  the  best-known  forms  of  the  Reis  telephone  is  shown  in 
fig.  1.  The  transmitter  consists  of  a  box  A,  provided  with  a  mouth 
piece  M.  In  the 
top  of  the  box  a 
round  hole  is  cut 
and  across  it  a 
membrane  S  of 
hog's  bladder  is 
stretched.  A  thin 
strip  of  platinum 
p  fixed  to  the  box 
at  one  side  of  the 
hole  and  extend 
ing  to  the  centre 

of  the  membrane,  supports  at  that  point  one  foot  of  a  light  metal 
tripod  egf.  One  of  the  feet,  e  or  /,  rests  in  a  cup  containing 
mercury,  which  is  in  metallic  connexion  with  the  terminal  b,  while 


FIQ.  1.— Reis's  telephone. 


3  On  this  subject  see  A.  G.  Bell,  Phil.  Mag.,  5th  ser.,  vol.  xi.  p. 
510,  and  Journ.  Soc.  Tel.  Eng.,  vol.  ix.  p.  404  ;  Mercadier,  Phil.  Mag., 
5th  ser.,  vol.  xi.  p.  78  ;  Tyndall,  Proc.  Roy.  Soc.,  vol.  xxxi.  p.  307  ; 
Routgen,  Phil.  Mag. ,  5th  ser. ,  vol.  xi.  p.  308  ;  Preece,  Proc.  Roy.  Soc. , 
vol.  xxxi.  p.  506  ;  Rayleigh,  Nature,  vol.  xxiii.  p.  274,  and  Proc.  Roy. 
Soc.,  1877;  Bidwell,  Phil.  Mag.,  5th  ser.,  vol.  xi.  p.  302;  S.  P.Thomp 
son,  Phil.  Mag.,  5th  ser.,  vol.  vi.  p.  276. 

4  See  W.  Smith,  Journ.  Soc.  Tel.  Eng.,  vol.  v.  p.  183,  and  vol.  vi.  p. 
423  ;  M.  L.  Sale,  Proc.  Roy.  Soc.,  vol.  xxi.  p.  283,  and  Phil.  Mag.,  4th 
ser.,  vol.  xlvii.  p.  216  ;  Draper  and  Moss,  Proc.  Roy.  Irish  Acad.,  vol. 
i.  p.  529  ;  Rosse,  Phil.  Mag.,  4th  ser.,  vol.  xlvii.  p.  161 ;  W.  G.  Adams, 
Proc.  Roy.  Soc.,  vol.  xxiii.  p.  535  and  vol.  xxiv.  p.  163  ;  W.  G.  Adams 
and  B.  E.  Day,  ibid. ,  vol.  xxv.  p.  113  ;  Werner  Siemens,  Monatsber.  kiin. 
Preuss.  Akad.  der  Wissensch.  zu  Berlin,  1875,  p.  280,  andPM.  Mag., 
4th  ser.,  vol.  L  p.  416  ;  Sabine,  Phil.  Mag.,  5th  ser.,  vol.  v.  p.  401. 
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FIG.  2.— Bell's  first  telephone  ;  one- 
fifth  full  size. 


the  end  of  the  stripy  is  similarly  in  connexion  with  the  terminal  a. 
The  receiver  consists  of  an  electromagnet  made  up  of  a  magnetiz 
ing  coil  H,  with  a  stout  knitting  needle  for  a  core.  When  in  use 
these  two  instruments  are  joined  in  circuit  with  a  battery  B,  so 
that  under  ordinary  circumstances  a  continuous  current  is  flowing 
through  the  line.  Suppose  a  sound  is  then  produced  in  front  of 
the  mouthpiece  M,  the  successive  variations  in  the  pressure  of  the 
air  are  communicated  to  the  inside  of  the  box,  and  cause  the  mem 
brane  to  vibrate  in  unison  with  the  sound.  Reis's  theory  of  the 
action  of  the  instrument  was  that  at  each  outward  impulse  of  the 
membrane  the  point  g  would  be  thrown  out  of  contact  with  the  plate 
underneath  it  and  would  thus  break  the  circuit.  There  would  con 
sequently  result  as  many  breaks  in  the  circuit  as  there  were  vibra 
tions  in  the  sound,  and,  in  conformity  with  Page's  discovery,  the 
electromagnetic  receiver  would  give  out  a  rapid  succession  of  beats, 
which  would  together  form  a  continuous  sound  of  the  same  pitch 
as  that  to  which  the  transmitter  was  subjected. 
Bell's  Fig.  2  shows  the  first  telephone  made  by  Bell  for  transmitting 

first  tele-  speech.  It  consisted  of  a  wooden  frame  F,  to  one  side  of  which  a 
phone,  tube  T  was  fixed ;  over  the  end 
of  the  tube  a  membrane  M  was 
stretched  taut  by  a  stretching  ring 
R.  To  the  opposite  side  of  the 
frame  and  with  its  axis  in  line 
with  that  of  the  tube  T  was  fixed 
an  electromagnet  H,  and  between 
the  membrane  M.  and  the  end  of 
the  electromagnet  a  hinged  arma 
ture  A  was  arranged  in  such  a  way 
that  its  motions  would  be  con 
trolled  by  the  membrane.  The 
instrument  was  joined  in  circuit 
with  a  battery  and  another  simi 
lar  instrument  placed  at  a  dis 
tance.  A  continuous  current  was 
made  to  flow  through  the  circuit, 
which  kept  the  electromagnet 
magnetized.  Bell  reasoned  thus  :  when  words  are  spoken  in  front 
of  the  tube  T  the  membrane  will  be  set  in  vibration  and  with  it  the 
armature  A,  and  the  vibration  of  the  armature  in  front  of  the  electro 
magnet  will  induce  variations  in  the  line  current ;  their  magnitude 
will  be  proportional  to  the  amplitude,  and  their  frequency  to  the 
frequency,  of  the  vibrations  of  the  armature  ;  in  fact,  the  difference 
between  the  actual  and  the  average  current  in  the  circuit  will  be 
at  each  instant  proportional  to  the  rate  of  motion  of  the  armature. 
It  follows  from  this  that  the  armature  and  membrane  of  the  distant 
instrument  should  have  induced  in  them  a  motion  precisely  similar 
to  that  of  the  membrane  of  the  transmitter.  This  telephone  was 
made  in  June  1875,  but  was  put  aside  after  trial  as  unsatisfactory 
on  account  of  the  feebleness  of  the  sounds  it  produced ;  since  then, 
however,  a  successful  telephone  has  been  made  on  precisely  the 
same  plan  as  that  here  indicated. 

The  next  form  tried  is  shown  in  fig.  3.  It  is  very  similar  except 
in  constructive  details  to  the  first ;  the  hinged  armature,  however, 
is  omitted,  its  place  being 
taken  by  a  small  iron  disk  A 
fixed  to  the  centre  of  the 
diaphragm  D.  The  electro 
magnet  H  is,  as  before,  placed 
so  as  to  have  the  centre  of 
the  soft  iron  core 
C  opposite  to  the 
centre  of  the  disk, 
and  the  theory  ac 
cording  to  which  it  Fl°-  3.— Bell's  second  telephone ;  one-fifth  full  size, 
was  expected  to  act  is  the  same.  The  results  obtained  with  this 
instrument  were  much  more  satisfactory ;  indeed  it  was  with  one 
precisely  like  that  shown  in  the  figure  that  the  remarkable  results 
of  the  Philadelphia  exhibition  in  1876  were  obtained.  A  perspec 
tive  and  a  sectional  view  of  the  receiving  instrument  used  along 
with  that  shown  in  fig. 

3  are  illustrated  in  figs. 

4  and  5.     It  consisted 
of  an  iron  cylindrical 
box  B,  through  the  axis 
of  which  a  rod  of  soft 
iron  C  was  passed   to 
form    the   core   of   an 
electromagnet,    having 
the  magnetizing  helix 
H  wound  on  the  upper 

half     of     its     length.  Fig.  4.  Fig.  5. 

Across  the  top  of  the         FIGS.  4,  5. — Bell's  iron  box  receiver  (1876). 
box  a  thin  disk  D   of    Fi«-  4>  perspective  view  ;  fig.  5,  sectional  view, 
soft  iron  was  fixed,  the  core  C  being  just  clear  of  the  disk  when 
the  strongest  current  is  flowing  through  the  helix.     In  the  per 
spective  view  the  disk  is  removed,  showing  the  end  of  the  core. 


These  instruments  are  interesting,  not  only  because  they  may  be 
considered  the  first  really  successful  speaking  telephones,  but  be 
cause  they  are  of  the  same  form  as  those  brought  to  Great  Britain 
in  1876  by  Sir  W.  Thomson,  and  exhibited  before  the  British  Asso 
ciation  at  Glasgow  in  that  year. 

Fig.  6  shows  one  of  the  earliest  forms  brought  into  commercial 
use.  On  each  pole  of  a  somewhat  large  horse-shoe  permanent  magnet 


FIG.  6.— Bell's  multiple  pole  telephone  (1877) ;  one-fifth  full  size. 

M  a  short  coil  E  with  a  soft  iron  core  was  fixed.  This  is  one  of  the 
early  forms  of  permanent  magnet  telephones,  of  which  there  were 
at  that  time  several,  including  a  hand  telephone  very  similar  to 
that  shown  in  fig.  7.  In  another  form,  introduced  about  the  end 
of  1877,  the  small  magnetizing  coils  and  soft  iron  cores  were  fixed 
on  the  side  and  opposite  the  poles  of  the  horse-shoe  magnet,  and 
the  diaphragm  was  placed  with  its  plane  parallel  to  that  of  the 
magnet.  The  diaphragm  in  these  telephones  was  of  thin  sheet  iron 
and  a  little  over  4  inches  in  diameter. 

The  form  of  telephone  now  almost  universally  in  use  is  shown  in  Bell's 
fig.  7.     It  was  introduced  in  December  1877  and  consists  of  a  com-  hand 


magnet  M,  fitted  into  the  centre  of  a  tele 
phone. 


pound  permanent 
tube  of  vulcanite 
or  "  hard  rubber  " 
and  carrying  at  one 
end  a  short  electro 
magnet,  the  coil  of 
which  through  its 

terminals  '.  *  is  in-     ESTCCGI      r>       .     •**  «§  ». 

i    j  j  •     Iv.       •         Hi^      Fl°-  7.— Bells  hand  telephone,  present  form, 
eluded  in  the  cir-       • 

cuit  when  the  instrument  is  in  use.  In  front  of  the  electromagnet, 
with  its  plane  normal  to  the  axis  of  the  magnet,  is  fixed  a  thin  soft 
iron  disk  about  If  inches  in  diameter,  which  has  its  cover  cut  to  a 
convenient  shape  to  form  a  mouthpiece.  This  telephone  acts  well 
either  as  a  transmitter  or  as  a  receiver  ;  but  for  the  former  purpose 
it  is  now  seldom  used  on  account  of  the  great  advances  which  have 
been  made  in  "  microphone  "  transmitters. 

It  has  been  stated  that  Bell  and  Elisha  Gray  almost  simultane-  Bell's 
ously  suggested  the  use  of  a  column  of  liquid  to  vary  the  resistance  liquid 
in  the  circuit.  The  form 
of  instrument  proposed  by 
the  former  and  said  to 
have  been  exhibited  at  the 
Philadelphia  exhibition  is 
shown  in  fig.  8.  It  con 
sists  of  a  speaking  tube 
or  mouthpiece  M,  across 
the  lower  end  of  which  a 
membrane  D  is  stretched. 
To  the  centre  of  the  mem 
brane  a  light  rod  R,  made 
of  metal  or  of  carbon,  is 
fixed  with  its  length  at 
right  angles  to  the  plane 
of  the  membrane.  Under 
the  lower  end  of  R  a  small 
metallic  vessel  C  is  sup 
ported  on  a  threaded  rod, 
working  in  a  nut  fixed  to 
the  sole  F,  so  that  its  height 
may  be  readily  adjusted.  Fig.~8.  Fig.  9. 

Suppose  C  to  be  filled  with        FIG.  8. — Bell's  liquid  transmitter, 
water  or  any  other   con-         FIG.  9.— Elisha  Gray's  liquid  transmitter, 
ducting  liquid,  and  the  rod  R  to  be  of  metal.     C  is  raised  until  the 
liquid  just  touches  the  point  of  the  rod,  when  advantage  is  taken 
of  the  change  of  contact  resistance  with  the  greater  or  less  immer 
sion  of  R  during  the  vibration  of  D.     Good  results  were  obtained 
with  mercury  as  the  liquid  and  with  a  rod  of  carbon. 

The  arrangement  proposed  by  Elisha  Gray  is  almost  identical  in  E.  Gray's 
form  with  Bell's.     The  only  difference  seems  to  be  that  Gray  in-  liquid 
tended  the  rod  R  (fig.  9)  to  reach  near  to  the  bottom  of  the  vessel  trans- 
B  or  to  the  end  of  another  rod,  a  prolongation  of  b,  projecting  up  mitter. 
from  the  bottom.     The  variation  of  the  current  was  produced  by 
the  variation  of  the  distance  between  the  ends  of  the  rod  caused 
by  the  vibrations  of  the  diaphragm.     This  plan  was  not  tried  until 
after  the  success  of  Bell's  experiments  was  known,  and  when  it  was 
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micro 
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tried  the  results  did  not  prove  encouraging.  Indeed  the  variations 
of  the  resistance  which  can  be  produced  in  this  way  must  be  excess 
ively  small,  unless  the  liquid  has  a  very  high  specific  resistance, 
the  distance  between  the  ends  is  very  small,  and  the  sides  of  the 
rods  are  prevented  by  an  insulating  covering  from  interfering  with 
the  results.  Neither  of  these  transmitters  has  any  great  merit  as 
such,  but  they  show  that  both  Bell  and  Gray  clearly  recognized 
the  principle  on  which  successful  transmission  of  the  different  forms 
of  sound,  including  speech,  could  be  accomplished. 

The  first  successful  microphone  transmitter  was  Edison's.     An 
early  form  of  it  (fig.  10)  somewhat  resembles  Bell's  hand  tele- 


Hughes's 
micro 
phone. 


phone      in     ex- 
cell  of  insulating 
its  bottom  a  flat- 
screw  G  ;  on  the 
layer  of  carbon 
top  of  that  a  thin 
D,    and     above 
cover  of  the  cell, 
position     by     a 
centre     of    this 
rubber     tubing, 
the     diaphragm 
hand  telephone,  is  held  in 
M.     The  varying  pressure 
duced  near  it,  causes  corre- 
pressure    on    the    carbon 
similar  variations  in  its  elec- 
when  the  instrument  is  in- 
cuit  through  which  a  cur- 
tions  in  the  pressure  on  the 
spending    undulations   in 


ternal  form.     A 
material  has  at 
headedplatinum 
top    of   G   is  a 
powder  C,  on  the 
platinum      disk 
that,  forming  the 
a  disk  of  ivory  B,  held  in 
ring  E.     Resting  on  the 
disk  is  a  small  piece  of 
which  is  lightly  pressed  by 
A,    and   this,   as  in   the 
position  by  the  mouthpiece 
on  A,  when  a  sound  is  pro- 
sponding  variations  in  the 
powder,  and  this  produces 
trical    resistance.     Thus, 
eluded  in  an  electric  cir- 
rent  is  flowing,   undula- 
diaphragm  produce  corre- 
the  current. 


Perhaps  the  best  known  pIG  10  _  Ej;.  forms  of  the  microphone 
are  those  introduced  by  son's  micro-  Prof.  Hughes.  One  of 
the  commonest  is  shown  phone  trans-  in  fig.  H.  It  consists  of 
two  rectangular  pieces  of  wood,  B  and  D,  fixed  to 

gether  with  their  planes  at  right  angles  to  each  other.     D  forms 
the  base,  and  to  B  two  small  blocks  of  carbon  C,  C  are  attached. 


A  of  the  same 
small  cups  formed 
two  electrodes  e,  e 
pose  of  inserting 
circuit.  The  ma- 
most  suitable  for 
was  wood  charcoal 


Between  these  a  light  rod 
material  is  supported  on 
in  C,  C.  To  the  blocks 
are  connected  for  the  pur- 
the  instrument  in  an  electric 
terial  which  Hughes  found 
the  carbon  blocks  and  rod 
metallized  by  heating  it  to 
redness  and  plunging  it 
while  hot  into  mercury.  If 
this  microphone  is  joined 
in  circuit  with  a  telephone 
and  a  small  battery,  say 
one  or  two  small  Daniell 
cells,  the  vibration  pro 
duced  by  a  fly  walking  on  Fl°-  n.— Hughes's  microphone, 
the  base  D  can  be  distinctly  heard  in  the  telephone.  The  same 
apparatus  will  also  act  as  a  microphone  transmitter,  but  the  sounds 
are  apt  to  be  harsh.  A  better  form  for  this  purpose  is  shown  in 


is  pivoted  at  h  and 
carbon   c,   c,    the 


Blake 
trans 
mitter. 


fig.  12.     In  this  a  light  pencil  of  carbon  M 
has  one   end  resting    on    two  blocks 
lower     one     being 
fixed  to  the   base. 
The  pressure  of  M 
on  the  carbon  block 
is  regulated    by   a 

spring  s.     This  ar-  Flo  12._Microphone  transmitter, 

rangement  is  en 
closed  in  a  box  of  thin  wood,  against  which  the  sound  is  directed. 
It  is  capable  of  acting  well  as  a  transmitter,  and  especially  in  a 
modified  form  used  by  Hughes  as  a  microphone  receiver.  The 
lower  block  c  is  then  attached  to  the  centre  of  a  vertical  diaphragm 
and  against  it  the  sounds  are  directed. 

The  Blake  transmitter,  which  is  perhaps  most  widely  used  of 
all,  is  a  simple  modification  of  the  Hughes  instrument  last  described. 
It  consists  (fig.  13)  of  a  frame  F,  to  which  is  attached  a  diaphragm 
D  of  thin  sheet  iron  ;  in  front  of  this  is  a  cover  M,  M  provided  with 
a  suitable  cavity  for  directing  the  sound-waves  against  the  dia 
phragm.  The  microphonic  arrangement  consists  of  a  spring  S, 
about  the  hundredth  of  an  inch  thick  and  the  eighth  of  an  inch 
broad,  fixed  at  one  end  to  a  lever  L,  and  carrying  at  its  free  ex 
tremity  a  brass  block  W.  In  one  side  of  W  a  small  disk  C  of  gas 
carbon  is  inserted,  resting  on  the  hemispherical  end  of  a  small 
platinum  pin  K,  about  the  twentieth  of  an  inch  in  diameter,  held 
in  position  by  a  thin  spring  A.  The  pressure  of  the  carbon  on  the 
platinum  point  can  be  adjusted  by  the  screw  N,  which  turns  the 
lever  about  the  flexible  joint  G.  The  electrical  connexions  of  the 
instrument  as  arranged  for  actual  use  are  also  illustrated  in  the 
figure.  The  current  circuit  goes  through  S,  W,  C,  K,  A,  and  the 


primary  circuit  of  the  induction  coil  I  to  the  battery  B,  and  thence 
to  S  again.  This  forms  a  local  circuit  at  the  transmitting  station. 
The  line  of  circuit  passes  through  the  secondary  of  the  induction 


la 


\      7 


Fio.  13.—  Blake's  transmitter. 


coil  I  to  the  line,  from  that  to  the  telephone  T  at  the  receiving 
station,  and  then  either  to  earth  or  back  to  the  induction  coil  by 
a  return  line  of  wire. 

Telephonic  Circuits. 

The  lines  used  for  telephone  purposes  are,  generally  speaking,  Tele- 
so  far  as  erection,  mode  of  insulation,  and  so  on  ate  concerned,  much  phone 
the  same  as  those  used  for  ordinary  telegraphs.  In  towns  where  wires. 
a  very  large  number  of  wires  radiate  from  one  centre  or  exchange, 
as  it  is  called,  where  thick  wires  are  unsightly,  and  where  it  is 
often  necessary  to  provide  for  long  spans,  a  comparatively  thin  wire 
of  strong  material  is  employed.  For  this  reason  various  bronzes, 
such  as  silicon,  aluminium,  &c.,  have  come  to  be  extensively  used 
for  making  wires  for  telephone  lines.  They  are  made  from  about 
the  twentieth  to  the  thirtieth  of  an  inch  in  diameter,  and  are  found 
to  wear  well  in  the  somewhat  mixed  atmosphere  of  a  town  ;  and 
owing  to  their  lightness  and  considerable  tensile  strength  it  is  com 
paratively  easy  to  erect  them  and  keep  them  in  order.  The  main 
objection  to  them  is  the  high  electrical  resistance  they  oppose  to 
the  current.  The  lines  on  a  town  exchange  system  are  not,  how 
ever,  as  a  rule,  so  long  as  to  make  this  objection  of  great  import 
ance.  But  long  lines,  such  as  those  extending  between  towns  some 
miles  apart,  should  be  made  of  pure  copper  wire  hard  drawn.  It  has 
lately  been  found  possible  to  draw  copper  so  hard  as  to  be  almost 
equal  to  bronze  in  strength,  and  yet  to  retain  about  three  times  the 
electric  conductivity  of  that  substance.  Copper  and  bronze  wires 
possess  great  advantages  for  telephonic  purposes  over  the  iron  wires 
employed  in  telegraph  lines,  in  that  they  offer  a  much  lower  effective 
resistance  to  the  rapidly  undulating  and  intermittent  currents  pro 
duced  by  telephonic  transmitters.  The  electric  resistance  opposed 
by  a  wire  to  the  passage  of  such  a  current  is  always  greater  than 
that  opposed  to  a  steady  current,  and  this  difference  is  much  more 
marked  when  the  wire  is  of  magnetic  material  like  iron.  This  in 
creased  resistance  rises  in  proportion  to  the  rapidity  of  the  undula 
tions  of  the  current ;  consequently  high  notes  are  more  resisted 
than  low  notes.  Besides  this  variable  resistance,  telephony  has  to 
contend  with  "self-induction"  (see  ELECTRICITY,  vol.  viii.  p.  76 
sq.)  of  the  current  on  itself,  and  this  is  by  no  means  unimportant, 
especially  on  long  circuits.1  The  marked  difference  between  iron 
and  copper  for  long  circuits  is  plainly  shown  by  the  fact  that 
Rysselberg  and  others  have  spoken  clearly  to  a  distance  of  over 
1000  miles  through  a  copper  wire  insulated  on  poles,  whereas  Preece 
could  not  work  a  similar  line  of  iron  wire  between  London  and 
Manchester. 

The  electrostatic  capacity  of  the  line  (see  TELEGRAPH,  p.  115  Capacity, 
above)  is  also  diminished  by  the  use  of  thin  wires  of  highly  con 
ducting  material.  They  should  all  if  possible  be  erected  on  poles 
at  a  considerable  height  above  the  earth.  It  is  not  practicable  to 
work  an  ordinary  underground  line  through  more  than  20  miles, 
and  cable  telephony  through  distances  of  over  100  miles  may  in 
the  present  state  of  science  be  put  down  as  an  impossibility. 

Another  element  of  great  importance  in  connexion  with  telephone 

1  Sec  papers  by  Prof.  Hughes,  Proc.  Soc.  Tel.  Eng.,  vol.  xv.  p.  6,  and  Proc. 
Roy.  Soc.,  vol.  xl.  p.  4(58,  with  remarks  on  them  by  Prof.  H.  F.  Weber,  Tel. 
Journ.,  vol.  xviii.  p.  321  and  vol.  xix.  p.  30  ;  by  Oliver  Heaviside,  Phil.  Mag., 
vol.  xxii.  p.  118 ;  by  Rayleigh,  Phil.  Mag.,  vol.  xxi.  p.  381  and  vol.  xxii.  p.  469. 
See  also  Prof.  Chrystal  on  the  "  Differential  Telephone,"  in  Trans.  Roy.  Soc. 
Edinb.,  vol.  xxxi.  pp.  609-636. 
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Indue-  lines,  which  in  most  cases  does  not  require  to  be  attended  to  in 
tion.  ordinary  telegraph  circuits,  is  the  induction  from  one  line  to  an 
other  (see  ELECTRICITY,  vol.  viii.  p.  76  sq. ).  When  two  lines  having, 
as  in  ordinary  telegraphy,  an  earth  connexion  at  each  end  run  for 
any  great  distance,  say  a  mile  or  more,  parallel  to  each  other  on 
the  same  supports,  a  conversation  Avhich  is  being  carried  on  through 
one  of  them  can  be  overheard  by  means  of  the  telephones  on  the 
other.  This  is  due  to  the  fact  that,  when  a  current  is  suddenly 
set  up  in  one  closed  circuit,  it  induces  an  instantaneous  current  in 
any  other  closed  circuit  which  is  near  to  it.  This  induced  current 
not  only  destroys  the  privacy  of  the  circuit  in  question  but  also 
lowers  its  efficiency.  The  mischief  is  even  greater  when  telegraph 
and  telephone  lines  run  along  the  same  route  supported  on  the 
same  poles,  because  the  strong  intermittent  currents  sent  through 
telegraph  wires,  and  the  irregular  manner  in  which  the  intermit- 
tences  follow  each  other,  induce  a  series  of  such  powerful  secondary 
currents  in  the  telephone  lines  that  the  noise  heard  in  the  tele 
phone  is  often  sufficient,  when  the  line  is  a  mile  or  two  long,  to 
Methods  drown  all  speech.  In  the  case  of  parallel  telephone  lines  the  best, 
for  over-  if  not  the  only,  cure  is  to  use  return  wires,  and  arrange  them  so  that 
coming  the  currents  induced  in  the  outgoing  wire  shall  be  neutralized  by  the 
indue-  corresponding  current  induced  in  the  incoming  wire.  For  mixed 
tion.  telegraph  and  telephone  circuits  various  methods  have  been  pro 
posed  ;  but  the  most  generally  approved  plan  is  to  have  return 
wires.  For  circuits  worked  wholly  on  the  return  principle  the  main 
thing  to  be  attended  to  is  the  symmetrical  arrangement  of  the  wires, 
so  that  the  outgoing  and  incoming  wires  may  be  subjected  to  the 
same  influence.  This  is  nearly  provided  for  by  running  them  in 
such  a  way  that  they  may  be  all  supposed  to  lie  on  the  surface  of  a 
cylinder  in  lines  parallel  to  its  axis,  the  two  wires  at  the  opposite 
ends  of  a  diameter  being  always  used  for  the  same  circuit.  When 
more  than  four  wires  form  the  group  complete  compensation  is  not 
obtained  in  this  way,  because  the  current  is  always  stronger  near 
the  transmitting  end  of  the  line  than  near  the  receiving  end,  on 
account  of  the  very  sensible  effect  of  the  capacity  and  the  leakage  of 
the  line.  It  is  therefore  best  to  arrange  the  wires  in  groups  of  four 
— that  is,  in  pairs  of  circuits — and  run  them  so  as  to  form  spiral 
lines  round  an  axial  line  equidistant  from  each  of  the  four  wires. 
Any  pair  of  wires  forming  a  circuit  which  runs  parallel  to  other 
wires  can  be  arranged  so  as  to  be  very  nearly  free  from  induction 
by  interchanging  their  position  relatively  to  the  other  wires  at  short 
distances  along  the  line.  Care  must,  however,  be  taken,  when  more 
than  one  group  of  four  or  when  more  than  one  pair  are  run,  that 
the  compensation  produced  by  the  twisted  arrangement  of  one  set, 
or  of  the  interchanges  of  the  wires  in  the  different  pairs,  is  not 
spoiled  by  the  twisting  or  interchanging  of  another  set  or  pair. 
Telephone  lines  running  parallel  to  telegraph  lines  should  be  formed 
into  one  or  more  groups,  each  being  run  on  the  twist  plan  so  as  to 
eliminate  as  completely  as  possible  the  effect  of  the  telegraph  signals ; 
the  smajl  residual  effect  of  the  telephone  signals  is  of  comparatively 
little  importance  in  such  a  case.  A  twisted  cable  of  telephone  wire 
may,  when  each  circuit  is  formed  by  diametrically  opposite  wires,  be 
placed  in  the  same  tube  with  similar  cables  employed  for  telegraph 
purposes.  The  central  wire  of  the  cable  may  be  used  either  as  a 
telegraph  line  or  as  a  telephone  line  having  an  earth  return. 
Another  method  is  to  use  powerful  telephone  transmitters  and 
insensitive  receivers ;  that  is  to  say,  make  the  telephone  currents 
so  powerful  that  the  telegraphic  induced  currents  will  be  small  in 
comparison,  and  use  receivers  so  insensitive  as  to  suit  such  currents. 
One  of  the  main  obstacles  in  the  way  of  this  method  at  present  is 
the  difficulty  of  getting  strong  telephonic  currents,  for  even  the  best 
transmitters  are  not  yet  sufficiently  powerful,  and  there  is,  besides, 
a  decided  tendency  towards  a  loss  of  quality  in  the  sound  when  the 
transmitter  is  made  powerful.  A  third  method  is  to  render  the 
telegraphic  current  comparatively  harmless  by  taking  away  the 
suddenness  of  the  intermittences.  This  is  quite  possible  because 
the  number  of  currents  sent  per  second,  even  on  fast  working  circuits, 
is  not  such  as  to  produce  a  high  musical  note.  If,  then,  the  currents 
be  made  in  some  way  to  rise  slowly  to  their  full  strength  and  fall 
again  slowly  to  zero  the  diaphragm  of  the  receiving  instrument, 
instead  of  showing  the  sudden  rise  and  sudden  fall  as  at  present, 
would  move  so  slowly  backwards  and  forwards  that  the  ear  would 
not  be  disturbed  by  the  sound.  Perhaps  the  simplest  way  to  accom 
plish  this  is  to  place  an  electromagnet  in  the  circuit  of  the  tele 
graph  line  at  the  sending  station,  for  the  self-induction  of  the 
magnet  coil  prevents  the  current  assuming  its  strength  suddenly. 
But  on  telegraph  circuits  where  speed  is  of  great  importance  this 
method  cannot  be  followed  owing  to  the  retardation  of  the  telegraph 
signals  and  the  consequent  loss  of  speed  thereby  occasioned. 

An  ingenious  application  of  the  method  of  compensation  just 
indicated  has  been  made  by  Rysselberg,  who  has  used  not  only  wires 
carried  on  the  same  poles  as  the  telegraph  but  even  the  telegraph 
lines  themselves  for  telephone  purposes.  The  arrangement  of  his 
system  is  shown  in  fig.  14,  where  L  and  Lj  represent  two  telegraph 
lines.  Between  these,  at  each  end,  are  inserted  two  condensers 
Cj,  C2  and  a  telephone  T,  together  with  transmitters,  &c. ,  so  that, 
supposing  the  telegraph  instruments  removed,  the  two  wires  would 


be  an  ordinary  telephone  circuit  worked  through  condensers.  The 
telegraph  apparatus  consists  of  an  ordinary  receiver  R,  sending 
battery  B,  and  key  K, 
together  with  a  con 
denser  C,  inserted  be 
tween  the  earth  and  the 
line  terminal  of  the  key, 
and  two  electromag 
netic  inductors  E,  E'. 
When  the  key  is  de- 
retarded  by  the  electro- 
denser  C,  which  has  to 
fact  additional  electro- 


pressed  the  current  is 
magnet  E  and  the  con- 
charged,  giving  in 
static  capacity  at  the 
The  current  is  still 
electromanet  E' 


sending  end  of  the  line.  |     \u*h 
further  retarded  by  the  Fig.  14. 

hence  the  condenser  Cx  becomes  charged  so  gradually  that  very 
little  disturbance  is  noticeable  in  the  telephone  T.  The  condensers 
Cj,  C2  prevent  leakage  from  one  line  to  the  other,  but  have  suffi 
cient  capacity  to  allow  the  telephone  to  act  as  if  it  were  in  a 
metallic  circuit. 

The  Working  of  Telephone  Circuits. 

The  method  first  employed  for  working  a  telephone  line  was  Early 
extremely  simple.  A  single  line  of  wire,  like  an  ordinary  telegraph  methods, 
line,  had  a  Bell  telephone  included  in  it  at  each  end  and  the  ends 
were  put  to  earth.  Words  spoken  to  the  telephone  at  one  end  could 
be  heard  by  holding  the  telephone  to  the  ear  at  the  other.  To 
obviate  the  inconvenience  of  placing  the  telephone  to  the  mouth 
and  the  ear  alternately,  two  telephones  were  commonly  used  at  each 
end,  joined  either  parallel  to  each  other  or  in  series.  The  con 
trivance  most  generally  adopted  for  calling  attention  is  the  call  bell, 
rung  either  by  a  small  magneto-electric  machine  or  by  a  battery. 
The  telephone  was  switched  out  of  circuit  when  not  in  use  and  the 
bell  put  in  its  place,  an  ordinary  key  being  used  for  putting  the 
battery  in  circuit  to  make  the  signal.  This  arrangement  is  still 
employed,  a  hook  being  attached  to  the  switch  lever  so  that  the 
mere  hanging  up  of  the  telephone  puts  the  bell  in  circuit.  In  some 
cases,  when  the  bell  is  rung  by  a  magneto  machine,  the  coil  of  the 
machine  is  automatically  cut  out  of  circuit  when  it  is  not  in  action, 
but  the  turning  of  the  handle  moves  a  centrifugal  arrangement  by 
which  it  is  thrown  in. 

At  first  it  was  usual  to  employ  the  same  instrument  both  as  trans-  Working 
mitter  and  as  receiver,  and  to  join  it  in  the  direct  circuit.  But  it  with 
was  soon  found  that  the  microphone  transmitter  could  only  be  used  micro- 
to  advantage  in  this  way  when  the  total  resistance  of  the  circuit,  phone, 
exclusive  of  the  microphone,  was  small  compared  with  the  resistance 
of  the  microphone, — that  is,  on  very  short  lines  worked  with  low 
resistance  telephones.  The  transmitter  on  long  and  high  resistance 
lines  worked  better  by  joining  indirectly  in  a  local  circuit,  in  the 
manner  shown  in  fig.  13,  the  microphone,  a  battery,  and  the  primary 
of  an  induction  coil,  and  putting  the  line  in  circuit  with  the  second 
ary  of  the  induction  coil,  which  acted  as  the  transmitter.  The 
resistance  of  the  microphone  can  thus  be  made  a  large  fraction  of 
the  total  resistance  of  the  circuit  in  which  it  is  placed  ;  hence,  by 
using  considerable  currents,  small  variations  in  its  resistance  can 
be  made  to  induce  somewhat  powerful  currents  in  the  line  wire. 
The  requisite  energy  is  derived  from  the  battery.  If  there  are  other 
resistances  in  the  circuit  it  is,  in  some  cases,  better  to  join  it  as  a 
shunt  to  the  primary  circuit  of  the  induction  coil.  It  may  even 
prove  advantageous  to  insert  resistances  in  the  circuit,  increase  the 
battery  power,  and  join  the  microphone  as  here  indicated,  because 
in  this  way  powerful  currents  can  be  obtained  in  the  line  without 
the  harshness  which  is  apt  to  be  produced  by  the  variations  of  a 
strong  current  passing  through  the  microphone. 

Translation  from  one  line  to  another,  or  from  one  section  to  Transla- 
another  of  the  same  line,  is  effected  by  putting  the  primary  of  an  tion. 
induction  coil  in  the  place  of  the  receiving  telephone,  the  secondary 
being  in  circuit  with  the  second  line  or  section.  This  plan  is  use 
ful  where  the  same  message  is  to  be  sent  to  different  places  at  once 
(distributed),  and  is  sometimes  used  for  translating  from  a  double 
wire  to  a  single  wire  system.  Probably  a  better  plan  is  to  work  a 
microphone  by  the  membrane  of  the  receiving  telephone,  and  re 
transmit  the  message,  taking  new  energy  from  a  second  battery.1 
When  the  induction  coil  arrangement  is  used  for  translating  from 
a  double  to  a  single  wire  circuit,  or  vice  versa,  it  is  necessary  to 
make  the  induction  coil  suit  the  circuits,  so  that  either  coil  may 
be  used  as  primary,  according  to  the  end  from  which  the  message  is 
sent.  Everything  else  being  similar,  the  resistances  of  the  coils 
should  be  in  nearly  the  same  ratio  as  the  resistances  of  the  lines 
in  which  they  are  placed. 

In  a  large  town  it  is  neither  practicable  nor  desirable  to  connect  Ex- 
each  subscriber  directly  with  all  the  other  subscribers,  hence  a  changes, 
system  of  "  exchanges  "  has  been  adopted.    An  exchange  is  a  central 
station  to  which  wires  are  brought  from  the  different  subscribers, 
any  two  of  whom  can  be  put  in  telephonic  communication  with  each 
othei  when  the  proper  pairs  of  wires  are  joined  together  in  the  ex- 
1  See  Thomson  and  Houston,  Tel.  Journ.,  15tli  August  1878. 
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change.  The  arrangement  is  illustrated  in  fig.  15,  where  C  represents 
an  exchange  from  which  wires  radiate  to  the  points  a,  b,  c,  d,  .  .  . 
Suppose  a  wishes  to  speak  to  d  ;  he  communicates  his  wish  to  an 
attendant  at  C,  who  first 
calls  d,  and  then  con 
nects  6  to  1,  making 
the  circuit  continuous 
from  a  to  d.  The  ar 
rangements  at  the  ex- 
change  for  facilitating 
connexions  vary  con 
siderably,  but  are  simi 
lar  in  principle  to  the  ~  a. 
switch  boards  used  in 
telegraphy.  Each  of  the  Fro.  15. -Telephone  exchange. 

wires  is  first  brought  to  an  indicator  and  then  to  a  set  of  terminals 
arranged  in  an  orderly  manner  on  a  board,  the  number  of  the 
terminal  for  any  one  wire  being  the  same  as  the  number  under  the 
shutter  of  the  indicator  in  that  wire  circuit.  In  many  cases  the 
terminals  take  the  form  of  spring  clips,  which  connect  the  line  to 
earth,  and  under  which  a  thin  piece  of  metal,  covered  with  insulat 
ing  material  on  one  side  and  called  a  "jack,"  can  be  readily  inserted 
for  connecting  that  circuit  with  any  other.  A  piece  of  flexible  wire 
cord,  carrying  a  jack  at  each  end,  forms  a  ready  and  common  medium 
of  connexion  ;  but  in  many  cases  the  switch  board  is  arranged  with 
cross  strips  of  metal  so  that  by  inserting  a  jack  into  the  terminals 
of  the  two  wires  they  can  be  both  connected  to  the  same  strip  of 
metal  and  therefore  together.  In  large  exchanges  one  switch  board 
of  moderate  size  is  not  sufficient,  and  so  a  number  are  fitted,  being 
connected  together  by  several  conductors,  in  order  that  no  interrup 
tion  may  ensue  in  consequence  of  these  being  all  occupied.  A  line 
on  one  board  is  connected  with  one  on  another  board  by  joining  the 
terminal  of  the  first  to  one  of  the  conductors  connecting  the  two 
boards  by  a  jack -cord,  and  then  by  another  jack-cord  connecting 
that  conductor  to  the  terminal  of  the  other  line.  Thus  different 
switch  boards  may  be  looked  upon  as  separate  exchanges,  connected 
together  by  a  number  of  trunk  wires  after  the  manner  described 
below. 

In  a  large  system  it  is  much  more  convenient  and  economical  to 
have  exchanges  in  the  various  districts,  and  connect  these  with  a 
central  exchange  by  a  sufficient  number  of  trunk  lines.  A  sub 
scriber  in  one  district  wishing  to  speak  to  a  subscriber  in  another 
calls  the  exchange  in  his  own  district  and  is  put  in  communication 
by  the  attendant  stationed  there  with  the  central  exchange.  The 
attendant  at  the  central  exchange  puts  the  subscriber  in  communi 
cation  with  the  district  he  requires,  and  the  attendant  there  calls 
the  other  subscriber  and  joins  the  two  subscribers'  lines  together. 
In  some  cases  neighbouring  district  exchanges  have,  besides  a  com 
mon  means  of  communication  through  the  central  exchange,  an 
independent  connexion.  These  arrangements  are  diagrammatically 


Fio.  16. — Telephone  district  exchanges. 

illustrated  in  fig.  16,  where  1,  2,  3,  4,  5,  6  represent  district  ex 
changes  and  C  the  central  exchange  ;  districts  3  and  4  and  4  and 
5  are  supposed  to  have  independent  connexions. 

Sinclair's  An  arrangement  was  proposed  about  two  years  ago  by  Mr  D. 
automatic  Sinclair  of  the  Glasgow  telephone  exchange  for  allowing  small  dis- 
exchange.  trict  exchanges  to  be  worked  by  the  attendants  at  the  central  ex 
change.1  The  two  exchanges  are  connected  by  a  trunk  line  and 
from  the  district  exchange  wires  are  led  to  the  different  subscribers. 
These  wires  are  in  the  normal  state  of  matters  connected  with  con 
tact  plates,  over  which  an  arm  joined  to  the  trunk  wire  can  be 
made  to  travel.  Suppose  the  central  exchange  wishes  to  speak  to 
any  one  of  the  subscribers,  the  arm  is  made  to  travel  round,  by 
currents  sent  from  the  exchange  through  an  electromagnetic  step 
by  step  arrangement,  until  it  comes  in  contact  with  the  proper 
plate,  after  which  the  subscriber  is  called  in  the  ordinary  way. 
When  one  subscriber  belonging  to  the  district  exchange  wishes  to 
speak  to  another  in  the  same  district,  he  rings  the  bell  in  the  ordi 
nary  way,  and  this  operation  disconnects  all  other  subscribers  and 
puts  him  in  connexion  through  the  trunk  line  with  the  central  ex- 


See  Proc.  Phil.  Soc.  of  Glasgow,  vol.  xvii.  p.  39. 


Fio.  17. — Indicator  or 
annunciator. 


change.  The  attendant  there  ascertains  to  whom  it  is  that  he 
wishes  to  speak,  and  by  moving  round  the  contact  arm  puts  the 
two  subscribers'  lines  in  contact. 

The  indicator,  or  annunciator  as  it  is  sometimes  called,  is  shown  Indicator 
in  fig.  17.     It  consists  of  an  electromagnet  M,  which  on  a  current  or  annun- 
being  sent  through  it  pulls  down  tin:  E:^;y^""-v;~ :;-;;: ;-:;^-,::-:=;y;--T^   ciator. 
armature  a,  relieves  the  catch  c,  and 
allows  the  shutter  d  to  fall  down, 
exposing  a  plate  p,  on  the  front  of 
which  the  number  of  the  subscriber 
is  printed.     When  the  exchange  is 
called,  the  shutter  d  is  dropped,  the 
attendant  connects  the  line  leading 
to  the  exchange  table  with  the  ter 
minal  corresponding  to  the  indicator,  and  finds  who  is  wanted  ; 
then  he  calls  that  subscriber,  makes  the  through  connexion,  and 
puts  up  the  shutter.     When  the  subscribers  have  finished,  both 
call  the  exchange  or,  as  it  is  commonly  put,   "ring  off";   this 
drops  both  shutters  and  serves  as  the  signal  that  they  have  finished 
speaking. 

The  principle  of  transmitting  sound  by  the  radiophone  will  be  Radio- 
understood  from  fig.   18.     M  represents  a  mirror,  from  which  a  phone, 
beam  of  light  is  reflected  through  the  lens  I  to  a  second  mirror  m, 
and  m  forms  a  diaphragm  against    the 
back  of  which  the  sound  vibrations  sent 
through  the  tube  t  are  made  to  impinge. 
The  beam  of  light,  after  being  reflected 
from  m,  passes  through  the  lower  lens  I, 
and  thence  as  a  nearly  parallel  beam  to 
the  parabolic  reflector  R.     A 
photophonic  receiver  P,  sup 
posed  in  this  case  to  be  a 
spiral  of  selenium  wire  wound 

on  the  surface  of  a  cylinder,  Fio.  18.—  Bell's  radiophone. 

is  placed  at  the  focus  of  the  reflector  so  that  the  beam  of  light  from 
m  is  concentrated  on  it.  In  circuit  with  the  receiver  P  a  battery  B 
and  a  telephone  T  are  included  and  through  the  circuit  a  feeble 
electric  current  flows  continuously.  The  photophonic  receiver  should 
be  placed  so  as  to  receive  as  little  light  as  possible  from  any  other 
source  than  the  mirror  m.  Words  spoken  through  the  tube  t  make 
the  mirror  m  vibrate,  so  that  the  beam  of  light  reflected  from  it 
becomes  more  or  less  spread.  The  lens  I  is  then  unable  to  bring 
the  beam  into  parallelism,  and  the  intensity  of  the  reflexions  from 
R  to  P  is  varied,  therefore  also  the  current  through  the  coil  of  the 
telephone,  which  in  consequence  gives  out  a  sound.  The  amount 
of  spreading  of  the  beam  being  proportional  to  the  intensity  of  the 
vibrations  of  m,  and  this  again  proportional  to  the  intensity  of  the 
sounds,  the  sounds  heard  in  the  telephone  are  similar  to  those  pro 
duced  at  the  end  of  t.  Theoretically  the  receiver  may  be  at  any 
distance  from  the  transmitter,  but  considerable  difficulty  arises  if 
the  distance  is  great. 

One  of  the  simplest  forms  of  the  phonograph  is  shown  in  fig.  19.  Phono- 
It  consists  of  a  rigid  spindle  S  screwed  for  about  one-third  of  its  graph. 
length,  and  fitted  to 
work  smoothly  but 
tightly  in  the  frame 
/, /,  which  is  se 
curely  attached  to  a 
sole  plate  P.  On  the 
spindle  a  drum  D  is 
fixed,  the  axis  of 
which  coincides  ac 
curately  with  that 
of  the  spindle.  On 
the  surface  of  the 
drum  a  screw  is 

cut  of  precisely  the  FIO.  19.— Edison's  phonograph, 

same  pitch  as  that  on  the  spindle.  A  fly-wheel  W  is  fixed  to 
one  end  of  the  spindle,  and  is  provided  with  a  handle  H,  by 
which  the  spindle  and  drum  can  be  conveniently  turned.  One 
of  the  bearings  has  either  a  screw  thread  cut  along  it,  or  is  fitted 
with  one  or  more  studs  which  work  easily,  but  without  shake,  in 
the  screw  thread.  When  the  spindle  is  turned,  it  receives  a  trans 
verse  motion,  and  a  point  fixed  relatively  to  the  sole  plate  P  and 
touching  the  drum  traces  out  a  spiral  on  its  surface,  exactly  coin 
ciding  with  the  screw  thread  cut  on  it.  A  mouthpiece  M,  like  that 
of  a  telephone  transmitter,  provided  with  a  diaphragm  of  parch 
ment  or  similar  substance,  is  mounted  on  a  lever,  which  is  pivoted 
at  k  and  provided  with  a  set  screw  5.  A  blunt  needle  point  is 
either  fixed  to  the  centre  of  the  diaphragm  or  carried  by  a  light 
spring  in  such  a  way  as  to  press  on  the  centre  of  the  diaphragm 
with  the  needle  point  projecting  outwards.  To  use  the  instrument, 
the  drum  D  is  covered  with  a  sheet  of  somewhat  stiff  tinfoil,  and 
the  mouthpiece  is  adjusted  as  shown  in  the  figure,  with  the  needle 
point  over  the  hollow  part  of  the  tinfoil,  and  fixed  by  the  set  screw 
to  make  a  slight  indentation  in  it.  The  drum  is  then  turned  and 
words  spoken  in  a  somewhat  loud  and  clear  tone  in  front  of  the 
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mouthpiece.  The  vibrations  of  the  diaphragm  cause  the  needle 
point  to  make  indentations  more  or  less  deep,  according  to  the 
intensity  of  the  sound,  in  the  surface  of  the  tinfoil.  If  the  mouth 
piece  is  then  raised,  the  drum  turned  back  to  its  original  position,  the 


mouthpiece  lowered  so  that  the  point  rests  on  the  groove  which  it 
previously  made,  and  the  drum  again  turned,  the  diaphragm,  acted 
on  by  the  needle  point  passing  over  the  indentation,  will  give  out 
the  same  words  which  were  spoken  to  it.  (T.  GR.) 


TELESCOPE 


THE  telescope  is  an  optical  instrument  employed  to 
view  or  discover  distant  objects.1     The  fundamental 
optical  principles  involved  in  its  construction  have  already 
been  dealt  with  in  the  articles  LIGHT  and  OPTICS,  and 
these  should  be  first  perused  by  the  reader. 

HISTORY. 

The  credit  of  the  discovery  of  the  telescope  has  been  a 
fruitful  subject  of  discussion.  Thus,  because  Democritus 
announced  that  the  milky  way  is  composed  of  vast  mul 
titudes  of  stars,  it  has  been  maintained  that  he  could  only 
have  been  led  to  form  such  an  opinion  from  actual 
examination  of  the  heavens  with  a  telescope.  Other 
passages  from  the  Greek  and  Latin  authors  have  similarly 
been  cited  to  prove  that  the  telescope  was  known  to  the 
ancients.  But,  as  has  been  remarked  by  Dr  Robert  Grant 
(History  of  Physical  Astronomy,  p.  515),  we  are  no  more 
warranted  in  drawing  so  important  a  conclusion  from 
casual  remarks,  however  sagacious,  than  we  should  be 
justified  in  stating  that  Seneca  was  in  possession  of  the 
discoveries  of  Newton  because  he  predicted  that  comets 
would  one  day  be  found  to  revolve  in  periodic  orbits. 
Molyneux,  in  his  Dioptrica  Nova,  p.  256,  declares  his 
Roger  opinion  that  Roger  Bacon  (who  died  c.  1294)  "did  per- 
Bacon.  fectly  well  understand  all  kinds  of  optic  glasses,  and  knew 
likewise  the  method  of  combining  them  so  as  to  compose 
some  such  instrument  as  our  telescope."  He  cites  a 
passage  from  Bacon's  Opus  Majus,  p.  377  of  Jebb's  edition, 
1733,  translated  as  follows  : — 

"  Greater  things  than  these  may  be  performed  by  refracted  vision. 
For  it  is  easy  to  understand  by  the  canons  above  mentioned  that 
the  greatest  objects  may  appear  exceedingly  small,  and  the  contrary, 
also  that  the  most  remote  objects  may  appear  just  at  hand,  and  the 
converse  ;  for  we  can  give  such  figures  to  transparent  bodies,  and 
dispose  them  in  such  order  with  respect  to  the  eye  and  the  objects, 
that  the  rays  shall  be  refracted  and  bent  towards  any  place  we 
please,  so  that  we  shall  see  the  object  near  at  hand  or  at  any  dis 
tance  under  any  angle  we  please.  And  thus  from  an  incredible 
distance  we  may  read  the  smallest  letters,  and  may  number  the 
smallest  particles  of  dust  and  sand,  by  reason  of  the  greatness  of 
the  angle  under  which  we  see  them.  .  .  .  Thus  also  the  sun, 
moon,  and  stars  may  be  made  to  descend  hither  in  appearance, 
and  to  be  visible  over  the  heads  of  our  enemies,  and  many  things 
of  the  like  sort,  which  persons  unacquainted  with  such  things 
Tould  refuse  to  believe." 

Molyneux  also  cites  from  Bacon's  Epistola  ad  Parisiensem, 
"  Of  the  Secrets  of  Art  and  Nature,"  chap.  5  : — 

' '  Glasses  or  diaphanous  bodies  may  be  so  formed  that  the  most 
remote  objects  may  appear  just  at  hand,  and  the  contrary,  so  that 
we  may  read  the  smallest  letters  at  an  incredible  distance,  and 
may  number  things,  though  never  so  small,  and  may  make  the 
stars  also  appear  as  near  as  we  please. " 

These  passages  certainly  prove  that  Bacon  had  very 
nearly,  if  not  perfectly,  arrived  at  theoretical  proof  of  the 
possibility  of  constructing  a  telescope  and  a  microscope ; 
but  his  writings  give  no  account  of  the  trial  of  an  actual 
telescope,  nor  any  detailed  results  of  the  application  of  a 
telescope  to  an  examination  of  the  heavens.  It  has  been 
pointed  out  by  Dr  Smith,  in  his  Complete  System  of  Optics, 
that  Bacon  imagines  some  effects  of  telescopes  which 
cannot  be  performed  by  them,  and  his  conclusion  is  that 
Bacon  never  actually  looked  through  a  telescope. 
Delia  Giambattista  della  Porta,  in  his  Magia  Naturalis,  printed 

Porta.      in  1558,  makes  the  following  remarkable  statement : — 


1  In  recent  years  the  term  "photographic  telescope"  has  been 
applied  to  instruments  employed  to  record  the  appearance  of  celestial 
objects  by  photography. 


"  If  you  do  but  know  how  to  join  the  two  (viz.,  the  concave  and 
the  convex  glasses)  rightly  together,  you  will  see  both  remote  and 
near  objects  larger  than  they  otherwise  appear,  and  withal  very 
distinct." 

Wolfius  infers  from  this  passage  that  its  author  was  the 
first  actual  constructor  of  a  telescope,  and  it  appears  not 
improbable  that  by  happy  accident  Porta  really  did  make 
some  primitive  form  of  telescope  which  excited  the  wonder 
of  his  friends.  Here,  however,  his  interest  in  the  matter 
appears  to  have  ceased,  and  he  was  unable  either  to  ap 
preciate  the  importance  of  his  discovery  or  to  describe  the 
means  by  which  the  object  was  attained.  Kepler,  who  exa 
mined  Porta's  account  of  his  concave  and  convex  lenses  by 
desire  of  his  patron  the  emperor  Rudolph,  declared  that 
it  was  perfectly  unintelligible.  Poggendorff  (Gesch.  der 
Physik,  p.  134)  throws  considerable  doubt  on  the  origin 
ality  of  Porta's  statement. 

Thomas  Digges,  in  his  Stratioticus,  p.  359,  published  in  Leonard 
1579,  states  that  his  father,  Leonard  Digges,  Digges. 

''among  other  curious  practices  had  a  method  of  discovering  by 
perspective  glasses  set  at  due  angles  all  objects  pretty  far  distant 
that  the  sun  shone  upon,  which  lay  in  the  country  round  about," 
and  that  this  was  by  the  help  of  a  manuscript  book  of 
Roger  Bacon  of  Oxford,  who  he  conceived  was  the  only 
man  besides  his  father  who  knew  it.  There  is  also  the 
following  passage  in  the  Pantometria  (bk.  i.  chap.  21)  of 
Leonard  Digges  2  (originally  published  by  his  son  Thomas 
in  1571,  and  again  in  1591): — 

"Marvellous  are  the  conclusions  that  may  be  performed  by 
glasses  concave  and  convex,  of  circular  and  parabolic  forms,  using 
for  multiplication  of  beams  sometime  the  aid  of  glasses  transparent, 
which,  by  fraction,  should  unite  or  dissipate  the  images  or  figures 
presented  by  the  reflection  of  other." 

He  then  describes  the  effects  of  magnification  from  a  com 
bination  of  lenses  or  mirrors,  adding : — 

"  But  of  these  conclusions  I  minde  not  here  to  intreate,  having 
at  large  in  a  volume 3  by  itselfe  opened  the  miraculous  effects  of 
perspective  glasses." 

It  is  impossible  to  discredit  the  significance  of  these 
quotations,  for  the  works  in  which  they  occur  were  pub 
lished  more  than  twenty  years  before  the  original  date 
claimed  for  the  discovery  of  the  telescope  in  Holland. 

That  Roger  Bacon  had  tolerably  clear  ideas  as  to  the 
practical  possibility  of  constructing  telescopes,  and  that 
Leonard  Digges  had  access  to  some  unpublished  MSS. 
of  Bacon,  and  by  their  aid  constructed  some  form  of  tele 
scope,  seem  to  be  obvious  inferences  from  the  preceding 
evidence.     But  it  is  quite  certain  that  previous  to  1600 
the  telescope  was  unknown,  except  possibly  to  individuals 
who  failed  to  see  its  practical  importance,  and  who  confined 
its  use  to  "  curious  practices "  or  to  demonstrations   of 
"  natural  magic."     The  practical  discovery  of  the  instru-  The 
ment  was  certainly  made  in  Holland  about  1608,  but  theDutcn 
credit  of  the  original  invention  has  been  claimed  on  behalf  *^  ^of6 
of   three    individuals,    Hans   Lippershey   and    Zacharias 
Jansen,  spectacle-makers  in  Middelburg,  and  James  Metius 
of  Alkmaar  (brother  of  Adrian  Metius  the  mathematician). 

Descartes,  in  his  treatise  on  Dioptrics  (1637),  attributes  the  dis 
covery  to  Metius  "about  thirty  years  ago,"  whilst  Schyraelus  de 
Rheita,  a  Capuchin  friar,  in  his  Oculus  Enoch  et  Eliae  (Antwerp, 
1645),  gives  the  credit  to  Lippershey  about  1609.  Peter  Borel, 
physician  to  the  king  of  France,  published  at  The  Hague,  in  1655, 
a  work  De  Vero  Telescopii  Inventore.  He  was  assisted  in  its  pre 
paration  by  William  Borel,  Dutch  envoy  at  the  court  of  France, 
and  the  latter  declares,  as  the  result  of  patient  investigation,  that 

2  He  died  about  1570.     His  son  alludes  to  his  untimely  death  in 
the  preface  to  the  Pantometria. 

3  There  is  no  further  trace  of  this  volume. 
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Jansen.  Jansen  and  his  father  were  the  real  inventors  of  the  telescope  in 
1610,  and  that  Lippershey  only  made  a  telescope  after  hints  acci 
dentally  communicated  to  him  of  the  details  of  Jansen's  invention. 
But  the  most  trustworthy  information  on  the  subject  is  to  be  got 
from  the  researches  of  Van  Swinden.1  Briefly  summarized,  this 
evidence  is  as  follows.  In  the  library  of  the  university  of  Leyden, 
amongst  the  MSS.  of  Huygens  there  is  an  original  copy  of  a 
document  (dated  17th  October  1608)  addressed  to  the  states-general 
by  Jacob  Andrianzoon  (the  same  individual  who  is  called  James 

Metius.  Metius  by  Descartes),  petitioning  for  the  exclusive  right  of  selling 
an  instrument  of  his  invention  by  which  distant  objects  appear 
larger  and  more  distinct.  He  states  that  he  had  discovered  the 
instrument  by  accident  when  engaged  in  making  experiments,  and 
had  so  far  perfected  it  that  distant  objects  were  made  as  visible 
•  and  distinct  by  his  instrument  as  could  be  done  with  the  one  which 
had  been  lately  offered  to  the  states  by  a  citizen  and  spectacle- 
maker  of  Middelburg.  Among  the  Acts  of  the  states-general  pre 
served  in  the  Government  archives  at  The  Hague,  Van  Swinden 
found  that  on  2d  October  1608  the  assembly  of  the  states  took  into 

Lip-         consideration  the  petition  of  Hans  Lippershey,  spectacle-maker,  a 

pershey.  native  of  Wesel  and  an  inhabitant  of  Middelburg,  inventor  of  an 
instrument  for  seeing  at  a  distance.  On  4th  October  a  committee 
was  appointed  to  test  the  instrument,  and  on  the  6th  of  the  same 
month  the  assembly  agreed  to  give  Lippershey  900  florins  for  his 
instrument.  Further,  on  the  15th  December  of  the  same  year  they 
examined  an  instrument  invented  by  Lippershey  at  their  request 
to  see  with  both  eyes,  and  gave  him  orders  to  execute  two  similar 
instruments  at  900  florins  each ;  but,  as  many  other  persons  had 
knowledge  of  this  new  invention  to  see  at  a  distance,  they  did  not 
deem  it  expedient  to  grant  him  an  exclusive  privilege  to  sell  such 
instruments.  The  dates  of  these  documents  dispose  effectually  of 
Borel's  statement  that  Lippershey  borrowed  the  ideas  of  Jansen  in 
1610.  They  also  prove  that,  whilst  Metius  was  in  possession  of  a 
telescope,  with  which  he  may  have  experimented,  about  the  time 
when  Lippershey  presented  his  application  for  patent  rights,  yet 
he  makes  no  pretension  that  Lippershey  borrowed  the  invention 
from  him.  The  conclusion  is  that  Lippershey  was  the  first  person 
who  independently  invented  the  telescope,  and  at  the  same  time 
made  the  instrument  known  to  the  world.  The  common  story  is 
that  Lippershey,  happening  one  day,  whilst  holding  a  spectacle-lens 
in  either  hand,  to  direct  them  towards  the  steeple  of  a  neighbouring 
church,  was  astonished,  on  looking  through  the  nearer  lens,  to  find 
that  the  weathercock  appeared  nearer  and  more  distinct.  He 
fitted  the  lenses  in  a  tuoe,  in  order  to  adjust  and  preserve  their 
relative  distances,  and  thus  constructed  his  first  telescope.  But 
doubt  may  be  thrown  on  this  traditional  account  owing  to  the 
further  statement  that  the  image  of  the  weathercock  so  viewed  was 
seen  turned  upside  down.  All  the  original  Dutch  telescopes  were 
composed  of  a  convex  and  a  concave  lens,  and  telescopes  so  con 
structed  do  not  invert.  The  inverting  telescope,  composed  of  two 
convex  lenses,  was  a  later  invention  ;  still  it  is  not  impossible  that 
the  original  experiment  was  made  with  two  convex  lenses. 

Telescopes  seem  to  have  been  made  in  Holland  in  con 
siderable  numbers  soon  after  the  date  of  their  invention, 
and  rapidly  found  their  way  over  Europe.  Sirturus,  in 
his  De  Telescopio  (1618),  states  that  "a  Frenchman  pro 
ceeded  to  Milan  in  the  month  of  May  1609  and  offered 
a  telescope  for  sale  to  Count  di  Fuentes";  and  Lorenzi 
Pigorna  writes,2  under  date  31st  August  1609,  that  "Galileo 
had  been  appointed  lecturer  at  Padua  for  life  on  account 
of  a  perspective  like  the  one  which  was  sent  from  Flan 
ders  to  Cardinal  Borghese."  Simon  Marius,  the  German 
astronomer,  appears  to  have  made  astronomical  observa 
tions  in  1609  with  a  telescope  which  he  procured  from 
Holland,  and  Professor  Rigaud  of  Oxford  found  from  the 
MSS.  of  Harriot,  the  mathematician,  that  he  had  been 
making  astronomical  observations  with  a  Dutch  telescope 

Galileo,  as  early  as  July  1609.  Galileo,  in  his  Nuncius  Siderew, 
states  that,  happening  to  be  in  Venice  about  the  month  of 
May  1609,  he  heard  that  a  Belgian  had  invented  a  per 
spective  instrument  by  means  of  which  distant  objects 
appeared  nearer  and  larger,  and  that  he  discovered  its 
construction  by  considering  the  effects  of  refraction.  In 
his  Saggiatore  Galileo  states  that  he  solved  the  problem 
of  the  construction  of  a  telescope  the  first  night  after  his 
return  to  Padua  from  Venice,  and  made  his  first  telescope 
next  day  by  fitting  a  convex  lens  in  one  extremity  of  a 
leaden  tube  and  a  concave  lens  in  the  other  one.  A  few 


1  See  Dr  Moll  of  Utrecht,  in  Journ.  Roy.  Inst.,  vol.  i.,  1831. 

2  Lettre  d'Uomini  Illustri,  p.  112,  Venice,  1744. 


days  afterwards,  having  succeeded  in  making  a  better 
telescope  than  the  first,  he  took  it  to  Venice,  where  he 
communicated  the  details  of  his  invention  to  the  public, 
and  presented  the  instrument  itself  to  the  doge  Leonardo 
Donate,  sitting  in  full  council.  The  senate,  in  return, 
settled  him  for  life  in  his  lectureship  at  Padua  and  doubled 
his  salary,  which  was  previously  500  florins,  and  which 
then  became  treble  that  which  any  of  his  predecessors  had 
enjoyed.  Galileo  may  thus  claim  to  have  invented  the 
telescope  independently,  but  not  till  he  had  heard  that 
others  had  done  so.  In  fact  the  time  was  ripe ;  and,  as 
often  happens  in  similar  circumstances,  only  a  hint  was 
necessary  to  complete  the  latent  chain  of  thought.  Galileo 
devoted  all  his  time  to  improving  and  perfecting  the 
telescope.  Knowing  the  theory  of  his  instrument,  and 
possessed  of  much  practical  skill,  coupled  with  unwearied 
patience,  he  conquered  the  difficulties  of  grinding  and 
polishing  the  lenses,  and  soon  succeeded  in  producing 
telescopes  of  greatly  increased  power.  His  first  telescope 
magnified  three  diameters ;  but  he  soon  made  instruments 
which  magnified  eight  diameters,  and  finally  one  that 
magnified  thirty -three  diameters.3  With  this  last  in 
strument  he  discovered  in  1610  the  satellites  of  Jupiter, 
and  soon  afterwards  the  spots  on  the  sun,  the  phases  of 
Venus,  and  the  hills  and  valleys  on  the  moon.  He  demon 
strated  the  rotation  of  the  satellites  of  Jupiter  round  the 
planet,  and  gave  rough  predictions  of  their  configurations, 
proved  the  rotation  of  the  sun  on  its  axis,  established  the 
general  truth  of  the  Copernican  system  as  compared  with 
that  of  Ptolemy,  and  fairly  routed  the  fanciful  dogmas  of 
the  philosophers.  These  brilliant  achievements,  together 
with  the  immense  improvement  of  the  instrument  under 
the  hands  of  Galileo,  overshadowed  in  a  great  degree  the 
credit  due  to  the  original  discoverer,  and  led  to  the  uni 
versal  adoption  of  the  name  of  the  Galilean  telescope  for 
the  form  of  the  instrument  invented  by  Lippershey. 

Kepler  first  explained  the  theory  and  some  of  the  prac-  Kepler, 
tical  advantages  of  a  telescope  constructed  of  two  convex 
lenses  in  his  Catoptrics  (1611).  The  first  person  who 
actually  constructed  a  telescope  of  this  form  was  Father 
Scheiner,  who  gives  a  description  of  it  in  his  Rosa  Ursina 
(1630).  William  Gascoigne  was  the  first  who  practically  Gas- 
appreciated  the  chief  advantages  of  the  form  of  telescope  coigne. 
suggested  by  Kepler,  viz.,  the  visibility  of  the  image  of  a 
distant  object  simultaneously  with  that  of  a  small  material 
object  placed  in  the  common  focus  of  the  two  lenses.  This 
led  to  his  invention  of  the  micrometer  and  his  application 
of  telescopic  sights  to  astronomical  instruments  of  pre 
cision  (see  MICROMETER,  vol.  xvi.  p.  242).  But  it  was  not 
till  about  the  middle  of  the  17th  century  that  Kepler's 
telescope  came  into  general  use,  and  then,  not  so  much 
because  of  the  advantages  pointed  out  by  Gascoigne,  but 
because  its  field  of  view  was  much  larger  than  in  the 
Galilean  telescope.  The  first  powerful  telescopes  of  this 
construction  were  made  by  Huygens,  after  much  labour,  Huy- 
in  which  he  was  assisted  by  his  brother.  With  one  of  these,  gens, 
of  12-feet  focal  length,  he  discovered  the  brightest  of  Saturn's 
satellites  (Titan)  in  1655,  and  in  1659  he  published  his 
Systema  Satwnium,  in  which  was  given  for  the  first  time 
a  true  explanation  of  Saturn's  ring,  founded  on  observations 
made  with  the  same  instrument.  The  sharpness  of  image  in 
Kepler's  telescope  is  very  inferior  to  that  of  the  Galilean  in 
strument,  so  that  when  a  high  magnifying  power  is  required 
it  becomes  essential  to  increase  the  focal  length.  Cassini  Cassini. 
discovered  Saturn's  fifth  satellite  (Rhea)  in  1672  with  a 
telescope  of  35  feet,  and  the  third  and  fourth  satellites  in 
1684  with  telescopes  made  by  Campani  of  100  and  136 
feet  focal  length.  Huygens  states  that  he  and  his  brother 

3  This  last  power  could  not  be  exceeded  with  advantage  in  this  form 
of  telescope  till  after  the  invention  of  the  achromatic  object-glass. 
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made  object-glasses  of  170  and  210  feet  focal  length,  and 
he  presented  one  of  123  feet  to  the  Royal  Society  of  Lon 
don.  Auzout  and  others  are  said  to  have  made  telescopes 
of  from  300  to  600  feet  focus,  but  it  does  not  appear  that 
they  were  ever  able  to  use  them  in  practical  observations. 
Bradley,  on  27th  December  1722,  actually  measured  the 
diameter  of  Venus  with  a  telescope  whose  object-glass 
had  a  focal  length  of  212£  feet.  In  these  very  long  tele 
scopes  no  tube  was  employed,  and  they  were  consequently 
termed  aerial  telescopes.  Huygens  contrived  some  ingenious 
arrangements  for  directing  such  telescopes  towards  any 
object  visible  in  the  heavens, — the  focal  adjustment  and 
centring  of  the  eye-piece  being  preserved  by  a  braced  rod 
connecting  the  object-glass  and  eye-piece.  Other  con 
trivances  for  the  same  purpose  are  described  by  La  Hire 
(Mem.  de  I'Acad.,  1715)  and  by  Hartsoeker  (Miscel.  BeroL, 
vol.  i.  p.  261).  Telescopes  of  such  great  length  were  natur 
ally  difficult  to  use,  and  must  have  taxed  to  the  utmost  the 
skill  and  patience  of  the  observers.  One  cannot  but  pay 
a  passing  tribute  of  admiration  to  the  men  who,  with  such 
troublesome  tools,  achieved  such  results. 

Until  Newton's  discovery  of  the  different  refrangibility 
of  light  of  different  colours,  it  was  generally  supposed  that 
object-glasses  of  telescopes  were  subject  to  no  other  errors 
than  those  which  arose  from  the  spherical  figure  of  their 
surfaces,  and  the  efforts  of  opticians  were  chiefly  directed 
to  the  construction  of  lenses  of  other  forms  of  curvature. 
James  Gregory,  in  his  Optica  Promota  (1663),  discusses 
the  forms  of  images  of  objects  produced  by  lenses  and 
mirrors,  and  shows  that  when  the  surfaces  of  the  lenses 
or  mirrors  are  portions  of  spheres  the  images  are  curves 
concave  towards  the  objective,  but  if  the  curves  of  the 
surfaces  are  conic  sections  the  spherical  aberration  is  cor 
rected.     He  was  well  aware  of  the  failures  of  all  attempts 
to  perfect  telescopes  by  employing  lenses  of  various  forms 
of  curvature,  and  accordingly  proposed  the  form  of  reflect 
ing  telescope  which  bears  his  name.     But  Gregory,  accord 
ing  to  his  own  confession,  had  no  practical  skill ;  he  could 
find  no  optician  capable  of  realizing  his  ideas,  and  after 
some  fruitless  attempts  was  obliged  to  abandon  all  hope  of 
bringing  his  telescope  into  practical  use.     Newton  was  the 
first  to  construct  a  reflecting  telescope.     When  in  1666  he 
made  his  discovery  of  the  different  refrangibility  of  light 
of  different  colours,  he  soon  perceived  that  the  faults  of 
the  refracting  telescope  were  due  much  more  to  this  cause 
than  to  the  spherical  figure  of  the  lenses.     He  over-hastily 
concluded  from  some  rough  experiments  (Optics,  bk.  i.  pt. 
ii.  prop.  3)  "  that  all  refracting  substances  diverged  the  pris 
matic  colours  in  a  constant  proportion  to  their  mean  refrac 
tion  " ;  and  he  drew  the  natural  conclusion  "  that  refraction 
could  not  be  produced  without  colour,"  and  therefore  "  that 
no  improvement  could  be  expected  from  the  refracting  tele 
scope  "  (Treatise  on  Optics,  p.  112).    But,  having  ascertained 
by  experiment  that  for  all  colours  of  light  the  angle  of 
incidence  is  equal  to  the  angle  of  reflexion,  he  turned  his 
attention  to  the  construction  of  reflecting  telescopes.    After 
much  experiment  he  selected  an  alloy  of  tin  and  copper  as 
the  most  suitable  material  for  his  specula,  and  he  devised 
means  for  grinding  and  polishing    them.      He  did  not 
attempt  the  formation  of  a  parabolic  figure  on  account  of 
the  probable  mechanical  difficulties,  and  he  had  besides 
satisfied  himself  that  the  chromatic  and  not  the  spherical 
aberration  formed  the  chief  faults  of  previous  telescopes. 
Newton's  first  telescope  so  far  realized  his  expectations 
that  he  could  see  with  its  aid  the  satellites  of  Jupiter  and 
the  horns  of  Venus.     Encouraged  by  this  success,  he  made 
a  second  telescope  of  6J-inches  focal  length,  with  a  magni 
fying  power  of  38  diameters,  which  he  presented  to  the 
Royal  Society  of  London  in  December  1671.    A  third  form 
of  reflecting  telescope  was  devised  in  1672  by  Cassegrain 


(Journal  des  S$avans,  1672).    No  further  practical  advance 
appears  to  have  been  made  in  the  design  or  construction  of 
the  instrument  till  the  year  1723,  when  John  Hadley  (best  Hadley. 
known  as  the  inventor  of  the  sextant)  presented  to  the 
Royal  Society  a  reflecting  telescope  of  the  Newtonian  con 
struction,  with  a  metallic  speculum  of  6 -inches  aperture 
and  6 2f -inches  focal  length,  having  eye-pieces  magnifying 
up  to  230  diameters.     The  instrument  was  examined  by 
Pound  and  Bradley,  the  former  of  whom  reported  upon  it 
in  Phil.  Trans.,  1723,  No.  378,  p.  382.     After  remarking 
that  Newton's  telescope  "had  lain  neglected  these  fifty 
years,"  they  stated  that  Hadley  had  sufficiently  shown  "  that 
this  noble  invention  does  not  consist  in  bare  theory."   They 
compared  its  performance  with  that  of  the  object-glass  of 
123 -feet  focal  length  presented  to  the  Royal  Society  by 
Huygens,  and  found  that  Hadley's  reflector 
"will  bear  such  a  charge  as  to  make  it  magnify  the  object  as 
many  times  as  the  latter  with  its  due  charge,  and  that  it  represents 
objects  as  distinct,  though  not  altogether  so  clear  and  bright.  .  .  . 
Notwithstanding  this  difference  in  the  brightness  of  the  objects, 
we  were  able  with  this  reflecting  telescope  to  see  whatever  we  have 
hitherto  discovered  with  the  Hugenian,  particularly  the  transits 
of  Jupiter's  satellites  and  their  shadows  over  his  disk,  the  black 
list  in  Saturn's  ring,  and  the  edge  of  his  shadow  cast  on  his  ring. 
We  have  also  seen  with  it  several  times  the  five  satellites  of  Saturn, 
in  viewing  of  which  this  telescope  had  the  advantage  of  the  Hugenian 
at  the  time  when  we  compared  them ;  for,  being  in  summer,  and  the 
Hugenian  telescope  being  managed  without  a  tube,  the  twilight  pre 
vented  us  from  seeing  in  this  some  of  these  small  objects  which  at  the 
same  time  we  could  discern  with  the  reflecting  telescope." 
Bradley  and  Molyneux,  having  been  instructed  by  Hadley 
in  his  methods  of  polishing  specula,  succeeded  in  producing 
some  telescopes  of  considerable  power,  one  of  which  had  a 
focal  length  of  8  feet ;  and,  Molyneux  having  communicated 
these  methods  to  Scarlet  and  Hearn,  two  London  opticians, 
the  manufacture  of  telescopes  as  a  matter  of  business  was 
commenced  by  them  (Smith's  Optics,  bk.  iii.  ch.  1).     But 
it  was  reserved  for  James  Short  of  Edinburgh  to  give  James 
practical  effect  to  Gregory's  original  idea.     Born  at  Edin-  Short, 
burgh  in  1710  and  originally  educated  for  the  church, 
Short  attracted  the  attention  of  Maclaurin,  professor  of 
mathematics  at  the  university,  who  permitted  him  about 
1732  to  make  use  of  his  rooms  in  the  college  buildings  for 
experiments  in  the  construction  of  telescopes.     In  Short's 
first  telescopes  the  specula  were  of  glass,  as  suggested  by 
Gregory,  but  he  afterwards  used  metallic  specula  only, 
and  succeeded  in  giving  to  them  true  parabolic  and  elliptic 
figures.     Short  then  adopted  telescope-making  as  his  pro 
fession,  which  he  practised  first  in  Edinburgh  and  after 
wards  in  London.      All  Short's  telescopes  were  of   the 
Gregorian  form,  and  some  of  them  retain  even  to  the 
present  day  their  original  high  polish  and  sharp  definition. 
Short  died  in  London  in  1768,  having  realized  a  consider 
able  fortune  by  the  exercise  of  his  profession. 

The  historical  sequence  of  events  now  brings  us  to  the  Achro- 
discovery  of  the  achromatic  telescope.     The  first  person matic 
who  succeeded  in  making  achromatic  refracting  telescopes  e   >c°Pe- 
seems  to  have  been  Chester  Moor  Hall,  a  gentleman  of  Chester 
Essex.      He  argued  that  the  different  humours  of   the M- 
human  eye  so  refract  rays  of  light  as  to  produce  an  image 
on  the  retina  which  is  free  from  colour,  and  he  reason 
ably  argued  that  it  might  be  possible  to  produce  a  like 
result  by  combining  lenses  composed  of  different  refracting 
media1      After  devoting  some  time  to  the  inquiry  he 
found  that  by  combining  lenses  formed  of  different  kinds 
of  glass  the  effect  of  the  unequal  refrangibility  of  light 
was  corrected,  and  in  1733  he  succeeded  in  constructing 
telescopes  which  exhibited  objects  free  from  colour.     One 
of  these  instruments  of  only  20-inches  focal  length  had  an 
aperture  of  2J  inches.     Hall  was  a  man  of  independent 

1  The  same  argument  was  employed  by  Gregory  more  than  fifty 
years  previously,  but  had  been  followed  by  no  practical  result.  The 
lens  of  the  human  eye  is  not  achromatic  (see  LIGHT,  vol.  xiv.  p.  601). 
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means,  and  seems  to  have  been  careless  of  fame  :  at  least 
he  took  no  trouble  to  communicate  his  invention  to  the 
world.  At  a  trial  in  Westminster  Hall  about  the  patent 
rights  granted  to  Dollond  (Watkin  v.  Dollond),1  Hall  was 
admitted  to  be  the  first  inventor  of  the  achromatic  tele 
scope  ;  but  it  was  ruled  by  Lord  Mansfield  that  "  it  was 
not  the  person  who  locked  his  invention  in  his  scrutoire 
that  ought  to  profit  for  such  invention,  but  he  who  brought 
Euler.  it  forth  for  the  benefit  of  mankind."  2  In  1747  Euler  com 
municated  to  the  Berlin  Academy  of  Sciences  a  memoir  in 
which  he  endeavoured  to  prove  the  possibility  of  correct 
ing  both  the  chromatic  and  the  spherical  aberration  of  an 
object-glass.  Like  Gregory  and  Hall,  he  argued  that,  since 
the  various  humours  of  the  human  eye  were  so  combined 
as  to  produce  a  perfect  image,  it  should  be  possible  by 
suitable  combinations  of  lenses  of  different  refracting  media 
to  construct  a  perfect  object-glass.  Adopting  a  hypo 
thetical  law  of  the  dispersion  of  differently  coloured  rays  of 
light,  he  proved  analytically  the  possibility  of  constructing 
an  achromatic  object-glass  composed  of  lenses  of  glass  and 
water.  But  all  his  efforts  to  produce  an  actual  object- 
glass  of  this  construction  were  fruitless, — a  failure  which 
he  attributed  solely  to  the  difficulty  of  procuring  lenses 
worked  precisely  to  the  requisite  curves  (Mem.  Acad.  Berlin, 
1753).  Dollond  admitted  the  accuracy  of  Euler's  analysis, 
but  disputed  his  hypothesis  on  the  grounds  that  it  was 
purely  a  theoretical  assumption,  that  the  theory  was 
opposed  to  the  results  of  Newton's  experiments  on  the 
refrangibility  of  light,  and  that  it  was  impossible  to  de 
termine  a  physical  law  from  analytical  reasoning  alone 
(Phil.  Trans.,  1753,  p.  289).  In  1754  Euler  communicated 
to  the  Berlin  Academy  a  further  memoir,  in  which,  starting 
from  the  hypothesis  that  light  consists  of  vibrations  excited 
in  an  elastic  fluid  by  luminous  bodies,  and  that  the  differ 
ence  of  colour  of  light  is  due  to  the  greater  or  less  fre 
quency  of  these  vibrations  in  a  given  time,  he  deduced  his 
previous  results.  He  did  not  doubt  the  accuracy  of  New 
ton's  experiments  quoted  by  Dollond,  because  he  asserted 
that  the  difference  between  the  law  deduced  by  Newton 
and  that  which  he  assumed  would  not  be  rendered  sensible 
by  such  an  experiment.3  Dollond  did  not  reply  to  this 
memoir,  but  soon  afterwards  he  received  an  abstract  of  a 
Klingen-  memoir  by  Klingenstierna,  the  Swedish  mathematician  and 
stierna.  astronomer,  which  led  him  to  doubt  the  accuracy  of  the 
results  deduced  by  Newton  on  the  dispersion  of  refracted 
light.  Klingenstierna  showed  from  purely  geometrical 
considerations,  fully  appreciated  by  Dollond,  that  the  re 
sults  of  Newton's  experiments  could  not  be  brought  into 
harmony  with  other  universally  accepted  facts  of  refraction. 

1  At  a  meeting  of  the  Royal  Astronomical  Society  held  on  9th 
May  1886  a  legal  document,  signed  by  Chester  Moor  Hall,  was 

S resented  by  Mr  R.  B.  Prosser  of  the  Patent  Office  to  the  society, 
n  the  same  occasion  Mr  Ranyard  made  the  following  interesting 
statement  respecting  Hall : — 

"  Some  years  ago  very  little  was  known  about  Moor  Hall.  It  was  known  that, 
about  seven  years  after  the  patent  for  making  achromatic  object-glasses  was 
granted  to  Dollond,  his  claim  to  the  invention  was  disputed  by  other  instru 
ment-makers,  amongst  them  by  a  Mr  Champness,  an  instrument-maker  of 
Cornhill,  who  began  to  infringe  the  patent,  alleging  that  John  Dollond  was 
not  the  real  inventor,  and  that  such  telescopes  had  been  made  twenty-five 
years  before  the  granting  of  his  patent  by  Mr  Moor  HalL  John  Dollond,  to 
whom  the  Copley  medal  of  the  Koyal  Society  had  been  given  for  his  inven 
tion,  was  then  dead,  and  his  son  brought  an  action  for  infringing  the  patent 
against  Champness.  There  is  no  report  of  the  case,  but  the  facts  are  referred 
to  in  the  reports  of  subsequent  cases.  It  appears  that  workmen  who  had  been 
employed  by  Mr  Moor  Hall  were  examined,  and  proved  that  they  had  made 
achromatic  object-glasses  as  early  as  1733.  Dollond's  patent  was  not  set  aside, 
though  the  evidence  with  regard  to  the  prior  manufacture  was  accepted  by 
Lord  Mansfield,  who  tried  the  case,  as  having  been  satisfactorily  proved.  .  .  . 
Mr  Hall  was  a  bencher  of  the  Inner  Temple,  and  was  alive  at  the  time  of  the 
action.  He  was  a  man  of  some  property,  and  is  spoken  of  on  his  tombstone 
as  an  excellent  lawyer  and  mathematician.  He  was  not  a  fellow  of  the  Royal 
Society,  but  must  certainly  have  known  of  the  gift  of  the  Copley  medal  to 
Dollond.  It  is  very  curious  the  conflicting  evidence  we  have  to  reconcile,  but 
I  think  the  balance  of  evidence  is  in  favour  of  there  having  been  a  prior  in 
vention  of  achromatic  object-glasses  before  the  date  of  Dollond's  patent" 
(Astron.  Register,  May  1886  ;  see  also  the  Observatory  for  same  date). 

2  Gentleman's  Magazine,  1790,  part  ii.  p.  890. 

3  For  a  good  account  of  this  controversy,  see  Dr.  H.  Servus,  Ge- 
schichte  des  Femrohrs,  p.  77  sq.,  Berlin,  1886. 


Like  a  practical  man,  Dollond  at  once  put  his  doubts  to  the  Dollond. 
test  of  experiment,  confirmed  the  conclusions  of  Klingen 
stierna,  discovered  "a  difference  far  beyond  his  hopes  in  the 
refractive  qualities  of  different  kinds  of  glass  with  respect 
to  their  divergency  of  colours,"  and  was  thus  rapidly  led 
to  the  construction  of  object-glasses  in  which  first  the 
chromatic  and  afterwards  the  spherical  aberration  were 
corrected  (Phil.  Tram.,  1758,  p.  733). 

We  have  thus  followed  somewhat  minutely  the  history 
of  the  gradual  process  by  which  Dollond  arrived  indepen 
dently  at  his  invention  of  the  refracting  telescope,  because 
it  has  been  asserted  that  he  borrowed  the  idea  from  others. 
Montucla,  in  his  Histoire  des  Mathematiques  (pp.  448-449), 
gives  the  following  footnote,  communicated  to  him  by 
Lalande  : — 

' '  Ce  fut  Chestermonhall "  (an  obvious  misprint  for  Chester  Moor 
Hall)  "qui,  vers  1750,  eut  1'idee  des  lunettes  achromatiques.  II 
s'adressoit  a  Ayscough,4  qui  faisoit  travaillir  Bass.  Dollond  ayant 
eu  besoin  de  Bass  pour  uu  verre  que  demandoit  le  due  d'Yorck, 
Bass  lui  fit  voir  dii  crown-glass  et  du  flint-glass.  Hall  donna  une 
lunette  k  Ayscough,  qui  la  montra  a  plusieurs  personnes ;  il  en 
donna  la  construction  a  Bird,  qui  n'en  tint  pas  compte.  Dollond 
en  profita.  Dans  le  proces  qu'il  y  eut  entre  Dollond  et  Watkin,  au 
bane  du  roi,  cela  fut  prouve  ;  mais  Dollond  gagna,  parce  qu'il  etoit 
le  premier  qui  eut  fait  connoitre  les  lunettes  achromatiques." 
It  is  clearly  established  that  Hall  was  the  first  inventor 
of  the  achromatic  telescope ;  but  Dollond  did  not  borrow 
the  invention  from  Hall  without  acknowledgment  in  the 
manner  suggested  by  Lalande.  His  discovery  was  beyond 
question  an  independent  one.  The  whole  history  of  his 
researches  proves  how  fully  he  was  aware  of  the  conditions 
necessary  for  the  attainment  of  achromatism  in  refracting 
telescopes,  and  he  may  be  well  excused  if  he  so  long  placed 
implicit  reliance  on  the  accuracy  of  experiments  made  by 
so  illustrious  a  philosopher  as  Newton.  His  writings  suffi 
ciently  show  that  but  for  this  confidence  he  would  have 
arrived  sooner  at  a  discovery  for  which  his  mind  was 
fully  prepared.  It  is,  besides,  impossible  to  read  Dollond's 
memoir  (Phil.  Trans.,  1758,  p.  733)  without  being  im 
pressed  with  the  fact  that  it  is  a  truthful  account,  not 
only  of  the  successive  steps  by  which  he  independently 
arrived  at  his  discovery,  but  also  of  the  logical  processes 
by  which  these  steps  were  successively  suggested  to  his 
mind. 

The  triple  object-glass,  consisting  of  a  combination  of 
two  convex  lenses  of  crown  glass  with  a  concave  flint  lens 
between  them,  was  introduced  in  1765  by  Peter,  son  of 
John  Dollond,  and  many  excellent  telescopes  of  this  kind 
were  made  by  him. 

The  limits  of  this  article  do  not  permit  a  further  detailed 
historical  statement  of  the  various  steps  by  which  the 
powers  of  the  telescope  were  developed.  Indeed,  in  its 
practical  form  the  principle  of  the  instrument  has  re 
mained  unchanged  from  the  time  of  the  Dollonds  to  the 
present  day ;  and  the  history  of  its  development  may  be 
summed  up  as  consisting  not  in  new  optical  discoveries  but 
in  utilizing  new  appliances  for  figuring  and  polishing,  im 
proved  material  for  specula  and  lenses,  more  refined  means 
of  testing,  and  more  perfect  and  convenient  methods  of 
mounting.  About  the  year  1774  William  Herschel,  then  W.  Her- 
a  teacher  of  music  in  Bath,  began  to  occupy  his  leisure  schel. 
hours  with  the  construction  of  specula,  and  finally  devoted 
himself  entirely  to  their  construction  and  use.  In  1778 
he  had  selected  the  chef  d'oeuvre  of  some  400  specula  which 
he  made  for  the  celebrated  instrument  of  7 -feet  focal 
length  with  which  his  early  brilliant  astronomical  dis 
coveries  were  made.  In  1783  he  completed  his  reflector  of 
18^-inches  aperture  and  20-feet  focus,  and  in  1789  his 
great  reflector  of  4-feet  aperture  and  40-feet  focal  length. 
The  fame  of  these  instruments  was  rapidly  spread  by  the 
brilliant  discoveries  which  their  maker's  genius  and  perse- 
4  Ayscoiigh  was  an  optician  in  Ludgate  Hill,  London. 
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verance  accomplished  by  their  aid.  The  reflecting  telescope 
became  the  only  available  tool  of  the  astronomer  when 
great  light  grasp  was  requisite,  as  the  difficulty  of  procuring 
disks  of  glass  (especially  of  flint  glass)  of  suitable  purity 
and  homogeneity  limited  the  dimensions  of  the  achro 
matic  telescope.  It  was  in  vain  that  the  French  Academy 
of  Sciences  offered  prizes  for  perfect  disks  of  optical  flint 
glass.  Some  of  the  best  chemists  and  most  enterprising 
glass -manufacturers  exerted  their  utmost  efforts  without 
succeeding  in  producing  perfect  disks  of  more  than  3J 
inches  in  diameter.  All  the  larger  disks  were  crossed  by 
striae,  or  were  otherwise  deficient  in  the  necessary  homo 
geneity  and  purity. 

Guinand.  Pierre  Louis  Guinand,  a  humble  watchmaker  living 
near  Chaux  de  Fond  in  Neuchatel,  Switzerland,  was  the 
first  who  succeeded  in  making  marked  progress  in  the 
manufacture  of  optical  flint  glass.  After  making  pre 
liminary  experiments  extending  over  seven  years  (1784- 
90),  and  nothing  daunted  by  their  comparative  want  of 
success,  he  erected  a  furnace  near  Les  Brenets,  and  devoted 
most  of  his  slender  earnings  (then  derived  from  making 
the  bells,  or  rather  gongs,  of  repeating  watches)  to  the 
fulfilment  of  his  ambition.  His  persistency,  courage,  and 
self-denial  recall  forcibly  the  story  of  Palissy.  In  1 805  he 
joined  the  optical  establishment  of  Fraunhofer  and  Utz- 
schneider  and  remained  with  them  about  nine  years. 
During  this  period  extensive  experiments  were  instituted 
with  remarkable  success.  It  is  said  that  the  disks  for  the 
Dorpat  refractor  (9 '6  inches  aperture,  with  which  the 
observations  of  Wilhelm  Struve  were  made)  were  manufac 
tured  during  this  period,  though  the  complete  instrument 
Fraun-  was  not  delivered  till  1823.  Fraunhofer  had,  however, 
hofer.  profited  so  fully  by  the  suggestions  of  Guinand,  and  had 
probably  also  so  far  improved  on  the  original  methods,  that 
he  afterwards  succeeded  in  producing  still  larger  object- 
glasses.  After  Fraunhofer's  death  in  1826  his  successors 
Merz  and  Mahler  carried  out  successfully  the  methods 
handed  down  to  them  by  Guinand  and  Fraunhofer,  and 
produced  some  large  and  excellent  telescopes,  which  are 
hereafter  mentioned.  Meanwhile  Guinand,  having  re 
turned  to  his  native  country  in  1814,  resumed  there  the 
manufacture  of  disks  of  optical  glass,  discovered  a  method 
of  removing  striae  by  breaking  and  reuniting  the  portions 
by  heat,  when  the  glass  was  in  a  plastic  state,  and  event 
ually  produced  perfect  disks  up  to  18  inches  in  diameter. 
Most  of  these  he  disposed  of  to  Lerebours  and  Secretan, 
opticians  in  Paris,  by  both  of  whom  some  fine  object-glasses 
were  made.1  Guinand  communicated  his  secrets  to  his 
sons  before  his  death  in  1823.  About  1829  Bontemps 
entered  into  partnership  with  one  of  the  sons,  and  another 
son  carried  on  his  father's  manufacture  in  partnership  with 
his  mother.  The  latter  firm  was  succeeded  by  Dauget 
of  Soleure,  whose  exhibits  of  optical  glass  excited  so  much 
attention  at  the  London  exhibition  of  1851.  About  1848 
Bontemps  joined  the  firm  of  Chance  Brothers  of  Birming 
ham,  and  thus  carried  the  secret  of  Guinand's  methods  to 
England.  It  is  not  a  little  remarkable  that  the  only  firms 
in  the  world  by  whom  large  disks  of  optical  glass  have 
been  produced  trace  their  success  to  information  derived 
more  or  less  directly  from  Guinand.  MM.  Feil  of  Paris, 
who  are  direct  descendants  of  Guinand,  and  Messrs  Chance 
Brothers  of  Birmingham  are  at  the  present  time  the  only 
makers  of  optical  glass  in  disks  of  larger  diameter  than 
20  inches. 

INSTRUMENTS,  &c. 

We  now  proceed  to  give  an  account  of  the  methods  and 
principles  of  construction  of  the  various  kinds  of  telescopes, 

1  See  Wolf,  Biographien,  vol.  ii.  p.  301,  and  Clerke,  History  of 
Astronomy,  pp.  146-147. 


and  to  describe  in  detail  special  typical  instruments,  which, 
owing  to  the  work  accomplished  by  their  aid  or  the  practi 
cal  advances  exemplified  in  their  construction,  appear  most 
worthy  of  record  or  study. 

Refracting  Telescope. 

In  its  simplest  form  the  telescope  consists  of  a  convex  object-  Early 
lens  capable  of  forming  an  image  of  a  distant  object  and  of  an  eye-  forms, 
lens,  concave  or  convex,  by 
which  the  image  so  formed 
is  magnified.  When  the 
axis  of  the  eye-lens  coin 
cides  with  that  of  the  ob 
ject-glass,  and  the  focal 
point  of  the  eye-lens  is  co-  „. 

incident  with  the  principal 

focus  of  the  object-lens,  parallel  rays  incident  upon  the  object-glass 
will  emerge  from  the  eye-piece  as  parallel  rays.     These,  falling  in 
turn  on  the  lens  of  the  human 
eye,  are  converged  by  it  and  form 
an  image  on  the  retina.2    Fig.  1 
shows  the  course   of  the   rays 
when  the  eye-lens  is  convex  (or 
positive),  fig.  2  when  the  eye- 
lens  is  concave    (or  negative) 
The  former  represents  Kepler's, 


Fig.  2. 


the  latter  Lippershey's  or  the  Galilean  telescope.     The  magnifying 
power  obviously  depends  on  the  proportion  of  the  focal  length  of 
the  object-lens  to  that  of  the  eye-lens,  that  is, 
magnifying  power =F/e, 

where  F  is  the  focal  length  of  the  object-lens  and  e  that  of  the 
eye-lens.  Also  the  diameter  of  the  pencil  of  parallel  rays  emerging  Magnify- 
from  the  eye-lens  is  to  the  diameter  of  the  object-lens  inversely  as  ing 
the  magnifying  power  of  the  telescope.  Hence  one  of  the  best  power, 
methods  of  determining  the  magnifying  power  of  a  telescope  is  to 
measure  the  diameter  of  the  emergent  pencil  of  rays,  after  the  tele 
scope  has  been  adjusted  to  focus  upon  a  star,  and  to  divide  the 
diameter  of  the  object-glass  by  the  diameter  of  the  emergent  pencil. 
If  we  desire  to  utilize  all  the  parallel  rays  which  fall  upon  an  object- 
glass  it  is  necessary  that  the  full  pencil  of  emerging  rays  should 
enter  the  observer's  eye.  Assuming  with  Sir  "William  Herschel 
that  the  normal  pupil  of  the  eye  distends  to  one-fifth  of  an  inch 
in  diameter  when  viewing  faint  objects,  we  obtain  the  rule  that 
the  minimum  magnifying  power  which  can  be  efficiently  employed 
is  five  times  the  diameter  of  the  object-glass  expressed  in  inches. 
The  defects  of  the  Galilean  and  Kepler  telescopes  are  due  to  the 
chromatic  and  spherical  aberration  of  the  simple  lenses  of  which 
they  are  composed  (see  OPTICS,  vol.  xvii.  p.  802  sq.).  The 
substitution  of  a  positive  or  negative  eye-piece  for  the  simple  convex 
or  concave  eye-lens,  and  of  an  achromatic  object-glass  for  the  simple 
object-lens,  transforms  these  early  forms  into  the  modern  achro 
matic  telescope.  The  Galilean  telescope  with  a  concave  eye-lens 
instead  of  an  eye-piece  still  survives  as  the  modern  opera-glass,  on 
account  of  its  shorter  length,  but  the  object-glass  and  eye-lens  are 
achromatic  combinations. 

The  principles  of  an  achromatic  combination  of  prisms  or  lenses  Achro- 
have  been  explained  in  LIGHT  (vol.  xiv.  pp.  592,  595)  and  further  matic 
developed  in  OPTICS  (vol.  xvii.  p.  804  sq.).     As  a  lens  may  be  re-  object- 
garded  as  built  up  of  a  series  of  thin  slices  of  prisms,  divided  from  glass, 
each  other  by  planes  parallel  to  the  axis  of  the  lens,  it  will  be  seen 
that,  if  a  prism  perfectly  achromatic  for  rays  of  two  definite  wave 
lengths,  and  approximately  achromatic  for  all  rays,  can  be  con 
structed  by  combining  two  prisms  of  different  kinds  of  glass,  all 
that  is  required  to  produce  an  object-glass  with  similar  small 
chromatic  errors  is  to  combine  a  convex  lens  of  crown  glass  and  a 
concave  one  of  flint  glass  as  in  fig.  3,  their  surfaces  being  of  such 
curvatures  as  to  form  a  series  of  imaginary  prisms  (such  as  we  have 
supposed  an  object-glass  to  consist  of)  through  any  one  of  which  all 
kinds  of  light  falling  on  the  object-glass  parallel  to  its  axis  will  be 
refracted  very  nearly  to  a  common  focus  F.     Accordingly  any  pro- 


2  In  the  case  of  short-sighted  persons  the  image  for  very  distant  ob 
jects  (that  is,  for  parallel  rays)  is  formed  in  front  of  the  retina ;  there 
fore,  to  enable  snch  persons  to  see  distinctly,  the  rays  emerging  from 
the  eye-piece  must  be  slightly  divergent ;  that  is,  they  must  enter  the 
eye  as  if  they  proceeded  from  a  comparatively  near  object.  For  normal 
eyes  the  natural  adaptation  is  not  to  focus  for  quite  parallel  rays,  but 
on  objects  at  a  moderate  distance,  and  practically,  therefore,  most 
persons  do  adjust  the  focus  of  a  telescope,  for  most  distinct  and  easy 
vision,  so  that  the  rays  emerge  from  the  eye-piece  very  slightly  diver 
gent.  Abnormally  short-sighted  persons  require  to  push  in  the  eye-lens 
nearer  to  the  object-glass,  and  long-sighted  persons  to  withdraw  it  from 
the  adjustment  employed  by  those  of  normal  sight.  It  is  usual,  how 
ever,  in  computations  of  the  magnifying  power  of  telescopes,  for  the 
rays  emerging  from  the  eye-piece  when  adjusted  for  distinct  vision  to 
be  parallel 
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posed  object-glass  can  be  tested  as  regards  its  optical  conditions  by 
"tracing  a  ray,"  i.e.,  calculating  the  point  at  which,  after  refrac 
tion  through  the  two  lenses,  the  ray  so  traced  will  cut  their 
common  axis.  For  the  analytical  solution  of  this  problem  it 


is   necessary  to   assume  that  the  adjacent   surfaces  of  the   sup 
posed  infinitely  numerous  prisms  form  together  some  continuous 


curved  surface,  which  practically  is  nearly  spherical.  But  the 
actual  differences  between  the  curves  which  may  be  required  in 
certain  conditions  for  producing  a  perfect  lens  differ  so  slightly 
from  true  spherical  surfaces  that  it  is  impossible  by  any  previously 
designed  mechanical  process  to  predict  whether  the  resulting  figure 
will  be  that  of  a  sphere  or  some  other  curve  very  nearly  that  of  a 
sphere.  The  mathematician,  therefore,  who  discusses  the  subject 
is  compelled  to  adopt  spherical  curves  as  the  basis  of  his  calcula 
tion.  On  this  assumption  we  may  then  trace  a  ray  rigidly  through 
any  supposed  object-glass  as  follows.  Let  A,  B,  A',  B'  be  respectively 
the  points  where  the  refracted  ray  produced  would  intersect  the 
optical  axis  after  refraction  at  the  first,  second,  third,  and  fourth 
refracting  surfaces  respectively  ;  also  let  a  be  the  first  angle  of  in 
cidence,  n  and  fj.'  the  refractive  indexes  for  the  crown  and  flint  lens 
respectively  for  a  ray  of  the  wave-length  whose  course  is  to  be 
traced,  r  and  s  the  first  and  second  radii  for  the  crown  lens,  / 
and  s'  the  first  and  second  radii  for  the  flint  lens,  a,  ft,  a',  /31,  a', 
and  b'  auxiliary  angles,  d  the  thickness  of  the  crown  lens,  d!  the 
thickness  of  the  flint  lens,  A  the  distance  between  the  second  and 
third  surfaces.  Then  for  the  intersect  after  refraction  at  the  first 
surface 

1   . 
sin  a  =  -  sm  a  ; 


for  the  intersect  after  refraction  at  the  second  surface 
A+s-d 


sin  6=" 


:sin  (A); 


for  the  intersect  after  refraction  at  the  third  surface 

'        t-o    j     A\8iQ(B) 
sin  a  =  -  (B  -  /  -  A)     ^   '  ; 

1    . 

sin  a  =  —  sin  a  ; 


for  the  intersect  after  refraction  at  the  fourth  surface 
sin  6'=  -(A'+s'-dOsin^P; 

O 

sin/3'=/i'sin6'; 


The  computation  is  very  much  simplified  when  we  consider  the 
angle  of  incidence  to  be  very  small—  i.e.,  the  point  of  incidence 
very  near  the  optical  axis,  viz., 


s 

A7' 

By  means  of  these  formulae  we  can  compute  B'  (the  point  where 
a  ray,  entering  the  first  surface  of  the  object-glass,  will  intersect 
the  optical  axis)  for  any  angle  of  incidence = a,  when  for  a  ray  of 
that  wave-length  the  indexes  of  refraction  are  known  for  the  glass 
of  which  the  lenses  are  composed,  if  the  radii  of  curvature  of  the 
lenses  are  also  known.  The  most  perfect  object-glass  would  be  one 
in  which  the  value  of  B'  is  the  same  for  two  rays  of  the  two 
selected  wave-lengths,  through  whatever  portion  of  the  object-glass 
they  may  pass.  This,  however,  is  a  condition  which  cannot  be 
mathematically  satisfied  with  spherical  surfaces.  It  is  of  course 
possible  to  find  values  of  the  four  unknown  quantities  r,  s,  r',  and  s' 
such  that  four  conditions  shall  be  satisfied.  The  ordinary  approxi 
mate  method  is  to  find  such  values  of  the  radii  that  B'  is  the  same 
for  rays  of  two  different  wave-lengths  when  the  incident  rays  are 
near  the  axis,  and  for  mean  rays  which  enter  near  the  margin  of 
the  lens  ;  but  of  course  this  solution  is  indeterminate,  and  only 
becomes  rigid  when  two  radii  are  assumed.  Thus,  for  any  crown 
lens  of  any  radii  of  curvature  it  is  possible  to  find  a  flint  lens  to 
satisfy  these  conditions.  The  rigid  solution  becomes  one  of  suc 
cessive  approximation  to  such  four  conditions  as  the  computer  may 


consider  most  desirable.  Herschel  advocates 
satisfying  the  terms  depending  on  the  second 
power  of  the  aberration,  Kliigel  that  the  refrac 
tions  of  the  rays  should  be  as  small  as  possible ; 
or  we  may  make  it  a  condition  that  the  second 
and  third  surfaces  shall  have  the  same  radius,  so  that  the  surfaces 
may  be  cemented  together.  The  fourth  condition  is  of  course  the 
desired  focal  length.  But  for  all  practical  purposes  it  is  sufficient 
to  have  placed  the  reader  in  a  position  to  test  the  optical  condi 
tions  of  any  combinations  that  may  be  proposed,  and  to  refer 
him  to  the  works  mentioned  in  the  subjoined  note1  ;  for,  in  fact  Practical 
the  construction  of  object-glasses  on  paper  is  of  far  higher  interest  methods 
as  a  mathematical  exercise  than  as  a  practical  matter.  By  a  slight  of  corn- 
departure  from  the  spherical  figure — a  departure  so  minute  thatputatiou. 
there  are  no  mechanical  means  sufficiently  delicate  to  measure  it 
with  certainty — the  optician  may  fail  to  realize  true  spherical 
surfaces,  and  thus  on  the  one  hand  miss  the  fine  definition  which 
his  calculation  led  him  to  expect,  or  on  the  other  hand  convert 
an  object-glass  which  with  spherical  curves  would  have  large 
spherical  aberration  into  one  perfectly  corrected  in  this  respect. 
Having,  therefore,  for  particular  kinds  of  glass  ascertained  a 
good  general  form  of  object-glass,  it  becomes  only  necessary  for 
the  optician  to  perform  an  approximate  calculation  of  the  curva 
tures  requisite  to  produce  correction  of  the  chromatic  aberration, 
and  to  trust  to  the  process  of  final  figuring  for  correction  of  the 
final  spherical  and  chromatic  aberration.  It  fortunately  happens 
that  in  the  rigid  equations  the  terms  which  express  the  thick 
ness  and  distance  apart  of  the  lenses  involve  only  the  focal 
distances  of  central  rays,  and  have  but  a  small  influence  on  the 
ratios  of  the  aberrations  of  the  lenses  ;  and,  further,  they  affect 
chiefly  the  focal  length  of  the  lens,  and  have  a  very  small  influence 
on  the  chromatic  aberration.  Thus  in  the  preliminary  computa 
tion  the  optician  may  neglect  the  thickness  of  the  lenses  and  employ 
the  simple  approximate  formulae  given  under  OPTICS,  vol.  xvii. 
p.  804— 


where 


and 


, 
—  —  ,_     are  the  dispersive  powers  of  the  two  kinds  of 

glass  for  the  two  rays  which  he  desires  to  unite,  /and/"  the  cor 
responding  focal  lengths  of  the  two  lenses,  and  F  the  focal  length 
of  the  combination.  The  focal  lengths  of  the  two  lenses  which 
secure  the  conditions  of  achromatism  having  been  thus  computed, 
the  radii  of  curvature  may  be  computed  for  either  lens  by  the 
usual  formula  (see  LIGHT,  vol.  xiv.  p.  593)— 


In  the  last  expression,  where  r  and  s  correspond  to  the  radii  of 
curvature,  the  optician  has  an  infinite  range  of  choice.  He  will  of 
course  select  such  a  proportion  of  r  to  s  as  experience  or  more 
elaborate  calculation  has  shown  to  be  favourable.  In  the  form  of 
object-glass  recommended  by  Sir  John  Herschel,  as  fulfilling  the 
most  favourable  conditions  for  correction  of  a  spherical  aberration 
for  parallel  as  well  as  nearly  parallel  rays,  the  required  curvatures 
for  the  exterior  surfaces  of  the  crown  and  the  flint  lens  were  found 
to  vary  very  slightly  for  a  considerable  range  of  the  ratio  of  the 
dispersive  powers  of  the  crown  and  the  flint  glass.  Assuming 
fj.  (the  mean  index  of  refraction)  to  be  T542  for  crown  glass  and 
V585  for  flint  glass,  Herschel  proved  that,  if  the  radii  in  question 
are  taken  to  be  672  for  the  crown  lens  and  14'20  for  the  flint  lens 
(supposing  the  focal  length  of  the  desired  combination  to  be  10), 
we  have  only  to  compute  the  radii  of  the  second  and  third  surfaces 


1  Etiler,  Dioptrica,  St  Petersburg,  1767-71  ;  Clairaut,  Mem.  de  I'Acail.  Scien., 
1757  ;  D'Alembert,  Opusc.,  vol.  iii.;  Lagrange,  Miscel.  Taurin.,  in.  2,  p.  152,  and 
Mem.  Acad.  Berl.,  1778 ;  Schmidt,  Lehrbuch  der  analytischen  Optik ;  Santini, 
Teorica  degli  Strumenti  Ottici ;  Kliigel,  in  Gilbert's  Ann.  d.  Physik,  xxxiv., 
1810,  pp.  265-275  and  276-291 ;  Herschel,  Phil.  Trans.  Roy.  Soc.,  1821,  pp.  222-267; 
Littrow,  Mem.  R.A.S.  (London),  vol.  iii.  pp.  235-255;  Robinson,  Mechanical 
Philosophy,  art.  "Telescope,"  vol.  iii.  pp.  403-514;  Gauss,  "Ueber  die  achro- 
matischen  Doppel -Objective,"  in  Lindenau's  Zeitschr.,  iv.,  1817,  pp.  345-351,  and 
Gilbert's  Ann.  d.  Physik,  lix.  pp.  188-195  ;  Gauss,  in  Louville's  Journal,  1856, 
i.  pp.  9-43;  Steinheil  Astron.  Nach.,  xlviii.,  1851,  col.  225-228,  liii.,  1860,  col. 
305-306,  and  1861,  col.  269-270;  A.  Steinheil,  Ueber  Berechnung  optischer  Con 
struction*  n ;  Carl  Steinheil,  Repertorium,  iii.,  1867,  pp.  430-440,  and  Munchen 
Akad.  Sitz.,  1867,  ii.  pp.  284-297;  Steinheil  (Carl  A.  and  H.  A.),  Gottingsche 
Nachrichten,  1865,  pp.  131-143,  211-214. 
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by  means  of  the  above  simple  formulae  and  the  measured  dispersive 
and  refractive  power  of  the  glass  of  the  lenses.  (The  method  of 
determining  p,  &c.,  is  given  under  OPTICS,  vol.  xvii.  p.  800.)  The 
form  generally  adopted  (see  fig.  4)  in  the 
best  modern  object-glasses  is  extremely 
simple,  viz.,  an  equi-  convex  crown  lens 
and  a  flint  lens  whose  first  surface  has  the 
same  radius  of  curvature  as  the  surfaces 


of  the  crown  lens  —  this  radius  depending  on  the  focal  length 
which  it  is  desired  to  give  to  the  object-glass.  Since  in  order 
to  fulfil  the  conditions  of  achromatism  the  focal  lengths  of  the 
two  lenses  have  to  be  proportional  to  their  dispersive  powers 
(for  the  rays  which  it  is  desired  to  unite),  and  as  in  the  two  de 
scriptions  of  glass  in  question  the  dispersion  of  flint  glass  for  C 
to  rays  between  F  and  G  is  very  nearly  twice  that  of  crown  glass, 
the  posterior  surface  of  the  flint  lens  becomes  nearly  a  plane.  The 
final  correction  for  achromatism  is  made,  if  necessary,  by  departing 
slightly  from  a  plane  in  the  curvature  of  the  last  surface  of  the 
flint  lens,  and  the  final  correction  for  spherical  aberration  in  the 
figuring  of  the  surfaces.  In  a  lecture  delivered  at  the  Royal  In 
stitution  on  2d  April  1886  Sir  Howard  Grubb,  optician,  of  Dublin, 
said  : 

"  A  truly  spherical  curve  is  the  exception,  not  the  rule.  When  I  tell  you 
that  a  sensible  difference  in  correction  for  spherical  aberration  can  be  made  by 
half  an  hour's  polishing,  corresponding  probably  to  a  difference  in  the  first 
place  of  decimals  in  radii  of  the  curves,  you  will  see  that  it  is  practically  not 
necessary  to  enter  upon  any  calculation  for  spherical  aberration.  We  know 
about  what  form  gives  an  approximate  correction  ;  we  adhere  nearly  to  that, 
and  the  rest  is  done  by  figuring  of  the  surface.  To  illustrate  what  I  mean. 
I  would  be  quite  willing  to  undertake  to  alter  the  curves  of  the  crown  or  flint 
lens  of  any  of  my  objectives  by  a  very  large  quantity,  increasing  one  and 
decreasing  the  other  so  as  to  still  satisfy  the  conditions  of  achromatism,  but 
introducing  theoretically  a  large  amount  of  positive  or  negative  spherical 
aberration,  and  yet  to  make  out  of  the  altered  lens  an  object-glass  perfectly 
corrected  for  spherical  aberration.  ...  I  may  remark  that  it  is  sometimes 
possible  to  make  a  better  objective  hy  deviating  from  the  curves  which  give  a 
true  correction  for  spherical  aberration,  and  correcting  that  aberration  by 
figuring,  rather  than  by  strictly  adhering  to  the  theoretical  curves." 

When  an  object-glass  is  designed  for  use  as  an  ordinary  telescope 

it  is  usual  to  select  for  the  rays  of  different  colour  to  be  united 

those  near  C  and  those  be-  <»««»       «       *»«**»      i 

tween  F  and  G,  since  rays 

of   lower   and    higher   re- 

frangibility  produce  a  com 

paratively  faint  impression  itt 

on  the  sense  of  sight.     In  * 

such   a    telescope    of   any 

considerable    aperture    the 

image  of  a  bright  star  at  tu 

focus  is   surrounded  by  a 

halo   of  bluish  or   violet-  tlt 

coloured    light,  —  a    defect 

which  is  unavoidable  in  an  „„ 

object-glass  composed  of  a 

crown  and  flint  lens  on  ac-  fn 

count  of  the  irrationality 

of  their  spectra  (LIGHT,  voL  tse 

xiv.  p.  592).     There  seems 

to  be  no  doubt  that  differ-  ao 

ent  eyes  are  differently  im 

pressed  by  rays  of  different  ,„ 

wave-length.  *      Thus    two 

observers  will   often    have  «•» 

different  opinions  as  to  the 

chromatic    corrections    of  «» 

the  same  object-glass  :  the 

observer  whose  eye  is  ab-  •« 

normally  sensitive  to  vio 

let  light  will  pronounce  the  •*» 

chromatic  aberration  over- 

corrected  in  an  object-glass  « 

which  another  will  consider 

perfect  in  this  respect,  and 

vice  versa.      Probably  it  is 

partly  owing  to  this  cause 

that  the  object-glasses  of  different  makers  show  systematic  differ- 
Correc-  ences  in  their  colour  correction.  An  exceedingly  sensitive  method 
tion  for  of  testing  this  correction  devised  by  Professor  Stokes  is  given  under 
chroma-  OPTICS,  vol.  xvii.  p.  804.  Another  method,  due  to  Professor  Hark- 
tic  aber-  ness  and  first  carried  out  by  Dr  Vogel,  is  the  following.  Place 
ration.  behind  the  eye-piece  a  direct  vision  prism  (cf.  OPTICS,  p.  801).  The 

image  of  a  star  in  the  field  will  then  be  converted  into  a  narrow 

spectrum,  which,  if  there  were  no  chromatic  aberration,  would  when 

focused  be  represented  by  a  faint  coloured  straight  line,  uniformly 

sharp  and  narrow.     But  in  an  ordinary  object-glass  only  two  points 

in  the  spectrum  can  be  perfectly  focused  simultaneously  ;  therefore 

all  its  other  parts  are  spread  out,  forming  a  coloured  band  of  variable 

breadth.     If  we  focus  on  the  brightest  part  of  the  spectrum,  both 

i  See  Abney  and  Testing,  Bakerian  Lecture,  Phil.  Trans.,  1S86;  also  Photo 
graphic  A'ett's,  May  1886,  p.  332. 


its  extreme  ends  become  spread  out  into  a  more  or  less  trumpet- 
shaped  form,  enabling  the  observer  to  note  the  range  of  the  spec 
trum  over  which  precise  definition  can  be  expected.  The  amount 
of  this  extension  will  depend  in  some  degree  on  the  form  of  the 
object-glass,  but  much  more  (if  the  achromatism  is  fairly  well 
corrected)  on  the  irrationality  of  the  spectra  of  the  glass  of  which 
the  lenses  are  composed.  If  we  then  focus,  for  example,  on  the 
C  line,  we  shall  have  the  band  of  light  contracted  at  C  and  at 
another  point  (probably  between  F  and  G),  widening  to  a  slightly 
trumpet-shaped  form  below  C,  and  markedly  so  above  G.  This 
second  point  of  greatest  contraction  gives  the  wave-length  of  the 
ray  which  has  the  same  focus  as  C.  If  the  telescope  has  a  focusing 
scale,  we  can  also  measure  directly  in  this  way  the  change  of  focus 
for  rays  of  different  colours.  The  chromatic  aberration  will  be 
best  corrected  for  the  rays  of  minimum  focus,  and  this  minimum 
focus  should  for  an  ordinary  telescope  correspond  with  the  brightest 
part  of  the  spectrum,  viz.,  with  rays  between  D  and  E.  A  com 
parison  of  the  chromatic  correction  of  object-glasses  by  different 
makers  is  given  by  Dr  Vogel  (Monatsbcr.  der  Berliner  Akad., 
April  1880),  obtained  in  the  manner  just  described.  The  tele 
scopes  compared  are — 


Maker. 

Observatory  to 
which  Instru 
ment  belongs. 

Aperture  of 
Object-Glass. 

Focal 
Length. 

No.  of  Aper 
tures  in  Focal 
Length. 

Schroder    
Grubb  

Potsdam 

m. 
0-298 
0-207 

m. 
5-4 
3-16 

18-1 
15-3 

Fraunhofer   .... 

Berlin 

0-243 

4-331 

17-8 

Fig.  5,  taken  from  the  above-quoted  paper,  affords  most  interest 
ing  information  as  to  the  colour-correction  of  these  three  typical 
object-glasses.  The  curves  of  the  diagram  show  the  variation  of 
the  focal  point  for  rays  of  different  wave-lengths  in  the  case  of  each 
object-glass.  It  will  be  seen  that  Fraunhofer  has  united  the  rays 
about  C  with  those  of  wave-length  525  millionths  millimetres, 
Grubb  with  those  about  wave-length  494,  and  Schroder  about  wave 
length  463.  The  object-glasses  of  Grubb  and  Schroder  are  com- 


Speetrum  of  a  white  Star  for  different  adjustment  aftfie  focus 
Red  Violet 

F,g. 


Fig.  5. 

posed  of  modern  glass,  which  is  comparatively  colourless,  whilst 
Fraunhofer's  glass  is  decidedly  green  in  colour.  The  minimum  focus 
in  Fraunhofer's  telescope  is  placed  near  D  (rather  at  wave-length 
585),  because  the  absorption  of  the  blue  and  violet  rays  of  the 
spectrum  by  the  flint  lens  renders  the  brightest  part  of  the  spectrum 
less  blue  than  in  an  objective  composed  of  modern  glass  by  Chance 
or  Feil,  which  is  nearly  colourless.  This  circumstance  enabled 
Fraunhofer  to  apply  a  very  large  over-correction  for  colour, — that 
is,  to  unite  as  perfectly  as  possible  the  red  and  central  part  of  the 
spectrum,  and  to  leave  the  outstanding  violet  rays  to  be  in  great 
part  absorbed  by  the  colour  of  the  glass.  The  colour-corrections 
in  the  object-glasses  of  Grubb  and  Schroder  are  very  different  in 
character.  In  Grubb's  object-glass  the  minimum  focus  is  for  rays 
of  wave-length  about  545,  that  of  Schroder's  is  about  wave-length 
533,  which  appears  to  prove  that  Grubb's  eye  is  more  sensitive  to 
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red  and  Schroder's  to  blue  light.  Also  Grubb's  object-glass  unites 
the  red  rays  very  closely  with  the  brightest  part  of  the  spectrum, 
and  leaves  the  blue  and  violet  rays  outstanding.  Schroder,  on  the 
other  hand,  leaves  the  red  rays  outstanding  in  order  to  unite  the 
rays  between  D  and  F  more  closely.  The  conclusion  is  that  to 
Grubb's  eye  the  red  rays  would  be  obtrusively  prominent  in 
Schroder's  telescope,  and  that  he  would  pronounce  the  object-glass 
under-corrected  ;  whilst  Schroder's  eye  would  find  the  outstanding 
violet  rays  too  prominent  in  Grubb's  telescope,  and  pronounce  it 
over-corrected.  The  absolute  amount  of  light  in  the  secondary 
spectrum  in  viewing  the  same  object  depends,  c&teris  paribus,  upon 
the  square  of  the  aperture ;  therefore  telescopes  of  large  aperture 
have  to  be  made  of  greater  proportional  focal  length  than  those 
of  small  aperture,  in  order  to  diminish  the  secondary  spectrum. 
Figs,  o,  p,  y,  5  in  the  diagram  give  the  form  of  the  spectrum  of  a 
star  in  Schroder's  telescope  for  various  adjustments  of  the  focus  ; 
figs,  a'  and  y'  give  the  corresponding  forms  for  Fraunhofer's  tele 
scope.  Fig.  a  represents  the  eye-piece  focused  for  the  brightest  part 
of  the  spectrum  ;  fig.  /3  when  the  red  rays  and  those  near  Ha  are 
simultaneously  focused ;  fig.  y  when  the  extreme  red  rays  are  in 
focus,  the  corresponding  focus  being  a  little  below  Hy  ;  fig.  S  when 
focused  on  Hy. 

When  a  telescope  is  to  be  constructed  for  photographic  purposes 
the  aim  should  be  to  unite,  as  perfectly  as  possible,  the  rays  near 
that  portion  of  the  spectrum  which  act  most  powerfully  on  the 
photographic  plate  to  be  employed.  This  latter  point  has  been  de 
termined  for  the  various  photographic  processes  by  Captain  Abney.1 
The  results  are  shown  graphically  in  fig.  6  for  the  processes  practi 
cally  employed  at  present 


in   astronomical    photo 
graphy. 

Visual  spectrum. 

Agl,    acid   or   alkaline    de 
veloper. 

Do.,  short  exposure. 

AgBr,  acid  or  ferrous  citro- 
oxalate  developer. 

Do.,  short  exposure. 

Orange,  AgBr. 

Do.  i  short  exposure. 

Green,  AgBr. 

Do.,  short  exposure. 

Grey,  AgCl. 

Do.,  short  exposure. 

Agl  +  AgBr  +  AgNO6 ;    wet 
plate. 

Agl + AgBr,  ferrous  oxalate 
developer. 


Fig.  6. 


To  unite  the  rays  near  G  or  H  the  angle  of  the  flint  prism  must 
be  diminished  ;  that  is,  the  focal  length  of  the  flint  lens  must  be 
lengthened  as  compared  with  that  of  an  object-glass  of  similar 
construction  suited  for  eye  observations ;  and  the  rays  of  greatest 
photographic  action  can  be  united  more  perfectly  than  the  visible 
rays. 

If  an  object-glass  is  composed  of  three  lenses  of  different  kinds 
of  glass  it  is  theoretically  possible  to  unite  three  instead  of  two 
points  of  the  spectrum,  besides  improving  the  correction  for  spheri 
cal  aberration.  The  most  important  practical  applications  of  such 
a  system  have  been — (1)  the  triple  object-glass  of  John  Dollond  ; 
(2)  the  application  of  a  convex  crown  glass  in  front  of  an  ordinary 
object-glass  in  order  to  alter  its  chromatic  correction  from  that 
best  suited  for  eye  observations  to  that  best  suited  for  photographic 
observation.  John  Dollond's  object-glass  is  generally  described  as 
a  concave  flint  lens  between  two  crown  lenses.  If  the  crown  lenses 
are  of  similar  glass,  there  is  no  gain  as  to  the  correction  of  the 
secondary  spectrum  ;  it  becomes  only  possible  to  correct  the  spheri 
cal  aberration  more  perfectly.  Very  few  telescopes  with  triple 
object-glasses  have  been  made  since  the  days  of  John  Dollond. 
But  the  great  and  detrimental  obtrusiveness  of  the  secondary 
spectrum  in  the  large  object-glasses  of  the  present  day  can  be 
diminished  in  no  other  way,  unless  very  extreme  focal  lengths  are 
adopted,  or  some  new  kinds  of  glass  that  can  be  produced  in  large 
disks  are  discovered,  in  which  the  irrationality  of  their  spectra  is 
less,  and  in  which  also  there  is  the  necessary  difference  in  the 

1  Proc.  Roy.  Soc.,  vol.  xxxiii.  pp.  164-186. 


relation  between  refractive  index  and  dispersive  power.  The  cost 
of  a  triple  object-glass  would  of  course  be  at  least  50  per  cent, 
greater  than  that  of  a  double  object-glass  ;  but,  on  the  other  hand, 
the  extreme  focal  length  necessary  for  large  object-glasses  might  be 
considerably  reduced.  Thus  the  cost  saved  by  a  less  heavy  mount 
ing  and  a  smaller  observatory  and  dome  might  counterbalance  to 
some  extent,  if  not  entirely,  the  additional  cost  of  the  triple  object- 
glass.  Dr  Schroder  has  constructed  for  the  present  writer  an 
exquisite  triple  object-glass  (three  different  kinds  of  glass)  of 
S^-inches  aperture  and  only  18-inches  focal  length.  Its  perform 
ance  with  its  highest  eye-piece  of  J-inch  focus  (power  72)  is  most 
admirable.  It  would  probably  be  impossible  to  construct  large 
telescopes  approaching  such  short  focal  length,  but  there  is  no 
doubt  that  a  large  triple  object-glass  of  10  or  12  apertures  focus 
would  have  an  enormous  advantage  in  colour  correction,  and  prob 
ably  in  spherical  aberration,  over  a  double  object-glass  of  the  same 
aperture  and  much  greater  focal  length.  One  peculiarity  of  such 
a  triple  object-glass  is  that  three  points  in  the  spectrum  can  have 
the  same  focus,  and  therefore  the  point  of  minimum  focus  may  for 
the  best  chromatic  adjustment  not  quite  correspond  with  the  focal 
point  for  the  brightest  part  of  the  spectrum  ;  but,  obviously,  the 
rays  of  the  whole  visible  spectrum  may  thus  be  brought  to  intersect 
the  axis  much  more  nearly  at  the  same  point.  There  will  probably 
be  a  far  wider  adoption  of  the  triple  object-glass  in  the  future, 
especially  as  the  greater  intrinsic  brilliancy  of  the  image  in  short- 
focus  telescopes  is  a  matter  of  high  importance  in  the  spectroscopic 
and  photographic  processes  of  modern  astronomy.  On  the  subject 
of  triple  object-glasses  the  reader  is  referred  to  an  admirable  paper 
by  Professor  C.  S.  Hastings  (Amer.  Journal  of  Science  and  Arts 
for  December  1879,  p.  429),  which  exhibits  the  results  to  be  got 
from  combinations  of  different  existing  kinds  of  glass. 

The  following  table  exhibits  the  excess  of  the  focus  for  any  ray 
over  the  true  focus,  the  unit  being  rinnnro  of  the  focal  length,  in 
— I.  the  actual  results  of  Dr  Vogel's  observations  on  three  existing 
object-glasses  already  quoted,  but  each  reduced  to  comparison  with 
its  true  or  minimum  focus ;  II.  the  theoretically  best  possible 
results  from  a  double  object-glass  consisting  of  Feil's  crown  1219 
and  Feil's  flint  1237,  as  computed  by  Hastings  ;  III.  the  theoretical 
results  of  four  different  triple  object-glasses,  capable  of  practical 
construction,  of  which  details  are  given  by  Hastings. 


A 
B 
0 
D 

E 
F 
Q 

Double  Object-Glasses. 

Triple  Object-Glasses. 

I. 

II. 

III. 

Fraun- 
hofer. 

Grubb. 

Schro 
der. 

Hast 
ings. 

Hastings 
1 

Hastings 
2 

Hastings 
3 

Hastings 
4 

+  "4T 
+    36 
0 
+    27 
+    64 
+  171 

+  "64 
+  41 
+  8 
+  29 
+  56 
+  226 

+  106 
+    78 
+    23 
0 
+    33 
+  243 

+  135 
+    66 
+    41 
0 

+    13 
+    73 

+  287 

+"l 
0 
0 
+  25 
0 
0 

+    2 
-  53 
+  41 
+  28 
-  10 
-  14 
+    2 

-  22 
+  91 
+  41 
-  67 
-60 
+  21 

-    3 

-  35 
+  50 
+    2 
-  10 
-    4 
-    3 

Prof.  Hastings's  first  condition  in  these  computations  is  that  the 
radius  of  curvature  of  none  of  the  surfaces  shall  exceed  one-fifteenth 
of  the  focal  length.  He  also  neglects  the  thickness  and  distance 
apart  of  the  lenses,  since  these  affect  chiefly  the  focal  length,  but 
do  not  very  materially  affect  the  difference  of  the  foci  for  different 
rays.  The  expression  for  the  focal  length  F  is  then 


where  <f>=™,  M'>  M">  /*'"  are  the  indexes  of  refraction  for  the  three 

kinds  of  glass,  and  rlt  r%,  .  .  .  re  the  radii  of  curvature  for  the 
six  successive  surfaces.     Writing  this  in  the  form 


we  may  call  A,  B,  and  C  the  curvature  sums  of  the  first,  second,  and 
third  lenses  respectively.  The  problem  then  is  to  find,  for  existing 
specimens  of  glass,  values  of  A,  B,  and  C  no  one  of  which  shall 
exceed  30  when  <f>=l,  and  which  shall  make  <j>  independent  of  the 
wave-length  of  the  light  transmitted.  The  resulting  values  of  A, 
B,  and  C  for  the  first  combination  (marked  "Hastings  1  ")  are 

ABC 
3-47026        7-20827         -8'35472; 

the  curvatures  are  therefore  very  moderate  and  perfectly  practicable. 
The  constants  for  the  glass  of  the  first  and  second  lenses  have  been 
determined  by  the  author  with  great  accuracy  (see  Amer.  Jour.,  vol. 
xv.  p.  273).  The  third  glass  is  Fraunhofer's  flint  13  (Hastings  i, 
misprinted  v  in  his  table,  in  Amer.  Jour.,  vol.  xviii.  p.  131),  for 
which  the  constants  are  given  in  Schumacher's  Astron.  Abhandlung 
filr  1823.  If  this  glass  can  be  reproduced  in  large  disks,  as  no 
doubt  it  could  be,  we  have  the  means  of  making  an  object-glass 
very  superior  to  any  in  existence  and  equally  available  for  eye  and 
photographic  observation.  Such  an  object-glass  could  be  made  of 
much  shorter  proportional  focus  than  is  usual  or  possible  in  double 
object-glasses,  not  only  because  of  the  absence  of  secondary  spectrum 
but  also  from  the  command  afforded  over  the  spherical  aberration 
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by  six  surfaces.  After  satisfying  the  conditions  of  focal  length, 
the  first  power  of  the  spherical  aberration,  and  two  conditions  of 
achromatism,  we  have  still  two  available  arbitrary  conditions,  which 
may  be  that  r2-  r3  and  r4  =  rs.  If  these  lead  to  convenient  forms, 
as  seems  likely  in  the  case  in  point,  the  whole  may  constitute  a 
cemented  lens  ;  thus  the  loss  of  light  at  the  interior  surfaces  may 
be  eliminated,  and  the  final  perfecting  of  the  spherical  aberration 
be  left  to  the  figuring  of  the  surfaces. 

In  some  recent  large  double  object-glasses,  especially  those  of 
Alvan  Clark,  it  has  been  usual  to  leave  a  space  between  the  crown 
and  the  flint  lens  sufficient  to  afford  access,  through  apertures  in 
the  cell,  for  cleaning  the  inner  crown  and  flint  surfaces,  without 
risk  of  disturbing  the  lenses  and  their  centring.1  If  in  fig.  3  we 
imagine  the  lenses  to  be  considerably  separated  and  through  both 
lenses  trace  a  ray  entering  the  crown  lens  parallel  to  and  at  some 
distance  from  the  axis,  we  shall  find  that  the  effect  of  the  separa 
tion  is  to  diminish  the  power  of  the  flint  lens,  and  therefore  to 
change  the  character  of  the  chromatic  aberration.  Thus  an  object- 
glass  over-corrected  for  colour  can  be  improved  in  this  respect  by 
increasing  the  distance  between  the  lenses.  It  has  been  suggested 
that  a  telescope  can  be  made  suitable  for  both  eye  observation  and 
photographic  purposes  if  means  are  provided  for  increasing  the 
distance  between  the  lenses  without  risk  of  deranging  the  centring 
when  the  telescope  is  to  be  employed  for  photography.  But  the 
great  change  that  would  be  necessary  in  such  a  case  cannot  be 
brought  about  consistently  with  preservation  of  the  perfection  of 
the  corrections  for  spherical  aberration.2 

Any  account  of  the  achromatic  object-glass  would  be  incomplete 
without  reference  to  the  labours  of  the  Rev.  W.  Vernon  Harcourt 
and  Prof.  Stokes.  Experiments  in  the  production  of  optical  glass 
were  instituted  by  the  former  in  1834  ;  and  specimens,  exhibited 
at  the  meeting  of  the  British  Association  at  Cambridge  in  1862, 
were  placed  in  the  hands  of  Prof.  Stokes,  who  determined  the  opti 
cal  constants  of  the  numerous  specimens  of  glass  which  Harcourt 
produced,  and  indicated  from  these  results  the  direction  in  which 
fresh  experiments  should  be  undertaken.  It  was  discovered  that 
titanic  acid  extends  the  blue  end  of  the  spectrum  more  than  corre 
sponds  to  the  dispersive  power  of  the  glass,  whilst  boracic  acid 
has  the  opposite  effect  (Report  Brit.  Assoc.,  1871,  p.  38).  At  a 
meeting  of  the  British  Association  at  Belfast  in  1874  a  telescope 
was  exhibited  whose  object-glass  was  constructed  from  Harcourt's 
glass  by  Sir  Howard  Grubb  of  Dublin.  The  following  is  Prof. 
Stokes's  complete  and  concise  account  of  it. 

"  The  original  intention  was  to  construct  the  objective  of  a  phosphatic  glass 
containing  a  suitable  percentage  of  titanic  acid,  achromatized  by  a  glass  of 
terborate  of  lead.  (The  percentage  of  titanic  acid  was  so  chosen  that  there 
should  be  no  irrationality  of  dispersion  between  the  titanic  glass  and  the 
terborate.)  As  the  curvature  of  the  convex  lens  would  be  rather  severe  if  the 
whole  convex  power  were  thrown  into  a  single  lens,  it  was  intended  to  use 
two  lenses  of  this  glass,  one  in  front  and  one  behind,  with  the  concave 
terborate  of  lead  placed  between  them.  It  was  found  that,  provided  not  more 
than  about  one-third  of  the  convex  power  were  thrown  behind,  the  adjacent 
surfaces  might  be  made  to  fit,  consistently  with  the  condition  of  destroying 
the  spherical  as  well  as  the  chromatic  aberration.  This  would  render  it 
possible  to  cement  the  glasses,  and  thereby  protect  the  terborate,  which  was 
rather  liable  to  tarnish.  At  the  time  of  Mr  Harcourt's  death  two  disks  of  the 
titanic  glass  had  been  prepared  which  it  was  hoped  would  be  good  enough  for 
employment,  as  also  two  disks  of  terborate.  These  were  placed  in  Mr  Grubb's 
hands.  On  polishing,  one  of  the  titanic  disks  was  found  to  be  too  badly 
striated  to  be  employed  ;  the  other  was  pretty  fair.  As  it  would  have  required 
a  rather  severe  curvature  of  the  first  surface  and  an  unusual  convexity  of  the 
last  to  throw  the  whole  convex  power  into  the  first  lens,  using  a  mere  shell  of 
glass  to  protect  the  terborate,  Professor  Stokes  thought  it  more  prudent  to 
throw  about  one -sixth  of  the  whole  convex  power  into  the  third  or  crown 
glass  lens,  though  at  the  sacrifice  of  an  absolute  destruction  of  secondary  dis 
persion,  which  by  this  change  from  the  original  design  might  be  expected  to  be 
just  barely  perceptible.  Of  the  terborate  disks,  the  less  striated  happened  to 
be  slightly  muddy,  from  some  accident  in  the  preparation ;  but,  as  this  signified 
less  than  the  striae,  Mr  Grubb  deemed  it  better  to  employ  this  disk.  The  tele 
scope  exhibited  to  the  meeting  was  of  about  2J-inches  aperture  and  28-inches 
focal  length,  and  was  provided  with  an  object-glass  of  the  ordinary  kind,  by 
which  the  other  could  be  replaced,  for  contrasting  the  performance.  When  the 
telescope  was  turned  on  to  a  chimney  seen  against  the  sky  or  other  suitable 
object,  and  half  the  object-glass  covered  by  a  screen  with  its  edge  parallel  to 
the  edges  of  the  object,  in  the  case  of  the  ordinary  objective  vivid  green  and 
purple  were  seen  about  the  two  edges,  whereas  with  the  Harcourt  objective 
there  was  barely  any  perceptible  colour.  It  was  not  of  course  to  be  expected 
that  the  performance  of  the  telescope  should  be  good,  on  account  of  the  diffi 
culty  of  preparing  glass  free  from  striae,  but  it  was  quite  sufficient  to  show  the 
possibility  of  destroying  the  secondary  colour." 

An  experiment  to  determine  whether  the  substitution  of  titanic 
acid  for  a  portion  of  the  silica  in  ordinary  crown  glass  would  have 
an  effect  similar  to  that  which  had  been  observed  in  the  phosphatic 
series  of  glasses  (viz.,  whilst  somewhat  raising  the  dispersive  power, 
to  produce  a  separation  of  the  colours  at  the  blue  as  compared  with 
the  red  end  of  the  spectrum,  to  an  extent  ordinarily  belonging  only 
to  glass  of  much  higher  dispersive  power)  was  carried  out  by  Mr 
Hopkinson  at  the  glass  works  of  Messrs  Chance  of  Birmingham  ; 
but  it  proved  unfortunately  in  this  combination  that,  whilst  the 

1  This  arrangement  also  helps  to  equalize  the  temperatures  of  the  lenses  with 
each  other  and  with  the  outer  air. 

2  Quite  recently  Prof.  Stokes  has  suggested  that  to  adapt  a  telescope  to 
either  photographic  or  telescopic  purposes  at  pleasure  the  crown  lens  should 
lie  reversible  as  well  as  changeable  as  to  distance  with  respect  to  the  flint. 
In  this  way  doubtless  the  chromatic  and  spherical  aberration  could  be  pre 
served  for  the  two  kinds  of  work. 


dispersive  power  was  increased,  as  in  the  phosphatic  glasses,  the 
blue  end  of  the  spectrum,  as  compared  with  the  red  end,  was  not 
spread  out  more  than  in  ordinary  glass  of  like  dispersive  power 
(Report  Brit.  Assoc.,  1875,  p.  26).  It  is  to  be  hoped,  however,  that 
makers  of  optical  glass  will  not  relax  their  efforts  till  astronomers 
shall  be  able  to  obtain  refracting  telescopes  in  which  the  secondary 
spectrum  is  nearly  if  not  quite  eliminated.  Abbe's  new  optical 
glass3  leads  one  to  believe  that  this  hope  will  soon  be  realized. 

The  addition  of  a  convex  crown  lens  in  front  of  the  ordinary  A  third 
object-glass,   to  diminish  the  colour  -  correction  and  change  the  or  photo- 
minimum  focus  from  that  for  rays  between  D  and  E  to  that  for  graphic 
rays  near  G,  was  first  made  by  Rutherford  of  New  York.     In  this  lens, 
way  he  altered  his  telescope  from  one  suited  for  eye  observations 
to  one  in  the  best  chromatic  adjustment  for  photographic  work. 
The  chromatic  effect  is  the  same  as  increasing  the  convexity  of 
the  crown  lens,  and  by  proper  proportioning  of  the  two  radii  of 
curvature  it  becomes  possible  also  to  conserve,  and  even  to  further 
perfect,  the  destruction  of  spherical  aberration.     The  great  object- 
glass  of  36-inches  aperture,  now  (1887)  under  construction  for  the 
Lick  observatory  by  Messrs  Clarke  of  Boston  (Mass.),  is  to  be  pro 
vided  with  an  additional  crown  lens  for  this  purpose.4 

The  problem  of  making  a  perfectly  achromatic  object-glass  has  Blair's 
been  solved  by  Dr  Blair  (Edin.  Trans. ,  vol.  iii.  p.  53)  by  employ-  achro- 
ing  fluid  media,  and  he  actually  constructed  an  object-glass  con-  matic 
sisting  of  a  plano-convex  lens  and  a  meniscus  lens,  both  of  crown  fluid  ob- 
glass  with  their  convexities  turned  towards  each  other,  the  space  ject- 
between  the  lenses  being  filled  with  hydrochloric  acid.     Unfortu-  glasses, 
nately  such  combinations  are  practically  useless,  not  only  on  account 
of  unavoidable  leakage,  but  also  because  currents  are  set  up  in  fluid 
lenses  by  changes  of  temperature,  which  correspond  in  effect  with 
want  of  homogeneity  in  the  flint  lens  in  an  ordinary  object-glass. 

Eye-Pieces. 

The  first  substitute  for  the  single  lens  of  the  Galilean  and  Kepler  Eye- 
telescopes  was  the  compound  eye-piece  invented  by  Rheita.  Behind  pieces, 
the  convex  eye-lens  of  the  Kepler  telescope  he  applied  a  second 
short  telescope,  consisting  of  two  convex  lenses,  their  distance  being 
the  sum  of  their  focal  lengths.  The  principal  effect  was  to  erect 
the  inverted  image,  and  thus  to  constitute  the  simplest  form  of  the 
day  eye-piece,  or  common  terrestrial  telescope.  The  next  improve 
ment  was  the  Huygenian  eye-piece,  which  consists  of  two  convex 
lenses  (see  fig.  7), — the  "field -lens,"  that  next  the  object-glass, 
having  its  focal  length  to  that  of  the  "  eye-lens  "  as  3  to  1  ;  the 
distance  between  them  is  twice  the  focal  length  of  the  latter,  the 
combination  being  so  placed  as  to  form  the  visible  image  half-way 
between  the  two.  This  eye-piece  is  achromatic  in  the  sense  in 
which  an  eye-piece  is  said  to  be  so  :  a  colourless  image  seen  through 
it  does  not  appear  bordered  with  coloured  fringes,  as  is  the  case  with 
a  single  lens  or  Rheita's  eye-piece.  This  is  not  because,  as  in  the 
achromatic  object-glass,  all  the  central  coloured  rays  are  collected 
in  one  focus,  which  in  the  case  of  an  eye-piece  is  a  matter  of  compara 
tively  small  consequence,  but  because  it  possesses  the  same  magnify 
ing  power  for  rays  of  all  colours  on  an  object  of  sensible  angular 
diameter,  so  as  not  to  form  overlapping  coloured  pictures  of  it  on 
the  retina.  This  condition  it  is  which  furnishes  the  "  equation  of 
achromaticity  "  of  an  eye-piece.  An  expression  for  the  magnifying 
power  of  a  telescope  provided  with  a  certain  eye-piece  is  formed  in 
general  terms  which  involve  the  focal  length  of  its  lenses,  their  dis 
tances  from  each  other,  and  their  refractive  indexes ;  and,  this  being 
made  to  vary  by  the  variation  of  the  last-mentioned  elements  only, 
the  variation  is  equated  to  zero.  The  algebraic  working,  which 
even  for  a  two-glass  eye-piece  is  a  little  complex,  is  given  in  H. 
Lloyd's  Treatise  on  Light  and  Vision  (London,  1831),  and  in  an 
elaborate  paper  by  Littrow  in  the  fourth  volume  of  the  Trans.  Roy. 
Astron.  Soc.  (p.  599).  From  the  former  we  extract  the  following 
proposition :  An  eye-glass  of  two  lenses  of  the  same  medium  is 
achromatic  when  the  interval  between  the  lenses  is  an  arithmetical 
mean  between  their  focal  length, — a  condition  which  the  Huygenian  Huy- 
construction  evidently  satisfies.  The  rationale  of  this  is  obvious,  genian 
independently  of  algebraic  analysis,  by  inspection  of  the  course  of  eye- 
the  rays  in  fig.  7,  where  AC,  BD  are  the  lenses,  PQ  the  image  piece, 
which  would  be  formed  by  the  object-glass  alone,  pq  that  really 
formed  by  the  action  of  the  field -glass.  The  object-glass  being 
supposed  achromatic,  a  ray  of  white  light,  as  OC,  going  to  form 
the  image  of  a  point  Q,  will  be  refracted  by  the  field-glass  at  C 
towards  the  corresponding  point  q  of  the  new  image,  but  not  as  a 


3  See  Nature,  voL  xxxiv.  p.  622,  26th  October  1886. 

1  For  recent  literature  on  the  secondary  spectrum  in  double  and  triple  object- 
glasses,  &c.,  see  W.  Schmidt,  Die  Brechung  des  Lichtes  in  Glasern,  insbesondere 
d.  achromat.  und  aplanat.  Objectivlinse,  Leipsic,  1874 ;  W.  Harkness,  "  On  the 
Colour  Correction  of  Achromatic  Telescopes,"  in  Amer.  Jour,  of  Science  und 
Arts,  September  1879,  pp.  189-196;  C.  S.  Hastings,  "Triple  Objectives  with 
Complete  Colour  Correction,"  ib.,  December  1879,  pp.  429-435;  Perty,  Ueber 
die  Grenzen  der  sichtbaren  Schopfung  nach  denjetzigen  Leistungen  der  Mikroskope 
und  Fernrohre,  Berlin,  1874 ;  H.  C.  Vogel,  Ueber  tine  einfache  Methode  zur  Bestim- 
mung  der  Brennpunkte  und  der  AbweicJiungskreise  eines  Fernrohr-Objectivs  fiir 
Strahlen  von  verschiedener  Brechbarkeit ;  C.  A.  Young,  "The  Colour-Correction 
of  Certain  Achromatic  Object-Glasses,"  in  Amer.  Jour.  Sci.,  June  1880,  pp.  454- 
456  ;  also  a  review  of  these  papers  by  A.  Safarik,  Vierteljahrschrift  der  astrono- 
mischen  Gesellxhaft,  1882,  pp.  13-39. 
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single  white  ray  ;  it  will  be  separated  into  coloured  rays,  following 
different  courses.  The  red  ray  Cr  being  less  refracted  will  fall  on 
a  point  ?•  of  the  eye-glass  more  remote  from  its  centre  B  than 


Fio.  7. — Huygenian  eye-piece. 

the  violet  ray  Cv,  and  (the  prismaticity  of  the  lens  increasing 
from  the  centre  outwards)  will  in  proportion  by  the  second  trans 
mission  be  more  bent  aside  than  the  violet,  and  thus  a  compensa 
tion  is  effected,  and  the  two  rays  finally  emerge  parallel,  their 
exact  parallelism  being  secured  by  the  proportion  of  their  focal 
lengths.  The  Huygenian  eye-piece  possesses  also  other  important 
advantages.  The  total  deflexion  of  the  light,  to  produce  the  mag 
nifying  power,  is  equally  divided  between  the  two  glasses, — the 
most  favourable  condition  for  diminishing  that  distortion  which  is 
always  perceived  in  looking  obliquely  through  a  lens ;  and  the  field 
of  view  is  greatly  enlarged  in  proportion  to  the  size  of  the  eye-lens, 
being  such  as  would  require,  to  produce  the  same  magnifying  power, 
a  single  lens  of  the  much  greater  semi-diameter  Id,  found  by  draw 
ing  Q&  parallel  to  q~R  and  erecting  bd.  The  inconvenience  of  this 
eye-piece  (whence  it  is  improperly  termed  a  negative  eye-piece)  is 
that  the  image,  being  formed  between  its  lenses,  undergoes  a  cer 
tain  amount  of  distortion  by  the  field-glass,  owing  to  which  equal 
linear  portions  of  it  do  not  correspond  precisely  to  equal  angular 
measures  of  the  distant  object.  Equal  parts  of  a  micrometer  applied 
at  the  place  of  the  image,  so  as  to  be  seen  at  the  same  time  through 
the  eye-lens,  will  not  correspond  to  precisely  equal  angular  inter- 
Common  vals.  The  common  astronomical  or  positive  eye -piece,  described 
or  posi-  by  Ramsden  (Phil.  Trans.,  1783),  consists  of  two  plano-convex 
lenses  of  equal  lengths,  having  their  convexities  turned  towards 
each  other  and  separated  by  two-thirds  of  the  focal  length  of  either, 
as  in  fig.  8.  This  combination  is  placed  behind  the  image  PQ 


tive  eye 
piece. 


FIG.  8. — Common  or  positive  eye-piece. 

formed  by  the  object-glass,  at  a  distance  AP  equal  to  one-fourth 
of  the  focal  length  of  A.  The  first  or  field-glass,  therefore,  forms 
an  enlarged  image  pq,  at  a  distance  one-third  of  that  focal  length 
which  places  it  in  the  focus  of  the  eye-glass.  This  eye-piece  is 
not  properly  achromatic,  but  its  spherical  aberration  is  much  less 
than  in  any  of  the  other  constructions,  and  it  has  the  advantage  of 
giving  a  flat  field  of  view,  requiring  no  change  of  focus  to  see  the 

' 


turned  towards  each  other.  (3)  For  an  erecting  eye-piece  of  four 
lenses  the  first  and  fourth  (reckoned  from  the  object-glass  towards 
the  eye)  should  be  crossed  lenses  of  focal  length  3,  the  radii  of  their 
surfaces  1 :  6,  with  their  convex  surfaces  towards  each  other.  The 
second  lens  should  be  a  meniscus  of  focal  length  4,  the  radii  of  its 
surfaces  25:11,  and  its  convexity  towards  the  eye.  The  third  lens 
should  be  plano-convex,  of  focal  length  4,  its  plane  side  towards 
the  eye.  The  distance  of  the  centre  of  the  second  lens  from  that 
of  the  first =4  ;  that  of  the  third  from  the  second  =  6  ;  and  that  of 
the  fourth  from  the  third  =  5'13.  If  a  bright  object  appears  yellow 
or  a  dark  one  blue  at  the  edge  farthest  from  the  centre  of  the  field, 
the  third  and  fourth  lenses  must  be  together  pushed  inwards  towards 
the  second  lens. 

In  many  telescopes  constructed  specially  for  star  observation  only 
the  object-glass  is  over-corrected  for  colour  and  under-corrected  for 
spherical  aberration  ;  both  these  errors  may  sometimes  be  nearly 
eliminated  by  a  properly  constructed  Huygenian  eye-piece  (see 
MICROSCOPE,  vol.  xvi.  pp.  266-267).  But,  when  a  telescope  is  to 
be  used  over  a  considerable  range  of  field  for  micrometric  measure 
ments,  it  is  obvious  that  the  spherical  aberration  should  be  corrected 
by  the  object-glass  alone.  It  is  possible,  however,  to  improve  the 
appearance  of  objects  somewhat  in  a  telescope  in  which  the  chro 
matic  aberration  is  over  -  corrected  by  employing  an  eye -piece 
somewhat  under-coiTected  for  colour,  and  vice  versa  ;  but  the  only 
satisfactory  plan  is  to  have  both  object-glass  and  eye-piece  as  free 
as  possible  from  both  chromatic  and  spherical  aberration.  In  order 
to  secure  this,  or  a  very  large  field  of  view,  many  forms  of  eye-piece 
have  been  devised.  Achromatic  combinations  have  been  substi 
tuted  in  some  cases  for  the  field-lens,  in  others  for  the  eye-lens,  in 
others  for  both  simple  lenses  of  the  Ramsden  eye-piece.  The  best 
of  these  combinations  which  the  present  writer  has  tested  and 
which  practically  fulfil  all  requirements  of  the  astronomer  are  due 
to  Dr  Hugo  Schroder,  to  whom  he  is  indebted  for  information  as  H.  Schri'- 
to  their  construction.  Fig.  10  represents  Schroder's  high  power  der's 
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Fio.  10.—  Schroder's  high  power  eye-piece. 

eye-piece,  which  is  admirably  suited  for  micrometer  work,  not  only 
because  there  are  only  two  reflecting  surfaces  in  the  triple  lens  of 
which  it  is  composed,  but  also  because  there  is  a  comparatively 
large  distance  between  the  lens  and  the  micrometer  web  when  the 
latter  is  in  focus.  This  condition  is  essential  when  it  is  desired  to 
get  the  best  bright  illumination  of  the  wires  in  a  dark  field  (see 
MICROMETER,  vol.  xvi.  p.  248).  The  triple  lens  is  composed  of  a 
dense  fluid  plano-convex  lens  between  two  lenses  of  soft  crown  glass. 
The  radii  of  curvature  are  — 


Fio.  9.— Erecting  or  terrestrial  eye-piece. 

Erecting  centre  and  borders  of  the  field  with  equal  distinctness.     The  erect 
or  terres-  ing  or  terrestrial  eye-piece  was  invented  by  Dollond.     The  principle 
trial  eye-  of  its  construction  will  be  understood  from  fig.  9.     It  is  conveni- 
piece.       ent  for  telescopes  of  ordinary  use,  because  it  presents  a  non-in 
verted  image  to  the  eye,  although  at  some  sacrifice  of  light  and 
definition. 

Airy  on  For  an  account  of  the  theory  of  the  chromatic  and  spherical 
eye-  aberration  of  eye-pieces  by  Sir  George  B.  Airy,  see  Trans.  Phil. 
pieces.  Soc.  Camb.,  vol.  ii.  p.  243  and  vol.  iii.  p.  61.  The  author's  con 
clusions  are  the  following.  (1)  To  secure  the  greatest  distinctness 
with  an  eye-piece  of  the  Huygenian  type,  the  field-lens  should  be 
a  meniscus  of  focal  length  3,  the  radii  of  its  surfaces  11 : 4,  and 
its  convexity  towards  the  object-glass  ;  the  eye-lens  should  be  a 
double  convex  of  focal  length  1,  the  radii  of  its  surfaces  1  : 6,  and 
its  more  convex  side  towards  the  field-lens.  The  distance  of  the 
lenses  should  be  2.  There  should  be  a  perforated  diaphragm  at 
distance  1  from  the  eye-lens.  If  a  bright  object  appears  yellow  or 
a  dark  one  blue  at  the  edge  farthest  from  the  centre  of  the  field, 
the  lenses  must  be  brought  a  little  nearer  together.  (2)  For  an  eye 
piece  of  Ramsden's  type  the  two  lenses  should  be  plano-convex,  of 
focal  length  3,  placed  at  distance  2,  their  convex  surfaces  being 


surfaces    (  »     «™  •-, 

}  *«  «*  glass, 
j  soft  _  g]ass_ 

The  corresponding  foci  for  zones  of  different  distance  from  the  axis 
are  —  axis  =  100-00  ;  zones  12'5  from  axis,  99'81  ; 
25  from  axis,  99'32  ;  40  from  axis,  93  '35  ;  45  from 
axis,  100-15  ;  50  from  axis,  101-85.     Thus  the 
aperture  of  the  lens  may  be  half  its  focal  length 
without  any  sensible  defect.     Fig.  11  represents  0.  Schrli- 
Dr   0.   Schroder's  aplanatic   eye  -  piece.      The  glass  employed   is  der's 
Dauget's  crown  (C6j)  and  flint  (F&j).     The  refractive  power  of  crown  aplanatic 

the  dispersive  power  of  both  eye- 
piece. 


is  1-5126  for  D,  that  of  flint  1-6405 
kinds  of  glass  is  0  '588. 


Fio.  11.— Schroder's  aplanatic  eye-piece. 
The  radii  of  curvature. for  a  lens  of  1  inch  (27*07  mm. )  focal  length 


mm. 
r!=20-12 


emented 


mm. 

r5=13-30 
Q=r?=  TOO  cemented 


point  of  combination  =  -9'05  mm.  from  vertex  of 
F2  =  position  of  observer's  eye=  -  14-49  mm.  from  vertex  of  rs. 
The  thicknesses  and  distances  apart  of  the  surfaces  are  — 
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1st  vertex  to  2d  =  070  mm.  flint  glass, 
3d       „      „  4th=  3-50    ,,     crown  glass, 
4th      ,,       „  5th  =  19'51     „     air, 
5th      „       „  6th  =  0-61    „     flint  glass, 
7th      ,,       ,,  8th  =  2 '45     ,,     crown  glass. 

The  distance  between  the  plane  surfaces  is  22'57  mm.  This  form 
of  eye-piece  has  been  employed  by  Schonfeld  in  his  southern  "Durch- 
musterung,"  and  Dr  Schroder  has  made  one  for  the  present  writer 
which  gives  a  perfect  field  4J°  in  diameter  on  the  telescope  of  18 
inches  focal  length  and  3-|  inches  aperture  already  referred  to. 

Reflecting  Telescope. 

Gre-  The  following  are  the  various  forms  of  reflecting  telescopes.     The 

gorian       Gregorian  telescope  is  represented  in  fig.  12.      A  A  and  BB  are 
telescope. 


Casse- 
jrain 


FIG.  12.— Gregorian  telescope. 

concave  mirrors  having  a  common  axis  and  their  concavities  facing 
each  other.  The  focus  of  A  for  parallel  rays  is  at  F,  that  of  B  for 
parallel  rays  at  /—between  B  and  F.  Parallel  rays  falling  on  AA 
converge  at  F,  where  an  image  is  formed ;  the  rays  are  then  re 
flected  from  B  and  converge  at  P,  where  a  second  and  more  enlarged 
image  is  formed.  Gregory  himself  showed  that,  if  the  large  mirror 
were  a  segment  of  a  paraboloid  of  revolution  whose  focus  is  F,  and 
the  small  mirror  an  ellipsoid  of  revolution  whose  foci  are  F  and  P 
respectively,  the  resulting  image  will  be  plane  and  undistorted. 
The  image  formed  at  P  is  viewed  through  the  eye-piece  at  E,  which 
may  be  of  the  Huygenian  or  Ramsden  type.  The  focal  adjustment 
is  accomplished  by  the  screw  S,  which  acts  on  a  slide  carrying  an 
arm  to  which  the  mirror  B  is  attached.  The  practical  difficulty 
of  constructing  Gregorian  telescopes  of  good  defining  quality  is 
very  considerable,  because  if  spherical  mirrors  are  employed  their 
aberrations  tend  to  increase  each  other,  and  it  is  extremely  difficult 
to  give  a  true  elliptic  figure  to  the  necessarily  deep  concavity  of 
the  small  speculum.  Short  appears  to  have  systematically  con 
quered  this  difficulty,  and  his  Gregorian  telescopes  attained  great 
celebrity.  The  use  of  the  Gregorian  form  is,  however,  practically 
abandoned  in  the  present  day.  The  magnifying  power  of  the 

F+/ 

telescope  is=         ,  where  F  and /are  respectively  the  focal  lengths 

of  the  large  and  the  small  mirror,  e  the  focal  length  of  the  eye-piece, 
and  x  the  distance  between  the  principal  foci  of  the  two  mirrors 
(  =  F/in  the  diagram)  when  the  instrument  is  in  adjustment  for 
viewing  distant  objects.  The  images  are  erect. 

The  Cassegrain  telescope  differs  from  the  Gregorian  only  in  the 
substitution  of  a  convex  hyperbolic  mirror  for  a  concave  elliptical 
telescope,  mirror  as  the  small  speculum.  This  form  has  two  distinct  advan 
tages  :  (1)  if  spherical  mirrors  are  employed  their  aberrations  have 
a  tendency  to  correct  each  other  ;  (2)  the  instrument  is  shorter  than 
the  Gregorian,  c&leris  paribus,  by  twice  the  focal  length  of  the  small 
mirror.  Fewer  telescopes  have  been  made  of  this  than  perhaps  of 
any  other  form  of  reflector  ;  but  in  comparatively  recent  years  the 
Cassegrain  has  acquired  importance  from  the  fact  of  its  adoption 
for  the  great  Melbourne  telescope.  The  magnifying  power  is  com 
puted  by  the  same  formula  as  in  the  case  of  the  Gregorian  telescope. 

The  Newtonian  telescope  is  represented  in  fig.  13.  AA  is  a  con 
cave  mirror  whose  axis  is  aa.  Parallel  rays  falling  on  AA  converge 
on  the  plane 
mirror 
and 
thence 
fleeted 
right  angles 
to  the  axis, 
forming  an 
image  in  the 
focus  of  the 
eye-piece  E. 
The  surface  Fl°-  13.-*ewtonian  telescope. 

of  the  large  mirror  should  be  a  paraboloid  of  revolu-     j  & 
tion,  that  of  the  small  mirror  a  true  optical  plane. 
The  magnifying  power  is  =  F/c.     This  form  is  employed  in  the  con 
struction  of  most  modern  reflecting  telescopes.     A  glass  prism  of 
total  reflexion  is  sometimes  substituted  for  the  plane  mirror. 

Her-  The  Herschelian  or  front  view  reflector  is  represented  in  fig.  14. 

schelian.    A  A  is  a  concave  parabolic  mirror,  whose  axis  ac  is  inclined  to  the 
axis  of  the  tube  ab  so  that  the  image  of  an  object  in  the  focus  of 


New 
tonian. 


the  mirror  may  be  viewed  by  an  eye-piece  at  E,  the  angle  bac  being 
equal  to  the  angle  caE.      This  form  was  adopted  by  the  elder 


Fia.  14.— Herschelian  reflector. 

Herschel  to  avoid  the  loss  of  light  from  reflexion  in  the  small  mirror 
of  the  Newtonian  telescope.  It  has  several  disadvantages.  (1)  The 
upper  part  of  the  observer's  head  must  necessarily  obstruct  some  of 
the  rays  which  would  otherwise  fall  on  the  large  mirror ;  but  when 
a  telescope  of  very  large  aperture  is  employed  the  loss  of  light  thus 
occasioned  is  comparatively  insignificant.  Moreover,  disturbance 
of  the  air  in  front  of  the  telescope  is  created  by  heat  from  the 
observer's  head  and  body,  and  this  is  fatal  to  the  best  definition. 
To  avoid  the  latter  drawback  Sir  John  Herschel  (Ency.  Brit.,  8th 
ed.,  art.  "Telescope,"  vol.  xxi.  p.  128)  suggested  the  employment  of 
a  small  right-angled  prism  of  total  reflexion  placed  close  to  the  eye- 
lens  of  the  eye-piece,  to  permit  the  observer  to  view  the  image  by 
looking  in  a  direction  at  right  angles  to  the  eye-piece,  and  therefore 
at  right  angles  to  the  tube.  (2)  In  consequence  of  the  tilting  of  the 
mirror  aberration  is  created,  and  this  increases  rapidly  with  increased 
tilting.  The  construction  is  thus  limited  to  telescopes  in  which 
the  proportion  of  aperture  to  focal  length  is  not  too  great.  In 
Herschel's  40-feet  telescope  the  proportion  was  1  to  10,  and  the 
construction  would  hardly  be  applicable  to  modern  telescopes,  in 
which  the  proportion  often  rises  to  1  to  5  or  6.  Yet,  when  exceed 
ingly  faint  objects  have  to  be  observed,  this  form  of  telescope  has 
great  advantages.  Herschel  found  that  some  objects  which  he  dis 
covered  with  such  an  instrument  could  not  even  be  seen  when  the 
same  telescope  was  used  in  the  Newtonian  form.  The  front  view 
telescope,  however,  has  hardly  been  at  all  employed  except  by  the 
Herschels.  But  at  the  same  time  none  but  the  Herschels  have  swept 
the  whole  sky  for  the  discovery  of  faint  nebulae  ;  and  probably  no 
other  astronomers  have  worked  for  so  many  hours  on  end  for  so 
many  nights  _as  they  did,  and  they  emphasize  the  easy  position  of 
the  observer  in  using  this  form  of  instrument. 

Construction  of  Object-Glasses. 

The  first  point  is  the  selection  of  glass  disks  of  suitable  quality.  Testing 
The  requisites  are  (1)  general  transparency  and  freedom  from  object- 
mechanical  defects,  such  as  specks,  air-bubbles,  &c.;  (2)  homogeneity;  glasses. 
(3)  freedom  from  internal  strain.  The  disk  being  roughly  polished 
on  the  sides,  faults  of  the  first  class  are  easily  detected  by  inspection. 
In  order  to  secure  the  maximum  of  light  grasp  for  aperture  it  is 
desirable  that  the  glass  should  be  as  colourless  as  possible ;  if  the 
roughly  polished  disk  is  laid  upon  white  paper  the  amount  of  dis 
coloration  can  be  readily  estimated  by  comparing  the  colour  of  the 
sheet^  as  seen  directly  with  that  seen  through  the  glass.  Fraun- 
hofer's  glass  was  far  from  colourless,  Dollond's  more  coloured  still ; 
and  we  have  shown  that,  for  purposes  when  extreme  light  grasp  is 
not  an  object, -the  less  transparency  of  such  glass  to  the  blue  rays 
of  the  spectrum  affords  advantages  for  a  better  correction  of  the 
chromatic  aberration  of  rays  in  the  brighter  part  of  the  spectrum. 
The  amount  of  light  excluded  by  specks,  air -bubbles,  or  even 
scratches  is  quite  insignificant ;  but  these  blemishes  create  diffrac 
tion  phenomena  and  scattered  light  in  the  field,  which  are  very 
injurious  to  the  performance  of  the  instrument,  especially  when 
faint  objects  are  searched  for  in  the  neighbourhood  of  brighter  ones. 
It  is  essential  for  a  telescope  lens  that  the  glass  should  be  perfectly 
homogeneous ;  that  is,  the  refractive  index  must  be  identical  for 
every  part  of  the  disk.  This  can  be  tested  with  extreme  delicacy 
by  grinding  the  disk  into  the  form  of  a  lens  and  testing  it  by 
Toppler's  method,1  described  under  OPTICS  (vol.  xvii.  p.  805).  If 
the  disk  is  intended  for  a  concave  lens  and  is  already  so  thin  that 
it  becomes  undesirable  to  make  it  thinner  at  the  edges  by  convert 
ing  it,  in  the  first  place,  into  a  convex  lens,  it  may  be  tested  by- 
placing  one  of  its  surfaces  in  contact  with  and  at  right  angles  ta 
the  axis  of  a  crown  lens  of  known  perfection,  and  testing  the  com 
bination  by  Toppler's  method.  If  a  glass  disk  is  not  properly  Anneal- 
annealed— that  is,  if  it  has  been  too  quickly  cooled,  so  that  the  ing 
outer  shell  has  hardened  before  the  inner  portion— the  finally 
solidified  mass  must  be  in  a  state  of  tension,  like  that  of  "Rupert's 
drops."  Unless  cooled  very  gradually  an  optical  disk  would  fly  to 
pieces,  but  a  very  much  smaller  defect  in  the  annealing  process  would 
be  fatal  for  refined  optical  purposes.  Changes  of  temperature  would 
produce  changes  of  curvature,  and  the  lens  would  also  change  its 
form  when  successive  portions  of  the  strained  outer  shell  were 
removed  in  the  process  of  grinding  and  polishing.  Fortunately 
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defects  in  annealing  are  very  easily  detected  by  means  of  the  polari- 
scope.  The  polished  disk  is  placed  in  light  reflected  from  a  polar 
izing  surface,  such  as  a  sheet  of  glass  blackened  at  the  back,  and 
examined  with  a  Nicol's  prism  as  an  analyser.  If  the  bright  rings 
and  black  cross  (see  LIGHT,  vol.  xiv.  p.  613)  are  visible  the  disk  is 
unfit  for  use  ;  but,  since  few  disks  are  so  perfectly  annealed  as  not 
to  show  a  trace  of  the  black  cross,  such  as  show  it  in  no  marked 
degree  may  be  safely  employed.  Perfect  annealing  has  now  become 
the  most  difficult  portion  of  the  art  of  making  optical  glass,  and 
large  disks  (more  particularly  of  crown  glass)  are  rejected  by  the 
optician  more  frequently  for  defects  in  annealing  than  for  any  other 
cause. 

The  disks  having  been  selected,  their  refractive  and  dispersive 
powers  determined,  anil  the  radii  of  curvature  computed,  it  remains 
to  convert  the  disks  into  lenses  with  surfaces  of  the  required  curva 
ture,  and  to  complete  the  object-glass.  The  work  consists  of  five 
distinct  operations — (1)  rough  grinding  by  a  revolving  tool  supplied 
with  sand  and  water  ;  (2)  fine  grinding  with  emery  ;  (3)  polishing 
with  oxide  of  iron,  rouge,  or  putty  powder,  the  grinder  being  faced 
with  fine  cloth,  satin,  paper,  or — best  of  all — pitch  ;  (4)  centring  ; 
(5)  figuring  and  testing.  These  processes  are  essentially  of  a  tech 
nical  character,  and  can  only  be  familiar  to  those  who  practise  the 
art.  The  details  would  be  out  of  place  here,  but  are  well  described 
in  a  lecture  delivered  by  Sir  Howard  Grubb  at  the  Royal  Institu 
tion,  6th  April  1886,  and  printed  in  Nature,  27th  May  1886. 

Construction  of  Specula. 

Con-  The  composition  of  metallic  specula  in  the  present  day  differs 

struction  very  little  from  that  used  by  Sir  Isaac  Newton.     Many  different 
of  alloys  have  been  suggested,  some  including  silver,  nickel,  zinc,  or 

specula,  arsenic  ;  but  that  which  has  practically  been  found  best  is  an  alloy 
of  four  equivalents  of  copper  to  one  of  tin,  or  the  following  pro 
portions  by  weight : — copper  252,  tin  117  '8.  Such  speculum  metal 
is  exceedingly  hard  and  brittle,  takes  a  fine  white  polish,  and 
when  protected  from  damp  has  little  liability  to  tarnish.  The 
process  of  casting  and  annealing,  in  the  case  of  the  specula  of  the 
great  Melbourne  telescope,  was  admirably  described  by  Dr  Robin 
son  in  Phil.  Trans.,  1869,  vol.  clix.  p.  135.  Shaping,  polishing, 
and  figuring  of  specula  are  accomplished  by  methods  and  tools  pre 
cisely  similar  to  those  employed  in  the  construction  of  lenses.  The 
reflecting  surface  is  first  ground  to  a  spherical  form,  the  parabolic 
figure  being  given  in  the  final  process  by  regulating  the  size  of  the 
pitch  squares  and  the  stroke  of  the  polishing  machine.  The  pro 
cess  of  testing  is  identical  with  that  of  an  object-glass. 
'  Soon  after  Liebig's  discovery  of  a  process  for  depositing  a  film 
of  pure  metallic  silver  upon  glass  from  a  salt  of  silver  in  solution, 
Steinheil  (Gaz.  Univ.  cC  Augsburg,  24th  March  1856),  and  later,  in 
dependently,  Foucault  (Comptes  Rcndus,  vol.  xliv.,  February  1857), 
proposed  to  employ  glass  for  the  specula  of  telescopes,  the  reflect 
ing  surface  of  the  glass  speculum  to  be  covered  with  silver  by 
Liebig's  process.  These  silver-on-glass  specula  are  now  the  rivals 
of  the  achromatic  telescope,  and  it  is  not  probable  that  many  tele 
scopes  with  metal  specula  will  be  made  in  the  future.  The  best 
speculum  metal  and  the  greatest  care  are  no  guarantee  of  freedom 
from  tarnish,  and,  if  such  a  mirror  is  mush  exposed,  as  it  must 
be  in  the  hands  of  an  active  observer,  frequent  repolishing  will  be 
necessary.  This  involves  refiguring,  which  is  the  most  delicate  and 
rostly  process  of  all.  Every  time,  therefore,  that  a  speculum  is 
repolished,  the  future  quality  of  the  instrument  is  at  stake ;  its 
focal  length  will  probably  be  altered,  and  thus  the  value  of  the 
constants  of  the  micrometer  also  have  to  be  redetermined.  Partly 
for  these  reasons  the  reflecting  telescope  with  metallic  mirror  has 
never  been  a  favourite  with  the  professional  astronomer,  and  has 
found  little  employment  out  of  England.  In  England,  in  the 
hands  of  the  Herschels,  Rosse,  Lassell,  and  De  la  Rue  it  has  done 
splendid  service,  but  in  all  these  cases  the  astronomer  and  the 
instrument-maker  were  one.  The  silver-on-glass  mirror  has  the 
enormous  advantage  that  it  can  be  resilvered  with  little  trouble, 
at  small  expense,  and  without  danger  of  changing  the  figure.  Its 
chief  work  has  been  done  in  the  hands  of  Draper  and  Common, 
who  were  the  engineers,  if  not  the  actual  constructors,  of  their  own 
instruments.  Glass  is  lighter,  stiffer,  less  costly,  and  easier  to  work 
than  speculum  metal.  The  silvered  mirrors  have  also  some  ad 
vantage  in  light  grasp  over  those  of  speculum  metal,  though,  aper 
ture  for  aperture,  the  former  are  inferior  to  the  modern  object-glass. 
Comparisons  of  light  grasp  derived  from  small,  fresh,  carefully 
silvered  surfaces  are  sometimes  given  which  lead  to  illusory  results, 
and  from  such  experiments  Foucault  claimed  superiority  for  the 
silvered  speculum  over  the  object-glass.  But  the  present  writer 
has  found  from  experience  and  careful  comparison  that  a  silvered 
mirror  of  12-inches  aperture  mounted  as  a  Newtonian  telescope 
(with  a  silvered  plane  for  the  small  mirror),  when  the  surfaces 
are  in  fair  average  condition,  is  equal  in  light  grasp  to  a  first-rate 
refractor  of  10-inches  aperture,  or  area  for  area  as  2  :  3.  This  ratio 
will  become  more  equal  for  larger  sizes  on  account  of  the  additional 
thickness  of  larger  object-glasses  and  the  consequent  additional  ab 
sorption  of  light  in  transmission. 


Mounting  of  Telescopes. 

The  proper  mounting  of  a  telescope  is  hardly  of  less  importance  Mount- 
than  its  optical  perfection.     Freedom  from  tremor,  case  and  deli-  ing  of 
cacy  of  movement,    facility  of  directing  the  instrument  to  any  tele- 
desired  point  in  the  heavens,  are  the  primary  qualifications.     Our  scopes, 
limits  forbid  an  historical  account  of  the  earlier  endeavours  to  fulfil 
these  ends  by  means  of  motions  in  altitude  and  azimuth,  nor  can 
we  do  more  than  refer  to  mountings  such  as  those  employed  by  the 
Herschels,   or  those  designed  by  Lord  Rosse  to  overcome  the  en 
gineering  difficulties  of  mounting  his  huge  telescope  of  6  feet  aper 
ture.     Both  are  abundantly  illustrated  in  most  popular  works  on 
astronomy,  and  it  seems  sufficient  to  refer  the  reader  to  the  original 
descriptions.1 

We  pass,  therefore,  directly  to  the  equatorial  telescope,  the  instru-  Equator- 
ment  par  excellence  of  the  modern  extra-meridian  astronomer,  and  ial. 
relegate  to  the  article  TRANSIT  CIRCLE  (q.v.)  a  description  of  those 
mountings  in  which  the  telescope  is  simply  a  refined  substitute  for 
the  sights  or  pinnies  of  the  old  astronomers.     The  equatorial  in 
its  simplest  form  consists  of  an  axis  parallel  to  the  earth's  axis, 
called  the  "polar  axis";  a  second  axis,  at  right  angles  to  this, 
called  the  "declination  axis"  ;  and  a  telescope  fixed  at  right  angles 
to  the  latter.     In  fig.  1 5  AA  is  the  polar  axis ;  the  telescope  is 
attached  to  the  end  of  the 
declination  axis  ;  the  latter 
rotates  in  bearings  attached  v 
to  the  polar  axis,  and  con 
cealed  by  the  telescope  itself. 
The   telescope    is    counter 
poised  by  a  weight 
attached  to  the  op 
posite    end   of   the 
declination       axis. 
The  lower  pivot  of 
the  polar  axis  rests  f 

on  a  cup  bearing  at 

C,,  FICJ.  lo. — Sanatoria]  telescope. 

,  the  upper  pivot 

upon  a  strong  metal  casting  MM,  attached  to  a  stone  pier  S.  A 
vertical  plane  passing  through  AA  is  therefore  in  the  meridian,  and, 
when  the  declination  axis  is  horizontal,  the  telescope  moves  in  the 
plane  of  the  meridian  by  rotation  on  the  declination  axis  only. 
Thus,  if  a  graduated  circle  BB  is  attached  to  the  declination  axis, 
together  with  the  necessary  microscopes  or  verniers  V,V  for  reading 
it  (see  TRANSIT  CIRCLE),  so  arranged  that  when  the  telescope  is 
turned  on  the  declination  axis  till  it  is  parallel  to  AA  the  vernier 
reads  0°  or  90°,  and  when  at  right  angles  to  AA  90°  or  0°,  then  we 
can  employ  the  readings  of  this  circle  to  measure  the  polar  distance 
or  declination  of  any  star  seen  in  the  telescope,  and  these  readings 
will  also  be  true  (apart  from  the  effects  of  atmospheric  refraction) 
if  we  rotate  the  instrument  through  any  angle  on  the  axis  AA. 
Thus  one  important  attribute  of  an  equatorially  mounted  telescope 
is  that,  if  it  is  directed  to  any  fixed  star,  it  will  follow  the  diurnal 
motion  of  that  star  from  rising  to  setting  by  rotation  of  the  polar 
axis  only.  If  we  further  attach  to  the  polar  axis  a  graduated 
circle  DD,  called  the  "hour  circle,"  of  which  the  microscope  or 
vernier  R  reads  Oh  when  the  declination  axis  is  horizontal,  we  can 
obviously  read  off  the  hour  angle  from  the  meridian  of  any  star  to 
which  the  telescope  may  be  directed  at  the  instant  of  observation. 
If  the  local  sidereal  time  of  the  observation  is  known,  the  right 
ascension  of  the  star  becomes  known  by  adding  the  observed  hour 
angle  to  the  sidereal  time  if  the  star  is  west  of  the  meridian,  or 
subtracting  it  if  east  of  the  meridian.  Since  the  equatorial  is  un 
suitable  for  such  observations  when  great  accuracy  is  required  (see 
TRANSIT  CIRCLE),  the  declination  and  hour  circles  of  an  equatorial 
are  employed  not  for  determination  of  the  right  ascensions  and 
declinations  of  celestial  objects,  but  for  directing  the  telescope 
with  ease  and  certainty  to  any  object  situated  in  a  known  position, 
and  which  may  or  may  not  be  visible  to  the  unaided  eye,  or  to 
define  approximately  the  position  of  an  unknown  object.  Further, 
by  causing  the  hour  circle,  and  with  it  the  polar  axis,  to  rotate  by 
clockwork  or  some  other  mechanical  contrivance  at  the  same  angu 
lar  velocity  as  the  earth  on  its  axis,  but  in  the  opposite  direction, 
the  telescope  will  automatically  follow  a  star  from  rising  to  setting. 

Equatorial  mountings  may  be  divided  into  five  types.     (A)  The  Types  o 
pivots  or  bearings  of  the  polar  axis  are  placed  at  its  extremities,  equator- 
The  declination  axis  rests  on  bearings  attached  to  opposite  sides  of  ials. 
the  polar  axis.     The  telescope  is  attached  to  one  end  of  the  declina 
tion  axis,  and  counterpoised  by  a  weight  at  the  other  end,  as  in  fig. 
15.     (B)  The  polar  axis  is  supported  as  in  type  A ;  the  telescope 
is  placed   between  the  bearings  of   the    declination  axis  and  is 
mounted  symmetrically  with  respect  to  the  polar  axis  ;  no  counter 
poise  is  therefore  requisite.      (C)  The  declination  axis  is  mounted 
on  the  prolongation  of  the  upper  pivot  of  the  polar  axis  ;  the  tele 
scope  is  placed  at  one  end  of  the  declination  axis  and  counter 
poised  by  a  weight  at  the  other  end.     (D)  The  declination  axis 

1  Herschel,  Phil.  Trails.,  1795,  vol.  Ixxxv.  p.  347:  Rosse,  Phil.  Trans.,  1840, 
p.  503,  and  1861,  p.  681. 
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is  mounted  on  a  forked  piece  or  other  similar  contrivance  attached 
to  a  prolongation  of  the  upper  pivot  of  the  polar  axis  ;  the  tele 
scope  is  mounted  between  the  pivots  of  the  declination  axis.  (E) 
The  eye-piece  of  the  telescope  is  placed  ia  the  upper  pivot  of  the 
polar  axis ;  a  portion  or  the  whole  of  the  axis  of  the  telescope 
tube  coincides  with  the  polar  axis.  Mountings  of  types  A  and  B 
— that  is,  with  a  long  polar  axis  supported  at  both  ends — are  often 
called  the  "English  mounting,"  and  types  C  and  D,  in  which  the 
declination  axis  is  placed  on  the  extension  of  the  upper  pivot  of 
the  polar  axis,  are  called  the  "German  mounting,"  from  the  first 
employment  of  type  C  by  Fraunhofer.  A  description  of  some  of 
the  best  examples  of  each  type  will  illustrate  their  relative  advan 
tage  or  peculiarities. 

Fig.  15  may  be  taken  as  a  practical  example  of  the  earlier  equa- 
torials  as  made  by  Trough  ton  in  England  and  afterwards  by  Gambey 
for  various  Continental  observatories.  In  the  Phil.  Traits,  for  1824 
(part  3,  pp.  1-412)  will  be  found  a  description  by  Sir  John  Herschel 
and  Sir  James  South  of  the  equatorial  telescope  which  they  em 
ployed  in  their  measurements  of  double  stars.  The  polar  axis  was 
similar  in  shape  to  that  of  fig.  15  and  was  composed  of  sheets  of 
tinned  iron.  In  Smyth's  celebrated  Bedford  telescope  the  polar 
axis  was  of  mahogany.  Probably  the  best  example  of  this  type  of 
mounting  applied  to  a  refractor  is  that  made  by  the  elder  Cooke  of 
York  for  Mr  Fletcher  of  Tarnbank  ;  the  polar  axis  is  of  cast  iron 
and  the  mounting  very  satisfactory  and  convenient,  but 
unfortunately  no  detailed  description  has  been  pub 
lished.  In  recent  years  no  noteworthy  refractors 
have  been  mounted  on  this  plan  ;  but  t)Tpe  A 
has  been  chosen  by  Grubb  for  the  great  Mel 
bourne  reflector,  with  marked  ingenuity  of 
adaptation  to  the  peculiar  requirements 
escope.  of  the  case.  Fig.  16  shows  the  whole 
instrument  on  a  small  scale,  and  fig. 
17  represents  part  of  it  on  a  larger 
scale,  the  upper  part  of  the  tube 
and  polar  axis  being  omitted.  The 
figures  show  the  telescope  directed 
to  the  pole,  the  hour  circle  being 
set  6h  from  the  meridian.  The  ^ 

polar   axis    consists   of   a   hollow 

n      re.        i  T\       f          j.    •  FIG.  16. — Melbourne  reflector, 

cone    C     (fig.    17)    of    cast    iron 

bolted  to  a  hollow  cast-iron  cube  H,  to  the  lower  side  of  which 
is  attached  a  short  steel  axis  carrying  the  driving  sector  EF  and 
the  hour  circle  R,  and  terminating  in  the  lower  pivot  of  the  polar 
axis.  This  pivot  a  is  terminated  by  a  piece  of  chilled 
cast  iron  polished  flat  on  its  lower  face,  which  face  re 
volves  in  contact  with  a  piece  of  bell  metal,  flat  on  its 
upper  and  partly  spherical  on  its  lower  side,  bearing  in 
a  correspondingly  shaped  annulus,  formed  to  receive  it 
in  the  cast-iron  block  which  is  attached  to  the 
pier.  This  arrangement  enables  the  bell -metal 
cushion  to  take  its  own  position  when  the  direc 
tion  of  the  polar  axis  is  slightly  changed  in  pro 
cess  of  adjustment.  The  pressure  of  the  pivot  on  i 


reat 


its  bearings,  in  the  direction  at  right  angles  to  the  polar  axis,  is 
relieved  by  the  sector  A,  which  is  forced  up  by  the  screw  d  acting 
through  laminae  of  steel  springs.  The  end  pressure  of  a  upon  its 
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tion  axis.  The  counterpoise  U  is  attached  to 
the  other  extremity.  There  is  an  elegant  ar 
rangement  for  diminishing  the  friction  of  the 
declination  axis,  which  our  limits  do  not  per 
mit  us  to  describe,  and  the  means  for  clamping 
and  giving  slow  motion  in  declination  do  not 
require  special  notice.  The  reader  is  referred 
for  a  fuller  description  to  Phil.  Trans.,  1869, 
pp.  127-161.  The  telescope  is  of  the  Cassegrain 
form,  the  mirror  having  a  4-feet  aperture  and 
30i-feet  focal  length. 

The  best  existing  examples  of  type  B  are 
Airy's  equatorial  at  Greenwich,  the  equatorial 
at  Liverpool  (also  designed  by  Airy),  and  the 
photographic  equatorial  recently  erected  at  the  Paris  observatory. 
The  polar  axis  of  the  Greenwich  equatorial  consists  of  six  iron  tubes 
arranged  so  as  to  form  two  triangular  braced  beams  connected  by 
very  strong  elliptical  wheels  of  cast  iron,  which  carry  the  upper 
and  lower  pivots  of  the  polar  axis.  These  tubes  are  shown  in  sec 
tion  at  the  points  T,  fig.  18,  which  represents  a  section  through 
the  declination  axis  in  the  plane  of  the  equator  when  the  tele 
scope  is  directed  to  a  star  at  the  equator  (for  the  general  arrange 
ment  of  the  mounting,  see  fig.  19).  The  driving  circle  is  6  feet  in 
diameter,  and  turns  freely  on  the  lower  pivot  of  the  polar  axis, 
under  the  action  of  the  driving  clock.  The  hour  circle  is  graduated 
on  the  driving  circle,  and  may  be  set  to  show  sidereal  time  during 


FIG.  17.— Section  of  Melbourne  reflector. 

bearings  is  relieved  by  a  weight.  The  friction  of  the  upper  pivot  is  re 
lieved  by  a  sector  pressed  up  against  it  by  the  action  of  two  weights. 
In  this  way,  although  the  moving  part  of  the  telescope  weighs  18,170 
lb,  it  can  be  turned  with  a  pressure  of  12£  B>,  acting  at  a  radius  oi 
20  feet.  The  driving  sector  EF  is  5  feet  in  radius  ;  its 
circular  rim  is  accurately  toothed  to  fit  a  square  threaded 
endless  screw  E,  which  is  turned  by  the  driving  clock. 
A  toothed  wheel  attached  to  H  and  acted  on  by  a  pinion 
connected  with  a  hand-wheel  affords  an  easy  means  oi 
setting  the  instrument  in  hour  angle,  or 
moving  the  telescope  quickly  in  right  ascen 
sion.  The  telescope  is  clamped  by  iron  bands 
to  the  strong  cast-iron  cradle,  which  is  cast 
rwith  and  forms  one  extremity  of  the  declina- 


Fio.  18. — Greenwich  equatorial. 


'the  whole  of  a  night's  work ;  thus  the  observer, 
in  order  to  direct  the  instrument  on  a  parti 
cular  object,  has  only  to  set  an  index  connected 
with  the  polar  axis  to  the  star's  right  ascension 
upon  the  hour  circle,  without  the  trouble  of  computing 
the  hour  angle  at  the  instant  of  observation.     This 
convenient  arrangement  was  first  introduced  by  Airy. 
The  whole  mounting  is  very  massive,  but  very  incon 
venient  to  use  when  a  great  many  different  objects 
have  to  be  examined  on  the  same  night ;  but  on  ac 
count  of  its  freedom  from  tremor  and  the  excellence 
of  its  driving  clock  it  should  be  very  suitable  for  pro 
longed  study  of  a  single  object  or  for  long  photo 
graphic  exposures.1    Quite  recently  Sir  Howard  Grubb  New 
has  signed  a  contract  to  make  a  telescope  of  28-inches  aperture  and  Green- 
28-feet  focal  length,2  which  is  to  be  substituted  for  the  present  tele-  wich 
scope  by  Merz  &  Son  of  12f-inches  aperture  aud  18-feet  focus.     Fig.  telescope 
19  is  engraved  from  a  photograph  of  the  model  of  the  original  polar 
axis.    The  model  was  prepared  to  illustrate  the  manner  in  which  the 
new  telescope  is  to  be  mounted,  and  we  are  indebted  for  the  picture 

1  See  the  detailed  account  in  Greenwich  Observations,  1868. 

2  This  object-glass  will  have  the  shortest  proportional  focal  length  of  any  yet 
constructed  of  aperture  exceeding  16  inches.    The  following  table  gives  the 
focal  length  in  apertures  of  the  largest  existing  refractors  : — 

Vienna      telescope  (Grubb)  27-inches  aperture,  focal  length  15 -5  apertures 
Washington    „         (Clark)  26  „  „  15-0       „ 

Pulkowa         „         (Clark)  30  18-0      „ 
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to  the  kindness  of  Mr  Christie,  astronomer  royal.  The  object-glass 
will  be  actually  outside  the  dome  when  the  telescope  is  pointed  near 
the  zenith  or  near  the  horizon.  The  dew-cap,  not  shown  in  the 
model,  will  be  always  outside  the  dome,  and  it  is  not  impossible 


§1  FIG.  19.— Grubb's  telescope  for  Greenwich.  Im//////'- 

that  this  arrangement  may  be  favourable  to  good  definition,  except 
in  case  of  high  wind.  When  the  telescope  is  not  in  use  the  dew- 
cap  slides  backwards  on  four  rails  parallel  to  the  axis  of  the  tele 
scope,  and  the  whole  is  housed  in  the  position  shown  in  fig.  19. 
The  spectroscope  is  used  at  right  angles  to  the  telescope  tube,  a 
right-angled  prism  of  total  reflexion  being  interposed  in  the  con 
verging  cone  of  rays  near  the  focus.  This  prism  can  be  turned 
180°  and  an  eye-piece  inserted  on  the  opposite  side  from  the  spectro 
scope  for  observations  near  the  zenith  or  horizon,  otherwise  the  eye 
end  would  be  too  near  the  floor  or  northern  pier.1 

Paris  A  figure  of  the  new  photographic  telescope  erected  at  the  Paris 

photo-  observatory  may  be  seen  in  Nature,  13th  May  1886.  The  object- 
graphic  glass  is  by  MM.  Paul  and  Prosper  Henry,  the  mounting  by  M. 
tele-  Gautier.  Here  Airy's  braced  tubes  are  replaced  by  hollow  metal 
scope.  beams  of  triangular  shape  (as  for  the  Liverpool  equatorial).  The 
hour  circle  has  two  toothed  circles  cut  iipon  it,  one  acted  upon  by 
a  screw  attached  to  the  pier  and  driven  by  the  clock,  the  other  by 
a  second  screw  attached  to  the  polar  axis,  which  can  be  turned  very 
slowly  by  a  handle  in  the  observer's  hand.  Thus  a  very  slow 
movement  can  be  given  to  the  telescope  in  right  ascension,  inde 
pendently  of  the  clock.  Slow  motion  in  declination  can  be  com 
municated  by  a  screw  acting  on  a  long  arm,  which  can  be  clamped 
at  pleasure  to  the  polar  axis  by  a  convenient  handle.  An  oblong 
metallic  box,  fitted  with  pivots,  whose  bearings  are  attached  to  the 
triangular  beams,  forms  the  tube  for  two  parallel  telescopes ;  these 
are  separated  throughout  their  length  by  a  metallic  diaphragm. 
The  chromatic  aberration  of  the  object-glass  of  one  of  these  tele 
scopes  is  corrected  for  photographic  rays,  and  the  image  formed 
by  it  is  received  on  a  highly  sensitive  photographic  plate.  The 
other  telescope  is  corrected  for  visual  rays  and  its  image  is  formed 
on  the  plane  of  the  spider  lines  of  a  filar  micrometer.  The  peculiar 
form  of  the  tube  is  eminently  suited  for  rigid  preservation  of  the 
relative  parallelism  of  the  axes  of  the  two  telescopes,  so  that,  if  a 
certain  selected  star  is  retained  in  bisection  by  two  intersecting 
wires  in  the  micrometer,  by  means  of  the  driving  clock,  aided  by 
small  corrections  given  by  the  observer  in  right  ascension  and  de 
clination  (required  on  account  of  irregularity  in  the  clock  move 
ment,  error  in  astronomical  adjustment  of  the  polar  axis,  or  changes 
in  the  star's  apparent  place  produced  by  refraction),  the  image  of 
a  star  will  continue  on  the  same  spot  of  the  photographic  plate 
during  the  whole  time  of  exposure.  Exquisite  photographs  of  star 
clusters,  double  stars,  the  moon,  and  planets  have  been  obtained 
by  MM.  Henry,  and  they  are  the  most  eloquent  testimony  to  the 
optical  perfection  of  the  object-glass  and  the  efficiency  of  the 
mounting.  They  show  also  that  we  are  entering  upon  a  new  era 
in  practical  astronomy,  in  which  photography  is  destined  to  play  a 
leading  part.  The  Henry  photographic  object-glass  is  of  13  '4-inehes 
aperture  and  only  10  apertures  in  focal  length.  The  "guiding 
telescope  "  is  of  9^-inches  aperture  and  nearly  12-feet  focus.  The 
photographic  object-glass,  notwithstanding  its  small  proportional 
focal  length,  covers  a  field  of  2^°  in  diameter  with  perfect  precision. 
Type  C.  Many  more  telescopes  have  been  made  of  type  C  than  of  any 


1  These  inconvenient  conditions  are  imposed  by  the  dimensions  of  the  exist 
ing  dome  and  may  lead  to  accidents  in  practice. 


other,  and  it  is  now  almost  exclusively  employed  for  the  mounting 
of  modern  refractors.  Its  essential  features  are  (1)  a  comparatively 
short  polar  axis  and  (2)  a  cross-head  attached  to  the  extension  of 
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on  its  bearing.  The  counterpoise  W  balances  the  tube  about  the 
polar  axis.  M,  M  are  counterpoise  weights  which  act  on  levers 
7«., TO,  whose  fulcra  are  universal  joints  at  n  attached  to  the  cradle. 
These  weights  serve  to  counterpoise  the  longer  end  of  the  tube  and 
to  check  its  flexure.  QQ  is  the  finder,  a  small  telescope  whose 
axis  is  parallel  to  the  great  telescope;  having  a  low  magnifying 
power  and  a  large  field  of  view,  it  serves  to  direct  the  large 
telescope  to  any  object  seen  in  the  sky,  which  otherwise  would  be 
difficult  to  find  in  the  comparatively  limited  field  of  the  large  tele 
scope.  The  stand  TTT  is  of  oak.  The  instrument  is  described  in 
detail  by  Struve  (Beschreibung  des  auf  der  Sternwarte  zu  Dorpat 
lefindlichen  grossen  Refractors  von  Fraunhofer,  Dorpat,  1825,  fol.). 
The  instrument  was  an  enormous  advance  upon  all  previous  tele 
scopes  for  micrometric  research.  In  the  hands  of  Struve  results 
were  obtained  by  it  which  in  combined  quality  and  quantity  had 
never  before  been  reached  in  micrometric  research.  Its  success  was 
such  that  the  type  of  Fraunhofer's  telescope  became  stereotyped  for 
many  years  not  only  by  his  successors  but  throughout  Germany. 
When  twelve  years  afterwards  Struve  ordered  the  15-inch  refractor 
for  the  new  observatory  at  Pulkowa,  the  only  important  change 
made  by  Fraunhofer's  successors  was,  at  Struve's  suggestion,  the 
substitution  of  a  stone  pier  for  the  wooden  stand  in  the  original 
instrument. 

Both  the  Dorpat  and  the  Pulkowa  refractor  are  defective  in 
rigidity,  especially  in  right  ascension.  The  declination  circle  is 
most  inconvenient  of  access,  and  slow  motion  in  declination  can 
only  be  effected  when  the  instrument  is  clumped  by  a  long  and 
inconvenient  handle,  so  that  practically  clamping  in  declination 
was  not  employed.  The  slow  motion  in  right  ascension  is  defective, 
being  accomplished  in  the  Dorpat  refractor  by  changing  the  rate 
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of  the  clock,  and  in  the  Pulkowa  refractor  by  a  handle  which  when 
used  affects  very  injuriously  the  rate  of  the  clock  for  the  time  being. 
Struve's  skill  as  an  observer  was  such  that  he  used  to  complete  the 
bisection  on  the  fixed  wire  of  the  micrometer  by  a  pressure  of  the 
finger  on  the  side  of  the  tube,— a  method  of  proved  efficiency  in 
such  hands,  but  plainly  indicative  of  the  want  of  rigidity  in  the 
instrument  and  of  the  deficiency  of  the  slow  motions  (see  MICRO 
METER,  vol.  xvi.  p.  245).  The  driving  circle  is  also  much  too 
small,  so  that  a  very  slight  mechanical  freedom  of  the  screw  in  the 
teeth  involves  a  large  angular  freedom  of  the  telescope  in  right 
ascension,  whilst  its  position  at  the  lower  end  of  a  too  weak  polar 
axis  tends  to  create  instability  in  right  ascension  from  torsion  of 
that  axis.  Strange  to  say,  the  wooden  tube  has  till  very  recently 
retained  its  place  in  German  mountings. 

About  1840  a  great  advance  was  made  in  the  right  direction  by 
the  Repsolds  of  Hamburg  in  the  equatorial  mounting  of  the  Oxford 
heliometer.  The  driving  circle  was  greatly  increased  in  diameter, 
and  placed  at  the  upper  end  of  the  polar  axis,  and  both  the  polar 
axis  and  the  declination  axis  were  made  much  stronger  in  propor 
tion  to  the  mass  of  the  instrument  they  were  destined  to 
carry.  (A  figure  of  this  instrument  is  given  in  the 
Oxford  Observations  for  1850.)  About  1850  Thomas 
Cooke  of  York  began  his  career  as  a  maker  of  equa 
torial  telescopes,  and  gave  a  new  character  to  the 
German  mounting.  Fig.  21  represents  a  typical 
equatorial  of  his  design.  A  strong  cast-iron 
pillar  is  substituted  for  Fraunhofer's  stand. 
On  the  semi -cylindrical  top  of  the  pillar 
rests  the  cast-iron  box  AA,  which  contains 
at  its  upper  and  lower  extremities  the 
bearings  of  the  polar  axis.  Its  mode 
of  connexion  with  the  pillar  permits 
the  inclination  of  the  box  to  be 
changed  for  adjustment  of  the 
inclination  of  the  polar  axis. 
The  strong  cross-head  C,  sup 
porting  the  bearings  of  the 
declination  axis,  is  of  cast 
iron,  bolted  to  a  flange  on 
the  upper  pivot  of  the 
polar  axis.  Fraun 
hofer's  cradle  and 
wooden  tube  are 
abolished,  and  in 
their  place  is  a 
cast-iron  cylindri 
cal  tube  D,  flanged 

at  both  ends  and  also  at  the  point  where 
it  is  bolted  to  a  corresponding  flange  on 
the  end  of  the  declination  axis,  all  three 
flanges  being  cast  in  one  piece  with  the 
central  tube ;  the  rest  of  the  tube  consists 
of  two  slightly  tapered  brass  cylinders 
bolted  by  strong  flanges  to  the  central  tube 
D.  The  handle  F  clamps  the  arm  H 
the  cross -head  C  at  — _- -.== 

pleasure,  and  slow  mo-  _-:_^^^= 
tion  in  declination  is  ?Sj 
communicated  by  the  ~:^=== 
handles  at  E  and  G.  *-•? 
Two  circles  at  K  and 
M  are  attached  to  the 
upper  part  of  the  polar 
axis.  To  one  of  these  motion  is  communicated  by  the  tangent 
screw  at  M  (turned  by  the  clock  N)  acting  on  teeth  cut  at  the 
edge  of  the  circle.  The  other  is  a  graduated  hour  circle  read 
by  two  opposite  microscopes,  one  of  which  is  seen  at  P.  The 
endless  cord  hanging  down  and  holding  a  sliding  ring  at  Q  is  em 
ployed  to  give  slow  motion  in  right  ascension,  in  some  instruments 
by  moving  the  frame  of  the  driving  screw  in  the  direction  of  the 
axis  of  the  screw,  in  others  by  moving  differential  wheels  which 
accelerate  or  retard  the  velocity  of  rotation  of  the  driving  screw 
without  affecting  the  rate  of  the  clock.  The  declination  circle 
RR  is  attached  to  the  farther  end  of  the  declination  axis  and  is 
inconvenient  of  access.  Cooke's  stand  is  admirable  for  its  symmetry 
and  simplicity  of  design,  its  just  apportioning  of  strength,  and  a 
general  rigidity  with  suitability  of  means  to  ends. 

It  is  not  a  little  curious  that  the  obvious  improvement  of  trans 
ferring  the  declination  circle  as  well  as  the  declination  clamp  to  the 
telescope  end  of  the  declination  axis  was  so  long  delayed  ;  we  can 
ascribe  the  delay  only  to  a  desire  to  retain  the  declination  circle  as 
part  of  the  counterpoise.  We  believe  that  the  first  important 
equatorials  in  which  the  declination  axis  was  read  from  the  eye 
end  were  the  15-inch  by  Grubb  and  the  6-inch  by  Cooke,  made  for 
the  observatory  of  Lord  Crawford  (then  Lord  Lindsay)  at  Dun  Echt 
(Aberdeenshire)  about  1873.  The  plan  is  now  almost  universally 
adopted.  Telescopes  of  such  dimensions  can  be  conveniently 


FIG.  21. — Cooke's  equatorial. 


directed  to  any  object  by  the  circles  without  the  observer  being 
under  the  necessity  to  climb  a  special  ladder.     But  when  much 
larger  instruments  are  required  the  hour  circle  becomes  inaccessible 
from  the  floor,  and  means  have  to  be  devised  for  read 
ing  both  circles  from  the  eye  end.     This  was  first 
accomplished  by  Grubb  in  the  great  refractor 
of  27-iuches  aperture  which  he  constructed 

for  the  Vienna  observatory,  represented  in       j&^/fif/^  Great 

section  in  fig.  22.     The  observer's  eye  is  Vienna 

applied  to  the  small  telescope  E,  which 

(by  means  of  prisms  numbered  1,  2,   **/xa(  /y  scope. 

3,  4)  views  the  vernier  attached  to 
the    cross -head    simultaneously 
with  the  hour  circle  attached 
to  the  upper  end  of  the  polar 
axis.     Light  to  illuminate 
the  vernier  and  circle  is 
thrown  from  the  lamp 
L  upon  prism  4  by 
the  prisms  6  and 
5.    Prism  1  is  in 
the  axis  of  the 
declination 
circle  and 
always 


FIG.  22. — Grubb's  27-inch  refractor  (Vienna). 

reflects  rays  along  that  axis,  whatever  the  position  of  the  telescope 
may  be,  whilst  the  prisms  2,  3,  4,  5,  and  6  are  attached  to  the  cross- 
head  and  therefore  preserve  their  relative  positions  to  each  other. 
Through  the  eye-piece  of  the  bent ]  telescope  E'  another  hour  circle 
attached  to  the  lower  end  of  the  polar  axis  can  be  seen  ;  thus  an 
assistant  is  able  to  direct  the  telescope  by  a  handle  at  H  to  any 
desired  hour  angle.  A  slight  rotatory  motion  of  the  telescope  E 
on  its  axis  enables  the  vernier  of  the  declination  circle  to  be  read 
through  prism  1.  The  leading  features  of  this  fine  instrument 
represent  those  of  all  Grubb's  large  telescopes.  The  mode  of  re 
lieving  the  friction  of  the  declina- , 
tion  axis  is  similar  to  that  em 
ployed  in  the  Melbourne  tele 
scope  and  in  the  account  of  the 
Vienna  telescope  published 
by  Grubb.  The  end  fric 
tion  of  the  polar  axis 
is  relieved  by  a  ring 
of  conical  rollers  shown 
in  section  beside  the 
principal  figure. 
From  this  point 


FIG.  23. — Dr  Engelmann's  8-inch  refractor. 

we  must  condense  further  description  into  critical  remarks  on  a  few 
typical  modern  instruments. 

(1)  Telescopes  of  Moderate  Size  for  Micrometric  Research  only. — 


1  In  the  bent  telescope  refracting  i>risuis  are  employed  at  the  corners  to 
change  the  direction  of  the  rays. 
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Fig.  23  shows  the  mounting  of  the  8-inch  refractor,  of  9-feet  focal 
length,  at  the  private  observatory  of  Dr  Engelmann,  Leipsic.     The 
object-glass  is  by  Messrs  Clark  of  Cambridge,  Mass.,  the  mounting 
Kepsolds'  by  the  Repsohls  of  Hamburg.     The  declination  circle 
small         reads  from  the  eye  end,  and  four  handles  for  clamp- 
equa-         ing  and  slow  motion  in  right  ascension  and  declina- 
torial.        tion  are  situated  near  the  observer's  hands.      The 
tube  is  of  sheet  steel,  light,  stiff,  and  free  from 
tremor.      The  eye  end  carries  the  micrometer 
with  an  illuminating  apparatus  similar  to  that 
previously  described    under    MICROMETER, 
vol.  xvi.  p.  246  sq.,  figs.  16, 17,  20,  and  21. 
The  lamp  near  the  eye  end  illuminates 
the  field  or  the  wires  at  pleasure,  as  well 
as  the  position  circle  of  the  micro 
meter  and   the  declination   circle 
a  separate   lamp  illuminates  the 
hour  circle.     An  excellent  fea 
ture  (see  fig.  24)  is  the  short 
distance  between  the  eye-piece 
and  the  declination 
axis,    so    that    thr 
observer  has  to  fol 
low    the    eye    end 
in  a  comparatively 
small    circle ;     an 
other  good  point  is 
the  flattening  of  the  cast-iron 
centre-piece  of  the  tube  so  that 
the  flange  of  the  declination  axis 
is  attached  as  near  to  the  axis  of 
the  telescope  tube  as  is  consistent 
with  free  passage  of  the  cone  of 
rays  from  the  object-glass.     For 
purposes  of  micrometric  research 
with    the   ordinary   micrometer 
this  instrument  is  the  most  ele 
gant,  satisfactory,  and  useful  that 
we  know,  as  was  shown  by  the 
exceedingly    accurate    observa 
tions  of  the  minor  planets  Vic 
toria  and  Sappho  for  solar  paral 
lax,     by    Galle's    method     (see 
PARALLAX,  vol.  xviii.  p.  249), 
made  by  Dr  Engelmann  in  1882. 
The  substitution  of  small  incan 
descent   electric   lamps    for  the       FIO.  24.— Dr  Engelmann's  8-inch 
oil  lamps  would  be  an  improvement.  refractor. 

Gmbb's  (2)  Telescopes  of  Moderate  Size  for  General  Purposes. — The  modern 
small  equatorial  should  for  general  purposes  be  capable  of  carrying  spectro- 
equa-  scopes  of  considerable  weight,  so  that  the  strength  of  the  axis  and 
torial.  the  rigidity  of  the  instrument  generally  have  to  be  considerably 
increased.  Grubb  has  realized  our  ideas  of  what  such  an  instru 
ment  should  be  in  an  equatorial  of  6-inches  aperture  which  he  has 
recently  made  for  the  royal  observatory  at  the  Cape  of  Good  Hope. 
The  principal  features  are  its  great  strength  and  rigidity,  with 
special  precautions  to  ensure  preservation  of  the  instrumental 
declination.  The  observations  of  Victoria  and  Sappho  in  1882 
revealed  the  great  deficiency  of  most  modern  equatorials  in  this 
respect.  That  is  to  say,  if  a  star  near  the  meridian  is  first  made 
to  run  along  the  measuring  web  of  the  micrometer,  the  clockwork 
then  set  in  action,  and  the  star  brought  back  to  the  centre  of  the 
field  by  the  slow-motion  handle  in  right  ascension,  it  will  be  found 
that  the  perfection  of  the  bisection  is  no  longer  preserved.  Thus 
at  most  observatories  the  measures  of  difference  of  declination 
when  the  clockwork  was  employed  were  far  inferior  to  those  made 
with  the  telescope  at  rest.  The  reason  seems  to  be  that  in  most 
equatorials  the  lower  pivot  is  cylindrical,  and  enters  an  ordinary 
cylindrical  bearing  which  cannot  be  a  perfect  fit.  Also  the  cross- 
head,  telescope,  counterpoise,  &c.,  generally  together  overbalance 
the  polar  axis  about  the  upper  bearing,  so  that  the  lower  pivot 
presses  upwards  in  its  bearing,  and  its  rotation,  under  the  action 
of  the  clock  or  slow  motion  coupled  with  the  friction  of  the  sur 
faces,  gives  rise  to  a  small  rolling  freedom  which  creates  the  errors 
in  question.  In  this  telescope  the  lower  pivot  is  of  steel,  made 
slightly  conical,  and  carefully  ground  to  fit  a  long  conical  bearing, 
in  which  it  would  work  very  tightly,  or  even  jam,  but  for  spring 
pressure  brought  to  bear  on  its  lower  hardened  flat  end,  which 
relieves  the  greater  part  of  the  thrust ;  and  the  polar  axis  is  accu 
rately  balanced  about  its  upper  bearing  by  a  weight  at  the  lower 
end  of  the  polar  axis,  so  that  the  thrust  is  exactly  in  the  axis  of 
the  cone.  The  upper  pivot  (4  inches  in  diameter)  is  also  of  steel, 
finished  with  the  same  care  as  that  of  a  transit  circle,  so  that  the 
telescope  rotates  with  the  precision  of  a  meridian  instrument. 
Unusual  rigidity  has  also  been  given  to  the  declination  clamping 
arms,  and  the  new  slow  motion  in  declination  is  by  far  the  best 
yet  contrived;  it  is  a  recent  invention  of  Grubb's,  and  is  de 


scribed  below  in  his  own  words.  The  eye  end,  suitable  for  heavy 
spectroscopes,  &c.,  is  fitted  to  the  butt  end  of  the  telescope  by 
bayonet  joints  and  tightening  screws,  so  that  it  can  be  exchanged 
for  a  micrometric  eye  end  with  almost  as  little  trouble  as  the  ex 
changing  of  an  eye-piece.  The  illumination  of  the  circles  and  the 
micrometer  is  by  electric  incandescent  lamps.  The  instrument 
may  be  adjusted  to  any  latitude  and  is  probably  the  most  practical 
and  serviceable  equatorial  made.  The  subjoined  description  of  the 
new  slow  motion  in  declination  is  taken  from  Proc.  B.  Dubl.  Soc., 
1886,  p.  107. 

"The  slow  motion  arrangements  usually  used  in  equatorials  are  of  either  of 
two  forms,  viz.,  (a)  an  endless  screw  working  into  a  sector  or  portion  of  a 
toothed  circle  of  long  radius,  or  (6)  a  screw  applying  or  pushing  directly 
against  an  arm,  that  arm  being  kept  in  contact  with  the  screw  by  a  spiral  or 
some  other  form  of  spring  having  a  considerable  range  of  motion.  The  first  (<>) 
possesses  the  disadvantage  that,  however  carefully  made,  it  is  impossible  it  is 
quite  free  from  '  loss '  or  '  back  lash ' ;  and  consequently  the  position  of  the 
telescope  is  not  perfectly  determinate  in  declination,  which  fault  is  incon 
venient  when  delicate  measures  are  required.  The  second  (6)  has  practically 
no  '  back  lash,'  as  spring 
keeps  the  arm  iu  perfect  con 
tact  with  screw,  but  it  has 
the  disadvantage  that,  what 
ever  range  of  motion  is  re- 
quired,  the  spring  must  be 
capable  of  working  through 
the  same  range;  consequently 
the  spring  will  be  much 
stronger  in  action  at  one  end 
of  the  range  than  the  other, 
unless  it  be  made  very  long 
indeed,  in  which  case  its  ac 
tion  is  uncertain  and  un 
pleasant.  To  remedy  thrsi- 
defects  the  author  [Grubb] 
has  devised  the  folio  wing, 
which  possesses  the  advan 
tages  of  both  :— ABCD  (flg. 
25)  is  a  portion  of  the  anus 
attached  to  telescope,  or 
cradle,  on  which  is  planted  the  block  (?-),  forming  the  bearing  of  the  screw. 
The  nut  (»)  is  in  the  form  of  a  ball  working  in  a  socket  on  the  extremity  of 
the  clamp-arm  EFG.  A  short  still1  spring  (8)  is  attached  to  this  clamp-arm, 
bearing,  not  directly  against  any  part  of  other  ami,  but  against  end  of  a  second 
screw  of  same  pitch  as  the  main  screw,  the  nut  of  which  (oo)  is  toothed  on  . 
and  works  into  a  wheel  of  equal  size  (pj>)  on  main  screw.  The  point  of  this 
second  screw,  therefore,  advances  as  much  in  one  direction  as  the  frame  ABCD 
is  carried  in  other,  according  as  the  milled  head  is  turned  ;  and  consequently 
the  point  of  the  screw  does  not  sensibly  vary  in  its  position  with  respect  to 
the  clamp-arm  EFG.  A  short  stiff  spring  can  therefore  be  used,  and  the  dis 
advantage  above  mentioned  disappears." 

This  form  of  slow  motion  could  be  applied  with  advantage  to  the 
right  ascension  also,  and  probably  to  the  separation  of  the  segments 
of  heliometers. 

(3)  Of  large  equatorials  we  name  first  the  great  refractor  at  Large 
Washington  of  26-inches  aperture  and  32^-feet  focal  length.1     The  equa- 
mouuting  appears  to  be  unworthy  of  the  "well-known  excellence  oftorials. 
the  object-glass.      To  illuminate  the  micrometer  an  assistant  is  Wash- 
required  to  hold  a  lamp  in  his  hand.     No  convenient  means  are  ingtoii 
provided  for  illuminating  the  declination  axis ;  and  in  order  to  telescope, 
point  the  telescope  in  declination  the  following  elaborate  process 
has  to  be  performed  : —  , 

"  The  instrument  is  brought  into  the  meridian  and  set  by  the  observer  within 
a  degree  by  means  of  coarse  divisions  painted  on  the  edge  of  the  declination 
circle.  These  divisions  are  rendered  visible  by  lighting  one  or  two  of  the  gas 
burners  of  the  dome,  and  viewed  by  the  astronomer  with  an  opera-glass.  Then 
an  assistant  mounts  by  a  ladder  to  a  high  platform  and  holds  a  gas  lamp  near 
the  vernier,  and  the  fine  setting  is  accomplished  by  the  observer  seated  in  the 
observing  chair,  the  declination  clamp  and  slow-motion  screw  being  convenient 
to  his  hand  "  (Washington  Observations,  1874,  Appendix  I.,  p.  33). 
The  polar  and  declination  axes  are  of  steel,  only  7  inches  in  diameter 
at  the  thickest  point, 'and  the  driving  arc,  which  is  far  too  small, 
is  placed  at  the  lower  end  of  this  slender  axis.  There  must  thus 
be  considerable  liability  to  tremor  in  right  ascension.  However 
well  the  instrument  may  act  in  specially  practised  hands  with  an 
excellent  Clark's  micrometer  (art.  MICROMETER,  vol.  xvi.  p.  245), 
the  instrument  must  be  considered  wanting  in  the  rigidity  and 
convenience  which  a  modern  equatorial  should  possess.  In  his 
official  report  on  the  instruments  of  European  observatories  New- 
comb  defends  the  want  of  solidity  and  convenience  of  this  instru 
ment  as  compared  with  the  Vienna  telescope,  because  its  smaller 
axes  (notwithstanding  Grubb's  anti-friction  arrangements)  permit 
it  to  turn  more  easily  and  the  mounting  to  be  of  far  simpler  design. 
But  at  the  time  of  Newcomb's  visit  the  Vienna  telescope  had  not 
been  brought  into  work,  and  cannot  have  been  in  proper  working 
order  if  the  motion  in  declination  was  so  stiff  as  he  describes  it,  at 
least  when  the  present  writer  tested  the  instrument  in  Dublin  that 
motion  was  surprisingly  easy. 

The  great  Pulkowa  refractor  (fig.  26)  erected  in  1885  is  of  30-  Pulkowa 
inches  aperture  and  45-feet  focal  length.     The  object-glass  is  by  refractor. 
Clark,  the  mounting  by  the  Repsolds.      The  tube  is  cylindrical, 
of  riveted  steel  plate,  graduated  in  thickness  from  the  centre  to  its 
extremities,  and  bolted  by  very  powerful  flanges  to  a  strong  short 
cast-iron  central  tube,  in  which,  as  in  Dr  Engelmann's  telescope 
(fig.  23),  the  attachment  to  the  flange  of  the  declination  axis  is 
placed  as  close  as  it  can  be  to  the  axis  of  the  tube  without  inter- 


1  Described  and  figured  in  the  Washington  Observations,  1874,  App.  I. 
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fering  with  rays  converging  from  the  object-glass  to  any  point  in 
the  field  of  view.  A  new  feature  in  this  instrument  is  the  platform 
at  the  lower  end  of  the  polar  axis,  where  an  assistant  can  view  the 
hour  circle  by  one  eye-piece  and  the  declination  circle  by  ^~^ 
another  (looking  up  the  perforated  polar  axis),  and 
where  he  can  also  set  the  telescope  to  any  hour  angle 
by  one  wheel,  or  to  any  declination  by  a  second,  with 
the  greatest  ease.  The  observer  at  the  eye  end 
can  also  read  off  the  hour  and  declination  circles 
and  communicate  quick  or  slow  motions  to  the 
telescope  both  in  right  ascension  and  declina 
tion  by  conveniently  placed  handles.  The 
eye  end  presents  an  appearance  too  com 
plicated  to  be  figured  here  ;  it  has  a  mi 
crometer  and  its  illumination  for  the 
position  circle,  a  micrometer  head, 
and  a  bright  or  dark  field,1  clamps 
in  right  ascension  and  declination 
and  quick  and  slow  motion 
the  same,  a  finder,  microscope; 
for  reading  the  hour  and  de 
clination  circles,  an  illumin 
ated  dial  showing  sidereal 


FIG.  26. — Pulkowa  refractor. 

time  and  driven  by  a  galvanic  current  from  the  sidereal  clock,  and 
counter  weights  which  can  be  removed  when  a  spectroscope  or  other 
heavy  appliance  is  added.  All  these,  although  making  up  an  ap 
parently  complicated  apparatus,  are  conveniently  arranged,  and  are 
all  necessary  for  the  quick  and  easy  working  of  so  large  y 
an  iii>trument.  We  have  the  authority  of  Otto  Struve 
for  stating  that  in  practice  they  are  all  that  can  be 
desired.  There  is  in  this  instrument  a  remarkably 
elegant  method  of  relieving  the  friction  of  the 
polar  axis.  Let  AA  (fig.  27)  be  a.  section  of 
the  polar  axis;  it  is  then  easy  to  adjust  the 
weight  P  of  the  circles,  &c.,  attached  to  its 
lower  end  so  that  the  centre  of  gravity 
X  of  the  whole  moving  parts  of  the 
instrument  shall  be  in  the  vertical 
(YV)  of  a  line  passing  through 
the  apex  of  the  hollowed  flange 
pq  at  q,  which  flange  forms 
part  of  the  polar  axis.  If 
now  a  wheel  W  is  forced 
up  against  q  with  a 
pressure  equal  to 
the  weight  of  the 
moving  part  of 
the  instrument, 
the  whole  weight 
of  the  moving 
part  would  rest  upon  W  in  unstable  equilibrium  ;  or  if  a  pressure 
R,  less  than  W,  is  employed,  we  have  the  end  friction  on  the  lower 
bearing  removed  to  an  extent  —  R  sin  <£,  and  the  friction  on  the 
bearings  of  the  upper  pivot  removed  to  the  extent  of  F  cos  <j>, — 
where  0  is  the  latitude  of  the  place.  The  wheel  W  is  therefore 
mounted  on  a  guided  rod,  which  is  forced  upwards  by  suitable 
levers  and  weights,  and  this  relief  of  pressure  is  precisely  propor 
tional  to  the  pressure  on  the  respective  bearings.  The  Repsolds 
find  it  unnecessary  to  relieve  the  friction  of  the  declination  axis. 

Fig.  28  shows  the  equatorial  mounting  which  Grubb  designed 
for  the  great  object-glass  of  36-iuches  aperture  that  Messrs  Clark 
have  completed  for  the  Lick  trustees,  and  which  may  be  suppose' 
to  express  Grubb's  latest  ideas  as  to  the  mounting  for  a  very  large 
telescope.  The  Repsolds  have  a  large  driving  circle  at  the  upper 
end  of  the  polar  axis,  thus  avoiding  torsion  of  the  polar  axis  a' 
the  expense  of  greatly  increased  length  of  the  cross-head.  Grubb 


Fig.  27. 


oy  employing  a  driving  arc  gets  the  telescope  much  closer  to  the 
wlar  axis  with  an  increased  radius  for  driving,  and  he  makes  the 
lolar  axis  a  very  large  hollow  steel  or  cast-iron  cylinder  in  which 
orsiou  is  insensible.  Both  Grubb  and  the 
lepsolds  seem  to  think  that  for  the  tube  of 
lie  telescope  all  necessary  rigidity  can 
>e  attained  with  cylindrical  tubes  of 
riveted  steel,  the  thickness  of  the 
successive  sheets  of  which  dimin- 
sh  from  the  centre-piece  out 
wards  without  making 
;he  extremities  cone- 
shaped. 

In  these  very 
arge      tele- 


1  There  is  also  an  elegant  arrangement  for  printing  on  a  ribbon  of  paper,  by 
pressure  of  the  finger,  the  readings  of  the  number  of  revolutions  and  fraction? 
of  a  revolution  of  the  head  at  eacli  observation,  the  ribbon  being  automaticallj 
moved  forward  for  another  record  after  each  observation. 


scopes 
the 


Fio.  28. — Grubb's  mounting  for  the  Lick  object-glass, 
arrangements  for  giving  access  to  the  eye  end  and  for  following  its 
diurnal  motion  have  hitherto  proved  a  source  of  difficulty.  The 
travelling  stages  of  the  new  Pulkowa  telescope  are  the  most  man 
ageable  and  practical  that  have  yet  been  contrived,  but  even  they 
leave  much  to  be  desired.  For  energetic  work  the  standing  posi 
tion  is  best,  provided  that  the  eye-piece  is  situated  at  the  precise 
height  above  the  stage  which  is  most  convenient  for  the  observer, 
and  that  the  altitude  of  the  observed  object  is  not  greater  than 
60°.  For  altitudes  above  60°  a  small  chair  with  a  back,  the  top 
of  which  is  stuffed  for  the  head  to  rest  upon,  is  the  best  seat, 
provided  that  the  observer's  eye  can  be  kept  at  the  height  of 
the  eye -piece.  Accordingly  Grubb  has  suggested  the  following 
plan  for  the  observatory  at  Mount  Hamilton,  California,  _  which 
is  to  cover  the  Lick  telescope.  The  whole  floor,  70  feet  in  dia 
meter,  is  to  be  raised  or  lowered  by  water-power  under  control  of 
the  observer  by  means  of  electric  keys,  which  act  on  a  secondary 
piece  of  mechanism,  that  in  turn  works  the  valves  and  reversing 
gear  of  the  water-engines.  Other  water-engines,  similarly  con 
nected  with  keys  at  the  observer's  hands,  rotate  the  dome  and  per 
form  the  quick  motions  in  right  ascension  and  declination.2  By 
this  arrangement  a  large  instrument  can  be  worked  with  perfect 
facility  and  comfort.  There  is  only  one  other  plan,  that  of  suspend 
ing  the  observer's  chair  to  the  eye  end,  so  that  his  eye  is  near  the 
centre  of  motion  of  the  chair.  This  is  quite  practicable  for  a  36- 
inch  telescope,  and  one  observer,  with  the  necessary  guiding  keys 
at  hand,  could  easily  work  a  telescope  and  dome  of  the  largest 
dimensions  as  quickly  and  with  more  ease  than  he  could  one  of  10 
or  12  inches  aperture.  Probably  a  nervous  astronomer  would  prefer 
a  solid  floor  to  work  upon,  as  in  Grubb's  proposal ;  in  the  latter 
case  the  quickest  working  can  only  be  accomplished  by  two  persons, 
one  seated  on  the  platform  at  the  foot  of  the  polar  axis  and  doing 
the  rough  setting  in  right  ascension  and  declination,  the  other 
meanwhile  adjusting  the  height  of  the  floor  and  the  azimuth  of 
the  dome  opening. 

In  very  large  equatorials  there  must  be  in  existing  methods  con-  Proposed 
siderable  inconvenience  from  the  extended  width  of  the  apparatus  facilities 
at  the  eye  end.     Were  we  called  upon  to  design  a  great  refractor  for  using 
we  should  abolish  all  such  apparatus  and  provide  the  observer  large 
with  a  fesv  conveniently  placed  small  handles  or  keys  for  electrical  tele- 
connexions,  and  we  should  perform  all  motions  of  the  telescope  scopes, 
whatsoever  by  electromotors.     There  is  no  form  of  energy  so  con 
venient  for  the  astronomer.     It  provides  by  incandescent  lamps 
the  most  suitable  light  for  his  purpose,  perfectly  constant,  giving 
off  little  heat,  and  unaffected  by  wind  ;    and  such  a  light  can 
be  placed  where  required  without    the   aid  of  reflectors  or  any 
complicated  apparatus,  and  its  intensity  can  be  regulated  with 
ease  and  precision  by  changing  the  resistance  of  the  conductors. 
Moreover  the  electromotors  can  be  as  powerful  or  as  delicate  as  we 
please,  and  can  be  placed  in  the  most  convenient  or  suitable  posi 
tions.     The  energy  of  a  5-horse-power  steam-engine  working  for 
ten  hours  can  be  stored  in  accumulators  of  no  inconvenient  dimen 
sions  ready  for  use  as  required  during  a  whole  week  or  even  a  month, 
and  can  be  brought  into  action  in  force  equivalent  to  several  horse 
power  to  raise  or  lower  the  floor  or  turn  the  dome,  or  to  perform 
slow  motions  requiring  no  greater  energy  than  that  exercised  by 
the  finger  and  thumb,  or  to  illuminate  a  lamp  of  ^  or  ^  candle- 
power.     There  would  be  no  limit  to  the  rigidity  which  could  be 
given  to  such  a  telescope,  as  great  ease  of  motion  would  not  have 

2  A  woodcut  showing  these  arrangements  appeared  in  the  Engineer,  9th 
July  1886. 
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to  be  considered,  and  we  should  abolish  all  complicated  anti-friction 
apparatus  for  the  declination  axis,  retaining  it  only  for  the  polar 
axis  to  save  wear  in  the  teeth  of  the  driving  arc.  Finally,  instead 
of  making  the  finder  a  short  telescope  attached  to  the  eye  end  of 
the  instrument,  we  should  give  it  a  focal  length  equal  to  that  of 
the  great  object-glass,  attaching  the  cell  of  its  object-glass  rigidly 
to  the  cell  of  the  large  object-glass  and  its  eye  end  to  the  butt  end 
of  the  main  telescope,  in  order  to  secure  the  utmost  rigidity  in  the 
relations  of  the  axes  of  the  two  tele 
scopes.  Such  a  finder  would  corre 
spond  in  efficiency  to  that  of  the 
Henry  photographic  telescope, 
and  would  be  available  as  a  guid 
ing  telescope  in  photographic 
work,  or  for  keeping  a  star 
exactly  on  the  slit  of  a 
spectroscope. 

Type  D.       The  first  important  in 
struments    of    type    D 
Lassell's  were   Mr   Lassell's  re 
mount-     flectors,  the  largest  of 
ing.          which,  and  the  last, 
is  represented  in  fig. 
29.       The     pola 
axis    is     suffici 
ently  rigid,  but 
the  long  and 
comparative 
ly     slender 


FIG.  29.— Lassell's  reflector. 

forks  which  carry  the  pivots  of  the  central  cradle  are  elements  of 
instability,  especially  when  the  instrument  is  directed  to  an  object 
of  considerable  hour  angle.  There  is  practical  confession  of  this 
instability  in  the  cross-bracing  which  connects  the  two  forks,  and 
which  must  be  removed  if  the  telescope  is  pointed  to  an  object 
between  the  zenith  and  the  elevated  pole. 

The  best  example  of  type  D  is  the  reflecting  telescope  of  36-inches 
aperture  designed  by  Mr.  A.  A.  Common,  with  which  his  exquisite 
photographs  of  nebulas,  &c.,  were  made.  The 
principal  preliminary  conditions  which  he  laid 
down  as  necessary  were  the  following1 : — 
(1)  no  tube  properly  so  called,  to  avoid 
air-currents  in  the  tube ;  (2)  no  mass  of 
metal  either  below  or  at  the  side  of 
the  line  joining  the  large  and  small 

mirrors,  to  avoid  currents  from      ^R- —  /  -y 

possible  difference  of  tempera-  T    ^/\.  /         ^^ 

ture    between  the    mass 
metal  and  the  surrounding 
air ;   (3)    an   equatorial 
mounting   capable   of 
direction  to  any  part 
of  the  visible  hea 
vens   and    of    con 
tinued    observation 
past    the    meridian 
without      reversal ; 
(4)      an      efficient 
means  of  supporting 
the  mirror  without 
flexure;  (5)  driving 
clock ;  circles  to  find 
or  identify  an  object, 
and  motions  taken 
to  eye  end ;    (6)  a 
mounting        which  *"la  30.— Common's  reflecting  telescope. 

will  give  the  greatest  amount  of  steadiness  with  the  least  amount 
of  friction.  Fig.  30  is  a  section  of  the  instrument  in  the  plane 
of  the  meridian.  DDi  is  a  cast-iron  hollow  cylinder,  accu 
rately  bored  out,  attached  to  a  strong  base  block.  D2  is  a  cover 
bolted  on  the  bottom  of  this  cylinder,  in  the  centre  of  which  is  a 
tapering  steel  pin  D3,  which  enters  a  corresponding  hole  in  the 
bottom  of  the  polar  axis  E,  and  serves  as  the  lower  pivot  of 
1  Monthly  Notices  R.A.S.,  vol.  xxxix.  p.  384. 


the  polar  axis.  The  cylindrical  part  of  the  polar  axis  is  accu 
rately  turned  to  a  diameter  one-eighth  of  an  inch  less  than  the  outer 
cylinder,  and  the  otherwise  severe  friction  on  the  pin  D3  is  relieved 
by  filling  in  the  space  between  D  and  E  with  mercury,  so  far  as 
sufficient  nearly  to  float  the  whole  moving  part  of  the  telescope. 
The  upper  elbow-shaped  part  of  the  polar  axis  E«  is  flanged  and 
bolted  to  the  lower  part.  In  the  section  at  right  angles  to  that 
exhibited  in  fig.  30  this  elbow-shaped  part  is  T-shaped,  and  the 
cross  of  the  T  is  bored  to  receive  the  declination  axis ;  and,  as 
the  elbow  puts  the  polar  axis  considerably  out  of  balance,  the 
T-shaped  head  is  carried  forward  of  the  axial  line  about  1£  inches, 
so  that  the  whole  weight  of  the  telescope  above  just  restores  the 
balance.  Two  heavy  weights  X,  X  counterpoise  the  eye  end  F 
with  the  four  braced  tubes  T,  T  which  support  it.  B  is  the 
declination  circle.  It  is  impossible  to  describe  this  fine  instrument 
adequately  within  our  limits  ;  we  mention  as  specially  worthy  of 
study  the  method  of  supporting  the  mirror  and  the  eminently 
ingenious  and  practical  form  of  the  observatory,  and  refer  the 
reader  to  Common's  illustrated  account  of  the  instrument  in  Mem. 
E.A.S.,  vol.  xlvi.  pp.  173-182. 

There  is  also  an  admirable  mounting  of  type  D  designed  by  Lord  Rosse's 
Rosse  for  his  3-foot  reflector  at  Birr  Castle,  described  by  him  in  3-foot 
Phil.  Trans.,  vol.  clxxi.  p.  153.     The  instrument  is  planned  on  mount- 
the  broad  lines  of  Lassell's  telescope  (fig.  29),  but  the  badly  planned  ing. 
and  weak  fork  of  the  latter  is  replaced  by  a  thoroughly  rigid  bent 
fork  made  of  boiler  plate  a  quarter  of  an  inch  thick,  firmly  riveted 
to  angle  iron  of  2\  x  2|  x  ^  inch  scantling  along  each  angle,  the 
whole,  as  we  have  proved  by  trial,  being  exceedingly  rigid.     It 
would  be  an  improvement  to  adopt  Mr  Common's  plan  of  putting 
the  declination  axis  a  little  out  of  the  line  of  prolongation  of  the 
polar  axis,  and  thus  dispense  with  the  counter  -  weight ;  and  we 
should  prefer  hollow  steel  tubes  with  push  and  pull  bracing  rather 
than  the  angle  iron  rods  and  bracing  which  form  the  tube. 

In  the  Proceedings  of  the  Royal  Dublin  Society  (vol.  ii.  p.  362)  Type  E. 
Grubb  describes  a  "  siderostatic  telescope,"  which  forms  a  good 
elementary  example  of  type  E.  In  fig.  31  TT  is -the  tube  of  a  tele-  Grubb's 
scope  of  4-inches  aperture,  which  is  mounted  to  rotate  sidero- 
about  its  axis,  the  latter  forming  the  polar  axis.  MM  static 
is  a  plane  mirror  reflecting  rays  from  a  star  S  to  the  telescope, 
object-glass,  so  that  its  image  can  be  viewed  from  the 
eye-piece  at  E.  The  star  is  retained  in  the  field  by 
the  clock  C.  Stars  of  different  declination  can  be 
viewed  by  rotating  the  mirror  on  its  axis  G,  and 
in  different  hour  angles  by  rotating  the  tube 
upon  its  axis.  The  instrument  in  European 
latitudes  cannot  command  a  view  of  the 
heavens  between  the  elevated  pole  and  the 
zenith  unless  the  distance  OG  is  made 
exceedingly  great ;  even  then  only  a 
v  ^limited  range  beyond  the  zenith  is 
possible.  The  instrument  is  pri 
marily  intended  for  solar  spectro- 
and  thus  these  draw- 
^backs  do  not  apply.  The 
resulting  ad- 
vantage  is 
that  the  ob- 
server  may  be 
in  complete 
darkness  and 
his  observa 
tions  are  not 
interrupted  by 
change  of  posi 
tion. 

In  Comptcs  Loewy's 
Eendus  for  the  equator- 
year  1883,  vol.  ialcoude. 


FIQ.  31. — Grubb's  siderostatic  telescope. 


xcvi.  pp.  735-741,  M.  Loewy  gives  an  account  of  an  instrument 
which  he  calls  an  "equatorial  coude,"  designed  (1)  to  attain  greater 
stability  and  so  to  measure  larger  angles  than  is  generally  possible 
with  the  ordinary  equatorial ;  (2)  to  enable  a  single  astronomer  to 
point  the  telescope  and  make  observations  in  any  part  of  the  sky 
without  changing  his  position  ;  (3)  to  abolish  the  usual  expensive 
dome,  and  to  substitute  a  covered  shed  on  wheels  (which  can  be  run 
back  at  pleasure),  leaving  the  telescope  in  the  open  air,  the  observer 
alone  being  sheltered.  These  conditions  are  fulfilled  in  the  manner 
shown  in  fig.  32.  EP  is-  the  polar  axis,  rotating  on  bearings  at  E  and 
P.  The  object-glass  is  at  0,  the  eye-piece  at  E.  There  is  a  plane 
mirror  at  M,  which  reflects  rays  converging  from  the  object-glass 
to  the  eye-piece  at  E.  A  second  mirror  N,  placed  at  45°  to  the 
optical  axis  of  the  object-glass,  reflects  rays  from  a  star  at  the  pole  ; 
but  by  rotating  the  box  which  contains  this  mirror  on  the  axis  of 
its  supporting  tube  T  a  star  of  any  declination  can  be  observed, 
and  by  combining  this  motion  with  rotation  of  the  polar  axis  the 
astronomer  seated  at  E  is  able  to  view  any  object  whatever  in  the 
visible  heavens,  except  those  situated  between  10h  and  12h  hour 
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angle.     An  hour  circle  attached  to  EP  and  a  declination  circle 
attached  to  the  box  containing  the  mirror  N,  both  of  which  can  be 
read  or  set  from  E,  complete  the  essentials  of  the  instrument.     Its 
mechanical  details  present  no  great  difficulty,  and 
are  most  conveniently  arranged.    But  we  entertain 
N  grave  doubts  as  to  the  practical  value  of  the 
'    v     instrument,  not  on  mechanical,  but  on  optical 
grounds.     There  must  be  a  certain  loss  of 
\    light  from  two  additional  reflexions ;  but 
\  \    that  could  be  tolerated  for  the  sake  of 
\x\     other   advantages,    provided    that 
the  mirrors  could  be  made  suffi 
ciently  perfect  optical  planes. 
A  few  years  ago  it  was  very 
difficult  to  obtain  an  op 
tically  perfect  plane 
6  inches  in  diameter, 
and  having  obtained 
it  there  remained  the 
further    difficulty    of 
mounting  it  so  that 
in    all    positions    it 
should  be  free  from 
flexure.     By  making 
FIG.  32.-Loewy  s  coude  equatorial.  the  mirr0rs  of  silvered 

glass,  one-fourth  of  their  diameter  in  thickness,  MM.  Henry  have 
not  only  succeeded  in  mounting  them  with  all  necessary  rigidity 
free  from  flexure  but  have  given  them  optically  true  plane  sur 
faces,  notwithstanding  their  large  diameters,  viz.,  11  and  15 '7 
inches.  The  present  writer  tested  the  equatorial  coude  on  double 
stars  at  the  Paris  observatory  in  1884,  and  his  last  doubts  as  to 
the  practical  value  of  the  instrument  were  dispelled.  He  has  never 
seen  more  perfect  optical  definition  in  any  of  the  many  telescopes 
he  has  employed,  and  certainly  never  measured  a  celestial  object  in 
such  favourable  conditions  of  physical  comfort.  The  easy  position 
of  the  observer,  the  convenient  position  of  the  handles  for  quick 
and  slow  motion,  and  the  absolute  rigidity  of  the  mounting  leave 
little  to  be  desired.  In  future  instruments  the  object-glass  will  be 
placed  outside  the  mirror  N,  so  that  both  the  silvered  mirrors  will 
be  protected  from  exposure  to  the  outer  air,  and  probably  will 
retain  the  brilliancy  of  their  surfaces  for  a  long  period. 

Adjustment  of  the  Equatorial. 

Adjust-  Let  us  take  the  usual  case,  that  of  an  equatorial  of  type  C.  (1) 
nient  of  By  means  of  an  azimuth  compass,  or,  better,  by  the  shadow  of  a 
e  iua-  plumb  line  at  apparent  noon,  lay  down  a  meridian  line  on  the  upper 
torial.  surface  of  the  stone  pier,  or  other  foundation,  previously  built  for  the 
instrument.  (2)  Employ  this  meridian  line  to  set  up  the  instrument 
and  with  it  the  polar  axis  approximately  in  the  azimuth  of  the 
meridian,  which  can  be  tested  by  stretching  a  wire  through  the 
centres  of  the  bearings  of  the  polar  axis,  and  dropping  a  plumb 
line  from  the  extremities  of  the  wire  upon  the  meridian  line.  If 
this  is  carefully  done  when  the  azimuth  adjustment  is  near  the 
middle  of  its  range  all  desirable  accuracy  in  this  preliminary  de 
sideratum  will  be  secured.  (3)  Place  the  polar  axis  approximately 
at  the  altitude  of  the  pole.  This  is  very  easily  done  for  an  instru 
ment  in  which  the  polar  axis  is  cylindrical  or  is  encased  in  a  box 
with  an  upper  side  parallel  to  that  axis  (as  in  Grubb's  or  Cooke's 
equatorials).  Prepare  a  right-angled  triangle  of  wood  of  which 
the  acute  angles  represent  the  latitude  and  co-latitude  of  the  place. 
Lay  the  hypothenuse  of  this  triangle  upon  the  line  of  the  instru 
ment  parallel  to  the  polar  axis  (or  the  wire  of  operation  2)  with  the 
angle  equal  to  the  co-latitude  next  to  the  elevated  pole,  and  change 
the  inclination  of  the  polar  axis  till  a  mason's  level  placed  on  the 
side  of  the  triangle  opposite  to  the  angle  of  the  latitude  shows  the 
side  in  question  to  be  horizontal.  (4)  Adjust  the  movable  micro 
meter  web  to  coincidence  with  the  axis  of  the  position  circle  by  bi 
secting  the  image  of  a  distant  object  and  reading  the  number  of 
revolutions  or  fractious  of  a  revolution  at  two  different  readings  of 
the  position  circle  180°  apart.  The  mean  of  these  two  readings  is 
the  reading  for  coincidence  with  the  axis  of  the  position  circle. 
Set  the  micrometer  to  this  mean.  (5)  Adjust  the  polar  axis  more 
exactly  to  the  required  altitude  as  follows.  Point  the  telescope  to 
a  well-known  star  not  far  from  the  equator  and  near  the  meridian, 
and  turn  the  position  circle  so  that  the  image  of  the  star  by  the 
diurnal  motion  runs  along  the  web.  Read  the  declination  circle. 
Now  reverse  the  telescope  to  the  other  side  of  the  polar  axis  and 
bisect  the  same  star  again,  and  again  read  the  declination  circle. 
The  mean  of  the  two  readings  is  the  star's  instrumental  apparent 
declination  ;  the  difference  of  the  two  readings  is  twice  the  index 
error.  To  eliminate  this  latter  it  is  only  necessary  to  shift  the 
vernier  of  the  declination  circle  by  the  screws  provided  for  the 
purpose,  without  unclamping  in  declination,  till  the  circle  reads 
the  star's  instrumental  apparent  declination.  This  being  done, 
select  another  star  near  the  meridian  and  compute  its  apparent 
declination  (allowing  for  refraction).  Set  the  telescope  to  this  com 
puted  reading  and  clamp  in  declination  ;  then  cause  an  assistant  to 


change  the  altitude  of  the  polar  axis  (by  the  screw  for  the  purpose) 
till  the  star  is  bisected  by  the  micrometer  wire.  (6)  Select  any 
convenient  known  star  about  six  hours  from  the  meridian  ;  compute 
its  apparent  declination  (allowing  for  refraction) ;  and  set  the  tele 
scope  to  this  reading  in  declination.  Cause  the  assistant  to  turn  the 
slow  motion  in  azimuth  till  the  image  of  the  star  is  bisected  by  the 
micrometer  web.  (7)  Repeat  operation  5  and  make  final  corrections 
if  necessary.  (8)  Repeat  operation  6  with  stars  both  east  and  west 
of  the  meridian,  and  readjust  azimuth  if  necessary.  (9)  Turn  the 
position  circle  of  the  micrometer  90° ;  place  the  declination  axis 
nearly  horizontal ;  clamp  the  telescope  in  right  ascension  ;  and  ob 
serve  •  the  time  of  transit  of  a  known  star  across  the  web  of  the 
micrometer.  Compute  the  true  hour  angle  of  the  star  from  the. 
known  error  of  the  micrometer  and  the  star's  right  ascension,  and 
set  the  vernier  so  that  the  hour  circle  shall  read  the  computer 
hour  angle.  By  these  means,  with  a  previously  prepared  pro 
gramme,  the  writer  has  frequently  completely  adjusted  an  equa 
torial  in  less  than  an  hour,  so  far  as  operations  4  to  9  were  concerned. 

There  still  remain  two  instrumental  errors  of  the  stand.  (1) 
The  line  joining  the  optical  centre  of  the  lens  with  the  axis  of 
rotation  of  the  position  circle  may  not  be  at  right  angles  to  the 
declination  axis.  (2)  The  declination  axis  may  not  be  at  right 
angles  to  the  polar  axis.  In  modern  equatorials  it  is  usual  to 
leave  these  adjustments  to  the  maker,  as  to  leave  them  to  the 
astronomer  would  be  incompatible  with  the  greatest  stability  of  the 
instrument.  In  a  good  instrument  these  errors  will  certainly  be 
extremely  small  and  have  no  influence  on  its  efficiency  for  practical 
purposes.  The  methods  for  determining  their  amount  are  given  in 
most  works  on  practical  astronomy.1 

There  remain  two  important  optical  adjustments  which  must  be 
very  carefully  attended  to,  viz. ,  the  centring  of  the  lenses  of  the 
object-glass  relative  to  each  other  and  the  centring  of  the  axis  of  the 
object-glass  relative  to  that  of  the  eye-piece.  The  former  consists 
in  placing  the  lenses  of  the  object-glass  so  that  the  centres  of  curva 
ture  of  their  surfaces  shall  lie  in  one  straight  line,  which  line  is 
the  axis  of  the  object-glass.  This  operation  is  so  delicate  and 
requires  such  special  experience  and  skill  that  it  should  be  left  to 
the  maker  of  the  object-glass.  An  elegant  method  of  testing  this 
adjustment  was  given  by 
Wollaston  in  Phil.  Trans., 
1822,  p.  32.  If  the  object- 
glass  itself  is  perfectly 
centred,  the  test  of  the 
centring  of  its  axis  with 
that  of  the  eye-piece  is  very 
easy :  are  the  diffraction  rings  ' 
which  surround  the  image  of 
a  bright  star  shown  as  in  fig.  33,  or  is  there  flare,  that  is,  are  the 
rings  extended  on  one  side  as  in  fig.  34  ?  If  the  latter  is  the  case, 
that  side  of  the  object-glass  towards  which  the  flare  is  directed  is 
too  far  from  the  eye-piece,  and  should  be  brought  ^ 

towards  it  by  the  appropriate  screws  or  other 
means  provided  by  the  maker.  In  a  good  object- 
glass  perfectly  centred,  on  a  night  of  steady  de 
finition,  a  bright  star  in  focus  should  appear  as 
in  fig.  33. 

A  useful  apparatus  for  the  adjustment  of  cen 
tring  is  a  small  telescope  (fig.  35)  whose  axis  is  in 
the  centre  of  and  at  right  angles  to  a  flat  piece  of 
brass  in  the  shape  of  an  equilateral  triangle  fitted 
with  screws  at  the  three  angles.     To  use  this  in 
strument,  place  the  points  of  the  screws  on  the 
object-glass  as  in  fig.  36,  so  that  two  angles  of  the 
triangle  are  in  contact  with  the  inner  edge  of  the 
cell  of  the  object-glass,  and  adjust 
the  screw  a  so  that  the  cross-wires 
in  the  common  focus  of  the  object- 
glass  and  eye -piece  of  the  small 
telescope  coincide  with  the  image 
of  the  cross -wires  of  the  micro 
meter  of  the  telescope  which  mark 
the  axis  of  rotation  of  the  position ' 
circle.     'Now,    keeping   the  same 
angles  of  the  brass  triangle  in  con 
tact  with  the  cell,  move  the  small 
centring  telescope  round  the  cir 
cumference  of  the  object-glass  and 

note  where  there  is  the  greatest  de-  

parture  from  coincidence  Correct  Flos.  35)  36._Apparatus  for  adjust- 
this  departure  half  by  the  screw  a  ment  of  centring  in  a  small  telescope, 
of  the  small  centring  telescope  and 

half  by  the  centring  screws  of  the  object-glass.  The  adjustment 
is  perfect  when  the  centring  telescope  can  be  moved  round  the 
whole  periphery  of  the  object-glass  in  the  above  manner  whilst  its 
cross-wires  continue  to  bisect  the  cross-wires  of  the  micrometer  of 


Fig.  33. 


Fig.  34. 


Fig.  35. 


1  Chauvenet,  Practical  and  Spherical  Astronomy,  vol.  ii.  pp.  379-390 ;  Brunuc 
Spherical  Astronomy,  p.  445  ;  and  Looinis,  Practical  Astronomy,  pp.  28-32. 
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the  telescope.  If  after  this  adjustment  has  been  perfected  the  dif 
fraction  rings  are  still  not  circular  round  the  images  of  stars,  the 
fault  is  in  the  centring  of  the  lenses  of  the  object-glass  with  respect 
to  each  other,  and  the  object-glass  should  be  sent  to  the  maker  for 
rectification. 

Driving  Clock. 

'The  means  employed  to  cause  an  equatorial  telescope  to  follow 
the  diurnal  motion  of  a  star  obviously  must  not  resemble  the 
intermittent  motion  of  an  ordinary  clock.  Numerous  devices 
have  been  contrived  for 
producing  uniform  mo 
tion.  But  the  limits  of 
this  article  will  only 
allow  us  to  refer  briefly 
to  a  few  of  those  most 
commonly  in  use.  Fig. 
37  represents  Fraun- 
hofer's  governor.  On 
its  axis  C  is  a  pinion 
driven  by  a  train  of 
wheels.  The  axis  carries 
an  arm  BB,  at  the  ex 
tremities  of  which,  at 
tached  by  springs/,/', 
are  the  weights  D,  D'. 
When  these  weights  ac 
quire  a  certain  velocity 
of  rotation  the  centri 
fugal  force  is  sufficient  Fl°-  37.-Fraunhofer's  governor, 
to  cause  the  weights  to  fly  out  and  rub  against  the  inside  of  the 
cylinder  AA,  and  their  velocity  is  checked.  Instead  of  a  cylinder, 
the  balls  may  rub  against  the  inside  of  a  hollow  cone,  and  by  raising 
or  lowering  the  axis  C  the  contact  of  the  weights  with  the  cone  may 
be  made  to  take  place  when  the  balls  have  slightly  greater  or  less 
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Fio.  38. — Modification  of  Watt's  governor. 


velocity,  and  thus  the  rate  of  the  clock  is  regulated.  A  much 
better  arrangement  is  a  modification  of  Watt's  governor,  employed 
by  Grubb  and  Cooke.  The  governor  balls  g,  g  (fig.  38)  repose  on 
the  points  h,  h  of  the  arm  KK  till  they  reach  their  normal  velocity, 
when  they  fly  outwards  and  bring  the  point  S  (tipped  with  leather) 
into  contact  with  the  friction  plate  p.  These  clocks  are  simple 
in  construction  and  act  very  well.  Newcomb  in  the  Washington 
equatorial  has  employed  a  long  suspended  conical  pendulum  ;  when 
this  pendulum  in  the  least  exceeds  its  normal  velocity  (that  is,  its 


normal  departure  from  the  vertical)  it  establishes  an  electrical  con 
tact  which  brings  friction  to  bear,  and  thus  reduces  the  power 
applied  to  the  pendulum.  There  is  occasional  tendency  to  elliptical 
motion,  and  the  clock  is  otherwise  troublesome.  In  the  Repsolds' 
driving  clock  of  the  30-inch  Pulkowa  refractor  the  conical  pendulum 
is  reversed,  being  a  heavy  weight  at  the  top  of  a  vertical  steel  rod, 
kept  in  conical  relation  by  a  pin  at  its  upper  end,  which  enters  a 
slot  in  a  revolving  arm.  The  rod  is  in  fact  a  spring  of  such  a  form 
as  to  cause  the  revolutions  to  be  nearly  or  perfectly  isochronous 
whatever  the  angle  of  the  cone  of  motion  ;  the  clock  is  therefore, 
within  limits,  independent  of  the  power  applied  to  it  or  the  force 
to  be  overcome. 

Many  forms  of  air-fans  have  been  suggested ;  probably  the  best  is 
the  modification  of  Foucault's  proposed  by  Hilger  (see  Monthly 
Notices  R.A.S.,  vol.  xlvi.  p.  155), 
which  is  shown  in  fig.  39.  E  is 
the  axis  of  rotation  ;  C  and  D  are 
fans  that  are  pulled  towards  the 
spindle  E  by  chronometer  springs 
in  the  boxes  A  and  B.  The  fans 
fly  out  symmetrically  when  the 
velocity  exceeds  25  or  30  revolu 
tions  per  second  ;  the  increased 
resistance  of  the  air  thus  pro 
duced  checks  the  velocity  of  ro 
tation.  By  means  of  the  small 
weights  W,  W  attached  to  arms 
on  the  fans  Hilger  states  that  it 
is  possible  to  adjust  this  governor 
so  that  it  shall  even  lose  by  an 
increase  of  the  driving  weight. 

For  the  most  refined  work  none 
of  these  governors  can  be  said  to 
be  perfect ;  none  would  be  even 
tolerable  as  a  clock  for  astrono 
mical  time-keeping  purposes.  It 
is  possible  that  the  elaborate 
Greenwich  driving  clock  may  give 
better  results,  but  its  construc 
tion  is  too  complicated  to  be  fre 
quently  repeated  (see,  for  a  de 
scription  of  it,  the  Greenwich 
Observations  for  1868).  The  only 
way  in  which  nearly  perfect  uni 
form  motion  can  be  realized  is  to 
control  it  in  some  way  from  a 
swinging  pendulum.  This  is  done 
in  Bond's  spring  governor x  and  by  Grubb,  the  latter  employing  the 
arm  of  a  remontoir  train  connected  with  a  dead-beat  escapement  to 
bring  friction  to  bear  on  a  revolving  plate  connected  witli  the  axis 
of  his  governor  (see  fig.  38).  The  best  existing  driving  clock  is 
probably  that  at  Lord  Crawford's  observatory  at  Dun  Echt.2  An 
account  of  its  performance  is  given  by  Dr  Copeland  in  Vitrtel- 
jahrsschr.  astron.  Gescllsch.,  16  Jahrg.,  p.  305.  In  this  clock  gain 
of  a  hundredth  of  a  second,  or  even  less,  introduces  increased  fric 
tion  on  the  revolving  disk  during  the  next  second,  or  until  the 
gain  has  been  corrected.  A  still  more  perfect  clock  could  probably 
be  made  on  a  similar  plan  by  abolishing  the  clock  weight  and 
making  the  origin  of  power  an  electromotor,  the  current  being  cut 
off  in  a  way  similar  to  that  in  the  Dun  Echt  clock  if  the  clock  of 
continuous  motion  gets  in  advance  of  the  ordinary  clock. 

For  information  on  clockwork  of  equatorials  and  telescope  mount 
ings  generally,  see  Konkoly's  Practische  Anleitung  zur  Anstclliuuj 
astron.  Beobachtungen.  (D.  GI.) 


FIG.  39. — Hilger's  modification  of 
Foucault's  air-fan. 


TELESPHORUS,  bishop  of  Rome  from  about  128  till 
about  137,  succeeded  Sixtus  I.  and  was  followed  by 
Hyginus.  Eusebius  in  his  History  gives  the  date  of  the 
martyrdom  of  Telesphorus  as  the  first  year  of  Antoninus 
Pius  (138)  and  in  his  Chronicle  as  the  eighteenth  year  of 
Hadrian  (135). 

TELFORD,  THOMAS  (1757-1834),  civil  engineer,  was 
the  son  of  a  shepherd  in  Eskdale,  Dumfriesshire,  and  was 
born  in  the  valley  of  the  Megget,  9th  August  1757.  From 
early  childhood  he  was  employed  as  a  herd,  occasionally 
attending  the  parish  school  of  Westerkirk,  where  his 
quickness  and  diligence  helped  to  make  up  for  his  lack 
of  opportunity.  On  being  apprenticed,  at  the  age  of 
fifteen,  to  a  stone  mason  at  Langholm,  he  found  leisure 
not  only  to  gain  an  acquaintance  with  Latin,  French,  and 
German,  but  to  gratify  his  literary  tastes  by  a  wide  variety 
of  reading.  In  his  early  manhood  he  was  much  given  to 


the  writing  of  verse:  a  poem  of  some  length  on  Eskdale 
appeared  in  1784  in  the  Poetical  Museum,  published  at 
Ha  wick;  under  the  signature  of  "Eskdale  Tarn"  he  con 
tributed  verses  to  Ruddiman's  Weekly  Magazine ;  and  he 
addressed  an  epistle  in  rhyme  to  Burns,  which  was 
published  in  Currie's  Life  of  the  poet.  But  these  poetical 
effusions  were  of  comparatively  little  value.  In  1780 
Telford  went  to  Edinburgh,  where  he  was  employed  in 
the  erection  of  houses  in  the  "new"  town,  and  occupied 
much  of  his  spare  time  in  learning  architectural  drawing. 
Two  years  later  he  proceeded  to  London,  finding  employ 
ment  in  the  erection  of  Somerset  House.  Having  in  1784 
superintended  the  erection  of  a  house  for  the  commissioner 
at  Portsmouth  dockyard,  he  next  repaired  the  castle  of 

1  Konkoly,  Practische  Anleitung  zur  Anstellung  astron.  Beobacht 
ungen,  Brunswick,  1883. 

2  Monthly  Notices  R.A.S.,  November  1873. 
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Sir  W.  Pulteney,  member  for  Shrewsbury,  who  conceived 
such  a  high  opinion  of  his  talents  that  he  got  him  made 
surveyor  of  public  works  for  the  county  of  Salop.  His 
earliest  bridge  was  that  across  the  Severn  at  Montford, 
finished  in  1792.  In  the  following  year  he  was  appointed 
engineer  of  the  Ellesmere  Canal,  which  led  to  his  being 
employed  for  the  chief  canals  subsequently  constructed  in 
Great  Britain,  including  the  Caledonian  (1804),  the  Glou 
cester  and  Berkeley  (1818),  the  Grand  Trunk  (1822),  the 
Macclesfield  (1824),  and  the  Birmingham  and  Liverpool 
Junction  (1825).  He  was  consulted  in  1806  by  the  king 
of  Sweden  regarding  the  construction  of  the  Gotha  Canal 
between  Lake  "Wener  and  the  Baltic,  and,  his  plans  having 
been  adopted,  he  visited  the  country  in  1810  to  superintend 
some  of  the  more  important  excavations.  In  1803  he 
had  been  appointed  engineer  for  the  construction  of  920 
miles  of  roads  in  the  Highlands  of  Scotland,  a  great  part 
through  very  difficult  country.  Of  the  numerous  bridges 
built  in  this  line  of  roads  mention  may  be  specially  made 
of  that  across  the  Tay  at  Dunkeld.  Subsequently  he 
perfected  the  road  communication  between  London  and 
Scotland  and  the  northern  towns  of  England.  An  under 
taking  of  equal  magnitude  and  importance  with  that  in 
the  Highlands  of  Scotland  was  a  system  of  roads  through 
the  more  inaccessible  parts  of  Wales,  which  involved  the 
erection  of  the  magnificent  suspension  bridge  across  the 
Menai  Straits,  begun  in  1820,  and  the  Conway  bridge,  be 
gun  in  1822.  For  the  Austrian  Government  Telford  built 
the  Polish  road  from  Warsaw  to  Brest.  While  the  fame  of 
Telford  rests  chiefly  on  his  road  and  canal  engineering, 
and  the  erection  of  the  numerous  bridges  and  aqueducts 
which  this  involved,  he  also  did  good  work  in  harbour 
construction.  In  1790  he  was  employed  by  the  British 
Fishery  Society  to  inspect  the  harbours  on  the  north-east 
coast  of  Scotland ;  and,  besides  constructing  the  important 
fishing  harbour  at  Pulteneytown,  Wick,  he  greatly  improved 
those  at  the  other  principal  fishing  stations.  His  import 
ant  works  of  this  kind  were,  however,  his  improvement  of 
the  harbours  at  Aberdeen  and  Dundee,  and  the  construc 
tion  of  the  St  Katherine's  docks  at  London.  In  1828-30 
he  drained  the  north  level  of  the  eastern  Fen  district,  an 
area  of  48,000  acres.  The  erection  of  the  Dean  Bridge, 
Edinburgh,  and  of  the  Broomielaw  Bridge,  Glasgow,  and 
the  improvement  (1833-34)  of  Dover  harbour  were  the 
principal  achievements  of  his  later  years.  He  died  on  2d 
September  1834,  and  was  buried  in  Westminster  Abbey. 

Telford  was  never  married.  For  twenty-one  years  he  lived  at 
the  Salopian  coffee  house,  afterwards  the  Ship  Hotel,  Charing 
Cross.  He  was  a  fellow  of  the  Royal  Societies  of  London  and  of 
Edinburgh,  and  was  annually  elected  president  of  the  Institution 
of  Civil  Engineers  from  its  commencement.  He  received  the 
Swedish  order  of  knighthood  "  of  Gustavus  Yasa." 

See  Telford's  Memoirs,  written  by  himself  and  edited  by  John  Rickman 
(1838)  ;  also  Siuiles's  Lives  of  the  Engineers. 

TELL.  The  story  of  William  TelFs  skill  in  shooting 
at  and  striking  the  apple  which  had  been  placed  on  the 
head  of  his  little  son  by  order  of  Gessler,  the  tyrannical 
Austrian  bailiff  of  Uri,  is  so  closely  bound  up  with  the 
legendary  history  of  the  origin  of  the  Swiss  Confederation 
that  they  must  be  considered  together.  Both  appear  first 
in  the  15th  century,  probably  as  results  of  the  war  for 
the  Toggenburg  inheritance  (1436-50);  for  the  intense 
hatred  of  Austria,  greatly  increased  by  her  support  of  the 
claims  of  Zurich,  favoured  the  circulation  of  stories  which 
assumed  that  Swiss  freedom  was  of  immemorial  antiquity, 
while,  as  the  war  was  largely  a  struggle  between  the  civic 
and  rural  elements  in  the  Confederation,  the  notion  that 
the  (rural)  Schwyzers  were  of  Scandinavian  descent  at  once 
separated  them  from  and  raised  them  above  the  German 
inhabitants  of  the  towns. 

The  Tell  story  is  first  found  in  a  ballad  the  first  nine 
stanzas  of  which  (containing  the  story)  were  certainly 


written  before  1474.  There  is  no  mention  made  of  the 
names  of  the  bailiff  or  of  his  master,  or  of  the  hat  placed 
on  a  pole.  Tell  is  called  "the  first  Confederate,"  and  his 
feat  is  treated  as  the  real  and  only  reason  why  the  Con 
federation  was  formed  and  the  tyrants  driven  out  of  the 
land.  It  is  probably  to  this  ballad  that  Melchior  Russ  of 
Lucerne  (who  began  his  Chronicle  in  1482)  refers  when, 
in  his  account  (from  Justinger)  of  the  evil  deeds  of  the 
bailiffs  in  the  Forest  districts,  he  excuses  himself  from  giv 
ing  the  story.  He  goes  on  to  narrate  how  Tell,  irritated 
by  his  treatment,  stirred  up  his  friends  against  the  governor, 
who  seized  and  bound  him  and  was  conveying  him  by  boat 
to  his  castle  on  the  Lake  of  Lucerne,  when  a  storm  arose, 
and  Tell,  by  reason  of  his  great  bodily  strength,  was,  after 
being  unbound,  given  charge  of  the  rudder  on  his  promise 
to  bring  the  boat  safely  to  land.  He  steers  it  towards  a 
shelf  of  rock,  called  in  Russ's  time  TelPs  Platte,  springs  on 
shore,  shoots  the  bailiff  dead  with  his  crossbow,  and  goes 
back  to  Uri,  where  he  stirs  up  the  great  strife  which 
ended  in  the  battle  of  Morgarten.  In  these  two  accounts, 
which  form  the  basis  of  the  Uri  version  of  the  origin  of 
the  Confederation,  it  is  Tell  and  Tell  only  who  is  the  actor 
and  the  leader.  We  first  hear  of  the  cruelties  of  Austrian 
bailiffs  in  the  Forest  districts  in  the  Bernese  Chronicle  of 
Conrad  Justinger  (1420).  No  names  or  details  are  given, 
and  the  dates  are  different  in  the  two  recensions  of  the 
Chronicle  as  "olden  days  before  Bern  was  founded"  (i.e., 
before  1191)  and  1260.  Several  details,  but  only  one 
name,  are  added  in  the  De  Nobilitate  et  Rustwitate  Dialogue 
(cap.  33)  of  Felix  Hemmerlin,  a  canon  of  Zurich,  who 
wrote  it  after  1451  and  before  1454 ;  in  this  last  year  he 
was  imprisoned  by  the  Schwyzers,  whom  he  had  repeatedly 
insulted  and  attacked  in  his  books.  According  to  him, 
the  men  of  Schwyz  and  of  Unterwalden  were  the  first  to 
rise,  those  of  Uri  following  suit  much  later.  But  neither 
Justinger  nor  Hemmerlin  makes  any  allusion  to  Tell  or  his 
feat. 

The  Tell  story  and  the  "  atrocities  "  story  are  first  found 
combined  in  a  MS.  known  as  the  White  Book  of  Sarnen. 
They  are  contained  in  a  short  chronicle  written  between 
1467  and  1476,  probably  about  1470,  and  based  on  oral 
tradition.  Many  details  are  given  of  the  oppressions  of 
the  bailiffs :  we  hear  of  Gessler,  of  the  meeting  of  Stou- 
pacher  of  Schwyz,  Fiirst  of  Uri,  and  a  man  of  Nidwald  at 
the  Riitli, — in  fact,  the  usual  version  of  the  legend.  To 
give  an  instance  of  tyranny  in  Uri,  the  author  tells  us  the 
story  of  the  refusal  of  "  der  Thall "  to  do  reverence  to  the 
hat  placed  on  a  pole,  of  his  feat  of  skill,  and  of  his  shoot 
ing  the  bailiff,  Gessler,  from  behind  a  bush  in  the  "hollow 
way  "  near  Kiissnacht.  Tell  is  represented  as  being  one  of 
those  who  swore  at  the  Riitli  to  drive  out  the  oppressors ; 
but  the  narrative  of  his  doings  is  merely  one  incident  in 
the  general  movement  which  began  quite  independently 
of  him.  The  chronology  is  very  confused,  but  the  events 
are  placed  after  Rudolph's  election  to  the  empire  in  1273. 
This  is  the  only  account  in  which  Tell  is  called  "  der 
Thall,"  which  name  he  himself  explains  by  saying,  "  If  I 
were  sharp  (vntzig}  I  should  be  called  something  else  and 
not  der  Tall,"  i.e.,  the  simpleton  or  slow-witted  man. 
The  only  other  known  instances  of  the  Uri  version  of 
the  legend  relating  to  the  origin  of  the  Confederation 
are  the  Latin  hexameters  of  Glareanus  (1515),  in  which 
Tell  is  compared  to  Brutus  as  "assertor  patriae,  vindex 
ultorque  tyrannum,"  and  the  Urnerspiel  (composed  in 
1511-12),  a  play  acted  in  Uri,  in  which  Russ's  version  is 
followed,  though  the  bailiff,  who  is  unnamed,  but  announces 
that  he  has  been  sent  by  Albert  of  Austria,  is  slain  in  the 
"  hollow  way."  Tell  is  the  chief  of  the  Riitli  leaguers,  and 
it  is  his  deed  which  is  the  immediate  occasion  of  the  rising 
against  the  oppressors,  which  is  dated  in  1296.  Mutius 
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(1540)  is  the  latest  writer  who,  in  his  description  of  the 
origin  of  the  Confederation,  does  not  mention  Tell  and  his 
act.  The  two  stories  are  now  firmly  bound  together ;  the 
version  contained  in  the  White  Book  is  the  accepted  one, 
though  small  additions  in  names  and  dates  are  often  made. 

The  task  of  filling  up  gaps,  smoothing  away  incon 
sistencies,  rounding  off  the  tale,  was  accomplished  by  Giles 
TSCHUDI  (q.v.),  whose  recension  was  adopted,  with  a  few 
alterations,  by  Von  Miiller  in  his  History  of  the  Confedera 
tion  (1780).  In  the  final  recension  of  Tschudi's  Chronicle 
(1734-36),  which,  however,  differs  in  many  particulars 
from  the  original  draft  still  preserved  at  Zurich,  we  are 
told  how  Albert  of  Austria,  with  the  view  of  depriving  the 
Forest  lands  of  their  ancient  freedom,  sent  bailiffs  (among 
them  Gessler)  to  Uri  and  Schwyz,  who  committed  many 
tyrannical  acts,  so  that  finally  on  8th  November  1307,  at 
the  Rutli,  Werner  von  Stauffacher  of  Schwyz,  Walter 
Fiirst  of  Uri,  Arnold  von  Melchthal  in  Unterwalden,  each 
with  ten  companions,  among  whom  was  William  Tell,  re 
solved  on  a  rising  to  expel  the  oppressors,  which  was  fixed 
for  New  Year's  day  1308.  A  few  days  later  (November 
18)  the  Tell  incident  takes  place  (described  according  to 
the  White  Book  version),  and  on  the  appointed  date  the 
general  rising.  Tschudi  thus  finally  settled  the  date, 
which  had  before  varied  from  1260  to  1334.  He  utterly 
distorts  the  real  historical  relations  of  the  Three  Lands, 
though  he  brings  in  many  real  historical  names,  their  owners 
being  made  to  perform  historically  impossible  acts,  and  in 
troduces  many  small  additions  and  corrections  into  the  story 
as  he  had  received  it  In  particular,  while  in  his  first  draft 
he  speaks  of  the  bailiff  as  Gryssler — the  usual  name  up 
to  his  time,  except  in  the  White  Book  and  in  StumpfPs 
Chronicle  of  1548 — in  his  final  recension  he  calls  him 
Gessler,  knowing  that  this  was  a  real  name.  Later  writers 
added  a  few  more  particulars, — that  Tell  lived  at  Biirglen 
and  fought  at  Morgarten  (1598),  that  he  was  the  son-in- 
law  of  Fiirst  and  had  two  sons  (early  18th  century),  <fec. 
Johannes  von  Miiller  gave  a  vivid  description  of  the  oath 
at  the  Riitli  by  the  three  (Tell  not  being  counted  in),  and 
threw  Tschudi's  version  into  a  literary  form,  adding  one 
or  two  names  and  adopting  that  of  Hermann  for  Gessler, 
calling  him  of  "  Bruneck."  Schiller's  play  gave  the  tale  a 
world-wide  renown. 

The  story  was,  on  the  ground  of  want  of  evidence, 
regarded  as  suspicious  by  Guilliman  in  a  private  letter  of 
1607,  and  doubts  were  expressed  by  the  brothers  Iselin 
(1727  and  1754)  and  by  Voltaire  (1754) ;  but  it  was  not 
till  1760  that  the  legend  was  definitely  attacked,  on  the 
ground  of  its  similarity  to  the  story  of  Tokko  (see  below), 
in  an  anonymous  pamphlet  by  Freudenberger,  a  Bernese 
pastor.  This  caused  great  stir ;  it  was  publicly  burnt  by 
order  of  the  Government  of  Uri,  and  many  more  or  less 
forged  proofs  and  documents  were  produced  in  favour  of 
Tell.  The  researches  of  J.  E.  Kopp  *  first  cleared  up  the 
real  early  history  of  the  league,  and  overthrew  the  legends 
of  the  White  Book  and  Tschudi.  Since  then  many  writers 
have  worked  in  the  same  direction.  Vischer  (1867)  has 
carefully  traced  out  the  successive  steps  in  the  growth  of 
the  legend,  and  Rochholz  (1877)  has  worked  out  the  real 
history  of  Gessler  as  shown  in  authentic  documents.  The 
general  result  has  been  to  show  that  a  mythological  marks 
man  and  an  impossible  bailiff  bearing  the  name  of  a  real 
family  have  been  joined  with  confused  and  distorted  re 
miniscences  of  the  events  of  1245-47,  in  which  the  names 
of  many  real  persons  have  been  inserted  and  many  un- 
authenticated  acts  attributed  to  them. 

The  story  of  the  skilful  marksman  who  succeeds  in  striking  some 
small  object  placed  on  the  head  of  a  man  or  child  is  very  widely 

1  Documents  for  the  History  of  the  Federal  Alliances,  1835  and 
1851,  and  his  History,  part  ii.,  1847. 


spread  :  we  find  it  in  Denmark  (Tokko),  Norway  (two  versions), 
Iceland,  Holstein,  on  the  Rhine,  and  in  England  (William  of 
Cloudesley).  How  it  came  to  be  localized  in  Uri  we  do  not  know  ; 
possibly,  through  the  story  of  the  Scandinavian  colonization  of 
Schwyz,  the  tale  was  fitted  to  some  real  local  hero. 

The  alleged  proofs  of  the  existence  of  a  real  William  Tell  in  Uri 
in  the  14th  century  break  down  hopelessly.  (1)  The  entries  in 
the  parish  registers  are  forged.  (2)  As  to  the  Tell  chapels— (»} 
that  in  the  "hollow  way"  near  Kiissnacht  was  not  known  to 
Melchior  Russ  and  is  first  mentioned  by  Tschudi  (1570).  (I)  That 
on  Tell's  Platte  is  also  first  mentioned  in  Tschudi.  The  document 
which  alleges  that  the  chapel  was  built  by  order  of  a  "lands- 
gemeinde"  held  in  1388,  at  which  114  men  were  present  who  had 
been  personally  acquainted  with  Tell,  was  never  heard  of  till  1759. 
The  procession  in  boats  to  the  place  where  the  chapel  stands  may 
be  very  old,  but  is  not  connected  with  Tell  till  about  1582.  (c) 
The  chapel  at  Biirglen  is  known  to  have  been  founded  in  1582. 
Other  documents  and  statements  in  support  of  the  Tell  story  have 
even  less  claim  to  credit.  It  has  been  pointed  out  above  that  with 
two  exceptions  the  bailiff  is  always  called  Grysslt-r  or  Grissler,  and 
it  was  Tschudi  who  popularized  the  name  of  Gessler,  though 
Grissler  occurs  as  late  at  1765.  Now  Gessler  is  the  name  of  a  real 
family,  the  history  of  which  from  1250  to  1513  has  been  worked 
out  by  Rochholz,  who  shows  in  detail  that  no  member  ever  played 
the  part  attributed  to  the  bailiff  in  the  legend,  or  could  have  done 
so,  and  that  the  Gesslers  could  not  have  owned  or  dwelt  at  the 
castle  of  Kiissnacht ;  nor  could  they  have  been  called  Yon  Bruneck. 

In  the  Urnerspiel  the  name  of  the  bailiffs  servant  who  guarded 
the  hat  on  the  pole  is  given  as  Heiutz  Vb'gely,  and  we  know  that 
Friedrich  Vb'geli  was  the  name  of  one  of  the  chief  military  officers 
of  Peter  von  Hagenbach,  who  from  1469  to  1474  administered  for 
Charles  the  Bold,  duke  of  Burgundy,  the  lands  (Alsace,  &c.)  pledged 
to  him  by  Sigismund  of  Hapsburg.  Now  Hagenbach  is  known  to 
have  committed  many  cruelties  like  those  attributed  to  the  bailiffs 
in  the  legend,  and  it  has  been  plausibly  conjectured  that  his  case 
has  really  given  rise  to  these  stories,  especially  when  we  find  that 
the  Confederates  had  a  hand  in  his  capture  and"  execution,  that 
in  a  document  of  1358  Hagenbachs  and  Gesslers  appear  side  by 
side  as  witnesses,  and  that  the  Hageubachs  had  frequent  trans 
actions  with  the  Hapsburgs  and  their  vassals. 

Among  the  vast  number  of  books  and  pamphlets  on  Hie  Tell  story,  the  two 
most  to  be  recommended  are  W.  Vischer,  Die  Sage  ron  tier  liefreivng  tier  H"«/«'- 
stiitte,  Leipsic,  1807,  and  E.  L.  Rochholz,  Tell  und  Gessler,  with  a  volume  of 
documents  1250-1513,  Heilbronn,  1877.  Convenient  summaries  of  the  con 
troversy  will  be  found  in  any  modern  book  on  Swiss  history,  and  more  particu 
larly  in  G.  von  Wyss,  Ueber  d.  Gesch.  d.  drel  Lander — Uri,  StUu-yz,  11.  Unterwa.lt.len 
— in  den  Jahren  1212-1315,  Zurich,  1S58  ;  Alf  Huber,  Die  H'aldstatte  bis  zur 
festen  Begriindung  ihrer  Eidgenossenschafl,  rnit  einem  Aiihange  iiler  die  gesvli  i< •// 1- 
liche  Stellung  des  Wilh.  Tell,  Innsbruck,  1801 ;  Albert  Rilliet,  Les  Origines  de  la 
Confederation  Suisse,  Histoire  et  Lcgende,  Geneva,  1809.  (W.  A.  B.  C.) 

TELLER,  WILHELM  ABRAHAM  (1734-1804),  was  the 
son  of  the  Leipsic  clergyman,  Romantis  Teller,  who  edited 
the  earlier  volumes  of  the  Englisches  Bilelwerk  (in  19  vols., 
1749-70),  an  adaptation  for  German  readers  of  the  exe- 
getical  works  of  Willet,  Ainsworth,  Patrick,  Poole,  Henry, 
and  others.  Teller  was  born  at  Leipsic  on  9th  January 
1734,  and  studied  philosophy  and  theology  in  the  uni 
versity  there.  Amongst  the  men  whose  influence  mainly 
determined  his  theological  position  and  line  of  work  was 
J.  A.  Ernesti.  His  writings  present  rationalism  in  its 
course  of  development  from  Biblical  supernaturalism  to 
the  borders  of  deistical  naturalism.  His  first  learned  pro 
duction  was  a  Latin  translation  of  Kennicott's  Dissertation 
on  the  State  of  the  Printed  Hebrew  Text  of  the  Old  Testament 
(1756),  which  was  followed  the  next  year  by  an  essay 
in  which  he  expounded  his  own  critical  principles.  In 
1761  he  was  appointed  pastor  and  professor  of  theology 
in  the  university  of  Helmstadt.  Here  he  pursued  his  ex- 
egetical,  theological,  and  historical  researches,  the  results 
of  which  appeared  in  his  Lehrbuch  des  christlichen  Glaubens 
(1764).  This  work  threw  the  entire  theological  world 
into  commotion,  as  much  by  the  novelty  of  its  method  as 
by  the  heterodoxy  of  its  matter,  and  more  by  its  omissions 
than  by  its  positive  teaching,  though  everywhere  the 
author  seeks  to  put  theological  doctrines  in  a  decidedly 
modern  form.  In  consequence  of  the  storm  of  indignation 
the  book  provoked,  Teller  eagerly  accepted  an  invitation 
from  the  Prussian  cultus  minister  to  the  post  of  prebendary 
of  Koln  on  the  Spree,  with  a  seat  in  the  Berlin  consistory 
(1767).  Here  he  found  himself  in  the  company  of  the 
rationalistic  theologians  of  Prussia — Sack,  Spalding,  and 
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others — and  became  one  of  the  leaders  of  the  rationalistic 
party,  and  one  of  the  chief  contributors  to  Nicolai's  Allge- 
meine  Deutsche  Bibliothek.  Teller  was  not  long  in  making 
use  of  his  freer  position  in  Berlin.  In  1772  appeared  the 
most  popular  of  his  books,  Wdrterbuch  zum  Neuen  Testa 
ment  (6th  ed.,  1805).  The  object  of  this  work  is  to  recast 
the  language  and  ideas  of  the  New  Testament  and  give 
them  the  form  of  18th-century  illuminism.  Thus  Heb. 
xiii.  8  signifies  the  permanence  of  Christ's  teaching,  and,  as 
the  New  Testament  has  no  word  for  Christianity,  "Christ " 
may  mean  sometimes  His  person  and  at  others  His  doctrine 
or  the  Christian  religion  ;  Col.  i.  1 5  signifies  the  priority  of 
Christ  to  all  other  Christians.  By  this  lexicon  Teller  had 
put  himself  amongst  the  most  advanced  rationalists,  and 
his  opponents  charged  him  with  the  design  of  overthrowing 
positive  Christianity  altogether.  The  edict  of  Wollner 
(1788),  and  Teller's  manly  action  as  consistorialrath  in  de 
fiance  of  it,  led  the  Prussian  Government  to  pass  upon  him 
the  sentence  of  suspension  for  three  months,  with  forfeiture 
of  his  stipend.  He  was  not,  however,  to  be  moved  by 
such  means,  and  (1792)  issued  his  work  Die  Religion  der 
Vollkommeneren,  an  exposition  of  his  theological  position, 
in  which  he  advocated  at  length  the  idea,  subsequently 
often  urged,  of  "  the  perfectibility  of  Christianity," — that 
is,  of  the  ultimate  transformation  of  Christianity  into  a 
scheme  of  simple  morality,  with  a  complete  rejection  of 
all  specifically  Christian  ideas  and  methods.  This  book 
represents  the  culminating  point  of  German  illuminism, 
and  is  separated  by  a  long  process  of  development  from 
the  author's  Lekrbuch.  Teller  died  on  9th  December  1804. 
In  addition  to  the  above  works  he  wrote  Anleitung  zur 
Religion  iiberhaupt  und  zum  Allgemeinen  des  Christenthums 
inshesondere  (1792);  and,  besides  his  contributions  to  the 
AUgemeine  Deutsche  Bibliothek,  he  edited  a  popular  and 
practically  useful  Magazinfiir  Prediger  (1792-1801). 

See  Gass,  Geschichte  der  protestantischen  Dogmatik,  iv.  pp.  206- 
222  ;  Tholuck,  art.  "Teller,"  in  Herzog-Plitt's RealencyJcl. ;  Doring, 
Deutsche  Kanzelredner  des  ISten  und  19ten  Jahrh.,  p.  506  sq.  ; 
Pusey,  Causes  of  the  Late  Rationalistic  Character  of  German 
Theology  (1828),  p.  150. 

TELLEZ,  GABRIEL  (c.  1570-1648),  Spanish  dramatist, 
better  known  as  TIRSO  DE  MOLINA  (his  nom  de  plume),  was 
born  about  the  year  1570,  and  about  1613  entered  the 
order  of  the  Brothers  of  Charity  at  Toledo.  In  1645  he 
became  prior  of  the  monastery  of  the  order  at  Soria, 
where  he  died  in  1648. 

His  dramatic  works  are  said  to  have  numbered  nearly  300,  but  of 
these  only  a  small  proportion  are  now  extant.  A  selection  of  the 
best  of  them  was  edited  by  Hartzenbusch  in  1839-42  (Madrid,  12 
vols.).  See  DRAMA,  vol.  vii.  p.  421,  and  SPANISH  LITERATURE, 
vol.  xxii.  p.  359. 

TELLICHERRI,  a  seaport  town  of  India,  in  Malabar 
district  of  Madras,  situated  in  11°  44'  53"  N.  lat.  and 
75"  31'  38"  E.  long.  It  is  a  healthy  and  picturesque 
town,  built  upon  a  group  of  wooded  hills  running  down 
to  the  sea,  and  is  protected  by  a  natural  breakwater  of 
rock.  The  town  with  its  suburbs  occupies  about  5  square 
miles,  and  was  at  one  time  defended  by  a  strong  mud  wall. 
The  citadel  or  castle  still  stands  to  the  north  of  the  town. 
The  East  India  Company  established  a  factory  here  in  1683 
for  the  pepper  and  cardamom  trade.  For  two  years 
(1780-82)  the  town  withstood  a  siege  by  Hyder's  general 
Sardar  Khdn,  and  in  the  subsequent  wars  with  Mysore 
Tellicherri  was  the  base  of  operations  for  the  ascent  of 
the  Ghats  from  the  west  coast.  In  1881  the  population 
was  26,410. 

TELLURIUM.     See  SELENIUM  AND  TELLURIUM. 

TELPHERAGE.     See  TRACTION. 

TEMESVAR,  a  royal  free  city  and  capital  of  the  county 
of  Temes,  is  the  chief  town  of  south-eastern  Hungary.  It 
lies  on  the  navigable  Bega  Canal  and  the  river  Bega,  in 
45°  47'  N.  lat.  and  21°  14'  E.  long.  The  inner  town  is 


fortified  and  separated  from  the  suburbs  by  a  glacis,  now 
partly  converted  into  a  park.  Temesvar  is  the  seat  of  the 
Roman  Catholic  bishop  of  Csanad  and  of  a  Greek  bishop, 
as  also  of  several  Government  departments  of  great  im 
portance,  and  of  one  of  the  fifteen  army  corps  of  the 
Austrian-Hungarian  army.  The  majority  of  the  inhabit 
ants  follow  industrial  and  commercial  pursuits,  and  carry 
on  a  brisk  trade  in  grain,  flour,  spirits,  fruits,  flax,  and 
hemp  with  the  neighbouring  districts  and  with  Roumania 
and  Servia,  by  means  of  the  Arad- Temesvar  and  the 
Austrian-Hungarian  State  Railways,  as  well  as  by  the  Bega 
Canal  and  by  road.  The  town  possesses  many  charitable 
and  educational  establishments,  and  is  a  favourite  place 
of  residence  on  account  of  its  neatness  and  cleanliness.  It 
has  been  lighted  by  electricity  since  1883.  Among  the  build 
ings  specially  worthy  of  notice  are  some  fine  old  churches, 
a  new  theatre,  and  a  synagogue  in  the  Byzantine  style. 
Temesvar  played  an  important  part  in  the  Turkish  wars  and 
in  that  of  1848-49.  The  population  was  37,500  in  1886. 

TEMMINCK,  KONRAD  JACOB  (1778-1857),  keeper  of 
the  Leyden  museum  of  natural  history,  was  especially 
distinguished  as  an  ornithologist,  and  was  the  author  of 
many  magnificently  illustrated  systematic  works.  See 
ORNITHOLOGY,  vol.  xviii.  p.  11  sq. 

TEMPE.     See  THESSALY. 

TEMPERA,  or  DISTEMPER/  is  a  method  of  painting  in 
which  solid  pigments  are  employed,  mixed  with  a  water 
medium  2  in  which  some  kind  of  gum  or  gelatinous  sub 
stance  is  dissolved  to  prevent  the  colours  from  scaling  off. 
Tempera  is  called  in  Italy  "  fresco  a  secco,"  as  distinguished 
from  "fresco  buono,"  or  true  fresco,  painted  on  freshly 
laid  patches  of  stucco.  The  peculiarities  of  true  fresco 
are  described  in  vol.  ix.  p.  769  sq.  The  disadvantages 
of  tempera  painting  are  that  it  will  not  bear  exposure  to 
the  weather ;  the  pigments  merely  lie  on  the  surface  and 
do  not  sink  into  the  stucco,  as  is  the  case  with  true  fresco 
pigments;  moreover,  the  medium  used,  being  soluble  in 
water,  will  not  stand  the  rain.  Its  advantages  are  that 
the  painter  can  work  at  leisure,  and  can  also  transfer  or 
sketch  his  whole  design  on  the  dry  finished  surface ;  while 
in  fresco  work  each  portion  of  the  design  is  hidden  piece 
meal  as  each  new  patch  of  stucco  is  applied  (see  RAPHAEL, 
vol.  xx.  p.  279).  Another  important  point  is  that  a  far 
greater  variety  of  pigments  can  be  used  in  tempera  paint 
ing,  as  they  are  not  subjected  to  the  caustic  action  of  wet 
lime.  Lastly,  tempera  painting  can  be  applied  to  any 
substance,  such  as  dry  plaster,  wood,  stone,  terracotta, 
vellum,  and  paper.3  Various  media  have  been  used  for 
tempera  work,  such  as  the  glutinous  sap  of  the  fig  and 
other  trees,  various  gums  which  are  soluble  in  water,  and 
size  made  by  boiling  down  fish-bones,  parchment,  and 
animals'  hoofs.  In  more  recent  times  a  mixture  of  egg 
and  vinegar  has  been  found  to  make  a  good  medium, 
especially  when  it  is  desirable  to  apply  the  colours  in 
considerable  body  or  impasto.  Painting  in  tempera  is 
probably  the  oldest  method  of  all,  and  was  used  in  ancient 
Egypt  very  largely,  as  can  be  seen  by  an  examination  of 
the  many  existing  examples  on  papyrus  or  wood  and  stone 
thinly  coated  with  a  skin  of  fine  plaster  (gesso}.  Other 
ancient  examples  have  been  found  in  Babylon  and  Nineveh, 
and  for  internal  work  it  appears  to  have  been  much  em 
ployed  by  the  Greeks.  To  some  extent  tempera  was  used 
by  the  Romans,  though  in  most  cases  a  combination  of 
fresco  and  encaustic  (hot  wax)  was  employed  for  their 
mural  decoration  (see  vol.  xvii.  p.  42). 


1  For  some  account  of  tempera  painting  in  classical  and  mediaeval 
times,  see  MCRAL  DECORATION,  vol.  xvii.  pp.  39-47. 

2  Hence  it  used  to  be  called  "water-work  " ;  see  Shakespeare,  Hen. 
IV.,  part  ii. ,  act  ii.  sc.  1. 

3  Miniatures  and  illuminated  letters  in  mediseval  MSS.  were  painted 
with  very  finely  ground  colours  mixed  with  a  tempera  medium. 
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In  mediaeval  times,  from  the  6th  century  in  the 
Byzantium  of  Justinian  down  to  the  14th  century,  most 
painting,  whether  on  walls  or  panels,  was  executed  in 
tempera,  though  in  many  cases  it  appears  to  have  been  the 
custom  to  put  in  the  coloured  ground  in  true  fresco,  and, 
when  that  was  dry,  paint  on  it  the  complete  picture  with  a 
tempera  medium.  This  was  the  method  used  in  the  Byzan 
tine  wall-paintings  in  the  churches  of  Thessalonica,  Mount 
Athos,  and  elsewhere.  A  similar  practice  existed  in  Eng 
land  and  other  northern  countries,1  as  in  the  very  complete 
series  of  paintings  on  the  walls  and  vault  of  the  chancel 
of  Kempley  church,  Gloucestershire,  dating  from  about 
1100.  Most  commonly,  however,  in  England  as  in  France 
and  Germany  the  whole  painting  was  done  in  tempera, 
the  finished  surface  of  the  plaster  being  first  covered  with 
a  wash  of  old  slaked  lime  or  whitening.  As  a  rule  every 
inch  of  stone,  whether  carved,  moulded,  or  plain,  in  the 
cathedrals  and  other  churches  of  mediaeval  France,  Eng 
land,  and  other  countries  was  covered  with  this  thin  coating 
of  white,  and  then  elaborately  decorated  with  tempera 
painting.  In  those  rare  cases  where  want  of  money  pre 
vented  the  application  of  colour  the  stone-work  of  the  in 
terior  received  the  coat  of  white,  so  that  at  any  future 
time  the  colouring  might  be  added,  and  also  because  the 
feeling  of  the  Middle  Ages  evidently  was  that  bare  stone 
inside  a  building  had  an  unfinished  and  uncomfortable 
look,2  and  was  quite  as  unsuitable  in  a  richly  decorated 
and  furnished  cathedral  as  it  would  now  be  considered  in 
a  lady's  drawing-room.  The  additional  splendour  gained 
by  the  use  of  minute  patterns  stamped  in  gesso,  thinly 
laid  over  the  surface  of  the  stone,  is  described  in  MURAL 
DECORATION,  vol.  xvii.  p.  47 ;  see  also  fig.  17. 

Tempera  in  Italy.- — For  panel  and  canvas  paintings 
tempera  continued  in  use  till  nearly  the  end  of  the  15th 
century,  when  the  Flemish  method  of  oil  painting  gradu 
ally  took  its  place.  In  many  cases  with  panel  pictures  of 
the  latter  part  of  the  15th  century  it  is  now  difficult,  if 
not  impossible,  to  be  sure  whether  they  were  painted  in 
tempera  or  in  oil,  either  because  both  methods  were  com 
bined — the  picture  being  begun  in  tempera  and  finished 
with  oil  glazings — or  because  an  oil  varnish  has  been  laid 
over  the  tempera  pictures,  and  so  the  pigments  have  ab 
sorbed  oil  out  of  the  varnish  and  have  thus  practically 
become  associated  with  an  oil  medium.  In  some  cases 
slight  peculiarities  of  brush-work  bear  witness  to  one 
medium  or  the  other ;  but  these  appearances  are  often  de 
ceptive,  and  any  real  certainty  on  the  point  is  unattain 
able.  The  round  panel  of  the  Madonna  and  St  Joseph  by 
Michelangelo  may  be  mentioned  as  an  example  of  these 
doubtful  cases. 

In  the  main  the  earlier  tempera  easel  pictures  were 
painted  on  wood, — pear,  poplar,  or  walnut  being  commonly 
used ;  but  a  few  painters  preferred  in  some  cases  to  use 
canvas.3  The  National  Gallery  of  London  possesses  a  very 
beautiful  example  of  this, — the  Entombment,  attributed 
to  Van  der  Weyden  (see  SCHOOLS  OF  PAINTING,  vol.  xxi.  p. 
438,  fig.  29),  which  is  most  delicately  and  yet  powerfully 
painted  on  linen  without  any  priming.  Usually  both 
panels  and  canvas  were  prepared  for  tempera  by  being 
covered  with  a  fine  priming  or  coating  of  gesso  (plaster). 
Some  later  painters  used  marble  dust ;  others  unfortu 
nately  used  white  lead,  which  has  since  blackened  through 
the  absorption  of  gases  from  the  air. 

1  A  fine  example  of  14th-century  tempera  painting  in  Sweden  is 
illustrated  in  vol.  xvii.  plate  I. 

2  Nothing  could  be  more  opposed  to  the  spirit  of  the  Middle  Ages 
than  the  modern  rage  for  cutting  off  plaster  and  scraping  old  stone 
work,  under  a  mistaken  notion  of  aesthetic  honesty. 

3  In  order  to  ensure  an  even  surface  some  painters  prepared  their 
panels  by  covering  them  with  linen  or  vellum,  over  which  the  gesso 
priming  was  laid. 


In  the  case  of  wall  paintings,  both  tempera  and  fresco  4 
were  used  together, — the  proportion  of  fresco  work  being 
gradually  increased.  In  the  13th  and  most  of  the  14th 
century  little  more  than  the  groundwork  of  the  picture 
was  painted  in  fresco,  though  this  varied  according  to  the 
custom  of  each  painter.  In  the  15th  century  increased 
technical  skill  and  rapidity  of  execution  allowed  much  more 
complete  work  to  be  done  in  fresco,  till  at  last  nothing 
but  a  few  finishing  touches  were  done  in  tempera.  For 
this,  exceptional  certainty  of  touch  and  speed  of  execution 
were  required,  and  some  weaker  painters  never  attained  to 
a  very  complete  mastery  over  the  fresco  process.  The 
brilliant  series  of  wall  paintings  by  Pinturicchio  in  the 
cathedral  library  at  Siena  contain  a  very  large  proportion 
of  tempera  work,  in  spite  of  which  they  are  still  in  a  wonder 
ful  state  of  preservation.  Raphael's  rapid  advance  in  the 
mastery  of  fresco-work  is  clearly  shown  in  his  paintings  in 
the  Vatican  stanze,  each  one  of  which  is  carried  to  a  further 
stage  in  true  fresco  than  the  preceding.  Thus  the  earli 
est  painting  of  the  series  (the  Disputa)  is  very  largely 
executed  in  tempera,  while  some  of  the  later  ones  are 
nearly  completed  in  fresco,  and  show  the  most  perfect  skill 
in  that  difficult  process.  Michelangelo  was  specially  re 
markable  for  his  great  power  in  fresco,  and  carried  his 
Sistine  paintings  to  a  very  advanced  stage  before  touching 
them  with  tempera.  Sad  to  say,  what  tempera  finishing 
touches  he  did  apply  have  mostly  been  scraped  off  during 
the  many  cleanings  and  repairs  that  these  works  have 
undergone ;  and  the  same  misfortune  has  .happened  to  a 
large  number  of  other  important  pictures.  Tempera  was 
specially  used  for  paintings  on  canvas  which  were  in 
tended  to  be  hung  like  tapestry,  as,  for  example,  the  fine 
15th-century  series  at  Rheiins  and  Mantegna's  Triumph 
of  Julius  Caesar  at  Hampton  Court.5  It  was  also  much 
used  for  large  cartoons,  such  as  Raphael's  tapestry  designs, 
now  in  the  South  Kensington  Museum.  After  the  first 
half  of  the  16th  century  the  increasing  use  of  oil  painting, 
assisted  by  the  artistic  decadence  of  the  age,  caused  the 
gradual  disuse  of  both  fresco  and  tempera. 

A  third  process,  often  used  during  the  earlier  Middle 
Ages,  was  a  sort  of  compromise  between  tempera  and 
fresco.  A  finished  stucco  surface  was  prepared  as  for 
ordinary  tempera,  but  before  each  day's  painting  the  plaster 
was  soaked  with  water,  so  that  the  pigments,  laid  on  to 
the  wet  plaster,  to  some  extent  sank  below  the  surface, 
though  without  penetrating  as  deeply  as  they  would  on 
newly  mixed  stucco.  (j.  H.  M.) 

TEMPERANCE  SOCIETIES.6  The  modern  temper 
ance  movement  may  be  said  to  date  from  the  publication 
at  Philadelphia,  in  1785,  of  Dr  Benjamin  Rush's  essay  on 
"The  Effects  of  Ardent  Spirits  on  the  Human  Body  and 
Mind,"  which  was  republished  in  the  Gentleman's  Magazine 
of  1786,  and  had  a  wide  circulation.  The  distinction  which 
he  draws  between  distilled  and  fermented  liquors  has, 
however,  no  foundation  in  fact,  the  difference  being  one 
of  degree  and  not  of  kind.-  In  1808  Dr  Lyman  Beecher 
and  Dr  B.  J.  Clark,  both  readers  of  Rush,  took  action,  and 
the  result  of  the  work  of  the  latter  was  the  formation  of 
what  is  believed  to  be  the  first  modern  temperance  society. 
It  was  formed  in  Greenfield,  Saratoga  county,  New  York, 
as  an  anti-spirits  association,  and  still  remains  a  teetotal 
society.  This  example  was  soon  followed  elseAvhere,  the 
early  societies  all  restricting  their  scope  to  advocacy  of 
moderation  in  the  use  of  distilled  liquors,  and  placing 
no  inhibition  upon  fermented  drinks.  One  society  had  a 

4  "Fresco"  here  means  "fresco  buono, "  or  true  fresco. 

5  See  vol.  xvii.  p.  38. 

6  The  manner  and  degree  in  which  the  law  has  in  recent  years 
regulated  the  sale  of  intoxicants  is  described  under  LIQUOR  LAWS  (vol. 
xiv.  p.  688). 
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byelaW  requiring  any  member  who  became  intoxicated  to 
treat  all  the  other  members.  The  work  made  further 
progress  when  the  American  Temperance  Society  was 
founded  in  1826.  Three  years  later  Prof.  John  Edgar  of 
Belfast  called  attention  to  the  need  for  similar  work  in 
Ireland;  and  John  Dunlop  nearly  at  the  same  time 
organized  a  temperance  society  in  Glasgow.  In  1830 
the  first  English  temperance  society  was  founded  at  Brad 
ford.  The  habitual  use  of  fermented  liquors  in  England 
was  a  prolific  source  of  drunkenness,  and  the  evil  was 
jjreatly  increased  by  the  passing  of  the  Beer  Act  in  October 
1830.  Hence  some  of  the  reformers  began  to  abstain  from 
all  forms  of  alcohol.  This  new  departure  found  its  leader 
in  Joseph  Livesey  of  Preston,  a  man  of  singular  zeal  and 
benevolence,  who  with  six  others  signed  a  pledge  of  total 
abstinence  on  1st  September  1832.  The  reformers  were 
soon  divided  over  the  fierce  "battle  of  the  pledges." 
Some  were  willing  to  pledge  themselves  to  abstain,  but 
not  to  refrain  from  providing  alcoholic  drink  for  their 
visitors.  After  the  formation  of  the  distinctive  total 
abstinence  organizations,  the  moderation  societies  died  of 
inanition.  It  should  be  mentioned  here  that  the  Society 
of  Bible  Christians,  founded  at  Salford  in  1809,  adopted 
the  rule  of  abstinence  from  flesh  meat  and  intoxicants, 
and  that  a  number  of  the  "  radical  reformers "  were  ab 
stainers  from  a  desire  to  diminish  the  public  revenue, 
which  they  regarded  as  devoted  to  wrong  purposes  by  the 
Government  of  the  day.  In  Ireland  Father  Theobald 
Mathew  became  president  of  the  Total  Abstinence  Society 
in  Cork  in  1838,  and  the  "pledge"  was  taken  from  his 
hands  by  crowds;  before  he  died  in  1856  between  three 
and  four  million  persons  are  said  to  have  received  it  from 
him  in  the  course  of  his  journeys.  J.  S.  Buckingham 
secured  the  appointment  of  a  committee  of  the  House  of 
Commons,  which  sat  in  June  1834,  to  inquire  into  drunken 
ness.  The  adjective  "  teetotal "  was  first  used  in  Septem 
ber  1833  by  Kichard  Turner,  a  reformed  drunkard,  to 
express  the  thoroughgoing  principle  of  total  abstinence, 
but  whether  he  coined  the  word,  or  whether  it  was  merely 
a  stuttering  pronunciation  of  "total,"  or  an  old  dialect 
word  has  been  disputed;  Prof.  Skeat  (Etym.  Diet.,  s.v. 
"Teetotal")  believes  it  is  an  emphasized  form  of  "total," 
formed  on  the  principle  of  reduplication.  The  early 
teetotallers  were  earnest  missionaries.  In  consequence  of 
their  efforts  societies  and  leagues  multiplied,  periodicals 
were  established,  and,  notwithstanding  many  failures  and 
apparent  retrogressions,  the  temperance  movement  pro 
gressed.  One  of  the  chief  forms  of  thrift  amongst  the 
artisan  class  was  that  of  the  friendly  society,  the  meetings 
of  which  were  usually  held  at  the  public-house,  large 
sums  being  spent  (sometimes  by  rule)  on  liquor.  In  1835 
the  Independent  Order  of  Rechabites  was  formed  at  Sal- 
ford,  and  has  since  had  a  prosperous  career  as  a  working- 
class  insurance  company  on  temperance  principles.  The 
Sons  of  Temperance  and  the  Total  Abstinent  Sons  of  the 
Phoenix  are  similar  organizations.  The  sickness  and 
death-rate  among  members  of  these  bodies  is  much  below 
that  of  the  ordinary  friendly  societies.  The  beneficial 
effect  of  abstinence  upon  health  and  longevity  is  shown 
by  the  experience  of  the  United  Kingdom  Temperance 
Provident  Institution,  the  example  of  which  has  led 
several  large  insurance  companies  to  add  a  special  section 
for  teetotallers.  The  statistics  of  these  offices  show  that 
the  mortality  of  the  ordinary  insured  is  considerably 
heavier  than  that  of  the  abstainers.  A  vehement  con 
troversy  arose  at  an  early  period  as  to  the  use  of  sacra 
mental  wine,  and  the  nature  of  the  wines  mentioned  in 
Scripture  was  discussed  in  innumerable  pamphlets.  The 
result  has  been  that  in  a  number  of  cases  the  wine  now 
used  for  sacramental  purposes  is  understood  to  be  unfer- 


mented.  The  cosmopolitan  character  of  the  movement 
was  shown  by  the  meeting  of  the  World's  Temperance 
Convention  at  London  in  1846.  The  Scotch  United 
Presbyterian  Abstinence  Society,  originated  in  1845,  was 
one  of  the  first  of  the  church  societies ;  and  there  are  now 
few,  if  any,  religious  denominations  either  in  England  or 
America  in  which  such  organizations  are  wholly  wanting. 
The  Church  of  England  Temperance  Society  has  two 
sections,  one  pledged  to  the  temperate  use  of  intoxicants 
and  the  other  to  total  abstinence.  This  method  of  organ 
izing  has  found  imitators.  The  enactment  of  the  Maine 
Liquor  Law  in  America  in  1851  (see  vol.  xv.  p.  299)  led 
to  the  formation,  in  1853,  of  the  United  Kingdom  Alliance, 
which  has  for  its  object  the  suppression  of  the  liquor  traffic 
by  legislation,  and  with  a  view  to  this  suggests  that  a  power 
of  local  veto  should  be  placed  in  the  hands  of  the  rate 
payers.  This  proposal  took  parliamentary  form  in  the 
Permissive  Bill  of  Sir  Wilfrid  Lawson,  which  was  ulti 
mately  withdrawn  and  replaced  by  a  "  local  option  "  re 
solution,  which  has  been  thrice  affirmed  by  the  House  of 
Commons.  Temperance  hotels,  temperance  cafes,  British 
workmen  public-houses,  cocoa  houses,  coffee  palaces,  tee 
total  clubs,  have  arisen  in  many  places  as  social  aids  of 
the  temperance  movement. 

In  1868  the  Good  Templar  order  was  introduced  into 
England  from  the  United  States,  where  it  had  come  into 
existence  several  years  earlier.  In  England  it  made  rapid 
progress,  until  it  was  seriously  checked  by  a  dispute  arising 
out  of  the  Negro  question ;  but  the  two  sections  have 
again  reunited  (1887).  Good  Templary  is  the  free 
masonry  of  temperance,  with  ritual,  passwords,  grips,  <fcc., 
closely  modelled  on  those  of  the  old  secret  societies.  It 
has  had  a  remarkable  extension  in  Great  Britain,  the 
United  States,  the  British  colonies,  and  in  Scandinavia,  its 
aggregate  membership  now  reaching  over  623,000.  One 
of  its  results  has  been  the  foundation  of  a  temperance 
orphanage  at  Sunbury-on-Thames.  Side  by  side  with  the 
general  movement  there  has  been  a  special  movement 
against  the  use  of  alcohol  as  medicine,  and  the  tendency 
of  medical  teaching  now  favours  at  least  restriction  of  its 
use  as  a  therapeutic  agent.  The  London  Temperance 
Hospital  for  the  non-alcoholic  treatment  of  disease  was 
opened  in  October  1873.  The  importance  of  training  the 
young  was  early  recognized  by  the  leaders  of  temperance 
reformation,  and  the  labours  of  Dr  R.  B.  Grindrod  of 
Manchester  and  Mrs  Carlile  of  Dublin  led  to  the  forma 
tion  of  bands  of  hope,  which  are  now  found  in  connexion 
with  many  places  of  worship.  The  juvenile  temples  of 
the  Good  Templar  order  also  work  in  the  same  direction. 
The  Woman's  Christian  Temperance  Union,  founded  in  the 
United  States  in  1874,  is  one  of  the  latest  forms  of  tem 
perance  activity.  A  branch  was  organized  in  Great  Britain 
in  1876  ;  and  in  1883  the  World's  Women's  Temperance 
Union  came  into  existence. 

The  temperance  movement  has  now  branched  out  into  a  multi 
tude  of  organizations  in  the  United  Kingdom,  of  which  the  Rail 
way  Temperance  Union,  the  post-office  temperance  societies,  and 
associations  connected  with  the  army  and  navy  are  types.  The 
organizations  of  a  more  general  character  are  the  United  Kingdom 
Alliance,  which  is  very  active  in  the  dissemination  of  teetotal 
doctrines  generally,  the  National  Temperance  League,  the  Scottish 
Temperance  League,  the  British  Temperance  League,  the  Scottish 
Permissive  Bill  Association,  the  Irish  Temperance  League,  and  the 
Irish  Association  for  the  Prevention  of  Intemperance.  There  are 
also  large  district  and  county  societies.  Next  to  these  come  the 
secret  orders,  of  which  the  Rechabites,  Sons  of  Temperance,  Sons  of 
the  Phosnix  are  large  benefit  societies.  The  Independent  Order  of 
Good  Templars  is  non-beneficiary,  and  seeks  in  its  "lodges"  to 
provide  social  attractions,  and  at  the  same  time  to  train  the  mem 
bers  in  temperance  work  ;  it  is  probably  the  largest  voluntary 
association  in  the  world.  There  are  societies  in  connexion  with 
the  various  religious  bodies,  of  which  the  Church  of  England 
Temperance  Society,  the  Catholic  League  of  the  Cross,  the  Baptist 
Total  Abstinence  Society,  are  prominent  instances. 
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The  oldest  organization  in  America  is  the  Sons  of  Temperance 
(1842),  now  numbering  about  80,000  members.  The  Independent 
Order  of  Good  Templars  (1851)  is  the  largest,  its  membership 
approaching  100,000.  Both  these,  as  also  the  Royal  Templars  of 
Temperance  (1877)  and  the  Templars  of  Honour  and  Temperance 
(1845),  are  mutual  benefit  societies.  The  Woman's  Christian 
Temperance  Union,  the  National  Temperance  Society  and  Pub 
lication  House  (New  York),  and  the  National  Prohibition  Party 
are  active  in  educational  work.  The  Woman's  Christian  Temper 
ance  Union  is  the  outgrowth  of  "the  Women's  Crusade"  (1872),  a 
remarkable  uprising  among  the  women  of  Ohio  and  Pennsylvania 
against  the  liquor  traffic.  The  organization  was  effected  in  1874, 
and  has  since  spread  throughout  the  United  States,  its  member 
ship  now  (1887)  numbering  207,000.  Its  influence  has  been 
widely  felt  in  legislatures  and  in  elections  in  which  prohibitory 
laws  have  been  voted  upon.  With  the  exception  of  the  Church 
Temperance  Society  of  the  Protestant  Episcopal  Church,  which 
has  the  "double  basis,"  all  the  temperance  societies  of  the  United 
States  are  based  on  the  doctrine  of  total  abstinence  ;  and,  with 
the  additional  exception  of  the  Father  Mathew  Total  Abstinence 
Societies  of  the  Roman  Catholic  Church,  they  all  advocate  the 
principle  of  prohibition.  Amendments  embodying  this  idea  have 
been  inserted  in  the  State  constitutions  (by  popular  vote)  of  Maine, 
Kansas,  and  Rhode  Island.  In  Vermont  and  Iowa  the  legislature 
has  enacted  statutory  prohibition,  which  is  still  in  force.  In  other 
States  local  prohibition  prevails  to  a  large  extent,  chiefly  in 
Georgia,  Mississippi,  Massachusetts,  Tennessee,  Kentucky,  and 
Arkansas. 

Bibliography. — The  literature  of  the  subject  is  very  extensive  and  may  most 
conveniently  be  classed  under  the  following  heads.  (1)  HISTORY  :  P.  T. 
Winskill,  History  of  the  Temperance  Reformation;  One  Hundred  Years  of  Tem 
perance  (New  York,  1886);  Dorchester,  Liquor  Problem  in  all  Ages  (New 
York) ;  Willard,  Woman  and  Temperance  (Hartford) ;  Shaw,  Great  Temperance 
Reforms  (Toronto).  (2)  THEOLOGY  :  Dawson  Burns  and  F.  R.  Lees,  Temperance 
Bible  Commentary ;  J.  Smith,  The  Church  and  the  Temperance  Reformation ; 
Samson,  Divine  Law  as  to  Wines  (Philadelphia).  (3)  GENERAL  :  A.  Gnstafson, 
The  Foundation  of  Death ;  R.  B.  Grindrod,  Our  Nation's  Vice ;  D.  Burns,  Bases 
of  the  Temperance  Reformation;  Grindrod,  Bacchus;  B.  Parsons,  Anti-Bacchus ; 
Powell,  Bacchus  Dethroned ;  Baker,  The  Curse  of  Britain  ;  J.  Dunlop,  Philosophy 
of  Drinking  Usages  (1839) ;  The  Political  Prohibitionist  (New  York,  1887);  Pit 
man,  Alcohol  and  the  State  (New  York).  (4)  POLITICAL  ECONOMY  :  F.  R.  Lees, 
Argument  for  the  Prohibition  of  the  Liquor  Traffic ;  W.  Hoyle,  Our  National 
Resources ;  Hargreaves,  Our  Wasted  Resources  (New  York).  (5)  SCIENCE  :  J. 
Livesey,  The  Malt  Liquor  Lecture ;  P.  Burne,  Teetotaller's  Companion ;  W.  B. 
Carpenter,  Physiology  of  Temperance  and  Total  Abstinence ;  A.  A.  Reade,  Study 
and  Stimulants;  Miller,  Alcohol,  its  Place  and  Power;  Id.,  Nephalisrn;  B.  W. 
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TEMPLARS,  KNIGHTS.  Perhaps  the  most  renowned  of 
the  three  great  military  orders  founded  in  the  12th  century 
for  the  defence  of  the  Latin  kingdom  of  Jerusalem  is  that 
of  the -Knights  Templars  (pauperes  commilitones  Christitem- 
plique  Salomonici),  though  abolished  long  before  its  rivals. 
It  differed  from  the  Hospitallers  and  the  Teutonic  Knights 
in  having  been  a  military  order  from  its  very  origin,  inas 
much  as  its  earliest  members  banded  themselves  together 
for  the  express  purpose  of  giving  armed  protection  to  the 
numerous  pilgrims  who,  after  the  first  crusade,  nocked  to 
Jerusalem  and  the  other  sacred  sites  in  the  Holy  Land. 
Walter  Map  has  preserved  the  legendary  story  of  their  first 
achievements,  from  which  it  would  appear  that  their  earliest 
efforts  were  confined  to  the  immediate  neighbourhood  of 
Jerusalem;  and  the  memory  of  their  original  aim  may 
perhaps  be  traced  from  fifty  to  seventy  years  later,  when 
they  conducted  Henry  of  Saxony  from  their  own  quarters 
on  Mount  Moriah  to  the  banks  of  Jordan,  or  when  on  the 
fall  of  the  Holy  City  (1187)  they  protected  the  vanguard 
of  the  Christians  on  its  way  from  Jerusalem  to  Tripoli. 
The  three  orders  were  distinguished  from  each  other  by 
their  garb.  The  Hospitallers  wore  black  mantles  with 
white  crosses,  the  Templars  white  mantles  with  a  red  cross, 
the  Teutonic  Knights  white  mantles  with  a  black  cross.1 

The  Templars  almost  from  their  foundation  had  their 
quarters  in  the  palace  of  the  Latin  kings,  which  had  been 
the  mosque  of  Mount  Moriah.  This  palace  was  also  known 
as  Solomon's  temple,  and  it  was  from  this  templum  Salo- 
monis  that  the  Templars  took  their  name. 
Origin.  About  the  year  1118  a  Burgundian  knight,  Hugh  de 


1  William  of  Tyre,  xii.  c.  7,  viii.  3,  xviii.  3-6  ;  James  de  Vitry, 
Hist.  Hieros.,  60-67. 


Paganis,  bound  himself  and  eight  comrades  by  a  vow  to  the 
patriarch  of  Jerusalem  to  guard  the  public  roads,  to  live 
as  regular  canons,  and  to  fight  for  the  King  of  Heaven  in 
chastity,  obedience,  and  self-denial.  Baldwin  II.  granted 
them  quarters  on  Mount  Moriah  and  recommended  their 
cause  to  St  Bernard.  Under  his  patronage  the  papal  legate, 
Matthew,  bishop  of  St  Albano,  presided  at  the  council  of 
Troyes  in  January  1128  for  the  purpose  of  drawing  up  or 
confirming  the  statutes  of  the  new  order.  The  seventy-two 
statutes  then  drawn  up  met  with  the  approval  of  Pope 
Honorius  II.  and  the  patriarch  of  Jerusalem,  and  became 
the  groundwork  of  the  later  and  more  elaborate  "  Regie  Spread 
du  Temple"  Long  before  St  Bernard's  death  (1153)  the  of  the 
new  order  was  established  in  almost  every  kingdom  of  OI 
Latin  Christendom.  Henry  I.  granted  them  lands  in 
Normandy.  They  seem  to  have  been  settled  in  Castile 
by  1129,  in  Rochelle  by  1131,  in  Languedoc  by  1136,  at 
Rome  by  1138,  in  Brittany  by  1141,  and  in  Germany 
at  perhaps  a  still  earlier  date.  Alphonso  I.  of  Aragon 
and  Navarre,  if  we  may  trust  the  Spanish  historians,  be 
queathed  them  the  third  of  his  kingdom  (Mariana,  x.  c.  9). 
Raymond  Berengar,  count  of  Barcelona,  and  Alphonso's 
successor  in  Aragon,  whose  father  had  been  admitted  to  the 
order,  granted  them  the  strong  castle  of  Moncon  (1143), 
and  established  a  new  chivalry  in  imitation  of  theirs. 
Louis  VII.  in  the  latter  years  of  his  reign  gave  them  a 
piece  of  marsh  land  outside  Paris,  which  in  later  times 
became  known  as  the  Temple,  and  was  the  headquarters  of 
the  order  in  Europe.  Stephen  of  England  granted  them 
the  manors  of  Cressing  and  Witham  in  Essex,  and  his  wife 
Matilda  that  of  Cowley,  near  Oxford.  Eugenius  III., 
Louis  VII.,  and  130  brethren  were  present  at  the  Paris 
chapter  (1147)  when  Bernard  de  Balliol  granted  the  order 
1 5  librates  of  land  near  Hitchin ;  and  the  list  of  English 
benefactors  under  Stephen  and  Henry  II.  includes  the 
noble  names  of  Ferrers,  Harcourt,  Hastings,  Lacy,  Clare, 
Vere,  and  Mowbray. 

After  the  council  of  Troyes  Hugh  de  Paganis  came  to 
England  and  induced  a  number  of  English  knights  to  follow 
him  to  the  Holy  Land.  Amongst  these  was  Fulk,  count 
of  Anjou,  who  would  thus  seem  to  have  been  a  Templar 
before  assuming  the  crown  of  Jerusalem  in  1131.  Hugh  Early 
de  Paganis  died  about  the  year  1136  and  was  succeeded  grand- 
by  Robert  de  Craon,  who  is  said  to  have  been  Anselm's  masters 
nephew.  Everard  de  Barris,  the  third  master,  was  con 
spicuous  in  the  second  crusade.  In  the  disastrous  march 
from  Laodicea  to  Attalia  his  troops  alone  kept  up  even 
the  show  of  discipline ;  and  their  success  prompted  Louis 
VII.  to  regulate  his  whole  army  after  the  model  of  the 
Templar  knights.  In  the  French  king's  distress  for  money 
the  Templars  lent  him  large  sums,  ranging  from  2000  silver 
marks  to  30,000  solidi.  When  Conrad  III.  of  Germany 
reached  Jerusalem  he  was  entertained  at  their  palace  (Easter 
1148);  and  in  the  summer  of  the  same  year  they  took 
part  in  the  unsuccessful  siege  of  Damascus.  The  failure 
of  this  expedition  was  ascribed  by  a  contemporary  writer 
to  their  treachery, — a  charge  to  which  Conrad  would  not 
assent.  This  is  the  first  note  of  the  accusations  which 
from  this  time  were  of  constant  recurrence.2 

Henceforward  for  140  years  the  history  of  the  Templars 
is  the  history  of  the  CKUSADES  (q.v.).  In  1149  the 
Templars  were  appointed  to  guard  the  fortress  of  Gaza, 
the  last  Christian  stronghold  on  the  way  towards  Egypt. 
Four  years  later  the  new  master,  Bernard  de  Tremelai, 
and  forty  of  his  followers,  bursting  into  Ascalon,  were 
surrounded  by  the  Saracens  and  cut  off  to  a  single  man. 
William  of  Tyre  has  preserved  the  scandal  of  the  day 
when  he  hints  that  they  met  a  merited  fate  in  their  eager- 
ness  to  possess  themselves  of  the  city  treasure.  Next  year 
2  Hist.  Pontijic.,  ap.  Pertz,  xx.  535-536. 
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the  rumour  went  abroad  that  they  had  sold  a  noble  half- 
converted  Egyptian  prince,  who  had  fallen  into  their  hands, 
to  chains  and  certain  death  for  60,000  aurei.  •  In  1166 
Amalric,  the  Latin  king  of  Jerusalem,  hanged  twelve 
Templars  on  a  charge  of  betraying  a  fortress  beyond  the 
Jordan  to  an  emir  of  Nur  al-Din  of  Damascus.  The 
military  power  of  Nur  al-Din  (1145-1173)  was  a  standing 
menace  to  the  Christian  settlements  in  the  East.  Edessa 
had  fallen  to  the  prowess  of  his  father  (1144-45);  Damas 
cus  was  conquered  by  the  son  (1153),  who  four  years 
earlier  had  carried  his  depredations  almost  to  the  walls  of 
Antioch,  and  in  1157  laid  siege  to  the  Christian  town  of 
Paneas  near  the  sources  of  the  Jordan.  In  the  disastrous 
fight  that  followed  for  the  safety  of  the  fortress  of  the 
Hospitallers,  Bertrand  de  Blanquefort,  the  master  of  the 
Templars,  and  Odo  de  St  Amand,  one  of  his  successors, 
were  taken  prisoners.  Bertrand  was  released  later  when 
Manuel  was  preparing  to  march  against  Nur  al-Din.  The 
Templars  do  not  seem  to  have  opposed  Amalric's  early 
expeditions  against  Egypt.  It  was  Geoffrey  Fulcher,  the 
Templar  correspondent  of  Louis  VII.,  who  brought  back 
(1167)  to  Jerusalem  the  glowing  accounts  of  the  splendour 
of  the  caliph's  court  at  Cairo  with  which  Gibbon  has  en 
livened  his  great  work.  Nor  was  the  order  less  active 
at  the  northern  limits  of  the  Latin  kingdom.  Two  English 
Templars,  Gilbert  de  Lacy  and  Robert  Mansel,  "qui  Galen- 
sibus  praserat,"  starting  from  Antioch,  surprised  Nur  al- 
Din  in  the  neighbourhood  of  Tripoli  and  put  him  bare 
footed  to  flight.  But  jealousy  or  honour  led  the  Templars 
to  oppose  Arnalric's  Egyptian  expedition  of  1168;  and  the 
wisdom  of  their  advice  became  apparent  when  the  renewed 
discord  on  the  Nile  led  to  the  conquest  of  Egypt  by  Asad 
al-Din  Shirkuh,  and  thus  indirectly  to  the  accession  of 
Saladin,  in  1169.  In  1170  they  beat  Saladin  back  from 
their  frontier  fortress  of  Gaza;  and  seven  years  later  they 
snared  *n  Baldwin  IV. 's  great  victory  at  Ascalon. 

Meanwhile  Saladin  had  possessed  himself  of  Emesa  and 
Damascus  (1174-75),  and,  as  he  was  already  lord  of  Egypt, 
his  power  hemmed  in  the  Latin  kingdom  on  every  side. 
In  July  1173  Amalric  was  succeeded  by  his  son  Baldwin 
IV.,  a  boy  of  twelve.  Raymond  III.,  count  of  Tripoli,  a 
man  suspected  of  being  in  league  with  the  Saracens,  was 
appointed  regent,  although  in  1176  the  masters  of  the 
Templars  and  the  Hospitallers  united  in  offering  this  office 
to  the  newly  arrived  Philip  of  Flanders.  The  construction 
of  the  Templar  fortress  at  Jacob's  ford  on  the  upper 
Jordan  led  to  a  fresh  Saracen  invasion  and  the  disastrous 
battle  of  Paneas  (1179),  from  which  the  young  king  and 
the  Holy  Cross  escaped  with  difficulty,  while  Odo  de  St 
Amand,  the  grand-master,  was  carried  away  captive  and 
never  returned. 

During  Odo's  mastership  the  Old  Man  of  the  Mountains 
sent  to  Amalric  offering  to  accept  the  Christian  faith  if 
released  from  the  tribute  he  had  paid  to  the  Templars 
since  (according  to  the  reckoning  of  M.  Defremery)  some 
where  about  1149.  The  Templars  murdered  the  envoys 
on  their  return  (c,  1172).  Amalric  demanded  that  the 
offenders  should  be  given  up  for  justice.  Odo  refused  to 
yield  the  chief  culprit,  though  he  was  well  known,  and  in 
voked  the  protection  of  the  pope.  Amalric  had  to  vindicate 
his  right  by  force  of  arms  at  Sidon,  and  died  while  prepar 
ing  to  take  stronger  measures.  The  connexion  between  the 
Templars  and  the  Old  Man  was  still  vital  eighty  years 
later  when  the  two  grand-masters  rebuked  the  insolence  of 
the  Assassin  envoys  in  the  presence  of  Louis  IX.  Odo  de 
St  Amand  was  succeeded  by  Arnold  de  Torroge,  who  died 
at  Verona  on  his  way  to  implore  European  succour  for 
the  Holy  Land.  The  power  of  Saladin  was  now  (1184) 
increasing  daily ;  Baldwin  IV.  was  a  leper,  and  his  realm 
was  a  prey  to  rival  factions.  There  were  two  claimants 


for  the  guardianship  of  the  state, — Raymond  III.  of 
Tripoli  and  Guy  de  Lusignan,  who  in  1180  had  married 
Sibylla,  sister  of  the  young  king.  Baldwin  inclined  to 
the  former,  against  the  patriarch  and  Arnold  de  Torroge. 

There  is  something  Homeric  in  the  story  of  the  fall  of  Fall  of 
the  Latin  kingdom  as  related  by  the  historians  of  the  next Latil1 
century.  A  French  knight,  Gerard  de  Riderfort  or  Bide-  kingdoiu- 
ford,  coming  to  the  East  in  quest  of  fortune,  attached 
himself  to  the  service  of  Raymond  of  Tripoli,  looking  for 
the  hand  of  some  wealthy  widow  in  reward.  But  on  his 
claiming  the  hand  of  the  lady  of  Botron  he  was  met  with 
a  refusal.  Angered  at  this,  Gerard  enrolled  himself  among 
the  Templars,  biding  his  time  for  revenge,  and  was  elected 
grand-master  on  the  death  of  Arnold.  Baldwin  IV.  died 
(1185),  leaving  the  throne  to  his  young  nephew  Baldwin 
V.,  the  son  of  Sibylla,  under  the  guardianship  of  Raymond, 
whose  office  was  not  of  long  duration,  as  the  little  king 
died  in  September  1186.  This  was  Gerard's  opportunity. 
The  Templars  carried  the  body  of  their  dead  sovereign  to 
Jerusalem  for  burial ;  and  then,  unknown  to  the  barons 
of  the  realm,  Gerard  and  the  patriarch  crowned  Sibylla 
and  her  husband  Guy.  The  coronation  of  Guy  was  the 
triumph  of  Reginald  of  Chatillon,  once  prince  of  Antioch, 
and  Saladin's  deadliest  foe.  It  was  at  the  same  time  the 
overthrow  of  Raymond's  ambition ;  and  both  Latin  and 
Arabic  writers  are  agreed  that  the  Christian  count  and 
the  Mohammedan  sultan  now  entered  into  an  alliance. 
To  break  this  friendship  and  so  save  the  kingdom,  the 
two  grand-masters  were  sent  north  to  make  terms  with 
Raymond.  But  the  rash  valour  of  the  Templars  provoked 
a  hopeless  contest  with  7000  Saracens.  The  grand-master 
of  the  Hospitallers  was  slain ;  but  Gerard  made  his  escape 
with  three  knights  to  Nazareth  (1st  May  1187).  In  this 
emergency  Raymond  became  reconciled  with  Guy;  and 
Gerard  placed  the  temple  treasures  of  Henry  II.  at  his 
king's  disposal.  Once  more  it  was  the  Templars'  rashness 
that  led  to  the  disastrous  battle  of  Hittin  (4th  July). 
Gerard  and  the  king  fell  into  the  hands  of  Saladin,  but 
were  released  about  a  year  later;  Raymond  of  Tripoli 
made  his  escape  through  treachery  or  fortune ;  and  230 
Templars  fell  in  or  after  the  battle,  for  the  fight  was 
scarcely  over  before  Saladin  ordered  all  the  Templars  and 
Hospitallers  to  be  murdered  in  cold  blood.  One  after 
another  the  Christian  fortresses  of  Palestine  fell  into  the 
hands  of  Saladin.  Jerusalem  surrendered  on  2d-3d  Octo-  Fall  of 
ber  1187,  and  the  treasures  of  the  temple  coffers  werejeru~ 
used  to  purchase  the  redemption  of  the  poorer  Christians, salem- 
part  of  whom  the  Templar  warriors  guarded  on  their  sad 
march  from  the  Holy  City  to  Tripoli.  Part  of  their 
wealth  was  expended  by  Conrad  of  Montferrat  in  the 
defence  of  Tyre ;  but,  when  this  prince  refused  to  admit 
Guy  to  his  city,  both  the  Templars  and  the  Hospitallers 
from  the  neighbouring  parts  flocked  to  the  banner  of  their 
released  king  and  accompanied  him  to  the  siege  of  Acre  Siege  of 
(22d  August  1 189).  In  his  company  they  bore  their  part  in  Acre- 
the  two  years'  siege  and  the  terrible  famine  of  1190-91 ;  and 
their  grand-master  died  in  the  great  battle  of  4th  October 
1189,  refusing  to  survive  the  slaughter  of  his  brethren. 

On  the  fall  of  Acre  Philip  Augustus  established  himself 
in  the  palace  of  the  Templars,  who  are,  however,  stated 
to  have  sympathized  with  Richard.  This  king  sold  them 
the  island  of  Cyprus  for  100,000  besants ;  but,  unable  to 
pay  the  purchase  money,  they  transferred  the  debt  and 
the  principality  to  Guy  of  Lusignan.  The  English  king 
consulted  them  before  deciding  on  any  great  military  move 
ment;  and  in  June  1192  they  advocated  the  bold  plan  of 
an  advance  on  Egypt  rather  than  on  Jerusalem.  In  the 
disputes  for  the  Latin  kingdom  of  the  East  the  Templars 
seem  to  have  supported  Guy,  and,  like  Richard,  were 
credited  with  having  had  a  hand  in  the  murder  of  Conrad 
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of  Montferrat  (April  1192).  It  was  in  the  disguise  of  a 
Templar  and  in  a  Templar  galley  that  Richard  left  the 
Holy  Land.  When  Acre  was  recovered,  the  Templars,  like 
the  Hospitallers,  received  their  own  quarters  in  the  town, 
which  from  this  time  became  the  centre  of  the  order. 
On  the  death  of  Henry  of  Champagne  (1197)  they  vetoed 
the  election  of  Eaoul  de  Tabarie ;  after  the  death  of  his 
successor  Amalric  they  refused  to  renew  the  truce  with 
Saladin's  brother,  Saif  al-Din,  and  led  an  expedition  against 
John  de  the  Saracens  before  the  arrival  of  the  new  king,  John  de 
Brienne.  Brienne,  at  whose  coronation  in  1210  William  de  Chartres, 
the  grand-master,  was  present.  Seven  years  later,  with 
the  aid  of  Walter  de  Avennis  and  of  the  Teutonic  Knights, 
they  commenced  the  building  of  their  fortress  of  Castle 
Pilgrim,  near  Acre,  on  a  rocky  promontory  washed  by 
the  Mediterranean  on  every  side  except  the  east.  This 
wonderful  structure,  whose  ruins  are  still  to  be  seen,  was 
fortified  with  a  strong  wall,  founded  on  the  substructure  of 
a  yet  more  extensive  one  running  from  sea  to  sea,  and  was 
flanked  by  lofty  towers  of  huge  squared  stones.  Within 
was  a  spring  of  pure  water,  besides  fishponds,  salt-mines, 
woods,  pastures,  orchards,  and  all  things  fitted  to  furnish 
an  abode  in  which  the  Templars  might  await  the  day  of 
their  restoration  to  Jerusalem. 

Fifth  It  was  from  this  castle  that  in  May  1218  the  fifth  crusade 

crusade,  started  for  the  expedition  against  Egypt.  The  Templars 
were  the  heroes  of  the  siege  of  Dainietta,  at  which  William 
de  Chartres  was  slain.  "  First  to  attack  and  last  to 
retreat,"  they  saved  the  Christian  army  from  annihilation 
on  29th  August  1219;  and  when  the  city  surrendered 
(5th  November)  the  only  one  of  its  twenty- eight  towers 
that  had  begun  to  give  way  had  been  shaken  by  their 
engines.  On  the  other  hand,  it  was  largely  owing  to  their 
objections  that  John  de  Brienne  refused  the  sultan's  offer 
to  restore  Jerusalem  and  Palestine. 

From  the  very  first  the  Templars  seem  to  have  been 
opposed  to  Frederick  II.,  and  when  he  landed  at  Acre 
(7th  September  1228)  they  refused  to  march  under  the 
banners  of  an  excommunicated  man,  and  would  only  ac 
company  his  host  from  Acre  to  Joppa  in  a  separate  body. 
They  were  accused  of  notifying  Frederick's  intended  pil 
grimage  to  the  Jordan  to  the  sultan,  and  they  were 
certainly  opposed  to  Frederick's  ten  years'  peace  with 
Al-Kamil,  the  sultan  of  Egypt,  and  refused  to  be  present 
at  his  coronation  in  Jerusalem.  Frederick  was  not  slow 
to  avenge  himself :  he  left  Jerusalem  abruptly,  publicly 
insulted  the  grand -master,  demanded  the  surrender  of 
their  fortresses,  and  even  laid  siege  to  Castle  Pilgrim.  He 
left  Acre  on  3d  May  1229,  and  on  landing  in  Apulia  gave 
orders  to  seize  the  estates  of  the  order  and  chase  all  its 
members  from  the  land. 

Seventh  Long  before  the  expiration  of  Frederick's  peace  Europe 
crusade.  was  preparing  for  a  fresh  crusade  against  the  now  divided 
realm  of  the  Ayyubids.  Theobald  of  Navarre  and  his 
crusaders  reached  Palestine  about  August  1239.  The 
Templars  shared  in  the  great  defeat  near  Jaffa,  an  engage 
ment  which  their  temerity  had  done  much  to  provoke 
(13th  November  1239).  If  the  king  ever  accepted  the 
overtures  of  Salih  of  Damascus,  he  was  supporting  the 
policy  of  Hermann  of  Perigord,  the  grand -master,  who 
towards  the  summer  of  1244  wrote  a  triumphant  letter 
to  England,  telling  how  he  had  engaged  this  sultan  and 
Nasir  of  Kerak  to  make  an  alliance  against  the  sultan  of 
Egypt  and  restore  the  whole  of  Palestine  from  the  Jordan 
to  the  sea.  Theobald,  however,  before  leaving  the  Holy 
Land  (27th  September  1240),  signed  a  ten  years'  truce 
with  Salih  of  Egypt.  The  Hospitallers  seem  to  have  been 
won  over  to  his  view,  and  when  Richard  of  Cornwall 
arrived  (llth  October)  he  had  to  decide  between  the  two 
rival  orders  and  their  opposing  policies.  After  some  hesi 


tation  he  concluded  a  treaty  with  the  sultan  of  Egypt, 
much  to  the  annoyance  of  the  Templars,  who  openly 
mocked  his  efforts.  On  his  departure  the  three  orders 
came  to  open  discord :  the  Templars  laid  siege  to  the 
Hospitallers  in  Acre  and  drove  out  the  Teutonic  Knights 
"  in  contumeliam  imperatoris."  They  were  successful  on 
all  sides.  The  negotiations  with  Damascus  and  Kerak 
were  reopened,  and  in  1244  Hermann  of  Perigord  wrote 
to  the  princes  of  Europe  that  after  a  "  silence  of  fifty-six 
years  the  divine  mysteries  would  once  more  be  celebrated 
in  the  Holy  City." 

It  was  in  this  moment  of  danger  that  the  sultan  of  KMriz- 
Babylon  called  in  the  barbarous  Kharizmians,  whom  the  miau  in- 
Mongol  invasions  had  driven  from  their  native  lands. vasion- 
These  savages,  entering  from  the  north,  flowed  like  a  tide 
past  the  newly  built  and  impregnable  Templar  fortress  of 
Safed,  swept  down  on  Jerusalem,  and  annihilated  the 
Christian  army  near  Gaza  on  St  Luke's  day  (18th  October) 
1244.  From  this  blow  the  Latin  kingdom  of  the  East 
never  recovered ;  600  knights  took  part  in  the  battle ;  the 
whole  army  of  the  Templars,  300  in  number,  was  present, 
but  only  18  survived,  and  of  200  Hospitallers  only  16. 
The  masters  of  both  orders  were  slain  or  taken  prisoners. 
Despite  the  admirable  valour  of  the  Templars,  their  policy 
had  proved  the  ruin  of  the  land.  Jerusalem  was  lost  to 
Christendom  for  ever;  and,  though  the  Kharizmians  melted 
away  in  the  course  of  the  next  three  years,  they  left  the 
country  so  weak  that  all  the  acquisitions  of  Theobald  and 
Richard  fell  an  easy  prey  to  the  sultan  of  Babylon. 

Recognizing  the  fact  that  the  true  way  to  Jerusalem  Louis 
lay  through  Egypt,  Louis  IX.  led  his  host  to  the  banks  IX. 's 
of  the  Nile,  being  accompanied  by  the  Templars.     Their  crusa^e- 
master,  William  de  Sonnac,  attempted  in  vain  to  restrain 
the  rash  advance  of  the  count  of  Artois  at  the  battle  of 
Mansura  (8th  February  1250),  which  only  three  Templars 
survived.     St  Louis,  when  captured  a  few  weeks  later, 
owed  his  speedy  release  to  the  generosity  with  which  the 
order  advanced  his  ransom-money.     Shortly  after  his  de 
parture  from  Acre  (April  1254)  they  consented  to  an  eleven 
years'  truce  with  the  sultans  of  Egypt  and  Damascus. 

A  new  enemy  was  now  threatening  Mohammedan  and 
Christian  alike.  For  a  time  the  Mongol  advance  may 
have  been  welcomed  by  the  Christian  cities,  as  one  after 
another  the  Mohammedan  principalities  of  the  north  fell 
before  the  new  invaders.  But  this  new  danger  stimulated 
the  energies  of  Egypt,  which  under  the  Mameluke  Bey-  Suc- 
bars  (see  vol.  vii.  p.  755)  encroached  year  after  year  on  the  cesses  of 
scanty  remains  of  the  Latin  kingdom.  The  great  Frankish 
lords,  fearing  that  all  was  lost,  made  haste  to  sell  their 
lands  to  the  Templars  and  Hospitallers  before  quitting 
Palestine  for  ever.  In  1260  the  former  purchased  Sidon 
and  Beaufort ;  next  year  the  Hospitallers  purchased  Arsuf. 
In  1267,  by  a  skilful  adaptation  of  the  banners  of  both 
orders,  Beybars  nearly  surprised  Antioch.  The  Templar 
fortress  of  Safed  surrendered  with  its  garrison  of  600 
knights,  all  of  whom  preferred  death  to  apostasy  (June 
1266).  Beaufort  fell  in  April  1268,  Antioch  six  weeks 
later ;  and,  though  the  two  orders  still  made  occasional 
brilliant  dashes  from  their  Acre  stronghold,  such  as  that 
to  Ascalon  in  1264  and  that  with  Prince  Edward  of  Eng 
land  to  destroy  Kakun  in  1271,  they  became  so  enfeebled 
as  to  welcome  the  treaty  which  secured  them  the  plain  of 
Acre  and  a  free  road  to  Nazareth  as  the  result  of  the 
English  crusade  of  1272. 

But,  though  weak  against  external  foes,  the  Templars 
were  strong  enough  for  internal  warfare.  In  1277  they 
espoused  the  quarrel  of  the  bishop  of  Tripoli,  formerly  a 
member  of  the  order,  against  his  nephew  Bohemond,  prince 
of  Antioch  and  Tripoli,  and  commenced  a  war  which  lasted 
three  years.  In  1 276  their  conduct  drove  Hugh  III.,  king 
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of  Cyprus  and  Jerusalem,  from  Acre  to  Tyre.  In  the 
ensuing  year,  when  Mary  of  Antioch  had  sold  her  claim 
to  the  crown  to  Charles  of  Anjou,  they  welcomed  this 
prince's  lieutenant  to  Acre  and  succeeded  for  the  moment 
in  forcing  the  knights  of  that  city  to  do  homage  to  the 
new  king.  Thirteen  years  later  (26th  April  1290)  Tri 
poli  fell,  and  next  year  Acre,  after  a  siege  of  six  weeks, 
at  the  close  of  which  (16th  May)  William  de  Beaujeu,  the 
grand  -master,  was  slain.  The  few  surviving  Templars 
elected  a  new  master,  and,  forcing  their  way  to  the  sea- 
gboj.^  sa{ieci  for  Cyprus,  which  now  became  the  head 
quarters  of  the  order.  A  futile  attempt  against  Alexandria 
in  1300  and  an  unsuccessful  effort  to  form  a  new  settlement 
at  Tortosa  about  the  same  time  (1300-2)  are  the  closing 
acts  of  their  long  career  in  the  western  parts  of  Asia. 
Power  For  more  than  a  hundred  years  the  Templars  had  been 
and  iii-  one  of  the  wealthiest  and  most  influential  factors  in  Euro- 
flpIt}1Ce  Pean  P°litics-  If  we  confine  our  attention  to  the  East,  we 
order.  realize  but  a  small  part  of  their  enormous  power.  Two 
Templars  were  appointed  guardians  of  the  disputed  castles 
on  the  betrothal  of  Prince  Henry  of  England  and  the 
French  princess  in  1161.  Other  Templars  Avere  almoners 
of  Henry  III.  of  England  and  of  Philip  IV.  of  France. 
One  grand-master  was  godfather  to  a  daughter  of  Louis 
IX.  ;  another,  despite  the  prohibition  of  the  order,  is  said 
to  have  been  godfather  to  a  child  of  Philip  IV.  They  are 
reported  to  have  reckoned  a  pope  (Innocent  III.)  among 
their  members  and  to  have  refused  admission  to  a  king 
and  his  nephew  (Philip  IV.).  They  were  summoned  to 
the  great  councils  of  the  church,  such  as  the  Lateran  of 
1215  and  the  Lyons  council  of  1274.  Frederick  II.  's  per 
secution  of  their  order  was  one  of  the  main  causes  of  his 
excommunication  in  1239  ;  and  his  last  will  enjoined  the 
restoration  of  their  estates.  Their  property  was  scattered 
over  every  country  of  Christendom,  from  Denmark  to 
Spain,  from  Ireland  to  Cyprus.  Before  the  middle  of  the 
13th  century  Matthew  Paris  reckons  their  manors  at  9000, 
Alberic  of  Trois-Fontaines  at  7050,  whereas  the  rival  order 
of  St  John  had  barely  half  the  latter  number.  Some  fifty 
years  earlier  their  income  from  Armenia  alone  was  20,000 
besants.  Both  in  Paris  and  in  London  their  houses  were 
used  as  strongholds  for  the  royal  treasure.  In  the  London 
temple  Hubert  de  Burgh  and  the  Poitevin  favourites  of 
Henry  III.  stored  their  wealth;  and  the  same  building 
was  used  as  a  bank  into  which  the  debtors  of  the  foreign 
usurers  paid  their  dues.  From  the  English  Templars  Henry 
III.  borrowed  the  purchase  money  of  Oleron  in  1235; 
from  the  French  Templars  Philip  IV.  exacted  the  dowry 
of  his  daughter  Isabella  on  her  marriage  with  Edward  II. 
To  Louis  IX.  they  lent  a  great  part  of  his  ransom,  and 
to  Edward  I.  of  England  no  less  than  25,000  livres  Tour- 
nois,  of  which  they  remitted  four-fifths.  James  de  Molai, 
the  last  grand-master,  came  to  France  in  1306  with  150,000 
gold  florins  and  ten  horse-loads  of  silver.  In  the  Spanish 
peninsula  they  occupied  a  peculiar  position,  and  more  than 
one  king  of  Aragon  is  said  to  have  been  brought  up  under 
their  discipline. 

Such  were  the  power  and  wealth  of  the  Templars  at  the 
time  when  Philip  IV.  of  France  accused  them  of  heresy 
and  worse  offences,  had  them  arrested  (13th  October  1307), 
and  forced  them  to  confess  by  tortures  of  the  most  ex 
cruciating  kinds.  Five  years  later  (26th  May  1312)  the 
order  was  suppressed  by  decree  of  the  council  of  Vienne 
and  its  goods  transferred  to  the  hospital  of  St  John. 

Constitu-  The  order  consisted  of  (1)  knights,  (2)  chaplains,  and  (3)  men-at- 
tion.  arms  (armigeri,  clientes,  and  servientes).  The  knights  were  either 
bound  for  life  or  for  a  fixed  period,  and  were  the  only  members 
entitled  to  wear  the  white  mantle.  Married  brethren  were  ad 
mitted  ;  but  no  woman  might  enter  the  order.  Each  knight  might 
keep  three  horses  and  one  man-at-arms,  who,  like  his  master,  might 
be  bound  for  life  or  only  for  a  time.  Like  Augustinian  canons, 


they  were  to  attend  daily  services  ;  but  the  soldier  outwearied  with 
his  nightly  duties  might  on  certain  conditions  absent  himself  from 
matins  with  the  master's  consent.  Two  regular  meals  were  allowed 
for  each  day  ;  but  to  these  might  be  added,  at  the  master's  discre 
tion,  a  light  collation  towards  sunset.  Meat  might  be  eaten  thrice 
a  week  ;  and  on  other  days  there  was  to  be  a  choice  of  vegetable 
fare  so  as  to  suit  the  tenderest  stomach.  Brethren  were  to  eat  by 
couples,  each  keeping  an  eye  on  his  fellow  to  see  that  he  did  not 
practise  an  undue  austerity.  Wine  was  served  at  every  meal,  and 
at  those  times  silence  was  strictly  enjoined  that  the  words  of  Holy 
Writ  might  be  heard  with  the  closest  attention.  Special  care  was 
to  be  taken  of  aged  and  ailing  members.  Every  brother  owed  the 
most  absolute  obedience  to  the  master  of  the  order,  and  was  to  go 
wherever  his  superior  bade  him  without  delay,  "  as  if  commanded 
by  God."  All  undue  display  in  arms  or  harness  was  forbidden. 
Parti  -  coloured  garments  were  forbidden  ;  black  or  dusky  -  brown 
(burellus)  was  to  be  worn  by  all  except  the  knights.  All  garments 
were  to  be  made  of  wool ;  but  from  Easter  to  All  Souls  a  linen  shirt 
might  be  substituted  for  one  of  wool.  The  hair  was  to  be  worn 
short,  and  a  rough  beard  became  one  of  the  distinguishing  marks 
of  the  order.  Hunting  and  hawking  were  unlawful ;  and  the  very 
allusion  to  the  follies  or  secular  achievements  of  earlier  life  was 
forbidden.  A  lion,  however,  being  the  type  of  the  evil  one,  was 
legitimate  prey.  Strict  watch  was  kept  on  the  incomings  and  out 
goings  of  every  brother,  except  when  he  went  out  by  night  to  visit 
the  Sepulchre  of  our  Lord.  No  letter,  even  from  the  nearest  rela 
tive,  might  be  opened  except  in  the  master's  presence  ;  nor  was  any 
member  to  feel  annoyance  if  he  saw  his  relative's  gift  transferred 
at  the  master's  bidding  to  some  other  brother.  The  brethren  were 
to  sleep  in  separate  beds  in  shirts  and  breeches,  with  a  light  always 
burning  in  the  dormitory.  Those  who  lacked  a  mattress  might 
place  a  piece  of  carpet  on  the  floor  ;  but  all  luxury  was  discouraged. 
The  order  recognized  two  governing  bodies, — the  first,  a  meeting  for 
ordinary  business,  to  which  only  the  wiser  members  were  summoned ; 
the  second,  one  for  extraordinary  affairs,  such  as  the  granting  of 
lands  or  the  reception  of  new  members,  on  which  occasions  the 
master  might  summon  the  whole  community.  Even  at  these  last 
assemblies  the  master  seems  to  have  decided  on  the  final  action  (c. 
59).  A  term  of  probation  was  assigned  to  each  candidate  before 
admission  ;  and  a  special  clause  discouraged  the  reception  of  boys 
before  they  were  of  an  age  to  bear  arms.  Lastly,  the  brethren  of 
the  Temple  were  exhorted  to  shun  the  kiss  of  every  woman,  whether 
maid  or  widow,  mother,  aunt,  or  sister. 

The  general  spirit  of  the  Templar  statutes  remained  unaltered  Adminis- 
to  the  end,  though  the  increasing  wealth  of  the  order  gave  rise  to  tration. 
a  number  of  additional  rules.  The  grand-master  was  always  head 
of  the  society  ;  his  instructions  were  binding  on  every  member,  and 
the  very  laws  were  at  his  discretion.  But  he  could  not  declare 
war,  alienate  the  society's  estates,  or  even  admit  a  member  without 
the  consent  of  his  chapter.  He  was  elected  by  thirteen  brothers, 
chosen  by  a  peculiar  method  of  co-optation,  and  all,  if  possible, 
belonging  to  different  nations.  Next  to  him  in  dignity  came  the 
seneschal,  on  whom  the  duties  of  the  absent  master  devolved.  The 
marshal  had  charge  of  the  steeds  and  accoutrements  ;  he  also  com 
manded  the  knights  and  men-at-arms,  the  latter  of  whom  seem  in 
time  of  war  to  have  been  at  the  disposal  of  the  turcopolier.  The 
commander  of  the  kingdom  guarded  the  treasure-house,  to  which 
even  the  grand-master  might  not  have  a  key ;  the  commander  of 
the  city  of  Jerusalem  had  charge  of  the  True  Cross  in  time  of 
war.  There  were  twelve  or  perhaps  more  commanders  or  preceptors 
of  the  different  provinces  and  kingdoms  of  Europe  and  Asia, — 
Jerusalem  (kingdom  and  city),  Acre,  Tripoli,  Antioch,  France, 
England,  Poitou,  Aragon,  Portugal,  Apulia,  and  Hungary.  No 
European  preceptor  could  cross  the  sea  without  the  grand-master's 
leave  ;  but  all  ought  to  be  present  at  the  election  to  this  office. 
The  privileges  and  duties  of  every  member  were  strictly  prescribed, 
from  the  number  of  horses  he  might  ride  and  the  amount  of  food 
he  might  eat  to  the  colour  of  his  clothes.  The  order  seems  to  have 
owned  a  fleet,  part  of  which,  if  not  all,  was  under  the  authority  of 
the  commander  of  the  kingdom.  Besides  the  knights  and  men-at- 
arms,  the  society  reckoned  chaplains  in  its  ranks  ;  and  it  was  the 
habit  of  confession  to  these  priests  that  seems  to  have  stirred  the 
wrath  of  the  Dominicans  and  the  Franciscans,  who  played  a  very 
conspicuous  part  in  the  overthrow  of  the  order,  especially  in  England. 
For  grievous  offences,  such  as  desertion  to  the  Saracens,  heresy,  or 
losing  the  gonfalon,  a  Templar  might  be  expelled  (perdre  la  maison) ; 
for  minor  offences,  such  as  disobedience  or  lowering  the  banner  in 
battle,  he  suffered  a  temporary  degradation  (perdre  son  abit).  By 
a  mutual  agreement  the  Templars  and  Hospitallers,  despite  their 
long  and  deadly  feud,  were  bound  not  to  receive  ejected  members 
of  the  rival  order  ;  and  the  Templar  cut  off  in  battle  and  defeat 
from  all  hope  of  rejoining  his  own  ranks  might  rally  to  the  cross 
of  St  John.  As  Acre  was  the  headquarters  of  the  order  in  the 
East,  so  Paris  was  its  centre  in  the  West  (Matt.  Paris,  v.  478). 
Every  member  before  admission  must  declare  himself  free  of  debt, 
sound  of  body,  and  affiliated  to  no  other  religious  society  ;  he  must 
also  take  a  vow  of  obedience  and  chastity,  at  the  same  time  re- 
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iiouncing  his  private  property  and  dedicating  his  future  life  to  the 
Holy  Land.  The  order  prided  itself  specially  on  the  splendour  of 
its  religious  services,  the  abundance  of  its  alms,  and  its  reckless 
valour  for  the  Christian  faith.  At  the  time  of  its  suppression  it 
was  calculated  to  number  15,000  members.  Three  MSS.  of  its 
ancient  statutes,  written  in  Old  French,  are  still  extant  at  Dijon, 
at  Paris,  and  at  Rome.  Of  these  the  first  was  transcribed  about 
1200,  the  last  two  from  1250  to  1300.  They  have  been  published 
by  M.  Maillard  de  Chambure  (Paris,  1840). 

Suppres-  A  scheme  for  the  union  of  the  three  great  military  orders  into 
sioii  of  one  had  received  the  sanction  of  Gregory  X.  and  Louis  IX.,  of 
the  order.  Nicholas  IV.  and  Boniface  VIII.  The  recovery  of  the  Holy  Land 
was  the  dream  of  the  last  pope's  highest  ambition  ;  and  when  he 
died  a  prisoner  in  the  hands  of  Philip  IV.  of  France  this  king  con 
tinued  to  advocate  the  plan  for  his  own  purposes.  His  gold  or 
influence  secured  the  election  of  Clement  V.  as  pope  (5th  June  1305). 
According  to  a  slightly  later  tradition,  before  consenting  to  the 
new  pope's  appointment  he  exacted  from  him  an  oath  to  assist  in 
carrying  out  six  propositions,  one  of  which  he  would  not  disclose 
as  yet.  This  sixth  condition,  if  it  ever  existed,  must  have  been 
the  suppression  of  the  Templars ;  and,  whether  false  or  true, 
Villani's  story  emphasizes  a  popular  and  almost  contemporary 
opinion.  It  is  known  that  Philip  was  urging  Clement  in  this 
direction  before  the  latter's  coronation  at  Lyons  on  14th  November 
1305,  and  all  through  the  two  succeeding  years.  On  6th  June 
1306  the  pope  summoned  the  grand-master  from  Cyprus  to  France. 
James  de  Molai  obeyed  the  call,  and,  hearing  of  the  charges  against 
his  order,  demanded  a  prompt  investigation.  In  this  demand  he 
was  supported  by  the  leading  Templars  of  the  realm.  Clement, 
who  disbelieved  the  accusations,  fenced  with  the  question.  But, 
though  only  a  very  short  time  previously  Philip  had  spoken  of 
his  special  love  for  the  order,  and  though  it  had  sheltered  him 
from  the  fury  of  the  Paris  mob  in  1306,  he  was  now  determined 
on  its  destruction.  Its  wealth  would  fill  the  royal  coffers,  and  the 
rumours  of  the  day  afforded  a  ready  engine  for  its  overthrow. 
Accusa-  For  perhaps  half  a  century  there  had  been  strange  stories  circu^at- 
tious.  ing  as  to  the  secret  rites  practised  by  the  order  at  its  midnight 
meetings.  It  was  said  that  on  his  initiation  each  member  had  to 
disavow  his  belief  in  God  and  Christ,  to  spit  upon  the  crucifix,  to 
submit  to  indecent  ceremonies,  and  to  swear  never  to  reveal  the 
secrets  of  the  society  or  disobey  the  mandates  of  a  grand-master, 
who  claimed  full  power  of  absolution.  When  the  mass  was  celebrated 
the  consecrating  words  "Hoc  est  corpus"  were  omitted  ;  on  Good 
Friday  the  holy  cross  was  trampled  under  foot ;  and  the  Christian 
duty  of  almsgiving  had  ceased  to  be  observed.  Even  the  vaunted 
chastity  of  the  order  towards  women  had,  it  was  said,  been  turned 
into  a  sanction  for  more  horrible  offences.  These  evil  practices 
were  part  of  the  secret  statute  law  of  an  order  which  in  its  nightly 
assemblies  worshipped  hideous  four-footed  figures, — a  cat  or  a  calf. 
In  England  the  very  children  at  their  play  bade  one  another  beware 
of  a  Templar's  kisses.  Stranger  stories  yet  were  rife  in  this  country 
and  gravely  reported  before  bishops  and  priests, — of  children  slain 
by  their  fathers  because  they  chanced  to  witness  the  nightly  orgies 
of  the  society  ;  of  one  prior's  being  spirited  away  at  every  meeting 
of  the  general  chapter ;  of  the  great  preceptor's  declaring  that  a 
single  hair  of  a  Saracen's  beard  was  worth  more  than  the  whole 
body  of  a  Christian  man.  In  France  they  were  said  to  roast  their 
illegitimate  children  and  smear  their  idols  with  the  burning  fat. 
Suppres-  For  nearly  two  years  Philip  waited  for  Clement  to  fulfil  his 
bargain.  A  certain  Templar  from  the  prisons  of  Toulouse  now 
offered  to  put  the  king  in  possession  of  a  secret  that  would  be  \vorth 
a  realm.  Acting  on  the  evidence  of  this  informer,  Philip  issued 
orders  (14th  September  1307)  for  the  arrest  of  all  the  Templars  in 
France  on  the  night  of  Friday,  13th  October.  He  seems  to  have 
written  to  the  neighbouring  princes  urging  them  to  act  in  the  same 
way.  James  de  Molai  was  seized  with  sixty  of  his  brethren  in  Paris. 
On  Saturday  they  were  brought  before  the  university  of  Paris  to 
hear  the  enumeration  of  their  crimes  ;  and  on  Sunday  the  Paris  mob 
was  gathered  in  the  royal  gardens,  where  preachers  were  inveighing 
against  the  iniquities  of  the  order.  The  inquisitors  began  their 
work  at  once  ;  and  inhuman  tortures  forced  the  most  horrible 
avowals  from  the  lips  of  many.  In  Paris  alone  thirty-six  Templars 
died  under  torture.1  Of  140  Templars  examined  at  Paris  between 
19th  October  and  24th  November  1307,  the  experience  of  some  of 
whom  extended  over  nearly  half  a  century,  there  is  hardly  one  who 
did  not  admit  the  dishonouring  of  the  crucifix  at  his  reception. 
Very  many  confessed  to  other  charges,  even  of  the  worst  description. 
Clement  V.,  although  he  suspended  the  inquisitors'  powers  on  27th 
October  (Loiseleur,  159),  before  the  end  of  the  next  month  wrote 
to  Edward  II.  to  arrest  all  the  English  Templars,  who  were  accord 
ingly  seized  on  10th  January  1308.  About  the  same  time  they 
were  arrested  in  Sicily  (24th  January)  and  in  Cyprus  (27th  May). 
As  Clement  did  not  move  fast  enough,  Philip  went  to  Poitiers 
with  700  armed  men,  and  the  pope  was  at  his  mercy.  It  was  agreed 
that  the  prisoners,  their  lands,  and  their  money  should  be  nominally 
placed  in  the  hands  of  Clement's  commissioners.  The  power  of 
"~  1  Michelet,  Proces,  i.  36;~"Gruelle735~£c~ 


the  inquisitors  was  restored  (5th  July) ;  and  the  property  forfeited 
was  to  be  devoted  to  the  recovery  of  the  Holy  Land.  Clement 
now  gave  orders  for  fresh  diocesan  inquiries  into  the  guilt  of  the 
Templars.  He  had  already  heard  the  confessions  of  seventy- two 
at  Poitiers  (29th  June  to  1st  July).  The  grand-master  and  the 
three  preceptors  were  re-examined  at  Chinon,  and  renewed  their  old 
confessions  (20th  August).  Lastly,  the  bull  Regnans  in  Ccelo  sum 
moned  a  great  council  at  Vienne  for  1st  October  1310,  when  the 
question  of  the  guilt  of  the  order  might  be  considered.  The 
diocesan  councils  were  only  empowered  to  inquire  into  the  conduct 
of  individuals. 

The  trial  began  on  llth  April  1310.  On  23d  April  Reginald  de  The 
Pruino  protested  against  the  unfairness  of  the  proceedings.  On  trial. 
Tuesday,  12th  May,  fifty-four  Templars  were  burnt  by  order  of  the 
archbishop  of  Sens,  and  a  few  days  later  four  more.  Next  clay  the 
terror  spread  (19th  May).  Forty-six  Templars  withdrew  their  de 
fence  and  the  commissioners  decided  (30th  May)  to  adjourn  till 
November.  The  second  examination  lasted  from  18th  December 
1310  to  5th  June  1311.  Meanwhile  (c.  April  1311)  Clement  and 
Philip  had  come  to  terms.  The  pope  condemned  the  Templars. 
The  council  of  Vienne  met  in  October  1311.  A  discussion  arose 
as  to  whether  the  Templars  should  be  heard  in  their  own  defence. 
Clement,  it  is  said,  broke  up  the  session  to  avoid  compliance  ;  and 
when  seven  Templars  offered  themselves  as  deputies  for  the  defence 
he  had  them  cast  into  prison.  Towards  the  beginning  of  March 
Philip  came  to  Vienne,  and  he  was  seated  at  the  pope's  right  hand 
when  that  pontiff  delivered  his  sermon  against  the  Templars  (3d 
April  1312),  whose  order  had  just  been  abolished,  not  at  the  general 
council,  but  in  private  consistory  (22d  March).  On  2d  May  1312 
he  published  the  bull  Ad  Providam,  transferring  the  goods  of  the 
society,  except  for  the  kingdoms  of  Castile,  Aragon,  Portugal,  and 
Majorca,  to  the  Knights  of  St  John.  The  order  was  never  formally 
pronounced  guilty  of  the  crimes  laid  to  its  charge  ;  its  abolition 
was  distinctly,  in  the  terms  of  Clement's  bull  Considerantes  Dudum, 
"  non  per  modum  definitivse  sententise,  cum  earn  super  hoc  secun- 
dum  inquisitiones  et  processus  super  his  habftos  non  possemus 
ferre  de  jure  sed  per  viam  provisiouis  et  ordinationis  apostolicse  " 
(6th  May  1312). 

The  individual  members  of  the  order  seem  to  have  been  left  to 
the  judgment  of  provincial  councils.  They  were  divided  into  three 
classes, — (1)  those  who  confessed  at  once  ;  (2)  those  who  persisted 
in  denial  of  the  charges  ;  (3)  those  who,  having  confessed  at  first, 
withdrew  their  confessions  later  on  the  plea  that  they  had  been 
extracted  by  torture.  The  penalties  for  the  three  classes  were 
respectively  (1)  penitence,  (2)  perpetual  imprisonment,  (3)  death  by 
fire.  The  cases  of  the  grand-master,  the  visitor  of  France,  and  the 
masters  of  Aquitaine  and  Normandy  were  reserved  for  the  pope's 
decision.  Early  in  1314  they  were  forced  to  make  a  public  con 
fession  in  Notre  Dame,  and  had  already  been  condemned  to  per 
petual  imprisonment  when  the  grand-master  and  the  preceptor  of 
Normandy  publicly  proclaimed  their  entire  innocence.  The  king, 
without  consulting  the  church,  had  them  burnt  "in  the  little  island  " 
of  the  Seine  "between  the  Augustinians  and  the  royal  garden." 

The  opinion  that  the  monstrous  charges  brought  against  the  Question 
Templars  were  false  and  the  confessions  were  only  extracted  by  of  their 
torture  is  supported  by  the  general  results  of  the  investigation  (in  guilt  or 
almost  every  country  outside  France),  as  we  have  them  collected  in  inno- 
Raynouard,  Labbe,  and  Du  Puy.  In  Castile,  where  the  king  flung  ceiice. 
them  into  prison,  they  were  acquitted  at  the  council  of  Salamanca. 
In  Aragon,  where  they  held  out  for  a  time  in  their  fortresses  against 
the  royal  power,  the  council  of  Tarragona  proclaimed  in  their  favour 
(4th  November  1312).  In  Portugal  the  commissioners  reported 
that  there  were  no  grounds  for  accusation.  At  Mainz  the  council 
pronounced  the  order  blameless.  At  Treves,  at  Messina,  and  at 
Bologna,  in  Romagna  and  in  Cyprus,  they  were  either  acquitted  or 
no  evidence  was  forthcoming  against  them.  At  the  council  of 
Ravenna  the  question  as  to  whether  torture  should  be  used  was 
answered  in  the  negative  except  by  two  Dominicans  ;  all  the 
Templars  were  absolved, — even  those  who  had  confessed  through 
fear  of  torture  being  pronounced  innocent  (18th  June  1310).  Six 
Templars  were  examined  at  Florence,  and  their  evidence  is  for  its 
length  the  most  remarkable  of  all  that  is  still  extant.  Roughly 
speaking,  they  confess  with  the  most  elaborate  detail  to  every 
charge,  — even  the  most  loathsome  ;  and  the  perusal  of  their 
evidence  induces  a  constant  suspicion  that  their  answers  were 
practically  dictated  to  them  in  the  process  of  the  examination  or 
invented  by  the  witnesses  themselves.  In  England,  where  perhaps 
torture  was  not  used,  out  of  eighty  Templars  examined  only  four 
confessed  to  the  charge  of  denying  Christ,  and  of  these  four  two 
were  apostate  knights.  But  some  English  Templars  would  only 
guarantee  the  purity  of  their  own  country.  That  in  England  as 
elsewhere  the  charges  were  held  to  be  not  absolutely  proved  seems 
evident  from  the  form  of  confession  to  be  used  before  absolution, 
in  which  the  Templars  acknowledge  themselves  to  be  defamed  in 
the  matter  of  certain  articles  that  they  cannot  purge  themselves. 
In  England  nearly  all  the  worst  evidence  conies  at  second  or  third 
2  See  the  evidence  in  full  ap.  Loiseleur,  pp.  172-212. 
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hand  or  through  the  depositions  of  Franciscans  and  Dominicans. 
Yet  it  can  hardly  be  doubted  that  the  "spuitio  super  crucem" 
did  form  a  part  of  the  initiation  ceremony.  Even  the  English 
Templars  admitted  that  the  statutes  of  the  order  were  one  and  the 
same  all  the  world  over  ;  and  there  is  no  setting  aside  the  consist 
ent  evidence  of  almost  every  French  Templar  as  to  his  guilt  in  this 
matter.  Of  the  other  charges  the  most  revolting  may  have  origin 
ated  in  the  abuse  and  misinterpretation  of  a  licence  primarily 
intended  for  military  emergencies.  Such  at  least  is  the  form  it 
seems  to  take  in  the  evidence  of  John  Senand  (ap.  Mich.,  ii.  p.  137). 
A  debased  mind  might  misinterpret  this  concession  and  translate 
it  into  coarser  words,  till  (this  part  of  the  initiation  ceremony  being 
probably  conducted  in  private,  as,  most  certainly,  was  the  spitting 
on  the  cross)  there  might  be  two  formularies  current  in  the  order, 
of  which  the  second  was  plainly  immoral,  whereas  the  first  was 
perfectly  harmless  iinless  coupled  with  a  sous-entendre.  So  too 
with  regard  to  the  spuitio.  One  Templar  says  plainly  that  he 
took  it  for  a  joke,— pro  trufa ;  others  regarded  it  as  an  imitation 
of  St  Peter's  denial ;  a  modern  writer  has  suggested  that  the  custom 
was  intended  as  a  symbol  of  absolute  obedience  (ap.  Mich.,  ii.  260). 
There  is  little  doubt  that  most  members  looked  upon  the  ceremony 
with  disgust.  Some  salved  their  consciences  by  the  excuse  that 
they  were  denying  Jesus  and  not  Christ ;  another  when  shown  the 
crucifix  denied  his  belief  in  the  painted  figure.  Nearly  all  declared 
that  they  had  spat  near  but  not  upon  the  cross,  and  denied  Christ 
"non  corde  sed  ore."  Men  who  could  thus  play  with  their  own 
consciences  at  their  initiation  might  well,  when  their  lives  were  in 
peril,  clothe  a  falsehood  in  the  garb  of  truth  by  denying  "spuitio 
super  crucem"  instead  of  confessing  to  "  spuitio  juxta  crucem." 

The  other  charges  stand  upon  a  somewhat  similar  footing.  The 
power  of  lay  absolution  might  easily  be  developed  out  of  the  harm 
less  words  with  which  the  master  or  preceptor  dismissed  his  chapter. 
The  cordulse  which  Templars  were  accused  of  wearing  in  honour 
of  their  idol  take  a  very  different  appearance  as  the  "zones  of 
chastity"  or  "belt  of  Nazareth"  worn  in  accordance  with  St  Ber 
nard's  precept.  With  regard  to  the  charge  of  idolatry  the  evidence 
is  very  conflicting.  In  France  and  at  Florence  a  large  proportion 
of  the  members  confessed  to  indecent  kissing  (oscula  inhonesta)  at 
their  initiation  ;  but  hardly  a  single  English  Templar  admitted  the 
charge,  and  one  French  witness  suggested  an  almost  ludicrous  ex 
planation  of  the  rumour.  Here  also  a  simple  ceremony  of  respect 
or  humiliation  seems  to  have  been  expanded  into  one  of  shame- 
lessness  ;  but  the  evidence  is  too  strong  to  admit  of  its  being  ex 
plained  away,  at  least  in  France. 

Doctrin-  Not  a  few  witnesses  confessed  that  they  had  been  called  upon  to 
al  errors,  declare  Christ  a  false  prophet,  who  suffered  for  His  own  sins  and  not 
for  the  race,  and  to  believe  only  in  a  superior  God  of  the  heavens 
(Deum  cosli  superiorem).  One  Florence  witness  admits  that  the 
idol  was  worshipped  as  God  and  Saviour.  It  was  this  head,  ac 
cording  to  one  of  the  witnesses,  that  could  make  the  order  rich  and 
cause  the  earth  to  bud  and  the  trees  to  blossom.  A  Carcassonne 
Templar  spoke  of  the  idol  (Raynouard,  241)  as  a.  friend  of  God,  who 
converses  with  God  when  he  wishes.  On  such  evidence  M.  Loiseleur 
holds  that  the  Templars  were  members  of  a  secret  religion,  which 
combined  the  heretical  teachings  of  the  Bogotnilians  and  the  Luci- 
ferians.  The  former,  "the  friends  of  God,"  believed  in  a  Supreme 
Deity,  whose  eldest  son  Satanael  was  the  creator  of  our  world  after 
his  revolt  against  his  father,  and  whose  younger  son  Jesus  was 
made  man  to  counteract  the  evil  deeds  of  his  brother.  They  did 
not  venerate  the  cross,  regarding  it  as  the  instrument  of  Christ's 
passion.  The  Luciferians,  on  the  other  hand,  worshipped  the  eldest 
son,  who  had  power  over  all  the  riches  of  this  world.  M.  Loiseleur 
has  shown  some  remarkable  coincidences,  verbal  and  otherwise,  be 
tween  the  creed  of  these  two  sects  and  that  of  the  Templars,  who, 
according  to  him,  borrowed  from  the  former  their  belief  in  the 
Supreme  Deity  and  from  the  latter  their  devotion  to  the  God  of 
this  earth.  It  seems,  however,  doubtful  whether  he  is  justified  in 
combining  the  several  items  of  such  scattered  evidence  into  a  com 
plete  doctrinal  system.  His  argument  might  be  turned  against 
himself;  for,  if  these  heresies  were  so  widely  spread  in  mediaeval 
Europe,  are  they  not  for  that  reason  those  most  likely  to  be 
ascribed  to  an  unpopular  order  ? 

On  the  whole  it  may  perhaps  be  admitted  that  the  charges  of 
"spuitio  "  and  ' '  osculatio  inhonesta  "  were  current,  at  least  sporadi 
cally,  for  fifty  years  before  the  suppression  of  the  order.1  They 
may  have  become  more  general  in  the  time  of  Thomas  Beraud,  the 
grand-master  (who  died  1273),  according  to  the  evidence  of  the  pre 
ceptor  of  Aquitaine.  On  the  death  of  William  de  Beaujeu  (1291) 
there  were  two  rivals  for  the  office  of  grand-master, — Hugh  de 
Peraud,  the  visitor  of  France,  and  James  de  Molai.  The  latter  in 
1291,  at  a  general  chapter,  had  declared  his  intention  of  extirpating 
certain  practices  in  the  order  of  which  he  did  not  approve  2  ;  while, 
if  we  may  trust  the  French  witnesses,  the  most  vigorous  initiator 
according  to  the  new  method  was  Hugh  de  Peraud.  This  exactly 
fits  in  with  the  account3  that  the  errors  were  introduced  after 

1  See  Mich.,  ii.  6-11.       2  Mich.,  ii.  139,  247.        3  Mich.,  ii.  132. 


William  de  Beaujeu's  death.  In  other  words,  it  is  probable  that 
the  party  of  Hugh  de  Peraud  between  1290  and  1307  made  a 
desperate  effort  to  enforce  the  new  ceremonies  and  the  new  doc 
trines  throughout  France  and  England.  The  custom  of  "spuitio," 
at  all  events,  was  very  ancient,  and  Hugh  de  Peraud  devoted  his 
energies  to  the  propagation  of  the  "osculatio  inhonesta."  This 
would  explain  the  omission  of  all  allusion  to  the  latter  ceremony 
when  the  English  Templars  were  absolved ;  for  they  would  not 
confess  to  a  practice  of  which  they  were  innocent.  This  theory 
likewise  goes  a  long  way  towards  interpreting  both  the  confession 
and  the  denial  of  James  de  Molai  and  the  general  acquittal  of  the 
Templars  in  nearly  all  the  councils  outside  France.  (T.  A.  A.) 

TEMPLE.  The  temple  is  an  institution  common 
religions  of  natural  growth  which  have  reached  a  certain 
stage,  and  in  most  languages  bears  a  name  expressing  that 
it  is  the  house  or  palace  erected  by  men  as  a  habitation 
for  their  god  4  (Greek,  vaos  ;  Hebrew,  hekal,  "  palace,"  or 
betk  elohim,  "  house  of  God " ;  Latin,  sedes  sacrse).  In 
this  connexion  the  term  "house  of  God"  has  quite  a 
different  sense  from  that  which  we  connect  with  it  when 
we  apply  it  to  a  Christian  place  of  worship.  A  temple  is 
not  a  meeting-place  for  worshippers;  for  many  ancient 
temples  were  open  only  to  priests,  and  as  a  general  rule 
the  altar,  which  was  the  true  place  of  worship,  stood  not 
within  the  house  but  before  the  door.  The  temple  is  the 
dwelling-house  of  the  deity  to  which  it  is  consecrated, 
whose  presence  is  marked  by  a  statue  or  other  sacred 
symbol;  and  in  it  his  sacred  treasures,  the  gifts  and  tribute 
of  his  worshippers,  are  kept,  under  the  charge  of  his 
attendants  or  priests.  Again,  a  temple  implies  a  sanctu 
ary  ;  but  a  sanctuary  or  holy  spot  does  not  necessarily 
contain  a  temple.  A  piece  of  land  may  be  reserved  for 
the  deity  without  a  dwelling-house  being  erected  to 
him  upon  it,  and  a  sacred  tree,  stone,  or  altar,  with 
the  holy  precinct  surrounding  it,  may  be  recognized  as  a 
place  where  the  worshipper  can  meet  his  god  and  present 
his  offerings,  although  no  temple  is  attached.  Indeed  the 
conception  of  a  holy  place,  separated  from  profane  use, 
is  older  than  the  beginnings  of  architecture ;  and  natural 
objects  of  worship,  such  as  trees  and  stones,  which  need 
no  artificial  protection  or  official  keeper,  are  older  than 
images  enshrined  under  roofs  and  protected  by  walls  and 
doors.  All  antique  religion  is  essentially  altar -worship 
(see  SACRIFICE),  and  for  ritual  purposes  the  altar 
always  continued  to  be  the  true  centre  of  the  sanctuary. 
But  the  altar  is  only  a  modification  of  the  sacred  stone 
(comp.  PRIEST,  vol.  xix.  p.  726),  and  it  has  already 
been  observed  that,  even  in  later  times,  the  chief  altar  of 
a  sanctuary  stood  outside  the  temple.  In  the  oldest  and 
most  primitive  forms  of  religion  the  sacred  stone  is  at 
once  the  place  where  gifts  are  offered  and  the  material 
sign  of  the  presence  of  the  deity ;  thus  the  temple  with 
its  image  belongs  to  a  later  development,  in  which  the 
significance  of  the  sacred  stone  is  divided  between  the 
altar  outside  the  door  and  the  idol,  or  its  equivalent, 
within.  But  in  many  very  ancient  sanctuaries  the  place 
of  a  temple  is  taken  by  a  natural  or  artificial  grotto  (e.g., 
the  Phoenician  Astarte  grottoes,  the  grotto  of  Cynthus 
in  Delos),  or  else  the  temple  is  built  over  a  subterranean 
opening  (as  at  Delphi) ;  and,  while  this  may  be  in  part 
explained  as  connected  with  the  cult  of  telluric  deities,  or 
the  worship  of  the  dead,  it  seems  not  unreasonable  to 
think  that  in  their  origin  cave  temples  may  date  back  to 
the  time  when  caves  were  commonly  used  as  human  habit 
ations,  that  the  altar  in  front  of  the  temple  had  its  proto 
type  in  altars  at  the  mouths  of  sacred  caves,  which  were 
approached  with  holy  fear  and  not  entered  by  ordinary 
worshippers,  and  that  thus  some  of  the  main  features  of 
the  ancient  temple  were  fixed  from  the  first  by  the  analogy 

4  Templum  properly  denotes  a  spot  inaugurated  for  the  observation 
of  auspices  by  the  augurs.  But  at  Rome  most  cedes  sacrse  were  also 
templa,  and  so  the  terms  came  to  be  used  as  synonymous. 
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of  more  primitive  sanctuaries.  The  influence  of  the  cave 
temple  seems  at  least  to  be  undeniable  in  that  widespread 
type  of  sanctuary  in  which,  besides  the  court  for  the 
worshippers  and  an  outer  chamber,  there  was  a  dark  and 
mysterious  inner  room,  an  adytum  or  Holy  of  Holies. 
This  type  is  found  in  Egypt  (see  ARCHITECTURE,  vol.  ii. 
p.  388  and  plate  VII.),  among  the  Semites,  as  in  the 
temple  at  Jerusalem  and  in  that  of  Hierapolis  (De  Dea 
Syr.,  §  31),  and  also  among  the  Greeks  and  Romans.  In 
Greece  the  adytum  was  not  a  universal  feature,  though 
large  temples  usually  had  an  antechamber  as  well  as  the 
cella  or  proper  chamber  of  the  god.  But,  where  an  oracle 
was  given,  or  mysteries  were  celebrated,  an  adytum  was 
always  found,  and  one  of  its  names  was  peyapov,  which 
seems  to  be  a  transcription  of  a  Semitic  word  for  a  cave 
(meghara).  Certain  adyta  in  Greece  were  actually  sub 
terranean ;  and  the  association  of  oracles  with  caves  is 
well  known. 

The  architectural  features  and  plan  of  temples  in  various 
parts  of  the  world  have  been  illustrated  at  length  in  the 
article  ARCHITECTURE,  and  need  not  detain  us  here,  but 
some  further  notice  of  the  successive  temples  at  Jerusalem 
is  called  for  by  the  unique  interest  of  the  subject,  while 
a  glance  at  the  topographical  problems  connected  with 
this  holy  site  is  necessary  to  supplement  the  article 
JERUSALEM. 

Solo-  1 .   The  Temple  of  Solomon. — There  were  temples  among 

mon's  the  Hebrews  before  the  time  of  Solomon,  whether  private, 
temple.  ^Q  ^^  of  j^^  (judges  xvii.  5)?  Or  public,  like  that  of 
Shiloh,  where  the  ark  was  housed  for  a  time  (see  TABER 
NACLE).  In  this,  as  in  other  matters,  the  Israelites  must 
have  learned  from  the  Canaanites,  who  had  large  temples 
in  the  time  of  the  Judges.  The  "hold"  (vault?)  of  the 
temple  of  El-Berith  at  Shechem  was  the  place  of  refuge 
for  a  thousand  men  (Judges  ix.  46  sq.),  and  at  Gaza  there 
was  a  vast  temple  with  a  roof  supported  on  two  middle 
pillars  (Judges  xvi.  29).  Solomon's  enterprise  was  not 
therefore  absolutely  novel,  and  in  point  of  size  his  temple 
can  hardly  have  surpassed  those  just  mentioned.  But  his 
subjects  were  much  behind  the  Canaanites  and  Philistines 
in  the  constructive  arts,  and  as  Solomon  had  to  call  in  the 
aid  of  Tyrian  craftsmen  it  cannot  be  questioned  that  the 
design  was  derived  from  Tyrian  architecture.  The  general 
plan,  indeed,  of  the  house  or  "  palace  "  (hekal)  of  Jehovah, 
with  an  adytum  (deblr,  E.V.  "  oracle  "),  an  outer  chamber, 
and  an  altar  before  the  door,  is,  as  we  have  seen,  common 
to  many  countries,  especially  in  temples  which  had  an 
oracle,  as  was  the  case  with  Solomon's  temple,  built  to 
contain  the  ark.  But  all  the  distinctive  features  are 
Phoenician,  or  at  least  characteristic  of  the  northern 
Semites,  of  whose  art  the  Phoenicians  were  then  the  lead 
ing  exponents.  For  the  general  arrangements  the  temple 
of  Hierapolis  (Mabbog),  described  by  Lucian,  offers  a 
complete  parallel.  Like  that  of  Solomon,  it  faced  the 
east,  and  had  two  cellse  and  a  pronaos.  The  interior  was 
enriched  with  gold  work.  Before  the  door  stood  a  brazen 
altar  within  a  walled  court.  The  walled  court  is  a  con 
stant  feature  in  the  Phoenician  and  Syrian  temples,  known 
to  us  from  their  remains  or  from  coins,1  and  the  golden 
decorations,  the  portico,  and  the  brazen  altar  appear  in  the 
ancient  temple  of  Byblus  and  in  other  Phoenician  shrines 
(C.I.S.,  Nos.  2,  143).  The  chief  motives  in  the  internal 
decoration  of  Solomon's  temple  were  the  palm  tree  and 
the  cherub.  The  former  is  one  of  the  commonest 
Phoenician  symbols,  and  the  Phoenician  associations  of  the 
latter  are  clear  from  Ezek.  xxviii.  The  cherub,  in  fact,  is 
only  a  variety  of  the  sphinx,  and  the  way  in  which  the 
palm  and  winged  animal  figures  were  combined  in 

1  See  T.  L.  Donaldson,  Architectura  Numismatica  (London,  1859); 
Renan,  Mission  de  PMnicie  ;  Perrot  and  Chipiez,  Hist,  de  V Art,  vol.  iii. 
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Phoenician  decoration  is  shown  in  a  fragment  of  alabaster 
preserved  in  the  Louvre  and  here  figured  (fig.  1)  after 
Perrot  (op.  cit.,  iii.  131).  Two  cherubs  with  outstretched 
wings  stood  in  the 
adytum  to  form  a 
baldachin  over  the 
ark.  Baldachins 
over  the  image  or 
symbol  of  the  deity 
existed  in  other 
temples  of  the 
northern  Semites 
(Donaldson,  op.cit., 
pp.  73,  76  iq.,  99), 
and  in  many  Phoe 
nician  works  of  art 
(e.g.,  on  the  stele  of 
Byblus)  the  figure 
or  symbol  of  a  deity 
is  overshadowed  by 
the  winged  disk 
(an  Assyrian  sym 
bol  of  godhead)  ar 
ranged  as  a  sort  of 
canopy  (Menant,  Glyptique  Oriental,  ii.  231,  238). 

The  adytum  of  the  temple  was  a  cube  of  20  cubits  each 
way ;  the  outer  chamber  was  of  the  same  breadth,  but  40 
cubits  long  and  30  high.2  The  portico  was  of  the  breadth 
of  the  main  building  and  10  cubits  deep.  That  the  two 
chambers  were  separated  by  a  solid  wall  and  not  by  a  mere 
wooden  partition  may  be  taken  as  certain  if,  with  Stade, 
we  understand  1  Kings  vi.  31  to  say  that  the  doorway  of 
the  adytum  was  pentagonal,  i.e.,  that  instead  of  a  hori 
zontal  lintel  a  rude  arch  of  two  blocks  was  introduced  to 
distribute  the  pressure  of  the  superincumbent  wall.  In 
this  case  it  is  not  likely  that  the  exterior  walls  of  the 
adytum  were  carried  up  to  a  height  of  30  cubits,  so  as  to 
allow  of  a  continuous  roof.  The  reduction  of  the  dimensions 
to  English  feet  is  approximately  determined  by  the  Siloam 
inscription,  which  gives  a  round  number  of  1200  cubits 
for  a  measured  length  of  1760  feet.  The  Hebrew  cubit, 
therefore,  was  the  short  cubit  of  antiquity,  and  for  practi 
cal  purposes  may  be  taken  as  equal  to  the  Greek  cubit  of 
18  inches,  used  by  Josephus  for  the  measurements  of 
Herod's  temple.  Thus  the  roof-beams  of  the  temple  had 
a  span  of  30  feet,  a  length  sufficient  to  make  it  probable 
that  the  wooden  pillars  spoken  of  in  1  Kings  x.  1 2  (comp. 
2  Kings  xviii.  16)  were  employed  to  support  them.  The 
roof  of  the  temple  at  Gaza  rested  on  pillars,  as  we  have 
seen,  and  wooden  pillars  seem  to  have  been  used  within 
the  temple  at  Golgus  (Cesnola,  Cyprus,  p.  139),  which 
was  smaller  than  that  of  Jerusalem.  A  peculiar  feature 
in  Solomon's  temple  was  that  all  its  sides  except  the  front 
were  surrounded  by  three  stories  (each  5  cubits  high)  of 
small  chambers,  5  cubits  wide  on  the  ground  floor,  6  on 
the  first  floor,  and  7  on  the  second,  the  increasing  breadth 
being  evidently  got  by  reducing  the  thickness  of  the  walls 
by  1  cubit  at  each  floor.3  Thus,  allowing  for  the  walls, 
the  external  measurements  of  the  house  cannot  have  been 
much  less  than  45  cubits  by  90.  The  aspect  of  the  facade 
can  only  be  conjecturally  determined.  Several  Phoenician 
temples,  known  from  coins,  show  on  their  facade  a  high- 
pitched  gable  (Byblus,  Tripolis),  and  that  of  Tripolis  has 
also  a  flat-roofed  wing  on  each  side  of  the  gable  and  portico, 
which  would  answer  to  the  ends  of  the  side  chambers  in 


2  The  description  of  the  temple  in  1  Kings  is  often  obscure  and  the 
text  is  not  always  sound.     Cp.  Stade's  essay  in  Z.  f.  ATliche  Wiss., 
1883,  p.  129  sq. 

3  In  such   small  chambers  the  winding  stair  (1  Kings  vi.  8)  can 
hardly  have  been  more  than  a  vertical  post  with  footholds  nailed  to 
it  (Prof.  J.  H.  Middleton). 
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our  temple.  But  perhaps  the  closest  analogy  to  the 
frontispiece  of  Solomon's  temple  is  the  often-cited  one  of 
the  temple  at  Paphos,  of  which  a 
representation  from  a  coin  is  an 
nexed  (fig.  2).  Here  the  portico  be 
tween  the  side  wings  is  flanked  by 
two  slender  towers,  and  in  the  end 
of  the  nave  above  the  door  there 
are  square-topped  windows.  Solo 
mon's  temple  had  "  windows  of 
beams "  (or  "  with  horizontal  lin 
tels  ")  "  framed  in,"  which,  as  Pro 
fessor  J.  H.  Middleton  observes,  is  Fi£-  2- 
naturally  explained  on  the  analogy  of  the  windows  be 
tween  the  beams  in  the  wooden  gables  of  Coptic  churches. 
This  is  the  obvious  position  of  openings  for  light  in 
buildings  the  type  of  which  was  derived  from  wooden 
constructions,  and  we  know  that  the  oldest  Phoenician 
temples  were,  at  least  in  great  part,  of  wood  (Utica ;  Pliny, 
H.Jr.t  xvi.  79 ;  comp.  Jos.,  C.  Ap.,  i.  17,  18,  and  Solo 
mon's  house  of  the  forest  of  Lebanon).  That  Solomon's 
temple  had  towers  cannot  be  proved,  for  the  height  of  the 
porch  is  not  given  in  Kings,  and  the  1 20  cubits  of  2  Chron. 
iii.  4  is  obviously  an  excessive  figure,  due  to  a  mistake  of 
the  writer  or  of  a  copyist.  But  the  fact  that  in  Ezekiel's 
ideal  temple  the  door-posts  of  the  porch  are  5  cubits  broad 
makes  the  existence  of  slender  turrets  like  those  of  Paphos 
on  each  side  of  the  portal  probable.  Another  feature  of 
Solomon's  temple  is  exactly  reproduced  at  Paphos.  On 
each  side  of  the  door  the  coin  shows  a  fantastic  pillar 
standing  free.  Solomon  erected  two  such  pillars  of  bronze, 
18  cubits  high  (1  Kings  vii.  15  sq.),  with  capitals  of  "lily 
work,"  i.e.,  adorned  with  lotus  flowers,  like  the  Phoenician 
capital  from  Cyprus  figured  by  Perrot  (op.  cit.,  p.  116). 
Such  twin  pillars  or  twin  stelae  in  stone  are  of  constant 
occurrence  in  Phoenician  sacred  art,  and  are  still  familiar 
to  us  as  the  Pillars  of  Hercules.  In  Solomon's  temple 
both  the  oracle  and  the  outer  cella  had  folding  doors.  In 
the  second  and  third  temples  the  inner  door  was  replaced 
1>y  a  vail  (parokheth),  and  a  vail  also  hung  before  the  outer 
door  (Mai.  i.  10 ;  1  Mac.  i.  22,  iv.  51  j  B.  J.,  v.  5,  §  4  sg.). 
The  Chronicler  (2  Chron.  iii.  14)  introduces  a  vail  in  the 
first  temple.  This  feature  also  seems  to  be  common  to 
the  temple  with  other  Semitic  shrines  (comp.  C.I.S.,  No. 
86,  DD~ID,  Assyr.  parakku,  Syriac  prakke,  "shrines,"  and 
the  Kaaba  at  Mecca).1 

The  temple  had  an  inner  court  of  its  own  (1  Kings  vi.  36),  but 
the  outer  or  great  court  (1  Kings  vii.  12)  was  the  court  of  the  palace 
as  well  as  of  the  sanctuary.  Details  as  to  the  position  of  the  courts 
and  buildings  must  be  reserved  till  we  speak  of  the  site,  but  it 
may  be  noticed  that  Jer.  xxxvi.  10  speaks  of  the  "higher  court," 
to  which  the  "  new  gate  "  of  the  temple  belonged.  This  new  gate 
in  the  higher  court  can  hardly  be  different  from  the  "  higher  gate  " 
built  by  Jotham  (2  Kings  xv.  35),  or  from  the  "higher  gate"  of 
Benjamin,  which,  in  Jer.  xx.  2,  is  not  the  city  gate  of  that  name, 
but  a  gate  "in"  (not  "by"  as  E.V. )  "the  house  of  the  Lord." 
From  its  name  this  gate  must  have  been  on  the  north  side  or  at  the 
north-east  angle  of  the  temple  area,  so  that  the  ground  rose  to  the 
north  or  north-east.  The  upper  court  may  be  merely  the  upper 
part  of  the  great  court  near  the  "higher  gate"  leading  to  the 
palace  (2  Chron.  xxiii.  20),  or  may  be  the  same  as  the  "  new  court " 
of  2  Chron.  xx.  5.  But  one  cannot  be  sure  that  the  Chronicler  is 
not  transferring  to  Jehoshaphat's  time  a  new  court  of  the  second 
temple.  We  know,  however,  that  the  kings  of  Judah  made  from 
time  to  time  considerable  changes  in  and  about  the  temple. 

2.  The  Temple  of  Zerubbabel. — After  the  captivity  an 
altar  of  stone  took  the  place  of  the  brazen  altar,  or  rather 
perhaps  of  the  altar  of  Ahaz  (2  Kings  xvi.  10  sq.).  The 
altar  was  erected  immediately  after  the  return  (Ezra  iii. 

1  Cp.  also  the  vail  of  Assyrian  tissue  given  by  Antiochus  to  the 
temple  at  Olympia  (Pausan.,  v.  12,  §  4),  which  Ganneau  (Quarterly 
Statement,  April  1878)  boldly  identifies  with  the  vail  of  the  temple 
that  Antiochus  Epiphanes  carried  off  from  Jerusalem  (1  Mac.,  i.  22  ; 
Jos.,  Ant.,  xii.  5,  §  4). 


2) ;  but  the  rebuilding  of  the  temple  was  long  delayed,  and 
the  work  was  not  completed  till  520  B.C.  (see  HAGGAI). 
It  was  much  inferior  to  the  first  temple  in  magnificence, 
though  not  perhaps  in  size  (Haggai  ii.  3).  The  proposed 
breadth  of  60  cubits  and  height  of  60  cubits  spoken  of  in 
Ezra  vi.  3  would  indeed  imply  that  it  was  larger  than  the 
first  temple,  but  in  view  of  the  testimony  of  Haggai  (loc. 
cit.)  it  seems  unlikely  that  these  dimensions  were  realized 
by  Zerubbabel. 

The  first  temple  resembled  other  temples  of  antiquity 
in  being  built  to  contain  a  visible  symbol  of  the  presence 
of  the  deity,  namely,  the  ark,  which  stood  in  the  inner 
chamber.  In  the  second  temple  the  adytum  was  empty, 
but  the  idea  that  the  Godhead  was  locally  present  in  it 
still  found  expression  in  the  continuance  of  the  altar  service, 
in  the  table  of  showbread  (a  sort  of  continual  lectisternium) 
that  stood  in  the  outer  chamber,  and  above  all  in  the 
annual  ritual  of  the  day  of  atonement,  when  the  high 
priest  entered  the  Holy  of  Holies  to  sprinkle  the  blood  of 
the  expiatory  sacrifice  on  behalf  of  the  people.  Not  only 
in  this  point  but  in  all  others  the  ritual  of  the  second 
temple  was  dominated  by  the  idea  of  priestly  mediation, 
and  the  stated  sacrifices  of  the  priests  on  behalf  of  the 
people,  which  replaced  the  old  stated  oblations  of  the 
kings,  became  the  main  feature  of  the  altar  service.  The 
first  temple  was  primarily  the  royal  chapel,  and  the  kings 
did  as  they  pleased  in  it  ;  the  second  temple  was  the 
sanctuary  of  the  priests,  whose  chief  now  became  the 
temporal  as  well  as  the  spiritual  head  of  the  people.  In 
the  time  of  Ezekiel  not  only  laymen  but  uncircumcised 
foreigners  entered  the  sanctuary  and  acted  as  servants  in 
the  sacred  offices  (Ezek.  xliv.  7) ;  in  the  second  temple 
the  laity  were  anxiously  kept  at  a  distance  from  the  holy 
things,  and  even  part  of  the  court  around  the  altar  was 
fenced  off  by  a  barrier,  which  only  the  priests  were  allowed 
to  cross  (Joseph.,  Ant.,  xiii.  13,  §  5).  Being  no  longer 
hemmed  in  by  the  royal  buildings,  as  the  first  temple  had 
been  (Ezek.  xliii.  8),  its  precincts  could  be  expanded  to 
suit  the  necessities  of  the  enormous  host  of  ministers  of 
various  ranks  demanded  by  the  growing  complexity  of 
the  ritual,  which,  in  matters  of  music  and  the  like,  was 
immensely  developed  as  time  went  on  (comp.  PSALMS). 
Herod's  temple,  with  the  dependent  buildings,  was  a  little 
city  enclosed  in  its  own  fortifications.  But  long  before 
his  time  the  temple  was  a  sort  of  priestly  citadel,  the 
fortress  as  well  as  the  sanctuary  of  the  hierocracy ;  and 
the  sacred  offerings  which  flowed  to  Jerusalem  from  Jews 
in  all  parts  of  the  world  were  lavishly  expended  on  enlarg 
ing  and  strengthening  it  (Jos.,  B.J.,  v.  5,  §  1).  The  name 
of  Simon  II.  (c.  200  B.C.)  is  associated  in  Ecclus.  1.  1  sq. 
with  important  works  of  fortification  on  the  circuit  of  the 
temple.  Twice  ruined  in  the  wars  with  the  Seleucids, 
these  bulwarks  were  twice  rebuilt,  by  Judas  and  Jonathan 
Maccabaeus  (1  Mac.  vi.  7;  Jos.,  Ant.,  xiii.  5,  §  11).  The 
works  were  further  strengthened  by  Simon  (1  Mac.  xiii. 
52),  and  at  the  time  of  Pompey's  siege  (63  B.C.)  constituted 
an  almost  impregnable  fastness,  strengthened  on  its  weakest 
or  northern  side  by  great  towers  and  a  deep  ditch  (Ant.,  xiv. 
4,  §  2).  Twenty-six  years  later  the  temple  was  again  be 
sieged  by  Herod,  who,  attacking,  like  Pompey,  from  the 
north,  had  to  force  three  lines  of  defence, — the  city  wall 
and  the  outer  and  inner  temple  (Ant.,  xiv.  16,  §  2). 

Of  the  temple  as  it  was  in  the  Greek  or  the  Hasmonean  period 
we  have  two  descriptions  by  Hellenistic  Jews,  Pseudo-Aristaeus 
(comp.  SEPTUAGIXT)  and  Pseudo-Hecateus  (Jos.,  C.  Ap.,  i.  22).  In 
such  a  matter  we  may  suspect  even  notorious  literary  forgers  of  care 
lessness  and  exaggeration  rather  than  of  absolute  untruth.  Pseudo- 
Aristeeus  describes  the  temple  as  surrounded  by  a  triple  circuit  of 
walls  more  than  70  cubits  high,  and  as  further  protected  by  the 
adjoining  Acra,  which  overlooked  the  place  of  sacrifice.  Comparing 
the  account  of  Herod's  siege,  we  may  perhaps  take  the  third  circuit 
to  be  the  wall  of  the  town,  which  is  represented  as  lying  below  the 
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temple  on  the.  same  bill.  The  upper  city  on  the  western  hill  is 
ignored,  which  seems  to  show  that  the  account  was  written  before 
the  Hasmonean  period  (comp.  JERUSALEM,  vol.  xiii.  p.  641),  as  has 
been  argued  on  other  grounds  in  SEPTUAGINT.  The  Acra,  which  is 
often  mentioned  in  the  history  of  the  Maccabee  wars,  seems  to  have 
been  on  the  same  site  as  the  Baris  or  castle  of  the  Hasmonean 
priest-princes,  where  they  put  on  their  priestly  robes  before  doing 
sacrifice  (Ant.,  xv.  11,  §  4).  That  the  Baris  was  close  to  the  temple 
appears  both  from  this  circumstance  and  from  the  fact  that  Anti- 

fonus  was  charged  with  setting  fire  to  the  porticoes  of  the  temple 
uring  the  siege  by  Herod  (Ant.,  xiv.  16,  §  2), — an  accusation  which 
would  have  had  no  plausibility  unless  the  destruction  of  the 
porticoes  had  been  useful  to  isolate  the  castle.  Pseudo-Hecatseus 
gives  the  temple  precincts  a  length  of  500  feet  and  a  breadth  of 
100  cubits.  The  explanation  of  these  numbers  will  appear  in  the 
sequel. 

Herod's  3.  The  Temple  of  Herod. — In  the  eighteenth  year  of  his 
temple.  reign  (20-19  B.C.)  Herod  the  Great  began  to  rebuild  the 
temple  and  its  precincts  from  the  foundation,  doubling 
the  old  area  (Ant.,  xv.  11 ;  Bell.  Jud.,  i.  21).  The  works 
included  the  reconstruction,  on  the  old  site,  of  the  Baris, 
which  now  received  the  name  of  Antonia,  and  is  generally 
reckoned  by  Josephus  as  forming  part  of  the  temple 
precincts.  Apart  from  the  Antonia,  the  temple  area  formed 
a  quadrangular  plateau  supported  by  retaining  walls  of 
great  height  and  strength,  and  surrounded  by  porticoes. 
Three  of  the  porticoes  were  double  walks,  30  cubits  broad, 
with  monolith  pillars  25  cubits  high,  and  cedar  roofs; 
the  fourth  or  southern  portico  (the  Stoa  Basilica)  had  four 
rows  of  Corinthian  pillars  and  three  walks,  respectively 
30,  45,  and  30  cubits  in  breadth.  The  middle  walk  was 
twice  the  height  of  the  aisles,  and  the  latter  were  50 
feet  high.  As  regards  the  size  of  this  enclosure,  we  are 
told  by  Josephus  that  the  Stoa  Basilica  was  a  stadium  or 
GOO  feet  long  (Ant.,  xv.  11,  §  5) ;  and  in  Ant.,  xx.  9,  §  7, 
the  same  length  is  assigned  to  the  eastern  colonnade,  which 
was  known  as  Solomon's  Porch  (comp.  John  x.  23;  Acts  iii. 
11  and  v.  12),  because  it,  and  it  alone,  rested  on  an  ancient 
substructure  held  to  be  the  work  of  Solomon.  The  whole 
circuit  of  the  porticoes  was  therefore  4  stadia,1  or  with 
the  Antonia  6  stadia  (B.  J.,  v.  5,  §  2).  The  Antonia  lay 
on  the  north  side  (Ant.,  xv.  11,  §  4)  and  communicated  by 
stairs  with  the  north  and  west  porticoes  at  the  north-west 
angle  of  the  enclosure.  Fergusson  and  others  suppose  that 
it  touched  the  temple  only  at  this  angle,  thence  stretching 
north  and  west.  But  in  this  case  the  Antonia,  which,  as 
we  shall  see  below,  lay  just  north  of  Wilson's  arch,  would 
have  been  built  over  the  hollow  of  the  Tyropceon  valley,  a 
supposition  absurd  in  itself  and  inconsistent  with  B.J.,  v. 
5,  §  8,  which  says  that  it  stood  on  a  cliff.  Again,  the 
tower  70  cubits  high  that  stood  at  the  south-east  angle  of 
the  Antonia  overlooked  the  whole  temple,  just  as  we  know 
from  Pseudo-Aristaeus  that  the  old  Acra  overlooked  the 
altar.  But,  if  the  south-east  angle  of  the  Antonia  had 
been,  as  Fergusson  supposes,  at  the  north-west  angle  of 
the  temple  porticoes,  the  view  from  the  tower  would  have 
been  intercepted  by  the  lofty  porch  in  front  of  the  Holy 
Place.  The  Antonia,  therefore,  had  its  south  face  along 
part  of  the  north  face  of  the  temple  enclosure,  and  to  gain 
a  circuit  of  6  stadia  for  temple  and  Antonia  together  we 
must  assign  to  the  latter  the  length  of  a  stadium  from  north 
to  south.  This  is  not  too  much,  for  Josephus  describes  it 
as  a  little  town  in  itself  (B.J.,  v.  5,  §  8). 

The  Antonia,  the  porticoes,  and  the  space  immediately 
within  them  (the  outer  court,  or,  as  modern  writers  call  it, 
the  court  of  the  Gentiles)  were  not  holy  ground.  But  in 

1  This  measurement  (Ant.,  xv.  11,  §  3)  has  often  been  taken  to  refer 
to  Solomon's  temple.  But  this  view  is  not  demanded  by  the  words  of 
Josephus,  and  is  inconsistent  with  the  other  measurements  he  gives 
and  with  B.J.,  v.  5,  §  1,  which  states  that  the  plateau  was  levelled  up 
by  Solomon  only  on  the  east.  This  from  the  lie  of  the  contour  lines 
makes  a  plateau  600  feet  square  impossible.  The  Mishnah  makes  the 
"mountain  of  the  house"  a  square  of  500  cubits,  apparently  borrowing 
from  Ezekiel. 


the  middle  of  the  enclosure  there  was  a  platform  raised 
15  cubits  above  the  court  of  the  Gentiles  and  fenced  off 
by  a  barrier,  with  inscriptions,  one  of  which  still  exists 
(Palestine  E.  F.  Quarterly  Statement,  1871,  p.  132),  forbid 
ding  aliens  to  pass  on  pain  of  death.  The  platform  was 
approached  by  steps  on  all  sides  but  the  west  (B.J.,  v. 
1,  §  5,  and  5,  §  2),  and  was  surrounded  by  a  wall,  rising  25 
cubits  above  the  inner  level,  and  pierced  by  four  gates  on 
the  north  side  and  as  many  on  the  south.  On  the  west 
there  was  no  gate,  but  on  the  east — that  is,  in  front  of  the 
fane — there  were  two,  one  within  the  other;  for  the  eastern 
end  of  the  platform  was  walled  off  to  form  a  separate  court 
for  the  women,  at  a  somewhat  lower  level.  One  of  the 
northern  and  one  of  the  southern  gates  belonged  to  the 
court  of  the  women,  but  it  was  also  entered  directly  from 
the  east  by  a  very  splendid  gate  of  Corinthian  brass,  much 
more  costly  than  the  others,  though  they  were  overlaid 
with  silver  and  gold.  An  enormous  gate,  40  cubits  wide 
and  50  high  (gate  Nicanor),  connected  the  women's  court 
with  the  higher  part  of  the  platform,  or  court  of  the  men 
of  Israel.  The  beautiful  gate  of  Acts  iii.  2  is  variously 
identified  with  the  first  or  second  of  these  eastern  portals. 
The  walls  of  the  platform  were  lined  within  with  chambers, 
in  front  of  which  ran  a  splendid  colonnade ;  and  the  gate 
ways  were  connected  with  the  colonnade  by  small  lofty 
halls  (exedrse),  which  from  without  had  a  tower-like  aspect. 
It  is  doubtful  whether  all  the  gates  had  exedrae, ;  but,  on 
the  other  hand,  there  was  such  a  hall  also  at  the  west  end 
where  no  gate  opened.  In  the  court  of  the  men — i.e.,  in 
the  upper  and  western  part  of  the  platform  just  described — 
stood  the  fane  or  temple  proper  raised  twelve  steps  above 
the  court.  For  the  ground  plan  of  the  Holy  Place  and 
the  Holy  of  Holies  the  ancient  dimensions  of  Solomon's 
temple  were  preserved,  and  the  external  size  demanded  by 
the  scale  of  the  surroundings  was  gained  by  increasing 
their  height,  placing  a  lofty  second  story  above  them, 
making  their  walls  and  those  of  the  surrounding  chambers 
(corresponding  to  the  chambers  in  the  first  temple)  enor 
mously  thick,  and  placing  at  the  front  or  east  end  a  porch 
100  cubits  wide  and  100  cubits  high.  The  open  doorway 
of  this  porch  was  overlaid  with  gold,  as  was  also  the  door 
of  the  fane  and  the  wall  round  it.  To  the  ornament  of 
the  entrance  belonged  also  a  golden  vine  with  clusters  of 
grapes  as  big  as  a  man.  In  front  of  the  fane  beneath  the 
steps  was  the  great  altar  of  stone,  50  (or,  according  to 
the  Middoth,  32)  cubits  square  and  15  high;  it  was  as 
cended  by  a  flight  of  steps  from  the  south.  The  part  of 
the  court  round  the  fane  and  the  altar  was  fenced  off  for 
the  use  of  the  priests,  and  other  Israelites  were  admitted 
only  when  the  sacrificial  ritual  required  the  presence  of 
the  sacrificer. 

Besides  the  descriptions  in  Josephus,  we  have  for  Herod's  temple 
a  mass  of  details  and  measurements  in  the  Mishnic  treatise  Middoth. 
Josephus  was  himself  a  priest,  while  the  Mishnah  was  not  written 
till  a  century  after  the  destruction  of  the  temple,  though  it  uses 
traditions  that  go  back  to  Levites  who  had  served  in  the  temple. 
The  two  sources  differ  in  many  measurements,  and  the  Middoth 
appears  to  be  possessed  of  detailed  traditions  only  for  the  inner 
temple.  The  state  of  the  evidence  is  not  such  as  to  allow  a  plan 
of  the  temple  to  be  formed  with  architectural  precision.  The  above 
account  rests  almost  entirely  on  Josephus,  who,  apart  from  certain 
exaggerations  in  detail,  gives  a  satisfactory  general  account,  such  as 
could  be  written  from  memory  without  notes  and  drawings. 

Herod's  gigantic  and  costly  structures  were  still  in 
building,  forty-six  years  after  their  commencement,  when 
our  Lord  began  His  ministry  (John  ii.  20),  and  the  works 
were  not  completed  till  the  procuratorship  of  Albinus  (62- 
64  A.D.).  In  66  the  great  revolt  against  Rome  broke 
out,  and  in  August  70  Jerusalem  was  taken  by  Titus  and 
the  temple  perished  in  a  great  conflagration.2 


2  On  10  Ab  ;  but  Jewish  tradition  celebrates  9  Ab  as  the  day  of  the 
destruction  of  the  temple. 


TEMPLE 


169 


Topo-  4.  Topography. — It  is  not  disputed  that  the  site  of  the 
graph}-,  temple  lay  within  the  great  Haram  platform  (see  JERU 
SALEM),  now  a  Moslem  holy  place,  and  it  is  generally  agreed 
also  that  the  south-west  corner  of  that  platform  is  the 
south-west  corner  of  Herod's  outer  plateau,  parts  of  the 
southern  and  western  retaining  walls  being  confidently 
ascribed  by  experts  to  his  age.  But  if  Herod's  temple 
(excluding  the  Antonia)  was  only  600  feet  square  it  can 
have  occupied  but  a  small  part  of  the  Haram  area,  which 
measures  about  1500  feet  from  north  to  south  and  922 
feet  along  the  south  wall.  Moreover,  the  highest  part  of 
the  hill,  where  the  Dome  of  the  Rock  now  stands,  must  have 
been  outside  and  north  of  the  temple  enclosure.  But  this 
affords  no  good  reason  to  doubt  the  accuracy  of  Josephus's 
measurements  in  a  matter  in  which  his  memory  could 
hardly  fail  him,  and  where  his  tendency  would  be  rather 
to  exaggerate  than  to  diminish.  There  is  no  evidence 
that  the  eastern  wall  of  the  Haram  is  as  old  as  Herod, 
much  less  as  old  as  Solomon ;  for  the  supposed  Phoenician 
letters  found  on  stones  belonging  to  it  are  not  letters  at 
all,  and  may  be  of  any  date.1  Moreover,  there  are  various 
evidences  of  later  building  about  the  east  wall  of  the 
Haram ;  the  so-called  Golden  Gate  is  certainly  a  later  con 
struction,  and  Justinian's  church  rested  on  new  substruc 
tures  to  the  south  and  east  (Procopius,  De  ^Ed.,  v.  6),  which 
implies  an  extension  eastward  of  the  old  platform.  And 
this  is  confirmed  by  the  fact  that  in  the  neighbourhood  of 
the  south-east  angle  the  platform  does  not  rest  on  solid 
substructures  such  as  Josephus  speaks  of,  but  on  the  vaults 
known  as  Solomon's  stables.  Again,  though  the  temple  of 
Solomon  lay  above  the  town,  there  is  no  evidence  that  it 
was  on  the  very  top  of  the  hill ;  on  the  contrary,  buildings 
of  the  dimensions  given  in  1  Kings  might  have  been  placed 
on  the  hill-top  without  the  need  for  such  great  substructures 
as  are  spoken  of  in  1  Kings  vii.  10 ;  and  we  have  seen  in 
speaking  of  the  courts  of  the  first  temple  that  the  ground 
appears  to  have  risen  to  the  north,  the  upper  court  being 
on  that  side.2 

If  we  accept  the  measurements  of  Josephus  we  have  to  break  with 
mediaeval  tradition,  both  Moslem  and  Christian,  which  associates 
the  Sakhra  or  rock  under  the  dome  on  the  top  of  the  hill  with  the 
sacred  site  of  the  Jews.  So  much  weight  has  been  laid  on  this 
circumstance  by  writers  of  eminence  that  it  is  necessary  here  to  go 
into  some  particulars  and  show  that  earlier  tradition  goes  quite  the 
other  way.  It  is  a  Talmudic  legend  that  in  the  Holy  of  Holies 
the  place  of  the  lost  ark  was  taken  by  a  stone  called  the  "  founda 
tion  stone."  Further  this  stone  was  identified  with  Jacob's  stone  at 
Bethel  (comp.  Rashi  on  Gen.  xxviii.  and  Breithaupt's  notes).  Both 
Mohammedans  and  Christians  transferred  these  legends  to  the 
Sakhra,  which  the  former  accordingly  venerated  as  "a  gate  of 
heaven  "  (Ibn  'Abd  Eabbih,  'Ikd,  iii.  369).  Mohammedan  sources 
enable  us  to  trace  back  this  identification  to  the  Moslem  Jew  Wahb 
ibn  Monabbih,  who  enriched  Islam  with  so  many  Jewish  fables  and 
died  a  century  after  Jerusalem  was  taken  by  the  Arabs  (Tabari,  i. 
571  sq.  ;  Ibn  al-Fakih,  p.  97  sq.).  Eutychius,  on  the  other  hand, 
who  is  the  first  Christian  writer  to  apply  the  Jewish  legend  to  the 
Moslem  Sakhra,  avers  that  the  tradition  was  communicated  to  'Omar 
by  the  Christian  patriarch  Sophronius  on  the  taking  of  Jerusalem, 
and  guided  the  caliph  in  the  choice  of  a  site  for  his  mosque. 
Eutychius  wrote  nearly  three  hundred  years  after  this  event ;  and, 
though  it  is  known  from  earlier  authorities  ( Arculphus,  Theophanes) 
that  the  first  Moslem  mosque  was  built  on  what  was  pointed  out  as 
the  site  of  the  temple,  it  is  equally  certain,  and  was  known  to 
Eutychius  himself,  that  that  mosque  lay  to  the  south  of  the  Sakhra 
(Eutychius,  ii.  289),  which  was  not  embraced  in  the  precincts  of  the 
Moslem  sanctuary  till  the  reign  of  'Abd  al-Malik,  who  built  the  dome, 
as  an  inscription  with  the  date  691  still  testifies  (Ibid.,  p.  365). 
This  is  confirmed  by  the  excellent  Arabian  historian  Ibu  Wadih  (ii. 
311).  'Abd  al-Malik's  motive  was  political,  as  both  historians 
attest ;  Mecca  being  in  the  hands  of  a  rival,  he  resolved  to  set  up 

1  They  are  represented  in  the  Recovery  of  Jerusalem  (p.  143)  and 
in  the  A  tlas  of  plates  of  Jerusalem  published  by  the  Palestine  Explora- 
tiorf  Fund. 

2  That  the  temple  was  built  on  the  threshing-floor  of  Oman  is 
naturally  assumed  by  the  Chronicler,  who  likes  to  minimize  the  number 
of  old  Hebrew  sanctuaries  ;  but  the  old  history  knows  nothing  of  a  con 
secration  of  the  site  before  the  ark  was  placed  there. 


another  place  of  pilgrimage  to  supplant  the  Kaaba,  and  recommended 
it  to  the  faithful  as  the  point  from  which  the  Prophet  made  his 
miraculous  ascent  from  Jerusalem  to  heaven  (Ibn  Wadih,  ut  supra). 
There  is  nothing  of  the  Jewish  legend  here  ;  that,  as  we  have  seen, 
was  supplied  by  Wahb  in  the  next  generation,  and  on  his  founda 
tion  there  grew  up  a  mass  of  other  fables  for  which  it  is  enough  to 
refer  to  Ibn  al-Fakih,  p.  93  sq.  From  all  this  it  may  be  taken  as 
certain  that  at  the  time  of  'Omar  it  was  towards  the  south-west 
angle  of  the  Haram,  on  the  site  of  the  original  mosque,  that  tradi 
tion  supposed  the  temple  to  have  stood  ;  indeed  Eutychius  is  guilty 
of  self-contradiction  when  he  first  says  that  Sophronius  indicated 
the  Sakhra  to  'Omar  as  the  site  on  which  to  build  his  mosque,  and 
then  adds  that  it  was  not  part  of  the  Moslem  sanctuary  till  a 
generation  later.  Finally,  the  extension  of  the  Haram  to  the  north 
so  as  to  bring  the  Dome  of  the  Rock  into  the  centre  of  the  sacred 
area  was  the  work  of  'Abd  al-Malik's  son  Walid  (Eutychius,  ii.  373). 
Thus  far  we  have  met  with  nothing  but  confirmation 
of  Josephus's  measurements  and  the  site  they  imply;  but 
there  are  other  topographical  indications  which  supply 
confirmation  more  decisive.  And  first  let  us  compare 
what  is  related  of  the  outer  gates  of  Herod's  temple  with 
existing  remains.  On  the  north  was  the  gate  Tadi  of  the 
Mishnah,  which  Josephus  mentions  only  incidentally.  This, 
like  the  gate  Shushan  on  the  east,  which  he  does  not 
mention  at  all,  must  have  been  of  minor  importance ;  the 
chief  accesses  were  necessarily  from  the  lower  city  to  the 
south  and  the  upper  city  to  the  west  beyond  the  Tyropoeon 
valley.  The  south  wall,  says  Josephus,  had  gates  in  the 
middle  (Ant.,  xv.  11,  5).  The  Mishnah  names  them  the 
two  gates  of  Huldah,  which  may  mean  "tunnel  (weasel- 
hole)  gates."  There  is  a  double  gate  in  the  substructure 
of  the  south  wall,  350  feet  from  the  south-west  angle,  and 
from  it  a  double  tunnel  leads  up  to  the  platform.  This 
double  gate  exactly  fits  Josephus's  description.  There  is 
also  a  triple  gate,  600  feet  from  the  south-west  angle, 
which  those  who  suppose  the  wall  to  have  been  more  than 
600  feet  long  regard  as  the  second  Huldah  gate.  But 
this  view  does  not  give  us  two  gates  in  the  middle  of  the 
wall,  especially  as  the  old  wall  cannot  have  enclosed 
Solomon's  stables.  In  the  west  side  the  Mishnah  places 
one  gate  (Kiponus),  while  Josephus  recognizes  four.  But 
these  accounts  are  at  once  reconciled  if  we  accept  Josephus's 
measurements.  For  of  his  four  gates  the  most  southerly 
is  necessarily  the  one  which  opened  on  a  flight  of  steps 
descending  and  then  reascending  across  the  Tyropoeon  to 
the  upper  city  opposite.  Now  at  the  south-west  corner 
of  the  platform  there  are  still  remains  of  a  great  arch 
(Robinson's  arch),  which  must  have  belonged  to  a  bridge 
connecting  the  upper  city  with  the  south  portico  of  the 
temple.  Thus  one  of  the  four  gates  is  fixed.  The  second 
gate  led  to  Herod's  palace  (at  the  extreme  north  of  the 
upper  city)  by  means  of  an  embankment  crossing  the 
Tyropoeon  (Ant.,  xv.  11,  §  5).  Comparing  B. «/.,  ii.  16,  §  3, 
vi.  6,  §  2,  and  v.  4,  §  2,  we  see  that  the  embankment  also 
carried  the  city  wall  (the  so-called  first  wall).  Of  this 
approach  there  are  remains  at  Wilson's  arch,  600  feet 
north  of  Robinson's  arch 3 ;  thus,  if  Josephus's  measure 
ments  are  correct,  the  two  western  accesses  were  at  the 
extreme  ends  of  the  western  portico.  Josephus's  other 
two  gates  led  to  the  suburbs  outside  the  first  wall,  and 
therefore  lay  north  of  Wilson's  arch,  and  were  not  gates 
of  the  temple  enclosure  proper  but  of  the  Antonia,  which 
Josephus  habitually  reckons  as  part  of  the  outer  temple.4 
Of  them  the  Mishnah  would  naturally  take  no  account, 
and  as  naturally  it  would  neglect  the  gate  that  led  to  the 
palace  as  being  not  a  public  entrance.  But  further, 


3  The  adjoining  remains  of  ancient  buildings  unquestionably  mark 
the  site  of  the  council  hall  where  the  Sanhedrim  met,  and  which  was 
close  to  the  first  wall  and  the  temple  but  outside  the  latter  (B.  J., 
v.  4,  §  2  ;  vi.  6,  §  3). 

4  One  of  the  suburban  gates  may  be  Warren's  gate,  in  the  sub 
structures  of  the  Antonia  wall,  about  170  feet  north  of  Wilson's  arch. 
The  other  is  sometimes  identified  with  Barclay's  gate  between  Wilson's 
arch  and  Robinson's  arch.     But  this  would  not  lead  into  the  suburb. 
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according  to  Josephus's  account  of  the  whole  circumference 
of  the  temple  with  Antonia,  the  latter  extended  a  stadium 
north  of  the  north-west  angle  of  the  temple  portico,  i.e., 
600  feet  north  of  Wilson's  arch ;  and,  if  we  measure  off 
this  distance  on  a  plan  of  the  rock  contours  and  then  draw 
a  line  at  right  angles  to  represent  the  north  face  of  the 
Antonia,  we  find  that  this  line  runs  across  the  narrowest 
part  of  the  saddle  from  which  the  temple  hill  is  assailable. 
The  breadth  of  the  Antonia  from  east  to  west  cannot  have 
been  more  than  about  300  feet  if,  as  is  to  be  presumed, 
the  gate  Tadi  was  opposite  ^he  twin  gates  of  Huldah ;  but 
with  this  breadth  it  would  entirely  cover  the  dangerous 
saddle. 

Every  attempt  to  reconstruct  the  area  and  situation  of 
the  temple  as  it  was  before  Herod  must  be  more  or  less 
conjectural,  and  an  analysis  of  the  possibilities  would  take 
up  so  much  space  that  it  seems  better  simply  to  offer  a 
plan  which  appears  to  satisfy  the  main  conditions  of  the 
problem. 


A.  Temple.  B,  B,  B.  Inner  court.  C,  C,  C.  Great  court.  D,  E.  Porches 
of  the  king's  house.  F.  Palace  of  Solomon.  G.  Great  tower  of  prison 
court.  H.  House  of  the  forest  of  Lebanon.  J.  Water  gate.  K. 
North  court.  L,  L,  L.  New  space  taken  in  by  Herod.  MNPQ. 
Herod's  enclosure.  NP.  Solomon's  portico.  PQ.  Stoa  Basilica  or 
royal  portico.  P.  Triple  gate.  Q.  Robinson's  arch.  R.  Double 
gate  (Huldah  gates).  M.  Wilson's  arch. 

According  to  this  plan  the  area  of  the  temple  enclosure 
was  doubled  by  Herod,  his  additions  being  in  the  parts 
where  the  work  of  levelling  up  was  heaviest,  and  where 
neither  the  convenience  of  worshippers  nor  reasons  of 
defence  called  on  earlier  builders  to  extend  the  plateau. 
It  is  certain  that  the  substructures  of  the  south-west  angle, 
raised  to  a  dizzy  height  above  the  Tyropoeon,  are  Herod's 
(Ant.,  xv.  11,  §  5),  and  Josephus  also  speaks  of  an  extension 
to  the  north  (B.J.,  v.  5,  §  1).  But,  on  the  other  hand,  the 
Baris  already  adjoined  the  temple,  a  condition  which  is 
satisfied  by  giving  the  older  north  court  K  (correspond 
ing  to  the  new  court  of  Chronicles,  and  perhaps  also  to  the 
upper  court  of  the  first  temple)  a  length  from  east  to  west 
of  300  feet  and  a  breadth  from  north  to  south  of  150. 
The  old  east  face  of  the  plateau  is,  as  Josephus  says,  600 
feet  long,  but  this  length  was  gained  after  the  time  of 
Nehemiah  by  taking  in  the  site  of  the  armoury  or  house 


of  the  forest  of  Lebanon  (H)  and  the  street  in  front  of  the 
water  gate  (J).  For  the  proof  that  the  water  gate  stood 
at  a  re-entrant  angle  between  the  retaining  walls  of  the 
armoury  and  the  palace  and  faced  east  as  shown  in  the 
plan  reference  must  be  made  to  an  article  in  the  Journal 
of  Philology  (vol.  xvi.).  The  rocky  boss  between  these 
two  walls  was  in  Nehemiah's  time  surrounded  by  an  out 
work,  which  to  the  north  joined  the  wall  of  Ophel, — that 
is,  of  the  swelling  mass  of  hill  which  lies  out  to  the  north 
east  of  the  palace.  From  the  lower  city  (south  of  the 
Haram  area)  a  stair  near  the  wall  led  up  to  the  plateau  H 
(Neh.  iii.  19;  xii.  37).  The  armoury  was  150  feet  long 
and  75  broad ;  the  plan  allows  the  same  dimensions  for 
the  open  space  within  the  water  gate.  The  great  court 
C,  C,  C  is  arranged  in  accordance  with  1  Kings  vii.  12,  in 
such  a  way  that  it  is  at  once  the  court  of  the  palace  and 
that  of  the  temple,  enclosing  the  inner  court  B.  The 
dimensions  of  the  inner  court  are  not  given  in  1  Kings,  but 
as  the  temple  was  twice  the  size  of  the  tabernacle  the  court 
was  probably  also  double  the  court  of  the  tabernacle.  This 
gives  a  length  of  300  feet  and  a  breadth  of  150,  as  in  the 
plan.  The  part  of  the  court  in  front  of  the  temple  is  150 
feet  square,  which  agrees  with  the  dimensions  given  in 
Ezek.  xl.  23,  27.  The  great  court  is  a  square  of  300  feet. 
This  gives  room  on  the  east  face  for  two  porches  D  and  E 
leading  to  the  palace  and  each  75  feet  long.  Both  porches 
are  described  in  1  Kings  vii.  6,  8,  and  the  dimensions  of 
one  are  given.  It  is  also  expressly  stated  that  the  porch 
was  before  (i.e.,  on  the  east  side  of)  the  piHars  that  deco 
rated  its  front,  and  that  it  led  into  the  inner  court  of  the 
palace,  so  that  the  arrangement  in  the  plan  is  fully  justified. 
In  the  time  of  Jeremiah  (xxxviii.  14)  there  were  three 
entries  from  the  palace  to  the  temple ;  the  third  was  prob 
ably  into  the  north  court,  the  palace  having  been  extended 
northwards.  It  is  evident  that  before  the  time  of  Herod 
the  palace  had  disappeared.  It  was  on  a  lower  level  than 
the  temple,  and  when  it  was  cleared  away  the  great  sub 
structures  on  the  line  PE  stood  out  as  the  boundary  of 
Solomon's  building.  North  of  E  the  substructures  were 
less  considerable,  the  rock  at  the  north  end  of  this  porch 
being  but  20  feet  under  the  present  level  of  the  plateau. 
In  Herod's  time,  as  can  be  seen  at  Robinson's  arch,  the 
level  of  the  plateau  was  the  same  as  at  present  (2420  feet), 
but  in  older  times  there  was  a  fall  between  the  upper  and 
lower  court,  and  K  was  probably  10  feet  above  C,  C,  C. 
In  that  case  D  was  on  the  natural  level  of  the  ground, 
while  (unless  the  great  court  was  on  two  levels)  E  stood 
on  a  retaining  wall  10  feet  high  at  the  north  end  of  the 
porch  and  nearly  twice  as  lofty  at  the  south  end.  The 
plan  shows  the  temple  thrown  out  on  very  lofty  substruc 
tures,  so  as  to  be  practically  inaccessible  on  all  sides  and 
overhang  the  Tyropoeon  in  the  most  striking  way.1  The 
whole  group  of  buildings  formed  a  complete  defence  to  the 
city  of  David  on  its  northern  or  vulnerable  side.  It  will 
be  observed  that  in  Herod's  temple  the  Huldah  gates  at 
B,  led  directly  to  the  altar,  the  position  of  which  seems 
never  to  have  been  changed,  and  also  that  the  plan  explains 
the  statement  of  Hecataeus  that  the  temple  was  150  feet 
broad.  His  length  of  500  feet  from  east  to  west  is  50  feet 
too  much  unless  he  includes  some  remains  of  the  old  palace. 
The  Baris  is  shown  as  standing  on  the  south-west  corner 
of  the  existing  platform  of  the  Dome  of  the  Rock. 

A  word  may  be  said  in  conclusion  on  the  ancient  line  of 
wall  to  the  west  of  the  temple,  which,  as  has  been  shown 
from  Neh.  iii.  in  the  article  JERUSALEM,  ran  along  the 
eastern  side  of  the  Tyropoeon.  A  bridge  connected  the 
temple  with  the  upper  city  in  the  time  of  the  later  Has- 
moneans,  and,  as  the  palace  (on  the  site  of  Herod's  palace) 

1  It  ought,  however,  to  be  observed  that  the  contour  lines  in  and 
near  B,  B,  B  are  almost  purely  conjectural. 
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and  the  Baris  were  the  points  which  it  was  most  important 
to  connect,  it  no  doubt  corresponded  to  the  northern  bridge 
already  spoken  of,  at  Wilson's  arch  M.  But  at  that  date 
it  must  have  led,  not  directly  to  the  temple,  but  to  a  lower 
point  on  the  slope  south  of  the  Baris.  In  Nehemiah's  time 
there  was  no  bridge,  but  the  gate  of  Ephraim  probably 
corresponded  to  the  east  end  of  the  bridge  near  the  south 
west  angle  of  the  Baris.  In  that  case  the  wall,  as  is  natural, 
ran  close  under  the  western  substructures  of  the  temple 
and  probably  served  as  a  buttress  to  them  in  the  part  of 
its  course  south  of  the  gate  of  Ephraim,  which  in  Neh. 
xii.  38  is  called  "the  broad  wall."  The  throne  of  the 
Persian  governor,  beside  the  gate  of  Ephraim  (see  JERUSA 
LEM,  vol.  xiii.  p.  640),  stood  so  close  to  the  Baris  that  we 
may  conclude  that  there  was  already  a  castle  on  its  site, 
held  for  the  great  king.  The  position  assigned  to  the 
gate  of  Ephraim,  which,  according  to  2  Kings  xiv.  13,  was 
600  feet  from  the  corner  gate,  where  the  north  wall  of  the 
city  joined  the  west  wall,  suits  the  fact  that  a  line  drawn 
east  and  west  600  feet  north  of  Wilson's  arch  coincides 
with  the  line  of  scarped  rock  marked  on  the  plan.  Here, 
therefore,  the  old  north  wall  ran,  with  the  great. fosse 
filled  up  by  Pompey.  This  wall  figures  also  in  Herod's 
siege,  but  seems  to  have  been  destroyed  by  him. 

Literature. — The  literature  of  the  subject  is  immense.  There- 
suits  of  modern  surveys  and  diggings  are  given  in  the  Palestine 
Exploration  Fund  volume  on  Jerusalem  (London,  1884)  and  in  the 
accompanying  Atlas.  Of  other  books  it  may  suffice  to  name  De 
Arogue,  Le  Temple  de  Jerusalem  (fol.,  Paris,  1864);  Fergusson, 
Topography  of  Jerusalem  (8vo,  London,  1847);  Id.,  The  Temples 
of  the  Jews  (4  to,  London,  1878)  ;  Thrupp,  Antient  Jerusalem  (8vo, 
Cambridge,  1855) ;  Lewin,  The  Siege  of  Jerusalem  by  Titus  (8vo, 
London,  1863) ;  and  Perrot  and  Chipiez,  Histoire  de  I 'Art  (Paris, 
1887).  (W.  R.  S.) 

TEMPLE,  SIR  WILLIAM  (1628-1699),  English  states 
man,  diplomatist,  and  author,  was  born  in  London  in 
1628.  He  came  of  an  old  English  family,  but  of  the 
younger  branch  of  it,  which  had  for  some  time  been  settled 
in  Ireland.  He  was  the  eldest  son  of  Sir  John  Temple, 
master  of  the  rolls  in  that  country.  His  mother  was  Mary 
Hammond,  sister  of  a  well-known  Tory  divine.  Temple 
received  a  liberal  education,  calculated  to  produce  that 
moderation  of  judgment  for  which  he  was  afterwards  re 
markable.  He  was  first  a  pupil  of  his  uncle  Dr  Hammond, 
after  which  he  went  to  the  grammar-school  at  Bishop  Stort- 
ford,  and  then  to  the  Puritan  college  of  Emmanuel  at 
Cambridge,  where  he  came  under  the  influence  of  Cud- 
worth.  At  the  commencement  of  the  civil  troubles  his 
father  embraced  the  popular  cause  and  was  deprived  of 
his  office.  Coming  to  England,  he  sat  in  the  Long  Parlia 
ment  as  member  for  Chichester,  and  was  one  of  the  recal 
citrant  members  turned  out  by  Colonel  Pride.  Before 
this  event  happened  his  son  had  left  Cambridge,  without 
taking  a  degree,  and  in  1647  started  to  travel  abroad.  In 
the  Isle  of  Wight,  while  on  his  way  to  France,  he  fell  in 
with  Dorothy  Osborne,  and  won  her  affections.  Her 
father,  Sir  Peter  Osborne,  was  governor  of  Guernsey  and 
a  Royalist.  Her  family  were  naturally  opposed  to  the 
match,  and  threw  difficulties  in  the  way,  which  hindered 
its  consummation  for  seven  years.  During  this  period 
Temple  travelled  in  France,  Spain,  Holland,  and  other 
countries,  gaining  knowledge  of  the  world  and  keeping 
up  a  constant  correspondence  with  his  betrothed.  At 
length,  apparently  in  1654,  the  difficulties  were  surmounted 
and  the  marriage  took  place.  In  1655  Temple  and  his 
wife  went  to  Ireland.  The  next  five  years  were  spent  in 
the  house  of  Sir  John  Temple,  who  had  made  his  peace 
with  Cromwell,  and  had  resumed  his  official  position.  His 
son  took  no  part  in  politics,  but  lived  the  life  of  a  student 
and  a  country  gentleman. 

The  accession  of  Charles  II.  rescued  Temple,  like  many 
others,  from  obscurity.  In  1660  he  sat  in  the  convention 


parliament  at  Dublin  as  member  for  Carlow,  and  he  repre 
sented  the  same  county  along  with  his  father  in  the 
regular  parliament  that  followed.  After  a  short  visit  to 
England  in  1661,  as  commissioner  from  the  Irish  parlia 
ment,  he  finally  removed  thither  in  1663.  There  he 
attached  himself  to  Arlington,  secretary  of  state,  and  two 
years  later  received  his  first  employment  abroad.  It  was 
in  March  1665  that  the  disastrous  war  with  the  United 
Netherlands  began.  Charles  II.  was  anxious  to  obtain 
allies,  especially  as  Louis  XIV.  was  taking  up  a  hostile 
attitude.  At  this  juncture  the  bishop  of  Miinster  sent 
an  envoy  to  England,  offering  to  attack  the  Dutch  if  the 
English  Government  would  supply  the  means.  Temple 
was  sent  over  to  negotiate  a  treaty,  and  in  this  business 
gave  evidence  not  only  of  the  diplomatic  skill  but  of  the 
peculiar  candour  and  frankness  for  which  he  was  after 
wards  so  distinguished.  He  was  successful  in  making  the 
treaty,  but  it  was  rendered  ineffectual  by  the  declaration 
of  war  by  France,  the  threats  of  Louis,  and  the  double- 
dealing  of  the  prelate,  who,  after  receiving  a  great  part  of 
the  subsidy,  made  a  separate  peace  with  the  Netherlands. 
As  a  reward  for  his  services  Temple  was  created  a  baronet, 
and  in  October  1665  became  the  English  representative 
at  the  viceregal  court  at  Brussels.  While  the  war  con 
tinued,  Temple's  duties  consisted  chiefly  in  cultivating 
good  relations  with  Spain,  which  was  a  neutral  in  the 
quarrel  between  England  and  the  Dutch,  but  was  threat 
ened  by  the  claims  of  Louis  XIV.  on  the  Spanish  Nether 
lands.  Louis's  designs  became  apparent  in  the  spring  of 
1667,  when  he  marched  an  army  into  Flanders.  This 
event  was  one  of  those  which  led  to  the  peace  of  Breda, 
and  to  the  subsequent  negotiations,  which  are  Temple's 
chief  title  to  fame.  The  French  conquests  were  made  at 
the  expense  of  Spain,  but  were  almost  equally  dangerous  to 
the  United  Netherlands,  whose  independence  would  have 
been  forfeited  had  Louis  succeeded  in  annexing  Flanders. 
While  the  French  were  taking  town  after  town,  Temple 
made  a  journey  into  Holland  and  visited  De  Witt.  The 
friendship  established  and  the  community  of  views  dis 
covered  during  this  interview  facilitated  the  subsequent 
negotiations.  Temple  had  for  some  time  pressed  on  his 
Government  the  necessity  of  stopping  the  French  advance, 
and  had  pointed  out  the  way  to  do  so,  but  it  was  not  till 
December  1667  that  he  received  instructions  to  act  as 
he  had  suggested.  He  at  once  set  out  for  The  Hague, 
and  in  January  1668  a  treaty  was  made  between  England 
and  the  United  Netherlands,  which,  being  joined  shortly 
afterwards  by  Sweden,  became  known  as  the  Triple  Alli 
ance.  It  was  a  defensive  treaty,  made  against  the  en 
croachments  of  France.  Whether  we  regard  the  skill  and 
celerity  with  which  the  negotiations  were  conducted  or 
the  results  of  the  treaty,  the  transaction  reflects  great 
credit  on  Temple.  The  French  king  was  checked  in  mid- 
career,  and,  without  a  blow  being  struck,  was  obliged  to 
surrender  almost  all  his  conquests.  Pepys  records  public 
opinion  on  the  treaty  by  saying  that  it  was  "the  only 
good  public  thing  that  hath  been  done  since  the  king 
came  into  England." 

Unfortunately  the  policy  thus  indicated  was  but  short 
lived.  In  taking  up  a  hostile  attitude  towards  France 
Charles's  object  had  apparently  been  only  to  raise  his  price. 
Louis  took  the  hint,  increased  his  offers,  and  two  years 
later  the  secret  treaty  of  Dover  reversed  the  policy  of  the 
Triple  Alliance.  Meanwhile  Temple  had  developed  the 
good  understanding  with  the  Dutch  by  contracting  a  com 
mercial  treaty  with  them  (February  1668),  and  had  acted 
as  English  plenipotentiary  at  Aix-la-Chapelle,  where  peace 
between  France  and  Spain  was  made  in  May  1 668.  Shortly 
afterwards  he  was  appointed  ambassador  at  The  Hague. 
Here  he  lived  for  two  years  on  good  terms  both  with  De 
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Witt  and  with  the  young  prince  of  Orange,  afterwards 
William  III.  The  treaty  of  Dover  led  to  Temple's  recall ; 
but  the  plot  was  not  yet  ripe,  and  Temple  nominally  held 
his  post  for  another  year.  He  perceived,  however,  that 
his  day  was  over  and  retired  to  his  house  at  Sheen.  In 
June  1671  he  received  his  formal  dismissal.  The  war  with 
the  Netherlands  broke  out  next  year,  and  was  almost  as 
discreditable  to  England  as  that  of  1665.  Want  of  success 
and  the  growing  strength  of  the  opposition  in  parliament 
forced  Charles  to  make  peace,  and  Temple  was  brought 
out  of  his  retirement  to  carry  through  the  change  of  front. 
After  a  negotiation  of  three  days,  carried  on  through  the 
medium  of  the  Spanish  ambassador,  the  treaty  of  West 
minster  was  made  (February  1674).  As  a  recognition  of 
his  services  Temple  was  now  offered  the  embassy  to  Spain. 
This  he  declined,  as  well  as  the  offer  of  a  far  more  import 
ant  post,  that  of  secretary  of  state,  but  accepted  instead 
a  renewal  of  his  embassy  to  The  Hague,  whither  he  went 
in  July  1674.  In  the  March  following  he  was  nominated 
ambassador  to  the  congress  at  Nimeguen ;  but,  owing  to 
the  tortuousness  of  Charles's  dealings,  it  was  not  till  July 
1676  that  he  entered  that  town.  The  negotiations  dragged 
on  for  two  years  longer,  for  Charles  was  still  receiving 
money  from  France,  and  English  mediation  was  no  more 
than  a  ruse.  In  the  summer  of  1677  Temple  was  sum 
moned  to  England  and  received  a  second  offer  of  the 
secretaryship  of  state,  which  he  again  declined.  In  the 
autumn  of  the  same  year  he  had  the  satisfaction  of  re 
moving  the  last  difficulties  which  hindered  the  marriage 
of  William  and  Mary,  an  event  which  seemed  to  complete 
the  work  of  1668  and  1674.  Louis  still  remaining  obsti 
nate  in  his  demands,  Temple  was  commissioned  in  July 
1678  to  make  an  alliance  with  the  states,  with  the  object 
of  compelling  France  to  come  to  terms.  This  treaty  was 
instrumental  in  bringing  about  the  general  pacification 
which  was  concluded  in  January  1679. 

This  was  Temple's  last  appearance  in  the  field  of 
diplomacy  ;  but  his  public  life  was  not  yet  over.  A  third 
offer  of  the  secretaryship  was  made  to  him ;  but,  unwilling 
as  ever  to  mix  himself  up  with  faction  and  intrigue,  he 
again  declined.  He  did  not,  however,  withdraw  from 
politics ;  on  the  contrary,  he  was  for  a  short  time  more 
prominent  than  ever.  The  state  was  passing  through  a 
grave  crisis.  Political  passion  was  embittered  by  religious 
fanaticism.  Parliament  was  agitated  by  the  popish  plot, 
and  was  pressing  on  the  Exclusion  Bill.  The  root  of  all 
the  mischief  lay  in  the  irresponsibility  of  the  cabinet  to 
parliament  and  its  complete  subservience  to  the  crown. 
To  remedy  this,  Temple  brought  forward  his  plan  for  a 
reform  of  the  privy  council.  This  body  was  to  consist  of 
thirty  members,  half  of  whom  were  to  be  the  chief  officers 
of  the  crown,  the  other  half  being  persons  of  importance, 
lords  and  commoners,  chosen  without  reference  to  party. 
Special  care  was  taken  to  select  men  of  wealth,  which 
Temple  considered  as  the  chief  source  of  political  influence. 
By  the  advice  of  this  council  the  king  promised  to  act. 
The  parliament,  it  was  supposed,  would  trust  such  a  body, 
and  would  cease  to  dictate  to  the  crown.  The  scheme  was 
accepted  by  the  king,  but  was  a  failure  from  the  outset. 
Intended  to  combine  the  advantages  of  a  parliament  and 
a  council,  it  created  a  board  which  was  neither  the  one 
nor  the  other.  The  conduct  of  affairs  fell  at  once  into 
the  hands  of  a  junta  of  four,  of  whom  Temple  was  at  first 
one,  and  the  king  violated  his  promise  by  dissolving  parlia 
ment  without  asking  the  advice  of  the  council.  Temple 
retired  in  disgust  to  his  villa  at  Sheen,  and  appeared  only 
occasionally  at  the  council,  where  he  soon  ceased  to  exer 
cise  any  influence.  In  1680  he  was  nominated  ambassador 
to  Spain,  but  stayed  in  England  in  order  to  take  his  seat 
in  parliament  as  member  for  the  university  of  Cambridge. 


He  took  no  part  in  the  debates  on  the  great  question  of 
the  day,  and  acting  on  the  king's  advice  declined  to  sit  in 
the  parliament  of  1681.  Early  in  that  year  his  name  was 
struck  off  the  list  of  the  council,  and  henceforward  he  dis 
appeared  from  public  life.  He  continued  to  live  at  Sheen 
till  1686, when  he  handed  over  his  estate  there  to  his  son,  the 
only  survivor  of  seven  children,  and  retired  to  Moor  Park 
in  Surrey.  When  William  III.  came  to  the  throne  Temple 
was  pressed  to  take  office,-  but  refused.  His  son  became 
secretary  at  war,  but  committed  suicide  immediately  after 
wards.  Sir  William,  though  occasionally  consulted  by  the 
king,  took  no  further  part  in  public  affairs,  but  occupied 
himself  in  literature,  gardening,  and  other  pursuits.  It 
should  not  be  omitted  that  Swift  lived  with  him  as  secre 
tary  during  the  last  ten  years  (with  one  short  interval)  of 
his  life.  Temple  died  at  Moor  Park  on  27th  January  1699. 

Temple's  literary  works  are  mostly  political,  and  are  of  consider 
able  importance.  Among  them  may  be  mentioned  An  Essay  on 
the  Present  State  and  Settlement  of  Ireland  (1668) ;  The  Empire, 
Sweden,  &c.,  a  survey  of  the  different  Governments  of  Europe  and 
their  relations  to  England  (1671) ;  Observations  upon  the  United 
Provinces  (1672) ;  Essay  upon  the  Original  and  Nature  of  Govern 
ment  (1672);  Essay  upon  the  Advancement  of  Trade  in  Ireland 
(1673).  Some  of  these  were  published  in  the  first  part  of  his  Miscel 
lanea  (1679).  In  the  same  year  apparently  his  Poems  were  privately 
printed.  In  1683  he  began  to  write  his  Memoirs.  The  first  part, 
extending  from  1665  to  1671,  he  destroyed  unpublished  ;  the 
second,  from  1672  to  1679,  was  published  without  his  authority  in 
1691 ;  the  third,  from  1679  to  1681,  was  published  by  Swift  in 
1709.  In  1692  he  published  the  second  part  of  his  Miscellanea, 
containing  among  other  subjects  the  essay  Upon  the  Ancient  and 
Modern  Learning,  which  is  remarkable  only  as  haying  given  rise  to 
the  famous  controversy  on  the  "Letters  of  Phalaris."  His  Intro 
duction  to  the  History  of  England,  a  short  sketch  of  English  history 
to  1087,  was  published  in  1695.  Several  collections  of  his  letters 
were  published  by  Swift  and  others  after  his  death. 

His  fame  rests,  however,  far  more  on  his  diplomatic  triumphs 
than  on  his  literary  work.  His  connexion  with  domestic  affairs 
was  slight  and  unsuccessful.  He  was  debarred  both  by  his  virtues 
and  his  defects, — by  his  impartiality,  his  honesty,  and  his  want  of 
ambition, — from  taking  an  active  part  in  the  disgraceful  politics  of 
his  time.  But  in  the  foreign  relations  of  his  country  he  was 
intimately  concerned  for  a  period  of  fourteen  years,  and  in  all  that 
is  praiseworthy  in  them  he  had  a  principal  hand.  He  cannot 
be  called  great,  but  he  will  be  remembered  as  one  of  the  ablest 
negotiators  that  England  has  produced,  and  as  a  public  servant 
who,  in  an  unprincipled  age  and  in  circumstances  peculiarly  open 
to  corruption,  preserved  a  blameless  record. 

See  Life  and  Works  of  Sir  William  Temple,  2  vols.  fol.,'1720 ;  2d  ed.,  with  Life 
by  Lady  Giffard,  1731  ;  a  more  complete  edition,  including  the  Letters,  was 
published  in  4  vols.  8vo,  1814  ;  Burnet,  History  of  his  own  Time  ;  Courtenay, 
Memoirs  of  the  Life,  &c.,  of  Sir  William  Temple,  2  vols.,  1836  ;  Macaulay,  Essay 
on  Sir  William  Temple.  (G.  W.  P.) 

TENANT.     See  LANDLORD  AND  TENANT. 

TENASSERIM,  a  division  of  the  province  of  British 
Burmah,  lying  between  9°  30'  and  19°  30'  N.  lat.  and 
95°  50'  and  99°  30'  E.  long.  It  has  an  area  of  46,730 
square  miles  and  comprises  the  seven  districts  of  Moulmein 
town,  Amherst,  Tavoy,  Mergui,  Shwagyin,  Toungoo,  and 
Salwin,  which  formed  the  tract  south  of  Pegu  conquered 
from  Burmah  in  1826,  and  were  for  many  years  generally 
known  as  the  Tenasserim  provinces.  The  southern  ex 
tremity  of  the  division  approaches  the  insular  region  of 
Malaysia,  and  it  is  fringed  along  its  entire  western  coast 
by  a  number  of  islands,  forming  in  the  north  the  Moscos 
and  in  the  south  the  Mergui  Archipelago.  The  eastern 
frontier  is  formed  by  a  mountain  range  5000  feet  high, 
which  acts  as  a  water-parting  between  the  Tenasserim  and 
the  Siamese  river  systems. 

The  population  of  the  division  in  1881  was  825,741  (437,900 
males  and  387,841  females).  By  religion  Hindus  numbered  23,145, 
Mohammedans  24,786,  Christians  28,315,  Buddhists  698,304,  and 
Nat  worshippers  51,160.  The  cultived  area  in  1885-86  was  returned 
at  729,251  acres.  The  gross  revenue  in  the  same  year  was  £184,162, 
of  which  the  land-tax  yielded  £107,631. 

TENBY,  a  municipal  and  parliamentary  borough  and 
watering-place  of  Pembrokeshire,  South  Wales,  is  finely 
situated  on  a  long  and  narrow  promontory  of  limestone 
rock,  washed  on  three  sides  by  the  sea,  on  the  west  side  of 
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Carmarthen  Bay,  and  on  a  branch  of  the  South  Wales 
Railway,  10  miles  east  of  Pembroke  and  274  west  of 
London  (by  rail).  Its  chief  attractions  as  a  watering-place 
are  its  picturesque  appearance,  its  antiquarian  remains,  its 
equable  and  salubrious  climate,  and  its  wide  stretch  of  firm 
sands.  There  are  considerable  remains  of  the  old  fortifica 
tions  of  the  town,  dating  originally  from  the  Norman  Con 
quest,  and  repaired  by  Elizabeth,  whose  initials  with  the 
date  1588  are  inscribed  on  a  stone  near  the  fine  south-west 
gate,  which  with  the  south-west  and  north-west  walls  is  in 
very  good  preservation.  The  remains  of  the  castle  on  a 
lofty  rock  at  the  extremity  of  the  promontory  include  the 
keep,  a  circular  bastion  overhanging  the  cliffs,  and  portions 
of  the  outer  wall.  Within  the  grounds,  which  are  laid  out 
in  walks,  there  is  a  local  museum ;  and  on  the  summit  of 
the  hill  is  the  Welsh  memorial  to  the  Prince  Consort,  a 
statue  of  Sicilian  marble  (1865).  Opposite  the  castle, 
about  100  yards  distant  and  accessible  on  foot  at  low 
water,  is  St  Catherine's  Island,  on  which  is  a  strong  fort 
begun  in  1868,  forming  one  of  the  land  defences  of  Pern- 
broke  dockyard.  The  parish  church  of  St  Mary  is  a  large 
and  beautiful  building,  showing  every  variety  of  style  from 
the  Xorman  of  the  12th  to  the  Tudor  of  the  late  16th 
century ;  it  has  a  massive  tower  with  a  spire  rising  to  a 
height  of  152  feet.  In  the  north  aisle  are  some  mediaeval 
altar  tombs  and  in  the  south  aisle  one  of  the  early  Tudor 
period.  The  fisheries  of  Tenby,  for  which  the  place  was 
noted  at  a  very  early  period,  are  still  of  importance.  The 
trade  of  the  port  is  inconsiderable.  Steamers,  however, 
ply  to  Bristol,  Cardiff,  Ilfracombe,  and  Weston- super  - 
Mare.  In  the  neighbourhood  there  are  extensive  limestone 
quarries.  The  population  of  the  municipal  and  parlia 
mentary  borough  (area  640  acres)  in  1871  was  3810,  and 
in  1881  it  was  4750.  In  summer  it  is  augmented  by 
more  than  a  half. 

Tenby  has  the  same  derivation  as  Denbigh  in  North  Wales. 
Anciently  it  was  called  Dynbych-y-Pyscod,  the  "  precipice  of  fishes." 
The  importance  of  the  town  dates  from  the  settlement  of  the 
Flemings  in  the  reign  of  Henry  I.  In  1150  Cadell,  eldest  son  of 
Rhys  ab  Gryffith,  was  slain  by  the  people  of  Tenby,  in  revenge  for 
which  the  castle  was  taken  and  the  town  devastated  by  his  two 
brothers  Meredith  and  Rhys.  During  the  Wars  of  the  Roses  the 
fortifications  were  restored  and  strengthened  by  Jaspar,  earl  of 
Pembroke.  They  were  again  greatly  strengthened  by  Elizabeth  in 
apprehension  of  the  landing  of  the  Spaniards.  At  the  beginning 
of  the  Civil  -War  the  town  and  castle  were  garrisoned  for  the  king, 
but  in  1644  it  surrendered  to  the  Parliamentarians  after  a  siege  of 
three  days.  Its  privileges  were  extended  by  Humphrey,  duke  of 
Gloucester,  who  made  the  mayor  an  independent  justice,  and  by 
Henry  IV.,  Henry  VI.,  Elizabeth,  and  Charles  I.  It  is  now 
governed  by  the  Slunicipal  Act,  and  the  corporation  are  the  sani 
tary  authority.  Since  the  27th  of  Henry  VIII.  it  has  formed 
part  of  the  Pembroke  district  of  boroughs  for  parliamentary  repre 
sentation. 

TENCH,  the  Tinea  tinea  of  naturalists,  is  one  of  the 
commonest  and  most  widely  spread  freshwater  fishes  of 
Europe.  It  is  generally  distributed  in  all  suitable  local 
ities  throughout  England,  but  is  limited  to  a  few  lakes 
and  ponds  in  the  south  of  Scotland  and  in  Ireland.  As  the 
tench  is  of  comparatively  uncommon  occurrence  in  unen 
closed  waters,  its  place  among  the  indigenous  fishes  of 
Great  Britain  has  been  denied,  and  it  has  been  supposed 
to  have  been  introduced  from  the  Continent.  In  central 
Europe,  however,  where  it  is  undoubtedly  indigenous,  it 
thrives  best  in  enclosed,  preserved  waters,  with  a  clayey 
or  muddy  bottom  and  with  an  abundant  vegetation;  it 
avoids  clear  waters  with  stony  ground,  and  is  altogether 
absent  from  rapid  streams.  The  tench  belongs  to  the 
family  of  carps  (Cyprinidx),  and  is  distinguished  from  the 
other  members  of  that  family  by  its  very  small  scales, 
which  are  deeply  embedded  in  a  thick  skin,  whose  surface 
is  as  slippery  as  that  of  an  eel.  All  the  fins  have  a  rounded 
outline ;  the  short  dorsal  fin  is  without  a  spine,  but  the 


males  possess  a  very  thick  and  flattened  outer  ray  in  the 
ventral  fins.  The  mouth  is  rather  narrow  and  provided 
at  each  corner  with  a  very  small  barbel.  Tench  if  kept 
in  suitable  waters  are  extremely  prolific,  and  as  they 
grow  within  a  few  years  to  a  weight  of  3  or  4  Bb,  and  are 
then  fit  for  the  table,  they  may  be  profitably  introduced 


Tench  (Tinea  tinea). 

into  ponds  which  are  already  stocked  with  other  fishes, 
such  as  carp  and  pike.  They  live  on  small  animals  or  soft 
vegetable  substances,  which  they  root  up  from  the  ground. 
The  albino  variety  especially,  which  is  known  as  the  "golden 
tench,"  can  be  recommended  for  ornamental  waters,  as  its 
bright  orange  colours  render  it  visible  for  some  distance 
below  the  surface  of  the  water.  This  variety,  which  seems 
to  have  been  originally  bred  in  Silesia,  is  not  less  well- 
flavoured  than  the  normally  coloured  tench,  and  grows  to 
the  same  size,  viz.,  to  6  and  even  8  5). 

TENDER.     See  PAYMENT. 

TENERIFFE.     See  CANARY  ISLANDS,  vol.  iv.  p.  798. 

TENIERS,  DAVID  (1610-1690),  the  younger,  a  Flemish 
painter,  almost  ranking  in  celebrity  with  Rubens '  and 
Van  Dyck,  was  born  in  Antwerp  on  15th  December  1610. 
His  father,  David  Teniers  the  elder  (1582-1649),  whose 
style  he  followed  with  a  vastly  superior  power  of  concep 
tion,  had  been  a  pupil  of  Elsheimer  in  Rome  and  of  Rubens 
in  Antwerp.  Besides  these  influences,  we  can  also  dis 
tinctly  trace  that  of  Adrian  Brouwer  at  the  outset  of  his 
career.  Although  the  young  painter's  general  system  often 
reminds  us  of  Rubens,  several  of  his  works  also  betray  a 
vivid  recollection  of  Brouwer  in  type  as  well  as  general 
arrangement.  There  is  no  evidence,  however,  that  either 
Rubens  or  Brouwer  interfered  in  any  way  with  Teniers's 
education,  and  Smith  may  be  correct  in  supposing  that 
the  admiration  which  Brouwer's  pictures  at  one  time  ex 
cited  alone  tempted  the  younger  artist  to  imitate  them. 
The  only  trace  of  personal  relations  having  existed  between 
Teniers  and  Rubens  is  the  fact  that  the  ward  of  the  latter, 
Anne  Breughel,  the  daughter  of  John  (Velvet)  Breughel, 
married  Teniers  in  1637.  Admitted  as  a  "master"  in  the 
guild  of  St  Luke  in  1632,  Teniers  had  even  before  this 
made  the  public  acquainted  with  his  works.  The  Berlin 
museum  possesses  a  group  of  ladies  and  gentlemen  dated 
1630.  No  special  signature  positively  distinguishes  these 
first  productions  from  those  of  his  father,  and  we  do  not 
think  it  correct  to  admit  with  some  writers  that  he  first 
painted  religious  subjects.  Dr  Bode,  in  a  most  remarkable 
study  of  Brouwer  and  his  works,  expresses  the  opinion  that 
Teniers's  earliest  pictures  are  those  found  under  the  signa 
ture  "  Tenier  "  (with  the  omission  of  the  final  s).  Tenier 
is  in  reality  a  Flemish  version  of  a  thoroughly  Walloon 
name,  "Taisnier,"  which  the  painter's  grandfather,  a  mercer, 
brought  with  him  when  he  came  from  Ath  in  1558,  and 
Bode's  supposition  is  greatly  strengthened  by  the  circum 
stance  that  not  only  David  the  elder  but  his  brother 
Abraham  and  his  four  sons  were  all  inscribed  as  "  Tenier  " 
in  the  ledgers  of  the  Antwerp  guild  of  St  Luke.  Some 
really  first-rate  works — the  Prodigal  Son  and  a  group  of 
Topers  in  the  Munich  gallery,  as  well  as  a  party  of  gentle 
men  and  ladies  at  dinner,  termed  the  Five  Senses,  in  the 
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Brussels  museum — with  the  above  signature  are  remark 
able  instances  of  the  perfection  attained  by  the  artist  when 
he  may  be  supposed  to  have  been  scarcely  twenty.  His 
touch  is  of  the  rarest  delicacy,  his  colour  at  once  gay  and 
harmonious.  Both  Waagen  and  Smith  express  the  opinion 
that  the  works  painted  from  1645  to  1650  speak  most 
highly  of  the  master's  abilities.  We  may  venture  to  add 
that  a  considerable  number  of  earlier  productions  would 
have  been  sufficient  to  immortalize  his  name.  He  was 
little  over  thirty  when  the  Antwerp  guild  of  St  George 
enabled  him  to  paint  the  marvellous  picture  which  ulti 
mately  found  its  way  to  the  Hermitage  Gallery  in  St  Peters 
burg, — the  Jubilee  Meeting  of  the  Civic  Guards,  in  honour 
of  their  old  commander,  Godfrey  Sneyders.  Correct  to  the 
minutest  detail,  yet  striking  in  effect,  the  scene,  under  the 
rays  of  a  glorious  sunshine,  displays  an  astonishing  amount 
of  acquired  knowledge  and  natural  good  taste.  This  paint 
ing,  one  of  forty  among  many  of  the  master's  earlier  and 
later  productions,1  leads  us  to  mention  another  work  of  the 
same  year  (1643),  now  in  the  National  Gallery,  London 
(No.  952),  an  equally  beautiful  repetition  of  which,  dated 
1646,  belongs  to  the  duke  of  Bedford.  A  hundred  and  fifty 
figures  are  resting  after  a  pilgrimage  to  some  holy  shrine  or 
some  miraculous  well.  The  hungry  travellers  are  waiting 
for  the  meal  which  is  being  prepared  for  them  in  several 
huge  caldrons.  Truth  in  physiognomy,  distribution  of 
groups,  the  beautiful  effect  of  light  and  shade,  command 
our  warmest  admiration.  A  work  like  this,  says  Waagen, 
stamps  its  author  as  the  greatest  among  painters  of  his 
class.  That,  however,  a  subject  of  the  kind  should  have 
be3n  accepted  as  a  "feast"  (see  the  National  Gallery 
Catalogue)  may  tend  to  prove  how  little,  from  the  first, 
Teniers  thought  of  dramatizing.  Frankness  in  expression 
and  freedom  in  attitude  certainly  guided  his  preference 
in  the  choice  of  a  model,  and  we  may  even  suppose  him  to 
have  occasionally  exaggerated  both.  He  seems  anxious  to 
have  it  known  that,  far  from  indulging  in  the  coarse 
amusements  of  the  boors  he  is  fond  of  painting,  he  himself 
lives  in  good  style,  looks  like  a  gentleman,  and  behaves  as 
such.  He  never  seems  tired  of  showing  the  turrets  of  his 
chateau  of  Perck,  and  in  the  midst  of  rustic  merry-makings 
we  often  see  his  family  and  himself  received  cap  in  hand  by 
the  joyous  peasants.  We  may  also  observe  that  he  has  a 
certain  number  of  favourite  models,  the  constant  recur 
rence  of  which  is  a  special  feature  of  his  works.  We  even 
meet  them  in  a  series  of  life-size  portrait-like  figures  in  the 
Doria  Pamphili  Gallery  in  Rome,2  as  well  as  in  a  picture 
belonging  to  Mr  H.  R.  Hughes,  and  the  man  here  repre 
sented  as  a  fishmonger  is  unmistakably  the  painter's 
brother,  Abraham  Teniers,  judging  from  the  portrait 
Edelinck  has  left  us  of  this  artist. 

Teniers  was  chosen  by  the  common  council  of  Antwerp 
to  preside  over  the  guild  of  painters  in  1644.  The  arch 
duke  Leopold  William,  who  had  assumed  the  government 
of  the  Spanish  Netherlands,  being  a  great  lover  of  art, 
employed  Teniers  not  only  as  a  painter  but  as  keeper  of 
the  collection  of  pictures  he  was  then  forming.  With  the 
rank  and  title  of  "  ayuda  de  camara,"  Teniers  took  up  his 
abode  in  Brussels  shortly  after  1647.  Immense  sums  were 
spent  in  the  acquisition  of  paintings  for  the  archduke.  A 
number  of  valuable  works  of  the  Italian  masters,  now  in 
the  Belvedere  in  Vienna,  came  from  Leopold's  gallery  after 
having  belonged  to  Charles  I.  and  the  duke  of  Buckingham. 
De  Bie  (1661)  states  that  Teniers  was  some  time  in  London, 
collecting  pictures  for  the  duke  of  Fuensaldana,  then  acting 
as  Leopold's  lieutenant  in  the  Netherlands.  Paintings  in 

1  The  Hermitage  Catalogue  ascribes  to  Abraham  Teniers  the  portrait 
of  a  bishop.  This  painting  is,  however,  by  David,  and  represents  the 
celebrated  bishop  of  Ghent,  Anthony  Triist,  with  his  brother  Francis, 
a  Franciscan  monk.  2  Under  the  name  of  Weeninx. 


Madrid,  Munich,  Vienna,  and  Brussels  have  enabled  art 
critics  to  form  an  opinion  of  what  the  imperial  residence 
was  at  the  time  of  Leopold,  who  is  represented  as  con 
ducted  by  Teniers  and  admiring  some  recent  acquisition. 
No  picture  in  the  gallery  is  omitted,  every  one  being  in 
scribed  with  a  number  and  the  name  of  its  author,  so  that 
the  ensemble  of  these  paintings  might  serve  as  an  illus 
trated  inventory  of  the  collection.3  Still  more  interesting 
is  a  canvas,  now  in  the  Munich  gallery,  where  we  see 
Teniers  at  work  in  a  room  of  the  palace,  with  an  old 
peasant  as  a  model  and  several  gentlemen  looking  on. 
When  Leopold  returned  to  Vienna,  Teniers's  task  ceased  ; 
in  fact,  the  pictures  also  travelled  to  Austria,  and  a  Flemish 
priest,  himself  a  first-rate  flower  painter,  Van  der  Baren, 
became  keeper  of  the  archducal  gallery.  Teniers  never 
theless  remained  in  high  favour  with  the  new  governor- 
general,  Don  Juan,  a  natural  son  of  Philip  IV.  The  prince 
was  his  pupil,  and  De  Bie  tells  us  he  took  the  likeness  of 
the  painter's  son.  Honoured  as  one  of  the  greatest  painters 
in  Europe,  Teniers  seems  to  have  made  himself  extremely 
miserable  through  his  aristocratic  leanings.  Shortly  after 
the  death  of  his  wife  in  1656  he  married  Isabella  de  Fren, 
daughter  of  the  secretary  of  the  council  of  Brabant,  and 
strove  his  utmost  to  prove  his  right  to  armorial  bearings. 
In  a  petition  to  the  king  he  reminded  him  that  the  honour 
of  knighthood  had  been  bestowed  upon  Rubens  and  Van 
Dyck.  The  king  at  last  declared  his  readiness  to  grant 
the  request,  but  on  the  express  condition  that  Teniers 
should  give  up  selling  his  pictures.  The,  condition  was 
not  complied  with ;  but  it  may  perhaps  account  for  the 
master's  activity  in  favour  of  the  foundation  in  Antwerp 
of  an  academy  of  fine  arts  to  which  artists  alone  should 
be  admitted,  whereas  the  venerable  guild  of  St  Luke  made 
no  difference  between  art  and  handicraft :  carvers,  gilders, 
bookbinders,  stood  on  an  even  footing  with  painters  and 
sculptors,  however  great  their  talent.4  There  were  great 
rejoicings  in  Antwerp  when,  on  26th  January  1663,  Teniers 
came  from  Brussels  with  the  royal  charter  of  the  academy, 
the  existence  of  which  was  due  entirely  to  his  personal 
initiative. 

Teniers  died  in  Brussels  on  25th  April  1690.5  A 
picture  in  the  Munich  gallery  (No.  906),  dated  1680, 
represents  him  as  an  alchemist,  oppressed  with  a  burden 
of  age  beyond  his  years.  From  this  date  we  hear  more 
of  his  doings  as  a  picture-dealer  than  as  a  painter,  which 
most  probably  gave  birth  to  the  legend  of  his  having  given 
himself  out  as  deceased  in  order  to  get  higher  prices  for 
his  works.  David,  his  eldest  son,  a  painter  of  talent  and 
reputation,  died  in  1685.  One  of  this  third  Teniers's 
pictures — St  Dominic  Kneeling  before  the  Blessed  Virgin, 
dated  1666 — is  still  to  be  found  in  the  church  at  Perck. 
As  well  as  his  father,  he  contributed  many  patterns  to  the 
celebrated  Brussels  tapestry  looms.  Cornelia,  the  painter's 
daughter,  married  John  Erasmus  Quellin,  a  well-known 
artist  (1634-1715). 

Smith's  Catalogue  Raisonnb  gives  descriptions  of  over  700  paint 
ings  accepted  as  original  productions  of  Teniers.  Few  artists  ever 
worked  with  greater  ease,  and  some  of  his  smaller  pictures — land 
scapes  with  figures — have  been  termed  "afternoons,"  not  from 
their  subjects,  but  from  the  time  spent  in  producing  them.  The 
museums  in  Madrid,  St  Petersburg,  Vienna,  Munich,  Dresden, 
Paris,  London,  and  Brussels  have  more  than  200  pictures  by  Teniers. 
In  the  United  Kingdom  150  may  be  found  in  private  hands,  and 
many  other  examples  are  to  be  met  with  in  private  collections 
throughout  Europe.  Although  the  spirit  of  many  of  these  works 

3  It  was  not  until  recently  that  the  MS.  inventory  of  this  collection 
was  discovered  among  the  papers  of  the  prince  of  Schwartzenberg  in 
Vienna.  It  was  published  in  1883  by  Adolf  Berger.  In  1658  Teniers 
published  243  etchings  after  the  best  Italian  works  of  Leopold  William's 
collection,  which,  with  the  portraits  of  the  archduke  and  Teniers,  were 
brought  together  as  a  volume  in  1660,  under  the  title  El  Teatro  de 
Pinturas.  *  The  separation  was  only  obtained  in  1773. 

5  The  date  is  often  wrongly  given  as  1694  or  1695. 
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is  as  a  whole  marvellous,  their  conscientiousness  must  be  regarded 
as  questionable.  Especially  iu  the  later  productions  we  often 
detect  a  lack  of  earnestness  and  of  the  calm  and  concentrated  study 
of  nature  which  alone  prevent  expression  from  degenerating  into 
grimace  in  situations  like  those  generally  depicted  by  Teniers.  His 
education,  and  still  more  his  real  and  assumed  position  in  society, 
to  a  great  degree  account  for  this.  Brouwer  knew  more  of  taverns  ; 
Ostade  was  more  thoroughly  at  home  in  cottages  and  humble  dwell 
ings  ;  Teniers  throughout  triumphs  in  broad  daylight,  and,  though 
many  of  his  interiors  may  be  justly  termed  masterpieces,  they  seldom 
equal  his  open-air  scenes,  where  he  has,  without  constraint,  given 
full  play  to  the  bright  resources  of  his  luminous  palette.  In  this 
respect,  as  in  many  others,  he  almost  invariably  suggests  compari 
sons  with  Watteau.  Equally  sparkling  and  equally  joyous,  both 
seem  to  live  in  an  almost  ideal  world,  where  toil,  disease,  and 
poverty  may  exist,  but  to  be  soon  forgotten,  and  where  sunshine 
seems  everlasting.  But  his  subjects  taken  from  the  Gospels  or 
sacred  legeud  are  absurd.  An  admirable  picture  in  the  Louvre 
shows  Peter  Denying  his  Master,  next  to  a  table  where  soldiers 
are  smoking  and  having  a  game  at  cards.  He  likes  going  back  to 
subjects  illustrated  two  centuries  before  by  Jerome  Bosch — the 
Temptation  of  St  Anthony,  the  Rich  Man  in  Hell,  incantations, 
and  witches — for  the  simple  purpose  of  assembling  the  most  comic 
apparitions.  His  villagers  drink,  play  bowls,  dance,  and  sing ; 
they  seldom  quarrel  or  fight,  and,  if  they  do,  seem  to  be  shamming. 
His  powers  certainly  declined  with  advancing  age ;  the  works  of 
1654  begin  to  look  hasty.  But  this  much  may  be  said  of  Teniers, 
that  no  other  painter  shows  a  more  enviable  ability  to  render  a 
conception  to  his  own  and  other  people's  satisfaction.  His  works 
have  a  technical  freshness,  a  straightforwardness  in  means  and 
intent,  which  make  the  study  of  them  most  delightful ;  as  Sir 
Joshua  Reynolds  says,  they  are  worthy  of  the  closest  attention  of 
any  painter  who  desires  to  excel  in  the  mechanical  knowledge  of 
his  art. 

As  an  etcher  Teniers  compares  very  unfavourably  with  Ostade, 
Cornells,  Bega,  and  Dusart.  More  than  500  plates  were  made  from 
his  pictures;  and,  if  it  be  true  that  Louis  XIV.  judged  his  "baboons" 
(magots)  unworthy  of  a  place  in  the  royal  collections,  they  found 
admirable  engravers  in  France  —  Le  Bas  and  his  scholars — and 
passionate  admirers.  The  duke  of  Bedford's  admirable  specimen 
was  sold  for  18,030  livres  (£1860)  iu  1768.  The  Prodigal  Son,  now 
in  the  Louvre,  fetched  30,000  livres  (£3095)  in  1776.  Smith's 
highest  estimates  have  long  since  been  greatly  exceeded.  The 
Archers  in  St  Petersburg  he  gives  as  worth  £2000.  The  Belgian 
Government  gave  £5000  in  1867  for  the  Village  Pastoral  of  1652, 
which  is  now  in  the  Brussels  museum  ;  and  a  picture  of  the  Prodigal 
Son,  scarcely  16  by  28  inches,  fetched  £5280  in  1876. 

Although  Van  Tilborgh,  who  was  a  scholar  of  Teniers  in  Brussels, 
followed  his  style  with  some  success,  and  later  painters  often  excelled 
in  figure-painting  on  a  small  scale,  Teniers  cannot  be  said  to  have 
formed  a  school.  Properly  speaking,  he  is  the  last  representative 
of  the  great  Flemish  traditions  of  the  17th  century. 

See  T.  Smith,  A  Catalogue  Raisonne  of  the  Works  of  the  most  Eminent  Dutch, 
Flemish,  and  French  Painters;  John  Vermoelen,  Notice  historique  sur  David 
Teniers  et  so.  famille ;  L.  Galesloot,  Quelques  renseignements  sur  la  famille  de 
P.  P.  Rubens  et  le  dices  de  David  Teniers  and  Un  proces  de  David  Teniers  et 
la  corporation  des  peintres  a  Bruxelles ;  Alph.  Wauters,  Histoire  des  environs 
de  Bruxelles  and  Les  tapisseries  bruxeUoises  ;  F.  T.  Van  der  Braudeni,  Ge- 
schiedenis  der  Antwerpsche  Schilderschool ;  Max  Booses,  Geschichte  der  Maler- 
schule  Antwerpens ;  W.  Bode,  Adriaen  Brouwer,  ein  Bild  seins  Lebens  und  seines 
Schafens.  (H.  H.) 

TENIMBER.     See  TIMOR  LAUT. 

TEXISOX,  THOMAS  (1636-1715),  archbishop  of  Canter 
bury,  was  the  son  of  Rev.  John  Tenison,  rector  of 
Mundsley,  Norfolk,  by  Mary,  daughter  of  Thomas  Dowson 
of  Cottenham,  Cambridgeshire,  where  he  was  born  on  29th 
September  1636.  He  was  educated  at  the  free  school, 
Norwich,  whence  he  entered  Corpus  Christi  College,  Cam 
bridge,  as  a  scholar  on  Archbishop  Parker's  foundation.  He 
graduated  B.A.  in  1657,  M.A.  in  1660,  was  chosen  fellow 
in  1662,  and  became  B.D.  in  1667.  For  a  short  time  he 
studied  medicine,  but  in  1659  was  privately  ordained.  In 
1667  he  was  presented  to  the  living  of  Holywell-cum- 
Needingworth,  Huntingdonshire,  by  the  earl  of  Manchester, 
to  whose  son  he  had  been  tutor,  and  in  1670  to  that  of  St 
Peter's  Mancroft,  Norwich.  In  1680  he  received  the 
degree  of  D.D.,  and  was  presented  by  Charles  II.  to  the 
important  cure  of  St  Martin's-in-the-Fields.  Tenison,  ac 
cording  to  Burnet,  "endowed  schools,  set  up  a  public 
library,  and  kept  many  curates  to  assist  him  in  his  inde 
fatigable  labours."  Being  a  strenuous  opponent  of  the 
Church  of  Rome,  and  "  Whitehall  lying  within  that  parish, 
he  stood  as  in  the  front  of  the  battle  all  King  James's  reign." 


In  1678,  in  a  Discourse  of  Idolatry,  he  had  endeavoured 
to  fasten  the  practices  of  heathenish  idolatry  on  the  Church 
of  Rome,  and  in  a  sermon  which  he  published  in  1681  on 
Discretion  in  Giving  Alms  was  attacked  by  Andrew  Pulton, 
head  of  the  Jesuits  in  the  Savoy.  Tenison's  reputation 
as  an  enemy  of  Catholicism  led  the  duke  of  Mon  mouth 
to  send  for  him  before  his  execution  in  1685,  when  Bishops 
Ken  and  Turner  refused  to  administer  the  Eucharist ;  but, 
although  Tenison  spoke  to  him  in  "  a  softer  and  less  per 
emptory  manner  "  than  the  two  bishops,  he  was,  like  them, 
not  satisfied  with  the  sufficiency  of  Monmouth's  penitence. 
Under  William,  Tenison  was  in  1689  named  a  member  of 
the  ecclesiastical  commission  appointed  to  prepare  matters 
towards  a  reconciliation  of  the  Dissenters,  the  revision  of 
the  liturgy  being  specially  entrusted  to  him.  A  sermon 
which  he  preached  on  the  commission  was  published  the 
same  year.  He  appears  to  have  been  better  satisfied  with 
the  religious  sentiments  of  Nell  Gwynn  on  the  approach 
of  death  than  with  those  of  the  duke  of  Monmouth,  for 
in  1691  he  preached  her  funeral  sermon,  in  which  he  re 
presented  her  as  truly  penitent, — a  charitable  judgment 
which  did  not  meet  with  universal  approval.  The  general 
liberality  of  Tenison's  religious  views  commended  him  to 
the  favour  of  William,  and,  after  being  made  bishop  of 
Lincoln  in  1691,  he  was  promoted  to  the  primacy  in 
December  1694.  He  attended  Mary  during  her  last  ill 
ness  and  preached  her  funeral  sermon  in  Westminster 
Abbey.  When  William  in  1695  went  to  take  command 
of  the  army  in  the  Netherlands,  Tenison  was  appointed 
one  of  the  seven  lords  justices  to  whom  his  authority 
was  delegated.  Along  with  Burnet  he  attended  William 
on  his  deathbed,  and  it  was  from  their  hands  that  he 
received  the  Eucharist.  He  crowned  Queen  Anne,  but 
during  her  reign  was  not  in  much  favour  at  court.  He 
was  a  commissioner  for  the  Union  in  1706.  A  strong 
supporter  of  the  Hanoverian  succession,  he  was  one  of  the 
three  officers  of  state  to  whom  on  the  death  of  Anne  was 
entrusted  the  duty  of  appointing  a  regent  till  the  arrival 
of  George  L,  whom  he  crowned  on  31st  October  1714. 
Tenison  died  at  London  on  14th  December  of  the  following 
year.  Besides  the  sermons  and  tracts  above  mentioned, 
and  various  others  on  different  points  of  the  Popish  con 
troversy,  Tenison  was  the  author  of  The  Creed  of  Mr 
Hobbes  examined  (1670)  and  Baconia,  or  Certain  Genuine 
Remains  of  Lord  Bacon  (1679). 

The  Memoirs  of  the  Life  and  Times  of  the  Host  Eev.  Father  in  God, 
Dr  Thomas  Tenison,  late  Archbishop  of  Canterbury,  appeared  with 
out  date  not  long  after  his  death.  See  also  Burnet's  History  oj 
his  own  Time  and  Macaulay's  History  of  England. 

TENNANT,  WILLIAM  (1784-1848),  author  of  Anster 
Fair,  was  born  in  1784  at  Anstruther  in  Fifeshire,  the 
birthplace  of  two  other  contemporary  Scottish  worthies, 
Thomas  Chalmers  and  John  Goodsir.  He  was  lame  from 
childhood,  like  his  more  famous  contemporaries  Byron  and 
Scott,  and  this  probably  determined  his  father,  who  was  a 
small  merchant  and  farmer,  to  educate  him  for  a  scholarly 
career.  But  the  paternal  means  failed  before  he  had  com 
pleted  his  curriculum  at  St  Andrews,  and  he  was  obliged 
to  return  home  and  act  for  some  eight  years  of  his  early 
manhood  as  clerk  to  one  of  his  brothers,  a  corn-factor. 
The  corn-factor's  clerk,  however,  under  the  impulse  of  a 
genius  for  language  and  a  strong  delight  in  literature,  be 
sides  Greek  and  Latin  and  Hebrew,  mastered,  during  his 
leisure,  Italian  and  German,  and  not  only  read,  but  set 
himself  to  imitate,  Ariosto  and  Wieland.  And,  strange  to 
say,  this  poor  youth,  in  a  remote  country  town,  anticipated 
the  fashion  of  mock-heroic  verse,  which  was  set  for  England 
by  "  the  ingenious  brothers  Whistlecraft,"  and  which  gave 
Byron  the  hint  for  his  Don  Juan.  Anster  Fair,  a  fantastic 
poem  in  ottava  rima,  amazingly  fluent,  brimming  over  with 


176 


T  E  N  —  T  E  N 


high  spirits,  rich  almost  to  excess  in  diction  and  fanciful 
imagery,  was  written  by  Tennant  in  181 1,  when  his  brother's 
business  had  failed  and  he  did  not  know  where  to  look  for 
employment.  Its  publication  in  1812  brought  the  poet 
into  notice,  and  employment  was  found  for  him  as  school 
master  of  the  parish  of  Dunino,  near  St  Andrews.  From 
this  he  was  promoted  (1816)  to  the  school  of  Lasswade, 
near  Edinburgh;  from  that  (1819)  to  a  mastership  in 
Dollar  academy;  from  that  (1831),  by  Lord  Jeffrey,  who 
had  written  an  admiring  review  of  Anster  Fair,  to  the 
professorship  of  Oriental  languages  in  St  Andrews.  Ten 
nant  never  fulfilled  the  promise  of  his  first  poem,  which 
reads  as  if  it  had  been  dashed  off  in  a  fit  of  careless  and 
happy  inspiration,  and  never  flags  in  its  humorous  glee 
from  the  first  stanza  to  the  last.  The  Thane  of  Fife  (1822), 
in  which  he  essayed  the  same  vein,  evidently  cost  him 
more  pains,  shows  the  same  high  reach  of  humorous 
imagination,  and  is  indeed,  as  he  claimed  for  it,  "  bold  in 
its  style  and  rare,  fantastic,  and  sublime."  But  the  subject 
was  more  remote  from  general  interest;  the  mock -epic 
machinery,  with  all  his  wealth  of  grotesque  description, 
was  too  far-fetched  for  the  popular  taste ;  and  the  poem 
fell  flat.  A  third  poem,  in  the  Scotch  dialect,  Papistry 
Stormed  (1827),  though  full  of  the  most  spirited  descrip 
tion,  was  also  in  a  vein  of  humour  that  found  few  sympa 
thizers.  He  wrote  also  two  historical  dramas,  Cardinal 
Beaton  (1823)  and  John  Baliol  (1825).  His  last  published 
work  was  a  series  of  Hebrew  Dramas  (1845),  founded  on 
incidents  in  Bible  history.  He  died  near  Dollar,  on  15th 
February  1848. 

A  Memoir  of  Tennant  by  M.  F.  Conolly  was  published  in  1861. 
TENNENT,  SIR  JAMES  EMERSON  (1794-1869),  English 
politician  and  traveller,  the  third  son  of  William  Emerson, 
a  merchant  of  Belfast,  was  born  there  on  7th  April  1794. 
He  was  educated  at  Trinity  College,  Dublin,  of  which  he 
became  LL.D.  After  travelling  in  Greece,  where  he  made 
the  acquaintance  of  Lord  Byron,  whose  sentiments  in  re 
gard  to  the  Greek  cause  he  fully  shared,  he  studied  for 
the  bar  and  was  called  at  Lincoln's  Inn  in  1831.  He 
published  a  Picture  of  Greece  (1826),  Letters  from  the  ^Egean 
(1829),  and  a  History  of  Modem  Greece  (1830).  On  his 
marriage  to  the  daughter  and  heiress  of  William  Tennent, 
a  wealthy  merchant  at  Belfast,  he  adopted  by  royal  licence 
the  name  of  his  wife  in  addition  to  his  own.  He  entered 
parliament  in  1832  as  member  for  Belfast.  In  1841  he 
became  secretary  to  the  India  Board,  and  in  1845  he  was 
knighted  and  appointed  colonial  secretary  of  Ceylon,  where 
he  remained  till  1850.  The  result  of  his  residence  there 
appeared  in  Christianity  in  Ceylon  (1850)  and  Ceylon, 
Physical,  Historical,  and  Topographical  (2  vols.,  1859). 
On  his  return  he  became  member  for  Lisburn,  and  under 
Lord  Derby  was  secretary  to  the  Poor  Law  Board  from 
February  to  November  1852.  From  then  till  1867  he 
was  permanent  secretary  to  the  Board  of  Trade,  and  on 
his  retirement  he  received  a  baronetcy  from  Lord  Palmer- 
ston.  In  his  early  years  his  political  views  had  a  Radical 
tinge,  and,  although  he  subsequently  joined  the  Tories,  his 
Conservatism  was  of  a  mild  type.  He  withdrew  from  the 
Whigs  along  with  Lord  Stanley  and  Sir  James  Graham, 
and  afterwards  adhered  to  Peel.  He  died  in  London  on 
6th  August  1869. 

Besides  the  books  above  mentioned,  he  wrote  Belgium  in  1840 
(1841)  and  Wine,  its  Duties  and  Taxation  (1855),  and  was  a  con 
tributor  to  magazines  and  a  frequent  correspondent  of  Notes  and 
Queries. 

Plate  II.      TENNESSEE,   one   of   the   United   States   of   North 

America,   the  third  added  (June   1796)  to  the  original 

thirteen,  its  predecessors  having  been  Vermont  (1791)  and 

Bound-    Kentucky  (1792).     Tennessee  is  bounded  on  the  E.  by  the 

aries.       Unaka  Mountains,  which  divide  it  from  North  Carolina, 

en  the  S.  by  the  line  of  lat.  35°  N.,  dividing  it  from  Georgia, 


Alabama,  and  Mississippi ;  on  the  W.  by  the  Mississippi 
river,  dividing  it  from  Arkansas  and  Missouri ;  and  on  the 
N.  by  a  line  which  erroneous  surveys  have  caused  to  vary 
greatly  from  the  intended  boundary, — the  line  of  lat.  36° 
30'  N. — the  variations  all  being  measured  to  the  north  of 
that  parallel.  The  actual  boundary  commences  at  the 
north-east  corner  of  the  State  7  miles  north  of  36°  30',  and 
continues  at  that  distance  as  far  as  the  frontier  of  Virginia 
and  Kentucky,  where  it  diminishes  to  5  miles ;  thence 
to  about  its  intersection  with  86°  30'  W.  it  increases  to 
1 1  miles ;  thence  a  deflexion  southwards  to  a  point  about 
2  miles  from  the  Cumberland  reduces  it  to  10  miles  ;  there 
it  suddenly  shoots  north  again  to  12  miles,  which  distance 
is  increased  to  12  J  by  the  time  it  strikes  the  Tennessee; 
on  the  other  side  of  that  river  it  becomes  very  nearly 
coincident  with  the  normal  36°  30' ;  and  to  that  line  it 
adheres  with  very  slight  aberrations  until  it  strikes  the 
Mississippi.  The  eastern  boundary  has  one  deviation  from 
the  stipulated  line  :  it  runs  along  the  culminating  ridge  of 
the  Unakas  till  within  26  miles  of  the  Georgia  frontier, 
when  it  turns  due  south,  giving  to  Tennessee  a  triangular 
piece  of  territory  which  should  belong  to  North  Carolina. 
The  area  of  the  State  was  41,750  square  miles  in  1880. 
Its  extreme  length  is  432  miles  and  its  width  109. 

Configuration  and  Geology. — Commencing  at  the  eastern  Geology. 
frontier,  the  State  of  Tennessee  is  divided  into  several 
districts,  having  distinct  characteristics  and  separated  by 
well-marked  natural  boundaries,  whose  general  direction 
from  north-east  to  south-west  corresponds  with  the  trend 
of  the  main  valleys  (see  the  geological  sketch  map  in 
serted  on  pi.  II.). 

1.  The  mountain  region  of  East  Tennessee  is  a  long  nar 
row  belt  of  very  irregular  surface,  comprised  between  the 
Unaka  Range  and  a  disjointed  chain  of  lower  mountains, 
the  principal  of  which  are  called  the  Chilhowee  Range, 
and  the  whole  of  which  may  be  considered  as  constituting 
the  secondary  mountain  system  of  the  State.     The  inter 
vening  space  is  occupied  by  broken  masses  forming  hills, 
mountains,   and  valleys,   some  parallel   to   the  principal 
ranges,  some  crossing  the  space  at  right  angles  to  them. 
This  region  varies  in  width  from  28  miles  to  about  7. 
All  the  rocks  of  this  region  and  the  next  to  it  belong  to 
what  constitute  in  England  the  Silurian  and  Cambrian 
systems,  the  former  being  found  in  the  western  and  the 
latter  in  the  eastern  part  of  the  district.     It  has  been 
contended  that  some  metamorphic  rocks  near  the  crest 
of  the  mountains  belong  to  the  Archaic  (Huronian  and 
Laurentian)  system ;  but  the  preponderance  of  geological 
opinion  now  assigns  them  to  the  same  formations  as  the 
neighbouring  rocks,  the  difference  in  structure  being  due 
to  metamorphic  action.     The  lowest  of  these,  called  in 
Tennessee  the  Ocoee  group,  is  believed  to  be  coeval  with 
the  Potsdam  group  of  the  American  system, — the  Lower 
Silurian  and  perhaps  the  Upper  Cambrian  of  the  British 
Isles.     It  consists  chiefly  of  slates  and  conglomerates,  with 
the  sandstones  of   the  Chilhowee  group  above.      Above 
these  last  are  the  Knox  dolomite  group,  with  its  shales 
and  limestone  more  separated  from  the  other  two  groups 
and  perhaps  not  exactly  corresponding  to  any  other  recog 
nized  formations.     The  crystalline  metamorphic  rocks  are 
mainly  syenitic  and  micaceous  gneiss,  with  micaceous,  horn- 
blendic,  and  talcose  schists.      Occasional  small  dykes  of 
diorite,  greenstone,  and  basalt  traverse  these  rocks,  some 
times  interstratified,  but  oftener  breaking  through  them. 

2.  The  rocks  of  the  first  division  are  tilted  at  very  high 
angles ;  those  of  the  second  division,  the  eastern  valley  of 
the  Tennessee,  are  fractured  and  distorted  at  nearly  every 
conceivable  angle,  and,  in  consequence,  it  is  the  edges  of 
the  uplifted  strata  which  here  form  the  surface.     The  strata 
have  been  eaten  away  to  form  valleys,  or  left  standing  as 
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ridges,  giving  the  whole  tract  a  deeply  channelled  character, 
the  ridges  consisting  of  sandstone  and  dolomite  and  the 
valleys  of  friable  schists.  These  all  trend  in  the  prevalent 
direction  of  the  Appalachian  upheaval,  from  no'rth-east  to 
south-west.  The  rivers  take  the  same  directions,  except 
when  they  break  through  transverse  fissures  in  the  ridges, 
or  work  round  their  terminations  where  they  give  way  to 
the  outcropping  of  other  rocks ;  in  these  cases  the  current 
runs  at  right  angles  to  their  prevalent  direction.  All  these 
formations  belong  to  the  Silurian  period,  the  oldest  cropping 
out  to  the  eastward,  the  later  members  appearing  to  the 
westward.  In  some  spots  the  Subcarboniferous  rocks 
which  once  covered  the  entire  valley  have  escaped  the 
erosive  action  which  swept  the  rest  away.  The  whole 
district  is  a  valley  of  denudation  which  has  been  excavated 
by  the  Tennessee  and  its  tributaries, — some  breaking 
through  the  Unaka  barrier,  and  others  descending  from 
Virginia  along  the  longitudinal  valleys  above  described. 

3.  Rising  in  a  steep  elevation  at  from  800  to  1200  feet 
above  the  average  level  of  the  eastern  valley  of  the  Ten 
nessee  is  the  plateau  popularly  called  the   Cumberland 
Mountain.     This  mass,  superincumbent  on  the  Silurian 
system,  consists  of  four  very  distinctly  marked  formations, 
— (i.)  the  Devonian  black  shale,  (ii.)  the  Subcarboniferous 
silicious  beds,  (iii.)  the  Mountain  Limestone,  (iv.)  the  Coal- 
measures.      These  can  easily  be  distinguished  one  above 
another  on  the  face  of  the  eastern  escarpment ;  but  on  the 
western  side  the  first  two  extend  in  a  wide  plain  far  beyond 
the  base  of  the  plateau,  constituting  the  fourth  district. 
The  Mountain  Limestone  is  shaly  at  the  bottom,  and  more 
solid  at  the  top,  where  it  abounds  in  silicious  concretions. 
The  Coal-measures  consist  of  thick  slabs  of  sandstone  and 
conglomerate  with  the  seams  of  coal  interstratified  between 
them.    In  its  southern  portion  the  plateau  is  divided  longi 
tudinally  by  the  narrow  valley  of  the  Sequatchie  river, 
which  cuts  deep  into  the  subjacent  Silurian  beds.     The 
portion  east  of  this  valley,  known  as  Walden's  Ridge,  has 
its  strata  much  disturbed  and  tilted,   conformably  with 
the  Silurian  rocks  below;  the  western  portion,  on  the  con 
trary,  has  all  its  strata  nearly  horizontal.     This  formation, 
averaging  about  40  miles  in  width,  is  divided  by  a  stratum 
of  conglomerate  80  feet  thick  into  the  upper  and  lower 
Coal-measures,  the  former  of  which  are  much  the  more 
productive,  but  cover  a  less  area,  large  portions  of  it  hav 
ing  been  carried  away  by  denudation.     These  coal-seams 
are  believed  to  average  an  aggregate  thickness  of  8  feet 
and  to  cover  an  area  of  5000  square  miles. 

4,  5,  6.   The  Subcarboniferous  area,  the  central  basin, 
and  the  western  valley  of  the  Tennessee  can  best  be  con 
sidered  together.     They  consist  of  the  Subcarboniferous 
silicious  beds,  together  with  the  basins  formed  by  their 
erosion.     On  the  western  face  of  the  Carboniferous  belt 
the  Mountain  Limestone  has  been  carried  away  with  the 
harder  rocks  of  the  Coal-measures  above  it,  but  the  under 
lying  silicious  beds  have  resisted  all  erosive  forces  and  are 
spread  out  over  an  extended  area  on  both  sides  of  the 
Mississippi.     In  Tennessee  they  form  a  margin  round  the 
central  basin  and  are  styled  by  local  geologists  the  "  high 
land  rim."     They  consist  of  two  strata,  a  lower  one  dis 
tinguished  by  the  absence  of  lime  and  iron,  and  an  upper 
one  which  contains  both  these  materials  in  abundance. 
Both  members  consist  mainly  of  a  peculiar  gravel,  formed 
of  silicious  concretions  embedded  in  a  stiff  retentive  clay. 
The  upper  stratum  has  in  addition  considerable  horizontal 
beds  of  limestone ;  it  contains  abundant  fossils  of  a  large 
coral,  Lithostrotion  canadense,  by  which  it  is  easily  recog 
nized,  is  very  fertile,  and  possesses  inexhaustible  beds  of 
limonite.     The  lower  stratum  is  destitute  of  both  fossils 
and  minerals  and  is  of  but  little  account  for  agriculture.. 
Excavated  from  this  formation  is  the  central  valley  of 


Tennessee  (No.  5),  surrounded  on  all  sides  by  an  escarp 
ment  of  about  200  feet  in  depth,  by  which  descent  is  made 
from  the  "  rim  "  into  the  valley.  All  the  members  of  the 
Silurian  period,  except  the  three  lowest,  are  represented 
in  this  valley,  which  has  been  formed  by  the  erosive  action 
of  the  rivers  within  its  borders  :  its  higher  strata  were 
carried  off  northwards  by  the  Cumberland  and  its  tribu 
taries,  westward  by  the  Duck,  and  southward  by  the  Elk, 
the  last  two  being  tributaries  of  the  Tennessee.  A  channel 
of  erosion  along  the  lower  portion  of  the  Duck  river  con 
nects  this  valley  with  another  (No.  6)  much  narrower — the 
western  valley  of  the  Tennessee — where  again  the  Silurian 
beds  have  been  reached  by  the  removal  of  the  Subcarbon 
iferous  formations  above  them.  Again,  south  of  the  main 
basin,  the  portion  drained  by  the  Elk  is  nearly  separated 
from  the  rest  by  a  number  of  detached  hills  of  the  Subcar 
boniferous  formation,  marking  the  watershed  which  divides 
the  headwaters  of  the  Elk  from  those  of  the  Duck. 

7,  8,  9,  10.  A  little  west  of  the  Tennessee  river  the 
Palaeozoic  rocks  disappear  under  the  Cretaceous  formations 
(No.  7),  and  these  in  their  turn  are  covered  successively 
by  the  Tertiary,  Quaternary,  and  recent  formations  (Nos. 
8,  9,  and  10).  The  tract  of  ground  covered  by  these  four 
formations  constitutes  the  Mississippi  slope  of  western 
Tennessee,  all  of  whose  rivers  run  westward  and  discharge 
into  the  Mississippi.  The  dip  of  the  strata  is  very  slight, 
and  the  surface  inclines  with  a  very  gentle  slope. 

In  general  terms,  the  territory  embraced  in  Tennessee 
may  be  described  as  a  great  mountain  chain  on  the  east, 
from  the  foot  of  which  extends  a  gently  inclined  plane, 
interrupted  by  an  elevation,  the  Cumberland  or  Carboni 
ferous  plateau,  and  a  depression,  the  central  valley. 

Rivers. — The  Cumberland  and  the  Tennessee  are  the  principal  Rivers, 
channels  of  inland  navigation,  while  the  Mississippi,  washing  the 
whole  western  frontier  of  the  State,  is  its  outlet  to  the  Gulf  of 
Mexico.  The  headwaters  and  embouchure  of  the  Cumberland  are 
in  Kentucky,  but  much  the  greater  part  of  its  navigable  stream  is 
in  Tennessee.  From  its  confluence  with  the  Ohio,  at  Smithland, 
Kentucky,  to  Nashville,  a  distance  of  200  miles,  it  is  generally 
navigable  for  eight  months  in  the  year,  and  during  high  water  it 
is  sometimes  accessible  to  light-draft  steamboats  more  than  300 
miles  further.  The  Tennessee  rises  in  Virginia,  crosses  east  Tennes 
see  in  a  south-western  direction,  and  enters  Alabama  a  little  above 
Bridgeport  ;  in  that  State  it  assumes  successively  a  westerly  and  a 
northerly  direction,  and  then  re-enters  Tennessee  and  crosses  the 
State  northwards  to  its  confluence  with  the  Ohio  at  Paducah,  Ken 
tucky.  Its  navigable  waters  are  divided  by  obstructions  into  three 
portions, — (1)  from  the  mouth  to  Florence,  Alabama,  300  miles, 
where  navigation  is  arrested  by  the  Muscle  shoals ;  (2)  thence 
through  Alabama,  about  100  miles,  when  the  river  breaks  through 
the  Cumberland  Mountain ;  and  (3)  from  Chattanooga  to  Kingston, 
about  100  miles  further. 

Agriculture. — In  1880  the  number  of  farms  was  165,650,  embrac-  Agricul- 
ing  8,496,556  acres  of  improved  land,  valued  at  $206,749,837.     The  ture. 
principal  productions  are  Indian  corn,  wheat,  oats,  cotton,  tobacco, 
potatoes,  pea-nuts,  and  hay,  particulars  of  which  for  different  years 
are  shown  in  the  following  table  : — 


Product. 

1860. 

1870. 

1880. 

1884. 

Indian  corn 

52,089,926  bush. 

41,343,614  bush. 

62,  764,429  bush. 

65,723,000  bush. 

Wheat  .. 

5,459,268     „ 

6,188,916     „ 

7,331,353     „ 

9,320,000     „ 

Oats  
Cotton  .  . 

2,267,814     „ 
296,464  bales. 

4,513,315     „ 
181,842  bales. 

4,722,190     „ 
330,621  bales. 

7,680,000     „ 
313,807  bales. 

Tobacco 

43,448,097  tt>. 

21,465,452  ft. 

29,365,052  ft. 

31,392,000  ft. 

Potatoes 

3,786,677  bush. 

2,330,020  bush. 

3,724,382  bush. 

2,390,000  bush. 

Hay  .... 

143,499  tons. 

116,582  tons. 

186,698  tons. 

217,316  tons. 

In  1884  1,250,000  bushels  of  pea-nuts  were  produced,  as  against 
800,000  in  1883.  In  recent  years  considerable  attention  has  been 
given  to  the  cultivation  of  fruit  and  vegetables. 

The  live  stock  statistics  in  different  years  are  shown  in  the  table 
which  follows  next : — 


Tear. 

Horses. 

Cattle. 

Sheep. 

Pigs. 

Mules  and 
Asses. 

1860 
1870 
1S80 
1885 

290.882 
247,254 
266,119 
288,604 

764,732 
643,696 
783,674 
801,823 

773,317 
826,783 
672,789 
603,780 

2,347,321 
1,828,690 
2,160,495 
2,122,646 

126,345 
102,983 
173,498 
187,208 
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Minerals.  Minerals. — The  chief  minerals  found  in  the  State  are  coal,  iron, 
copper,  zinc,  lead,  and  manganese.  Of  coal  the  output  was  494, 491 
tons  in  1880  and  1,100,000  tons  in  1885  ;  in  the  latter  year  there 
were  also  268, 400  tons  of  coke.  In  1880  there  were  produced  89,933 
tons  of  iron  ore  (326,040  tons  in  1885),  153,880  Ib  of  copper  ingots, 
and  792,621  cubic  feet  of  marble  and  limestone.  Of  7inc  17,415 
tons  were  produced  in  1884.  Besides  the  minerals  already  men 
tioned,  Tennessee  yields  millstone  grit,  hydraulic  rock,  barytes, 
fire-clay,  gold,  and  petroleum. 

Manu-  Manufactures. — Since  1875  the  manufacturing  industries  of  the 
factures.  State  have  grown  immensely.  From  1880  to  1885  the  number  of 
establishments  increased  from  4326  to  4425,  the  capital  invested 
from  $20, 092, 845  to  $40,763,650,  and  the  value  of  the  manufactured 
products  from  $37,074,886  to  $75,216,211.  In  1880  cotton  was 
manufactured  in  the  State  to  the  value  of  $934,014  (in  1885  to 
$2,719,768),  carriages  and  waggons  $1,253,721,  flour  and  grist 
mill  products  $10,784,804,  foundry  and  machine-shop  products 
$1,191,531,  iron  and  steel  $2,274,203,  leather  $2,051,087,  lumber 
$4,015,310,  and  cotton-seed  oil,  cotton  seed,  and  cake  to  the  value 
of  $1,235,000. 

Popula-  Population. — The  population  of  the  State,  which  in  1860  was 
tion  1,109,801  and  in  1870  1,258,520,  was  in  1880  1,542,359  (males 
769,277,  females  773,082).  Of  this  last  total  403,151  were  Negroes. 
In  1887  the  total  population  was  estimated  to  number  about 
1,800,000,  giving  a  density  of  43  inhabitants  to  the  square  mile, 
as  against  36'9  in  1880.  The  growth  of  the  principal  cities  is 
shown  by  the  following  table  : — 


1870. 

1880.     | 

1870. 

1880. 

Memphis   
Xashville  
Chattanooga    .  . 

40,226 
25,865 
6,093 

33,592 
43,350 
12,892 

Knorville  
Jackson    

8,682 
4,119 

9,693 
5,377 

Educa 
tion. 


The  considerable  decline  in  the  population  of  Memphis  is  ac 
counted  for  by  two  epidemics  of  yellow  fever  in  1878  and  1879  (see 
MEMPHIS).  Chattanooga  is  still  increasing  at  a  very  rapid  rate  in 
consequence  of  the  vast  development  of  the  mineral  resources  of 
east  Tennessee.  Knoxville  is  also  growing  from  the  same  cause, 
but  not  so  rapidly  as  Chattanooga. 

Education. — Provision  for  common  school  education  was  made 
before  the  Civil  War,  but  was  limited  to  white  children.  A  State 
bank  was  established  for  the  purpose  of  regulating  the  currency, 
and  a  portion  of  its  capital  was  reserved  as  a  school  fund  ;  ite  pro 
fits  were  also  to  be  used  for  school  purposes.  The  fund  on  which 
interest  is  now  paid  is  $2,512,500.  A  bill  is  now  (1887)  before  the 
State  legislature  to  increase  the  permanent  State  fund  to  $5,000,000. 
Besides  this,  the  proceeds  of  a  tax  of  15  per  cent,  on  property  and  a 
poll  tax  of  $1  per  annum  are  applied  to  the  same  purpose.  Moreover, 
each  county  has  the  power  of  imposing  a  school  tax  on  its  people,  and 
many  incorporate  cities  and  towns  add  still  further  to  it  by  special 
taxes  within  their  limits.  All  children  between  six  and  twenty- 
one  (eighteen  until  1885)  are  entitled  to  free  education  in  the  public 
schools.  In  1875  the  school  population  numbered  426,612,  of  whom 
there  were  199,058  pupils  enrolled.  In  1886  the  corresponding 
figures  were  609,028  and  373,877,  and  in  1887  623,450  and  383,537. 
Besides  the  common  schools  numerous  private  schools  exist. 
Higher  education  is  provided  for  in  several  institutions,  such  as 
Vanderbilt  university  (Methodist)  at  Nashville,  the  university  of 
the  South  (Episcopalian)  at  Sewanee  or  Cumberland  Mountain, 
the  south-western  Presbyterian  university  at  Clarksville,  and  others; 
the  university  of  Tennessee  at  Knoxville  is  supported  by  State 
grants,  and  is  not  under  the  direction  of  any  one  denomination. 
Many  smaller  establishments  entitled  universities  exist  in  various 
parts  of  the  State. 

Admiuis-  Administration,  <L-c. — The  legislative  and  executive  functions  of 
tration.  government  are  carried  on  by  a  governor,  a  State  senate,  and  a 
house  of  representatives,  whose  respective  duties  and  prerogatives 
correspond  almost  exactly  to  those  of  the  president,  senate,  and 
representatives  of  the  United  States.  Both  the  senators  (33)  and  the 
representatives  (99)  are  elected  for  two  years.  The  president  of  the 
senate,  who  is  elected  by  the  senators,  succeeds  as  governor  in  case 
of  the  death  of  the  elected  governor  during  his  term  of  office.  The 
governor  has  the  power  of  veto  on  the  Acts  of  the  legislature.  In 
case  of  its  exercise,  the  Act  is  returned  to  the  legislature,  when,  if 
it  passes  by  a  constitutional  majority  in  both  houses,  it  becomes 
law  in  spite  of  the  veto. 

The  judiciary  administration  is  earned  on  by  courts  of  four 
designations, — the  county  criminal  courts,  the  circuit  courts,  the 
chancery  courts,  and  the  supreme  court  of  the  State.  The  county 
courts  consist  of  the  magistrates,  who  assemble  at  the  county  seat 
four  times  a  year  to  transact  county  business.  They  elect  a  chair 
man  out  of  their  own  body,  who  by  virtue  of  such  election  becomes 
the  financial  agent  of  the  county.  In  counties  large  enough  to 
justify  it,  a  county  judge  is  elected,  who  exercises  criminal  juris 
diction.  There  are  fourteen  circuit  courts,  each  having  jurisdiction 
in  several  counties  ;  in  these  all  common-law  cases  are  adjudicated, 
except  in  those  counties  where  there  is  a  criminal  judge.  There 


are  eleven  chancery  divisions,  for  each  of  which  a  chancellor  is 
elected,  who  tries  all  cases  in  equity  in  his  division.  All  these 
judges  are  elected  for  eight  years.  The  judges  of  the  supreme  court, 
five  in  number,  are  elected  by  the  people  at  large,  but  not  more 
than  two  can  be  taken  from  any  one  of  three  divisions  of  the  State, 
viz.,  the  eastern,  middle,  and  western.  Their  jurisdiction  is  purely 
appellate  :  they  revise  the  decisions  of  the  other  courts,  and  their 
decisions  are  final,  except  where  a  question  arises  as  to  the  inter 
pretation  of  the  United  States  constitution. 

History. — At  the  time  of  its  first  settlement  and  occupation  by  History. 
Europeans  Tennessee  was  part  of  the  territory  granted  to  the  colony 
of  North  Carolina  by  Charles  II.  It  was  then,  however,  a  hypo 
thetical  claim,  the  boundaries  of  which  were  chiefly  determined  by 
36°  30'  and  35°  N.  lat.  The  eastern  boundary  of  North  Carolina 
was  the  Atlantic  Ocean  ;  on  the  other  side  the  western  territory 
extended  according  to  one  theory  to  the  Mississippi,  according  to 
another  theoiy  to  the  Pacific  Ocean.  When  the  English  settlers 
began  to  cross  the  Appalachian  chain,  they  found  the  French  estab 
lished  on  the  Mississippi  and  its  tributaries, — the  Ohio,  the  Ten 
nessee,  and  the  Cumberland.  The  Spanish  claim  of  an  indefinite 
extension  of  their  possessions  in  Florida  was  also  a  constant  menace 
to  the  advances  of  the  earliest  English  colonists  in  the  direction  of 
South  Carolina  and  Georgia.  The  most  important  effort  of  trans- 
montane  colonization  by  the  British  prior  to  1760  was  the  estab 
lishment  of  Fort  London  on  the  Little  Tennessee  river  in  1756  or 
1757.  But  in  1760  this  post  was  captured  by  the  Cherokees  and 
its  garrison  massacred ;  and  the  same  fate  befell  a  number  of 
colonists  who  had  settled  between  Fort  Chissel  (on  New  River, 
Virginia)  and  Fort  Loudon.  Early  in  1761  Colonel  Grant  com 
pletely  routed  the  Cherokees  and  compelled  their  French  and  Span 
ish  allies  to  withdraw  to  Louisiana  and  Georgia. 

Eight  years  later  the  stream  of  emigration  began  to  set  westwards, 
mainly  by  two  routes,  of  which  one  led  through  Cumberland  Gap 
to  the  valley  of  the  Cumberland  river,  whilst  the  other  followed 
the  course  of  the  Tennessee  round  the  southern  border  of  the 
Cumberland  plateau  into  the  western  Tennessee  valley.  A  body 
of  emigrants  from  Virginia  settled  on  the  banks  of  the  river  Hol- 
ston,  in  what  is  now  Hawkins  county,  and  formed  the  nucleus  of 
a  rapidly  increasing  colony,  which  was  mainly  recruited  from  Vir 
ginia  and  North  Carolina.  The  chief  settlements  were  on  the 
Watauga  river,  extending  thence  to  the  Nolichucky,  both  tribu 
taries  of  the  Tennessee.  The  colonists  adopted  a  code  of  laws  for 
themselves  based  upon  those  of  Virginia,  and  entrusted  their  execu 
tion  to  a  bench  of  five  magistrates.  Their  first  trouble  related  to 
the  title  to  their  lands.  They  supposed  themselves  to  be  settling 
in  Virginia  ;  but  they  were  really  in  North  Carolina,  and  therefore 
outside  of  the  territory  which  had  been  ceded  to  the  British  crown 
by  the  six  nations  of  Indians.  A  further  obstacle  was  a  royal  pro 
clamation  dated  nine  years  before  forbidding  private  persons  to 
purchase  titles  from  the  Indians.  Though  the  Cherokees  had  no 
longer  fixed  habitation  in  the  country,  they  still  claimed  the  whole 
valley  for  hunting  grounds.  The  dilemma  was  solved  by  a  lease 
negotiated  for  eight  years.  The  next  difficulty  arose  with  the  British 
Government  in  alliance  with  the  hostile  Indians.  But  out  of  these 
troubles  the  colonies  on  the  Watauga,  Holston,  and  Nolichucky 
emerged  as  a  populous  and  powerful  community. 

When  it  was  proposed  to  liquidate  the  debts  incurred  by  both  the 
States  and  the  Federal  Government  for  war  expenses  by  the  sale  of 
public  lands,  an  Act  of  Cession  was  passed  in  1784  by  the  North 
Carolina  legislature  ceding  their  lands  west  of  the  mountains,  includ 
ing  those  of  the  Watauga  settlers,  to  the  Federal  Government.  But 
in  the  following  year  the  North  Carolina  legislature  repealed  the 
Act  of  Cession,  and  the  whole  matter  was  thus  indefinitely  post 
poned.  The  Watauga  community  now  declared  itself  independent 
of  North  Carolina  ;  that  State  had  relinquished  its  sovereignty  over 
them  and  the  Federal  Government  had  not  accepted  it.  At  this 
time  the  transmontane  territory  consisted  of  Washington,  Sullivan, 
and  Greene  counties.  It  also  embraced  all  the  settlements  on  the 
Cumberland,  comprising  the  existing  counties  of  Davidson,  Sumner, 
Montgomery,  Robertson,  and  Williamson.  Davidson  county  had 
been  organized  by  the  influence  of  James  Robertson  (one  of  the 
earliest  arrivals  from  North  Carolina,  in  1769),  who  had  moved  to 
the  site  of  the  future  city  of  Nashville.  But  Davidson  county  took 
no  part  in  these  proceedings.  The  State  organized  by  the  seceding 
counties  in  August  1784  was  called  the  State  of  Franklin  ;  its  con 
stituent  counties  returned  to  their  allegiance  to  North  Carolina  on 
1st  March  1788.  A  second  Act  of  Cession  was  passed  in  1790,  by 
which  the  defunct  State  of  Franklin  became  part  of  the  territory 
of  the  United  States  south  of  the  Ohio,  including  what  now  consti 
tutes  Kentucky  and  Tennessee.  The  northern  portion  became  a 
State,  under  the  name  of  Kentucky,  in  1792,  and  the  southern  por 
tion  took  rank  as  the  State  of  Tennessee  in  1796,  being  received 
into  the  Union  the  same  year.  The  settlement  of  middle  Tennessee 
was  much  retarded  so  long  as  the  path  of  access  to  it  from  east 
Tennessee  was  through  Cumberland  Gap  and  down  the  Ohio.  The 
broader  route  round  the  south  of  the  Cumberland  plateau  by  the 
Tennessee  river  was  too  unsafe  for  general  use  on  account  of  the 
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powerful  Indian  tribes — the  Creeks  and  the  Cherokees.  This 
obstacle  was  finally  removed  by  General  Jackson's  crushing  defeat 
of  the  Creeks  in  1814,  and  a  large  cession  of  their  territory. 

The  position  of  Tennessee  during  the  Civil  War  was  the  same 
as  that  of  the  other  middle  and  southern  States.  While  secession 
was  in  agitation,  it  refused  to  secede  ;  but  when  actual  hostilities 
commenced  it  joined  the  Southern  confederacy.  Even  then,  how 
ever,  west  and  middle  Tennessee  sympathized  with  the  South, 
whilst  eastern  Tennessee  sided  with  the  North.  Each  division  sent 
very  large  contingents  to  the  army  which  it  favoured.  A  large 
portion  of  the  State  was,  during  the  later  years  of  the  war,  in  the 
occupation  of  the  Northern  army,  and  many  great  battles  were 
fought  on  its  soil,  notably  those  of  Fort  Donelson,  Murfreesborough 
(Stone  River),  Franklin,  and  Nashville.  Tennessee  suffered  more 
from  the  exhaustion  attendant  on  the  close  of  the  war,  and  from 
the  rigorous  government  which  accompanied  the  period  of  recon 
struction,  than  any  other  State  except  Virginia. 

See  Geology  of  Tennessee,  Nashville,  1809  ;  Elliott,  "  The  Age  of  the  Southern 
Appalachians,"  in  Amer.  Jour,  of  Sc.,  April  1883;  Bradley,  "On  the  Silurian 
Age  of  the  Southern  Appalachians,"  ib.,  April  1875  ;  Hay  wood,  The  Civil  and 
Political  History  of  the  State  of  Tennessee  from  its  earliest  Settlement  up  to  the  Year 
1796,  Knoxville,  1823  ;  Ramsay,  Annals  of  Tennessee  to  the  End  of  the  Eighteenth 
Century;  Parton,  Life  of  Andrew  Jackson,  New  York,  1860;  Kirke,  The  Rear 
Guard  of  the  Revolution,  New  York,  1886  ;  Reports  of  Tennessee  Hist.  Soc.  and 
of  Bureau  of  Agriculture,  Mines,  and  Immigration.  (D.  F.  W.) 

TENNIS.  This,  the  oldest,  perhaps,  of  all  existing 
ball-games,  is  at  once  the  most  difficult  to  learn,  on  account 
of  the  intricacy  of  its  laws,  and  the  most  interesting  when 
learnt,  because  of  the  great  variety  of  its  combinations 
and  the  difficulty  of  solving  rapidly  the  problems  which 
are  constantly  presented  to  the  player.  It  derives  an 
additional  claim  to  attention  from  numberless  historical 
associations.  Of  the  origin  of  tennis  it  is  not  possible  to 
speak  with  certainty;  but  it  may  be  confidently  assumed 
that  it  sprang  from  some  very  simple  sport.  It  first 
appeared  in  Europe  in  the  Middle  Ages,  when  we  find 
it  played  in  open  courts,  in  the  parks  or  ditches  of  the 
feudal  castles  of  France  and  Italy.  It  was  at  first  the 
pastime  of  kings  and  nobles,  but  afterwards  became  po 
pular  with  all  classes.  The  French  seem  to  have  borrowed 
it  from  the  Italians,  and  to  have  contributed  some  of  its 
refinements  ;  and  the  English  took 
it  from  the  French.  Though  men 
tioned  in  the  Arthurian  romances, 
the  game  was  certainly  not  known 
in  England  in  the  time  of  Arthur. 
The  name  tennis  is  supposed  to 
be  derived  from  the  exclamation 
"Tenez!"  employed  by  early  French 
players  in  serving  the  ball.  In  Italy 
the  game  is  called  "giuoco  della 
palla";  in  France,  "jeu  de  paume," 
which  also  means  the  tennis  court ; 
in  Germany  it  is  called  by  the 
generic  title  of  "Ballspiei";  in 
Spain,  "juegoalble"  or  "jugar  al 
ble."  It  is  clear  from  the  French 
name  that  the  ball  was  originally  pian  of  tennis  court.  A,  D,  walls  on  each  side  of  dedans  ;  d,  d,  gallery  walls  ;  h,  grille  wall ; 
Struck  with  the  palm  of  the  hand.  /,  net  post ;  g,  g,  gallery  post ;  v,  v,  first  galleries  ;  y,  y,  second  galleries  ;  x,  x,  last  galleries  ; 
This  was  afterwards  protected  by  a  2>  z>  doors  '•>  °»  °>  half-court  line ;  r,  r,  openings  under  net  for  ventilation  and  warming  •  1,  2,  3, 

, .,,  ,,  .  •       •     A.          4,  5,  6.  mark  chases, 

glove,  as  is  still  the  practice  in  the 

who  first  returns  the  ball  into  the  net  or  "  out  of  court " 


which  a  sloping  roof,  called  the  penthouse,  reaches  to  the 
outer  wall.  The  surrounding  passage  thus  enclosed  (not 
shown  in  plan)  is  7  feet  wide.  Opposite  to  the  long 
penthouse  is  the  main  wall,  in  which  there  is  at  one  point 
a  projection  called  the  tambour,  E,  which  deflects  the  ball 
across  the  court.  In  the  inner  wall,  below  the  penthouse, 
there  are  several  openings,  the  one  at  the  end,  on  the 
service  side,  being  called  the  dedans,  B,  the  others  the 
galleries.  At  the  further  end  of  the  court  is  the  grille, 
a  square  opening  adjacent  to  the  main  wall.  Across  the 
court,  halfway  between  the  two  ends,  is  stretched  a  net  n, 
3  feet  high  in  the  middle  and  5  feet  at  the  sides.  The 
game  may  be  played  by  two,  or  by  three,  or  by  four 
players,  one  against  one,  one  against  two,  or  two  against 
two.  At  the  commencement  the  players  toss  or  "  spin  " 
a  racket,  to  decide  which  shall  serve  first,  calling  "  rough  " 
(for  the  knotted  side)  or  "smooth."  The  party  which 
wins  the  "  spin  "  has  the  choice  of  the  service  or  the  "  first 
stroke,"  the  latter  term  meaning  the  return  of  the  service. 
The  server  then  begins  at  the  "  dedans  "  end  of  the  court, 
technically  called  the  "service  side,"  pitches  the  ball  in 
the  air,  and  strikes  it  with  his  racket  so  that  it  shall  drop 
on  the  side  penthouse  or  on  the  wall  above  it,  and  then 
from  the  penthouse  upon  the  floor  on  the  other  side  of 
the  net  (called  the  "hazard  side"),  within  the  "service 
court"  bounded  by  the  "service  line"  x  and  the  "pass 
line" p.  If  he  fail  to  do  this,  a  "fault"  is  called,  or  a 
"  pass  "  if  the  ball  has  gone  beyond  the  pass  line.  If  he 
serves  a  second  fault,  his  adversary  scores  a  point,  called 
a  "  stroke."  A  pass  counts  for  nothing,  but  annuls  a  pre 
vious  fault.1  It  now  becomes  the  duty  of  the  adversary, 
called  the  "  striker-out,"  to  return  the  ball  by  striking  it 
with  his  racket  in  such  a  manner  that  it  shall  pass  back 
over  the  net  to  the  service  side.  The  server  must  now  strike 
it  again  and  return  it  to  the  hazard  side ;  and  the  player 
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Basque  country.  Upon  the  glove  strings  and  cross-strings 
were  next  stretched,  to  give  a  faster  impulse;  and  the 
addition  of  a  short  handle  made  an  easy  transition  to  the 
racket.  In  the  time  of  Henry  VII.  the  hand  still  some 
times  met  the  racket,  even  in  the  royal  court  at  Windsor. 

One  of  the  first  improvements  in  the  game  consisted  in 
the  building  of  closed  courts,  first  with  walls,  then  with 
walls  and  roof.  It  is  still  played  in  the  open  air  in  some 
places  in  France,  and  "pallone,"  a  rude  and  violent  variety 
of  the  game,  is  yet  seen  in  Italy.  There  are  twenty-seven 
courts  in  England  and  one  in  Dublin. 

As  now  played,  tennis  in  France  is  virtually  the  same 
as  in  England,  though  there  are  a  few  differences  of  detail. 
The  court  is  rectangular  (see  the  annexed  plan).  An  inner 
wall  runs  round  three  sides,  to  the  height  of  7  feet,  from 


(i.e.,  to  the  roof,  or  above  the  play  line  on  the  walls)  loses 
the  stroke,  which  is  scored  to  his  antagonist.  But,  if  a 
player  fail  or  refuse  to  strike  the  ball  in  the  air  (a 
"  volley  ")  or  on  its  first  bound  and  before  it  touches  the 
floor  a  second  time,  then,  except  on  the  hazard  side  beyond 
the  service  line,  a  "chase"  is  made  or  reckoned  on  the 
floor,  according  to  the  lines  on  or  between  which  the  ball 
has  dropped  the  second  time.  This  chase  is  a  stroke  in 
abeyance.  When 'one  has  been  made  it  is  called  by  the 
marker,  but  does  not  affect  the  score  until  one  of  the 
players  has  scored  40,  when  they  change  sides,  and  the 
player  who  has  allowed  the  chase  to  be  made  must  then 
endeavour  to  win  it,  i.e.,  to  place  the  second  bound  of  the 
1  In  the  Manchester  Club  this  law  (8)  has  been  wisely  abolished. 
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ball  returned  by  him  better,  i.e.,  nearer  to  the  end  wall, 
than  the  point  at  which  the  chase  was  marked.  As  often 
as  his  adversary  returns  his  stroke,  he  must  again  endea 
vour  to  do  this,  until  he  succeeds  or  fails.  If  he  succeed, 
he  scores  the  stroke ;  if  not,  it  is  scored  to  his  adversary. 
If  two  chases  have  been  made  at  any  stage  of  the  score, 
even  at  the  beginning  of  a  game,  then  the  players  must 
change  sides  and  play  for  the  chases,  as  above  described. 
A  player  who  succeeds  in  sending  the  ball  into  the  grille, 
the  dedans,  or  the  last  division  of  the  gallery — called  the 
"  winning  gallery  " — on  the  hazard  side,  scores  at  all  times 
a  stroke.  The  minutiae  of  the  game  and  the  mode  of 
scoring  cannot  be  more  succinctly  described  than  in  the 
annexed  laws.1 

LAWS. 
Single-Handed  Game. 

1.  The  balls  shall  be  not  less  than  2J  in.  and  not  more  than 
2 1  in.  in  diameter,  and  shall  be  not  less  than  2J  oz.  and  not  more 
than  2f  oz.  in  weight. 

Note. — There  is  no  restriction  as  to  the  shape  or  size  of  the  rackets. 

2.  (a)  The  choice  of  sides  at  the  beginning  of  the  first  set  is 
determined  by  a  spin. 

(6)  In  subsequent  sets  of  a  series,  the  players  shall  begin 
each  set  on  the  side  on  which  they  finished  the  set  before  it. 

3.  The  ball  served  must  be  struck  with  the  racket,  and  may 
be  delivered  from  any  part  of  the  service  side. 

4.  The  ball  served  must  touch  the  service  penthouse  before 
touching  any  other  part  of  the  court,  except  the  rest  of  the  side 
penthouse  and  the  service  wall ;  and  it  must  drop  in  the  service 
court  or  on  one  of  the  lines  which  bound  it. 

5.  The  service  is  good, 

(a)  if  the  ball  served  touch  in  its  descent  any  part  of  the 
service  penthouse  so  as  to  rise  again  from  it,  or 

(b)  if  the  ball  served  strike  the  service  wall  and  afterwards 
touch  in  its  descent  any  part  of  the  service  penthouse, 
even  though  it  do  not  rise  again  from  it,  or 

(c)  if  the  ball  served  drop  in  the  winning  gallery. 

6.  A  fault  may  not  be  returned. 

7.  A  pass  may  not  be  returned  ;  but  a  ball  served,  which  has 
not  gone  across  the  pass  line  on  the  penthouse,  may  be  volleyed, 
although  if  untouched  it  might  have  dropped  in  the  pass  court. 
If  a  pass  touch  the  striker-out,  or  if  a  service  before  it  has  dropped 
touch  him  when  standing  with  both  feet  in  the  pass  court,  and  not 
having  attempted  to  strike  the  ball,  it  is  still  counted  a  pass. 

8.  A  pass  annuls  a  previous  fault. 

9.  If  the  striker-out  declare  himself  not  ready  for  a  service,  and 
have  made  no  attempt  to  return  it,   that  service  is  counted  for 
nothing,  though  it  be  a  fault.     It  annuls  a  previous  fault.     The 
striker-out,  having  been  asked  if  he  is  ready,  and  having  declared 
liimself  ready,  may  not  similarly  refuse  a  second  service. 

10.  The  server  continues  to  serve  until  two  chases  be  made,  or 
one  chase  when  the  score  of  either  player  is  at  forty  or  advantage 
(see  law  25).     The  players  then  change  sides,  the  server  becoming 
striker-out  and  the  striker-out  becoming  server. 

11.  The  return  is  good  if  the  ball  in  play  be  struck  with  the 
racket  so  that  it  pass  the  net  without  touching  a  gallery  post  or 
anything  fixed  or  lying  in  an  opening  on  the  side  from  which  it  is 
struck,  and  without  going  out  of  court. 

12.  The  return  is  not  good, 

(a)  if  not  in  accordance  with  the  terms  of  law  11,  or 

(b)  if  the  ball  be  struck  more  than  once,  or  be  not  definitely 
struck,  or 

(c)  if  the  ball  in  play,  having  passed  the  net,  come  back  and 
drop  on  the  side  from  which  it  was  struck,  unless  it 
should  have  touched  a  gallery  post  or  anything  fixed 
or  lying  in  an  opening  on  that  side  of  the  court  which  is 
opposite  to  the  striker. 

13.  A  ball  which  is  no  longer  in  play  may  not  be  returned. 

14.  The  server  wins  a  stroke  (except  as  provided  in  law  9), 

(a)  if  a  good  service  enter  the  winning  gallery  or  the  grille,  or 

(b)  if  the  striker-out  fail  to  return  a  good  service  (except 
when  it  makes  a  chase  ;  see  laws  17-19),  or 

(c)  if  the  striker-out  fail  to  return  the  ball  in  play  (except 
when  it  makes  a  chase  ;  see  laws  17-19),  or 

(d)  if  he  himself  return  the  ball  in  play  so  that  it  enter  the 
winning  gallery  or  grille,  or  fall  on  or  beyond  the  service 
line,  or 

(e)  if  he  serve  or  return  the  ball  in  play  so  that  it  drop  or 
fall  upon  a  ball  or  other  object  which  is  on  or  beyond 
the  service  line,  or 

1  Reprinted  from  the  present  writer's  Annals  of  Tennis,  1878,  by 
the  kinl  consent  of  the  publisher  Mr  H.  Cox. 


(/)  if  he  win  a  chase  (see  law  20),  or 

(g)  if  the  striker-out  lose  a  stroke  (see  law  16). 

15.  The  striker-out  wins  a  stroke  (except  as  provided  in  law  9), 

(a)  if  the   server  serve  two   consecutive  faults  (except  as 
provided  in  law  31  (6)),  or 

(b)  if  the  server  fail  to  return  the  ball  in  play  (except  when 
it  makes  a  chase  ;  see  laws  17-19),  or 

(c)  if  he  himself  return  the  ball  in  play  so  that  it  enter  the 
dedans,  or 

(d)  if  he  win  a  chase,  or 

(e)  if  the  server  lose  a  stroke  (see  law  16). 

16.  Either  player  loses  a  stroke, 

(a)  if  he  lose  a  chase  (see  law  21), 

(b)  if  the  ball  in  play  (except  as  provided  in  law  7)  touch 
him  or  anything  which  he  wears  or  carries,  except  his 
racket  in  the  act  of  returning  the  ball,  or 

(c)  if  he  touch  or  strike  the  ball  in  play  with  his  racket 
more  than  once,  or  do  not  definitely  strike  it. 

17.  When  a  ball  in  play  on  either  side  of  the  net,  not  being 
that  on  which  the  striker  is  standing, 

(a)  falls  on  any  part  of  the  floor,  except  on  or  beyond  the 
service  line,  or 

(b)  enters  any  gallery,  except  the  winning  gallery,  or 

(c)  touches  a  gallery  post, 
it  is  marked  a  chase 

(a)  at  that  line  on  the  floor  on  which  it  fell,  or 

(/3)  better  or  worse  than  that  line  on  the  floor  which  is 

nearest  to  the  point  at  which  it  fell,  or 
(y)  at  that  gallery  the  post  of  which  it  touched, 
except  as  provided  in  laws  18  and  19. 

Note  (a). — A  ball  in  play  which  touches  the  net  post  and  drops  on  the  side 

opposite  to  the  striker  is  marked  a  chase  at  the  line  on  the  side  on  which  it  drops. 

Note  (6). — A  ball  in  play  which  enters  a  gallery  is  marked  a  chase  at  that 

gallery  which  it  enters,  notwithstanding  that  it  may  have  touched  an  adjacent 

gallery  post  without  touching  the  floor  in  the  interim. 

Note  (c).—  The  gallery  lines  on  the  floor  correspond  -and  are  equivalent  to 
the  galleries  of  which  they  bear  the  names. 

18.  When  a  ball  in  play 

(a)  drops  or  falls  in  the  net,  on  the  side  opposite  to  the 
striker,  or 

(b)  drops  on  the  floor,  on  the  side  opposite  to  the  striker, 
and,  bounding  over  the  net,  falls  on  that  side  of  it  from 
which  it  was  struck,  whether  it  touch  the  net  in  its 
bound  or  not, 

it  is  marked  a  chase  at  the  line  on  the  side  opposite  to  the  striker. 

19.  When  a  ball  in  play  drops  or  falls  upon  a  ball  or  other 
object  which  is  on  the  floor  (except  when  it  is  on  or  beyond  the 
service  line ;  see  law  14  (e)),  it  is  marked  a  chase  at  the  point  at 
which  that  ball  or  other  object  was  when  the  ball  in  play  dropped 
or  fell  upon  it. 

20.  Either  player  wins  a  chase, 

(a)  if  he  serve  or  return  the  ball  so  that  it  enter  a  winning 
opening,  or 

(b)  if  he  serve  or  return  the  ball  so  that  it  fall  better  than  the 
chase  for  which  he  played,  or  enter  a  gallery  or  touch 
a  gallery  post  better  than  the  gallery  or  the  gallery  line 
at  which  the  chase  was  for  which  he  played,  or 

(c)  if  he  serve  or  return  the  ball  so  that  it  drop  or  fall  upon 
a  ball  or  other  object  which  is  at  a  point  on  the  floor 
better  than  that  at  which,  or  at  the  gallery  corresponding 
to  which,  the  chase  was  for  which  he  played,  or 

(d)  if  his  antagonist  fail  to  return  the  ball  in  play,  except 
when  it  falls  worse  than  the  chase  in  question. 

21.  Either  player  loses  a  chase, 

(a)  if  he  fail  to  return  the  ball  in  play,  except  when  it  falls 
worse  than  the  chase  in  question,  or 

(b)  if  he  return  the  ball  in  play  so  that  it  fall  worse  than 
the  chase,  or  enter  a  gallery  or  touch  a  gallery  post 
worse  than  the  gallery  or  the  gallery  line  at  which  the 
chase  was  for  which  he  played,  or 

(c)  if  he  return  the  ball  in  play  so  that  it  drop  or  fall  upon  a 
ball  or  other  object  which  is  at  a  point  on  the  floor  worse 
than  that  at  which  the  chase  was  for  which  he  played. 

22.  When  a  ball  in  play 

(a)  falls  at  a  point  on  the  floor  neither  better  nor  worse 
than  that  at  which,  or  at  the  gallery  corresponding  to 
which,  the  chase  was  for  which  the  striker  played,  or 

(b)  enters  that  gallery  or  the  gallery  corresponding  to  that 
gallery  line,  or  touches  the  post  of  that  gallery,  or  falls 
on  the  gallery  line  corresponding  to  that  gallery,  at 
which  the  chase  was  for  which  the  striker  played,  or 

(c)  drops  or  falls  upon  a  ball  or  other  object  which  is  at  a 
point  on  the  floor  neither  better  nor  worse  than  that  at 
which,  or  at  the  gallery  corresponding  to  which,  the 
chase  was  for  which  the  striker  played, 

it  is  marked  chase-off :  it  is  not  scored  as  a  stroke  won  by  either 
player ;  the  chase  is  annulled,  and  the  striker  has  not 
to  play  for  it  again. 
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23.  As  soon  as  two  chases  are  marked,  or  one  chase  when  the 
score  of  either  player  is  at  forty  or  advantage  (see  law  25),  the 
players  change  sides.     The  player  who  made  the  first  chase  now 
defends  it,  while  the  other  plays  to  win  it ;  and  so  with  the  second 
chase,  except  when  only  one  has  been  marked. 

24.  If  by  an  error  three  chases  have  been  marked,  or  two  chases 
when  the  score  of  either  player  is  at  forty  or  advantage  (see  law 
25),  the  last  chase  in  each  case  is  annulled. 

25.  On  either  player  winning  his  first  stroke,  the  score  is  called 
fifteen  for  that  player  ;  on  either  player  winning  his  second  stroke, 
the  score  is  called  thirty  for  that  player ;  on  either  player  winning 
his  third  stroke,  the  score  is  called  forty  for  that  player  ;  and  the 
fourth  stroke  won  by  either  player  is  scored  game  for  that  player, 
except  as  below. 

If  both  players  have  won  three  strokes,  the  score  is  called  deuce, 
and  the  next  stroke  won  by  either  player  is  scored  advantage 
for  that  player.  If  the  same  player  win  the  following  stroke, 
he  wins  the  game  ;  if  he  lose  the  following  stroke,  the  score 
is  again  called  deuce  ;  and  so  on,  until  either  player  win  the 
two  strokes  immediately  following  the  score  of  deuce,  when 
the  game  is  scored  for  that  player. 

26.  The  player  who  first  wins  six  games  wins  a  set,  except  as 
below. 

If  both  players  win  five  games,  the  score  is  called  games  all,  and 
the  next  game  won  by  either  player  is  scored  advantage  game 
for  that  player.  If  the  same  player  win  the  following  game, 
he  wins  the  set ;  if  he  lose  the  following  game,  the  score  is 
again  called  games  all ;  and  so  on,  until  either  player  win 
the  two  games  immediately  following  the  score  of  games  all, 
when  he  wins  the  set. 

Xote. — Players  often  agree  not  to  play  advantage  sets,  but  to  decide  the  set 
by  one  game  after  arriving  at  the  score  of  games  all. 

27.  Every  chase  is  marked,  and  every  stroke  scored,  by  the 
marker,  who  is  entitled  to  consult  the  dedans  when  he  is  in  doubt. 
A  player  who  is  dissatisfied  with  the  marker's  decision  is  entitled 
to  appeal  to  the  dedans.     A  majority  of  the  dedans  confirms  or 
reverses  the  marker's  decision.     An  appeal  must  be  made  before  a 
recommencement  of  play. 

.Vote.— The  dedans  should  not  give  a  decision  unasked  on  a  question  of 
marking  a  chase  or  stroke,  but  may,  and  should,  correct  inaccurate  scoring 
of  chases,  strokes,  games,  or  sets. 

Three-Handed  and  Four-Handed  Games,  sometimes  called  Double 
Games. 

28.  The  partners  serve  and  strike-out  in  alternate  games,  unless 
it  shall  have  been  previously  agreed  to  the  contrary. 

Xote. — It  is  usually,  but  not  always,  agreed  that  the  striker-out  may  leave 
to  his  partner  such  services  as  pass  him. 

The  former  laws  apply  to  these  as  well  as  to  single  games, 
the  advantages  and  disadvantages  attaching  to  a  single  player 
under  the  former  laws  here  attaching  to  a  pair  of  players. 

Odds. 

29.  (a)  A  bisque  or  a  half-bisque  may  not  be  taken  after  the 
service  has  been  delivered. 

(b)  The  server  may  not  take  a  bisque  after  a  fault ;  but  the 
striker-out  may  do  so. 

Note.— A.  bisque  is  a  stroke  which  may  be  claimed  by  the  recipient  of  odds 
at  any  time  during  a  set,  subject  to  the  provisions  of  laws  29  and  30. 

30.  A  player  who  wishes  to  take  a  bisque  or  a  half -bisque, 
there   being  a  chase  or  two  chases  marked,  may  take  it  either 
before  or  after  changing  sides ;   but  he  may  not,  after  changing 
sides,  go  back  to  take  it. 

31.  (a)  When  the  odds  of  round  services  are  given,  the  ball 
served  by  the  giver  of  the  odds  must  touch  the  grille  pent 
house  after  touching  the  service  penthouse  and  before  dropping 
in  the  service  court  or  on  one  of  the  lines  which  bound  it. 

(b)  Neither  faults  nor  failure  in  complying  with  the  above 

.    condition  are  counted  against  the  giver  of  the  odds  ;  but  the 

recipient  of  the  odds  may  decline  to  return  such  services  as  do 

not  touch  both  the  penthouses  ;  if,  however,  he  attempt  and 

fail  to  return  any  such  service,  it  is  counted  against  him. 

32.  Half-court :  the  players  having  agreed  into  which  half-court 
on  each  side  of  the  net  the  giver  of  the  odds  shall  play,  the  latter 
loses  a  stroke  if  the  ball  returned  by  him  drop  in  either  of  the  other 
half-courts. 

But  a  ball  returned  by  the  giver  of  the  odds  which 

(a)  drops  on  the  half-court  line,  or 

(b)  drops  in  his  half -court  and  touches  the  dedans  post 
before  falling,  or 

(c)  drops  in  his  half-court  and  falls  in  the  dedans,  even 
though  on  the  other  side  of  the  dedans  post,  or 

(d)  touches  the  dedans  post  before  dropping, 
is  counted  for  the  giver  of  the  odds. 

And  a  return  boasted  against  any  wall  by  the  giver  of  the  odds 
which 

(e)  drops  in  his  half-court,  or 


(f)  drops  on  the  half-court  line,  or 
(</)  touches  the  dedans  post  before  dropping,  or 
(A)  touches  any  penthouse,  battery,  or  wall  before  drop 
ping  in  his  half-court,  dropping  on  the  half-court  line, 
or  touching  the  dedans  post, 
is  also  counted  for  the  giver  of  the  odds. 

Note.—  It  is,  of  course,  evident  that  the  giver  of  these  odds  may  make  a 
chase,  or  win  a  chase  or  a  stroke,  with  a  ball  which  drops  in  his  half-court 
or  on  the  half-court  line,  but  falls  in  the  other  half-court. 

33.  When  the  odds  of  "  touch  no  walls  "  or  "  touch  no  side  -walls  " 
are  given,  a  ball  returned  by  the  giver  of  the  odds  which  on  fall 
ing  makes  a  nick  is  counted  for  the  striker. 

Directions  to  the  Marker. 
It  is  the  duty  of  the  marker 

to  call  the  faults,  and  the  passes  ; 

to  call  the  strokes,  when  won,  or  when  he  is  asked  to 

do  so ; 
to  call  the  games  and  sets  at  the  end  of  each,  or  when 

asked  to  do  so  ; 

to  mark  the  chases,  when  made  ; 

to  call  the  chases  when  there  are  two  in  the  order  in 
which  they  were  made,  or  the  chase  when  there  is 
one  with  the  score  at  forty  or  advantage  ;  and  then 
to  direct  the  players  to  change  sides  ; 
to  call  the  chase  or  chases  again,  in  order  as  above, 
when  the  players  have  changed  sides,  and  each  chase 
as  a  player  has  to  play  for  it ; 
not  to  call  play  or  not  play  in  doubtful  cases  before  the 

conclusion  of  the  rest,  unless  asked  to  do  so  ; 
to  decide  all  doubtful  and  disputed  strokes,  subject  to 

an  appeal  to  the  dedans ; 

to  warn  the  players  of  any  balls  lying  on  the  floor  in 
their  way,  or  to  their  danger  or  disadvantage,  and  to 
remove  all  such  balls  ; 
.      to  collect  the  balls  into  the  ball-basket ;  and 

to  keep  the  ball-troughs  constantly  replenished  in  the 

dedans  and  last  gallery,  and  the  latter  especially  in 

three-handed  and  four-handed  games.        (J.  MA*. ) 

TENNIS,  LAWN.     Lawn-tennis  is  a  modern  adaptation 

of  the  first  principle  of  tennis,  in  the  simplest  form,  to  a 

ball-game  played  on  grass  with  rackets.     The  balls  are  of 

india-rubber,  hollow,  and  covered  with  white  cloth.     The 

rackets  are  lighter  and  broader  than  those  used  at  tennis. 

The  court  for  the  single-handed  game,  one  player  against 

one,  is  shown  in  fig.  1,  that  for  the  three  or  four-handed 

game  in  fig.  2.     The  dimensions  of  the  courts,  the  size 


£  H  F  E  H  r 

FIG.  1.  FIG.  2. 

Lawn-tennis  courts.  Fig.  1,  for  single  game;  fig.  2,  for  double  game, 
and  weight  of  the  balls,  the  mode  of  scoring,  and  other 
details  are  given  in  the  laws  of  the  game  (see  below).  The 
only  requisites  for  the  game  are  the  balls,  rackets,  net  and 
posts,  and  a  hard  level  surface  of  grass.  It  may  be,  and 
often  is,  played  upon  surfaces  of  wood,  asphalt,  cement, 
gravel,  or  other  substance.  The  grass  requires  constant 
mowing,  rolling,  and  in  dry  weather  watering,  to  keep  it 
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in  order.  In  the  winter  months  it  should  be  sedulously 
weeded,  sown  where  necessary,  and  swept  and  rolled  when 
ever  the  weather  permits. 

The  choice  of  sides  depends  upon  a  toss  or  spin  of  a 
racket,  as  in  tennis.  The  winner  chooses  the  service  or 
the  preferable  side,  as  he  pleases.  The  server  begins 
the  game  by  striking  the  ball  with  his  racket  so  that  it 
passes  (without  touching)  over  the  net,  which  is  hung 
across  the  court  from  the  posts  A,  A.  The  ball  served 
must  drop  in  the  space  which  is  diagonally  opposite  to 
him  on  the  other  side  of  the  net, — a  space  bounded  by 
the  net,  the  side  line,  the  half-court  line,  and  the  service 
line.  His  adversary,  called  the  "  striker-out,"  must  return 
the  ball  before  it  touches  the  ground  a  second  time ;  and 
the  server  must  similarly  return  it  again ;  and  so  on,  until 
one  or  other  player  fails  to  return  it  over  the  net  so  that 
it  shall  drop  on  the  ground  anywhere  on  the  side  of  the 
net  furthest  from  him,  and  within  or  upon  any  of  the  lines 
which  bound  that  space,  technically  called  his  adversary's 
court.  When  one  player  thus  fails,  he  loses  a  stroke, 
which  the  other  is  deemed  to  win,  and  it  is  added  to  the 
score  of  the  latter.  The  score  is  kept  as  at  tennis,  but 
there  are  no  chases. 

Activity  and  condition  have  great  value  in  lawn-tennis, 
though  there  is  room  for  much  skill  in  placing  the  ball  in 
the  corners  with  hard,  low  strokes,  and  in  intercepting  and 
returning  the  ball  by  the  volley  while  in  the  air,  before 
it  reaches  the  ground.  But  in  matches  temper,  endur 
ance,  and  quickness  of  movement  count  for  very  much. 

Lawn-tennis,  in  one  form  or  another,  has  been  played  for  many 
centuries  out-of-doors.  The  present  variety  of  the  game  was  first 
introduced,  in  a  form  which  was  soon  shown  to  be  impracticable, 
about  the  year  1874.  It  was  then  taken  up  by  the  All  England 
Club  at  Wimbledon,  who  in  1877  remodelled  the  size  and  shape  of 
the  court,  and  the  laws,  and  altered  the  system  of  scoring  to  that 
which  obtains  in  the  parent  game.  Thereupon,  with  the  consent 
of  the  M.C.C.  at  Lord's,  who  lent  the  authority  of  their  name  to 
the  movement,  the  code  of  laws  which  now  prevails,  and  has  been 
occasionally  amended  only  in  a  few  details,  was  promulgated  by 
the  All  England  Club.  The  championship  of  the  game,  which  is 
open  to  gentlemen  amateurs  only,  was  instituted  at  Wimbledon  by 
the  A. E.G.  in  1877.  A  lady's  championship  and  a  championship 
for  pairs  (gentlemen)  have  also  been  instituted,  and  are  annually 
competed  for  on  the  grounds  of  the  A. B.C.  at  Wimbledon.  Lawn- 
tennis,  in  the  short  time  which  has  elapsed  since  its  introduction, 
has  achieved  immense  popularity.  Prize-meetings  are  held  annu 
ally  at  Bath,  Cheltenham,  Dublin,  Edinburgh,  Manchester,  Liver 
pool,  and  many  other  places  in  the  United  Kingdom  ;  the  game  is 
also  played  with  as  great  enthusiasm  in  the  United  States,  Canada, 
Australia,  and  India.  In  all  those  countries  prize-meetings  are  held 
and  championships  are  instituted. 

LAWS.* 

Singh-Handed  Game. 

1.  For  the  single-handed  game  the  court  is  27  feet  in  width  and  78  feet  in 
length.    It  is  divided  across  the  middle  by  a  net,  the  ends  of  which  are  attached 
to  the  tops  of  two  posts  A  and  A  (see  fig.  1),  which  stand  3  feet  outside  the  court 
on  each  side.    The  height  of  the  net  is  3  feet  6  inches  at  the  posts  and  3  feet 
at  the  centre.    At  each  end  of  the  court,  parallel  to  the  net,  and  at  a  dis 
tance  of  39  feet  from  it,  are  drawn  the  base  lines  CD  and  EF,  the  extremities  of 
which  are  connected  by  the  side  lines  CE  and  DF.    Half-way  between  the  side 
lines,  and  parallel  to  them,  is  drawn  the  half-court  line  GH,  dividing  the 
space  on  each  side  of  the  net  into  two  equal  parts,  called  the  right  and  left 
courts.    On  each  side  of  the  net,  at  a  distance  of  21  feet  from  it,  and  parallel 
to  it,  are  drawn  the  service  lines  XX  and  YY. 

2.  The  balls  shall  be  not  less  than  2J  inches  nor  more  than  Zf,  inches  in 
diameter,  and  not  less  than  1J  oz.  nor  more  than  2  oz.  in  weight. 

3.  In  matches  where  umpires  are  appointed  their  decision  shall  be  final ; 
but  where  a  referee  is  appointed  an  appeal  shall  lie  to  him  from  the  decision 
of  an  umpire  on  a  question  of  law. 

4.  The  choice  of  sides  and  the  right  of  serving  during  the  first  game  shall  be 
decided  by  toss,  provided  that,  if  the  winner  of  the  toss  choose  the  right  to 
serve,  the  other  player  shall  have  the  choice  of  sides,  and  vice  versa. 

5.  The  players  shall  stand  on  opposite  sides  of  the  net.   The  player  who  first 
delivers  the  ball  shall  be  called  the  server,  the  other  the  striker-out. 

6.  At  the  end  of  the  first  game  the  striker-out  shall  become  server  and  the 
server  shall  become  striker-out ;  and  so  on  alternately  in  the  subsequent  games 
of  the  set. 

7.  The  server  shall  stand  with  one  foot  beyond  (i.e.,  further  from  the  net 
than)  the  base  line,  and  with  the  other  foot  upon  the  base  line,  and  shall  de 
liver  the  sen-ice  from  the  right  and  left  courts  alternately,  beginning  from  the 
right. 

8.  The  ball  served  must  drop  within  the  service  line,  half-court  line,  and 
side  line  of  the  court  which  is  diagonally  opposite  to  that  from  which  it  was 
served,  or  upon  any  such  line.  
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9.  It  is  a  fault  if  the  service  be  delivered  from  the  wrong  court,  or  if  the  server 
do  not  stand  as  directed  in  law  7,  or  if  the  ball  served  drop  in  the  net  or  beyond 
the  service  line,  or  if  it  drop  out  of  court  or  in  the  wrong  court ;  it  is  not  a 
fault  if  the  server's  foot  which  is  beyond  the  base  line  do  not  touch  the 
ground  at  the  moment  at  which  the  service  is  delivered. 

10.  A  fault  may  not  be  taken. 

11.  After  a  fault,  the  server  shall  serve  again  from  the  same  court  from  which 
he  served  that  fault,  unless  it  was  a  fault  because  served  from  the  wrong  court. 

12.  A  fault  may  not  be  claimed  after  the  next  service  has  been  delivered. 

13.  The  service  may  not  be  volleyed,  i.e.,  taken  before  it  touches  the  ground. 

14.  The  server  shall  not  serve  until  the  striker-out  is  ready.    If  the  latter 
attempt  to  return  the  service,  he  shall  be  deemed  to  be  ready. 

15.  A  ball  is  in  play  from  the  moment  at  which  it  is  delivered  in  service  (un 
less  a  fault)  until  it  lias  been  volleyed  by  the  striker-out  in  his  first  stroke,  or 
has  dropped  in  the  net  or  out  of  court,  or  has  touched  either  of  the  players  or 
anything  that  he  wears  or  carries,  except  his  racket  in  the  act  of  striking,  or 
has  been  struck  by  either  of  the  players  with  his  racket  more  than  once  con 
secutively,  or  has  been  volleyed  before  it  lias  passed  over  the  net,  or  has  failed 
to  pass  over  the  net  before  its  first  bound  (except  as  provided  in  law  IT),  or 
has  touched  the  ground  twice  consecutively  on  either  side  of  the  net,  though 
the  second  time  may  have  been  out  of  court. 

16.  It  is  a  let  if  the  ball  served  touch  the  net,  provided  the  service  be  other 
wise  good,  or  if  a  service  or  fault  be  delivered  when  the  striker-out  is  not 
ready,  or  if  either  player  be  prevented  by  an  accident  beyond  his  control  from 
serving  or  returning  the  ball  in  play.    In  case  of  a  let,  the  service  or  stroke 
counts  for  nothing,  and  the  server  shall  serve  again. 

17.  It  is  a  good"  return  although  the  ball  touch  the  net,  or,  having  passed 
outside  either  post,  drop  on  or  within  any  of  the  lines  which  bound  the  court 
into  which  it  is  returned. 

18.  The  server  wins  a  stroke  if  the  striker-out  volley  the  service,  or  fail  to 
return  the  service  or  the  ball  in  play  (except  in  the  case  of  a  let),  or  return  the 
service  or  ball  in  play  so  that  it  drop  outside  any  of  the  lines  which  bound  his 
opponent's  court,  or  otherwise  lose  a  stroke,  as  provided  by  law  20. 

19.  The  striker-out  wins  a  stroke  if  the  server  serve  two  consecutive  faults, 
or  fail  to  return  the  ball  in  play  (except  in  the  case  of  a  let),  or  return  the  ball 
in  play  so  that  it  drop  outside  any  of  the  lines  which  bound  his  opponent's 
court,  or  otherwise  lose  a  stroke,  as  provided  by  law  20. 

20.  Either  player  loses  a  stroke  if  the  ball  in  play  touch  him  or  anything 
that  he  wears  or  carries,  except  his  racket  in  the  act  of  striking,  or  if  he  touch 
or  strike  the  ball  in  play  with  his  racket  more  than  once  consecutively,  or  if 
he  touch  the  net  or  any  of  its  supports  while  the  ball  is  in  play,  or  if  lie  volley 
the  ball  before  it  lias  passed  the  net. 

21.  On  either  player  winning  his  first  stroke,  the  score  is  called  15  for  that, 
player;  on  either  player  winning  his  second  stroke,  the  score  is  called  30  for 
that  player;  on  either  player  winning  his  third  stroke,  the  score  is  called  40 
for  that  player ;  and  the  fourth  stroke  won  by  either  placer  is  scored  game  for 
that  player,  except  as  below. 

If  both  players  have  won  three  strokes,  the  score  is  called  deuce  ;  and  the 
next  stroke  won  by  either  player  is  scored  advantage  for  that  player. 
If  the  same  player  win  the  next  stroke,  he  wins  the  game  ;  if  he  lose  the 
next  stroke,  the  score  is  again  called  deuce  ;  and  so  on  until  either  player 
win  the  two  strokes  immediately  following  the  score  of  deuce,  when  the 
game  is  scored  for  that  player. 

22.  The  player  who  first  wins  six  games  wins  a  set,  except  as  below. 

If  both  players  win  five  games,  the  score  is  called  games  all ;  and  the  next 
game  won  by  either  player  is  scored  advantage  game  for  that  player.  If 
the  same  player  win  the  next  game,  he  wins  the  set ;  if  he  lose  the  next 
game,  the  score  is  again  called  games  all ;  and  so  on  until  either  player 
win  the  two  games  immediately  following  the  score  of  games  all,  when  lie 
wins  the  set. 

Note. — Players  may  agree  not  to  play  advantage  sets,  but  to  decide  the  set 
by  one  game  after  arriving  at  the  score  of  games  all. 

23.  The  players  shall  change  sides  at  the  end  of  every  set ;  but  the  umpire, 
on  appeal  from  either  party  before  the  toss  for  choice,  may  direct  the  players 
to  change  sides  at  the  end  of  every  game  if  in  his  opinion  either  side  have  a 
distinct  advantage,  owing  to  the  sun,  wind,  or  any  other  accidental  cause ;  but, 
if  the  appeal  be  made  after  a  match  has  been  begun,  the  umpire  may  only 
direct  the  players  to  change  sides  at  the  end  of  every  game  of  the  odd  and 
concluding  set. 

24.  When  a  series  of  sets  is  played,  the  player  who  was  server  in  the  last 
game  of  one  set  shall  be  striker-out  in  the  first  game  of  the  next. 

Odds. 

25.  A  bisque  is  one  stroke,  which  may  be  claimed  by  the  receiver  of  the  odds 
at  any  time  during  a  set,  except  as  below. 

A  bisque  may  not  be  taken  after  the  service  has  been  delivered. 
The  server  may  not  take  a  bisque  after  a  fault ;  but  the  striker-out  may 
do  so. 

26.  One  or  more  bisques  may  be  given  in  augmentation  or  diminution  or 
other  odds. 

27.  Half-fifteen  is  one  stroke  given  at  the  beginning  of  the  second  and  every 
subsequent  alternate  game  of  a  set. 

28.  Fifteen  is  one  stroke  given  at  the  beginning  of  every  game  of  a  set. 

29.  Half-thirty  is  one  stroke  given  at  the  beginning  of  the  first  game,  two 
strokes  at  the  beginning  of  the  second  game  ;  and  so  on,  alternately,  in  all  the 
subsequent  games  of  a  set. 

80.  Thirty  is  two  strokes  given  at  the  beginning  of  every  game  of  a  set. 

31.  Half-forty  is  two  strokes  given  at  the  beginning  of  the  first  game,  three 
strokes  at  the  beginning  of  the  second  game ;  and  so  on,  alternately,  m  all  the 
subsequent  games  of  a  set. 

82.  Forty  is  three  strokes  given  at  the  beginning  of  every  game  of  a  set. 

33.  Half-court:  the  players  having  agreed  into  which  court  the  giver  of  the 
odds  shall  play,  the  latter  loses  a  stroke  if  the  ball,  returned  by  him,  drop  out 
side  any  of  the  lines  which  bound  that  court. 

Three-Handed  and  Four-Handed  Games. 

34.  The  above  laws  shall  apply  to  the  three-handed  and  four-handed  games, 
except  as  below. 

35.  For  the  three-handed  and  four-handed  games  the  court  is  36  feet  in 
width.    Within  the  side  lines,  at  a  distance  of  4J  feet  from  them,  and  parallel 
to  them,  are  drawn  the  service  side  lines  IK  and  LM.    The  service  lines  are 
not  drawn  beyond  the  points  I,  L,  K,  and  M,  towards  the  side  lines.    In  other 
respects,  the  court  is  similar  to  that  which  is  described  in  law  1. 

36.  In  the  three-handed  game  the  single  player  shall  serve  in  every  alternate 

ga37?'ln  the  four-handed  game,  the  pair  who  have  the  right  to  serve  in  the 
first  game  may  decide  which  partner  shall  do  so,  and  the  opposing  pair  may 
decide  similarly  for  the  second  game.  The  partner  of  the  player  who  served 
in  the  first  game  shall  serve  in  the  third  ;  and  the  partner  of  the  player  WOO 
served  in  the  second  game  shall  serve  in  the  fourth ;  and  so  on  in  the  same 
order  in  all  the  subsequent  games  of  a  set. 
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38.  The  players  shall  take  the  service  alternately  throughout  each  game.   No 
player  shall  receive  or  return  a  service  delivered  to  his  partner.     The  order 
of  service  and  of  striking-out  once  arranged  shall  not  be  altered,  nor  shall  the 
strikers-out  change  courts  to  receive  the  service,  before  the  end  of  the  set. 

39.  The  ball  served  must  drop  within  the  service  line,  half-court  line,  and 
service  side  line  of  the  court  which  is  diagonally  opposite  to  that  from  which 
it  was  served,  or  upon  any  such  line. 

40.  It  is  a  fault  if  the  ball  served  do  not  drop  as  provided  in  law  39,  or  if  it 
touch  the  server's  partner  or  anything  that  he  wears  or  carries. 

41.  If  a  player  serve  out  of  his  turn,  the  umpire,  as  soon  as  the  mistake  is 
discovered  by  himself  or  by  one  of  the  players,  shall  direct  the  player  to  serve 
who  ought  to  have  served  ;  but  all  strokes  scored  and  any  fault  served  before 
such  discovery  shall  be  reckoned.    If  a  game  shall  have  been  completed  before 
such  discovery,  then  the  service  in  the  next  alternate  game  shall  be  delivered 
by  the  partner  of  the  player  who  served  out  of  his  turn  ;  and  so  on  in  regular 
rotation.  (J.  MA*.) 

TENT.  A  tent  is  a  portable  habitation  or  place  of 
shelter  consisting  in  its  simplest  form  of  a  covering  of  some 
textile  substance  stretched  over  a  framework  of  cords  and 
poles,  or  of  wooden  rods,  and  fastened  tightly  to  the  ground 
by  pegs.  Throughout  the  greater  part  of  the  interior  of 
Asia  the  pastoral  tribes  have  of  necessity  ever  been  dwellers 
in  tents, — the  scantiness  of  water,  the  consequent  frequent 
failure  of  herbage,  and  the  violent  extremes  of  seasons 
compelling  a  wandering  life.  Tents  have  also  been  used 
in  all  ages  by  armies  in  campaign.  In  ancient  Assyrian 
sculptures  discovered  by  Layard  at  Nineveh  the  forms  of 
tent  and  tent-furnishings  are  similar  to  those  which  still 
prevail  in  the  East,  and  it  appears  that  then  as  now  it  was 
a  custom  to  pitch  tents  within  the  walls  of  a  city.  The 
ordinary  family  tent  of  the  Arab  nomads  of  modern  times 
is  a  comparatively  spacious  ridged  structure,  averaging 
from  20  to  25  feet  in  length,  but  sometimes  reaching  as 
much  as  40  feet.  Its  covering  consists  of  a  thick  felt  of 
black  goat  hair  (cp.  Cant.  i.  5),  or  sometimes  of  alternate 
stripes  of  black  and  white  disposed  horizontally.  The  ridge 
or  roof  is  supported  by  nine  poles  (awamid)  disposed  in 
sets  of  three,  the  central  set  being  loftier  than  those  at 
each  end,  whereby  a  slope  outward  is  formed  which  helps 
to  carry  off  rain.  The  average  height  inside  at  the  centre 
is  7  feet  and  at  the  sides  5  feet,  and  the  cloths  at  the  side 
are  so  attached  that  they  can  easily  be  removed,  the  shel 
tered  end  being  always  kept  open.  Internally  the  tent  is 
separated  by  a  partition  into  two  sections,  that  reserved 
for  the  women  containing  the  cooking  utensils  and  food. 
Thzjourt  or  tent  of  the  Kirghiz  of  Central  Asia  is  a  very 
capacious  and  substantial  structure,  consisting  of  a  wooden 
frame  for  sides,  radiating  ribs  for  roof,  and  a  wooden  door. 
The  sides  are  made  up  of  sections  of  laths,  which  expand 
and  contract  in  lozenges,  on  the  principle  of  lazy  tongs, 
and  to  their  upper  extremities  ribs  are  lashed  at  regular 
intervals.  Over  this  framework  a  heavy  covering  of  felt 
is  thrown,  which  is  either  weighted  down  with  stones  or, 
when  necessary,  stitched  together. 

•  In  Western  countries  tents  are  used  chiefly  in  military 
encampments,  by  travellers  and  explorers,  and  for  tem 
porary  ceremonial  occasions  and  public  gatherings.  The 
material  of  which  they  are  composed  is  commonly  a  light 
linen  canvas  or  navy  duck;  but  for  tents  of  small  size  stout 
cotton  canvas  is  employed,  being  light,  strong,  elastic,  and 
sufficiently  waterproof.  These  tents  vary  in  size  from  a 
low-pitched  covering,  under  which  a  couple  of  men  can 
with  difficulty  creep,  up  to  spacious  marquees,  in  which 
horticultural  and  agricultural  shows  are  held,  and  which 
can  accommodate  thousands  of  persons. 

The  marquee  is  distinguished  from  the  tent  by  being  a  ridged 
structure,  devoted  to  show  and  social  uses ;  but  the  humblest  tent 
made  —  the  tente  d'abri  or  shelter  tent  of  the  French  army — 
is  also  ridged  in  form.  The  tente  d'abri  affords  sleeping  accom 
modation  for  six  men,  and  consists  of  a  rope  stretched  over  three 
low  poles  and  fixed  into  the  ground.  Four  separate  squares  of 
canvas  buttoned  together  are  thrown  over  the  rope  and  pegged  to 
the  ground  on  each  side  so  as  to  form  a  low  ridge.  Two  other 
squares  are  used  for  covering  the  ends,  being  thrown  over  the 
slanting  rope  ends  by  which  the  poles  are  pegged  to  the  ground. 
Each  of  the  six  men  using  the  tent  carries  one  of  the  squares 
of  canvas  besides  his  quota  of  the  poles,  rope,  and  pegs.  The 
Gipsies  and  travelling  tinkers  of  England  have  an  equally  unpre 


tentious  tent,  which  consists  of  a  framework  of  hazel  rods  bent  so 
as  to  form  a  series  of  low  ridges,  the  ends  being  stuck  into  the 
ground,  and  over  this  frame  blankets  or  other  coverings  are  thrown 
and  pegged  down.  The  simplest,  but  at  the  same  time  the  least 
convenient,  of  ordinary  tents  is  the  conical,  consisting  of  a  central 
pole  with  ropes  and  canvas  radiating  from  it  in  an  unbroken  slope 
to  the  ground.  This  form,  however,  covers  much  ground  in  pro 
portion  to  the  accommodation  it  affords,  as  the  space  round  the 
circumference  is  of  little  value.  A  tent,  therefore,  which  has  sides 
or  a  fall  is  a  much  more  convenient  structure.  The  counterpart 
of  the  conical  is  the  pyramidal  tent,  the  four  equal  sides  sloping 
to  the  ground  ;  and  this  form  with  a  fall  or  sides  makes  the  square 
tent,  which  is  both  convenient  in  shape  and  firm  in  structure. 
Small  tents  are  also  made,  modified  from  the  Arab  form,  with  a 
central  pole  and  two  lower  lateral  poles.  In  the  umbrella  tent 
the  roof  is  supported  by  a  set  of  ribs  which  radiate  from  the  pole, 
precisely  as  the  ribs  of  an  umbrella  spread  out  from  the  stick.  In 
the  balloon  expansion  tent,  invented  in  1877  by  Captain  Newburgh 
Stewart,  E.N.,  the  use  of  tent  pole,  pegs,  and  ropes  is  entirely 
avoided,  the  canvas  being  supported  by  light  ribs  of  elastic  wood 
resting  on  the  ground,  and  the  structure  is  kept  taut  by  hauling 
ropes  descending  from  the  apex  and  secured  by  a  holdfast  driven 
into  the  ground.  When  from  the  nature  of  the  surface  such  fasten 
ing  cannot  be  obtained,  a  heavy  weight  of  any  kind  hung  to  the 
hauling  rope  is  sufficient  to  moor  the  tent,  and  except  in  stormy 
weather  the  weight  may  be  hung  high  up,  thus  leaving  the  whole 
interior  of  the  tent  clear.  As  further  provision  against  stress  of 
weather  there  are  four  iron  holdfasts  at  the  sides,  which  may  be 
skewered  into  the  ground  by  long  iron  pins.  Captain  Stewart 
claims  that  his  tent  possesses  much  greater  stability  and  capacity 
than  the  ordinary  army  tent,  that  it  is  much  more  easily  and  ex- 
peditiously  pitched  and  taken  down,  and  that  it  is  very  much 
lighter.  In  the  latter  important  respect  he  calculates  that  by  the 
adoption  of  his  pattern  a  regiment  at  present  carrying  eighty  tents 
of  the  Indian  service  pattern  would  save  no  less  than  twenty  tons 
of  transport. 

TEPLITZ,  or  TOPLITZ,  one  of  the  most  frequented 
watering-places  in  the  north  of  Bohemia,  is  picturesquely 
situated  about  30  miles  south  of  Dresden,  in  the  plain 
of  the  Biela,  which  separates  the  Erzgebirge  from  the 
Bohemian  Mittelgebirge.  The  main  interest  of  the  little 
town  centres  in  the  bathing  season,  which  reaches  its 
height  in  August ;  and  the  arrangements  for  the  con 
venience  and  amusement  of  visitors  are  very  complete. 
There  is  a  large  curhaus,  and  numerous  handsome  bath 
houses  are  situated  both  in  Teplitz  and  in  the  immediately 
adjoining  village  of  Schonau.  The  environs  are  laid  out 
in  pretty  and  shady  gardens  and  promenades,  the  finest 
being  in  the  park  which  surrounds  the  chateau  of  Prince 
Clary,  the  superior  of  the  town.  The  other  chief  build 
ings  are  the  Roman  Catholic  and  Protestant  churches,  the 
Jewish  synagogue  with  a  conspicuous  dome,  and  the 
theatre.  The  saline -alkaline  springs  of  Teplitz,  ten  to 
twelve  in  number,  ranging  in  temperature  from  90°  to 
117°  Fahr.,  are  classed  among  what  are  called  "indifferent" 
waters.  Used  until  lately  almost  exclusively  for  bathing, 
they  are  prescribed  for  gout,  rheumatism,  and  some  scro 
fulous  affections,  and  their  reputed  efficacy  in  alleviating 
the  effects  of  gun-shot  wounds  had  gained  for  Teplitz  the 
sobriquet  of  "  the  warriors'  bath."  Military  baths  are 
maintained  in  the  town  by  the  Governments  of  Austria, 
Prussia,  and  Saxony,  and  there  are  also  bath-houses  for 
the  poor.  Teplitz  is  much  visited  for  the  after-cure,  after 
Carlsbad  and  similar  spas.  The  number  of  patients  in 
1883  was  6000  and  the  passing  visitors  were  almost  as 
numerous.  The  presence  of  a  bed  of  lignite  in  the 
neighbourhood  has  encouraged  the  industrial  development 
of  Teplitz,  which  carries  on  manufactures  of  cotton  and 
woollen  goods,  india-rubber,  chemicals,  hardware,  &c.  In 
1880  the  united  population  of  Teplitz  and  Schonau  was 
16,750. 

The  thermal  springs  are  fabled  to  have  been  discovered  as  early 
as  762,  but  the  first  authentic  mention  of  the  baths  occurs  in  the 
16th  century.  The  town  is  mentioned  in  the  12th  century,  the 
name  being  derived  from  a  Slavonic  word  meaning  "warm  bath." 
Teplitz  figures  in  the  history  of  Wallenstein,  and  is  also  interest 
ing  as  the  spot  where  the  monarchs  of  Austria,  Russia,  and  Prussia 
first  signed  the  triple  alliance  against  Napoleon  in  1813.  It  is  a 
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curious  fact  that  on  the  day  of  the  earthquake  at  Lisbon  (1st 
November  1775)  the  main  spring  at  Teplitz  ceased  to  flow  for  some 
minutes. 

TERAMO,  a  town  of  Italy,  capital  of  the  province  of 
Teramo  (formerly  Abruzzo  Ulteriore  I.)  and  an  episcopal 
see,  stands  on  the  left  bank  of  the  Tordino  where  it  is  joined 
by  the  Vezzola,  12  miles  from  the  coast  and  876  feet  above 
sea-level.  It  is  connected  by  a  branch  line  with  Giulianova 
on  the  railway  from  Ancona  to  Brindisi.  The  picturesque 
valley  of  the  Tordino  is  here  dominated  by  the  peaks  of 
the  Gran  Sasso  d'ltalia  (9522  feet).  The  town  is  traversed 
by  one  straight  wide  street  with  large  houses,  but  for  the 
most  part  it  consists  of  narrow  dirty  lanes ;  the  modern 
suburbs  are  good.  The  cathedral  (1317-55)  has  been 
greatly  modernized  ;  the  church  of  San  Agostino  is  in  the 
later  Gothic  style.  The  antiquities  include  remains  of  a 
gateway,  a  theatre,  and  baths,  as  well  as  numerous  in 
scriptions.  There  are  manufactures  of  wool  and  silk,  and 
of  straw  hats  and  pottery.  The  population  of  the  town 
in  1881  was  8634,  with  its  suburbs  13,988  (commune, 
20,309). 

Teramo  is  the  ancient  Interamna  Praetutiana,  capital  of  the 
Pnetutii.  In  the  Middle  Ages  it  was  known  as  Aprutium  (whence 
Abruzzo) ;  the  intermediate  form  of  the  present  name  was  Teramne. 

TERAPHIM  (D'Q-in),  a  Hebrew  word  found  only  in 
the  plural,  which  the  Authorized  Version  sometimes  simply 
transcribes  (Judges  xvii.  5,  xviii.  14  sq.;  Hosea  iii.  4),  but 
elsewhere  translates  by  "  images  "  (Gen.  xxxi.  19  and  often 
elsewhere),  "image"  (1  Sam.  xix.  13),  "idols"  (Zech.  x. 
2),  "idolatry"  (1  Sam.  xv.  23).  The  etymology  of  the 
word  is  quite  obscure  (see  Gesenius,  Thesaurus,  p.  1519 
sq.),  but  it  appears  that  the  teraphim  were  a  kind  of  idols 
(Gen.  xxxi.  30),  with  something  of  a  human  figure  (1  Sam. 
xix.  13);  and,  though  their  use  was  condemned  by  the 
prophets  (1  Sam.  xv.  23;  cp.  2  Kings  xxiii.  24),  they  were 
long  commonly  used  in  popular  worship,  both  domestic 
(1  Sam.  xix.  13,  in  the  house  of  David  and  Michal)  and 
public  (Judges  xviii.).  They  are  associated  with  the  ephod, 
which  in  this  connexion  seems  to  mean  a  plated  image, 
and  Hosea  speaks  of  ephod  and  teraphim  as  essential 
elements  in  the  religious  usages  of  northern  Israel.  Like 
the  ephod,  they  were  specially  associated  with  divination, 
and  in  particular  with  the  sacred  lot  (Zech.  x.  2 ;  Ezek.  xxi. 
21  [26]).  From  the  last  passage  it  appears  that  teraphim 
were  used  by  the  Babylonians  as  well  as  by  the  Hebrews. 
These  statements  and  references  cover  all  that  is  known 
about  the  teraphim  ;  the  fables  of  the  rabbins  are  collected 
in  Buxtorf,  Lex.  Talmud.,  2660  sq. 

TERBURG,  GERARD  (1608-1681),  subject  painter,  was 
born  in  1608,  at  Zwolle,  in  the  province  of  Overyssel, 
Holland.  His  father,  also  an  artist,  sent  him  to  study  in 
Rome,  where  he  adopted  a  style  distinguished  by  great 
finish  and  accuracy.  He  practised  for  a  time  in  Paris 
with  much  success,  visited  England,  it  is  said,  and  then 
returned  to  Holland.  In  1648  he  was  at  Miinster  during 
the  meeting  of  the  congress  which  ratified  the  treaty  of 
peace  between  the  Spaniards  and  the  Dutch,  and  executed 
his  celebrated  little  picture,  painted  upon  copper,  of  the 
assembled  plenipotentiaries, — a  work  which,  along  with 
the  Guitar  Lesson,  now  represents  the  master  in  the 
national  collection  in  London.  At  this  time  Terburg  was 
invited  to  visit  Madrid,  where  he  received  employment 
and  the  honour  of  knighthood  from  Philip  IV.  It  is  said 
that,  in  consequence  of  an  intrigue,  he  was  obliged  to 
return  to  Holland.  He  seems  to  have  resided  for  a  time 
in  Haarlem ;  but  he  finally  settled  in  Deventer,  where  he 
became  a  member  of  the  town  council,  as  which  he 
appears  in  the  portrait  now  in  the  gallery  of  The  Hague. 
He  died  at  Deventer  in  1681. 

Terburg  is  excellent  as  a  portrait  painter,  but  still  greater  as  a 
painter  of  genre  subjects.  He  depicts  with  admirable  truth  the 


life  of  the  wealthy  and  cultured  classes  of  his  time,  and  his  work 
is  free  from  any  touch  of  the  grossness  which  finds  so  large  a 
place  in  Dutch  art.  His  figures  are  well  drawn  and  expressive  in 
attitude ;  his  colouring  is  clear  and  rich  ;  but  his  best  skill  lies  in 
his  unequalled  rendering  of  texture  in  draperies,  which  is  seen  to 
advantage  in  such  pictures  as  the  Letter  in  the  Dutch  royal  col 
lection,  and  in  the  Paternal  Advice  (known  as  the  Satin  Gown) — 
engraved  by  Wille — which  exists  in  various  repetitions  at  Berlin 
and  Amsterdam,  and  in  the  Bridgewater  Gallery.  Terburg's  works 
are  rare  ;  only  about  eighty  have  been  catalogued. 

TERCEIRA.     See  AZORES,  vol.  iii.  p.  171. 

TEREDO,  a  genus  of  Lamellibranchiate  Mollusca,  of 
the  order  Isomya,  sub-order  Sinupallia,  family  Pholadacea 
(see  MOLLUSCA,  vol.  xvi.  p.  685).  The  animals  included 
in  this  genus  are  commonly  known  as  "  ship-worms," 
and  are  notorious  for  the  destruction  which  they  cause  in 
ships'  timbers,  the  woodwork  of  harbours,  and  piles  or 
other  wood  immersed  for  a  long  period  in  the  sea.  They 
inhabit  long  cylindrical  holes,  which  they  excavate  in 
the  wood,  and  usually  occur  in  great  numbers,  crowded 
together  so  that  often  only  a  very  thin  film  remains  between 
the  adjacent  burrows.  Each  burrow  is  lined  with  a  layer 
of  calcareous  substance  secreted  by  the  mollusc ;  this 
lining  is  not  usually  complete,  but  stops  short  a  little 
distance  from  the  inner  end  of  the  burrow,  where  the  boring 
process  continues  to  take  place.  In  some  burrows,  how 
ever,  the  lining  is  complete,  either  because  the  animal  has 
reached  its  full  size  or  because  some  cause  prevents  it 
continuing  its  tunnel ;  in  such  cases  the  calcareous  tube 
has  a  hemispherical  termination.  The  burrows  are  usually 
driven  in  the  direction  of  the  grain  of  the,  wood,  but  not 
invariably  so.  When  a  knot  or  nail  or  the  tube  of  a 
neighbour  is  reached,  the  course  of  the  burrow  is  altered 
so  as  to  bend  round  the  obstruction.  One  burrow  is  never 
found  to  break  into  another. 

The  adult  Teredo,  when  removed  from  its  burrow  and 
calcareous  tube,  is  from  a  few  inches  to  3  feet  in  length, 
according  to  the  species  to  which  it  belongs,  and  is 
cylindrical  and  worm- like  in  appearance.  The  anterior 
end,  which  lies  at  the  bottom  of  the  burrow,  is  somewhat 
enlarged  and  bears  a  pair  of  shells  or  valves,  which  are 
not  connected  by  the  usual  ligament,  but  are  widely 
separated  dorsally.  The  valves  are  triangular  in  shape 
and  very  concave  on  the  side  which  is  in  contact  with  the 
animal.  In  front  their  edges  are  widely  separated,  and 
the  mantle  tube,  which  is  elsewhere  closed,  has  here  a 
slight  median  aperture,  through  which  the  short  sucker-like 
foot  can  be  protruded.  The  next  portion  of  the  body 
behind  the  shell -bearing  part  is  naked,  except  for  the 
shelly  lining  of  the  burrow,  which  is  secreted  by  this 
part.  Anteriorly  this  portion  contains  part  of  the  body 
proper;  posteriorly  it  forms  a  tube  divided  internally  by 
a  horizontal  partition  into  two  chambers.  In  the  lower 
chamber  are  the  elongated  gill  plates,  which  have  the 
typical  lamellibranchiate  structure.  In  the  upper  chamber 
anteriorly  is  the  rectum.  A  thick  muscular  ring  terminates 
this  region  of  the  body,  and  bears  two  calcareous  plates 
shaped  like  spades  or  battledores.  The  expanded  parts 
of  these  plates  are  free  and  project  backwards ;  the  handle 
is  fixed  in  a  deep  socket  or  pit  lined  by  epidermis.  These 
calcareous  plates  are  called  pallets  (Fr.  palmules).  Behind 
the  pallets  the  tubular  body  bifurcates,  forming  two  siphons 
similar  to  those  of  other  Lamellibranchs  ;  the  siphons  can 
be  contracted  or  expanded  within  wide  limits  of  length. 
The  principal  organs  of  the  body — stomach,  heart,  genera 
tive  organs,  and  nephridia — are  situated  in  the  anterior  part 
of  the  body,  forming  a  visceral  mass,  which  extends  some 
distance  behind  the  valves.  The  heart  is  above  the  in 
testine  and  not  perforated  by  it.  The  two  valves  are 
connected  by  an  anterior  adductor  muscle. 

From  its  resemblance  to  Pholas,  Teredo  is  placed  by  conchologists 
in  the  family  Pholadidee,  among  the  Isomya  ;  but  it  is  still  unde- 
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cided  which  part  of  the  body  corresponds  to  the  posterior  adductor. 
According  to  Quatrefages,  it  is  a  muscular  band  passing  transversely 
between  the  handles  of  the  pallets.  His  discussion  of  this  point  is 
connected  with  another,  namely,  the  nature  of  the  long  tubular 
portion  of  the  body  behind  the  valves.  Deshayes  limits  the  extent 
of  the  mantle  to  the  part  covered  by  the  shell,  and  considers  all 
the  rest  of  the  animal  as  formed  by  the  siphons  ;  the  branchiae  and 
part  of  the  other  viscera  in  this  view  are  contained  in  the  siphons. 
Quatrefages  argues  that  the  siphons  commence  at  the  point  where 
their  retractor  muscles  are  inserted,  namely,  at  the  muscular  ring 
corresponding  to  the  pallets.  This  reasoning  is  plausible  ;  but  it 
is  difficult  to  accept  the  view  that  the  retractor  muscles  of  the 
siphons  and  the  posterior  adductor  muscle  are  so  closely  connected 
as  Quatrefages  thinks ;  in  other  Isomya  the  retractors  of  the  siphons 
and  the  posterior  adductor  are  distinct  and  separate.  Deshayes 
believes  that  the  single  adductor  between  the  valves  results  from 
the  fusion  of  the  two  muscles  usually  separate.  Jeffreys  believes 
that  the  posterior  adductor  is  really  present  between  the  posterior 
parts  of  the  valves ;  but  the  opinion  of  a  conchologist  on  a  question 
of  morphology  is  not  of  very  great  weight.  In  other  Isomya  the 
visceral  (parieto- splanchnic)  ganglia  are  attached  to  the  ventral 
surface  of  the  posterior  adductor.  In  Teredo  these  ganglia  are 
situated  at  the  posterior  end  of  the  body  proper,  some  distance 
behind  the  shells,  and  immediately  behind  the  generative  organ. 
It  is  here  probably  that  the  rudiment  of  the  posterior  adductor,  if 
it  exists,  is  to  be  sought ;  or,  if  it  does  not  exist,  it  is  here  that  it 
originally  was  placed. 

It  is  evident  that  the  anatomy  of  Teredo  has  not  yet  been  in 
vestigated  from  the  point  of  view  of  modern  morphology ;  but  as 
far  as  can  be  judged  at  present  the  body  proper  extends  back  some 
distance  behind  the  shells,  to  the  posterior  limit  of  the  visceral 
mass.  The  part  between  this  and  the  pallets  is  a  tubular  prolonga 
tion  of  the  mantle  chamber  containing  the  extended  gill  laminse, 
and  beyond  the  pallets  are  the  separate  siphons.  Besides  the 
visceral  ganglia  a  cerebral  and  a  pedal  pair  are  present.  The 
stomach  is  provided  with  a  large  crystalline  style.  The  function 
of  the  pallets  is  to  form  an  operculum  to  the  calcareous  tube  when 
the  siphons  are  withdrawn  into  it.  In  some  species  the  external 
or  narrower  end  of  the  calcareous  tube  is  provided  with  transverse 
laminae  projecting  into  the  lumen  ;  and  in  some  the  external  aper 
ture  is  divided  by  a  horizontal  partition  into  two,  one  for  each 
siphon. 

The  Teredo,  according  to  Quatrefages,  is  dioecious,  though  Gwyn 
Jeffreys  believes  it  to  be  hermaphrodite.  As  in  the  case  of  the 
oyster,  the  ova  are  retained  in  the  branchial  chamber  during  the 
early  stages  of  their  development.  The  segmentation  of  the  ovum 
is  unequal,  and  leads  to  the  formation  of  a  gastrula  by  epibole. 
By  the  growth  of  a  preoral  lobe  provided  with  a  ring  of  cilia,  and 
by  the  formation  of  a  mouth  and  an  anus,  the  trochosphere  stage  is 
reached.  A  pair  of  thin  shells  then  appear  on  the  sides  of  the  larva, 
connected  by  a  hinge  on  the  dorsal  median  line,  and  the  foot  grows 
out  between  mouth  and  anus.  By  the  time  the  larvae  "swarm," 
or  leave  the  branchial  cavity  of  the  parent  to  live  for  a  time  as  free- 
swimming  pelagic  larvae,  the  valves  of  the  shell  have  grown  BO  large 
as  to  cover  the  whole  of  the  body  when  the  velum  is  retracted ;  the 
foot  is  also  long,  cylindrical,  and  flexible,  and  can  be  proti'uded  far 
beyond  the  shell.  The  valves  of  the  shell  at  this  stage  are  hemi 
spherical  in  shape,  so  that  the  whole  larva  when  its  organs  are 
retracted  is  contained  in  a  globular  case. 

Concerning  the  later  changes  of  the  larva  and  the  method  by 
which  it  bores  into  wood  nothing  or  little  is  known  from  direct 
observation.  Much  has  been  written  about  the  boring  of  this  and 
other  marine  animals,  but  even  yet  the  matter  cannot  be  said  to  be 
satisfactorily  elucidated.  Osier,  in  a  paper  in  Phil.  Trails.,  1826, 
argued  that  the  Teredo  bores  by  means  of  its  shells,  fixing  itself  by 
the  surface  of  the  foot,  which  it  uses  as  a  sucker,  and  then  rasping 
the  wood  with  the  rough  front  edges  of  the  shell- valves.  This  view 
was  founded  on  the  similarity  of  the  arrangement  of  the  shells  and 
muscles  in  Teredo  to  those  occurring  in  Pholas,  in  which  the  method 
of  boring  described  was  actually  observed.  W.  Thompson,  in  a 
paper  in  the  Ediiib.  New  Phil.  Journ.,  1835,  supported  the  view 
that  the  excavation  is  due  to  the  action  of  a  solvent  secreted  from 
the  surface  of  the  animal.  Albany  Hancock,  again  (Ann.  and  Mag. 
Xat.  Hist.,  vol.  xv. ),  thinks  that  the  excavating  power  of  Teredo 
is  due  to  silicious  particles  embedded  in.  the  anterior  portion  of  the 
integument,  in  front  of  the  valves.  But  the  actual  existence  of 
either  silicious  particles  or  acid  secretion  has  been  denied  by  others. 
Jeffreys  believes  that  the  foot  is  the  organ  by  which  the  animal 
burrows.  In  the  larger  number  of  Lamellibranchs  the  foot  is 
doubtless  a  burrowing  organ,  and  it  is  difficult  to  see  how  the 
limpet  hollows  out  the  rock  to  which  it  is  attached  if  not  by 
means  of  the  surface  of  its  foot.  At  the  same  time  it  is  difficult  to 
explain  how  the  soft  muscular  foot  can  penetrate  into  hard  wood. 
The  process  is  of  course  slow,  and  Jeffreys  supposes  that  particles 
are  detached  one  by  one  from  the  moistened  surface  to  which  the 
foot  is  applied.  In  any  case  the  valves  are  covered  by  an  epidermis, 
which  could  scarcely  be  there  if  they  were  used  in  burrowing. 


Teredo  grows  and  burrows  at  an  extremely  rapid  rate  :  spawning 
takes  place  in  the  spring  and  summer,  and  before  the  end  of  the 
year  the  animals  are  adult  and  their  burrows  of  large  size.  Quatre 
fages  relates  that  at  Guipuzcoa  (N.  Spain)  a  ferry-boat  was  sunk 
accidentally  in  the  spring,  and  was  raised  four  months  afterwards, 
when  its  timbers  were  already  rendered  useless  by  T.  pedicellata. 
How  long  the  animals  live  is  not  accurately  known,  but  Quatre 
fages  found  that  they  nearly  all  perished  in  the  winter.  This  can 
not  be  generally  the  case,  as  the  size  of  the  tubes  varies  so  greatly. 
In  Holland  their  greatest  ravages  are  made  in  July  and  August. 
Iron  ships  have  nothing  to  fear  from  their  attacks,  and  the  copper 
sheathing  now  almost  universally  used  protects  wooden  hulls.  A 
great  deal  of  loss  is,  however,  caused  by  Teredo  in  harbour  works 
and  shipping  stages,  and  the  embankments  in  Holland  are  con 
tinually  injured  by  it.  The  most  efficient  protection  is  afforded  by 
large-headed  nails  driven  in  in  close  proximity.  Soaking  wood  in 
creasote  is  not  a  certain  safeguard  ;  Jeffreys  found  at  Christiania 
in  1863  that  a  large  number  of  harbour  piles  previously  soaked  in 
creasote  had  been  completely  destroyed  by  T.  navalis.  Coal  tar 
and  the  silicate  of  lime,  used  for  coating  stonework,  have  been  sug 
gested  as  protective  coverings,  but  they  do  not  seem  to  have  been 
adequately  tested. 

Species  of  Teredo  occur  in  all  seas.  The  animal  was  known  to 
the  ancients  and  is  mentioned  by  Theophrastus,  Pliny,  and  Ovid. 
In  1715  it  is  mentioned  by  Valisnieri,  in  1720  by  Deslandes.  In 
1733  great  attention  was  drawn  to  it  on  account  of  the  discovery 
that  the  wooden  dykes  of  Holland  were  being  rapidly  destroyed 
by  ship-worms,  and  that  the  country  was  in  danger  of  inundation. 
Three  treatises  were  published  concerning  the  animal,  by  P.  Mas- 
suet,  J.  Rousset,  and  Godfrey  Sellius.  The  work  of  the  last-named, 
which  was  the  best,  described  the  anatomy  of  the  creature  and 
showed  that  its  affinities  were  with  bivalve  molluscs.  The  truth 
of  Sellius's  view  was  not  grasped  by  Linnseus,  who  placed  Teredo 
together  with  Serpula  in  the  genus  Dentalium ;  but  its  proper 
position  was  re-established  by  Cuvier  and  Lamarck.  Adanson, 
unaware  of  the  work  of  Sellius,  in  1757  believed  himself  to  be  the 
first  to  discover  the  molluscan  affinities  of  Teredo.  It  will  not  be 
necessary  to  give  here  a  definition  of  the  genus  taken  from  any 
systematist ;  it  will  be  sufficient  to  point  out  that  the  long  cy 
lindrical  body  with  its  two  small  anterior  polygonal  valves,  the 
absence  of  a  ligament  and  accessory  valves,  the  muscular  ring 
into  which  are  inserted  the  calcareous  pallets,  and  the  continuous 
calcareous  tube  lining  the  hole  bored  by  the  animal  are  the 
diagnostic  features. 

Jeffreys,  in  his  British  Conchology,  gives  the  following  species  as 
British: — Teredo  norvegica,  Spengler;  T.  navalis,  Linn.;  T.  pedi 
cellata,  Quatrefages ;  T.  megotara,  Hanley.  T.  norvegica  occurs 
chiefly  on  the  west  coast  of  Great  Britain.  It  was  taken  by 
Thompson  at  Portpatrick  in  Wigtownshire,  and  occurred  in  Jef- 
reys's  time  in  abundance  at  Milford  Haven.  This  species  has  been 
described  by  Gmelin  and  a  number  of  British  authors  as  T.  navalis, 
Linn.  It  is  distinguished  by  having  the  base  of  the  pallets  simple, 
not  forked,  and  the  tube  semi-concamerated  at  its  narrower  pos 
terior  end.  The  length  does  not  usually  exceed  a  foot.  It  is  the 
T.  navium  of  Sellius.  T.  navalis  has  been  identified  from  the 
figures  of  Sellius,  to  which  Linnaeus  referred  ;  Sellius  called  it  T. 
marina.  It  occurs  on  all  the  western  and  southern  coasts  of 
Europe,  from  Christiania  to  the  Black  Sea,  and  is  the  species  which 
causes  so  much  damage  to  the  Dutch  embankments.  The  pallets 
of  this  species  are  small  and  forked,  and  the  stalk  is  cylindrical. 
The  tube  is  simple  and  not  chambered  at  its  narrow  end.  T. 
pedicellata  was  originally  discovered  by  Quatrefages  in  the  Bay  of 
Los  Pasages  on  the  north  coast  of  Spain ;  it  has  also  been  found  in 
the  Channel  Islands,  at  Toulon,  in  Provence,  and  in  Algeria.  In 
T.  megotara  the  tube  is  simple  and  the  pallets  like  those  of  T. 
norvegica ;  it  occurs  at  Shetland  and  Wick,  and  also  on  the  western 
shore  of  the  Atlantic,  where  its  range  extends  from  Massachusetts 
to  South  Carolina.  T.  malleolus,  Turton,  and  T.  bipinnata,  Turton, 
belong  to  the  West  Indies,  but  are  often  drifted  in  floating  timber 
to  the  coasts  of  Europe.  Other  occasional  visitants  to  the  British 
shores  are  T.  excavata,  bipartita,  spatha,  fusticulus,  cucullata,  and 
Jimbriata.  These  were  described  by  Gwyn  Jeffreys  in  Ann.  and 
Mag.  Nat.  Hist.,  1860.  T.  Jimbriata  is  stated  to  be  a  native  of 
Vancouver's  Island.  A  kind  of  ship-worm,  the  Naiisitora  dunlopei 
of  Perceval  Wright,  has  been  discovered  in  India,  70  miles  from 
the  sea,  in  a  stream  of  perfectly  fresh  water,  namely,  the  river 
Kumar,  one  of  the  branches  of  the  Ganges.  T.  cornifomiis,  Lam., 
is  found  burrowing  in  the  husks  of  cocoa-nuts  and  other  woody 
fruits  floating  in  the  tropical  seas  ;  its  tubes  are  extremely  crooked 
and  contorted  for  want  of  space.  Fossil  wood  and  palm-fruits  of 
Sheppey  and  Brabant  are  pierced  in  the  same  way. 

Twenty-four  fossil  species  have  been  recognized  in  the  Lias  and 
succeeding  beds  of  Europe  and  the  United  States.  The  sub-genus 
Teredina,  Lam.,  is  a  fossil  of  the  Eocene  of  Great  Britain  and  France. 

Literature. — See,  besides  the  works  already  mentioned,  Godfrey  Sellius, 
Historia  Naturalis  Teredinis  sen  Xylophagi  Marini,  1733 ;  Adanson,  Histoire 
Naturelle  du  Senegal,  Paris,  1757;  Quatrefages,  AnnaJes  des  Sci.  Nat.,  1848-50; 

XXIII.  —  24 


186 


T  E  R  — T  E  R 


Forbes  and  Hanley,  Brit.  Mollusca,  1853  ;  B.  Hatschek,  Entwicklung  v.  Teredo  : 
Arbelten  aus  dem  Zool.  Inst.  Wien,  1880  ;  Deshayes,  Mollvsques  d'Algerie  ;  Sir  B. 
Home,  "Anatomy  of  Teredo,"  in  Phil.  Trails.,  vol.  xcvi.  ;  Frey  and  Leuckart, 
Seitrcige  zur  Kenutniss  wirbelloser  Thiere,  1847  ;  Woodward,  Manual  ofMollusca, 
London,  1851.  (J.  T.  C.) 

TEREK  (Russ.  Terskaya  oblast),  a  Russian  government 
of  Caucasia,  situated  to  the  north  of  the  main  Caucasus 
chain.  It  is  bounded  by  Stavropol  on  the  N.,  by  the 
Caspian  Sea  and  Daghestan  on  the  E.,  by  Tiflis  and  Kutais 
on  the  S.,  and  by  Tchernomorsk  and  Kuban  on  the  W. 
It  has  an  area  of  23,548  square  miles.  From  Mt  Elburz 
to  Kazbek  the  southern  boundary  coincides  with  the  main 
snow  -covered  range  of  the  Caucasus  and  thus  includes  its 
highest  peaks  ;  further  east  it  follows  a  sinuous  line  so  as 
to  embrace  the  secondary  chains  and  their  ramifications. 
Nearly  one-third  of  the  area  is  occupied  by  hilly  tracts, 
the  remainder  being  undulating  and  flat  land  belonging  to 
the  depression  of  the  Terek  ;  one-half  of  this  last,  on  the 
left  bank  of  the  river,  is  occupied  by  sandy  deserts,  salt 
clay  steppes,  and  arid  stretches  unsuited  for  cultivation. 
Granites,  syenites,  diorites,  and  Palaeozoic  schists  consti 
tute  the  nucleus  of  the  Caucasus  mountains  ;  Jurassic  and 
Cretaceous  formations  rise  to  great  heights  in  the  secondary 
chains  ;  and  a  series  of  Tertiary  formations,  covered  by 
Quaternary  deposits,  cover  a  wide  area  in  the  prairies  and 
steppes.  A  group  of  mineral  springs  occurs  about  PYATI 
GORSK 


The  climate  is  continental.  The  mean  annual  temperatures  are 
49°-6  Fahr.  at  Pyatigorsk  (1850  feet  above  the  sea  ;  January  39°, 
July  70°)  and  47°7  at  Vtadikavkaz  (2230  ft  ;  January  23",  July 
69°),  but  frosts  a  few  degrees  below  zero  are  not  uncommon.  The 
mountain  slopes  receive  an  abundance  of  rain  (37  in.),  but  the 
steppes  suffer  much  from  drought  (rainfall  between  10  and  20  in.  ). 
Nearly  the  whole  of  the  government  belongs  to  the  drainage  area 
of  the  Terek,  but  the  north-west  corner  is  watered  by  the  upper 
tributaries  of  the  Kuma.  The  Terek  rises  at  the  height  of  about 
8000  feet  in  the  glaciers  of  the  Kazbek  on  the  southern  slope  of  the 
main  chain  of  the  Caucasus,  which  it  pierces  by  the  Darial  gorge  to 
the  south  of  Vtadikavkaz  after  having  received  several  dons  or 
streams  (Res,  Guzel,  Fiag,  Ar).  In  53  miles  it  descends  nearly 
6000  feet.  A  few  miles  above  Vladikavkaz  it  is  2068  feet  above 
sea-level,  at  Mozdok  441  feet,  and  it  is  29  feet  below  the  Black  Sea 
at  Kizlyar.  From  Vtadikavkaz  it  pursues  a  north-easterly  direction 
before  taking  its  eastward  course  ;  it  seems  most  probable  that  at  a 
recent  epoch  (Post-Pliocene)  it  joined  the  Kuma  and  perhaps  the 
Manytch  instead  of  flowing  into  the  Caspian.  In  the  lower  part 
of  its  course  it  flows  at  a  higher  level  than  that  of  the  neighbouring 
plains,  and  is  kept  in  its  bed  by  dams.  Inundations  are  frequent 
and  cause  great  destruction.  The  delta  begins  at  Dubovka  (50 
miles  from  the  Caspian),  and  at  this  part  the  river  frequently 
changes  its  bed.  The  Old  Terek  is  no  longer  navigable,  the  chief 
current  being  directed  northwards  into  the  New  Terek.  Several 
canals  made  by  the  Cossacks  supply  water  for  the  irrigation  of  the 
neighbouring  fields.  Its  chief  tributaries  are  the  Sunja  on  the 
right,  and  the  Tcherekh,  the  Baksan,  and  the  Malka,  in  its  upper 
course,  on  the  left.  The  population  of  the  government  in  1884 
was  615,660;  of  606,500  inhabitants  returned  in  1883,  238,230 
were  Little  and  Great  Russians,  1230  Georgians,  18,500  Armenians, 
4300  Germans,  2570  Poles,  4780  Jews,  23,630  Ossets,  194,480 
Tchetchens  and  Ingushis,  72,160  Kabardians,  9130  mountaineers  of 
the  Avarian  stem,  25,360  Kumyks,  1770  Tatars,  6270  Nogais,  2470 
Kalmucks,  and  1620  Persians.  Out  of  these  239,500  were  reckoned 
as  belonging  to  the  Greek  Orthodox  Church,  336,460  were  Mussul 
mans,  17,730  Gregorian  Armenians,  and  the  remainder  Protestants, 
Catholics,  and  Jews.  Owing  to  the  great  fertility  of  the  soil  in  the 
well-watered  districts,  agriculture  is  the  chief  occupation.  In  1882 
the  crops,  although  below  the  average,  yielded  967,000  quarters  of 
corn,  268,000  bushels  of  potatoes,  6,750,000  gallons  of  wine,  and 
tobacco  to  the  value  of  £18,000.  Cattle  breeding  is  extensively 
carried  on  in  the  steppes,  and  there  were  in  the  same  year  118,630 
horses,  582,800  cattle,  and  1,226,400  sheep  ;  murrains,  however,  are 
frequent,  and  cause  great  loss.  Manufactures  occupy  only  3371  per 
sons,  and  their  yearly  production  hardly  reaches  £300,000  in  value. 
Petty  trades  are  rapidly  spreading  in  the  villages.  Trade  suffers 
from  want  of  good  roads.  The  railway  from  Russia  to  the  Caucasus 
has  not  yet  (1887)  got  beyond  Vtadikavkaz.  The  military  and  other 
chief  roads  have  an  aggregate  of  only  1300  miles.  The  exports  are 
limited  to  corn,  wine,  cattle,  and  some  raw  produce. 

The  government  is  divided  into  six  districts,  the  chief  towns  of 
which,  with  their  populations  in  1883,  were  Vtadikavkaz  (32,340), 
the  capital,  Georgievsk  (4250),  Groznyi  (6280),  Kizlyar  (8780),  Moz 
dok  (8380),  and  Pyatigorsk  (11,120). 


TERENCE.  P.  Terentius  Afer  (185  M59  B.C.)  holds  a 
unique  position  among  Roman  writers.  No  writer  in  any 
literature  has  gained  so  great  a  reputation  who  has  con 
tented  himself  with  so  limited  a  function.  He  lays  no 
claim  to  the  position  of  an  original  artist  painting  from 
life  or  commenting  on  the  results  of  his  own  observation. 
His  art  has  no  relation  to  his  own  time  or  to  the  country 
in  which  he  lived.  The  chief  source  of  interest  in  the 
fragmentary  remains  of  Naevius,  Ennius,  Pacuvius,  Accius, 
and  Lucilius  is  their  relation  to  the  national  and  moral 
spirit  of  the  age  in  which  they  were  written.  Plautus, 
though,  like  Terence,  he  takes  the  first  sketch  of  his  plots, 
scenes,  and  characters  from  the  Attic  stage,  is  yet  a  true 
representative  of  his  time,  a  genuine  Italian,  writing  before 
the  genius  of  Italy  had  learned  the  restraints  of  Greek  art. 
The  whole  aim  of  Terence  was  to  present  a  faithful  copy 
of  the  life,  manners,  modes  of  thought  and  expression 
which  had  been  drawn  from  reality  a  century  before  his 
time  by  the  writers  of  the  New  Comedy  of  Athens.  The 
nearest  parallel  to  his  literary  position  may  be  found  in 
the  aim  which  Virgil  puts  before  himself  in  his  Bucolics. 
He  does  not  seek  in  that  poem  to  draw  Italian  peasants 
from  the  life,  but  to  bring  back  the  shepherds  of  Theo 
critus  on  Italian  scenes.  Yet  the  result  obtained  by 
Virgil  is  different.  The  charm  of  his  pastorals  is  the 
Italian  sentiment  which  pervades  them.  His  shepherds 
are  not  the  shepherds  of  Theocritus,  nor  are  they  in  any 
sense  true  to  life.  The  extraordinary  result  obtained  by 
Terence  is  that,  while  he  has  left  no  trace  in  any  of  his 
comedies  of  one  sketching  from  the  life  by  which  he  was 
surrounded,  there  is  perhaps  no  more  truthful,  natural, 
and  delicate  delineator  of  human  nature,  in  its  ordinary 
and  more  level  moods,  within  the  whole  range  of  classical 
literature.  His  permanent  position  in  literature  is  due, 
no  doubt,  to  the  art  and  genius  of  Menander,  whose  crea 
tions  he  has  perpetuated,  as  a  fine  engraver  may  perpetuate 
the  spirit  of  a  great  painter  whose  works  have  perished. 
But  no  mere  copyist  or  verbal  translator  could  have 
attained  that  result.  Though  without  claims  to  creative 
originality,  Terence  must  have  had  not  only  critical  genius, 
to  enable  him  fully  to  appreciate  and  identify  himself 
with  his  originals,  but  artistic  genius  of  a  high  and  pure 
type.  The  importance  of  his  position  in  Roman  litera 
ture  consists  in  this,  that  he  was  the  first  writer  who  set 
before  himself  a  high  ideal  of  artistic  perfection,  and  was 
the  first  to  realize  that  perfection  in  style,  form,  and  con 
sistency  of  conception  and  execution.  Living  in  the  in 
terval  between  Ennius  and  Lucilius,  whose  original  force 
and  genius  survive  only  in  rude  and  inartistic  fragments, 
he  produced  six  plays,  which  have  not  only  reached  our 
time  in  the  form  in  which  they  were  given  to  the  world, 
but  have  been  read  in  the  most  critical  and  exacting 
literary  epochs,  and  still  may  be  read  without  any  feeling 
of  the  need  of  making  allowance  for  the  rudeness  of  a 
new  and  undeveloped  art. 

While  his  great  gift  to  Roman  literature  is  that  he  first 
made  it  artistic,  that  he  imparted  to  "  rude  Latium  "  the 
sense  of  elegance,  consistency,  and  moderation,  his  gift  to 
the  world  is  that  through  him  it  possesses  a  living  image 
of  the  Greek  society  in  the  3d  century  B.C.,  presented  in 
the  purest  Latin  idiom.  Yet  Terence  had  no  affinity  by 
birth  either  with  the  Greek  race  or  with  the  people  of 
Latium.  He  was  more  distinctly  a  foreigner  than  any  of 
the  great  classical  writers  of  Rome.  He  lived  at  the 
meeting-point  of  three  distinct  civilizations, — the  mature, 
or  rather  decaying,  civilization  of  Greece,  of  which  Athens 
was  still  the  centre;  that  of  Carthage,  which  was  so  soon  to 
pass  away  and  leave  scarcely  any  vestige  of  itself ;  and  the 
nascent  civilization  of  Italy,  in  which  all  other  modes  were 
soon  to  be  absorbed.  Terence  was  by  birth  a  Phoenician, 
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and  was  thus  perhaps  a  fitter  medium  of  connexion  between 
the  genius  of  Greece  and  that  of  Italy  than  if  he  had  been 
a  pure  Greek  or  a  pure  Italian ;  just  as  in  modern  times 
the  Jewish  type  of  genius  is  sometimes  found  more  detached 
from  national  peculiarities,  and  thus  more  capable  of  repro 
ducing  a  cosmopolitan  type  of  character  than  the  genius  of 
men  belonging  to  the  other  races  of  Europe. 

Our  knowledge  of  the  life  of  Terence  is  derived  chiefly 
from  a  fragment  of  the  lost  work  of  Suetonius,  De  Viris 
Illustribus,  preserved  in  the  commentary  of  Donatus. 
Confirmation  of  some  of  the  statements  contained  in  the 
Life  is  obtained  from  later  writers  and  speakers,  and  also 
from  the  prologues  to  the  different  plays,  which  at  the 
same  time  throw  light  on  the  literary  and  personal  rela 
tions  of  the  poet.  These  prologues  were  among  the 
original  sources  of  Suetonius ;  but  he  quotes  or  refers  to 
the  works  of  various  grammarians  and  antiquarians — 
Porcius  Licinus,  Volcatius  Sedigitus,  Santra,  Nepos,  Fene- 
stella,  Q.  Cosconius — as  his  authorities.  The  first  two 
lived  within  a  generation  or  two  of  the  death  of  Terence, 
and  the  first  of  them  shows  a  distinct  animus  against  him 
and  his  patrons.  But,  notwithstanding  the  abundance  of 
authorities,  there  is  uncertainty  as  to  both  the  date  of  his 
birth  and  the  place  and  manner  of  his  death.  The  doubt 
as  to  the  former  arises  from  the  discrepancy  of  the  MSS. 
His  last  play,  the  Addjtki,  was  exhibited  in  160  B.C. 
Shortly  after  its  production  he  went  to  Greece,  being 
then,  according  to  the  best  MSS.,  in  his  twenty- fifth 
("nondurn  quintum  atque  vicesimum  egressus1  annum"), 
according  to  inferior  MSS.,  in  his  thirty- fifth  year.  This 
uncertainty  is  increased  by  a  discrepancy  between  the 
authorities  quoted  by  Suetonius.  Cornelius  Nepos  is 
quoted  for  the  statement  that  he  was  about  the  same 
age  as  Scipio  (born  185  B.C.)  and  Laelius,  while  Fenestella, 
an  antiquarian  of  the  later  Augustan  period,  represented 
him  as  older.  As  the  authority  of  the  MSS.  coincides 
Avith  that  of  the  older  record,  the  year  185  B.C.  may  be 
taken  as  the  most  probable  date  of  his  birth.  In  the 
case  of  an  author  drawing  originally  from  life,  it  might 
seem  improbable  that  he  should  have  written  six  comedies, 
so  true  in  their  apprehension  and  delineation  of  various 
phases  of  human  nature,  between  the  ages  of  nineteen  and 
twenty-five.  But  the  case  of  an  imitative  artist,  reproduc 
ing  impressions  derived  from  literature,  is  different ;  and 
the  circumstances  of  Terence's  origin  and  early  life  may 
well  have  developed  in  him  a  precocity  of  talent.  His 
acknowledged  intimacy  with  Scipio  and  Laelius  and  the 
general  belief  that  they  assisted  him  in  the  composition  of 
his  plays  are  more  in  accordance  with  the  statement  that 
he  was  about  their  own  age  than  that  he  was  ten  years 
older.  Terence,  accordingly,  more  even  than  Catullus, 
Tibullus,  or  Lucan,  is  to  be  ranked  among  those  poets 
who  are  the  "  inheritors  of  unfulfilled  renown."  He  is 
said  to  have  been  born  at  Carthage,  brought  to  Rome  as 
a  slave,  and  carefully  educated  in  the  house  of  M.  Teren- 
tius  Lucanus,  by  whom  he  was  soon  emancipated.  A 
difficulty  was  felt  in  ancient  times  as  to  how  he  originally 
became  a  slave,  as  there  was  no  war  between  Rome  and 
Carthage  between  the  Second  and  Third  Punic  Wars,  and 
no  commercial  relations  between  Africa  and  Italy  till  after 
the  destruction  of  Carthage.  But  there  was  no  doubt  as 
to  his  Phoenician  origin.  He  was  admitted  into  the 
intimacy  of  young  men  of  the  best  families,  such  as  Scipio, 
Lzelius,  and  Furius  Philus,  and  he  enjoyed  the  favour  of 
older  men  of  literary  distinction  and  official  position,  such 
as  C.  Sulpicius  Gallus,  Q.  Fabius  Labeo,  and  M.  Popillius. 
He  is  said  to  have  owed  the  favour  of  the  great  as  much  to 
his  personal  gifts  and  graces  as  to  his  literary  distinction; 

1  Ritschl  reads  ingressus,  which  would  make  him  a  year  younger. 


and  in  one  of  his  prologues  he  declares  it  to  be  his  ambi 
tion,  while  not  offending  the  many,  to  please  the  "  boni." 

Terence's  earliest  play  was  the  Andria,  exhibited  in 
166  B.C.,  when  the  poet  could  have  been  only  about  the 
age  of  nineteen.  A  pretty,  but  probably  apocryphal,  story 
is  told  of  his  having  read  the  play,  before  its  exhibition, 
to  Caecilius  (who,  after  the  death  of  Plautus,  ranked  as 
the  foremost  comic  poet),  and  of  the  generous  admiration 
of  it  manifested  by  Caecilius.  A  similar  instance  of  the 
recognition  of  rising  genius  by  a  poet  whose  own  day  was 
past  is  found  in  the  account  given  of  the  visit  of  Accius, 
on  his  journey  to  Asia,  to  the  veteran  Pacuvius.  The 
next  play  exhibited  by  Terence  was  the  ffecyra,  first  pro 
duced  in  165,  but  withdrawn  in  consequence  of  the  bad 
reception  which  it  met  with,  and  afterwards  reproduced  in 
160.  The  Heauton-timoroumenos  appeared  in  163,  the 
Euniichus  and  Phormio  in  161,  and  the  Adelphi  in  160  at 
the  funeral  games  of  L.  ^Emilius  Paulus. 

After  bringing  out  these  plays  Terence  sailed  for  Greece, 
either  to  escape  from  the  suspicion  of  publishing  the  works 
of  others  as  his  own,  or  from  the  desire  to  obtain  a  more 
intimate  knowledge  of  that  Greek  life  which  had  hitherto 
been  known  to  him  only  in  literature,  and  which  it  was 
his  professed  aim  to  reproduce  in  his  comedies.  The 
latter  is  the  more  probable  motive,  and  we  recognize  in 
this  the  first  instance  of  that  impulse  to  visit  the  scenes 
familiar  to  them  through  literature  which  afterwards  acted 
on  many  of  the  great  writers  of  Rome.  From  this  voyage 
to  Greece  Terence  never  returned.  According  to  one  account 
he  was  lost  at  sea,  according  to  another  he  died  at  Stym- 
phalus  in  Arcadia,  and  according  to  a  third  at  Leucadia, 
from  grief  at  the  loss  by  shipwreck  of  his  baggage,  con 
taining  a  number  of  new  plays  which  he  had  translated 
from  Menander.  The  old  grammarian  quoted  by  Suetonius 
states  that  he  was  ruined  in  fortune  through  his  intimacy 
with  his  noble  friends.  Another  account  speaks  of  him 
as  having  left  behind  him  property  consisting  of  gardens, 
to  the  extent  of  twenty  acres,  close  to  the  Appian  Way. 
It  is  further  stated  that  his  daughter  was  so  well  pro 
vided  for  that  she  married  a  Roman  knight. 

The  tone  of  the  prologues  to  Terence's  plays  is  for  the 
most  part  apologetic,  and  indicates  a  great  sensitiveness  to 
criticism.  He  constantly  speaks  of  the  malevolence  and  de 
traction  of  an  older  poet,  whose  name  is  said  to  have  been 
Luscius  Lavinius  or  Lanuvinus.  The  chief  charge  which 
his  detractor  brings  against  him  is  that  of  contaminatio, 
the  combining  in  one  play  of  scenes  out  of  different  Greek 
plays.  Terence  justifies  his  practice  by  that  of  the  older 
poets,  Naevius,  Plautus,  Ennius,  whose  careless  freedom 
he  follows  in  preference  to  the  "  obscura  diligentia  "  of  his 
detractor.  He  recriminates  upon  his  adversary  as  one 
who,  by  his  literal  adherence  to  his  original,  had  turned 
good  Greek  plays  into  bad  Latin  ones.  He  justifies  him 
self  from  the  charge  of  plagiarizing  from  Plautus  and 
Naevius.  In  another  prologue  he  contrasts  his  own  treat 
ment  of  his  subjects  with  the  sensational  extravagance  of 
others.  He  meets  the  charge  of  receiving  assistance  in 
the  composition  of  his  plays  by  claiming,  as  a  great  honour, 
the  favour  which  he  enjoyed  with  those  who  were  the 
favourites  of  the  Roman  people. 

We  learn  from  these  prologues  that  the  best  Roman 
literature  was  ceasing  to  be  popular,  and  had  come  to  rely 
on  the  patronage  of  the  great.  A  consequence  of  this 
change  of  circumstances  was  that  comedy  was  no  longer 
national  in  character  and  sentiment,  but  had  become  imi 
tative  and  artistic.  The  life  which  Terence  represents  is 
that  of  a  well-to-do-citizen  class  whose  interests  are  com 
monplace,  but  whose  modes  of  thought  and  speech  are 
refined,  humane,  and  intelligent.  His  characters  are  finely 
delineated  and  discriminated  rather  than  boldly  conceived, 
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as  they  are  in  Plautus.  Delicate  irony  and  pointed  epi 
gram  take  the  place  of  broad  humour.  Love,  in  the  form 
of  pathetic  sentiment  rather  than  of  irregular  passion,  is 
the  chief  motive  of  his  pieces.  His  great  characteristics 
are  humanity  and  urbanity,  and  to  this  may  be  attributed 
the  attraction  which  he  had  for  the  two  chief  representa 
tives  of  these  qualities  in  Roman  literature, — Cicero  and 
Horace.  It  was  through  the  comedies  of  Terence  that  the 
finer  influences  of  the  Epicurean  philosophy — the  friendli 
ness,  the  tolerance,  the  consideration  for  the  feelings  of 
others,  m  inferiors  as  well  as  equals,  inculcated  by  that 
philosophy — entered  into  Roman  life  and  literature.  The 
dissolving  influence  of  that  school  on  the  severer  personal 
morality  of  the  older  Roman  republic  also  entered  into 
Roman  life  through  the  same  medium.  But  it  was  a 
great  gain  to  the  strong  but  rude  Roman  character  to 
learn,  as  it  could  from  every  line  of  Terence,  lessons  not 
only  of  courtesy  and  social  amenity  but  of  genuine  sym 
pathy  and  consideration. 

Terence's  pre-eminence  in  art  was  recognized  by  the  critics  of  the 
Augustan  age : 

"  Vincere  Csecilius  gravitate,  Terentius  arte." 

The  art  of  his  comedies  consists  in  the  clearness  and  simplicity  with 
which  the  situation  is  presented  and  developed,  and  in  the  consist 
ency  and  moderation  with  which  his  various  characters  play  their 
part.  But  his  great  attraction  to  both  ancient  and  modern  writers 
has  been  the  purity  and  charm  of  his  style,  whether  employed  in 
narrative  or  dialogue.  This  charm  he  derived  from  his  familiarity 
with  the  purest  Latin  idiom,  as  it  was  habitually  used  in  the 
intimate  intercourse  of  the  best  Roman  families,  and  also  with  the 
purest  Attic  idiom,  as  it  had  been  written  and  spoken  a  century 
before  his  own  time.  The  fine  Attic  flavour  is  more  perceptible  iu 
his  Latin  than  in  the  Greek  of  his  contemporaries.  He  makes  no 
claim  to  the  creative  exuberance  of  Plautus,  but  he  is  entirely  free 
from  his  extravagance  and  mannerisms.  The  superiority  of  his 
style  over  that  of  Lucilius,  who  wrote  his  satires  a  generation  later, 
is  almost  immeasurable.  The  best  judges  and  the  greatest  masters 
of  style  in  the  best  period  of  Roman  literature  were  his  chief  admirers 
in  ancient  times.  Cicero  frequently  reproduces  his  expressions, 
applies  passages  in  his  plays  to  his  own  circumstances,  and  refers 
to  his  personages  as  typical  representations  of  character. 1  Julius 
Csesar  characterizes  him  as  "puri  sermonis  amator."  Horace,  so 
depreciatory  in  general  of  the  older  literature,  shows  his  apprecia 
tion  oT  Terence  by  the  frequent  reproduction  in  his  Satires  and  in 
his  Odes  of  his  language  and  his  philosophy  of  life.  Quintilian 
applies  to  his  writings  the  epithet  "  elegantissima,"  and  in  that 
connexion  refers  to  the  belief  that  they  were  the  work  of  Scipio 
Africanus.  His  works  were  studied  and  learned  by  heart  by  the 
great  Latin  writers  of  the  Renaissance,  such  as  Erasmus  and  Me- 
lanchthon  ;  and  Casaubon,  in  his  anxiety  that  his  son  should  write 
a  pure  Latin  style,  inculcates  on  him  the  constant  study  of  Terence. 
Montaigne  applies  to  him  the  phrase  of  Horace  : 

"  Liquidus  puroque  simillimus  amni." 

He  speaks  of  "his  fine  expression,  elegancy,  and  quaintness,"  and 
adds,  "  he  does  so  possess  the  soul  with  his  graces  that  we  forget 
those  of  his  fable."2  It  is  among  the  French,  the  great  masters  of 
the  prose  of  refined  conversation,  that  his  merits  have  been  most 
appreciated  in  modern  times.  Sainte-Beuve,  in  his  Nouveaux  Lundis, 
devotes  to  him  two  papers  of  delicate  and  admiring  criticism.  He 
quotes  Fenelon  and  Addison,  "deux  esprits  polis  et  doux,  de  la 
meme  famille  litteraire,"  as  expressing  their  admiration  for  the 
inimitable  beauty  and  naturalness  of  one  of  his  scenes.  Fenelon  is 
said  to  have  preferred  him  even  to  Moliere.  Sainte-Beuve  calls 
Terence  the  bond  of  union  between  Roman  urbanity  and  the  Atticism 
of  the  Greeks,  and  adds  that  it  was  in  the  17th  century,  when 
French  literature  was  most  truly  Attic,  that  he  was  most  appreci 
ated.  M.  Joubert  is  quoted3  as  applying  to  him  the  words  "Le  miel 
attique  est  sur  ses  levies  ;  on  croirait  aisement  qu'il  naquit  sur  le 
mont  Hymette." 

The  most  famous  edition  of  Terence  is  that  of  Bentley,  published  in  1726. 
More  recent  editions  are  those  of  Parry,  in  the  Sibliotheca  Classica,  and  of  W. 
Wagner.  The  text  has  been  edited  by  A.  Flickeisen  in  the  Teubner  series  of 
classics.  A  number  of  editions  of  the  separate  plays  have  been  published 


recently  both  in  England  and  in  Germany. 


(W.  Y.  8.) 


TERESA,  ST.     See  THERESA,  St. 

TERLIZZI,  a  town  of  Italy,  in  the  province  of  Bari, 
and  20  miles  west  from  that  town,  stands  in  the  midst  of 
a  fertile  plain.  It  has  a  castle  which  at  one  time  was 

1  See  Ep.  ad  Fam.,  i.  9,  19,  and  Phil.,  ii.  15. 

2  Essays  of  Montaigne  (trans,  by  Ch.  Cotton),  chap.  Ixvii. 

3  By  E.  Negrette,  in  his  Histoire  de  la  Litterature  Laline. 


very  strong  and  occasionally  resorted  to  by  the  emperor 
Frederick  II.  and  afterwards  by  the  Aragonese  sovereigns. 
The  walls  and  towers  of  the  town  still  remain,  but  the 
fosse  has  been  turned  into  boulevards.  Terlizzi  has  a 
considerable  trade,  chiefly  in  the  wine  and  fruit  of  the 
district.  The  population  of  the  town  in  1881  was  20,442 
(commune,  20,592). 

TERM  (from  the  Latin  terminus)  in  English  law  is  used 
in  two  senses,  the  idea  common  to  both  being  that  of  a 
limited  and  certain  period  of  time. 

(1)  It  denotes  (or  rather  did  denote)  a  fixed  time  during 
which  the  courts  are  open  for  legal  proceedings.     Terms 
in  this  sense  affected  only  what  used  to  be  called  the 
superior  courts, — that  is,  the  Queen's  Bench,  Common  Pleas, 
and  Exchequer.    They  were  originally  the  leisure  seasons 
of  the  year  which  were  not  occupied  by  great  feasts  or  fasts 
of  the  church  or  by  agriculture.     Their  origin  is  no  doubt 
to  be  traced  back  to  the  legislation  of  the  early  Christian 
emperors,  the  principle  being  adopted  in  England  through 
the  influence  of  ecclesiastical  judges,  and  still  surviving  in 
the  universities  and  Inns  of  Court.    Terms  were  regulated 
by  many  Acts  of  parliament,  the  effect  of  which  was  to 
confine  to  a  comparatively  short  period  the  time  during 
which  the  courts  could  sit-in  banco, — that  is,  for  the  decision 
of  questions  of  law  as  distinguished  from  the  decision  of 
questions  of  fact.     There  were  four  terms,  Hilary,  Easter, 
Trinity,  and  Michaelmas,  the  average  duration  of  each 
being  about  three  weeks.      All  legislation  on  the  subject 
previous  to  1873  is  now  merely  of  historical  interest,  for 
by  the  Judicature  Act  of  that  year  the  division  of  the  year 
into  terms  was  abolished  so  far  as  related  to  the  adminis 
tration  of  justice. 

(2)  It  denotes  the  time  during  which  an  interest  in  an 
estate  for  life  or  for  years  is  enjoyed,  also  the  interest  it 
self,  because  such  an  interest  must  determine  at  a  definite 
time.    If  the  interest  be  for  life,  it  is  an  estate  of  freehold  ; 
if  for  years,  only  a  personal  interest  in  real  estate,  and  so 
personalty,  even  though  the  length  of  the  term — for  in 
stance,  1000  years — may  far  exceed  in  duration  any  possible 
life  estate.     A  term  of  years  is  of  two  kinds, — the  first  that 
created  by  an  ordinary  lease  reserving  a  rent,  as  of  a  house 
or  a  building  lease ;  the  second  that  created  by  a  settlement 
or  a  will,  usually  without  rent  reserved,  for  the  purpose  of 
securing  payment  of  money,  such  as  portions  to  younger 
children,  by  the  owner  of  the  land.    Both  kinds  have  been 
considerably  affected  by  recent  legislation.     For  instance, 
the  Conveyancing  Act,  1881,  enables  a  mortgagor  or  mort 
gagee  in  possession  to  make  certain  leases.     Before  1845 
provision  was  always  made  in  conveyances  for  keeping  on 
foot  a  term  to  attend  the  inheritance,  as  it  was  called, — that 
is,  for  assigning  the  remainder  of  a  term  to  trustees  for  the 
protection  of  the  owner  of  the  property  against  rent-charges 
or  other  incumbrances  created  subsequently  to  the  term, 
although  the  term  had  been  satisfied, — that  is,  the  purpose 
for  which  the  term  had  been  created  had  been  fulfilled. 
By  8  and  9  Viet.  c.  112  the  assignment  of  satisfied  terms 
was  rendered  unnecessary.    The  Conveyancing  Acts,  1881 
and  1882,  give  power  to  enlarge  the  unexpired  residue  of 
a  long  term  in  certain  cases  into  the  fee  simple. 

In  Scotland  terms  are  the  days  at  which  rent  or  interest  is  pay 
able.  They  are  either  legal  or  conventional  :  the  legal  are  "Whit 
sunday  and  Martinmas  ;  the  conventional  are  fixed  by  agreement 
between  the  parties.  A  recent  Act  (44  and  45  Viet.  c.  39)  makes 
uniform  the  law  as  to  removal  terms  in  burghs.  Terms  as  times  of 
court  sittings  were  defined  by  6  Anne  c.  53,  which  fixed  four  terms — 
Martinmas,  Candlemas,  Whitsuntide,  and  Lammas — for  the  now 
obsolete  Court  of  Exchequer.  By  19  and  20  Viet.  c.  56,  s.  26,  the 
winter  and  summer  sittings  of  the  Court  of  Session  are  to  be  held  to 
correspond  with  the  Exchequer  terms. 

TERMINI,  or  TERMINI  IMEKESE  (Thermse,  Himerenses), 
a  town  on  the  north  coast  of  Sicily,  at  the  mouth  of  a 
river  of  the  same  name,  in  the  province  of  Palermo,  and 
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23  miles  east-south-east  of  that  town.  None  of  its  modern 
buildings  are  of  any  special  interest ;  in  the  Piano  de  San 
Giovanni  above  the  town  the  substructure  of  a  Koman 
villa  has  been  excavated,  and  there  are  also  traces  of  an 
amphitheatre.  Termini  is  one  of  the  busiest  provincial 
towns  of  Sicily ;  the  surrounding  district  being  exceed 
ingly  fertile  and  the  harbour  good,  there  is  a  considerable 
export  trade  in  grain,  fruit,  tartar,  and  other  products. 
The  macaroni  of  Termini  is  in  high  repute.  The  tunny 
and  sardine  fisheries  are  extensive,  and  there  is  a  school 
of  navigation.  The  warm  saline  springs  (110°  Fahr.), 
sung  by  Pindar,  are  still  largely  resorted  to,  there  being 
a  well-appointed  bath  establishment,  founded  by  Ferdi 
nand  I.  The  population  of  the  town  in  1881  was  22,370, 
with  its  suburbs  22,733  (commune,  23,148). 

For  the  ancient  history  of  Termini  see  HIMEEA.  The  castle  of 
Termini,  which  Robert  of  Naples  besieged  in  vain  in  1338,  was 
destroyed  in  1860. 

TERMITES.  See  ANT,  vol.  ii.  p.  99. 
TERMONDE.  See  DENDEKMONDE. 
TERN  (Norsk  Txrne,  Tenne,  or  Tende ;  Swedish  Tdrna ; 
Dutch  Stern1),  the  name  now  applied  generally  to  a  group 
of  sea-birds,  the  Sterninx  of  modern  ornithology,  but, 
according  to  Selby,  properly  belonging,  at  least  in  the  Fame 
Islands,  to  the  species  known  by  the  book-name  of  Sand 
wich  Tern,  all  the  others  being  those  called  Sea-Swallows 
— a  name  still  most  commonly  given  to  the  whole  group 
throughout  Britain  from  their  long  wings,  forked  tail, 
and  marine  habit.  In  Willughby's  Ornithologia  (1676), 
however,  the  word  Tern  is  used  for  more  than  one  species, 
and,  though  it  does  not  appear  in  the  older  English  dic 
tionaries,  it  may  well  have  been  from  early  times  as  general 
a  name  as  it  is  now. 

Setting  aside  those  which  are  but  occasional  visitors  to  the  British 
Islands,  six  species  of  Terns  may  be  regarded  as  indigenous,  though 
of  them  one  has  ceased  from  ordinarily  breeding  in  the  United 
Kingdom,  while  a  second  has  become  so  rare  and  regularly  appears 
in  so  few  places  that  mention  of  them  must  for  prudence  sake  be 
avoided.  This  last  is  the  beautiful  Roseate  Tern,  Sterna  dougalli ; 
the  other  is  the  Black  Tern,  Hydrochelidon  nigra,  belonging  to  a 
genus  in  which  the  toes  are  only  half-webbed,  of  small  size  and 
dark  leaden  grey  plumage.  It  is  without  doubt  the  Sterna  of  Turner, 
and  in  former  days  was  abundant  in  many  parts  of  the  fen  country,2 
to  say  nothing  of  other  districts.  Though  nearly  all  its  ancient 
abodes  have  been  drained,  and  for  its  purposes  sterilized  these  many 
years  past,  not  a  spring  comes  but  it  shows  itself  in  small  companies 
in  the  eastern  counties  of  England,  evidently  seeking  a  breeding- 
place.  All  around  the  coast  the  diminution  in  the  numbers  of  the 
remaining  species  of  Terns  within  the  last  50  years  is  no  less  de 
plorable  than  demonstrable. 

The  Sandwich  Tern,  S.  sandvicensis  or  S.  cantiaca — named  from 
the  place  of  its  discovery,  though  it  has  long  since  ceased  to  inhabit 
that  neighbourhood — is  the  largest  of  the  British  species,  equalling 
in  size  the  smaller  Gulls  and  having  a  dark-coloured  bill  tipped 
with  yellow,  and  dark  legs.  Through  persecution  it  has  been  ex 
terminated  in  all  its  southern  haunts,  and  is  become  much  scarcer 
in  those  to  which  it  still  resorts.  It  was,  however,  never  so  abundant 
as  its  smaller  congeners,  the  so-called  Common  and  the  Arctic  Tern, 
— two  species  that  are  so  nearly  alike  as  to  be  beyond  discrimina 
tion  on  the  wing  by  an  ordinary  observer,  and  even  in  the  hand 
require  a  somewhat  close  examination.3  The  former  of  these  has 

1  "Staru"  was  used  in  Norfolk  in  the  19th  century  as  a  name  for 
the  bird  commonly  known  as  the  Black  Tern,  thus  confirming  Turner, 
who,  in  1544,  describes  what  seems  to  have  been  the  same  species 
as  "nostrati  lingua  sterna  appellata."     In  at  least  one  instance  the 
word  has  been  confounded  with  one  of  the  old  forms  of  the  modern 
STABLING  (vol.  xxii.  p.  457).     To  Turner's  name,  repeated  by  Gesner 
and  other  authors,  we  owe  the  introduction  by  Linnaeus  of  Sterna  into 
scientific  nomenclature.    ' '  Ikstern  "  is  another  Dutch  form  of  the  word. 

2  It  was  known  there  as  Carr-Swallow,  Carr-Crow  (corrupted  into 
"  Scarecrow  "),  and  Blue  Dar  (qu.  =Daw  ?). 

3  Linnseus's  diagnosis  of  his  Sterna  hirundo  points  to  his  having  had 
an  "Arctic"  Tern  before  him  ;  but  it  is  certain  that  he  did  not  sxis- 
pect  that  specific  appellation  (already  used  by  other  writers  for  the 
"  Common  "  Tern)  to  cover  a  second  species.    Some  modern  authorities 
disregard  his  name  as  being  insufficiently  definite,  and  much  is  to  be 
said  for  this  view  of  the  case.     Undoubtedly  "hirundo  "  has  now  been 
used  so  indiscriminately  for  one  species  or  the  other  as  to  cause  con 
fusion,  which  is  perhaps  best  avoided  by  adopting  the  epithets  of  Nau- 


the  more  southern  range,  and  often  affects  inland  situations,  while 
the  latter,  though  by  no  means  limited  to  the  Arctic  circle,  is 
widely  distributed  over  the  north  and  mostly  resorts  to  the  sea- 
coast.  Yet  there  are  localities  where,  as  on  the  Fame  Islands,  both 
meet  and  breed,  without  occupying  stations  apart.  The  minute 
diagnosis  of  these  two  species  cannot  be  briefly  given.  It  must 
suffice  here  to  state  that  the  most  certain  difference,  as  it  is  the 
most  easily  recognizable,  is  to  be  found  in  the  tarsus,  which  in  the 
Arctic  Tern  is  a  quarter  of  an  inch  shorter  than  in  its  kinsman. 
The  remaining  native  species  is  the  Lesser  Tern,  S.  minuta,  one  of 
the  smallest  of  the  genus  and  readily  to  be  distinguished  by  its  per 
manently  white  forehead.  All  the  species  already  mentioned, 
except  the  Black  Tern,  have  much  the  same  general  coloration — 
the  adults  in  summer  plumage  wearing  a  black  cap  and  having 
the  upper  parts  of  the  body  and  wings  of  a  more  or  less  pale 
grey,  while  they  are  mostly  lighter  beneath.  They  generally  breed 
in  association,  often  in  the  closest  proximity — their  nests,  contain 
ing  3  eggs  at  most,  being  made  on  the  shingle  or  among  herbage. 
The  young  are  hatched  clothed  in  variegated  down,  and  remain  in 
the  nest  for  some  time.  At  this  season  the  parents  are  almost 
regardless  of  human  presence  and  expose  themselves  freely. 

At  least  half-a-dozen  other  species  have  been  recorded  as  occurring 
in  British  waters,  and  among  them  the  Caspian  Tern,  S.  caspia, 
which  is  one  of  the  largest  of  the  genus  and  of  wide  distribution, 
though  not  breeding  nearer  to  the  shores  of  England  than  on  Sylt 
and  its  neighbouring  islands,  which  still  afford  lodging  for  a  few 
pairs.  Another,  the  Gull-billed  Tern,  S.  anglica,  has  also  been 
not  unfrequently  shot  in  England.  All  these  species  are  now  re 
cognized,  though  the  contrary  was  once  maintained,  as  inhabitants 
of  North  America,  and  many  go  much  further. 

An  excellent  synopsis  of  the  Sub-family  Sterninse,  has 
been  given  by  Mr  Howard  Saunders  in  the  Zoological 
Proceedings  (1876,  pp.  638-672).  He  recognizes  5  genera, 
— Hydrochelidon  (with  3  species),  Sterna  (with  38),  JVxnia, 
a  very  aberrant  form  consisting  of  but  one  species,  the 
Inca  Tern,  peculiar  to  the  western  coast  of  South  America, 
and  Gygis,  composed  of  2  species  of  purely  white  birds  and 
restricted  to  the  southern  hemisphere ;  his  fifth  genus  is 
Anous,  to  which  belong  the  various  species  of  NODDY  (vol. 
xvii.  p.  531).  Often  confounded  with  these  last  are  the 
two  species  called  in  books  Sooty  Terns  (S.  fuliginosa 
and  S.  ansestheta),  but  by  sailors  "Egg-birds"  or  "Wide 
awakes  "  from  their  cry.  These  crowd  at  certain  seasons 
in  innumerable  multitude  to  certain  islands  within  the 
tropics,  where  they  breed,  and  the  wonderful  assemblage 
at  present  known  as  "  Wide-awake  fair  "  on  the  island  of 
Ascension  has  been  more  or  less  fully  described  from  very 
ancient  times.  Dampier  in  his  voyage  to  New  Holland 
in  1699  particularly  described  and  figured  the  Sooty  Tern 
( Voyages,  iii.p.  142),  discriminating  it  from  the  Noddy,  from, 
which  it  had  not  before  been  distinguished.  (A.  N.) 

TERNATE,  a  small  island  in  the  East  Indian  Archi 
pelago,  off  the  west  coast  of  JILOLO  (q.v.\  in  0°  48'  N. 
lat.  and  127°  19'  E.  long.  It  is  nearly  circular  in  form, 
with  an  area  of  about  25  square  miles,  and  consists 
almost  entirely  of  a  very  remarkable  volcano  (5600  feet) 
formed  of  three  superimposed  cones.  Frequent  and  de 
structive  eruptions  have  taken  place.  Cocoa-nuts,  sago, 
tobacco,  cotton,  sulphur,  and  saltpetre  are  the  chief  pro 
ductions  of  the  island.  The  clove,  which  had  been  ex 
tirpated  by  the  early  Dutch  rulers  to  enhance  its  value 
by  restricting  its  cultivation  to  the  Banda  Islands,  Am- 
boyna,  &c.,  is  beginning  again  to  be  grown,  as  also  is  the 
nutmeg.  The  inhabitants  are  nearly  all  Mohammedan 
Malays.  The  town  of  Ternate,  with  a  population  of  about 
9000,  is  the  seat  of  a  native  sultan  and  of  a  Dutch 
resident ;  the  harbour  is  commanded  by  a  fort.  The 
residency,  which  includes  a  part  of  the  eastern  coast  of 
Celebes  (see  CELEBES),  the  greater  part  of  Jilolo,  and 
numerous  smaller  islands,  has  an  area  of  26,900  square 
miles  and  a  population  estimated  at  about  290,000. 


mann  (Isis,  1819,  pp.  1847,  1848),  who,  acting  on  and  confirming  the 
discovery  of  Nitzsch  (who  first  detected  the  specific  difference),  called 
the  southern  species  S.  fluviatilis  and  the  northern  S.  macrura. 
Temminck's  name  S.  arctica  applied  to  the  latter  a  year  later  has  been, 
most  generally  used  for  it,  notwithstanding. 
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TERNI,  a  town  of  Italy,  in  the  province  of  Perugia,  is 
situated  in  the  fertile  valley  of  the  Nera,  between  two 
branches  of  that  river,  about  5  miles  below  the  point 
where  it  is  joined  by  the  Velino.  It  has  a  station,  three- 
quarters  of  a  mile  off,  on  the  railway  line  between  Rome 
and  Ancona,  69  miles  to  the  north  of  the  former  city  and 
19  south  by  west  from  Spoleto.  Terni  is  an  episcopal 
see,  and  the  seat  of  a  sub-prefecture  and  a  chamber  of 
commerce.  Its  public  buildings  include  the  cathedral 
(17th  century),  the  church  of  S.  Francesco  (partly  dating 
from  the  13th  century),  a  gymnasium,  and  a  theatre. 
Terni  manufactures  leather  and  cloth,  and  has  some  trade 
in  wine  and  silk.  For  the  traveller  its  chief  interest  lies  in 
its  antiquities  (remains  of  an  amphitheatre  of  the  time  of 
Tiberius,  a  temple,  a  theatre,  baths,  and  numerous  inscrip 
tions)  and  in  the  proximity  of  the  falls  of  Velino  (Cascate 
delle  Marmore).  Alike  in  volume  and  in  beauty  these 
take  a  very  high  place  among  European  waterfalls ;  the 
cataract  has  a  total  descent  of  about  650  feet,  in  three 
leaps  of  65,  330,  and  190  feet  respectively.  They  owe  their 
origin  to  M'.  Curius  Dentatus,  who  in  272  B.C.  first  opened 
an  artificial  channel  by  which  the  greater  part  of  the 
Lacus  Velinus  in  the  valley  below  Reate  was  drained. 
The  population  of  the  town  in  1881  was  9415,  with  its 
suburbs  10,371  (commune,  15,853). 

Terni  is  the  ancient  Interamna  ("inter  amnes"),  originally 
belonging  to  Umbria  and  founded,  according  to  a  local  tradition,  in 
the  year  672  B.C.  It  early  became  a  flourishing  municipium,  and 
it  did  not  permanently  suffer  through  being  portioned  out  among 
his  soldiers  by  Sulla.  Its  inhabitants  had  frequent  litigations  and 
disputes  with  their  neighbours  at  Reate  in  connexion  with  the 
regulation  of  the  Velinus,  the  waters  of  which  are  so  strongly  im 
pregnated  with  carbonate  of  lime  that  by  their  deposits  they  tend 
to  block  up  their  own  channel.  The  first  interference  with  its 
natural  course  was  that  of  M'.  Curius  Dentatus  already  referred  to. 
In  54  B.C.  the  people  of  Reate  appealed  to  Cicero  to  plead  their 
cause  in  an  arbitration  which  had  been  appointed  by  the  Roman 
senate  to  settle  disputes  about  the  river,  and  in  connexion  with 
this  he  made  a  personal  inspection  of  Lake  Velinus  and  its  outlets. 
In  the  time  of  Tiberius  there  was  a  project  for  regulating  the  river 
and  its  outlets  from  the  lake,  against  which  the  citizens  of  Inter- 
amna  and  Reate  energetically  and  successfully  protested  (Tac., 
Ann.,  i.  79).  Similar  questions  arose  as  the  river  formed  fresh 
deposits  during  the  Middle  Ages  and  during  the  15th  and  16th  cen 
turies.  A  branch  of  the  Via  Flaminia  passed  from  Narnia  to  Forum 
Flaminii,  and  is  given  instead  of  the  direct  line  in  the  Antonine 
and  Jerusalem  itineraries.  The  emperor  Tacitus  and  his  brother 
Florianus  were  probably  natives  of  Interamna,  which  also  has  been 
claimed  as  the  birthplace  of  Tacitus  the  historian,  but  with  less 
reason.  Terni  was  the  scene  of  .the  defeat  of  the  Neapolitans  by 
the  French  on  27th  November  1798. 

TERPANDER,  a  Lesbian  poet  and  musician,  settled 
in  Sparta  about  the  end  of  the  Second  Messenian  War 
(668  B.C.).  According  to  some  accounts,  he  was  invited 
thither  by  command  of  the  Delphian  oracle  to  compose  the 
differences  which  had  arisen  between  different  classes  in 
the  state.  His  innovations  in  music  were  considered  to 
have  inaugurated  a  new  era  of  musical  art  in  Greece ;  but 
we  are  very  imperfectly  informed  as  to  their  nature.  On 
the  strength  of  a  fragment  (No.  5  in  Bergk),  which  may 
or  may  not  be  genuine, — "rejecting  the  four-toned  song,  we 
will  sing  to  thee  new  hymns  with  the  seven-voiced  lyre," — 
Strabo  says  that  he  increased  the  number  of  strings  in  the 
lyre  from  four  to  seven;  others  take  the  fragment  to  mean 
that  he  developed  the  citharoedic  nomos  (sung  to  the  accom 
paniment  of  the  cithara  or  lyre)  by  making  the  divisions  of 
the  ode  seven  instead  of  four.  We  possess  six  short  frag 
ments  of  poetry  in  the  Dorian  dialect  bearing  the  name  of 
Terpander.  They  are  from  hymns  to  the  gods  Zeus,  Apollo, 
Apollo  and  the  Muses,  the  Dioscuri,  &c.,  and  are  written 
in  a  slow  spondaic  movement  or  in  dactyls.  They  present 
no  remarkable  features  and  are  probably  spurious. 

Bergk,  Poetee  Lyrici  Grieci,  iii.  (4th.  ed.)pp.  7-12,  Leipsic,  1882. 

TERRACINA,  a  town  of  Italy,  in  the  province  of  Rome, 
and  about  60  miles  to  the  south-east  of  that  city,  at  the 


south-east  extremity  of  the  Pontine  marshes,  where  the 
Monti  Lepini  (see  ITALY,  vol.  xiii.  p.  438,  and  LATITJM) 
descend  into  the  sea.  The  ancient  town  (Volscian  Anxur, 
Roman  Tarracind)  stood  on  the  white  hillside  ("impositum 
saxis  late  candentibus  Anxur "),  along  the  foot  of  which, 
by  the  seashore,  ran  the  Yia  Appia.  The  modern  town 
stands  mainly  on  the  level  ground.  The  most  conspicuous 
building  is  the  cathedral,  which  is  believed  to  occupy  the 
site  of  a  temple  of  Jupiter  Anxurus ;  it  is  enriched  both 
externally  and  internally  with  beautiful  old  columns  and 
Roman  mosaics.  Above  the  town,  on  the  summit  of  the 
cliff,  are  the  remains  of  a  palace  of  Theodoric  (c.  500), 
afterwards  a  mediaeval  castle.  The  ancient  harbour,  con 
structed  by  Antoninus  Pius  and  once  very  important,  is 
now  silted  up ;  a  new  mole  affords  shelter  to  coasting 
vessels.  Fishing  is  carried  on,  and  there  is  some  trade 
in  the  produce  of  the  district.  The  population  of  the 
town  in  1881  was  6294  (commune,  8572). 

Anxur  finally  became  Roman  in  400  B.C.,  and  a  colony  was 
established  there  in  329.  Its  strategic  position  early  gave  it  mili 
tary  importance  ;  and  its  pleasant  situation  and  its  mineral  waters 
led  many  Romans  to  build  villas  and  seek  seaside  quarters  there. 

TERRA-COTTA.1  Strictly  speaking  this  name  is  Mean- 
applicable  to  all  objects  made  of  baked  clay,  from  the  ing- 
rudest  brick  to  the  finest  piece  of  pottery,  but  it  usually 
has  a  more  limited  meaning,  to  denote  fictile  objects 
which  do  not  come  under  the  head  of  pottery,  such  as 
statuettes  and  busts;  and  in  its  architectural  use  it 
specially  implies  the  finer  sorts  of  decorative  clay-work,  to 
the  exclusion  of  common  building  bricks.  In  ancient 
times,  especially  among  the  Greeks  and  Romans,  terra 
cotta  was  employed  for  an  immense  variety  of  purposes, 
from  the  commonest  objects  of  everyday  use  to  the  most 
elaborate  and  ambitious  works  of  art,  such  as  colossal 
statues  and  groups.  Though  the  natural  colour  and  sur 
face  of  the  burnt  clay  are  generally  very  pleasing  in  tone 
and  texture,  it  seems  to  have  been  universally  the  custom 
in  classical  times  to  cover  the  terra-cotta  completely  with 
a  thin  white  coating,  which  formed  an  absorbent  ground 
for  the  further  application  of  colour.  For  internal  work, 
except  in  rare  instances,  these  colours  were  mixed  with  a 
tempera  medium,  and  applied  after  the  clay  had  been 
fired.  They  were  therefore  not  true  ceramic  colours  ;  and 
pigments  of  great  variety  and  brilliance  could  be  employed, 
as  they  had  not  to  undergo  the  severe  ordeal  of  the  kiln. 
For  external  work,  such  as  that  shown  in  fig.  5,  only 
earth  pigments  such  as  ochres  and  lime  were  used,  and 
the  colours  were  fired. 

No  branch  of  archaeology  has  during  the  last  dozen  Greek 
years  or  so  developed  so  rapidly  as  that  of  Greek  terra-  figures 
cotta  figures;  on  this  most  fascinating  subject  an  aston- jV^rg re' 
ishingly  large  mass  of  literature  has  been  published  in 
Germany  and  France.2     The  discovery  of  this  new  world 
of  Greek  art  began  practically  in  1873,  with  the  first  ex 
cavations  in  the  tombs  of  Tauagra,  a  Boeotian  town  on  the 
high  road  from  Athens  to  the  north,   which  brought  to 
light  a  number  of  very  beautiful  terra-cotta  statuettes.3 
Subsequent  excavations  at  Corinth,  Smyrna,  Cyme,  Taren- 
tum,  the  Cyrenaica,  and  many  other  places  also  yielded  a 
vast  number  of  terra-cotta  figures  of  various  dates  and 
styles.     By  far  the  greater  number  belong  to  the  second 
half  of  the  4th  century  B.C.  ;  but  examples  of  an  earlier 


1  An  Italian  word  meaning  literally  "baked  earth." 

2  See  list  at  the  end  of  the  present  article. 

3  See  Bull.  Com.  Inst.  Arch.,  1874,  p.  120.     Many  thousand  tombs 
have  been  opened  at  Tanagra,  partly  cut  in  the  rock  and  partly  built 
of  masonry.     The  statuettes  were  either  arranged  round  the  body  or 
packed  in  large  vases.     The  costume  of  the  female  figures  is  the  same 
as  that  described  by  classical  writers  as  being  peculiar  to  the  neigh 
bouring  city  of  Thebes.     The  finest  of  the  Tanagva  figures  are  from 
8  to  9  inches  high. 


date  are  not  wanting,  not  only  of  figures  in  the  round, 
but  also  of  reliefs,  which  appear  to  have  been  largely  used 
for  the  decoration  of  the  flat  surfaces  of  walls  and  friezes. 
The  earliest  of  all  date  from  a  quite  prehistoric  period, 
and  are  mostly  small  idol-like  figures  of  the  rudest  possible 
form,  having  an  almost  shapeless  trunk  with  stick -like 
projections  for  the  limbs,  and  the  breasts  and  eyes  roughly 
indicated  by  round  dots.  They  are  usually  decorated  with 
coarse  stripes  or  cheques  in  ochre  colours.  Examples 
of  these  have  been  found  at  Hissarlik  (Troad),  in  Cyprus 
and  other  islands,  and  in  the  citadel  of  Tiryns  in  1884-85 
by  Dr  Schliemann  and  Dr  Dorpfeld.  Later  but  still  very 
archaic  figures,  2  or  3  inches  high,  have  been  exhumed  in 
many  parts  of  the  vEgean  Islands ;  some  of  these  are  stiff 
seated  figures  of  deities, — links  between  Oriental  and 
Hellenic  art,  like  the  statues  of  the  Sacred  Way  at  Bran- 
chidse  (south  of  Miletus).  Comparatively  few  specimens 
exist  of  the  best  period  of  Greek  art — the  5th  century.1 
A  relief  in  the  Louvre  (about  18  by  12  inches)  with  a 
pierced  background,  dating  from  the  first  half  of  the  5th 
century,  represents  two  female  mourners  at  a  sepulchral 
stele, — one  standing  and  the  other  seated ;  under  the  foot 
of  the  latter  is  inscribed  AAEKTP.  On  the  other  side  of 
the  stele  are  two  youths  (the  Dioscuri)  standing  by  a  horse. 
The  whole  design  is  simple,  but  very  graceful,  and  the 
modelling  is  skilfully  treated  in  very  low  relief.  The 
colouring — blue,  red,  white,  and  dark  brown — is  well 
preserved.  This  relief  was  pressed  in  a  mould,  and  was 
intended  to  be  attached  to  a  wall,  probably  that  of  a 
tomb,  as  a  votive  offering  to  the  dead.2 

In  most  cases  the  terra-cotta  figures  and  reliefs  occur 
in  or  close  by  tombs,  but  it  is  only  in  comparatively  rare 
instances  that  the  subjects  represented  have  any  reference 
to  death.  Another  large  class  have  been  found  in  the  vicinity 
of  temples,  and  are  probably  votive  offerings,  such  as  the 
small  statuettes  of  horses  from  the  acropolis  of  Athens,  now 
in  the  Louvre.  In  other  cases,  as  at  Halicarnassus,  great 
quantities  of  small  figures  were  buried  under  a  temple, 
probably  to  purify  the  site,  as  was  done  in  Egypt  under 
the  later  dynasties,  when  many  hundred  figures  of  bronze 
were  sometimes  buried  under  one  building.  Owing  to 
the  fact  that  the  statuettes  found  scattered  in  and  round 
tombs  have  frequently  their  heads  broken  off,  Pettier  and 
Reinach  have  suggested  that  they  were  brought  as  offer 
ings  to  the  dead  and  their  heads  were  broken  off  by  the 
mourners  at  the  side  of  the  tomb.  Rayet  believes  that 
this  practice  was  a  sort  of  survival  of  the  custom  of 
sacrificing  female  and  boy  slaves  at  the  tombs  of  the 
dead.  In  many  cases,  however,  the  figures  are  intact, 
and  it  is  probable  that  many  of  the  tombs  were  broken 
open  and  rifled  long  ago,  which  would  explain  the  muti 
lated  and  scattered  condition  of  the  figures.  The  tombs 
Tanagra  of  Tanagra  have  yielded  by  far  the  richest  finds  of  these 
statu-  figures,  the  specimens  being  very  remarkable  for  their 
es>  beauty.  These  exquisite  statuettes  do  not  (in  most  cases) 
represent  deities  or  heroic  personages,  but  the  homely 
every-day  life  of  the  Greeks,  treated  with  great  simplicity 
and  evident  realism  :  they  are  in  plastic  art  what  in 
painting  would  be  called  ffenre,3  and  in  their  strong  human 

1  A  good  example  of  a  terra-cotta  relief  of  the  first  part  of  the  5th 
century  B.C.  is  figured  in  vol.  ii.  p.  352. 

2  Some  very  beautiful  fragments  of  reliefs  in  terra-cotta  are  pre 
served  in  the  museums  of  the  Louvre,  of  Copenhagen,  and  the  Kir- 
cheriano  in  Rome.     These  represent  on  a  small  scale  parts  of  Phidias's 
Panathenaic  frieze,  which  have  all  the  appearance  of  being  works  of 
the  5th  century  B.C.,  but  may  possibly  be  forgeries  or  Roman  copies  ; 
see  Waldstein,  Art  of  Pheidias,  Cambridge,  1885. 

3  In  some  the  most  homely  sort  of  genre  is  represented, — a  girl 
milking  a  cow,  a  cook  or  a  barber  at  his  work,  &c.     Even  portrait 
figures  occur,  as,  for  example,  a  wonderfully  lifelike  group  of  a  man 
and  his  wife  in  the  collection  of  Mr  lonides,  recently  lent  to  the 
Soiith  Kensington  Museum. 


TERR  A-C  O  T  T  A 


191 


interest  and  naturalistic  pathos  bring  us  in  closer  contact 
with  the  life  and  personalities  of  the  past  than  any  more 
ambitious  style  of  art  could  possibly  do.  Moreover,  they 
prove  more  clearly  even  than  the  great  plastic  works  in 
bronze  and  marble  how  deeply  a  feeling  for  beauty  and 
a  knowledge  of  art  must  have  penetrated  the  whole  mass 
of  the  people.  Their  immense  number  shows  that  they 
must  have  been  far  from  costly,  within  the  reach  of  every 
one,  and  certainly  not  the  production  of  any  famous 
sculptors.  Nevertheless,  sketchy  as  they  are  in  treatment 
and  often  faulty  in  detail,  they  are  in  pose,  in  motive,  and 
in  general  effect  works  of  the  highest  beauty,  full  of  the 
most  inimitable  grace,  and  evidently  the  production  of 
men  in  whom  the  best  qualities  of  the  sculptor  were  innate 
by  a  sort  of  natural 
birthright.  Several 
small  figures  from 
Myrina  (Mysia)  have 
the  artist's  name  in 
scribed  on  them ;  but 
signatures  of  this  sort 
are  rare.4 

It  is  impossible  to 
describe  the  many 
subjects  treated.  Only 
a  few  examples  can 
be  mentioned.  Among 
single  figures  the 
most  frequent  are 
those  of  girls  stand 
ing  or  seated  in  an 
immense  variety  of 
pose,  and  with  plenti 
ful  drapery  arranged 
in  countless  methods, 
showing  the  great 
taste  with  which  a 
Greek  lady  could Fia  1-. 
dispose  the  folds  of 


Subjects 
and  de 
signs. 


Statuette  of  a  girl  and  infant  Eros 
from  Tanagra.     (St  Petersburg.) 


her  ample  pallium,  whether  it  hung  in  graceful  loops  or 
was  wound  closely  round  the  figure  or  formed  a  hood-like 
veil  over  the  head.  In  some  the  lady  holds  a  leaf-shaped 


FIG.  2. — Aphrodite  and  cupids.     The  pendant  hung  round  the  neck 
of  Aphrodite  is  gilt.     (South  Kensington  Museum. ) 

fan,  or  is  looking  in  a  circular  mirror,  or  holds  a  ball  ready 
for  the  game.  Many  have  a  strange  broad  hat,  probably 
of  straw,  which  does  not  fit  on  the  head,  but  must  have 

4  See  Gaz.  des  B.-Arts,  xxxiii.,  1886,  p.  278. 
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been  fastened  by  a  pin  to  the  hair  or  veil.  One  very 
beautiful  motive  is  that  of  a  girl  playing  with  an  infant 
Eros,  who  flies  to  her  for  shelter,  and  is  received  with 
welcome  half  tinged  with  dread.  Fig.  1  shows  a  very 
lovely  statuette  of  this  kind,  now  in  the  Hermitage  Palace. 
A  favourite  subject  is  taken  from  a  game  in  which  one 
girl  carries  her  playmate  on  her  back, — a  motive  which, 
though  difficult  to  treat  in  sculpture,  is  managed  very 
gracefully  in  terra -cotta.  Other  very  lovely  groups  are 
Aphrodite  suckling  the  baby  Eros,  or  with  more  than  one 
cupid  hovering  round  her.  A  very  beautiful  example  (see 
fig.  2)  occurs  in  the  South  Kensington  Museum  (from  the 
Castellani  sale).  It  represents  a  half-nude  figure  of  Aph 
rodite  reclining  on  a  couch,  with  two  cupids  behind  holding 
up  a  veil,  which  was  coloured  blue  to  form  a  background 
to  the  creamy  white  of  Aphrodite's  body. 

The  Tanagra  and  other  figures  are  all  formed  of  thin 
pieces  of  soft  clay  pressed  into  a  mould,  usually  formed 
methods.  -n  two  jjaives  an(j  then  stuck  together ;  and  they  are 
made  hollow  so  as  not  to  warp  and  crack  in  the  firing, 
and  have  a  hole  at  the  back  for  the  escape  of  moisture 
during  that  process.  The  head  is  solid  and  was  formed 
in  a  separate  mould,  as  were  also  any  accessories,  such  as 
fans  or  mirrors,  and  arms  if  they  extend  away  from  the 
body.  Replicas  of  the  same  figure  are  often  varied  by 
having  different  heads  or  accessories;'  three  or  four  ex 
amples  have  been  found  from  the  same  mould.  After 
the  whole  was  put  together  it  was  usually  touched  up  and 
finished  with  modelling  tools.  The  colour  was  applied 
after  baking  :  a  coating  of  creamy  white  lime  or  chalk  all 
over  served  as  the  flesh  tint  and  also  as  a  good  ground 
for  the  other  colours.  The  hair  of  the  females  is  always 
of  a  rich  auburn  red,  such  as  the  Venetians  were  so  fond 
of  painting  in  the  16th  century;  blue  was  touched  on 
the  eyes  and  crimson  on  the  lips.  Drapery,  if  not  white, 
was  usually  rose-colour  or  blue,  often  with  a  fringe  or 
bands  of  gold  on  the  border.  Necklaces,  earrings,  and 
other  ornaments  were  generally  gilt,  the  gold  leaf  being 
applied  over  a  slightly  raised  surface  of  slip,  as  on  the 
Greek  vases.  Similar  examples  have  been  found  in  tombs 
at  Thebes,  at  Thespise,  and  round  Athens.  Some  of  the 
Attica  figures  are  covered,  not  with  the  usual  non-ceramic 
colours,  but  with  a  real  white  ena 
mel,  the  vitrified  surface  of  which 
is  very  often  slightly  decomposed ; 
further  coloured  decoration  was  in 
some  cases  added  over  this  enamel. 

A  number  of  places  in  the  west 
of  Asia  Minor  have  yielded  large 
quantities  of  terra -cotta  figures, 
very  similar  in  size  and  technique 
to  those  of  Tanagra,  but  belong 
ing  for  the  most  part  to  quite  a 
different  school  of  sculpture.  Un 
like  the  Tanagra  figures,  which  are 
rather  pictorial  in  style  and  deal 
with  genre  subjects,  those  from 
Smyrna,  Cyme,  Myrina,  and  other 
places  in  Asia  Minor  are  thoroughly 
sculpturesque  in  design,  and  are  fre 
quently  miniature  reproductions  of 
large  statues  or  groups  (see  fig.  3). 
Many  of  them  stand  on  moulded 
pedestals,  while  the  Tanagra  figures 

have  only  a  thin  slab  of  clay  as  a  Fia  3-— C°P7  of  a  statue  of 
base.  The  average  size  of  both  JfiffiJS.,11^ 
classes  is  from  6  to  10  inches 

high.  Very  elaborate  groups  with  three  or  four  figures 
often  occur.  Dionysiac  and  Bacchanal  subjects  are  fre 
quently  chosen,  or  scenes  from  sacred  mythology,  such  as 


Asia 
Minor 
statu 
ettes. 


the  labours  of  Heracles.1  These  also  mostly  date  from 
the  4th  century  B.C.,  and  the  statuettes  often  appear 
to  be  copies  from  sculpture  of  the  school  of  Praxiteles  or 
Scopas.  One  instance  is  the  fine  nude  figure  of  Eros  as 
a  youth  leaning  against  a  cippus,  holding  a  bronze  arrow 
in  his  hand,  in  the  collection  of  M.  de  Branteghem,  now 
in  Rome.2  The  whole  of  it  was  gilt,  which  was  frequently 
the  case  with  the  Asia  Minor  statuettes,  but  rarely  so  in 
those  of  Tanagra.3  A  very  beautiful  figure  of  a  winged 
Victory  in  the  same  collection  (from  the  Castellani  sale) 
presents  the  same  motive  as  the  colossal  Victory  of 
Samothrace  (in  the  Louvre)  ;  it  supplies  the  missing  right 
hand,  which  in  the  terra-cotta  contains  a  bunch  of  roses. 
The  drapery  of  this  figure  is  blue,  mottled,  or  shot  with 
gold.  Other  figures,  from  their  heights  being  arranged  in 
even  gradations,  seem  to  be  copies  from  some  large  pedi- 
mental  sculpture.  Unfortunately  little  is  yet  known  of 
the  various  fabriques  of  these  Asia  Minor  figures,  as  in 
most  cases  their  provenance  is  very  doubtful.4  The 
Lecuyer  collection  possessed  some  groups  with  several 
figures  forming  important  compositions.  One  of  these 
shows  two  female  mourners  at  a  tomb,  and  a  warrior  clad 
in  full  armour  with  his  horse.  The  most  remarkable 
group  (see  fig.  4)  is  that  of  a  soul  led  by  Hermes  Psycho- 


FIG.  4. — A  soul  about  to  enter  Charon's  bark.    (Prince  Liechtenstein's 
collection,  Vienna  ;  formerly  in  the  Lecuyer  collection. ) 

pompus  to  the  bark  of  Charon,  who  is  represented  as  a 
bent  aged  man.  Hermes,  a  graceful  nude  figure,  gently 
urges  the  shrinking  soul — a  draped  female  figure — to  the 
boat,  at  the  brink  of  the  rush-grown  Styx.  The  whole 
scene  is  imagined  with  much  tender  grace  and  real 
pathos,  though  not  highly  finished  in  its  details.  One  of 
the  most  important  terra-cotta  figures  yet  discovered  has 
recently  been  brought  to  England  from  Smyrna.  It  is  a 
very  beautiful  copy  of  the  Diadumenos  of  Polycletus, 
which  in  the  details  of  its  modelling  reproduces  some 
characteristics  of  the  later  school  of  Praxiteles.  The  fore 
arms  and  the  legs  below  the  knee  are  lost ;  but  in  breadth 


1  Fine  examples  of  all  these  existed  in  the  collection  of  M.  Lecuyer, 
which  is  now  dispersed  (see  Lenormant,  Coll.  Lecuyer  de  terre-cuites, 
Paris,  1884,  which  is  well  illustrated  with  photographs). 

2  In  a  few  other  examples  objects  of  bronze  are  placed  in  the  hands 
of  the  figures. 

3  The  lovely  series  of  little  figures  of  dancing  cupids  from  Tanagra, 
some  of  which  are  in  the  Louvre  and  others  in  the  South  Kensington 
Museum,  were  wholly  gilt,  but  the  larger  statuettes  of  Tanagra  appear 
to  have  had  gold  applied  only  for  special  ornaments. 

*  For  many  reasons  both  finders  and  dealers  usually  wish  to  keep 
secret  where  valuable  finds  are  made.  In  most  museums  the  labels 
simply  repeat  the  dealer's  account  (for  want  of  better  information), 
so  that  the  statement  of  the  provenance  must  usually  be  accepted  with 
caution. 
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of  modelling  and  grandeur  of  style  this  little  figure, 
which  was  only  about  14  inches  high  when  perfect,  has 
the  effect  of  a  much  larger  statue,  and  it  is  a  real  master 
piece  of  Greek  plastic  art.1  In  the  neighbourhood  of 
Smyrna  and  Ephesus  a  large  number  of  caricature  figures 
have  been  exhumed,  some  of  which  are  modelled  with  a 
wonderful  feeling  for  humour.2  These  strange  figures 
have  attenuated  limbs,  large  heads,  flapping  ears,  and 
goggle  eyes.  Some  play  on  musical  instruments ;  others 
represent  actors ;  and  one  in  the  De  Branteghem  collec 
tion  is  a  caricature  of  a  discobolus  in  almost  the  attitude 
of  Myron's  celebrated  statue. 

A  very  different  class  of  statuettes  has  recently  come 
to  light  in  the  Cyrenaica,  on  the  northern  coast  of  Africa. 
Many  of  these  are  nude  female  dancers  wearing  an 
elaborate  stephanos-like  head-dress.  They  are  realistic  in 
modelling  and  very  ungraceful  in  pose, — a  striking  con 
trast  to  the  exquisite  taste  of  the  Tanagra  and  most  of 
the  Asia  Minor  figures.  Recent  excavations  in  the  tombs 
of  Corinth  have  produced  a  large  number  of  fine  terra 
cottas,  ranging  in  date  over  a  very  long  period.  Another 
and  artistically  very  perfect  class  of  figures  is  being 
dug  up  from  among  the  tombs  of  Tarentum.  Some  of 
these  belong  to  the  finest  period  of  Greek  art,  probably 
about  400  B.C.,  and  others  are  even  earlier.  Many 
are  not  statuettes,  but  merely  small  busts  of  heroic 
style,  and  of  the  highest  sculpturesque  beauty.  They 
are  certainly  not  portraits,  and  do  not  appear  to  repre 
sent  deities.  It  has  been  suggested  that  they  are  ideal 
ized  representations  of  ancestors,  whose  commemoration, 
in  some  places,  formed  an  important  cult ;  but  their  real 
meaning  must  for  the  present  remain  uncertain.  Many 
thousand  votive  figures  and  reliefs  in  clay  have  been 
found  within  the  temeni  of  the  temples  of  the  Chthonian 
deities  at  Tarentum  and  elsewhere.  It  seems  to  have 
been  customary  for  the  priests  periodically  to  clear  out 
of  the  temples  the  broken  or  too  numerous  offerings 
which  were  then  buried  within  the  enclosure ;  whole  series 
arranged  chronologically  in  groups  have  been  discovered 
buried  in  separate  holes. 

In  addition  to  statuettes  and  reliefs,  terra-cotta  was 
used  by  the  Greeks  for  various  minor  ornamental  pur 
poses.  Delicately  moulded  necklaces  and  pendants  for 
ears  were  stamped  out  in  clay  and  then  thickly  covered 
with  gold  leaf ;  this  produced  a  very  rich  effect  at  a  small 
cost ;  many  fine  examples  are  preserved  in  the  Louvre. 
Children's  toys,  such  as  miniature  horses  and  chariots,  and 
dolls  with  movable  limbs  of  terra-cotta  fastened  with 
wooden  pegs,  occur  in  many  tombs. 

On  a  larger  scale  terra-cotta  was  adapted  by  the  Greeks 
to  important  architectural  ornamentation.  Many  fine 
examples  have  been  found  at  Olympia  and  among  the 
ruined  temples  of  Selinus.  In  some  cases  the  main 
cornices  of  the  building  were  simply  blocked  out  square 
in  stone,  and  then  covered  with  moulded  plaques  of  terra 
cotta,  carefully  formed  to  fit  on  and  round  the  angles  of 
the  block.  The  large  cymatium  which  forms  the  upper 
member  of  the  cornice  is  curved  upwards,  so  as  to  prevent 
the  rain  water  from  dripping  all  along  the  edge ;  and  at 
intervals  it  is  pierced  by  ornamental  clay  pipes,  which 
project  like  a  mediaeval  gargoyle.  In  some  examples 
from  Selinus  the  cymatium  is  pierced  with  a  beautiful 
open  pattern  of  lotus  leaf  (see  fig.  5).  The  greatest 
care  was  taken  in  fitting  these  applied  mouldings  where 
each  plaque  joined  the  next,  and  especially  in  making 
them  fit  closely  on  to  the  stone  blocks,  in  which  rebates 
were  cut  to  receive  each  plaque.  The  whole  surface  of 

1  See  Journ.  of  Hellenic  Studies,  vol.  vi.,  1886,  p.  243. 

2  The   British    Museum  possesses  some   fine  caricatures   of  actors 
from  Canhio,  very  skilfully  modelled  and  of  a  pecxiliar  fabrique. 


the  terra-cotta  is  covered  with  elaborate  painted  orna 
ments  of  great  beauty,  in  ochre  colours  applied  on  a  white 
ground,  as  in  the  case  of  the  statuettes.  These  beautiful 
temple  decorations  are  well  illustrated  by  Dcirpfeld  and 


FIG.  5. — Cornice  enrichments  of  painted  terra-cotta  from  Selinus.  This 
section  shows  the  careful  way  in  which  the  terra-cotta  is  fitted  on  to 
the  stone ;  the  colours  are  red  and  brown  ochre  and  cream-white. 

others  in  Die  Verwendung  von  Terra-cotten,  Berlin,  1881. 
Though  no  complete  examples  of  terra-cotta  statuary  now 
exist,  it  is  certain  that  the  Greeks  produced  it  on  a  large 
scale  and  of  the  highest  class  of  workmanship.  Pliny 
(H.N.,  xxxv.  36)  mentions  that  certain  statues  of  Hercules 
Musagetes  and  the  Nine  Muses  were  "opera  figlina," 
executed  by  the  painter  Zeuxis.  These  were  brought 
from  Athens  by  M.  Fulvius  Nobilior,  and  placed  in  the 
temple  of  Hercules  Musagetes,  which  adjoined  the  Porti- 
cus  Octaviae  in  the  Campus  Martius  of  Rome.  Other 
and  earlier  examples  of  clay  statues  are  mentioned  by 
Pausanias. 

Among  the  Etruscans  the  use  of  clay  for  important  sculp-  Etruscan, 
ture  was  very  frequent, — painted  terra-cotta  or  bronze 
almost  excluding  marble  and  stone.  An  important  ex 
ample  was  the  clay  quadriga  on  the  pediment  of  the  temple 
of  Capitoline  Jupiter,  which,  according  to  one  legend,  was 
brought  from  Veii  by  Tarquinius  Superbus.  This  existed 
till  the  destruction  of  the  temple  by  fire  in  83  B.C.,  and 
was  considered  one  of  the  seven  precious  relics  on  which 
the  safety  of  the  Roman  state  depended.  The  great 
statue  of  Jupiter  in  the  central  cella  of  this  triple  temple 
was  also  of  terra-cotta,  and  was  said  to  be  the  work  of  an 
Etruscan  sculptor  from  Fregenae.  Vitruvius  mentions 
"  signa  fictilia  "  as  being  specially  Etruscan.  Many  other 
statues  in  the  early  temples  of  Rome  were  made  of  the 
same  material.  Among  the  existing  specimens  of  Etruscan 
terra-cotta  the  chief  are  large  sarcophagi,  with  recumbent 
portrait  effigies  of  the  deceased  on  the  top,  the  whole  being 
of  clay,  decorated  with  painting.  Fine  examples  exist  in 
the  Louvre  and  the  British  Museum;  a  good  specimen 
from  the  latter  collection  is  figured  in  vol.  viii.,  plate  VIII. 
The  Museo  Gregoriano  in  the  Vatican  possesses  some  very 
beautiful  friezes  of  a  later  date — about  the  4th  century 
B.C. — when  native  Etruscan  art  had  been  replaced  by  that 
of  Greece.  These  friezes  are  very  rich  and  elaborate,  with 
heads  and  scroll  foliage  in  very  salient  relief.  Some  of 
them  have  at  intervals  cleverly  moulded  heads  of  satyrs, 
painted  a  brilliant  crimson.3 

Another  very  elaborate  application  of  terra-cotta  is  shown  Magna- 
in  the  numerous  large  asci,  covered  with  statuettes,  which  Grecian, 
are  found  in  the  tombs  of  Canosa  (Canusium),  Gales,  and 


3  The  use  of  this  strongly  glowing  red  is  almost  peculiar  to  Hellenic 
Italy ;  the  other  colours  used  there  were  much  the  same  as  those  of 
Greece  itself.  The  same  magnificent  crimson  often  occurs  on  osnochoae, 
moulded  into  the  form  of  satyrs'  heads,  which  are  found  in  the  tombs 
of  Magna  Graecia. 
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many  parts  of  Magna  Grsecia.  The  statuettes  are  some 
what  similar  in  style  and  colouring  to  the  Tanagra  figures, 
and  date  from  about  the  same  period  (4th  century  B.C.), 
but  are  not  equal  to  them  as  works  of  art ;  they  are  also 
usually  crowded  together  in  a  somewhat  awkward  manner.1 
The  British  Museum  is  specially  rich  in  these  elaborate 
terra-cottas ;  few  of  the  colours  used  appear  to  be  true 
ceramic  pigments. 

Roman.  As  in  other  branches  of  art,  the  Romans  closely  copied 
the  Greeks  in  their  wide  application  of  terra -cotta  for 
statues,  reliefs,  and  architectural  ornaments.  A  large  num 
ber  of  beautiful  Greece-Roman  reliefs  exist,  many  having 
designs  evidently  copied  from  earlier  Greek  sculpture. 
Berlin,  the  Louvre,  the  British  Museum,  and  many  places 
in  Italy  possess  fine  collections.  Friezes  with  beautiful 
reliefs  12  to  18  inches  deep  often  occur,  little  inferior  in 
execution  to  the  earlier  Greek  work.  Many  subjects  of 
great  interest  are  represented :  a  very  fine  plaque  in  the 
Louvre  has  the  scene  of  Orestes  taking  refuge  at  the  sacred 
omphalos  at  Delphi,  which  is  represented  as  a  conical  stone 
about  3  feet  high,  hung  round  with  ornamental  festoons 
made  of  gold.2  These  terra-cottas  belong  to  the  early 
period  of  the  empire ;  in  the  2d  century  A.D.  they  became 
much  coarser  and  less  Greek  in  style,  like  all  the  sculpture 
of  that  time.  A  plaque  in  the  Louvre,  which  represents  a 
chariot-race  in  the  circus,  bears  its  maker's  stamp,  L.S.ER. 
At  the  end  of  the  first  and  in  the  early  part  of  the  2d  cen 
tury  A.D.  the  use  of  terra-cotta  for  architectural  adornment 
was  carried  to  a  high  point  of  perfection  in  Rome.  Many 
buildings  of  this  period  have 
the  most  elaborate  decora 
tion  moulded  in  clay  and 
fitted  together  with  wonder 
ful  neatness.  Not  only  en 
riched  cornices  and  friezes 
were  made  of  terra-cotta,  but 
even  Corinthian  columns  with 
their  elaborate  acanthus  capi 
tals.  In  all  cases  the  whole 
surface  appears  to  have  been 
covered  with  a  thin  coating 
of  "  opus  albarium  "  and  then 
decorated  with  colours  and 
even  gold.  The  best  existing  og 
examples  in  Rome  are  the  (o  ^ 
Amphitheatrum  Castrense, 
many  tombs  on  the  Via  La- 
tina,  and  the  barracks  of  the 
Vllth  cohort  of  the  guards 
(vigiles)  in  the  Trastevere. 
But  few  examples  exist  of 
the  large  Roman  terra-cotta 
sculpture ;  the  best  are  some 
seated  female  figures  from 
tombs,  small  life-size,  in  the 
Capitoline  museum, — works 
of  great  beauty  and  very  skil 
fully  fired  without  cracks  or 
warping.  The  British  Mu- 

seum  also  contains  fine  speci-  FIG.  6. — Terra-cotta  statue  of  the 
mens  of  terra-cotta  sculpture  Muse  Urania»  lst  century  A.D. 
on  a  large  scale,  especially 

the  torso  of  a  nude  male  figure  (Hercules),  some  ter 
minal  figures  of  Bacchus,  and  a  beautiful  statue  of  Urania 
(see  fig.  6). 


1  A  very  large  ascus  from  Canosa  in  the  British  Museum  is  deco 
rated  with  no  less  than  five  statuettes  of  women  and  Victories,  two 
large  masks  of  Medusa,  and  six  projecting  figures  of  horses. 

a  Compare  a  similar  representation  of  the  omphalos  on  a  Greek  vase 
illustrated  by  Jahn,  Vaseiibilder,  Hamburg,  1839. 


In  the  14th  and  more  especially  in  the  15th  century  Medi- 
terra-cotta  was  adapted  in  various  parts  of  Europe  to  the  ffival- 
most  magnificent  and  elaborate  architectural  purposes.  In 
Germany  the  mark  of  Brandenburg  is  specially  rich  in 
terra-cotta  work.3  The  church  of  St  Catherine  in  the  town 
of  Brandenburg  is  decorated  in  the  most  lavish  way  with 
delicate  tracery  and  elaborate  string-courses  and  cornices, 
enriched  with  foliage,  all  modelled  in  clay ;  the  town-hall 
is  another  instance  of  the  same  use  of  terra-cotta.  At 
Tangermiinde,  the  church  of  St  Stephen  and  other  build 
ings  of  the  beginning  of  the  15th  century  are  wonderful  ex 
amples  of  this  method  of  decoration  ;  the  north  door  of  St 
Stephen's  especially  is  a  masterpiece  of  rich  and  effective 
moulding.  In  northern  Italy  this  use  of  terra-cotta  was 
carried  to  an  equally  high  point  of  perfection.4  The  Italy, 
western  facade  of  the  cathedral  of  Monza  is  a  work  of  the 
most  wonderful  richness  and  minute  elaboration,  wholly 
executed  in  clay,  in  the  latter  part  of  the  14th  century. 
The  cathedral  of  Crema,  the  communal  buildings  of 
Piacenza,  and  S.  Maria  delle  Grazie  in  Milan  are  striking 
examples  of  the  extreme  splendour  of  effect  that  can  be 
obtained  by  terra-cotta  work.  The  Certosa  near  Pavia 
has  a  most  gorgeous  specimen  of  the  early  part  of  the 
16th  century;  the  two  cloisters  are  especially  magnificent. 
Pavia  itself  is  very  rich  in  terra-cotta  decoration,  especially 
the  ducal  palace  and  the  churches  of  S.  Francesco  and  S. 
Maria  del  Carmine.  Some  delicate  work  exists  among  the 
mediaeval  buildings  of  Rome,  dating  from  the  14th  and 
16th  century,  as,  for  example,  the  rich  cornices  on  the 
south  aisle  of  S.  Maria  in  Ara  Coeli,  c.  1 300 ;  the  front  of 
S.  Cosimato  in  Trastevere,  built  c.  1490  ;  and  a  once  very 
magnificent  house,  near  the  Via  di  Tordinone,  which  dates 
from  the  14th  century.  The  most  important  application  of 
terra-cotta  in  mediaeval  Italy  was  to  statuary — reliefs,  busts, 
and  even  groups  of  many  life-sized  figures — during  the 
15th  and  16th 
centuries.  Much 
of  the  Florentine 
terra-cotta  sculp 
ture  of  the  15th 
century  is  among 
the  most  beauti 
ful  plastic  work 
the  world  has 


ever  seen,  espe 
cially  that  by 
Jacopo  della 
Quercia,  Dona- 
tello,  and  the 
sculptors  of  the 
next  generation.5 
For  life,  spirit, 
and  realistic 
truth,  combined 
with  sculptur 

esque      breadth 

' 

these  pieces  are 

masterpieces  of 
invention  and  manipulation.  The  portrait  busts  are 
perfect  models  of  iconic  sculpture  (see  fig.  7).  In  some 
respects  the  use  of  burnt  clay  for  sculpture  has  great 
advantages  over  that  of  marble  :  the  soft  clay  is  easily 
and  rapidly  moulded  into  form  while  the  sculptor's 
thought  is  fresh  in  his  mind,  and  thus  terra-cottas 
often  possess  a  spirit  and  vigour  which  can  hardly  be 
reproduced  in  the  laboriously  finished  marble.  These 

3  See  Adler,  Mittelalterliche  Backstein-Bauwerke,  Berlin,  1862. 

4  See  Gruuer,  Terra-cotta  Architecture  of  N.  Italy,  London,  1867. 

6  The  South  Kensington  Museum  possesses  a  very  fine  collection  of 
Florentine  terra-cottas  of  the  best  period. 


bust  in  terra-cotta  :  Florentine 
work  of  the  middle  of  the  15th  century.  (South 
Kensington  Museum.) 
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qualities  are  specially  remarkable  in  the  best  works  of  the 
Delia  Robbia  family  (see  ROBBIA).    In  the  16th  century  a 
more  realistic  style  was  introduced,  and  this  was  heightenec 
by  the  custom  of  painting  the  figures  in  oil  colours.     Many 
very  clever  groups  of  this  class  were  produced  by  Ambrogio 
Foppa  (Caradosso)  for  S.  Satiro  at  Milan  and  by  Guido 
Mazzoni  and  Begarelli  (1479-1565)  for  churches  in  Modena. 
These  terra-cotta  sculptures  are  unpleasing  in  colour  and 
far  too  pictorial  in  style ;  but  those  of  Begarelli  were 
enthusiastically  admired  by  Michelangelo.1      Much  fine 
France,    terra-cotta  work  was  produced  in  France  during  the  16th 
century,  partly  under  Italian  influence, — many  sculptor; 
from  northern  and  central  Italy  having  settled  in  France, 
especially  under   the   patronage  of  Francis  I.      In  the 
same  century  a  similar  Italian   influence  prevailed  largely 
throughout  Spain,  and  very  clever  works  were  produced 
there,  remarkable  for  their  vivid  realism  and  deceptive 
England,  pictorial  style.    In  England  the  elaborate  use  of  terra-cotta 
did  not  come  into  vogue  till  the  early  part  of  the  16th 
century,  and  then  only  in  certain  counties.     Essex  pos 
sesses  the  finest  examples,  such  as  those  of  the  manor  house 
of  Layer  Marney,  built  in  the  reign  of  Henry  VIII.     The 
richly  moulded  windows  and  battlements  of  this  house 
are  very  un-English  in  style,  and  it  seems  probable  that 
all  the  terra-cotta  decorations  were  made  in  Holland  or 
Flanders.      A  richly  decorated  terra-cotta  tomb  with  re 
cumbent  effigy  exists  in  the  church  of  Layer  Marney ;  and 
in  the  collegiate  church  of  Wymondham  in  Norfolk  there 
are  very  large  and  elaborate  sedilia  with  lofty  canopied 
niches,  all  of  clay,  which  appear  to  be  of  the  same  date 
and  fabrique  as  the  Essex  examples.     Most  of  the  terra 
cotta  sculpture  in  England,  such  as  that  by  Torrigiano,  of 
which  fragments  exist  in  Westminster  Abbey,  the  colossal 
heads  of  the  Caesars  at  Hampton  Court,  and  the  recumbent 
effigy  in  the  Chapel  of  the  Rolls,2  were  the  work  of  Italian 
sculptors,  mostly  from  Florence,  who  were  invited  to  Eng 
land  in  the  reigns  of  Henry  VII.  and  Henry  VIII. 
Modem.       Of  late  years  terra-cotta  for  architectural  purposes  has 
been   employed   for   some    very    important    buildings    in 
London,  such  as  the  natural  history  museum  at  South 
Kensington,  the  Albert  Hall,  and  the  front  of  the  other 
museum  in  the  Exhibition  Road.     The  durability  of  well- 
fired  clay,  its  dense  texture,  pleasant  colour,  and  smooth 
surface  make  it  specially  suitable  to  an  atmosphere  laden 
with  acids  and  soot  as  is  that  of  London.     The  surface 
resists  decomposition,  and  affords  little  hold  to  the  minute 
particles  of  carbon.     The  great  improvements  which  have 
been  made  in  the  manufacture  of  terra-cotta  will  probably 
lead  to  its  more  extensive  use.     The  great  difficulty  is  to 
retain  the  sharpness  of  impression  given  by  the  mould,  and 
above  all  to  avoid  the  uneven  shrinkage  and  warping  which 
is  so  liable  to  take  place  when  it  is  fired  in  large  pieces. 
Any  want  of  truth  in  the  lines  of  a  long  cornice  becomes 
painfully  apparent,  and  each  moulded  block  of  a  door  or 
window-jamb  must  fit  accurately  on  to  the  next  one,  or  else 
the  line  of  moulding  becomes  broken  and  irregular.     Terra 
cotta  is  now  made  of  many  different  colours,  a  rich  red 
and  a  warm  ochre  or  cream  colour  being  the  most  pleasant 
to  the  eye.     In  order  to  avoid  defects  it  is  necessary  that 
the  clay  should  contain  a  large  proportion  of  powdered 
silica,  and  that  the  whole  mass  should  be  thoroughly  homo 
geneous.     The  method  by  which  these  ends  are  secured  is 
much  the  same  as  that  employed  in  the  making  of  pottery 
(see  vol.  xix.  p.  642  sq.). 

Collec-          The  most  important  public  collections  are  in  the  Louvre,  the 

tions.         British  Museum,  the  museums  of  Berlin  and  Athens,  and  a  few  fine 

specimens  exist  in  the  South  Kensington  Museum.     The  splendid 

Sabouroff  collection  is  now  in  the  Hermitage  Palace  at  St  Peters- 

1  See  Vasari,  ed.  Le  Monnier,  xii.  281. 

2  This  interesting  building  is  now  threatened  with  destruction. 


burg.  Many  museums  in  Italy — such  as  those  at  Florence,  Perugia, 
Capua,  Rome,  and  other  places — contain  many  examples  from 
Etruria  and  Magna  Grsecia.  A  large  number  of  the  finest  of  the 
Tanagra  figures  and  the  like  are  in  private  hands ;  some  are  illus 
trated  in  the  works  mentioned  in  the  following  list ;  that  of  Prince- 
Liechtenstein  at  Vienna  is  one  of  the  finest.3 

Literature. — Leon  Heozey, ' 
in  Mon.  assoc.  des  etudes  i 
Praxitele,  ...  en  terre  cu 
sur  les  terres  cuites  grecques,"  in  Mon.  assoc.  des'etud.  grec.,  1876;'  Id.,  Les 
origines  des  terres  cuites,  Paris,  1882;  Id.,  Catalogue  des  figurines  antiques 
du  Louvre,  Paris,  1882-83;  Id.,  "Papposilene  et  le  dieu  Bes,"  in  Bull.  Cor. 
Hell.,  1884,  pp.  ltil-167  ;  Frohner,  Les  terres  cuites  d'Asie-Mineure,  Paris,  1879-81  • 
Id.,  Cat.  de  la  Coll.  Lecuyer,  Paris,  1883,  and  Cat.  de  la  Coll.  Barre,  Paris,  1878  ; 
Kekule,  Griechische  Thonfiguren  aus  Tanagra,  Berlin,  1878;  Id.,  Griechische 
Terracotten  vom  Berliner  Museum,  Berlin,  1878;  Id.,  Die  antiken  Terracotten  von 
Pompeii,  Stuttgart,  1880 ;  Rayet,  Monuments  de  I'art  antique,  Paris,  1884,  vol. 
ii.  pp.  74-90;  Id.,  "Sur  une  plaque  estampee,"  in  Bull.  Cor.  Hell.,  1879,  pp. 


329-333 
(Louvre) 


;  Id.,   Cat.  de  la  Coll.  Hayet,  1880;   Id.,   "Les  figurines  de  Ta.ni 
),"  in  Gaz.  des  B.-Arts,  1875  ;  Id.,  "  L'art  grec  au  Trocadero,"  in  Gaz. 


agra 
des 


Chypriotes,"  ibid.,  1879,  pp.  86-94  ;  Pettier  and  Reinach,  "  Fouilles  de  Myrina  " 
ibid.,  various  articles  in  vols.  for  1882-83 ;  Paul  Girard,  "  Necropoles  de  la  Grece 
du  Nord,"  ibid.,  1879,  pp.  211-221;  Max.  Collignon,  "Plaque  estainpee  de 
Santorin,"  ibid.,  1881,  pp.  436-438;  Cesnola,  Cyprus,  London,  1877;  Schlie- 
mann,  Troy,  Myceme,  and  Tiryns;  E.  Curtius,  Giebelgruppen  aus  Tanagra, 
Berlin,  1S78;  Delauney,  "Terres  cuites  de  Tanagra,"  in  Revue  de  France,  May 
and  June  1878.  An  account  of  the  first  discovery  of  the  Tanagra  figures  is 
given  by  Otto  Ltiders  in  Bull.  Inst.  Cor.  Arch.,  1874,  p.  120;  see  also  various 
articles  in  Gaz.  Archeol.,Archaol.  Zeitung,  and  Mon.  Inst.  Arch.  Rom.  (especially 
vol.  vi.).  For  the  earlier  known  terra-cottas,  see  Panofka,  Terracotten  des  k. 
Museums  zu  Berlin,  1842  ;  Combe,  Terra-cottas  in  the  British  Museum,  London, 
1810  ;  and  Gerhard,  Monumenti  Jlgulini  di  Sicilia,  Berlin,  1835.  Other  works 
have  been  already  referred  to.  Clever  but  not  quite  satisfactory  copies  of 
the  finest  Tanagra  and  other  figures  are  now  made  in  Berlin  and  Vienna  ;  they 
cost  from  twenty  to  thirty  shillings  each.  (J.  H.  M.) 

TERRANOVA,  or  TERRANTJOVA,  a  seaport  town  of 
Sicily,  on  a  hill  at  the  mouth  of  the  Terranova,  in  the  pro 
vince  of  Caltanisetta,  and  41 J  miles  east-south-east  from 
Girgenti.  It  contains  a  castle  and  several  large  churches,, 
but  has  little  to  interest  the  traveller.  Though  the  har 
bour  is  poor,  there  is  a  considerable  trade  in  corn,  wine, 
fruit,  sulphur,  and  soda.  Cloth  is  manufactured  to  a 
small  extent.  The  population  of  the  town  in  1881  wa& 
16,440,  that  of  the  commune  17,173.  In  and  near  Ter 
ranova  are  the  remains  of  the  ancient  GELA  (q.v.).  The 
modern  town  owes  its  origin  to  the  emperor  Frederick  II. 

TERRAPIN.     See  TORTOISE. 

TERRE  HAUTE,  a  city  of  the  United  States,  in  Harri 
son  township,  Vigo  county  (of  which  it  is  the  county  seat), 
in  the  western  part  of  Indiana.  It  is  situated  in  39°  27^ 
N.  lat.  and  87°  54'  W.  long.,  at  a  height  of  492  feet  above 
the  sea,  upon  the  east  bank  of  the  Wabash  river,  186  miles 
nearly  south  of  Chicago  and  73  miles  west-south-west  of 
Indianapolis.  The  city  stands  upon  level  ground,  about 
60  feet  above  the  ordinary  surface  of  the  river.  It  is 
regularly  laid  out,  with  wide  streets,  lined  with  shade 
trees ;  its  principal  buildings  are  the  State  normal  school 
and  the  Polytechnic  Institute.  Six  great  railroad  lines 
pass  through  Terre  Haute,  connecting  it  directly  with  the. 
cities  of  the  Mississippi  valley.  This  fact,  together  with 
its  proximity  to  the  coal-mines  of  Clay  county,  has  greatly 
promoted  its  growth  as  a  manufacturing  centre.  It  had 
in  1880  a  population  of  26,042,  as  against  16,103  in  1870. 

TERSTEEGEN,  GERHARD  (1697-1769),  German  reli 
gious  writer,  was  born  at  Mors  in  Rhenish  Prussia  oa 
25th  November  1697.  After  being  educated  at  the- 
gymnasium  of  his  native  town,  he  pursued  for  some  years 
the  calling  of  a  ribbon -maker.  In  1728  he  withdrew 
from  all  secular  pursuits  and  gave  himself  entirely  to 
religious  work.  His  writings  include  a  collection  of  hymns 
(Blumengartlein,  1729;  last  edition,  Stuttgart,  1868),  a 
volume  of  Gebete,  and  another  of  Briefe.  He  died  at 
Muhlheim  in  Rhenish  Prussia  on  3d  April  1769.  See 
HYMNS,  vol.  xii.  p.  588. 

TERTIARIES.     See  FRANCISCANS,  vol.  ix.  p.  700. 


3  Very  clever  forgeries  of  terra-cotta  are  being  manufactured,  and 
n  many  cases  real  specimens  have  genuine  heads  which  do  not  belong- 
;o  them.  The  colouring  has  frequently  been  touched  up  and  falsified 
while  in  the  dealers'  hands.  Even  the  celebrated  Campana  collection 
contained  many  clever  forgeries  of  terra-cotta  reliefs. 
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TERTULLIAN,  whose  full  name  was  QUINTUS  SEPTIM- 
lus  FLORENS  TERTULLIANTTS,  is  the  earliest  and  after 
Augustine  the  greatest  of  the  ancient  church  writers  of 
the  West.  Before  him  the  whole  Christian  literature  in 
the  Latin  language  consisted  of  a  translation  of  the  Bible, 
the  Octavius  of  Minucius  Felix — an  apologetic  treatise 
written  in  the  Ciceronian  style  for  the  higher  circles  of 
society,  and  with  no  evident  effect  for  the  church  as  a 
whole — and  a  list  of  the  books  recognized  as  canonical 
(the  so-called  Muratorian  fragment).  Whether  Victor  the 
Roman  bishop  and  Apollonius  the  Roman  senator  ever 
really  made  an  appearance  as  Latin  authors  is  quite  un 
certain.  Tertullian  in  fact  created  Christian  Latin  litera 
ture  ;  one  might  almost  say  that  that  literature  sprang 
from  him  full-grown,  alike  in  form  and  substance,  as 
Athene  from  the  head  of  Zeus.  Cyprian  polished  the 
language  that  Tertullian  had  made,  sifted  the  thoughts 
he  had  given  out,  rounded  them  off,  and  turned  them  into 
current  coin,  but  he  never  ceased  to  be  aware  of  his  depend 
ence  on  Tertullian,  whom  he  designated  as  KO.T  ^o\rjv  his 
master  (Jer.,  De  Vir.  III.,  53).  Augustine,  again,  stood  on 
the  shoulders  of  Tertullian  and  Cyprian  ;  and  these  three 
North  Africans  are  the  fathers  of  the  Western  churches. 

Tertullian's  place  in  universal  history  is  determined  by 
(1)  his  intellectual  and  spiritual  endowments,  (2)  his  moral 
force  and  evangelical  fervour,  (3)  the  course  of  his  personal 
development,  (4)  the  circumstances  of  the  time  in  the  midst 
of  which  he  worked. 

(1)  Tertullian  was  a  man  of  great  originality  and  genius, 
characterized  by  the  deepest  pathos,  the  liveliest  fancy, 
and  the  most  penetrating  keenness,  and  was  endowed  with 
ability  to  appropriate  and  make  use  of  all  the  methods  of 
observation  and  speculation,  and  with  the  readiest  wit. 
His  writings  in  tone  and  character  are  always  alike  "  rich 
in  thought  and  destitute  of  form,  passionate  and  hair 
splitting,  eloquent  and  pithy  in  expression,  energetic  and 
condensed  to  the  point  of  obscurity."     His  style  has  been 
characterized  with  justice  as  dark  and  resplendent  like 
ebony.     His  eloquence  was  of  the  vehement  order ;  but  it 
wins  hearers  and  readers  by  the  strength  of  its  passion, 
the  energy  of  its  truth,  the  pregnancy  and  elegance  of  its 
expression,  just  as  much  as  it  repels  them  by  its  heat  with 
out  light,  its  sophistical  argumentations,  and  its  elaborate 
hair-splittings.     Though  he  is  wanting  in  moderation  and 
in  luminous  warmth,  his  tones  are  by  no  means  always 
harsh  ;  and  as  an  author  he  ever  aspired  with  longing  after 
humility  and  love  and  patience,  though  his  whole  life  was 
lived  in  the  atmosphere  of  conflict.     Tertullian  both  as  a 
man  and  as  a  writer  had  much  in  common  with  the  apostle 
Paul. 

(2)  In  spite  of  all  the  contradictions  in  which  he  in 
volved  himself  as  a  thinker  and  as  a  teacher,  Tertullian 
was  a  compact  ethical  personality.     What  he  was  he  was 
with  his  whole  being.     Once  a  Christian,  he  was  deter 
mined  to  be  so  with  all  his  soul,  and  to  shake  himself 
free  of  all  half  measures  and  compromises  with  the  world. 
It  is  not  difficult  to  lay  one's  finger  upon  very  many 
obliquities,  self-deceptions,  and  sophisms  in  Tertullian  in 
matters  of  detail,  for  he  struggled  for  years  to  reconcile 
things  that  were  in  themselves  irreconcilable ;  yet  in  each 
case  the  perversities  and  sophisms  were  rather  the  outcome 
of  peculiarly  difficult  circumstances  in  which  he  stood.     It 
is  easy  to  convict  him  of  having  failed  to  control  the 
glowing  passion  that  was  in  him.     He  is  often  outrageously 
unjust  in  the  substance  of  what  he  says,  and  in  manner 
harsh  to  cynicism,  scornful  to  gruesomeness ;  but  in  no 
battle  that  he  fought  was  he  ever  actuated  by  selfish 
interests.     What  he  did  was  really  done  for  the  Gospel, 
as  he  understood  it,  with  all  the  faculties  of  his  soul.     But 
he  understood  the  Gospel  as  being  primarily  an  assured 


hope  and  a  holy  law,  as  fear  of  the  Judge  who  can  cast 
into  hell  and  as  an  inflexible  rule  of  faith  and  of  discipline. 
Of  the  glorious  liberty  of  the  children  of  God  he  had 
nothing  but  a  mere  presentiment ;  he  looked  for  it  only  in 
the  world  beyond  the  grave,  and  under  the  power  of  the 
Gospel  he  counted  as  loss  all  the  world  could  give.  He 
well  understood  the  meaning  of  Christ's  saying  that  He 
came  not  into  the  world  to  bring  peace,  but  a  sword :  in 
a  period  when  a  lax  spirit  of  conformity  to  the  world  had 
seized  the  churches  he  maintained  the  "  vigor  evangelicus  " 
not  merely  against  the  Gnostics  but  against  opportunists 
and  a  worldly-wise  clergy.  Among  all  the  fathers  of  the 
first  three  centuries  Tertullian  has  given  the  most  powerful 
expression  to  the  terrible  earnestness  of  the  Gospel. 

(3)  The  course  of  Tertullian's  personal  development 
fitted  him  in  an  altogether  remarkable  degree  to  be  a 
teacher  of  the  church.  Born  at  Carthage  of  good  family 
— his  father  was  a  "centurio  consularis" — he  received  a 
first-rate  education  both  in  Latin  and  in  Greek.  He  was 
able  to  speak  and  write  Greek,  and  gives  evidence  of 
familiarity  alike  with  its  prose  and  with  its  poetry  ;  and 
his  excellent  memory — though  he  himself  complains  about 
it — enabled  him  always  to  bring  in  at  the  right  place  an 
appropriate,  often  brilliant,  quotation  or  some  historical 
allusion.  The  old  historians,  from  Herodotus  to  Tacitus, 
were  familiar  to  him,  and  the  accuracy  of  his  historical 
knowledge  is  astonishing.  He  studied  with  earnest  zeal 
the  Greek  philosophers ;  Plato  in  particular,  and  the 
writings  of  the  Stoics,  he  had  fully  at  command,  and  his 
treatise  De  Anima  shows  that  he  himself  was  able  to  in 
vestigate  and  discuss  philosophical  problems.  From  the 
philosophers  he  had  been  led  to  the  medical  writers,  whose 
treatises  plainly  had  a  place  in  his  working  library.  But 
no  portion  of  this  rich  store  of  miscellaneous  knowledge 
has  left  its  characteristic  impress  on  his  writings ;  this 
influence  was  reserved  for  his  legal  training.  His  father, 
whose  military  spirit  reveals  itself  in  the  whole  bearing 
of  Tertullian,  to  whom  Christianity  was  above  everything 
a  "militia,"  had  intended  him  for  the  law.  He  studied 
in  Carthage,  probably  also  in  Rome,  where,  according  to 
Eusebius,  he  enjoyed  the  reputation  of  being  one  of  the 
most  eminent  jurists.  This  statement  derives  confirmation 
from  the  Digest,  where  references  are  made  to  two  works, 
De  Castrensi  Peculio  and  Qimstionum  Libri  VIII.,  of  a 
Roman  jurist  named  Tertullian,  who  must  have  flourished 
about  180  A.D.  In  point  of  fact  the  quondam  advocate 
never  disappeared  in  the  Christian  presbyter.  This  was  at 
once  his  strength  and  his  weakness  :  his  strength,  for  as  a 
professional  pleader  he  had  learned  how  to  deal  with  an  ad 
versary  according  to  the  rules  of  the  art — to  pull  to  pieces 
his  theses,  to  reduce  him  ad  absurdum,  and  to  show  the 
defects  and  contradictions  of  his  statements, — and  was 
specially  qualified  to  expose  the  irregularities  in  the  pro 
ceedings  taken  by  the  state  against  the  Christians ;  but 
it  was  also  his  weakness,  for  it  was  responsible  for  his 
litigiousness,  his  often  doubtful  shifts  and  artifices,  his 
sophisms  and  argumentationes  ad  hominem,  his  fallacies  and 
surprises.  At  Rome  in  mature  manhood  Tertullian  became 
a  Christian,  under  what  circumstances  we  do  not  know, 
and  forthwith  he  bent  himself  with  all  his  energy  to  the 
study  of  Scripture  and  of  Christian  literature.  Not  only 
was  he  master  of  the  contents  of  the  Bible  :  he  also  read 
carefully  the  works  of  Hernias,  Justin,  Tatian,  Miltiades, 
Melito,  Irenseus,  Proculus,  Clement,  as  well  as  many 
Gnostic  treatises,  the  writings  of  Marcion  in  particular. 
In  apologetics  his  principal  master  was  Justin,  and  in 
theology  proper  and  in  the  controversy  with  the  Gnostics, 
Irena^us.  As  a  thinker  he  was  not  original,  and  even  as 
a  theologian  he  has  produced  but  few  new  schemes  of 
doctrine,  except  his  doctrine  of  sin.  His  special  gift  lay 
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in  the  power  to  make  what  had  been  traditionally  received 
impressive,  to  give  to  it  its  proper  form,  and  to  gain  for  it 
new  currency.  From  Rome  Tertullian  visited  Greece  and 
perhaps  also  Asia  Minor ;  at  any  rate  we  know  that  he 
had  temporary  relations  with  the  churches  there.  He  was 
consequently  placed  in  a  position  in  which  he  could  check 
the  doctrine  and  practice  of  the  Roman  Church.  Thus 
equipped  with  knowledge  and  experience,  he  returned  to 
Carthage  and  there  laid  the  foundation  of  Latin  Christian 
literature.  At  first,  after  his  conversion,  he  wrote  Greek, 
but  by  and  by  Latin  almost  exclusively.  The  elements 
of  this  Christian  Latin  language  may  be  enumerated  as 
follows  :— (i.)  it  had  its  origin,  not  in  the  literary  language 
of  Rome  as  developed  by  Cicero,  but  in  the  language  of 
the  people  as  we  find  it  in  Plautus  and  Terence;  (ii.)  it 
has  an  African  complexion;  (iii.)  it  is  strongly  influenced 
by  Greek,  particularly  through  the  Latin  translation  of 
the  Septuagint  and  of  the  New  Testament,  besides  being 
sprinkled  with  a  large  number  of  Greek  words  derived 
from  the  Scriptures  or  from  the  Greek  liturgies ;  (iv.)  it 
bears  the  stamp  of  the  Gnostic  style  and  contains  also 
some  military  expressions ;  (v.)  it  owes  something  to  the 
original  creative  power  of  Tertullian.  As  for  his  theology, 
its  leading  factors  were — (i.)  the  teachings  of  the  apolo 
gists ;  (ii.)  the  philosophy  of  the  Stoics;  (iii.)  the  rule 
of  faith,  interpreted  in  an  anti-Gnostic  sense,  as  he  had 
received  it  from  the  Church  of  Rome ;  (iv.)  the  Soterio- 
logical  theology  of  Melito  and  Irenseus ;  (v.)  the  substance 
of  the  utterances  of  the  Montanist  prophets  (in  the  closing 
decades  of  his  life).  This  analysis  does  not  disclose,  nor 
indeed  is  it  possible  to  discover,  what  was  the  determining 
element  for  Tertullian;  in  fact  he  was  under  the  dominion 
of  more  than  one  ruling  principle,  and  he  felt  himself 
bound  by  several  mutually  opposing  authorities.  It  was 
his  desire  to  unite  the  enthusiasm  of  primitive  Christ 
ianity  with  intelligent  thought,  the  original  demands  of 
the  Gospel  with  every  letter  of  the  Scriptures  and  with 
the  practice  of  the  Roman  Church,  the  sayings  of  the 
Paraclete  with  the  authority  of  the  bishops,  the  law  of  the 
churches  with  the  freedom  of  the  inspired,  the  rigid  dis 
cipline  of  the  Montanist  with  all  the  utterances  of  the 
New  Testament  and  with  the  arrangements  of  a  church 
seeking  to  set  itself  up  within  the  world.  At  this  task 
he  toiled  for  years,  involved  in  contradictions  which  it 
took  all  the  finished  skill  of  the  jurist  to  conceal  from  him 
for  a  time.  At  last  he  felt  compelled  to  break  off  from 
the  church  for  which  he  had  lived  and  fought ;  but  the 
breach  could  not  clear  him  from  the  contradictions  in 
which  he  found  himself  entangled.  Not  only  did  the  great 
chasm  between  the  old  Christianity,  to  which  his  soul 
clung,  and  the  Christianity  of  the  Scriptures  as  juristically 
and  philosophically  interpreted  remain  unbridged ;  he  also 
clung  fast,  in  spite  of  his  separation  from  the  Catholic 
church,  to  his  position  that  the  church  possesses  the  true 
doctrine,  that  the  bishops  per  successionem  are  the  reposi 
tories  of  the  grace  of  the  teaching  office,  and  so  forth. 
The  growing  violence  of  his  latest  works  is  to  be  accounted 
for,  not  only  by  his  burning  indignation  against  the  ever- 
advancing  secularization  of  the  Catholic  church,  but  also 
by  the  incompatibility  between  the  authorities  which  he 
recognized  and  yet  was  not  able  to  reconcile.  After  having 
done  battle  with  heathens,  Jews,  Marcionites,  Gnostics, 
Monarchians,  and  the  Catholics,  he  died  an  old  man, 
carrying  with  him  to  the  grave  the  last  remains  of  primi 
tive  Christianity  in  the  West,  but  at  the  same  time  in 
conflict  with  himself. 

(4)  What  has  just  been  said  brings  out  very  clearly  how 
important  in  their  bearing  on  Tertullian's  development 
were  the  circumstances  of  the  age  in  which  he  laboured. 
His  activity  as  a  Christian  falls  between  190  and  220, 


a  period  of  very  great  moment  in  the  history  of  the  Catho 
lic  church  ;  for  within  it  the  struggle  with  Gnosticism  was 
brought  to  a  victorious  close,  the  New  Testament  estab 
lished  a  firm  footing  within  the  churches,  the  "  apostolic  " 
rules  which  thenceforward  regulated  all  the  affairs  of  the 
church  were  called  into  existence,  and  the  ecclesiastical 
priesthood  came  to  be  developed.  Within  this  period  also 
falls  that  evangelical  and  legal  reaction  against  the  political 
and  secular  tendencies  of  the  church  which  is  known  as 
Montanism.  The  same  Tertullian  who  had  fortified  the 
Catholic  church  against  Gnosticism  was  none  the  less 
anxious  to  protect  it  from  becoming  a  political  organiza 
tion.  Being  unable  to  reconcile  incompatibles,  he  broke 
with  the  church  and  became  the  most  powerful  representa 
tive  of  Montanism  in  the  West. 

Although  Tertullian's  extant  works  are  both  numerous  and 
copious,  our  knowledge  of  his  life  is  very  vague.  He  cannot  have 
been  born  much  later  than  about  150.  His  activity  as  a  jurist  in 
Rome  must  fall  within  the  period  of  Coinmodus ;  for  there  is  no 
indication  in  his  writings  that  he  was  in  Rome  in  the  time  of 
Marcus  Aurelius,  and  many  passages  seem  to  preclude  the  supposi 
tion.  The  date  of  his  conversion  to  Christianity  is  quite  uncertain ; 
there  is  much  in  favour  of  the  years  between  190  and  195.  How 
long  he  remained  in  Rome  after  becoming  a  Christian,  whether  he 
had  attained  any  office  in  the  church  before  leaving  Rome,  what 
was  the  date  of  his  visit  to  Greece,  — on  these  points  also  we  remain 
in  ignorance.  It  is  certain  that  he  was  settled  in  Carthage  in  the 
second  half  of  197,  the  date  of  his  writing  his  Apologcticus  and 
(shortly  afterwards)  his  two  books  Ad  Nationes ;  we  also  know 
that  he  became  a  presbyter  in  Carthage  and  was  married.  His 
recognition  of  the  ilontanistic  prophecy  in  Phrygia  as  a  work  of 
God  took  place  in  202-203,  at  the  time  when  a  new  persecution 
broke  out.  For  the  next  five  years  it  was  his  constant  endeavour 
to  secure  the  victory  for  Moutanism  within  the  church  ;  but  in  this 
he  became  involved  more  and  more  deeply  in  controversy  with  the 
majority  of  the  church  in  Carthage  and  especially  with  its  clergy, 
which  had  the  support  of  the  clergy  of  Rome.  As  Jerome  writes 
(De  Vir.  III.,  53):  "Usque  ad  mediam  setatem  presbyter  fuit 
ecclesise  Africans,  invidia  postea  et  contumeliis  clericorum  Romans 
ecclesise  ad  Montani  dogma  delapsus."  On  his  breach  with  the 
Catholic  church,  probably  in  207-208,  he  became  the  head  of  a 
small  Montanist  community  in  Carthage.  In  this  position  he  con 
tinued  to  labour,  to  write,  and  to  assail  the  lax  Catholics  and  their 
clergy  until  at  least  the  time  of  Bishop  Calixtus  in  the  reign  of 
Elagabalus.  The  year  of  his  death  is  uncertain.  Jerome  (ut  sup. ) 
says  :  ' '  Fertur  vixisse  usque  ad  decrepitam  setatem. "  That  he 
returned  at  last  to  the  bosom  of  the  Catholic  church  is  a  mere 
legend,  the  motive  of  which  is  obvious ;  his  adherents  after  his 
death  continued  to  maintain  themselves  as  a  small  community  in 
Carthage.  Although  he  had  left  the  church,  his  earlier  writings 
continued  to  be  extensively  read  ;  and  in  the  4th  century  his 
works,  along  with  those  of  Cyprian,  were  the  principal  reading  of 
Western  Christians,  until  they  were  superseded  by  those  of  Jerome, 
Ambrose,  Augustine,  and  Gregory.  Jerome  has  included  him  in  his 
catalogue  of  Christian  "viri  illustres,"  but  only  as  a  Catholic  to 
whom  reference  should  be  made  with  caution.1 

The  works  of  Tertullian,  on  the  chronology  of  which  a  great  deal 
has  been  written,  and  which  for  the  most  part  do  not  admit  of 
being  dated  with  perfect  certainty,  fall  into  three  classes, — the 
apologetic,  the  polemical  theological,  and  the  ascetic.  And  in  point 
of  time  also  three  periods  can  be  readily  distinguished,  the  years 
202-203  and  207-208  constituting  the  divisions.  Some  of  the  things 
he  wrote  have  unfortunately  disappeared, — in  particular  the  De 
Spcctaculis,  De  Baptismo,  and  De  Virginibus  Velandis  in  Greek ; 
his  works  in  Latin  on  the  same  subjects  have  survived. 

I.  Works  dating  from  before  202-203. — To  this  class  belong 
the  Apologeticus  (197)  and  the  two  books  Ad  Nationes,  De  Speda- 
culis,  De  Idololatria,  De  Cultu  Feminarum  Libri  II.,  De  Testi- 
monio  Animse  (written  soon  after  the  Apologeticus),  Ad  Martyres 
(perhaps  the  earliest  of  all),  De  Baptismo  H&reticorum  (now  lost), 
De  Baptismo,  De  Fcenitentia,  De  Oratione  (the  last  three  \  ritten  for 
catechumens),  De  Patientia,  Ad  Uxorem  Libri  II.,  De  PrK.criptione 
Haereticorum,  and  Adv.  Marcionem  (in  its  first  form).  The  Apolo 
geticus,  which  in  the  3d  century  was  translated  into  Greek,  is  the 
weightiest  work  in  defence  of  Christianity  of  the  first  two  centuries. 
Respecting  its  relation  to  the  Octa-vius  of  Minucius  Felix  much  has 
been  written ;  to  the  present  writer  it  seems  unquestionable  that 
Tertullian's  work  was  the  later.  Of  great  moment  also  is  the  De 
Prasscriptione  Hsereticorum,  in  which  the  jurist  is  more  clearly 
heard  than  the  Christian.  The  De  Spectaculis  and  De  Idololatria 
show  that  Tertullian  was  already  in  a  certain  sense  a  Montanist 

1  Compare  also  the  judgment  of  Hilary  and  of  Vincent  of  Lerins, 
Commonit.,  24. 
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before  lie  formally  went  over  to  that  creed  ;  on  the  other  hand, 
his  De  Pcenitentia  proves  that  his  earlier  views  on  church  discipline 
were  much  more  tolerant  than  his  later.  To  learn  something  of 
his  Christian  temper  we  must  read  the  De  Oratione  and  the  De 
Patientia.  The  De  Baptismo  is  of  special  interest  from  the  archaeo 
logical  point  of  view. 

II.  Works  written  between  202-203  and  207-208.— De  Virgimbus 
Velandis,  De  Corona  Militis,  De  Fuga  in  Persecution*,  De  Exhorta- 
tione  Castitatis,  Scorpiace  ado.  Gnosticos  (?),  Adversus  Hermogenem, 
De  Censu  Animae  adv.  Hermogenem  (lost),  Adv.  Valentinianos,  Adv. 
Apelleiacos  (lost),  De  Paradiso  (lost),  De  Fato  (lost),  De  Anima,  De 
Carne  Christi,  De  Resurrectione  Carnis,  and  De  Spe  Fidelium  (lost), 
were  all  written  after  Tertullian  had  recognized  the  prophetic  claims 
of  the  Montanists,  but  before  he  had  left  the  church. 

III.  Works  later  than  2 07-208.  —To  this  period  belong  the  five 
books  Adv.  Mardonem,  his  main  anti-Gnostic  work  (in  the  third 
form— the  first  of  the  five  was  written  in  207-208),  Ad  Scapulam  (a 
memorial   to   the   governor,   written   soon  after   211),   De  Pallio 
(possibly  this  ought  to  be  classed  among  the  earliest  writings),  Adv. 
Praxcan  (his  principal  work  against  the  Mouarchians),  and  Adv. 
Judseos.     The  latest  extant  works  of  Tertullian  (all  after  217)  are 
his  controversial  writings  against  the  laxity  of  the  Catholics,  full  of 
the  bitterest  attacks,  especially  upon  Calixtus,  the  bishop  of  Rome  ; 
these  are  De  Monogamia,  De  Jejunio,  De  Pudicitia,  and  De  Ecstasi 
Libri  VII.  (lost).     The  arguments  against  the  genuineness  of  some 
of  the  above  writings  do  not  seem  to  the  present  writer  to  have 
weight.     It  is  uncertain  whether  Tertullian  was  the  author  of  the 
Ada  Perpetual  el  Felicitatis. 

Literature. — A  thoroughly  adequate  edition  of  the  works  of  Tertullian  and  a 
full  account  of  his  fortunes  as  a  writer  are  still  desiderata  ;  the  best  edition  at 
present  is  that  of  Oehler  (3  vols.,  Leipsic,  1853).  The  editio  princeps  is  by 
Beatus  Ehenanus  (Basel,  1521);  others  have  appeared  by  Gelenius  (1550), 
Pamelius  (1579),  De  la  Barre(1580),  Rigaltius  (1634),  Semler  (1770-71),  Oberthiir 
(1780),  Leopold  (1839  sq.),  and  Migne  (1844).  The  Vienna  Academy  is  about  to 
publish  an  edition  by  Reifferscheid.  There  are  German  translations  by  Besnard 
(1837)  and  Kellner  (1882),  and  an  English  translation  appears  in  Clark's  Ante- 
Nicene  Theological  Library.  Separate  treatises  of  Tertullian  have  often  been 
edited,— the  Apologeticus by  Havercamp (1718),  Oehler  (1849),  and  Kayserfl865) ; 
the  Ad  Nationes  by  Godofredus  (1635) ;  the  De  Spectaculis  by  Klussmann  (1877) ; 
the  De  Ttstimonio  Animse  by  Lindner  (1862) ;  the  De  Pallio  by  Salmasius  (1856) ; 
other  minor  writings  by  Hurter,  &c.  The  testimonies  of  the  church  fathers 
(the  most  important  being  those  of  Cyprian,  Busebius,  Jerome,  and  Vincent  of 
Lerins)  are  partly  brought  together  in  the  editions. 

The  older  studies  on  Tertullian  by  Le  Nourry,  Tillemont,  Dupin,  Allix,  Cafe, 
Ceillier,  Mosheim,  Centner,  Semler,  Noesselt,  are  to  some  extent  reproduced 
in  vol.  iii.  of  Oehler's  edition.  Among  the  more  modern  contributions  to  the 
subject  maybe  mentioned  those  of  Neander  (Antlgnosticus :  Geistdes  Tertid- 
lians,  Berlin,  1825),  Bohringer  (Die  Kirche  Christi  in  Biographien,  vol.  iii.,  2d 
cd.,  1875),  Mrihler  (Patrologie,  vol.  i.,  1840,  pp.  701-789),  Kaye  (Ecdes.  Hist,  of  the 
3d  and  3d  Centuries,  illustrated  from  the  writings  of  Tertullian,  3d  ed.,  1845), 
Coenen  (Comment,  de  Tertull.,  Utrecht,  1825),  Hesselberg  (Tertullian's  Lehre, 
pt.  i.,  Dorpat,  1848),  Ebert  (Gesch.  d.  Christi.  Lit.,  1874),  Freppel  (Tertullien, 
Paris,  1864),  Hauck  (Tertullian's  Leben  u.  Schriften,  1877),  Alzog  (Patrologie,  3d 
.ed.,  1876) ;  see  also  the  manuals  of  church  history,  history  of  dogma  (e.g., 
Harnack's  Lehrb.  d.  Dogmengesch.;  also  Sch wane's,  Dorher's,  and  others),  of 
Roman  literature  (Teuffel),  of  Christian  philosophy  (Ritter,  Stockl,  Erdmann, 
Ueberweg).  Compare  also  Deutinger,  Geist  d.  Christi.  Ueberlieferung,  vol.  i. 

On  the  chronology  and  genuineness  of  the  works  attributed  to  Tertullian,  see 
Mosheim,  Semler,  Noesselt  (De  Vera  /Etate  et  Doctrina  Scriptorum  Tertulliani, 
1768  ;  in  Oehler's  ed.,  vol.  iii.),  Uhlhorn  (Fundamenta  Chronologies  Tertull., 
Gottingen,  1852),  Bonwetsch  (Die  Schriften  Tertullian's  n.  d.  Zeit  ihrer  Abfass., 
Bonn,  1879),  Kellner  ("Zur  Chron.  Tert.'s,"  in  Theol.  Quartalschr.,  1870-71), 
•Grotemeyer  (Ueber  Tertullian's  Leben  u.  Schriften,  Keinpen,  1863-65),  Harnack 
,("  Zur  Chronol.  d.  Schr.  Tert.'s,"  in  Ztschr.  f.  Kirchengesch.,  1878),  Noldechen 
\"  Tert.'s  Geburtsjahr,"  in  Ztschr.  f.  wiss.  Theol.,  1886).  On  Tertullian  as  a  man, 
a  citizen,  and  an  author,  see  Ebert  (as  above),  Engelhardt  ("  Tert.'s  schriftstell. 
Character,"  in  Ztschr.  f.  d.  hist.  Theol.,  1852),  Ritter  (in  Braun  and  Achterfeld's 
Banner  Zeitschrift,  Hft.  8),  Hildebrand  (in  Jahn's  Jahrb.  z.  Alterthumswissensch  , 
1S43),  Dieringer  (Doctrina  Tertulliani  de  Rep.  et  de  Offic.  et  Jur.  Civium  Christian- 
orum,  Bonn,  1850),  Noldechen  ("  Tert.  als  Mensch  u.  als  Burger,"  in  Hist. 
Ztschr.,  1885),  Schmidt  (De  Latinitate  Tert.,  Erlangen,  1870-72),  Klussmann 
(Curarum  Tertull.,  pts.  i.,  ii.,  Halle,  1881),  Hauschild  (Dte  Grundsatze  u.  Mittel 
.der  Worfbildung  bei  Tert.,  Leipsic,  1881),  and  Langen  (De  Usu  Tert.  Prieposi- 
tionum,  Miinster,  1869).  On  Tertullian  as  a  jurist,  see  Blumenbach  (De  Presby- 
tero  et  Icto  Tertulliano,  Leipsic,  1735),  Wiesenhavern  (De  Icto  Tertulliano,  Hildes- 
heim,  1743),  Pagenstecher  (De  Jurispr.  Tert.,  Harderwyk,  1768),  Rudorff  (Rom. 
Rechtsgesch.,  i.  p.  196  sq.).  On  Tertullian  as  an  apologete,  see  Hefele  ("Tert. 
als  Apologet,"  in  Beitr.  zur  Kirchengeschichte,  vol.  i.),  Jeep  ("Tert.  als  A polo- 

fet,"  in  Jahrbb.  f.  deutsche  Theol.,  1864),  Pelet  (Essai  sur  fapolog.  de  Tert., 
trasburg,  1868),  Condamin  (De  Tertulliano  Vexatee  Religionis  Patrono,  Bar-le- 
Duc,  1877),  Werner  (Gesch.  d.  apolog.  u.  polemisch.  Lit.,  vols.  i.,  ii.,  1861-62).  On 
"his  relations  to  the  Greek  apologists,  see  Harnack  (Texte  u.  Unters.  z.  altchrii,t. 
Lit.-Gesch.,  vol.  i.);  on  those  to  Minucius  Felix,  Ebert  (Tert.'s  Verhdltniss  zu 
M.  Felix,  Leipsic,  1868),  and  a  number  of  other  discussions  by  Hartel,  Kiihn, 
Ac.  His  relations  to  Clement  of  Alexandria  have  been  investigated  by 
Miinscher  (in  Henke's  Magazin,  vol.  vi.,  1796),  Noldechen  (Jahrbb.  f.  prot. 
Theol.,  188'1 ;  Theol.  Stud.  u.  Krit.,  1886)  ;  on  his  relations  to  Irenseus,  Hippo- 
lytus,  Me'  to,  and  the  Gnostics,  see  Harnack  (Zur  QiieUenkritik  der  Gesch.  d. 
Gnosticism,  .us,  Leipsic,  1873),  Lipsius  (Die  Quellen  der  altesten  Ketzergesch.,  1875), 
Harnack  (De  Apellis  Gnosi  Monarchica,  Leipsic,  1874,  and  Texte  u.  Untersuch., 
vol.  i.),  Hilgenfeld  (Ketzergesch.,  1884),  and  Hagemann  (Die  rom.  Kirche,  1864). 
His  relations  to  the  Greek  element  in  general  are  treated  of  by  Caspari  in  vol. 
jii.  of  his  Quellen  zur  Gesch.  d.  Taufsymbols  (1875),  and  those  to  the  New  Testa 
ment  and  primitive  Christianity  by  Ronsch  (Das  N.  T.  Tert.'s,  1871),  Volkmar 
(in  Credner's  Gesch.  d.  NTlichen  Kanon,  1860),  Westcott  (Hist,  of  the  Canon  of 
the  N.  T.,  5th  ed.,  1881),  Charteris  (Canonicily,  1880),  Overbeck  (Die  Auffassunq 
d.  Streits  rwischen  Petrus  u.  Paulus  bei  den  Kirchtnvatern,  Basel,  1877)  Barth 
<"  Tert.'s  Auflassung  des  Ap.  Paulus,"  &c.,  in  Jahrbb.  f.  prot.  Theol.,  vol.  viii.), 
.and  Noldechen  ("  Ein  gefliigeltes  Wort  bei  Tert.,"  in  Ztschr.  f.  wiss.  Theol.'.  1885)! 
On  Tertullian  as  a  Montanist,  see  Gottwald  (De  Montanismo  Tert.,  Breslau', 
18t>3)  and  the  accounts  of  Montanism  by  Schwegler,  Baur,  Ritschl,  Bonwetsch,' 
De  Soyres,  Salmon,  Harnack,  and  others;  also  Noldechen  ("Die  Krisis  in 
Karthag.  Schleierstreit,"  in  Ztschr.  f.  kirchl.  Wissensch.  u.  kirch.  Leben  1886). 


On  his  relation  to  the  creed  and  rule  of  faith  consult  Harnack  (Patr.  App.  Opp., 
i.,  2d  ed.,  ii.  Appendix,  and  Lehrb.  d.  Dogmengesch.,  vol.  i.).  His  doctrine  of  tho 
Eucharist  has  been  discussed  by  Dieringer  (in  Der  Katholik  for  1864),  Leim- 
bach  (Beitr.  z.  Abendmahlslehre  Tert.'s,  Gotha,  1874),  and  in  the  standard  works 
on  the  history  of  the  doctrine  generally.  For  his  doctrine  of  the  resurrection, 
see  Oehninger  (Tert.  u.  seine  Auferstehungslehre,  Augsburg,  1878);  for  his  psycho 
logy,  see  Der  Katholik  for  May,  August,  and  September  1865,  Murton  (Essai  su  r 
I'origine  de  I'ame  d'aprts  Tert.,  Strasbnrg,  I860),  Burckhardt  (Die  Seelenlehre 
des  Tert.,  Bautzen,  1857),  Stockl  (De  Tert.  Doctrina  Psychol.,  Munster,  1863), 
and  Hauschild  (Tert.'s  Psychologie,  Frankfort-on-Main,  1880).  On  his  doc 
trine  of  the  original  state  of  man,  see  Wendt  (Die  Lehre  von  d.  rnenschl.  Voll- 
kommenheit,  1882)  and  Noldechen  (Ztschr.  f.  wiss.  Theol.,  1885) ;  and  on  his 
doctrine  of  redemption,  sec  Bordes  (Expose  crit.  des  opin.  de  Tert.  siir  la  redemp 
tion,  Strasburg,  1860).  The  treatise  Adv.  Praxean  and  his  anti-Monarchian 
polemic  are  discussed  by  Lipsius  (Jahrbb.  f.  deutsch.  Theol.,  1868)  and  Hage 
mann  (as  above),  and  in  the  church  histories  ;  his  conception  of  the  sacra 
ments  by  Leimbach  (Theol.  Stud.  u.  Krit.,  1871).  His  ethical  ideas  are  analysed 
by  Miinscher  (Henke's  Magazin,  vol.  vi.,  1796)  and  Nielsen  (Tert.'s  EtMk, 
Copenhagen,  1879);  the  De  Pallio  by  Kellner  (Theol.  Quartalschr.,  1870),  the 
De  Patientia  by  Noldechen  (Ztschr.  f.  kirchl.  Wissejisch.  u.  kirch.  Leben,  1885), 
the  Adv.  Judaeos  by  Semler,  Bonwetsch  (as  above),  and  Volkmar  (in  Credner's 
Gesch.  d.  NTlichen  Kanon),  the  spurious  addition  to  the  De  Prasserlptione  by 
the  authorities  already  cited  for  his  relations  to  Gnosticism  and  by  Lipsius 
(Zur  Quettenkritik  des  Epiphanies,  1865).  On  the  poem  Adv.  Marc.,  falsely 
ascribed  to  Tertullian,  see  Hiickstadt's  monograph  (Leipsic,  1875),  also  the 
Ztschr.  f.  wiss.  Theol.,  1876 ;  on  the  poem  De  Sodoma  et  de  Jona,  see  Miiller 
(Rhein.  Mus.,  xxii).  The  passages  of  archaeological  importance  in  Tertullian 
are  discussed  by  Leimbach  in  Ztschr.  f.  die  hist.  Theol.,  1871,  and  by  Noldechen 
in  Ztschr.  f.  kirchl.  Wissensch.  u.  kirchl.  Leben,  18S5  ;  see  also  Morcellus  (Africa 
Christiana,  3  vols.,  Brescia,  1816),  Miinter (Primordia Ecclesiie  Africanas,  Copen 
hagen,  1829),  and  Gb'rres  ("  Das  Christenthum  u.  der  Staat  z.  Zeit  des  Kaisers 
Septimius  Severus,"  in  Jahrbb.  f.  prot.  Theol.,  1878).  Some  editions  of  indi 
vidual  works  of  Tertullian,  as  well  as  philological  investigations  not  mentioned 
in  the  foregoing  list,  will  be  found  particularized  in  Mayor's  Bibliographical 
Clue  to  Latin  Literature,  1875.  (A.  HA.) 

TERUDANT,  or  TARUDANT.  See  MOROCCO,  vol.  xvi. 
p.  834. 

TERUEL,  a  province  of  Spain,  forming  part  of  the 
ancient  kingdom  of  Aragon,  is  bounded  on  the  N.  by 
Zaragoza,  on  the  E.  by  Tarragona,  on  the  S.  by  Castellon 
de  la  Plana  and  Valencia,  on  the  S.W.  by  Cuenca,  and 
on  the  W.  by  Guadalajara,  and  has  an  area  of  2363  square 
miles.  It  is  intersected  from  east  to  west  by  the  mountain 
chains  of  Albarracin  and  Gudar,  from  which  several  offsets 
diverge  on  either  side.  The  loftiest  summit  is  the  Muela 
de  San  Juan  (5280  feet),  which  is  covered  with  snow  for  a 
great  part  of  the  year.  These  sierras  give  rise  to  several 
large  rivers,  the  principal  being  the  Tagus,  the  Guadalaviar, 
the  Jiloca,  and  the  Guadalope.  Notwithstanding  the  fertile 
character  of  the  plains  and  an  abundance  of  mineral  wealth, 
the  trade  of  the  province  is  unimportant,  and  civilization 
in  a  backward  state,  owing  to  the  lack  of  means  of  trans 
port,  the  want  of  enterprise,  and  imperfect  communication 
with  the  outer  world.  The  chief  products  are  corn,  wine, 
oil,  cheese,  fruits,  timber,  flax,  hemp,  silk,  wool,  and  saffron, 
together  with  cattle,  sheep,  and  swine ;  while  in  the  busier 
centres  some  slight  manufacture  of  coarse  cloth,  paper, 
leather,  soap,  pottery,  and  esparto  goods  is  carried  on.  The 
population  of  the  province  in  1877  was  249,000. 

TERUEL,  the  capital  and  most  important  town  of  the 
above  province,  is  situated  on  the  left  bank  of  the  Guada 
laviar,  142  miles  east  of  Madrid,  and  on  the  high  road 
from  Calatayud  to  Valencia.  It  is  an  ancient  walled  city, 
fast  falling  into  decay,  with  narrow  gloomy  streets  and 
crumbling  mediaeval  houses.  Some  of  the  numerous 
churches  are  worth  seeing,  with  their  paintings  by  the 
rarely  known  17th-century  artist  Antonio  Visquert,  as  is 
also  the  great  aqueduct  of  140  arches,  raised  1555-60  by 
Pierre  Bedel,  a  French  architect.  In  the  cloisters  of  San 
Pedro  lie  the  remains  of  the  celebrated  "  lovers  of  Teruel," 
Juan  de  Marcilla  and  Isabella  de  Segura,  whose  pathetic 
story  has  formed  the  subject  of  numerous  dramas  and 
poems  by  Perez  de  Montalban,  Yaque  de  Salas,  Hartzen- 
busch,  and  others.  The  cathedral  is  Churrigueresque. 
Teruel  was  raised  to  the  dignity  of  a  see  in  1577,  the 
bishop  being  suffragan  of  Zaragoza.  The  population  of 
the  city  in  1877  was  9482. 

TESCHEN  (Polish  Cieszyn),  the  chief  town  of  a  duchy 
in  Austrian  Silesia,  is  situated  on  the  Olsa,  a  tributary  of 
the  Oder,  34  miles  south-east  of  Troppau.  It  combines 
both  Polish  and  German  peculiarities  in  the  style  of  its 
buildings,  and  contains  five  churches,  the  most  interesting 
of  which  are  the  parish  church,  which  formerly  belonged 
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to  a  Dominican  monastery,  and  the  Gnadenkirche,  one  of 
the  Protestant  churches  built  in  terms  of  the  treaty  of 
Altranstadt  in  1706.  The  only  relic  of  the  ancient  castle 
is  a  square  tower,  dating  from  the  12th  century.  The 
manufacturing  industry  of  the  town  is  slight,  and,  since 
the  construction  of  the  railway  via  Oderberg,  Teschen  has 
lost  much  of  the  trade  formerly  commanded  by  its  position 
near  the  borders  of  Silesia,  Hungary,  Moravia,  and  Galicia. 
A  flax  dressing  and  spinning  factory,  a  large  brewery,  and 
several  furniture  factories  are  the  chief  industrial  establish 
ments  in  the  town.  The  population  in  1880  was  13,004. 
It  was  at  Teschen  that  Maria  Theresa  and  Joseph  II.  signed  the 
peace  which  put  an  end  to  the  war  of  Bavarian  succession  in  1779. 
The  duchy  of  Teschen  was  formerly  a  more  or  less  direct  apanage 
of  the  Bohemian  crown.  For  some  time  it  bore  the  name  of  Saxe- 
Teschen  (Sachsen-Teschen),  owing  to  the  fact  that  Prince  Albert  of 
Saxony,  who  married  an  archduchess  of  Austria,  received  it  as  part 
of  his  wife's  dowry.  Prince  Albert  bequeathed  it  in  1 822  to  the 
emperor  of  Austria,  who  bestowed  it  on  the  archduke  Albert. 

TESSIN.     See  Ticmo. 

TEST  ACTS.  The  principle  that  none  but  persons  pro 
fessing  the  established  religion  were  eligible  for  public  em 
ployment  was  adopted  by  the  legislatures  of  both  England 
and  Scotland  soon  after  the  Reformation.  In  England 
the  Acts  of  Supremacy  and  Uniformity  and  the  severe 
penalties  denounced  against  recusants,  whether  Roman 
Catholic  or  Nonconformist,  were  affirmations  of  this  prin 
ciple.  The  Act  of  7  Jac.  I.  c.  2  provided  that  all  such  as 
were  naturalized  or  restored  in  blood  should  receive  the 
sacrament  of  the  Lord's  Supper.  It  was  not,  however, 
until  the  reign  of  Charles  II.  that  actual  receiving  of  the 
communion  of  the  Church  of  England  was  made  a  con 
dition  precedent  to  the  holding  of  public  offices.  The 
earliest  imposition  of  this  test  was  by  the  Corporation 
Act  of  1661  (13  Car.  II.  st.  2,  c.  1),  enacting  that,  besides 
taking  the  oath  of  allegiance  and  supremacy  and  sub 
scribing  a  declaration  against  the  Solemn  League  and 
Covenant,  all  members  of  corporations  were  within  one 
year  after  election  to  receive  the  sacrament  of  the  Lord's 
Supper  according  to  the  rites  of  the  Church  of  England. 
This  Act  was  followed  by  the  Test  Act  of  1672  (25  Car. 
II.  c.  2).  The  immediate  cause  of  the  Test  Act  (the  full 
title  of  which  is  "An  Act  for  preventing  dangers  which  may 
happen  from  popish  recusants  ")  was  the  king's  declaration 
of  indulgence,  dispensing  with  laws  inflicting  disabilities 
on  Nonconformists.  This  Act  enforced  upon  all  persons 
filling  any  office,  civil  or  military,  the  obligation  of  taking 
the  oaths  of  supremacy  and  allegiance  and  subscribing  a 
declaration  against  transubstantiation,  and  also  of  receiving 
the  sacrament  within  three  months  after  admittance  to 
office.  The  Act  did  not  extend  to  peers;  but  in  1678 
30  Car.  II.  st.  2  enacted  that  all  peers  and  members  of 
the  House  of  Commons  should  make  a  declaration  against 
transubstantiation,  invocation  of  saints,  and  the  sacrifice 
of  the  mass, — a  special  exception  being  made  in  favour  of 
the  duke  of  York.  The  provisions  of  the  Test  Act  were 
violated  by  both  Charles  II.  and  James  II.  on  the  ground 
of  the  dispensing  power  claimed  by  the  Stuart  kings.  In 
a  well-known  case  of  Godden  v.  Hales  (11  State  Trials, 
1166),  an  action  for  penalties  under  the  Test  Act  brought 
against  an  officer  in  the  army,  the  judges  decided  in  favour 
of  the  dispensing  power, — a  power  finally  abolished  by  the 
Bill  of  Rights.  After  a  considerable  number  of  amend 
ments  and  partial  repeals  by  the  legislature  of  the  Acts  of 
1661,  1672,  and  1678,  and  of  Acts  of  indemnity  to  pro 
tect  persons  under  certain  circumstances  from  penalties 
incurred  under  the  Test  Act,  the  necessity  of  receiving  the 
sacrament  as  a  qualification  for  office  was  abolished  by  9 
Geo.  IV.  c.  1 7,  and  all  Acts  requiring  the  taking  of  oaths 
and  declarations  against  transubstantiation,  &c.,  were  re 
pealed  by  the  Roman  Catholic  Relief  Act  of  1829  (10  Geo. 


IV.  c.  7).  This  general  repeal  has  been  followed  by  the 
special  repeal  of  the  Corporation  Act  by  the  Promissory 
Oaths  Act,  1871  (34  and  35  Viet.  c.  48),  of  the  Test  Act 
by  the  Statute  Law  Revision  Act,  1863,  and  of  the  Act 
of  1678  by  29  and  30  Viet.  c.  19.  Religious  tests  re 
mained  in  the  English  universities  until  1871.  To  be  a 
member  of  the  Church  of  England  was  a  necessary  con 
dition  precedent  for  holding  most  university  or  college 
offices  by  the  Act  of  Uniformity  of  1662,  and  such  offices 
were  not  affected  by  the  Toleration  Act  of  1688  and  the 
Roman  Catholic  Relief  Act  of  1829.  In  1871  the  Uni 
versity  Tests  Act  abolished  subscriptions  to  the  articles  of 
the  Church  of  England,  all  declarations  and  oaths  respect 
ing  religious  belief,  and  all  compulsory  attendance  at 
public  worship  in  the  universities  of  Oxford,  Cambridge, 
and  Durham.  There  is  an  exception  confining  to  persons  in 
holy  orders  of  the  Church  of  England  degrees  in  divinity 
and  positions  restricted  to  persons  in  holy  orders,  such  as 
the  divinity  and  Hebrew  professorships. 

Scotland. — A  religious  test  was  imposed  immediately  after  the 
Reformation.  By  1567,  c.  9,  no  one  was  to  be  appointed  to  a  public 
office  or  to  be  a  notary  who  did  not  profess  the  Reformed  religion. 
The  Scotch  Test  Act  was  1681,  c.  6,  rescinded  by  1690,  c.  7.  Re 
nunciation  of  popery  was  to  be  made  by  persons  employed  in  edu 
cation  (1700,  c.  3).  A  motion  to  add,  after  the  18th  article  of  union, 
an  exemption  of  Scotsmen  from  the  sacramental  test  in  the  United 
Kingdom  was  negatived  by  the  Scottish  parliament.  A  similar  fate 
awaited  a  proposal  that  while  a  sacramental  test  was  in  force  in 
England  all  persons  in  public  office  in  Scotland  should  subscribe 
their  adhesion  to  the  Presbyterian  Church  government.  By  1707, 
c.  6,  all  professors,  principals,  regents,  masters,  or  others  bearing 
office  in  any  university,  college,  or  school  in  Scotland  were  to  pro 
fess  and  subscribe  to  the  Confession  of  Faith.  All  persons  were  to 
be  free  of  any  oath  or  test  contrary  to  or  inconsistent  with  the 
Protestant  religion  and  Presbyterian  Church  government.  The 
reception  of  the  communion  was  never  a  part  of  the  test  in  Scotland 
as  in  England  and  Ireland.  The  necessity  for  subscription  to  the 
Confession  of  Faith  by  persons  holding  a  university  office  (other 
than  that  of  principal  or  professor  of  theology)  was  removed  by 
16  and  17  Viet.  c.  89.  The  Act  provides  that  in  place  of  subscription 
every  person  appointed  to  a  university  office  is  to  subscribe  a  declar 
ation  according  to  the  form  in  the  Act,  promising  not  to  teach  any 
opinions  opposed  to  the  divine  authority  of  Scripture  or  to  the 
Confession  of  Faith,  and  to  do  nothing  to  the  prejudice  of  the  Church 
of  Scotland  or  its  doctrines  and  privileges. 

Ireland. — An  oath  of  allegiance  was  required  by  the  Irish  Act  of 
Supremacy  (2  Eliz.  c.  1).  The  English  Act  of  3  Will,  and  M.  c.  2 
substituted  other  oaths  and  enforced  in  addition  from  peers,  mem 
bers  of  the  House  of  Commons,  bishops,  barristers,  attorneys,  and 
others  a  declaration  against  transubstantiation,  invocation  of  the 
Virgin  Mary  and  the  saints,  and  the  sacrifice  of  the  mass.  By  the 
Irish  Act  of  2  Anne  c.  6  every  person  admitted  to  any  office,  civil 
or  military,  was  to  take  and  subscribe  the  oaths  of  allegiance, 
supremacy,  and  abjuration,  to  subscribe  the  declaration  against 
transubstantiation,  &c. ,  and  to  receive  the  Lord's  Supper  according 
to  the  usage  of  the  Church  of  Ireland.  English  legislation  on  the 
subject  of  oaths  and  declarations  was  adopted  in  Ireland  by  Yelver- 
ton's  Act,  21  and  22  Geo.  III.  c.  48,  §  3  (Ir.).  These  provisions 
were  all  repealed  by  the  Promissory  Oaths  Act,  1871.  The  Roman 
Catholic  Relief  Act  of  1793  (33  Geo.  III.  c.  21,  Ir.)  excepted  Trinity 
College,  Dublin,  from  its  provisions,  and  tests  existed  in  Dublin 
university  until  1873.  They  were  abolished  as  far  as  regarded 
certain  scientific  professorships  in  1867  by  30  Viet.  c.  9,  and  were 
finally  abolished  for  the  whole  university  by  the  University  of  Dublin 
Tests  Act,  1873,  except  as  to  professors  of  and  lecturers  in  divinity. 

United  States. — By  art.  6  of  the  constitution,  "no  religious  test 
shall  ever  be  required  as  a  qualification  to  any  office  or  public  trust 
under  the  United  States. "  A  similar  provision  is  generally  included 
in  the  State  constitutions. 

TESTAMENT.     See  WILL. 

TESTIMONY.     See  EVIDENCE. 

TETANUS  (from  Gr.  retVw,  I  stretch),  a  disorder  of  the 
nervous  system,  consisting  in  an  increased  reflex  excita 
bility  of  the  spinal  cord  and  manifesting  itself  by  painful 
tonic  spasm  of  the  voluntary  muscles  throughout  the  body. 
The  disease  shows  itself  under  various  conditions.  It 
occasionally  occurs,  particularly  in  tropical  countries,  with 
out  apparent  cause,  and  has  thus  been  known  to  affect 
numbers  of  persons  simultaneously  (idiopathic  tetanus). 
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It  is  sometimes  observed  in  new-born  children  (trismus 
neonatorum)  and  in  parturient  women  (puerperal  tetanus). 
But  by  far  the  greater  number  of  cases  occur  in  connexion 
with  a  -wound  or  other  injury,  more  especially  in  the  ex 
tremities,  probably  implicating  some  of  the  peripheral 
nerves.  Certain  forms  of  injury,  as  punctured,  lacerated, 
and  gunshot  wounds,  are  more  liable  to  be  followed  by 
tetanus  than  others.  In  many  cases  the  liability  bears  no 
proportion  to  the  extent  of  the  wound.  Exposure  to  cold 
after  injury  is  an  important  exciting  cause.  The  symptoms 
of  tetanus  in  its  most  usual  forms  generally  appear  during 
the  healing  process  of  a  wound,  but  occasionally  they  arise 
after  cicatrization  is  completed.  Sometimes  they  are  pre 
ceded  by  appearances  of  irritation  in  the  wound  or  its 
neighbourhood,  but  this  is  exceptional.  The  earliest  indi 
cations  of  the  disease  usually  show  themselves,  no  matter 
where  the  wound  is  situated,  by  stiffness  about  the  muscles 
of  the  jaw,  causing  difficulty  in  opening  the  mouth,  which 
soo'n  increases  to  lockjaw  or  trismus.  This  is  accompanied 
by  spasm  in  neighbouring  muscles,  and  the  drawn  features 
and  exposed  teeth  give  to  the  countenance  the  peculiar 
expression  known  as  risus  sardonicus.  The  rigidity  ex 
tends  to  the  muscles  of  the  neck,  back,  chest,  abdomen, 
and  extrernitiesj  and  the  body  frequently  assumes  a  bent 
attitude,  either  backward  (opisthotonos),  forward  (empros- 
thotonos},  or  laterally  (pleurosthotonos).  This  general 
muscular  rigidity,  which  at  first  is  not  constant  but  occa 
sionally  undergoes  relaxation,  is  accompanied  by  frequently 
recurring  convulsive  seizures,  which  are  readily  excited  by 
the  slightest  irritation,  such  as  from  a  draught  of  cool  air, 
a  bright  light,  the  closing  of  a  door,  <fec.  In  such  attacks 
there  is  great  suffering  and  the  expression  of  the  face  is 
indicative  of  agony ;  and  the  function  of  respiration  may 
be  seriously  involved  and  asphyxia  threaten  or  actually 
take  place.  The  temperature  of  the  body  sometimes  rises 
to  a  high  degree.  The  attack  is  usually  acute  and  after 
a  few  days  either  passes  off  or,  as  is  more  frequent,  ter 
minates  fatally,  either  by  asphyxia  from  tonic  spasm  of 
the  respiratory  muscles  or  from  exhaustion  consequent  on 
the  violence  of  the  symptoms  together  with  the  absence  of 
sleep.  Throughout  the  whole  course  of  the  disease  the 
mind  is  clear.  In  idiopathic  tetanus  the  symptoms  are 
less  severe,  the  course  more  chronic,  and  recoveries  more 
common  than  in  those  which  depend  upon  a  wound  or 
injury.  The  puerperal  form,  with  symptoms  which  differ 
in  no  way  from  those  described,  is  rare  and  occurs  either 
after  parturition  or  after  abortion.  Tetanus  in  new-born 
children,  also  a  rare  form,  usually  shows  itself  a  day  or  two 
after  birth  by  obvious  difficulty  in  the  acts  of  sucking  and 
swallowing ;  by  the  supervention  of  trismus,  together  with 
tonic  contraction  of  the  muscles  of  the  limbs  and  body, 
sometimes  accompanied  by  convulsive  seizures ;  and  by  a 
peculiar  low  whining  cry,  seldom  absent  and  very  charac 
teristic.  Various  opinions  have  been  held  as  to  the  cause 
of  this  form  of  tetanus,  some  referring  it  to  the  wound 
produced  by  severance  of  the  umbilical  cord,  others  to 
pressure  upon  the  bones  of  the  head  in  parturition,  &c. 
It  has  not  yet  been  satisfactorily  explained.  Although 
sometimes  recovered  from,  it  is  usually  fatal. 

The  symptoms  of  poisoning  by  strychnine  bear  a  strong 
resemblance  to  those  of  tetanus.  They  are,  however,  more 
acute  and  develop  in  connexion  with  something  which  has 
been  taken ;  further,  the  absence  of  a  wound  and  the  fact 
that  the  spasm  affects  the  muscles  of  the  extremities  first, 
and  not  those  of  the  jaws,  as  in  tetanus,  serve  to  establish 
the  diagnosis.  In  HYDROPHOBIA  (q.v.),  which  in  certain 
of  its  symptoms  resembles  tetanus,  the  absence  of  trismus, 
the  dread  of  water,  and  the  violent  spasms  on  attempting 
to  drink,  together  with  the  history  of  the  case,  readily 
enable  a  distinction  to  be  made.  Various  other  forms  of 


nervous  disease  accompanied  by  tetanic  symptoms,  such  as 
cerebro-spinal  meningitis,  hysteria  in  some  forms,  &c.,  may 
be  still  more  clearly  distinguished  from  true  tetanus. 

The  pathology  of  tetanus  is  referred  to  in  the  article 
PATHOLOGY  (vol.  xviii.  p.  391).  No  constant  changes  are 
observed  in  the  body  after  death  from  tetanus.  The  most 
common  are  great  dilatation  of  the  blood-vessels  of  the 
spinal  cord  and  sometimes  evidence  of  inflammatory  action, 
but  these  are  probably  the  effects  of  the  symptoms  rather 
than  their  cause. 

For  the  treatment  of  tetanus  many  remedies  have  been 
employed.  Where  a  source  of  irritation  in  or  about  a 
wound  can  be  made  out,  it  ought  to  be  dealt  with  by  the 
surgeon.  Of  medicinal  agents  those  which  diminish  the 
reflex  excitability  of  the  spinal  cord  and  relax  the  spasm 
are  to  be  recommended.  But  it  is  not  safe  to  employ  all 
substances  which  produce  these  effects.  Thus  tobacco  and 
its  active  principle  nicotine  act  powerfully  in  this  way,  but 
they  are  attended  with  danger  from  their  poisonous  proper 
ties,  and  the  same  may  be  said  of  curari,  conium,  calabar 
bean,  <fcc.,  all  of  which  have  been  used  in  tetanus.  Opium 
carefully  administered  sometimes  produces  a  markedly 
beneficial  effect,  as  does  also  Indian  hemp.  Chloroform 
or  ether  inhalation  greatly  mitigates  the  severity  of  the 
spasm.  Chloral  hydrate  and  bromide  of  potassium  or 
ammonium  are  among  the  most  useful  agents  which  can 
be  employed,  and  they  may  be  given  separately  or,  still 
better,  in  combination.  As  adjuvants,  the  warm  bath,  the 
absence  of  all  noise  and  excitement,  and  the  maintenance 
of  the  strength  by  appropriate  nutriment  should  not  be 
neglected. 

TETRARCH  (Tfrpapx^),  the  ruler  of  a  tetrarchy 
(reTpap^a-),  that  is,  in  the  original  sense  of  the  word,  of 
one  quarter  of  a  region.  The  title  of  tetrarch  is  familiar 
from  the  New  Testament  as  borne  by  certain  princes  of 
the  petty  dynasties  which  the  Romans  allowed  to  exercise 
a  dependent  sovereignty  within  the  province  of  Syria.  In 
this  application  it  has  lost  its  original  precise  sense,  and 
means  only  the  ruler  of  part  of  a  divided  kingdom,  or  of 
a  region  too  narrow  to  support  a  higher  title.  After  the 
death  of  Herod  the  Great  (4  B.C.)  his  realm  was  shared 
among  his  three  sons :  the  chief  part,  including  Judaea, 
Samaria,  and  Idumea,  fell  to  Archelaus  (Matt.  ii.  22),  with 
the  title  of  ethnarch ;  Philip  received  the  north-east  of  the 
realm,  and  was  called  tetrarch ;  and  Galilee  was  given  to 
Herod  Antipas,  who  bore  the  same  title  (Luke  iii.  1). 
These  three  sovereignties  were  reunited  under  Herod 
Agrippa  from  41  to  44  A.D.  Another  tetrarchy  is  men 
tioned  in  Luke  iii.  1,  viz.,  that  of  Lysanias  in  the  little 
district  of  Abilene,  near  Damascus,  in  the  valley  of  the 
Barada.  An  inscription  of  this  Lysanias  is  given  in  (7. 
/.  Gr.,  4521. 

See  Renan,  Mem  de  TAcad.,  xxvi.  2  (1870),  p.  49  sq. 

TETUAN  (Tettdurin),  a  town  of  Morocco,  about  23 
miles  south-south-west  from  Ceuta  and  44  south-east 
from  Tangiers,  is  picturesquely  situated  about  9  miles 
inland  on  the  steep  slope  of  a  hill,  behind  which  rise  the 
bold  Rif  Mountains.  It  is  surrounded  by  walls  flanked 
with  towers,  and  has  on  the  summit  of  the  hill  a  castle 
which  is  the  residence  of  the  governor.  The  streets  are 
narrow,  unpaved,  and  dirty,  and  with  few  exceptions  the 
houses  are  poor.  Some  of  the  numerous  mosques,  however, 
are  handsome.  The  principal  manufactures  are  gun-barrels, 
coarse  woollen  cloths,  and  woollen  and  silk  sashes.  The 
harbour  of  Tetuan,  at  the  mouth  of  the  Martil,  allows  only 
small  vessels  to  cross  the  bar,  and  the  roadstead  is  much 
exposed  to  the  east.  There  is  some  export  trade  in  cattle, 
grain,  fruit,  leather,  and  wool,  principally  to  Gibraltar. 
The  population  of  Tetuan  is  estimated  at  about  20,000 
(5000  Jews). 
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Tetuan  is  said  to  have  been  founded  in  1492  by  refugees  from 
Granada.  It  was  taken  by  storm  on  4th  February  1860  by  the 
Spaniards  under  O'Donnell,  but  restored  to  Morocco  when  peace 
was  concluded. 

TEUTOXES,  or  TEUTONI,  a  powerful  German  tribe, 
first  appearing  in  history  along  with  the  CIMBRI  (q.v.}. 
They  are  again  mentioned  at  a  later  period  by  Pliny  (H.  JV., 
xxxvii.  11)  and  others  as  inhabiting  a  district  in  the  north 
west  of  Germany  to  the  north  of  the  Elbe.  The  name  of 
Teutones  was  never  employed  either  by  the  Germans  them 
selves  or  by  the  Romans  as  a  general  name  for  the  whole 
German  nation. 

TEUTONIC  LANGUAGES.  See  GERMANY  (vol.  x.  p. 
514  sq.) ;  also  ENGLISH  LANGUAGE,  GOTHS  (voL  x.  p.  852 
sq.),  SCANDINAVIAN  LANGUAGES,  FRISIANS,  and  HOLLAND 
(vol.  xii.  p.  84  sq.). 

TEUTONIC  ORDER,  THE,  or  TEUTONIC  KNIGHTS  OF 
ST  MARY'S  HOSPITAL  AT  JERUSALEM  (Deutscher  Orden, 
Deutsche  Hitter,  Orden  der  Hitter  des  Hospitales  St  Marien 
zu  Jerusalem},  is  one  of  the  three  great  military  and  re 
ligious  orders  to  which  the  crusades  gave  birth.  Its 
name  is  derived  from  a  German  hospital  founded  at 
Jerusalem  in  1128,  which  disappeared  on  the  capture  of 
the  Holy  City  by  the  Saracens  in  1187.  The  pity  excited 
in  the  minds  of  some  German  merchants  by  the  sufferings 
of  the  Christian  soldiers  at  the  siege  of  Acre  in  1190 
induced  them  to  revive  the  work  of  this  society  under  a 
somewhat  different  form  ;  and  eight  or  nine  years  later  the 
society,  as  thus  resuscitated,  was  converted  into  a  military 
order.  Like  the  two  other  military  orders,  the  Teutonic 
order  adopted  the  Augustine  rule  of  life ;  and,  in  addition 
to  the  ordinary  monastic  vows,  the  members  laid  upon 
themselves  the  special  obligations  of  tending  sick  and 
wounded  pilgrims  and  of  fighting  the  pagans.  Frederick, 
duke  of  Swabia,  took  the  young  order  under  his  protection, 
and  it  soon  received  charters  from  the  pope  and  emperor, 
entitling  it  to  the  same  privileges  as  the  Templars  and 
Knights  of  St  John.  Whatever  was  the  case  at  first,  the 
members  of  the  order  were  ultimately  required  to  be 
Germans  of  honourable  birth.  Priest  brothers  were  intro 
duced  about  1220,  and  afterwards  half-brothers,  like  the 
freres  servants  dJarm.es  of  the  other  orders,  who  did  not 
require  to  be  of  noble  birth,  and  might,  to  some  extent, 
continue  their  ordinary  secular  occupations.  The  distin 
guishing  garb  of  the  order  consisted  of  a  white  mantle 
with  a  black  cross. 

Almost  at  once  a  rich  stream  of  benefactions  of  all  kinds 
began  to  flow  into  the  coffers  of  the  order,  which  gradu 
ally  acquired  extensive  territories  in  Palestine  and  also  in 
Germany  and  other  parts  of  Europe.  Its  first  seat  was  at 
Acre,  and  the  first  grand -master  was  a  Rhenish  knight 
named  Herman  "VValpot  of  Bassenheim.  The  order  rose 
to  great  power  and  influence  under  Herman  von  SALZA 
(q.v.),  who  held  the  office  of  grand-master  from  about  1210 
to  1239,  and  enjoyed  the  fullest  confidence  of  both  em 
peror  and  pope.  He  was  also  keen  enough  to  see  the 
hopelessness  of  the  attempt  to  expel  the  Mohammedans  from 
the  Holy  Land,  and  eagerly  hailed  the  opportunity  of  trans 
ferring  the  activity  of  the  order  to  another  sphere  which 
was  afforded  by  the  invitation  to  undertake  a  crusade 
against  the  heathen  Prussians.  The  successful  progress  of 
this  crusade,  the  aggrandizement  thereby  accruing  to  the 
order,  and  its  subsequent  decline  have  already  been  nar 
rated  in  the  article  PRUSSIA  (vol.  xx.  pp.  5-6).  Soon 
after  the  beginning  of  the  struggle,  in  1237,  the  Teutonic 
order  absorbed  the  order  of  the  Brothers  of  the  Sword,  a 
union  which  brought  Courland,  Semgallen,  and  Livonia  to 
swell  its  territories.  In  1291,  when  Acre,  the  last  strong 
hold  of  the  Franks  in  Palestine,  fell  the  order  removed  its 
headquarters  to  Venice ;  but,  when  its  centre  of  gravity 


became  so  obviously  shifted  to  the  extensive  territories 
won  from  the  Prussians,  the  seat  of  government  was  trans 
ferred  (1309)  to  MARIENBURG  (q.v.)  on  the  Vistula,  where 
a  splendid  castle  was  erected  for  the  grand-masters.  The 
grand -mastership  of  Weinrich  von  Kniprode  (1351-82)  is 
the  most  prosperous  period  in  the  history  of  the  order. 
Its  territorial  possessions  far  exceeded  those  attained  by 
either  of  the  rival  orders,  stretching  from  the  Oder  on  the 
west  to  the  Gulf  of  Finland  on  the  east,  and  containing  a 
population  of  two  to  three  million  souls.  Its  government 
at  first  was  excellent,  and  for  a  time  it  may  be  said  to 
have  played  the  leading  role  in  the  political  history  of 
northern  Europe.  Wherever  the  order  spread,  Christianity 
and  German  national  life  were  introduced.  Its  revenues 
were  very  large,  and  its  ranks  were  kept  full  by  hosts  of 
aspirants  to  a  share  in  its  pious  and  lucrative  crusades. 

So  long  as  the  order  maintained  its  own  high  standard 
all  went  well  with  it.  But  its  internal  decay  was  syn 
chronous  with  external  events  that  would  alone  have  been 
extremely  perilous.  The  union  of  Poland  and  Lithuania 
in  1386  raised  up  a  jealous  neighbour,  whose  power  it  was 
wellnigh  impossible  in  the  long  run  to  resist,  while  the 
nominal  conversion  of  the  latter  to  Christianity  struck  at 
the  root  of  the  order's  prosperity  by  depriving  it  of  its 
mission.  When  there  were  no  more  heathens  within  reach 
to  convert  and  despoil,  the  chief  attraction  to  outsiders  to 
join  its  ranks  disappeared.  After  the  conversion  of  Prussia 
into  a  secular  duchy  the  Teutonic  order  still  continued  to 
exist  as  an  ecclesiastical  organization,  possessing  eleven 
bailiwicks  in  different  parts  of  Europe,  with  a  total  area  of 
850  square  miles  and  88,000  inhabitants.  The  head 
quarters  were  fixed  at  Mergentheim  in  Swabia.  Its  poli 
tical  importance  was  of  course  now  a  thing  of  the  past, 
and  the  scattered  position  of  the  bailiwicks  only  emphasized 
its  weakness.  In  1801  the  bailiwicks  to  the  west  of  the 
Rhine  were  absorbed  by  France,  and  in  1809  the  order 
was  entirely  suppressed  by  Napoleon,  its  lands  going  to 
the  secular  principalities  within  which  they  lay.  In  1840 
the  order  was  resuscitated  in  Austria,  where  it  now  exists 
as  a  semi -religious  knighthood,  presided  over  by  a  royal 
archduke.  Of  late  it  has  been  doing  something  towards 
justifying  its  existence  and  connecting  itself  with  its  past 
history  by  engaging  in  the  ambulance  service  in  time  of 
war.  The  bailiwick  of  Utrecht,  which  survived  the  decree 
of  Napoleon,  also  still  exists,  but  the  Dutch  representatives 
of  the  order  have  become  Protestants.  The  jewel  of  the 
order  consists  of  a  black  and  white  cross,  surmounted  by 
a  helmet  with  three  feathers. 

The  complete  organization  of  the  Teutonic  order  included  a 
grand-master  (hochmeister),  provincial  masters  (landmeister)  for  the 
greater  provinces,  and  commanders  (komtiireri)  for  the  smaller  dis 
tricts  and  castles.  The  power  of  these  officers  was  not,  however, 
absolute.  The  grand-master  co-operated  with  a  chapter  consisting 
of  the  provincial  masters  and  five  other  important  functionaries, 
while  the  provincial  masters  in  turn  had  to  consult  with  the 
council  formed  by  the  knight  commanders.  The  privileges  enjoyed 
by  the  order  in  its  palmy  days  were  of  the  most  extensive  nature, 
and  its  relations  to  both  church  and  state  were  often  of  a  most 
exceptional  nature. 

See  Voigt,  Geseh.  d.  Deutschen  Ritterordens(l8!>7-bff);  Lohmeyer,  Gesch.  v.  Ost- 
u.  West-Preussen  (voL  i.,  Gotha,  1881) ;  and  E.  Strehlke,  Tabulae  Ordinis  Theu- 
tonici  (Berlin,  1869). 

TEWKESBURY,  an  ancient  borough  and  market-town 
of  Gloucestershire,  England,  is  situated  in  a  fine  pastoral 
valley  at  the  junction  of  the  Severn  and  the  Upper  Avon, 
and  on  the  Midland  and  Great  Western  Railways,  15 
miles  south  of  Worcester  and  126  north-west  of  London. 
It  has  three  principal  streets,  which  are  regularly  built  and 
well  paved.  The  Severn  is  crossed  by  an  iron  bridge  with 
a  flattened  arch  of  170  feet  span,  erected  by  Telford  in 
1824.  Of  the  great  Benedictine  abbey,  one  of  the  richest 
foundations  in  England,  refounded  and  enlarged  by  Sir 

XXIII.  —  26 


202 


T  E  X  — T  E  X 


Robert  Fitz-Hamon  in  the  12th  century  on  the  site  of  the 
ancient  hermitage  and  Saxon  monastery,  there  only  remain 
the  gate  and  part  of  the  cloisters.     The  abbey  church, 
consecrated  in  1125,  is  a  magnificent  specimen  of  Early 
Norman.     This  elaborate  cruciform  building  consists  of 
nave  and  side  aisles,  with  transepts  united  by  a  grand 
central  tower  richly  arcaded.     The  choir  terminates  in  an 
apse  and  is  surrounded  by  an  ambulatory.     One  of  the 
most  remarkable  features  of  the  building  is  the  unique 
western  front,  the  central  part  of  which  is  occupied  by  one 
vast  arch  extending  from  the  ground  to  the  roof.     Origin 
ally  it  was  filled  in  with  Norman  windows,  but  these  were 
removed  in  the  14th  century,  when  the  whole  building 
underwent  restoration  in  the  Middle  Decorated  style,  of 
which  it  is  one  of  the  finest  existing  examples.     The  nave 
was  refilled  by  tracery  windows,  and  stone  groining  was 
substituted  for  the  carved  wooden  ceiling,  a  like  transfor 
mation  taking  place  in  the  transepts.     The  old  Norman 
columns  in  the  choir  still  exist ;  but  above  them  rises  a 
grand  superstructure  of  Decorated  work.      The  elegant 
clerestory  windows  are  of  the  14th  century,  with  stained 
glass  of  the  same  date.     The  ambulatory  was  rebuilt  some 
distance  farther  out,  and  from  it  projected  a  beautiful  series 
of  chapels.     The  elaborate  tombs  include  those  of  Sir 
Robert    Fitz-Hamon,    the   De   Spensers,  Alan   prior   of 
Canterbury,  Sir  Guy  de  Brien,  and  the  vault  of  George 
duke  of  Clarence  (murdered  in  the  Tower)  and  his  wife 
Isabella.     Edward,  prince  of  Wales,  slain  after  the  battle 
of  Tewkesbury  (1471)  by  the  Yorkists,  is  also  buried  in 
the  church,  which  has  undergone  an  extensive  process  of 
restoration  under  the  direction  of  Sir  Gilbert  Scott.     In 
the  High  Street  there  are  several  ancient  timbered  and 
gabled  houses.     Remains  of  an  ancient  wall  have  been 
discovered  adjoining  the  town.      The  principal  modern 
buildings  are  the  town-hall,  the  philharmonic  hall,  and  the 
corn  exchange.     There  is  a  free  grammar-school  and  a 
number  of  charities,  including  the  dispensary,  the  rural 
hospital,  and  Queen  Mary's,  Barnes's,  Richardson's,  and 
Russell's  almshouses.    Formerly  Tewkesbury  had  a  woollen 
trade  and  an  important  mustard  manufacture,  but  it  is  now 
chiefly  dependent  on  its  agricultural  trade.     The  popula 
tion  of  the  municipal  borough  (area,  2619  acres)  in  1871 
was  5409,  and  in  1881  5100. 

The  town  is  supposed  to  derive  its  name  from  Theoc,  a  Saxon 
monk,  who  founded  a  hermitage  here  in  the  end  of  the  7th  century, 
which  was  changed  into  a  monastery  by  the  duke  of  Mercia  in  715, 
and  rebuilt  by  Sir  Robert  Fitz-Hamon  in  1102.  On  the  death  of 
Fitz-Hamon  in  1147  the  manor  passed  to  the  De  Clares,  who  became 
merged  in  the  De  Spensers,  they  in  turn  in  the  Beauchamps,  and 
the  Beauchamps  in  the  Nevilles.  At  Tewkesbury  took  place,  4th 
May  1471,  the  battle  between  the  Yorkists  and  Lancastrians  which 
placed  the  crown  on  the  head  of  Edward  IV.  During  the  Civil 
War  the  town  was  occupied  by  the  Parliamentarians,  who  were 
driven  out  by  the  Royalists  ;  but  it  was  surprised  and  captured  by 
the  former  in  1644,  after  which  it  remained  in  their  possession. 
Tewkesbury  was  first  incorporated  by  Elizabeth  in  1574,  and  when 
James  I.  sold  the  manor  to  the  corporation  in  1609  he  granted  it 
a  new  charter  with  extended  privileges.  This  being  lost  during 
the  Civil  War,  a  new  charter  was  granted  by  Charles  II.  Between 
1692  and  1698  the  town  was  without  a  corporation,  but  a  new 
charter  was  granted  by  William  III.,  which  remained  the  govern 
ing  charter  until  the  passing  of  the  Municipal  Act.  Until  1867 
Tewkesbury  returned  two  members  to  the  House  of  Commons  ; 
from  1867  to  1885  it  returned  one  ;  and  in  1885  it  became  merged 
in  the  north  or  Tewkesbury  division  of  Gloucestershire. 

The  Annales  de  Theokesberia  (1066-1263)  are  published  in  Anncdes  Monastics, 
edited  by  H.  R.  Luard,  1864. 

Plate  III.  TEXAS,  the  largest  in  area  and  the  eleventh  in  popula- 
Bound-  tjon  Of  t^  United  States  of  America,  is  bounded  by  the 
Gulf  of  Mexico  on  the  S.E.,  by  Louisiana  and  Arkansas 
on  the  E.,  by  Arkansas  and  the  Indian  Territory  on  the 
N.,  the  latter  extending  north  of  its  northern  prolonga 
tion  (the  Panhandle),  by  New  Mexico  on  the  W.  and  N.  of 
its  western  prolongation  (the  trans-Pecos  region),  and  by 
Mexico  on  the  S.W.  Its  area  in  1880  was  262,290  square 
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miles,  or  one-eleventh  (nearly  9  per  cent.)  of  the  entire 
area  of  the  United  States.  The  extreme  length  is  740 
miles,  the  breadth  825,  and  the  coast  line  400  miles.  The 
boundaries,  as  recognized  by  the  United  States  Govern 
ment,1  are — the  Gulf  of  Mexico  from  the  Rio  Grande  to  the 
Sabine  river,  the  Sabine  river  to  32°  N.  lat.,  thence  the 
meridian  of  94°  10'  to  the  Red  river  of  Louisiana,  thence 
following  that  river  west  to  its  intersection  with  the  100th 
meridian,  thence  north  to  lat.  36°  30',  thence  west  to  103° 
W.  long.,  thence  south  to  lat.  32°,  thence  west  to  its  inter 
section  with  the  Rio  Grande,  which  river  constitutes  the 
south-western  border  of  the  State  to  the  Gulf  of  Mexico. 

The  surface  features  are  exceedingly  varied,  the  prevailing  ele-  Physical 
ments  being  steppes  or  treeless  plains  in  the  north-west,  mountains  features 
west  of  the  Pecos  river,  forests  in  the  east,  marshes  adjacent  to  the  and  divi- 
coast,  low  prairies  in  the  south-east,  and  a  combination  of  prairies  sions. 
and  broken  hills,  interspersed  with  forest  growth  and  thickets  of 
tall  shrubs  (chaparral),  in  the  centre.    These  regions  are  classified  as 
follows  (see  map  below).     (1)  The  coast  plain  is  the  direct  geo 
graphical  and  geological  continuation  of  the  other  States  which 
border  on  the  Gulf  of  Mexico.     It  includes  all  the  country  east  of 
a  line  concentric  with  the  coast,  drawn  from  Texarkana  in  the 
north-east  corner  of  the  State  to  near  Laredo  on  the  Rio  Grande. 
The  general  direction  of  its  slope,  in  common  with  that  of  the  rest 
of  the  State,  is  from  north-west  to  south-east.     Its  altitude  ranges 
up  to  500  feet.     The  immediate  coast  strip  is  newly  made  marsh 
land  ;  west  of  this  and  north  of  the  Colorado  river  are  forests  ;  and 
to  the  south  of  it  the  country  is  mostly  a  plain.     (2)  The  black 
prairie    region    suc 
ceeds  the  coast  plain 
on  the  west.  Its  west 
ern  border  is  sharply 
defined      from      the 
Red  river  to  the  Rio 
Grande,      beginning 
at  Denison,   passing 
through  or  near  the 
cities    of    Sherman, 
Dallas,  Waco,  Austin , 
and  San  Antonio,  and 
then  deflected  west 
ward  to  Eagle  Pass. 
It  is  a  gently  undu 
lating  prairie,  covered 
with  a  rich  black  soil, 
and  varies  in  altitude 
from  300  to  700  feet. 

(3)  The  central  region  Ma?  showing  *«*»pl«cal  divisions, 

extends  from  the  black  prairie  region  on  the  east  to  the  eastern 
escarpment  of  the  great  plains  on  the  north-west  and  the  trans-Pecos 
mountains  on  the  south-west.  This  is  the  only  region  of  Texas  which 
is  not  the  direct  continuation  of  the  phj'sical  features  of  some  ad 
joining  political  division.  A  great  variety  of  conditions  is  embraced 
within  its  bounds.  In  its  north-eastern  part  are  two  long  belts  of 
stunted  forest  (the  Cross  Timbers),  extending  from  the  Red  river 
to  the  Brazos,  and  separated  by  a  prairie  50  miles  in  width.  This 
is  the  most  fertile  portion  of  the  entire  region.  West  of  this 
sub-region  and  north  of  the  Colorado  is  a  broken,  arid  country 
(the  Coal-measures),  having  a  sandy,  pebbly  soil,  covered  with  a 
scattered  growth  of  vegetation.  West  of  this,  between  the  100th 
meridian  and  the  escarpment  of  the  plains,  is  the  gypsum  conn  try, 
consisting  of  the  so-called  "  red  beds  "  of  the  western  United  States, 
accompanied  by  massive  deposits  of  gypsum  and  other  salts.  This 
country  is  much  sculptured  by  erosion,  and  in  places  resembles  the 
"  bad  lands  "  of  the  upper  Missouri  country.  There  are  also  exten 
sive  intervals  of  prairie  here.  Near  the  centre,  in  the  counties  of  San 
Saba,  Mason,  and  Llano,  is  a  rough,  semi-mountainous  area  of  older 
formations.  The  southern  half  of  the  central  region  is  a  broken 
country  of  white  limestone  formation,  semi-tropical  in  climate, 
and  covered  with  scraggy  vegetation,  its  physical  features  graduat 
ing  into  those  of  northern  Mexico.  The  south-western  part  is  a 
rolling  plain,  entirely  destitute  of  streams.  Throughout  the 
region,  at  intervals  of  many  miles,  low,  truncated  hills  (buttes) 
occur,  representing  the  remains  of  limestone  formations  now  being 
rapidly  eroded.  The  region,  as  a  whole,  is  poorly  watered.  It  is 
best  adapted  for  cattle  and  sheep  raising,  and  is  the  chief  locality 
of  those  industries  in  Texas.  The  altitude  varies  from  700  to 
2500  feet.  (4)  The  plains  region  is  the  portion  of  the  State  west 
of  the  101st  meridian  and  north  of  the  thirty-second  parallel, 


1  The  State  does  not  recognize  the  South  Fork  of  the  Pied  river 
as  the  northern  boundary,  but  insists  upon  the  North  Fork  ;  it  also 
claims  the  100th  meridian  as  laid  down  upon  Hellish' s  map  (100  miles 
east  of  the  true  meridian)  as  the  eastern  border  of  the  Panhandle. 
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commonly  known  as  the  "Staked  Plain"  (Llano  Estacado).  It 
is  the  direct  southern  continuation  and  termination  of  the  great 
plains  of  the  North  American  continent  which  extend  along  the 
eastern  slope  of  the  Rocky  Mountains  from  British  America  to  the 
Rio  Pecos.  The  eastern  edge  is  well  marked  by  a  steep  escarpment, 
which,  in  consequence  of  destructive  erosion,  is  constantly  receding 
to  the  westward.  The  surface  is  smooth,  and  utterly  devoid  of 
forest  growth  or  streams  of  water.  But  there  are  many  small 
ponds  or  lakes,  and  in  the  southern  part  these  are  saline.  The 
soil  is  light,  rich,  and  porous,  and  is  covered  with  a  good  growth  of 
grass.  Until  a  few  years  ago  this  region  was  totally  unpeopled, 
but  many  portions  of  it  are  now  (1887)  used  for  grazing  purposes, 
water  being  secured  by  means  of  wells  or  artificially  constructed 
reservoirs.  The  altitude  ranges  from  2500  to  4000  feet.  (5)  The 
trans-Pecos  or  mountainous  region  west  of  the  Pecos  river  is  com 
posed  of  numerous  mountain  peaks  and  ranges,  with  intervening 
valleys  of  many  miles  in  width.  It  is  poorly  watered,  and  the 
population  outside  the  immediate  Rio  Grande  valley  is  very  sparse. 
The  general  level  of  the  country  is  from  3000  to  5000  feet. 

The  rivers  are  separable  into  several  sub-systems.  The  Rio 
Grande  and  the  Arkansas,  constituting  the  north  and  south  limits 
of  the  Texas  drainage  system,  with  their  respective  tributaries,  the 
Pecos  and  the  Canadian,  originate  in  a  limited  district  of  northern 
Nuw  Mexico  and  Colorado,  and  ultimately  reach  the  sea  at  points 
a  thousand  miles  apart.  The  Canadian  and  the  Pecos  have  cut 
deep  canons  through  the  Llano  Estaeado.  The  former  continues 
eastward  through  Indian  Territory,  and  the  latter  southward,  join 
ing  the  Rio  Grande  between  101°  and  102°  W.  long,  on  the  southern 
border  of  the  State.  The  Rio  Grande  and  the  Pecos  receive  no 
tributaries  of  importance  in  Texas,  but  are  constant  in  their  flow. 
The  next  and  most  important  group  comprises  the  Red,  the  Brazos, 
and  the  Colorado,  all  of  which  originate  along  the  eastern  border 
of  the  Llano.  They  traverse  similar  regions,  and  have  a  general 
resemblance  in  character  of  sediment,  irregularity  of  flow,  velocity, 
and  topography  of  drainage  basins.  Their  brackish  water  is  princi 
pally  derived  from  the  sudden  precipitation  of  rainfall  along  the 
gypsiferous  escarpments  of  the  Llano.  Its  volume  is  ordinarily 
small,  the  flow  often  ceasing  entirely  west  of  the  black  prairie 
region.  There  are  periodic  freshets,  however,  which  suddenly 
swell  the  volume  to  enormous  proportions.  These  freshets,  laden 
with  the  rich  red  loam  of  the  plains,  usually  reach  the  lower  in 
habited  sections  of  the  State  in  periods  of  drought,  and  are  termed 
"red  rises."  Much  of  this  sediment  is  deposited  upon  the  flood 
plane  of  the  lower  valleys,  and  by  this  process  the  most  valuable 
sugar  and  cotton  lands  of  the  coast  plain  have  been  built  up. 
Another  important  group  consists  of  the  Sabine,  the  Trinity,  the 
San  Marcos,  the  Gnadalupe,  and  the  Nueces,  most  of  which  have 
their  origin  near  the  western  border  of  the  black  prairie  region. 
These  streams  have  a  greater  volume  and  are  more  constant  in  flow 
than  any  others,  and  are  usually  without  deep  canons  or  wide 
bottoms.  Many  of  them,  especially  those  south  of  Austin,  have 
their  origin  from  large  springs  situated  along  the  foot  of  the  escarp 
ment  line  extending  from  Austin  southwestward.  Another  sub 
sidiary  system  of  streams  originates  in  the  narrow  Quaternary 
region  along  the  coast,  within  the  district  of  the  greatest  rainfall. 
These  streams  are  tidal,  and  sometimes  navigable  towards  their 
mouths.  Most  of  them  are  locally  known  as  bayous.  In  general, 
the  rivers  of  Texas  are  not  adapted  for  irrigation  or  navigation. 
Neither  do  they  afford  much  available  water  power  north  of  Austin. 

The  entire  geologic  series,  with  a  few  exceptions,  is  represented  in 
Texas.  The  earlier  Palaeozoic  rocks,  including  the  pre-Cambrian 
(Keweenawian  ;  A  in  accompanying  geological  map),  the  Pots 
dam  (oc),  and  the  Ordovician  (oc),  up  to  the  Trenton,  underlie  the 
State,  but  are  only  exposed  in  two  limited  districts.  The  first  of 
these  is  in  the  counties  of  Mason,  Llano,  Burnet,  and  San  Saba 
in  the  central  region  ;  the  other  is  in  the  disturbed  mountainous 
portion  of  the  trans-Pecos  region.  The  Cambrian  was  deposited 
horizontally  upon  the  upturned  Keweenawian,  and  the  Ordovician 
appears  to  rest  conformably  upon  the  Cambrian  (Potsdam) ;  but 
there  was  a  continental  elevation  of  the  whole  region,  probably 
commencing  at  the  close  of  the  Trenton  epoch,  which  continued 
until  the  beginning  of  the  Coal -measure  epoch,  for  the  Upper 
Silurian,  Devonian,  and  sub  -  Carboniferous  are  absent,  and  the 
earlier  rocks  are  disturbed.  These  earlier  Palaeozoic  sediments 
present  no  marked  stratigraphical  or  palseontological  differences 
from  the  same  formations  throughout  the  continent,  and  thus 
show  the  widely  distributed  uniformity  of  conditions  which  then 
existed.  At  the  commencement  of  the  Carboniferous  period,  how 
ever,  that  marked  difference  of  faunal,  lithological,  and  strati- 
graphical  features  began  which  distinguishes  the  synchronous 
deposits  of  the  later  formations  of  the  western  and  eastern  portions 
of  the  United  States.  The  Texas  region  has  been  the  transition 
ground,  and  hence  all  the  geologic  deposits,  beginning  with  the 
Carboniferous,  have  two  faces,  dependent  upon  their  geographical 
position  east  or  west  of  100°  W.  long.,  and  representing  the  sedi 
ments  either  of  interior  continental  basins  or  of  the  waters  of  the 
Atlantic  during  alternating  periods  of  submergence  and  emergence. 


The  Carboniferous  rocks,  and  most  of  the  succeeding  formations, 
are  exposed  in  two  widely  separated  portions  of  the  State,  with 
entirely  different  lithological  and  faunal  aspects.  The  mutual  re 
lations  of  these  series  have  never  been  traced.  The  first  occurs  in 
the  central  region  between  97°  and  100°  W.  long.,  north  of  the 
Colorado  river,  and  consists  of  clays,  sandstones,  conglomerates, 
limestones,  and  coal  seams  of  workable  thickness.  It  is  the  south 
western  prolongation  and  termination  of  the  Coal-measures  of  the 
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eastern  United  States.  These  rocks,  although  in  general  similar  to 
them,  differ  in  some  respects  from  those  of  the  same  formation 
further  east,  and  also  exhibit  a  few  resemblances  to  the  strictly 
marine  Carboniferous  of  the  Rocky  Mountain  region  (K2).  To  the 
other  series  belongs  the  trans-Pecos  Carboniferous  (K1).  Although 
this  is  of  the  same  geologic  age  as  the  eastern  Coal-measures,  it  is 
a  purely  marine  deposit  of  limestones  and  sandstones,  and  is  barren 
of  vegetable  remains.  It  is  exposed  along  the  Guadalupe  and  other 
mountains  of  the  trans-Pecos  region,  forming  the  most  eastern 
outcrops  of  the  non-coal-bearing  Carboniferous  of  the  west.  The 
study  of  the  areal  distribution  and  relation  of  the  strata  intervening 
between  the  Carboniferous  and  the  fully-identified  Cretaceous  in 
Texas  has  not  been  begun.  The  Permian,  Triassic,  and  Jurassic, 
if  they  exist,  have  not  been  clearly  diagnosed,  although  these 
names  have  been  applied  to  the  series  of  rocks  west  of  the  central 
Carboniferous  region.  The  thickness  of  the  sediments  belonging 
to  these  undetermined  strata  is  very  great.  They  are  mostly  un- 
fossiliferous,  and  the  presence  of  stratified  gypsum  and  other  salts 
indicates  that  they  were  laid  down  in  an  interior  basin  cut  off  from 
oceanic  waters  and  were  too  highly  concentrated  for  the  existence 
of  molluscan  life.  Certain  of  these  deposits,  known  as  "  red  beds  " 
or  "Jura-Trias"  (JT),  extend  beneath  the  Llano  Estacado,  across 
New  Mexico,  and  into  Arizona.  The  Cretaceous  is  by  far  the  most 
conspicuous  and  extensive  of  the  geologic  formations  of  the  State. 
It  once  covered  the  entire  territory,  but  has  been  eroded  away  in 
many  places  west  of  the  black  prairie  region,  exposing  the  older 
formations,  and  is  covered  to  the  east  of  that  region  by  more  recent 
deposits.  From  the  fact  that  the  lowest  member  of  the  series  is 
found  resting  directly  upon  the  pre-Cambrian  in  Llano  county,  the 
Carboniferous  in  Lampasas  and  the  counties  northward,  the  Silurian 
in  the  trans-Pecos  region,  and  the  Jura-Trias  beds  in  the  plains 
region,  it  is  evident  that  its  beginning  marked  a  period  of  conti 
nental  submergence,  and  that  this  submergence,  from  the  great 
thickness  of  pelagic  sediments  in  it,  was  long  continued.  The 
lowest  member  of  the  series,  the  oldest  known  of  the  American 
Cretaceous,  is  unknown  elsewhere  in  the  United  States,  and  its 
peculiar  features  give  individuality  to  the  central  region.  This 
member  (ex),  which  may  be  called  the  Texas  group,  is  the  equiva 
lent  of  the  Neocomian  of  Europe,  and  many  of  its  fossils  are  common 
to  Europe  and  America.  It  is  not  exposed  east  of  the  central  region, 
except  (probably)  in  the  salines  of  Louisiana.  There  was  a  great 
elevation  of  this  deep-sea  formation  at  its  close,  as  is  attested  by  the 
shallow  water  sediments  of  later  groups  deposited  unconformably 
upon  it.  The  Middle  (cc,  cs1)  and  the  Upper  Cretaceous  (cs3 
and  cs1)  are  also  well  exposed.  The  black  prairie  region  is  under 
lain  by  the  middle  and  upper  groups  of  the  marine  Cretaceous 
characteristic  of  the  other  Gulf  States  and  known  as  the  Rotten 
Limestone  (cs1)  and  Ripley  (cs1)  groups.  The  Cretaceous  groups 
of  the  Rocky  Mountain  region  extend  into  Texas,  and  are  exposed 
in  the  trans-Pecos  region  and  along  the  lower  Rio  Grande.  The 
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Tertiary  formations,  so  far  as  recognized,  are  purely  marine,  and, 
like  the  marine  Upper  Cretaceous  of  the  black  prairie  region,  are 
the  direct  geographical  continuation  of  the  formations  of  the  other 
Gulf  States.  They  occupy  the  coast  plain,  in  bands  approximately 
concentric  with  the  shore  of  the  Gulf  of  Mexico,  and  represent 
the  sediments  of  its  receding  waters.  The  alleged  occurrence  of 
the  fresh-water  Miocene,  the  Loup  river  group  (M),  upon  the  Llano 
Estacado  has  not  been  demonstrated.  Quaternary  (Q)  and  other 
recent  alluvial  deposits  occur  along  the  coast  and  the  upper  terraces 
of  the  three  older  river  systems  as  far  west  as  the  eastern  border 
of  the  central  region.  This  is  attested  by  the  character  of  the  de 
posits,  accompanied  by  well-authenticated  remains  of  the  elephant 
and  mastodon.  These  Quaternary  soils  are  mostly  the  redeposited 
detritus  of  the  strata  of  the  eastern  escarpment  of  the  Llano 
Estacado,  which  is  carried  down  by  the  "  red  rises. "  The  surface 
features  of  the  central  region  are  the  result  of  sub-aerial  denudation. 
The  black  prairie  is  protected  from  this  destructive  erosive  process 
by  the  tenacious  character  of  its  soil ;  and  the  coast  plain  is  covered 
by  a  luxuriant  forest  growth,  and  is  constantly  extending  eastward 
by  the  recession  of  the  shore  line.  The  final  emergence  of  the  State 
began  in  Middle  Cretaceous  time,  and  was  connected  with  the  same 
movements  that  brought  up  the  Rocky  Mountain  system.  The 
strata  of  Texas,  except  the  Palaeozoic  groups,  are  soft,  and  yield 
readily  to  disintegration.  A  few  eruptive  sheets  are  found  in  the 
trans-Pecos  region  and  along  the  lower  Rio  Grande,  being  remnants 
of  the  eastern  edge  of  the  great  eruptive  area  of  the  Rocky  Moun 
tain  region.  Granitic  masses  occur,  as  extrusions  from  the  pre- 
Cambrian,  in  the  central  and  trans-Pecos  Palaeozoic  deposits. 

The  eastern  ranges  of  the  Rocky  Mountain  system  are  deflected 
towards  the  Gulf  of  Mexico  after  passing  south  of  33°  N.  lat.,  and 
take  a  south-easterly  course  through  Texas  into  Mexico,  the  trend 
of  their  axes  being  generally  parallel  to  the  direction  of  the  Rio 
Grande  and  its  principal  tributaries.  The  only  true  mountains  in 
Texas  are  situated  west  of  the  Pecos,  with  the  exception  of  a  few 
foot-hills  (lomitas)  which  re-enter  the  State  from  Mexico  near 
Eagle  Pass  and  follow  the  river  to  an  undetermined  point  below 
Laredo.  The  principal  ranges  are  the  Guadalupe,  Limpia,  Chinali, 
Los  Chisos,  Organ,  and  Franklin  Mountains.  They  are  composed 
of  older  rocks,  in  most  places  ;  the  later  formations  have  been 
washed  away,  except  where  protected  by  eruptive  flows.  The  most 
eastern  and  northern  of  these  mountains  are  usually  the  highest. 
Guadalupe  Peak  is  9000  feet ;  Limpia  Peak  and  the  crest  of  the 
Chinalis,  from  3500  to  8000  feet ;  Eagle  Mountains,  7000  ;  and 
the  intervening  valleys  from  3500  to  5000  feet.  The  low  buttes  of 
the  central  region  are  miscalled  mountains  upon  most  maps. 
There  are  several  well-defined  escarpments  extending  for  long 
distances,  approximately  north  and  south  The  step  of  the  first  of 
these,  from  Austin  to  Eagle  Pass,  is  from  200  to  500  feet  high,  and 
is  the  result  of  an  elevation  at  the  close  of  the  early  Cretaceous 
period.  Near  the  100th  meridian  another  escarpment  occurs,  and 
along  the  eastern  and  southern  borders  of  the  Staked  Plain  still 
another.  The  western  part  of  the  coast  plain  has  a  few  low  hills. 
The  rest  of  the  State  has  no  notable  prominences. 

Minerals.  The  mineral  resources  of  Texas  have  not  been  mapped  or  studied, 
and  hence  the  State  ranks  last  in  mineral  products.  The  trans- 
Pecos  region  is  rich  in  silver  and  lead  ores  ;  but  the  State  owns  the 
mineral  rights  of  nearly  all  the  land,  and  has  hitherto  declined  to 
open  them  to  development.  Only  one  mine  is  worked  here.  Silver 
and  gold  have  also  been  discovered  and  mined  in  Llano  and  Mason 
counties,  but  without  successful  results.  Gold  occurs  throughout 
the  marine  limestones  of  the  lowest  (Texas)  group  of  the  Cretaceous, 
but  not  in  sufficient  quantity  for  profitable  extraction.  Rich  but 
not  abundant  copper  ores  occur  in  the  drift  of  the  gypsum  country. 
Iron  ore  is  found  in  the  Tertiary  of  eastern  Texas,  and  is  profitably 
reduced  in  a  few  charcoal  furnaces  by  the  aid  of  convict  labour. 
At  present  these  are  remote  from  coal  and  suitable  means  of  trans 
portation.  Magnetic  iron  ore  occurs  in  the  pre-Cambrian  rocks  of 
Mason  county,  and  recent  analyses  show  it  to  be  equal  in  quality  to 
the  best  Swedish  ores.  It  is  in  great  abundance,  but  remote  from 
means  of  transportation  and  fuel.  Ores  of  iron  (sphaero-siderite) 
occur  in  the  central  Carboniferous  formation,  but  their  commercial 
value  is  unknown.  The  non-metals  occur  in  great  abundance  in 
different  portions  of  the  State,  including  salt,  gypsum,  magnesium 
sulphate,  natural  cements,  kaolin,  and  other  clays.  The  unutilized 
beds  of  massive  gypsum  are,  with  the  exception  of  those  of  the 
Sahara  and  the  Andes,  the  purest  and  most  extensive  in  the  world. 
Salt  is  gathered  from  lacustral  deposits  or  mined  at  El  Paso, 
Colorado  City,  and  along  the  lower  Gulf  coast  for  local  use.  The 
coals  of  the  central  Carboniferous  area  have  been  worked  to  some 
extent,  but  are  generally  of  inferior  quality,  having  from  50  to  70 
per  cent,  of  ash.  Very  recent  discoveries  of  better  quality  have 
been  reported.  Tertiary  fibrous  lignite,  of  light  specific  gravity,  is 
found  in  great  abundance  all  along  the  junction  of  the  coast  plain 
and  black  prairie  regions.  It  is  worked  to  a  small  extent,  but 
has  no  commercial  value.  The  most  important  coal  area  is  the 
semi -bituminous  lignite  belt  of  the  trans-Pecos  and  lower  Rio 
Grande  regions,  which  is  the  direct  geographical  continuation  of 
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the  late  Cretaceous  coals  of  New  Mexico  and  Colorado.  It  is 
worked  at  Eagle  Pass  and  Santa  Toma,  near  Laredo.  The  beauti 
ful  marbles  and  other  ornamental  stones  of  the  State  are  untouched, 
with  the  exception  of  the  Llano  county  granite. 

The  amount  and  regularity  of  the  rainfall  decreases  inland,  the  Climate, 
mean  annual  varying  from  52 '3  inches  at  Galveston  to  13  at  El 
Paso  in  the  extreme  west  and  23  at  Mobeetie  in  the  extreme  north. 
The  subjoined  table  gives  the  mean  temperature  and  rainfall  of 
certain  representative  localities  : — 


The  coast  plain  and  the  black  prairie  regions  have  abundant  rain 
fall  for  agricultural  purposes.  It  decreases,  however,  to  the  west, 
and  varies  greatly  in  different  years,  sometimes  being  ample  ;  but  in 
1885-86  it  did  not  average  10  inches.  The  precipitation  is  also 
very  sudden,  seldom  lasting  more  than  a  few  minutes  at  a  time. 
Only  52  per  cent,  of  the  20  inches  of  rainfall  in  the  central  region 
and  west  of  it  falls  in  the  agricultural  season,  one-half  being  in 
summer  and  the  remainder  in  autumn,  so  that  it  is  equivalent  to 
only  15  inches  in  regions  where  the  rainfall  occurs  in  more  pro 
pitious  seasons.  This  condition  is,  however,  especially  favourable 
for  grazing.  There  are  few  statistics  of  the  plains  region  ;  but  the 
rainfall  along  its  eastern  escarpment  is  slightly  greater  and  more 
regular  than  that  of  the  central  region.  The  temperature  varies 
greatly  throughout  the  State,  both  in  extremes  and  means.  Fort 
Ringgold  on  the  lower  Rio  Grande  is  the  hottest  point  in  the  United 
States,  except  Key  West,  Fla.  Its  mean  temperature  is  73 '4°  Fahr. ; 
that  of  El  Paso  is  63°,  and  of  Mobeetie  54 '6°.  The  prevalent  winds 
are  southerly  and  south-easterly,  and  blow  constantly  across  the 
State,  without  which  its  summers  would  be  unendurable.  The  Rio 
Grande  valley  is  not  subject  to  frosts.  Snow  seldom  falls  south  of 
Galveston  and  Austin.  In  the  Panhandle  the  winters  are  severe. 
,  The  arboreal  flora  of  Louisiana  and  Arkansas  extends  into  north-  Flora, 
eastern  Texas,  conformable  with  the  coast  plain,  where,  immediately 
south  of  the  Colorado  river  the  great  pine  belt  of  the  Atlantic 
and  Gulf  coasts  terminates.  The  flora  of  the  great  plains  region, 
principally  consisting  of  nutritious  grasses,  enters  the  north-western 
portion  of  the  State  and  extends  south  to  the  32d  parallel  and  east 
to  the  101st  meridian.  The  peculiar  plants  of  the  Rocky  Moun 
tain  plateaus  penetrate  into  the  trans -Pecos  region,  while  the 
north  Mexican  flora  is  found  along  the  Rio  Grande.  The  central 
region  is  a  transition  ground  where  these  floras  find  representation 
generally  in  deteriorated  and  dwarfed  species.  In  the  coast  plain 
occur  the  long  and  short  leaf  pine,  with  many  species  of  oak  and 
hickory.  The  black  prairie  region  is  destitute  of  trees,  except 
scattered  individuals  of  live  oak  and  the  mesquite  bush  (Prosojris 
glandulosa).  The  broad  river  valleys  of  this  region,  however,  are 
well-timbered  with  pecan,  cypress,  cottonwood,  and  several  species 
of  oak,  and  have  a  vigorous  growth  of  smaller  shrubs.  West  of  the 
black  prairie  region  the  dwarfed,  stunted  trees  are  of  little  value 
except  for  fuel.  The  river  valleys  have  the  same  character  of  trees 
as  further  east,  but  the  rocky  highlands  are  covered  with  scraggy 
bushes  (chaparral)  of  oak,  juniper,  and  cedar.  The  summits  of 
the  Guadalupe  and  Limpia  ranges,  in  the  trans-Pecos  region,  are 
clothed  with  forests  of  the  yellow  (Pimis  ponderosa),  flexible  (P. 
flexilis),  and  nut  pine  (P.  edulis),  all  of  which  attain  great  size. 
Many  smaller  trees  grow  on  these  mountains.  The  valleys  and 
several  of  the  ranges  in  the  last-named  region,  however,  are  desti 
tute  of  trees.  The  entire  Rio  Grande  valley,  from  El  Paso  to 
Brownsville,  grows  many  species  of  cactus  and  other  prickly,  cori 
aceous  shrubs.  The  grasses  of  the  State  are  especially  numerous  in 
species,  and  are  found  most  luxuriantly  on  the  prairies  of  the  lower 
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coast,  the  central,  and  the  plains  regions.  The  lumber  supply  of 
the  State  comes  entirely  from  the  east  Texas  pine  forests.  The 
cedar,  juniper,  and  mesquite  are  only  utilized  for  fuel  and  fencing. 

The  black  bear  (Ursus  americanus),  panther  (Felis  concolor), 
and  lynx  (Felis  rufd)  are  common  to  all  parts  of  the  State.  The 
bison,  wild  horse,  prongbuck  (Antilocapra  americana),  coyote 
(Canis  latrans),  grey  wolf  (C.  lupus),  eastern  prairie  dog  (Cynomys 
ludovicianus),  and  the  lesser  Mammalia  of  the  great  Rocky  Moun 
tain  plains  constitute  the  fauna  of  the  north-western  part  of  the 
State,  reaching  into  the  western  part  of  the  central  region.  Their 
southern  limit  is  approximately  the  31st  parallel.  The  highest 
ranges  of  the  trans -Pecos  region  possess  the  unique  avian  and 
mammalian  fauna  of  the  Rocky  Mountains,  including  the  black- 
tailed  or  mule  deer  (Cariacus  macrotis)  and  Rocky  Mountain  sheep, 
with  a  few  Mexican  species.  The  lower  valleys  have  a  mingling 
of  the  Mexican,  Rocky  Mountain,  and  great  plain  faunas.  Along 
the  valley  of  the  Rio  Grande,  and  extending  northward  in  places, 
the  subtropical  fauna  is  Mexican,  including  the  peccary  (Dicotylcs 
torquatus),  armadillo  (Dasypus  peba),  jaguar  (Felis  onca),  and 
ocelot  (Felis  pardalis).  Among  the  birds  are  the  scissor- tail 
(Milvulus  forficatus),  Mexican  eagle  (Polyborus  cheriway),  cha 
parral  cock  (Geococcyx  viaticus),  and  numerous  other  unique  forms. 
The  fauna  of  the  humid  wooded  coast  plain  is  the  south-western 
continuation  and  termination  of  that  of  the  South  Atlantic  and 
CJulf  States,  with  slight  variations,  and  includes  the  Virginia  deer 
(Cariacus  Uucurus),  raccoon  (Procyon  lotor),  opossum  (Didelphys 
virginiand),  alligator,  &c.  The  black  prairie  region  limits  the  last 
named  fauna  on  the  west,  except  in  its  wooded  river  bottoms.  The 
central  region  possesses  representatives  of  the  great  plains,  Rocky 
Mountain,  Mexican,  and  Louisiana  faunas,  but  none  of  them  cross 
it  into  other  regions.  It  is  a  true  transitional  ground  of  most  of  the 
faunas  of  all  temperate  North  America,  east  of  the  Pacific  slope. 

The  total  population  in  1880  was  1,591,749  (837,840  males  and 
753,909  females),  and  in  1887  it  was  estimated  to  have  risen  to 
2,415,000,  giving  9 '2  inhabitants  to  the  square  mile.  Of  the 
population  in  1880  1,477,133  were  natives  of  the  United  States  and 
114,616  foreign  born.  There  were  393,384  Negroes,  136  Chinese, 
992  Indians,  and  43,000  civilized  aborigines  (Mexicans).  Of  the 
entire  population  522,133  persons  were  engaged  in  occupations  as 
follows  : — in  agriculture  (including  stock-raising),  359,317  (68'8  per 
cent.) ;  in  law,  medicine,  and  other  professions,  97,651  (187  per 
cent);  in  trade  and  transportation,  34,909  (67  per  cent);  in 
manufacturing  and  mining,  30,346  (5'8  per  cent.).  At  the  same 
date  there  were  3153  prisoners,  2276  idiots,  1564  insane,  533  paupers, 
1375  blind,  and  771  deaf.  13'9  per  cent,  of  the  native  whites,  247 
of  the  foreigners,  and  75-4  of  the  Negroes — or  297  per  cent  of  the 
entire  population — were  unable  to  read  or  write.  The  population 
of  Texas  has  increased  more  rapidly  than  that  of  any  State  in  the 
Union  except  Kansas.  The  following  table  shows  the  increase  for 
the  past  few  decades  : — 
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The  population  of  the  principal  cities,  according  to  the  U.S.  census 
of  1880  and  trustworthy  estimates  in  1886,  was  as  follows  :  — 
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84  per  cent,  of  the  total  population  of  the  State  is  found  east  of  the 
central  region — the  black  prairie  region  (northern  half)  being  the 
most  densely  populated,  and  the  coast  plain  next.  Between  1880 
and  1887  there  was  a  large  flow  of  population  into  the  trans-Pecos 
and  plains  regions,  and  during  the  last  two  years  mentioned  a 
decrease  in  the  central  region.  The  population  consists  princi 
pally  of  white  natives  of  the  southern  United  States,  except  in  the 
counties  of  Brazos,  Fort  Bend,  Harrison,  Marion,  Moore,  and 
"Washington,  where  it  is  of  Negro  race  ;  in  the  counties  of  Fayette, 
Colorado,  Guadalupe,  Comal,  and  Gillespie,  where  it  is  German ; 
and  along  the  Rio  Grande,  where  it  is  Mexican. 

Of  the  United  States  Texas  now  ranks  first  in  the  production  of 
cotton  and  cattle,  second  in  sugar,  sheep,  mules,  and  horses,  eighth 
in  rice  and  pigs.  The  eastern  third  of  the  State,  containing  80 
per  cent,  of  the  entire  population,  is  agricultural ;  the  remainder 
is  pastoral.  The  chief  crops  are  cotton  and  Indian  corn  ;  wheat  is 
grown  in  the  northern  part  of  the  black  prairie  and  eastern  part 
of  the  central  regions,  sugar  in  the  lower  bottom  lands  of  the  Brazos 
and  the  Colorado,  rice  on  the  coast  The  chief  vegetable  products  for 
1880  were— cotton,  805,284  bales ;  Indian  corn,  29,065,172  bushels  ; 


wheat,  2,567,737  ;  oats,  4,893,359  ;  sweet  potatoes,  1,460,079  ;  Irish 
potatoes,  228,832  ;  barley,  72,786  ;  rye,  25,399  ;  sugar,  4951  hogs 
heads  ;  molasses,  810,605  gallons;  hay,  59,699  tons ;  tobacco,  221,283 
pounds ;  rice,  62,152  pounds ;  orchard  products,  to  the  value  of 
$876,844.  The  total  value  of  these  products  was  $63,076,311. 
Since  1882  the  quantity  of  cotton  produced  annually  has  exceeded 
2,000,000  bales,  of  500  pounds  each.  In  1880  there  were  174,184 
farms  in  the  State,  with  an  aggregate  of  12,650,314  acres  of  im 
proved  land.  The  farms  are  usually  of  large  size,  and  garden, 
orchard,  and  dairy  products  are  entirely  secondary  to  plantation 
crops.  The  southern  part  of  the  coast  plain  and  the  rest  of  the 
State  west  of  the  black  prairie  region  are  peculiarly  adapted  to 
pastoral  pursuits,  which  are  entirely  separated  from  agricultural, 
the  cattle  and  sheep  being  allowed  to  roam  at  large,  or  enclosed 
in  enormous  pastures,  where  they  subsist  without  other  food  or 
shelter  than  nature  affonls.  In  1880  there  were  in  the  State — 
4,084,605  cattle,  2,411,633  sheep,  1,950,371  pigs,  805,606  horses, 
and  132,447  mules  and  asses.  The  sheep  walks  are  more  particu 
larly  confined  to  the  southern  half  of  the  central  region,  including 
the  lower  Rio  Grande  valley. 

The  exports  are  cotton,  wool,  and  hides,  most  of  which  are  Corn- 
shipped  from  Galveston  or  sent  overland  by  rail.     The  chief  im-  merce. 
ports  are  manufactured  articles  used  in  the  State,  also  coal  and 
railway  material.     Apart  from  a  small  retail  trade  along  the  border, 
there  are  no  exports  to  the  adjoining  States.     The  principal  seaport 
and  commercial  city  is  Galveston.     The  mileage  in  railways  has 
increased  from  1048  in  1872  to  5974  in  1882,  and  to  7034  in  1886. 

The  founders  of  the  State  made  liberal  provision,  by  grants  of  Educa- 
land  and  revenue,  for  public  education,  but  their  intentions  have  tion. 
not  been  carried  out  by  subsequent  legislation.  Texas  occupies  the 
anomalous  position  of  having  the  best  school  fund  and  the  poorest 
school  system  in  the  United  States.  The  public  free  school  system 
proper  consists  of  two  normal  schools  for  the  preparation  of 
teachers  and  numerous  district  schools,  open  for  four  months  in 
the  year.  In  most  of  the  cities  the  State  fund  is  supplemented  by 
local  taxation,  and  excellent  schools  are  maintained.  In  1886 
there  were  489,795  children  within  school  age,  and  the  cost  of  the 
maintenance  of  the  whole  system  was  $2,362,226.  There  are  no 
schools  for  secondary  education,  except  the  high  schools  of  a  few 
cities.  The  State  university  is  at  Austin  ;  it  is  abundantly  endowed 
with  lands,  but  does  not  receive  the  full  benefit  of  its  revenues. 
There  is  also  a  State  agricultural  and  mechanical  college,  but 
technical  training  is  made  secondary. 

The  State  government  differs  somewhat  from  those  of  the  rest  of  Adminis- 
the  Union,  owing  to  the  fact  that  it  has  had  to  adapt  itself  to  the  tration. 
administration  of  the  great  public  domain,  by  which  most  of  the 
public  institutions  are  supported  and  works  of  internal  improvement 
accomplished,  and  because  much  of  the  attention  of  the  Govern 
ment  has  been  necessarily  diverted  to  the  protection  of  its  exten 
sive  frontier.  The  executive  government  consists  of  a  governor, 
comptroller,  treasurer,  commissioner  of  the  general  land  office,  and 
superintendent  of  education,  elected  biennially,  with  an  attorney- 
general  and  a  secretary  of  state,  appointed  by  the  governor.  The 
judiciary  consists  of  two  courts  of  final  appeal,  one  for  criminal, 
the  other  for  civil  business  ;  forty  itinerant  higher  courts  for  the 
trial  of  penal  offences  and  civil  suits  ;  courts  for  misdemeanours 
and  minor  civil  cases  in  each  county ;  and  innumerable  justices' 
courts  for  first  hearings.  The  legislature  consists  of  32  senators 
elected  for  four  years,  and  115  members  of  the  house  of  representa 
tives  elected  for  two  years.  It  is  restricted  by  the  constitution  to 
biennial  sessions  of  ninety  days  each.  The  State  is  divided  into 
thirteen  congressional  and  forty  judicial  election  districts.  It  is 
also  divided  into  232  counties,  75  of  which  have  no  population,  or 
insufficient  population  to  be  organized.  Each  county  is  divided 
into  four  commissioners'  precincts  and  a  varying  number  of  school, 
election,  and  justices'  precincts.  The  State  has  always  maintained 
a  corps  of  troops,  formerly  for  protection  against  Indians,  but  now 
for  preserving  order  in  the  unorganized  counties.  It  has  institu 
tions  for  the  blind,  deaf  and  dumb,  and  insane.  The  prison 
system  is  far  superior  to  that  of  the  other  southern  States,  but 
still  very  imperfect  The  bonded  debt  of  the  State  on  1st  January 
1887  was  $4,237,730,  and  its  taxable  wealth  $600,000,000.  The 
aggregate  debt  of  all  the  counties  and  cities  was  $7,000,000.  The 
homestead  and  exemption  laws  are  unusually  liberal  to  the  debtor. 

The  upper  Rio  Grande  valley  was  visited  in  1580-83  by  the  History. 
Spaniards,  who  established  missions  among  the  settled  Indians 
near  El  Paso  and  Santa  Fe.  The  first  white  settlement  was  made 
by  La  Salle  at  Lavaca,  on  the  coast,  in  1685.  The  country  was  in 
habited  by  Indians  of  various  tribes,  both  savage  and  agricultural, 
most  of  whom  are  now  extinct,  except  the  so-called  "Mexican" 
population  of  the  Rio  Grande.  From  1583  to  1794  many  missions 
were  established  by  Roman  Catholic  missionaries  among  the  Indians, 
whe  were  completely  alienated  from  their  original  language,  reli 
gion,  domestic  habits,  and  tribal  relations.  After  the  purchase  of 
Louisiana  from  the  French  in  1803  Anglo-American  adventurers 
began  to  cross  into  Texas  from  the  United  States.  In  1821,  when 
Mexico  threw  oft'  the  Spanish  yoke,  Texas  and  Coahuila  constituted 
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a  state  of  the  republic.  It  was  shortly  after  this  that  the  first 
American  colonists  were  permitted  to  enter  the  territory  under 
Government  patronage.  Within  ten  years  over  20,000  had  settled 
between  the  Sabine  and  the  Colorado.  In  1830  the  Mexican 
Government  placed  them  under  military  rule,  from  which,  with 
accompanying  impositions,  originated  the  war  of  Texan  Independ 
ence.  The  Anglo-Americans  were  assisted  by  volunteers  from  the 
United  States,  and  the  war  was  terminated  by  the  defeat  of  the 
Mexicans  under  General  Santa  Anna  at  San  Jacinto,  21st  April  1836. 
From  1837  to  1845  Texas  was  an  independent  republic.  It  was 
admitted  to  the  United  States  on  29th  December  1845,  in  spite  of 
the  protests  of  Mexico,  and  a  war  with  that  country  immediately 
ensued.  The  new  State  sold  to  the  United  States  Government  for 
$10,000,000  all  the  territory  west  and  north  of  the  present  bound 
aries  between  the  headwaters  of  the  Rio  Grande  and  the  Arkansas. 
But  it  reserved  the  control  and  disposal  of  the  public  lands  within 
its  borders,  which  have  proved  a  magnificent  source  of  revenue,  and 
also  the  right  to  divide  into  five  states,  should  future  growth  and 
development  justify  it.  By  a  small  majority  the  State  seceded 
from  the  Union  in  1861.  In  1868  a  new  constitution  was  adopted, 
and  the  State  readmitted  into  the  Union.  In  1874  the  Kiowa  and 
Comauche  Indians,  who  had  prevented  the  settlement  of  the  central 
and  plains  regions  from  the  earliest  times,  were  subjugated. 

See  Hill,  Geolog.  Knowledge  of  Texas  (1887)— Bull.  44,  U.  S.  Geolog.  Survey ; 
Geological  Map  of  the  United  States,  by  C.  H.  Hitchcock ;  Report  on  cotton 
production,  Tenth  U.  8.  Census,  by  Dr.  R.  H.  Loughridge ;  forestry  Reports, 
Tenth  U.  8.  Census ;  Mexican  Boundary  Survey,  vol.  i.;  Proceedings  of  Boundary 
Commission,  Austin,  1886  ;  Trans,  of  Academy  of  Sciences,  St  Louis,  vols.  i.  and 
ii.  (Dr  Shuraard) ;  Thrall,  History  of  Texas  ;  Kendall,  Santa  f'e  Expedition ; 
Spaight,  Resources,  &c.,  of  Texas,  Austin,  1882 ;  Roeraer,  Kreidebildungen  von 
Texas,  1852 ;  Walcott,  Cambrian  Faunas  of  N.  America — Bull  30,  U.  S.  Geolog. 
Survey ;  Hill,  "  Topogr.  and  Geol.  of  Cross  Timbers  of  Texas,"  in  Amer.  Journ. 
Sci.,  April  1887 ;  Calie,  Zoolog.  Position  of  Texas ;  Marcy,  Exploration  of  Red 
River ;  Report  of  the  U.  8.  Mexican  Boundary  Survey ;  Havard,  Report  on  the 
flora  of  west  and  south  Texas  ;  and  U.  S.  explorations  for  a  route  for  a  Pacific 
Railway.  (R.  T.  H.) 

TEXTILES.1  This  word  is  applied  to  all  fabrics  which 
are  woven  in  a  loom,  of  whatever  material  they  may  be 
made,  and  whether  the  woven  stuff  be  plain  or  figured. 
The  simplest  and  earliest  process  of  weaving  was  managed 
Method  thus.  The  ground  of  the  future  stuff  was  formed  by  a 
of  weav-  uumber  of  parallel  strings  called  the  warp,  having  their 
upper  ends  attached  to  a  horizontal  beam  and  drawn  taut 
by  weights  hung  from  their  lower  ends.  In  the  early 
Greek  loom  each  warp  thread  had  a  separate  weight  (see 
fig.  1).  On  the  number  of  the  warp  strings  the  fineness 
and  width  of  the  stuff  depended.  The  strings  of  the  weft 
were  interlaced  at  right  angles  to  those  of  the  warp,  and 
the  combination  of  the  two  formed  the  woven  stuff  or  web. 
The  weft  was  so  called  from  its  being  "wafted  "  in  and  out 
of  the  warp ;  it  is  also  often  called  the  woof,  though  more 
correctly  the  woof  is  the  same  as  the  web  or  finished  stuff. 
The  threads  of  the  weft  were  wound  round  a  sort  of  bobbin 
on  a  pivot  which  was  made  to  revolve  inside  a  hollow 
boat-shaped  piece  of  wood  pointed  at  both  ends  so  as  to 
pass  easily  between  the  threads  of  the  warp.  This  is 
called  the  shuttle.  The  thread  passed  out  through  a  hole 
in  the  side  of  the  shuttle,  the  inner  pivot  revolving  as  the 
thread  was  delivered  between  the  strings  of  the  warp.  In 
order  to  make  the  weft  interlace  in  the  warp  some  of  the 
upright  strings  were  pulled  forward  out  of  the  general 
plane  in  which  the  warp  hung ;  this  was  done  in  the 
simplest  way  by  a  reed,  which  divided  the  threads  into 
two  sets  called  leaves  and  thus  formed  an  opening  called 
the  shred,  through  which  the  shuttle  could  pass,  as  shown 
in  fig.  1.  Another  way,  applicable  to  more  complicated 
ornamental  weaving,  was  to  have  a  series  of  threads  attached 
to  the  warp  at  right  angles,  so  that  the  weaver  could  pull 
any  of  the  warp  threads  away  from  the  rest,  thus  allowing 
the  shuttle  to  pass  in  front  of  or  behind  any  special  warp 
strings.  By  a  very  simple  mechanical  contrivance  these 
threads  were  worked  by  a  foot  treadle,  thus  leaving  the 
weaver's  hands  free  to  manage  the  shuttle.2  In  the 

1  This  article  deals  mainly  with  the  history  of  the  textile  art ;  for 
practical  information  as  to  modern  processes,  see  WEAVING  ;  see  also 
EMBROIDERY,  vol.  viii.  p.  160  sq. 

2  These  dividing  sticks  are  called  in  French  "batons  a  deux";  in 
the  simplest   kind  of  weaving  only  one  is  required.      The  use   of 
treadles  and  "  spring  staves  "  is  more  applicable  to  the  low  loom,  in 
which  the  warp  is  strained  in  a  horizontal  position. 


simplest  sort  of  weaving  first  one  and  then  the  other  half 
of  the  warp  threads  were  pulled  forward,  and  so  a  plain 
regularly  interlaced  stuff  was  woven.  The  next  stage  was 
to  make  a  cloth  with  coloured  stripes,  by  using  success 
ively  two  shuttles  containing  different-coloured  threads. 
In  a  chequered  cloth  the  warp  was  made  of  two-coloured 
threads  stretched  in  successive  bands,  and  the  cross  stripes 
of  the  weft  were  woven  in  by  the  two  shuttles.  To  form 
a  more  complicated  pattern  the  weft  must  not  cross  the 
warp  alternately :  the  design  is  formed  by  either  the  warp 
or  the  weft  predominating  on  the  surface  in  certain  places. 
In  all  cases  each  thread  of  the  weft  must  be  driven  home 
to  its  place  after  each  stroke  of  the  shuttle.  In  the 
earliest  times  this  was  done  by  beating  the  weft  with  a 
wooden  sword-shaped  implement 3  introduced  between  the 
strings  of  the  warp;  but  later  a  heavy  comb-shaped  tool 
was  used,4  the  teeth  of  which  passed  between  the  warp 
and  drove  home  at  one  blow  a  longer  length  of  the  weft. 
An  upright  loom  such  as  has  been  described  is  shown 
clearly  in  some  of  the  wall  paintings  from  Thebes,  dating 
about  1600  B.C.  and  in  other  earlier  ones  from  Beni-Hasan. 
A  very  similar  loom  is  represented  on  a  Greek  vase  of 
the  5th  century  B.C.,  with  a  picture  of  Penelope  and  the 
never-finished  piece  of  stuff  (see  fig.  1).  In  this  interesting 


Fid.  1. — Penelope's  loom,  from  a  Greek  vase  of  the  5th  century  B.C. 
The  standing  figure  is  that  of  Telemachus.5 

painting  the  upper  band  has  simple  geometrical  ornaments,  Looms, 
such  as  occur  on  archaic  Greek  vases;  the  next  has  figures 
of  winged  men  and  gryphons.  This  sort  of  loom  is  still 
used  in  Scandinavian  countries  for  tapestry.6  Another 
form  has  the  warp  threads  stretched,  not  upright,  but 
horizontally, — an  arrangement  which  is  more  convenient 
for  working  treadles.  These  two  forms  are  called  in 
French  "la  haute  lisse"and  "la  basse  lisse," — the  high 
and  the  low  loom.  The  general  principle  is  the  same  in 
both.  Fig.  2  shows  a  simple  form  of  the  "basse  lisse," 
such  as  was  used  throughout  the  Middle  Ages,  except  in 
Iceland  and  in  Scandinavia.7  The  clay  whorls,  or  pierced 
cones,  decorated  with  simple  painting,  which  have  been 
found  in  countless  numbers  on  the  sites  of  Troy,  Mycense, 
and  other  prehistoric  cities,  were  probably  used  to  strain 
the  thread  as  it  was  being  spun  on  the  distaff.8  Other 


3  Lat.  spatha.  4  Lat.  pecten  ;  modern  English  batten  or  lay. 

5  See  Mon.  Inst.  Arch.  Rom.,  vol.  ix.  pi.  42. 

6  See  the  modern  Faroese  loom  figured  by  Worsaae,  Afbildninger 
fra  del  k.  Museum  for  Nordiske  Oldsager,  Copenhagen,  1854,  p.  123. 

7  A  fresco  by  Pinturicehio — 911  in  the  National  Gallery,  London — 
has  a  careful  representation  of  the  mediaeval  low  loom  ;  the  subject 
is  the  return  of  Ulysses  to  Penelope. 

8  Dr  Schliemann  found  22,000  in  the  plains  of  Troy  alone. 
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heavier  ones  were  employed  to  stretch  the  strings  of  the 
warp;  this  method  must  have  been  very  inconvenient, 
as  the  whole  warp  could  swing  to  and  fro.  A  very 
obvious  improvement,  introduced  in  some  countries  at 
an  early  date,  was  to  have  a  second  beam,  round 
which  the  lower  ends  of  the  warp  could  be  wound. 
In  Scandinavian 
countries  the  use 
of  weights  con 
tinued  till  modern 
times.  In  the  fate- 
loom  of  the  sagas 
these  weights  are 
heroes' skulls,  while 
the  shuttle  is  a 
sword. 

Some  simple 
form  of  weaving 
seems  to  have  been 
practised  by  pre 
historic  man  at  a 
very  early  stage  of 
development.  Fig. 
3  shows  an  ex 
ample  of  coarse 
flaxen  stuff  from 
the  lake-dwellings 
r\f  .Qwif'/orlQiirt  FIG.  2. — Mediaeval  low-warp  loom,  from  a  cut 
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i   ,.          r ,  x-u      by  Jost  Amman;  middle  of  the  loth  century. 

Stone  Age.  Wool  appears  to  have  been  the  first  sub 
stance  used,  as  no  skill  is  required  to  prepare  it  for  spin 
ning.  Weaving  was  speci 
ally  the  duty  of  women, 
and  even  in  the  Middle 
Ages  in  Europe  it  was,  in 
some  countries,  considered 
a  specially  feminine  em 
ployment.1  An  early  Chris 
tian  sarcophagus  in  the 
Late'ran  has  a  symbolical 
relief  representing  God 
condemning  the  future 
world  to  labour, — tillage 
for  the  man  and  weaving 
for  the  woman : — He  gives 
ears  of  corn  to  Adam  and 
a  sheep  to  Eve. 

The     Egyptians     were 


FIG.  3. — Prehistoric  (Stone  Age)  flaxen 
stuff,  from  a  lake -dwelling  in 
Switzerland. 


Ancient 

Egyptian.  famed   for~the  beauty  of 

their  woven  stuffs,  and  almost  incredible  stories  are  related 
of  the  fineness  of  their  linen,  such  as  a  pallium  sent  by 
King  Amasis  to  the  Spartans,  which,  Herodotus  (iii.  47) 
says,  was  made  of  yarn  containing  no  less  than  360  threads; 
the  figures  woven  on  this  were  partly  of  cotton  and  partly  of 
gold  thread.  Herodotus  also  mentions  a  wonderful  pallium 
sent  by  the  same  king  to  the  shrine  of  Athene  at  Lindus. 
Few  examples  of  the  fine  and  richly  ornamented  sorts  of 
Egyptian  stuffs  now  exist,  though  we  have  immense  quan 
tities  of  the  coarse  linen  in  which  mummies  were  wrapped. 
This,  though  coarse,  is  closely  woven,  and  usually  has  in 
every  inch  many  more  threads  to  the  warp  than  to  the 
weft.2  A  few  fragments  of  Egyptian  cloth  of  the  XVIIIth 
Dynasty  have  been  found  with  a  border  of  coloured  bands, 
the  blue  of  which  is  indigo  and  the  red  extract  of  KERMES 

1  In  the  time  of  St  Louis  (13th  century)  in  France  some  sorts  of 
weaving,  such  as  "tapisserie  Saracenois,"  were  done  only  by  men. 

2  Some  existing  specimens  have  in  each  inch  152  threads  in  the 
•warp  and  70  in  the  weft ;  in  modern  stuffs  the  proportion  is  the  other 
way.    A  coarsely  woven  piece  of  Egyptian  stuff  in  the  British  Museum 
has  a  border  with  a  mau  swimming,  supported  by  a  float. 


(q.v.).  In  Egypt  linen  was  specially  employed  for  religious 
purposes,  such  as  priestly  and  royal  vestments,  because  it 
harbours  dirt  less  than  wool  or  cotton,  which  were  also 
worn  by  the  Egyptians,  and  it  was  used  to  bandage 
mummies,  because  it  was  thought  not  to  engender  worms. 
Though  priests  were  allowed  to  wear  outer  garments  of 
wool,  they  were  obliged  to  put  them  off  before  entering 
a  sacred  place. 

The  Phoenicians  were  celebrated  for  their  weaving,  as  Phceni- 
for  their  skill  in  other  arts.      Their  purple  linen,  dyedcia11- 
with  the  murex,  was  specially  valued;   Tyre  and  Sidou 
were  the  chief  places  where  this  was  made.      Babylon, 
Carthage,  Sardis,  Miletus,  and  Alexandria  were  all  famous 
seats  of  textile  manufacture  in  the  time  of  Herodotus. 

Though  no  specimens  of  Assyrian  textiles  remain,  some  Assyrian, 
notion  of  their  richness  of  ornament  and  the  styles  of 
their  patterns  may  be  gained  from  the  minute  representa 
tions  of  rich  dresses  worn  by  kings  and  other  important 
personages  in  the  sculptured  wall -reliefs  from  Nineveh 
which  are  now  in  the  British  Museum.3  The  stuffs  worn 
by  Asur-banipal  are  most  elaborate  in  design,  being  covered 
with  delicate  geometrical  patterns  and  diapers,  with  bor 
ders  of  lotus  and  other  flowers  treated  with  great  decora 
tive  skill.  A  large  marble  slab  from  the  same  palace  is 
covered  with  an  elaborate  textile  pattern  in  low  relief, 
and  is  evidently  a  faithful  copy  of  an  Assyrian  carpet. 
Still  more  magnificent  stuffs  are  represented  as  being 
worn  by  Assyrian  captives  on  the  enamelled  wall-tiles  from 
Rameses  II.'s  palace  (14th  century  B.C.)  at  Tel  al-Yahudiya 
(see  POTTERY,  vol.  xix.  p.  603) ;  the  woven  patterns  are 
most  minutely  reproduced  in  their  different  colours,  and 
the  design,  special  to  Assyria,  of  the  sacred  tree  between 
two  guardian  beasts,  is  clearly  represented,  though  on  the 
most  minute  scale. 

Our  knowledge  of  Greek  textiles,  in  the  almost  com -Greek, 
plete  absence  of  any  existing  specimens,4  is  chiefly  de 
rived  from  the  descriptions  of  various  classical  authors. 
One  indication  of  the  patterns  commonly  used  at  an  early 
period  is  given  by  the  designs  on  much  of  the  archaic 
Greek  pottery,  which  clearly  has  ornament  derived  from 
textile  sources.  Vol.  xix.  p.  607,  fig.  16,  shows  examples 
of  these ;  simple  bands,  chequers,  and  zigzags  would  natu 
rally  be  the  first  steps  towards  more  elaborate  patterns. 
Again,  recent  excavations  at  Orchomenus  and  Tiryns  have 
brought  to  light  examples  of  ceiling  and  wall  decoration 
the  motives  of  which  are  obviously  derived  from  textile 
patterns.  A  stone  ceiling  at  Orchomenus  has  in  relief  a 
carpet-like  pattern,  and  the  painted  wall-stucco  of  the 
Tiryns  palace  has  many  varieties  of  coarse  but  effective 
textile  ornament.  The  poems  of  Homer  are  full  of  descrip 
tions  of  woven  stuffs  of  the  most  magnificent  materials 
and  design,  used  both  for  dresses  5  and  for  tapestry  hang 
ings.6  In  later  times  the  most  important  examples  of 
rich  woven  work  of  which  we  have  any  record  were  certain 
peploi  made  to  cover  or  shade  the  statues  of  the  deities 

3  A  very  magnificent  royal  dress,  with  woven  patterns  of  deities, 
kings,   animals,  and  the  sacred  tree,   much  resembling  those  on  the 
metal  bowls  of  Assyria,  is  figured  by  Layard,  Monuments  of  Assyria, 
series  i.,  pi.  ix. 

4  One  remarkable  example  of  tapestry  from  a  tomb  in  the  Crimea 
is  supposed  by  Stephani  to  date  from  the  4th  century  B.C.  ;   see 
Comp.  Rend.  Com.  Arch.,  1878-79,  p.  40,  pi.  v. 

5  E.,  iii.  125,  viii.  288,  ix.  200,  x.  156,  xiv.  178,  xxii.  440;  Od., 
ii.  93,  x.  220,  xiv.  61,   and  many  passages  in  books  xviii.  to  xx. 
Homer  describes  (Od.,  xix.  225-235)  a  cloth  of  purple  wool  with  a 
hunting  scene  in  gold  thread,  woven  by  Penelope  for  Ulysses. 

6  H.,  xvi.  224,  xxiv.  230,  645  ;  Od.,  iv.  124,  298,  vii.  337.     Many 
Greek  vases,  especially  those  with  black  figures  and  incised  lines,  have 
representations  of  rich  woven  dresses, — e.g.,  an  amphora  in  the  Vatican 
with  Achilles  and  Ajax  playing  at  a  game  like  draughts,  c.  460  B.C. 
A  rather  later  vase  in  the  British  Museum  has  a  fine  figure  of  Demeter 
clad  in  a  pallium  covered  with  figures  of  chariots  and  winged  men 
and  horses. 
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at  Athens,  Olympia,  Delphi,  and  other  famous  shrines.1 
Euripides  (Ion,  1141-1162)  gives  a  glowing  description 
of  a  peplos  which  belonged  to  the  temple  of  Apollo  at 
Delphi,  on  which  was  depicted  the  firmament  of  heaven, 
with  Apollo  Helios  in  his  chariot,  surrounded  by  the  chief 
stars  and  constellations.  At  Athens  a  new  peplos,  orna 
mented  with  the  battle  of  the  gods  and  the  giants,  was 
woven  for  the  gold  and  ivory  statue  of  Athene  in  the 
Parthenon  every  fifth  year,  and  was  solemnly  carried  in 
procession  at  the  greater  Panathenaea.  Similarly  at  Olym 
pia  a  new  peplos  was  woven  by  sixteen  women,  and  dis 
played  every  fifth  year  at  the  Olympian  games  in  honour 
of  Hera.  It  appears  probable  that  these  magnificent 
peploi  were  not  used  as  garments,  which  would  have  partly 
concealed  the  splendour  of  Phidias's  gold  and  ivory  statues, 
but  were  suspended  over  them  like  a  mediaeval  baldacchino. 
Very  possibly,  however,  most  of  the  elaborate  work  on  them 
was  embroidery  done  by  the  needle,  and  not  loom  or  tex 
tile  work. 

Roman.  The  Romans  under  the  late  republic  and  the  empire 
possessed  immense  stores  of  the  most  magnificent  textiles 
of  every  description,  such  as  the  splendid  collection  of 
tapestry  which  Rome  inherited  along  with  the  other  art 
treasures  of  Attains  II.  of  Pergamum  (2d  cent.  B.C.).  A  very 
costly  cloth  of  gold  was  called  by  the  Romans  "  attalica," 
after  Attalus.  The  C.  Cestius  who  died  about  the  middle 
of  the  1st  century  B.C.,  and  who  is  buried  in  the  existing 
pyramid  in  Rome,  left  orders  in  his  will  that  his  body 
was  to  be  wrapped  in  certain  attalica ;  but,  as  this  was 
forbidden  by  a  sumptuary  law,  his  heirs  sold  the  gold  stuff 
and  with  the  proceeds  had  two  colossal  bronze  statues 
made,  which  were  set  outside  the  tomb.  The  feet  of 
one  of  these  have  been  found  with  an  inscribed  pedestal 
recording  the  above-mentioned  facts.  The  size  of  the 
statue  shows  that  the  attalica  must  have  been  worth  a 
very  great  sum.  Examples  of  large  prices  given  by  Romans 
for  woven  stuffs  are  recorded  by  Pliny  (H.N.,  viii.  48): 
Metellus  Scipio  bought  some  hangings  from  Babylon  for 
800,000  sesterces,  and  other  similar  stuffs  were  bought  by 
Nero  for  four  millions  of  sesterces  (about  £3360).  Costly 
tapestry  from  Babylon  is  mentioned  by  Plautus  (Stick.,  II., 
ii.  54),  Silius  Italicus  (xiv.  658),  and  Martial  (xiv.  150). 
Virgil  (Geor.,  iii.  25)  mentions  woven  tapestries  with  figures 
of  Britons  being  used  at  theatrical  shows  :  "  Purpurea 
intexti  tollant  aulaea  Britanni."  Other  tapestries  with 
scenes  from  the  story  of  Theseus  and  Ariadne  are  mentioned 
by  Catullus  (Argon.,  xlvi.  267).2  On  a  very  remarkable 
example  of  late  Roman  stuff  found  at  Sitten  (Sion)  in 
Switzerland  is  woven  a  graceful  figure  of  a  nymph  seated 
on  a  sea-monster,  among  scroll-work  of  foliated  ornament, 
purely  classical  in  design.3  A  large  quantity  of  very  remark 
able  woven  stuffs  has  recently  been  found  in  tombs  at 
Ekhmin  (Panopolis)  in  Middle  Egypt.  More  than  300  pieces 
have  been  bought  for  the  South  Kensington  Museum.  They 
are  of  various  dates,  apparently  ranging  from  the  4th  to 
the  6th  or  7th  century  A.D.  The  earliest  are  of  purely 
classical  style :  some  have  badly  designed  but  very  de 
corative  figures  of  pagan  deities,  with  their  names  in  Greek 
— e.g.  Hermes  and  Apollo ;  others  have  figures  driving 
chariots  drawn  by  two  centaurs,  or  marine  gods,  or  long 
bands  of  animals — bears,  lions,  stags,  ducks,  and  many 
others.  These  are  used  to  decorate  linen  tunics  or  pieces 
of  stuff  about  2  feet  square.  The  later  examples  appear 
to  be  Coptic  vestments  of  various  shapes,  and  are  decor- 

1  See    De    Ronchaud,    Le  Peplos  d' Athene,    Paris,    1872,    and   La 
Tapisserie,  Paris,  1885.     The  treasuries  of  most  Greek  temples  appear 
to  have  contained  large  stores  of  rich  woven  stuffs. 

2  See  also  Hor.,  Sat.,  ii.  6,  102-6  ;  Ovid,  Metam.,  vi. ;  and  Lucr., 
iv.  1026. 

3  This   fragment  is   illustrated   by   Miintz,  La    Tapisserie.    Paris. 
1882,  p.  53. 


ated  with  rude  figures  of  St  George  and  other  Oriental 
saints,  each  with  a  nimbus.  These  ornaments  are  done  by 
true  tapestry  weaving,  the  weft  pattern  being  in  brilliantly 
coloured  wools  on  a  flaxen  warp.  In  some  cases  the 
colours,  especially  the  magnificent  reds  and  blues,  are  as 
bright  as  if  they  were  new.  Though  in  all  cases  the  figure 
drawing  is  rude,  the  decorative  value  is  very  great. 

From  the  6th  to  the  13th  century  Byzantium  became  Byzan- 
the  capital  of  all  the  industrial  arts,  and  in  none  is  its  tine- 
influence  more  obvious  than  in  that  of  weaving.  There 
the  arts  of  ancient  Greece  and  of  old  Rome  met  and  were 
fused  with  the  artistic  notions  of  ancient  Egypt,  Assyria, 
Persia,  and  Asia  Minor,  and  this  combination  produced  a 
fresh  and  very  active  art  spirit,  which  for  many  centuries 
dominated  the  whole  civilized  world.  As  regards  weaving, 
this  new  development  was  strengthened  by  the  introduc 
tion  of  silk  into  Europe  in  the  reign  of-  Justinian,  and 
many  specimens  of  early  silk  fabrics  have  lasted  down  to 
the  present  time,  partly  through  their  being  safe  against 
moths.  The  silken  stuffs  found  in  the  tombs  of  Charle 
magne  and  other  kings,  though  perhaps  not  themselves  as 
early  as  the  6th  century,  show  one  class  of  design  used  in 
Byzantium  in  the  time  of  Justinian.  Some  of  these  com 
bine  the  figure-subjects  of  ancient  Rome  with  the  stronger 
decorative  beauty  of  the  East.  Chariot  races  in  the  circus, 
consuls  and  emperors  enthroned  in  state,  gladiatorial  fights 
with  lions,  and  other  classical  subjects  occur,  arranged  in 
medallions  or  wreaths,  set  in  close  rows,  so  as  to  fill  up 
the  ground.  Again,  mixed  with  these  classical  scenes  are 
designs  of  purely  Assyrian  origin,  such  as  the  sacred  tree 
between  two  guardian  beasts,  closely  resembling  the  designs 
of  2000  B.C.  The  manufacture  of  these  rich  fabrics  was 
carried  on,  not  only  in  Byzantium,  but  also  in  many 
towns  of  Greece  proper,  such  as  Athens,  Thebes,  and 
Corinth,  all  of  -*^fl 
which  were  spe 
cially  famed  for 
their  silk  textiles. 

During  the  same  jBStorf/ .  Tr^L^K^  ^fes^i^  Persian. 
time,  the  6th  to  f- 
the  12th  century,  . 
Baghdad,  Damas- 
cus,  Ispahan,  and 
many  other  towns 
in  Persia  and  Syria 
were  producing 
woven  stuffs  of  the 
richest  materials 
and  designs;  names 
of  reigning  caliphs 
are  sometimes 
mingled  with  Ar 
abic  sentences  from 
the  Koran  and 
other  sacred  books, 
which  are  intro 
duced  freely  among 
the  intricate  pat 
terns  with  the  most 


FIG.  4.- — Persian  damask  in  silk  and  gold. 
(South  Kensington  Museum.) 


richly  decorative  effect.  By  this  means  some  existing  speci 
mens  of  the  8th  to  the  10th  century  can  be  dated.  Fig.  4 
shows  a  16th-century  example  of  the  finest  Persian  damask 
in  silk  and  gold,— a  masterpiece  of  textile  design. 

According  to  the  usual  story,  Roger  of  Sicily,  who  in  Sicilian. 
1147  made  a  successful  raid  on  the  shores  of  Attica  and 
took  Athens,  Thebes,  and  Corinth,  carried  off  as  prisoners 
a  number  of  Greek  weavers,  whom  he  settled  at  Palermo 
and  made  the  founders  of  the  royal  factory  for  silk  weav 
ing.  This  story  is  doubtful,  for  the  Saracenic  inhabitants 
of  Sicily  had  apparently  been  producing  fine  silken  stuffs 
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long  before  the  12th  century.  In  part,  however,  the 
story  may  be  true ;  certainly  an  impetus  was  given  to  the 
weaving  industry  of  Palermo  in  the  12th  century,  and  for 
about  two  centuries  Sicily  became  the  chief  seat  in  Europe 
for  the  production  of  the  finest  woven  stuffs.  A  large 
number  of  examples  of  these  beautiful  fabrics  still  exist, 
showing  an  immense  variety  of  designs,  all  of  which  are 
imagined  with  the  highest  decorative  skill, — perfect  master 
pieces  of  textile  art,  combining  freedom  of  invention  and 
grace  of  drawing  with  that  slight  amount  of  mechanical 
stiffness  which  is  specially  suited  to  the  requirements  of 
the  loom.  One  of  the  earliest  existing  specimens,  which 
shows  the  existence  of  the  fabrique  before  the  time  of 
Roger  I.,  is  a  piece  of  silk  stuff  in  which  the  body  of  St 
Cuthbert  at  Durham  was  wrapped  when  his  relics  were 
translated  in  1104 ;  this  was  found  at  the  opening  of  his 
grave  in  1827,  and  is  now  preserved  in  Durham  cathedral 
library.  The  figures  woven  on  it  show  an  interesting  com 
bination  of  Western  and  Oriental  art.  Birds  and  conven 
tional  ornaments  of  purely  Eastern  style  are  mingled  with 
designs  taken  from  late  Roman  mosaics, — the  whole 
being  blended  with  great  skill  into  a  highly  decorative 
pattern.1  The  Sicilian  silks  of  the  12th  to  the  14th  cen 
tury  were  mostly  used  for  ecclesiastical  vestments,  altar 
frontals,  and  the  like;  and  the  fact  that  examples  have 
survived  in  almost  all  countries  of  Europe  shows  how  im 
portant  and  far-reaching  a  trade  in  them  must  once  have 
been  carried  on.  The  favourite  designs  were  the  sun 
breaking  through  a  cloud  from  whence  rays  of  light  are 
issuing,  or  conventionally  treated  ships,  fountains,  islands, 
castles,  and  an  immense  variety  of  birds  and  beasts,  such 
as  swans,  mallards,  eagles,  lions,  cheetahs,  hounds,  giraffes, 
antelopes,  and  others.  Some  specimens  have  siren -like 
female  forms,  with  floating  hair,  casting  nets,  leaning  down 
from  palm  trees,  or  issuing  from  shells.  Others,  rather 
later  in  style,  have 
winged  angel -like 
figures.  In  many 
cases  the  Assyrian 
sacred  tree  and  its 
guardian  beasts  oc 
cur,  and  very  fre 
quently  borders 
with  sham  Arabic 
letters  are  intro 
duced, — a  survival 
of  the  time  when 
real  sentences  were 
woven  into  the  fab 
rics  of  Persia  and 
Egypt,  probably  in 
tended  as  a  visible 
sign  that  the  stuff 
was  the  genuine 
product  of  Sara 
cenic  looms.  All 
these  are  perfect 
masterpieces  of  tex-  FlG-  5.— SicUian  silk  stuff  of  the  13th  century, 

tile  art,  and  have  *  St  Mary>s  church'  Dantzic' 

never  since  been  rivalled  either  in  beauty  of  design  or  in 
skilful  use  of  gold  and  colours.  Fig.  5  shows  a  character 
istic  example ;  another  copied  from  a  painting  is  given 
under  MURAL  DECORATION,  vol.  xvii.  p.  46,  fig.  15. 

In  the  1 4th  century  the  chief  centre  of  fine  silk  weaving 
was  transferred  from  Palermo  to  Lucca,  Florence,  Milan, 
Venice,  and  other  towns  in  northern  Italy,  and  a  different 
class  of  design,  less  rich  in  fancy,  but  scarcely  less  beautiful 
in  effect,  came  into  vogue.  The  designs  of  these  14th  and 

1  See  Raine,  Saint  CutKbert,  Durham,  1828,  plate  iv.  ;  in  his  text 
the  author  is  wholly  wrong  as  to  the  provenance  of  these  stuffs. 


1 5th  century  textiles  were  chiefly  conventional  adaptations 
of  natural  foliage  and  flowers,  arranged  with  great  beauty  of 
line  and  wealth  of  de 
corative  effect;  among 
the  most  beautiful  is 
scroll-work  of  vines 
with  graceful  curving 
lines  of  leaf  and  ten 
dril.  An  extremely 
rich  design,  largely 
employed  throughout 
the  15th  century,  was 
made  from  the  arti 
choke  plant,2  and  was 
especially  used  for  the 
rich  "  cut "  velvets  of 
Genoa,  Florence,  and 
Venice,  in  which  the 
pattern  is  formed  in 
relief  by  pile  raised 
above  pile,  mixed  with 
gold3  (see  fig.  6  and 
vol.  xvii.  p.  46,  fig. 
14).  At  this  time 
Venice  contained  a 
large  number  of  Ori 
ental  craftsmen  in  all  FIG."  6.— Genoese  or  Florentine  velvet  of 
the  industrial  arts,  silk  and  gold  ;  15th  century, 

and  very  beautiful  stuffs  were  woven  there  with  designs 
of  mingled  Oriental  and  Italian  style, — probably  the  work 
of  Mohammedan  weavers  (see  fig.  7). 


FIG.  7. — Silk  stuff  of  Oriental  design,  woven  at  Venice  in  the  15th 
century.     (South  Kensington  Museum. ) 

In  all  these  Oriental,  Sicilian,  and  early  Italian  stuffs  Gold 
gold  thread  is  used  in  a  very  lavish  and  effective  way.     It  thread, 
was  made  very  skilfully,  the  richest  effect  being  produced 
with  little  metal  by  thickly  gilding  fine  vellum  skins  with 
gold  leaf ;  the  vellum  was  then  cut  into  very  thin  strips 

2  This  is  usually  called  the  pine-apple  pattern ;  but  it  was  invented 
long  before  the  discovery  of  America  had  introduced  the  pine-apple 
into  Europe. 

3  Italian  and  Flemish  pictures  of  the  14th  to  the  16th  century  often 
give   most   valuable   representations    of  rich   textiles ;    see  Vacher, 
Fifteenth  Century  Italian  Ornament,  London,  1886,  a  series  of  coloured 
plates  of  textiles  taken  from  Italian  pictures. 
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and  wound  round  a  thread  of  silk  or  hemp  so  closely  as  to 
look  like  a  solid  gold  wire.  In  and  since  the  15th  cen 
tury  gold  thread  has  been  made  by  twisting  a  thin  ribbon 
of  gilt  silver  round  a  silken  core.  In  this  way  much  less 
gold  is  required,  as  the  silver  ribbon  is  gilded  before  being 
drawn  out  to  its  final  thinness,  and  it  is  thus  liable  to 
tarnish,  owing  to  the  partial  exposure  of  the  silver  surface. 
In  classical  times  attalica  and  other  gold  stuffs  were  made 
of  solid  gold  wire  beaten  out  with  the  hammer.1  Masses  of 
this  fine  gold  wire2  have  been  found  in  the  tombs  of  Egypt, 
Greece,  and  Etruria,  the  metal  having  lasted  long  after 
all  the  rest  of  the  stuff  had  crumbled  into  dust.  In  1544 
the  grave  of  the  wife  of  Honorius  was  opened  and  36  tt> 
of  gold  thread  taken  out  of  it  and  melted. 

Gold  Throughout  the  Middle  Ages  cloth  of  gold  was  largely 

cloth.  employed  for  ecclesiastical  and  royal  purposes.  In  some 
cases  the  whole  of  the  visible  surface  was  formed  of 
gold  thread,  producing  the  utmost  splendour  of  effect. 
Westminster  Abbey  still  possesses  a  magnificent  gold 
cope  of  the  loth  century,  in  almost  perfect  brilliance  of 
preservation.  In  the  13th  and  14th  centuries  Cyprus  and 
Lucca  were  specially  famed  for  their  gold  stuffs,  and  the 
royal  inventories  of  France  and  England  show  that  the 
kings  possessed  stores  of  this  to  an  immense  value.  The 
enormous  sum  of  £11  a  yard3  is  recorded  to  have  been 
given  for  a  "  cloth  of  estate "  in  the  private  accounts  of 
Henry  VII.  This  was  a  cloth  to  hang  over  the  royal 
throne,  and  must  have  been  unusually  wide,  as  other  cloth 
of  gold  at  the  same  time  was  bought  for  38s.  the  yard. 
Various  names  were  at  different  times  given  to  textiles 
which  were  wholly  or  in  part  woven  in  gold,  such  as 
dclatoun  (a  word  of  obscure  origin),  baudekin  (from  Bal- 
dak  or  Baghdad),  nak,  and  tissue.*  Samite  or  examite  (e£ 
/xtrot)  was  so  called  because  the  weft  threads  were  only 
caught  and  looped  at  every  sixth  thread  of  the  warp,  lying 
loosely  over  the  intermediate  part.  Mediaeval  samite  was 
sometimes  made  of  gold;  if  of  silk  it  was  a  variety  of 
satin,  called  satin  of  six.  Modern  satin  usually  has  its 
weft  looped  in  less  closely — satin  of  eight  or  ten. 
English.  Although  throughout  the  Middle  Ages  the  finer  stuffs 
used  in  England  were  to  a  great  extent  the  product  of 
foreign  looms,  there  was  no  lack  of  native  textiles,  many 
of  which  were  of  great  beauty.  In  the  use  of  the  needle 
the  women  of  England  were  especially  skilful,  and  rich 
English  embroideries  were  much  exported,  even  into  Italy, 
from  the  12th  to  the  14th  century,5  and  were  esteemed 
more  highly  than  the  productions  of  any  other  country. 
Two  fine  examples  of  early  English  silk  and  gold  needle 
work — a  stole  and  maniple  with  the  inscription  Aelfl&d 
fieri  precepit :  pio  episcopo  Fridestano — are  preserved  in 
the  Durham  library.  Fr  ides  tan  became  bishop  of  Win 
chester  in  905.  Other  examples  of  native  textiles  have 
been  found  in  the  coffins  of  many  ecclesiastics  in  England. 
Some  interesting  fragments  are  preserved  in  the  chapter 
house  of  Worcester  cathedral ;  the  ground  is  of  silk,  and 
the  pattern,  of  conventional  scroll  foliage,  is  a  character 
istic  example  of  13th-century  design.  Pictures  in  English 
MSS.  show  that  the  low  loom  was  mainly  used, —  this 
being  the  most  convenient  for  ordinary  weaving.6  England 


1  The  process  of  making  wire  by  drawing  it  through  conical  aper 
tures  in  a  steel  plate  is  said  to  have  been  first  invented  at  Nuremberg 
in  the  14th  century. 

2  The  Museo  Gregoriano  (Vatican)  contains  examples  from  Etruscan 
tombs.  3  Equal  to  quite  £50  of  modern  money. 

4  Hence  thin  paper  laid  between  the  folds  of  these  rich  stuffs  to 
protect  them  was  called  tissue  paper. 

5  The  celebrated  cope  in  Pienza  cathedral,  which  once  belonged  to 
Pius  II.  (Piccolomini),  is  a  magnificent  example  of  English  needle 
work  of  the  15th  century. 

6  Among  Chaucer's  pilgrims  are  included  "A  webbe,  a  dyer,  and  a 
tapisser,"  the  first  a  low-loom  weaver,  the  last  a  weaver  of  tapestry 
on  the  high  loom. 


was  specially  celebrated  for  its  wool  and  woollen  stuffs, 
and  even  at  the  present  day  English  wool  is  used  for  the 
Gobelin  tapestries;  in  the  15th  and  16th  centuries  it  was 
largely  imported  into  Flanders.  In  the  14th  century  Bath 
produced  the  finest  woollen  cloth,  and  that  of  Worcester 
was  equally  celebrated ;  in  the  15th  century  the  produc 
tion  of  woollen  stuff  was  a  great  source  of  wealth  to 
Norwich  and  other  towns  in  the  eastern  counties.  A 
special  sort  of  woollen  yarn  took  its  name  from  Worstead 
in  Norfolk,  where  it  was  made  ;  it  had  a  closer  and  harder 
twist  than  most  woollen  thread,  and  thus  could  be  made 
up  into  cloth  of  special  fineness,  which  was  used  for 
chasubles  and  other  vestments,  as  is  recorded  in  the  in 
ventories  of  York,  Exeter,  and  other  cathedrals. 

Old  English  Names  for  Textiles. — A  large  number  of  names  for  Old 
different  sorts  of  textiles  occur  in  old  English  writings,  many  of  English 
them  derived  from  the  name  of  the  place  where  the  stuff  was  made  names. 
or  exported.  Buckram  was  a  woven  cloth  of  miicli  richness,  highly 
prized,  probably  quite  unlike  what  we  now  mean  by  the  word. 
Damask  or  damas  got  its  name  from  Damascus.  Fustian,  from 
Fostat  (Old  Cairo),  was  a  cheaper  stuff  made  of  linen  and  cotton 
mixed.  Muslin,  from  Mosul,  was  a  fine  cotton  stuff.  Cloth  of 
Tars  (Tarsus)  is  often  mentioned,  usually  meaning  a  purple  cloth. 
Camoca  orcamak  (Arab,  kamkha,  from  Chinese  kimkha,  "brocade  ") 
was  another  richly  decorated  Oriental  stuff.  Cendal  or  sandal  and 
syndonus  were  fine  silk  stuffs.  Taffeta  was  made  of  silk  or  linen 
of  very  thin  substance.  Satin  (from  Low  Lat.  seta)  was  a  glossy 
silk  stuff  made  like  samite.  Velvet  (from  It.  velluto,  "shaggy") 
had  a  silk  weft  woven  so  as  to  form  a  raised  pile,  the  ends  of  which 
were  cut  or  shaved  off  to  one  even  level ;  hence  it  is  also  called 
in  Italy  raso.  Diaper,  "jasper-like"  (Ital.  diaspro),  was  not  only 
used  to  denote  a  regular  geometrical  pattern,  but  in  some  cases 
means  also  a  special  sort  of  linen  or  silk.  Ph-rases  such  as  "  silk 
of  brydges"  (Bruges),  "silk  dornex,"  from  Dorneck  in  Flanders, 
and  "sheets  of  raynes"  (Rheims)  often  occur.  A  large  number  of 
other  similar  names  are  to  be  met  with  in  mediaeval  writings.7 

Space  will  not  allow  a  description  of  the  textile  work  in  Other 
each  separate  country.      That  of  Italy  and  the  East  was  mediaeval 
by  far  the  most  important  throughout  the  Middle  Ages.  ^^g—. 
Even  Chinese  textiles  of  gold  and  silk  were  imported  into  types. 
the  west  of  Europe,  and  were  sometimes  used  for  ecclesias 
tical  purposes.     Mediaeval  vestments  of  Chinese  stuff  still 
exist,  the  shape  and  added  borders  of  which  show  that 
they  date  from   as   early  as  the  14th  century.      These 
fabrics  exactly  resemble  in  design  and  workmanship  some 
which  are  woven  in  China  at  the  present  day.     A  very 
interesting  survival  of  the  mediaeval  style  of  weaving  exists 
in  Sweden  and  other  Scandinavian  countries.     Articles  of 
dress,  counterpanes,  table-covers,  and  the  like  are  woven 
by  the  peasantry  in  a  simple,  highly  decorative  way,  with 


FIG.  8. — Indian  hill  loom,  as  still  used. 

patterns  which  have  altered  little  during  the  last  three 
or  four  centuries.  Though  coarse  in  texture,  many  of  these 
are  of  great  artistic  beauty;  nothing  but  an  occasional  use 

7  The  most  extraordinary  spelling  often  occurs  in  lists  of  textiles  in 
mediaeval  documents,  especially  in  the  case  of  foreign  names.  Thus 
we  find  in  the  Bury  Wills  (printed  by  the  Camden  Society)  "  fuschan 
in  Appules,"  meaning  Naples  fustian,  and  many  similar  blunders. 
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of  harsh,  colours  shows  any  sign  of  decadence  of  style. 
Strong  marks  of  Oriental  influence  are  visible  in  these 
fine  patterns,  but  the  method  of  weaving  is  purely  native, 
— probably  very  like  what  the  edicts  of  Louis  IX.  call 
"  tapisserie  nostrez."  Very  beautiful  fabrics  are  still  pro 
duced  in  India,  old  designs  being  followed,  and  woven  in 
the  simplest  form  of  loom.  Fig.  8  shows  an  example  of 
a  modern  Indian  loom  used  by  the  hill  weavers.  In  such 
looms  the  richest  materials,  such  as  gold  and  silk,  and 
the  most  elaborate  patterns  are  woven,  often  by  travelling 
weavers  who  can  set  up  their  whole  apparatus  in  a  very 
short  time. 

CARPETS. 

Carpets.  Carpet  weaving  was  essentially  an  Oriental  art,  and 
was  the  natural  product  of  a  dry  mudless  country,  where 
little  furniture  was  used  and  the  shoes  were  removed  on 
entering  a  building.  Till  the  16th  century  carpets  were 
almost  unknown  in  France  and  England,  except  for  royal 
personages  and  for  the  sanctuaries  of  cathedrals  and  im 
portant  churches.  In  the  latter  case  they  were  usually 
laid  in  front  of  the  high  altar,  and  thus  carried  on  to  the 
floor  the  richness  of  colour  which  ornamented  the  walls 
and  vault.  Oriental  carpets  frequently  occur  in  cathedral 
inventories  among  the  other  rich  treasures  of  foreign  or 
native  make  which  adorned  the  building.  They  were  first 
employed  in  England  for  domestic  purposes  by  Queen 
Eleanor  of  Castile  and  her  suite,  in  the  latter  part  of  the 
13th  century.  In  the  palaces  of  Spain  they  were  intro 
duced  much  earlier,  owing  to  the  presence  of  the  Moors  in 
southern  Spain.  In  many  cases  they  were  used  for  wall 
hangings,  and  the  smaller  ones  to  cover  tables  and  other 
furniture,  as  is  represented  in  many  15th-century  Italian 
pictures.  Though  few  examples  of  Oriental  carpets  exist 
earlier  in  date  than  the  15th  century,  yet  the  manufacture 
was  carried  on  in  the  highest  state  of  perfection  centuries 
before.  An  example  of  the  14th  century  is  preserved  in 
a  private  collection  at  Vienna ;  it  was  originally  made  as 
a  hanging  for  the  Kaaba  at  Mecca.1  These  beautiful 
Oriental  pile  carpets  are  among  the  most  perfect  produc 
tions  of  the  weaver's  art,  and  till  the  16th  century  were 
masterpieces  of  design  and  splendour  of  colour.  Usually 
they  were  woven  of  wool  or  of  camels'  or  goats'  hair,  with 
a  separate  warp  and  weft  of  flax ;  but  many  magnificent 
carpets  were  also  made  of  silk  mixed  with  gold  thread. 
This  extravagance  of  luxury  produced  an  effect,  at  least 
as  regards  the  use  of  silk,  but  little  superior  to  that  of 
fine  wool  or  camel's  hair,  as  the  special  beauty  of  the 
silken  gloss  is  seen  on  the  sides,  not  on  the  ends  of  the 
silk  thread.  Pile  carpets  are  woven  in  a  very  different 
way  from  ordinary  textiles :  short  tufts  of  wool  or  silk 
are  knotted  on  the  warp  so  that  the  ends  of  the  threads 
which  form  the  pattern  project,  and  these  are  cut  down 
by  shears  to  a  uniform  surface,  thus  forming  a  sort  of 
textile  mosaic.  Each  row  is  firmly  fixed  by  a  shoot  of 
linen  weft-thread  thrown  across  the  web,  and  then  carefully 
beaten  down  with  the  batten. 

Various  classes  of  ornament  occur  in  these  magnificent 
Oriental  carpets ;  one  variety  has  stiff  geometrical  patterns, 
the  motives  of  which  appear  to  be  taken  from  mosaics  or 
tiles.  Another  and  still  more  beautiful  sort,  manufactured 
especially  at  Ispahan  (see  fig.  9),  has  elaborate  flowing 
designs  of  flower  forms,  sometimes  mixed  with  figures  of 
cheetahs,  lions,  antelopes,  and  birds,  in  a  few  cases  com 
bined  with  human  figures.  Mr  W.  Morris,  in  his  valuable 
lecture  on  textile  fabrics  (London,  1884),  traces  three  stages 
of  design, — first,  a  pure  flowing  style,  closely  resembling  the 
early  stucco  mural  reliefs  of  Cairo ;  secondly,  a  similar 
style  blended  with  animal  forms;  and  thirdly,  a  purely 

1  See  Karabacek,  Die  persische  Naddmalerei  Siisandschird  and 
Qestr.  Monatsch.  f.  d.  Orient,  1884,  p.  49,  with  cat. 


floral  style,  flowing  in  its  lines  and  very  fantastic  and 
ingenious  in  its  patterns ;  this  last  he  thinks  belongs  to 


FIG.  9. — Persian  pile  carpet  of  the  15th  century,  woven  of  goats' 
hair  and  silk.     (South  Kensington  Museum. ) 

about  the  time  of  Shah  Abbas,  and  lasted  from  about  1550 
to  1650, — the  culminating  period  of  Oriental  art.2  Since 
then  there  has  been  a  distinct  degradation  of  style,  though 
in  many  cases  older  patterns  have  been  worked  from  and 
very  perfect  work  produced.  At  the  present  day  the  influ 
ence  of  European  taste  is  rapidly  destroying  this  survival 
of  the  best  class  of  design,  and  especially  is  introducing 
the  most  harsh  and  discordant  colouring  in  place  of  the 
glorious  rich  hues  of  the  earlier  Oriental  weavers. 

Though  no  existing  specimens  can  be  pointed  out,  it 
appears  probable  that  the  "  tapisserie  Saracenois  "  of  Louis 
IX.'s  edicts  (1226-1270)  refers  to  pile  carpets  made  by 
French  weavers  after  the  Oriental  fashion.3  The  same 
edicts  for  the  regulation  of  the  textile  industry  mention 
two  other  classes  of  manufacture,  "tapisserie  a  la  haute 
lisse,"  i.e.,  what  we  call  tapestry,  and  "  tapisserie  nostrez,''' 
"  native  stuff,"  probably  resembling  the  coarse  but  effective 
patterned  fabrics  for  aprons  and  dresses  which  are  still 
woven  by  the  peasantry  near  Home,  in  the  Abruzzi  moun 
tains,  and  elsewhere  in  Italy,  and  in  Scandinavia. 

TAPESTRY. 

The  making  of  tapestry  (Gk.  TOOTHS),  like  the  weaving  Tapestry. 
of  pile  carpets,  differs  from  ordinary  fabric  in  that  no 
visible  weft  is  thrown  completely  across  the  loom,  but  the 


!  A  valuable  help  towards  establishing  the  dates  of  carpet  patterns 
is  given  by  many  mediaeval  Italian  pictures,  in  which  Oriental  carpets 
are  often  represented  with  wonderful  minuteness  and  appreciation. 

3  Tapisserie  in  French  means  all  sorts  of  patterned  stuffs. 
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design  is  formed  by  short  stitches  knotted  across  the  warp 
with  a  wooden  needle  called  a  broach.  It  is  a  sort  of  link 
between  textile  work  and  embroidery,  from  which  it  differs 
in  having  its  stitches  applied,  not  to  a  finished  web,  but 
to  the  stretched  strings  of  a  warp.1  It  is  made  on  a  high 
loom,  and  the  whole  process,  though  requiring  much  skill, 
is  mechanically  of  the  simplest  kind.  It  is  very  probable 
that  many  of  the  woven  hangings  used  in  ancient  Egypt, 
Greece,  and  other  countries  were  true  tapestry ;  but  little 
is  known  on  this  point.  Till  after  the  12th  century,  in 
northern  Europe,  embroidery  seems  to  have  served  the 
place  of  tapestry,  as,  for  example,  in  the  wrongly  named 
Bayeux  tapestry  (see  vol.  viii.  p.  162) ;  while  in  the  south 
of  Europe  and  in  Oriental  countries  its  place  was  supplied 
by  the  rich  silken  textiles  and  pile  carpets  mentioned  above. 
Flemish.  In  the  14th  century  tapestry  began  to  be  largely  made, 
especially  in  Flanders,  where  the  craft  of  weaving  became 
very  important  at  an  early  time.  The  designs  on  the  very 
few  existing  samples  of  14th-century  tapestry  closely  resem 
ble  those  of  contemporary  wall  painting.  A  characteristic 
early  specimen  in  the  Louvre  has  rows  of  medallions,  each 
containing  a  scene  from  the  life  of  St  Martin,  with  two  or 
three  figures  treated  in  a  very  simply  decorative  way.  The 
spaces  between  the  circles  are  filled  up  with  a  stiff  geo 
metrical  ornament.  To  the  end  of  the  14th  century  be 
longs  the  magnificent  tapestry  in  Angers  cathedral,  on 
which  are  represented  scenes  from  the  Apocalypse ;  these 
were  made  at  Arras,  the  chief  seat  of  the  tapestry  manu 
facture,  both  for  quantity  and  quality.  Hence  the  name 
arras  (Italian  arazn)  came  to  mean  any  sort  of  tapestry, 
wherever  it  was  made.  Another  magnificent  series  of 
arras  work  is  preserved  in  Rheims  cathedral,  with  designs 
from  the  history  of  Clovis ;  these  date  from  the  middle  of 
the  15th  century.  In  the  14th  century  Flanders  produced 
enormous  quantities  of  woven  stuffs.  At  that  time  twenty- 
seven  streets  were  occupied  by  the  weavers  of  Ghent ;  in 
1382  there  were  50,000  weavers  in  Louvain ;  and  at  Ypres 
there  is  said  to  have  been  a  still  larger  number.  From 
about  1450  to  1500  was  the  golden  age  for  tapestry, 
especially  in  Bruges  and  Arras,  where  large  quantities  of 
the  most  magnificent  historical  pieces  were  woven  from 
designs  supplied  by  painters  of  the  Van  Eyck  school.  The 
Flemish  tapestries  of  that  time  are  perfect  models  of  textile 
art,  rich  in  colour,  strong  in  decorative  effect,  graceful  in 
drawing  and  composition,  and  arranged  with  consummate 
skill  to  suit  the  exigencies  of  the  loom  and  the  aesthetic 
requirements  of  wall  decoration.  A  very  beautiful  example 
of  this  class  exists  at  Hampton  Court,  hung  in  the  dark 
under  the  gallery  in  the  great  hall, — a  striking  contrast  to 
the  clever  but  artistically  degraded  tapestries  of  half  a 
century  later,  which  hang  round  the  main  walls  of  the 
hall.  Other  fine  examples  exist  in  the  Cluny,  Bern,  and 
other  museums,  and  especially  in  Madrid  2 — in  the  royal 
collection  and  in  that  of  the  duke  of  Alva — and  elsewhere 
in  Spain.  Though  very  rich  and  varied  in  effect,  the 
tapestry  of  the  best  period  usually  is  woven  with  not  more 
than  twenty  different  tints  of  wool, — half  tints  and  grada 
tions  being  got  by  hatching  one  colour  into  another.  In 
the  16th  century  about  sixty  colours  were  principally  em 
ployed  in  the  still  fine  but  rapidly  deteriorating  tapestry 


1  In  tapestry  the  weft  stitches  are  put  in  loosely  and  carefully 
pressed  home,  so  that  the  warp  strings  are  completely  hidden. 

2  See  Riano,  Tapestry  of  the  Palace  at  Madrid,  London,  1875  ;  of 
all  countries  Spain  is  the  richest  in  tapestry  of  the  15th  and  16th 
centuries.     The  royal  collection  contains  2000  large  pieces.      Rich 
stores  also  belong  to  the  principal  cathedrals,  such  as  Toledo,  which 
on  the  feast  of  Corpus  Christi  is  completely  hung  round  with  tapestry 
outside  as  well  as  inside.     In  the  17th  century  tapestry  looms  were 
worked  in  Spain  under  royal  patronage.     One  of  Velazquez's  finest 
pictures  in  the  Madrid  Gallery  (Las  Hilanderas)  represents  the  visit 
of  some  court  ladies  to  a  tapestry  fabrique,  in  which  women  are  work 
ing  the  looms. 


of  that  period ;  and  in  the  laborious  but  artistically  worth 
less  productions  of  the  Gobelin  factory  more  than  14,000 
differently  tinted  wools  are  now  used. 

In  the  16th  century  the  art  began  to  decline ;  very  slight 
symptoms  of  decadence  are  visible  in  the  beautiful  tapestries 
with  Petrarch's  Triumphs  in  the  South  Kensington  Museum, 
— most  gorgeous  pieces  of  textile  art,  of  the  richest  decora 
tive  effect.  These  were  worked  very  soon  after  1500  (see 
fig.  10).  The  influence  of  Raphael  and  his  school  succeeded 


Fio.  10. — Figure  of  Lucretia  from  the  Triumph  of  Chastity,  woven 
at  Brussels  about  1507.  Her  dress  is  an  Italian  velvet,  similar 
in  style  to  that  shown  in  fig.  6. 

that  of  the  15th-century  Flemish  painters,  and  was  utterly 
destructive  of  true  art  value  in  tapestry.  Raphael's  car 
toons,  fine  as  they  are  in  composition,  are  designed  without 
the  least  reference  to  textile  requirements,  and  are  merely 
large  pictures,  which  the  weavers  had  to  copy  as  best  they 
might.  This  new  style,  which  reduced  the  art  to  a  feeble 
copyism  of  painting,  gave  the  death-blow  to  the  produc 
tion  of  really  fine  tapestry.  Brussels  became  the  chief 
place  for  the  manufacture  after  the  taking  of  Arras  by 
Louis  XL  in  1477,  and  its  weavers  with  wonderful  skill 
imitated  any  sort  of  painting  that  was  put  before  them. 
Cartoons  were  drawn  by  several  of  Raphael's  pupils,  such 
as  Giulio  Romano  and  Giovanni  da  Udine,  and  by  Mabuse, 
Michiel  Coxcie,  Bernard  van  Orley,  and  other  Italianized 
Flemish  painters. 

In  1539  Francis  I.  founded  a  factory  for  tapestry  atFrencl 
Fontainebleau,  and  soon  after  other  high  looms  were  set  up 
in  Paris,  examples  from  which  still  exist  and  show  a  rapid 
degradation  of  style.  In  1603  a  new  factory  was  started 
in  Paris  under  royal  patronage,  in  the  workshop  of  a  family 
of  dyers  named  Gobelin,  after  whom  the  new  factory  was 
named  (see  GOBELIN).  The  Gobelin  looms  were  first 
worked  by  weavers  from  Flanders,  who  soon  taught  the 
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mysteries  of  the  craft  to  a  number  of  French  workmen. 
Cartoons  were  supplied  by  Simon  Vouet  and  other  distin 
guished  French  painters.  In  the  reign  of  Louis  XIV.  a 
great  impulse  was  given  to  the  factory,  and  from  1667  the 
whole  establishment  became  the  property  of  the  crown. 
Louis  XIV. 's  minister,  Colbert,  did  much  to  encourage 
this  and  other  industries.  Charles  Le  Brun  the  painter 
•was  made  director  of  the  works,  and  a  number  of  artists 
prepared  the  cartoons  under  his  supervision.  In  the  18th 
century  Coypel,  Jouvenet,  Boucher,  Watteau,  and  many 
other  popular  painters  made  designs,  often  of  great  size 
and  elaboration,  for  the  Gobelin  looms,  but  all  in  the  very 
worst  possible  taste ;  these  include  large  series  of  sacred, 
mythological,  and  historical  subjects,  landscapes,  sea-pieces, 
and  even  portraits, — the  last  being  perhaps  the  most  ridicu 
lous  misuse  of  the  textile  art  that  could  possibly  be  in 
vented.  Other  tapestry  looms  were  worked  in  the  18th 
century  at  Aubusson,  Felletin,  and  other  places  in  France. 
English.  High- warp  looms  appear  to  have  been  worked  in  England 
in  the  loth  century,  though  by  far  the  greater  part  of  the 
rich  stores  of  tapestry  in  this  country  came  from  Flanders. 
One  very  beautiful  example  of  English  work  of  this  time 
exists  in  St  Mary's  Hall  at  Coventry;  it  represents  the 
marriage  of  Henry  VI.  Part  of  another  series  with  the 
marriage  of  Henry  VII.  is  preserved  in  a  house  in  Cornwall. 
In  the  latter  part  of  the  15th  and  the  first  half  of  the  16th 
century  enormous  sums  were  spent  by  the  rich  in  England 
on  Flemish  tapestry.  Cardinal  Wolsey's  private  accounts 
and  inventories,  which  still  exist,1  give  an  astonishing 
picture  of  the  wealth  which  he  lavished  on  the  adornment 
of  his  palace  at  Hampton  Court.  In  1522  he  bought  132 
large  pieces  of  Brussels  tapestry,  woven  with  Scriptural 
subjects,  and  mostly  made  to  order,  so  as  to  fit  exactly  the 
various  wall  spaces.  He  also  bought  large  quantities  of 
costly  Oriental  carpets.  In  the  inventories  are  enumerated 
"foot  carpets,"  "table  carpets,"  and  "window  carpets," 
"hanging  peces,"  "borders  with  arms,"  and  "window 
peces,"  the  last  being  strips  of  tapestry  woven  in  narrow 
lengths  to  fit  the  sills  and  jambs  of  windows.  Among  the 
"  wall  peces,"  in  addition  to  the  numerous  sacred  subjects, 
are  mentioned  mythological  scenes,  romances,  historical 
pieces,  and  "hangings  of  verdures,"  the  last  being  decor 
ative  work  in  which  trees  and  foliage  formed  the  main 
design,  with  accessory  figures  of  hunting,  hawking,  and 
the  like.  The  catalogue  of  Wolsey's  linen  napery  is  no 
less  sumptuous  and  abundant ;  he  possessed  an  immense 
quantity  of  finest  linen  for  sheets  and  "  board -cloths " 
(table-cloths),  mostly  patterned  with  "damaske  diaper"  or 
"paned  losinge-wise."  This  example  of  the  wealth  of 
textile  work  possessed  by  one  rich  prelate  will  give  some 
notion  of  what  England  and  other  countries  possessed  in 
the  16th  century. 

In  the  reign  of  James  I.  tapestry  looms  were  set  up  at 
Mortlake,  and  the  industry  was  carried  on  during  the  fol 
lowing  reign  under  the  direction  of  the  painter  Francis 
Crane.  Charles  I.  introduced  skilled  weavers  from  Ouden- 
arde  in  Belgium,  and  the  whole  existing  series  of  cartoons 
by  Raphael  were  copied  on  the  Mortlake  looms.2  Most 
of  the  Mortlake  tapestry  has  distinct  marks,  such  as  the 
shield  of  St  George  with  F.  C.  (F.  Crane).  Some  pieces 
are  inscribed  "  Car.  Re.  Reg.  Mortl."  (Carolus  rex  regnans). 
Though  closed  during  the  Commonwealth,  the  Mortlake 
fabrique  was  again  worked  after  the  Restoration  until  the 
death  of  Crane  in  1703.  In  the  18th  century  tapestry 
was  woven  on  a  small  scale  in  Soho  and  at  Fulham,  and 
within  recent  years  a  new  royal  fabrique  has  been  estab 
lished  at  Windsor,  where  very  costly  and  skilful  weaving 
in  the  pictorial  Gobelin  style  is  carried  on.  The  only 

1  See  Law,  Hampton  Court  Palace,  London,  1885. 

2  See  KAPHAEL,  vol.  xx.  p.  280. 


modern  tapestry  which  has  any  of  the  merits  of  the  best 
old  productions  is  that  made  on  a  small  scale  by  Mr  William 
Morris  at  Merton  Abbey  (Surrey),  where  work  of  the  high 
est  beauty  has  been  produced.  Unfortunately,  however, 
the  modern  taste  for  feeble  imitations  of  oil  paintings  has 
as  yet  shown  little  appreciation  of  this  revival  of  the  true 
textile  art. 

As  in  England,  by  far  the  greater  part  of  the  tapestry  Italian, 
used  in  Italy  was  a  Flemish  import.  But  in  the  16th 
century,  under  the  patronage  of  the  dukes  of  Ferrara, 
tapestry  looms  were  set  up  in  Ferrara ;  these  were,  how 
ever,  worked  by  Flemish  weavers,  and  closely  resemble 
contemporary  tapestry  woven  at  Brussels.  Other  fabriques 
were  established  in  Florence  by  the  Medici  princes,  and 
continued  to  be  worked  till  the  end  of  the  17th  century. 
Factories  for  tapestry  existed  also  at  Venice,  Turin,  and 
other  northern  cities,  but  the  industry  was  purely  an  exotic, 
and  never  attained  to  any  great  importance.  Since  the 
pontificate  of  Clement  XL,  in  1702,3  a  papal  factory  for 
tapestry  has  existed  in  Rome,  and  is  still  carried  on  in  the 
Vatican.  The  papal  looms  have  produced  a  large  number 
of  most  costly  and  elaborate  copies  of  celebrated  paintings, 
executed  with  wonderful  skill,  but  utterly  worthless  as 
works  of  art. 

The  South  Kensington  Museum  possesses  the  best  and  most  Collec- 
illustrative  collection  of  woven  fabrics  of  various  dates.  The  church  tions. 
of  St  Mary  at  Dantzic  has  a  magnificent  collection  of  early  textiles, 
mostly  used  for  vestments  ;  these  are  well  illustrated  by  Hinz,  Die 
Schatzkammer  der  Marien-Kirche  zu  Dantzig,  1870.  Fine  examples 
of  early  tapestry  exist  in  the  cathedrals  of  Rheims,  Bruges,  Tournay, 
Angers,  Beauvais,  Aix,  Sens,  and  in  the  church  of  St  Remy  at 
Rheims.  Other  fine  collections  are  preserved  in  the  Louvre,  the 
Cluny  Museum,  at  Chartres,  Amiens,  Dijon,  Orleans,  Auxerre, 
Nancy,  Bern,  Brussels,  Munich,  Berlin,  Dresden,  Vienna,  and 
Nuremberg.4  In  Italy  the  richest  collections  (mostly  of  later 
tapestry)  are  those  of  the  Vatican,  the  Pitti,  the  Bargello,  Palazzo 
del  Te  at  Mantua,  Turin  (royal  palace),  Milan  (royal  palace),  Como 
(cathedral),  and  the  museum  of  Naples.  The  Spanish  collections 
have  been  already  mentioned.  In  England,  besides  the  South 
Kensington  Museum,  fine  tapestries  exist  in  the  palaces  of  Windsor 
and  Hampton  Court.  Those  formerly  in  the  House  of  Lords  were 
destroyed  in  the  fire  of  1834.  St  Mary's  Hall  at  Coventry  contains 
the  finest  examples  of  the  15th  century. 

Literature. — By  far  the  best  work  for  its  well-chosen  coloured  illustrations  is 
that  of  Fischbach,  Textile  Fabrics,  English  ed.,  1883  ;  see  alsoDupont-Auberville, 
L'ornement  des  tissus,  Paris,  1875-77 ;  Michel,  Recherches  sur  la  fabrication  des 
etoffes,  Paris,  1852  (a  very  valuable  work) ;  Jubinal,  Anciennes  topisseries,  Paris, 
1858-59  ;  De  Ronchaud,  Lepeplos  d' Athene,  Paris,  1872  ;  Id.,  La  tapisserie,  Paris, 
1885 ;  Miintz,  La  tapisserie  dans  I'antiguite,  Paris,  1878 ;  Lessing,  Modeles  de 
tapis  Orientaux,  Paris,  1879 ;  Id.,  Ancient  Oriental  Carpets,  London,  1879 ;  Vin 
cent  Robinson,  Oriental  Carpets,  London,  1882  (the  illustrations  are  better  than 
the  text);  Lady  Alford,  Needlework  as  Art,  London,  1886  (deals  partly  with 
textiles).  Though  few  works  treat  of  the  general  history  of  textiles,  a  very 
large  number  exist  about  tapestry  weaving.  The  chief  are — Depping,  Regle- 
ments  sur  les  arts  .  .  .  au  XHIme  siecle,  Paris,  1837 ;  De  Montault,  Tapisserie 
de  la  cath.  cC Angers,  Paris,  1863  ;  De  Farcy  on  the  same  subject,  1875  ;  Barraud, 
Tap.  de  la  cath.  de  Beauvais,  Beanvais,  1853 ;  Rock,  Textile  Fabrics,  S.K.M., 
London,  1870  ;  Bock,  Cat.  des  tissus,  &c.,  au  Musee  German.,  Nuremberg,  1869 ; 


Pinchart,  Tap.  dans  les  Pays-Bos,  and  other  works,  Brussels,  1859-64  ;  Dehaisnes, 
Tap.  d"  Arras  avant  le  XV"*  siecle,  Paris,  1879 ;  Proyart,  Recherches  sur  les  tap. 
d' Arras,  Arras,  1863 ;  Voisin,  Tap.  de  la  cath.  de  Tournay,  Tom-nay,  1863  ;  Van 
Drival,  Tap.  d' Arras,  Arras,  1864 ;  Gorse,  Tap.  du  chateau  de  Pan,  Paris,  1881 ; 
De  la  Fons-Melicoq,  Hautlisseurs  des  XlVme  an  XVIme  siedes,  Paris,  1870  ;  San- 
terre,  Tap.  de  Beauvais,  Clermont,  1842  ;  Deville,  Statuts,  &c.,  relatifs  a  la  carp, 
des  tap.  de  1253  a  1275,  Paris,  1875 ;  Darcel,  Gaz.  d.  b.-arts,  xiv.  pp.  185,  273,  and 
414 ;  Van  de  Graft,  De  Tapijt-Fabrieken  de  XVI.  en  XVII.  Eeuw,  Middelburg, 
1869.  On  Italian  tapestry,  see  De  Montault,  Tap.  de  haute  lisse  d  Rome,  Arras, 
1879  ;  Conti,  L'arte  degli  arazziin  Firenze,  Florence,  1875  ;  Campori,  L'arazzeria 
Estense,  Modena,  1876  ;  Braghirolli,  Arazzi  in  Mantova,  Mantua,  1879 ;  Farabn- 
lini,  L'arte  degli  arazzi,  Rome,  1884 ;  Gentili,  L'art  des  tapis,  Rome,  1878 ;  and 
Miintz,  Tap.  Jtaliennes,  Paris,  1880.  On  French  and  other  late  tapestry,  sec 
Darcel  and  Guichard,  Les  tap.  decoratives,  Paris,  1881 ;  Lacordaire,  Hist,  de  tap 
isserie,  Paris,  1855;  Gnillaumot,  L'Origine  .  .  .  des  Gobelins,  Paris,  1860;  Perathon, 
Top.  d' Aubusson,  de  Felletin,  et  de  Bellegarde,  Paris,  1857 ;  Roy-Pierrefi tte,  Let 
tap.  de  FeUetin,  Limoges,  1855 ;  Durieux,  Tap.  de  Cambrai,  Cambrai,  1879 ;  About 
and  Bauer,  Tap.  apres  Us  cartons  de  Raphael,  Paris,  1875 ;  Houdoy,  Tap.  de  la, 
fabrication  Lilloise,  Lille,  1871 ;  Vergnaud-Romagnesi,  Tap.  au  Musee  tf 'Orleans, 
Orleans,  1859 ;  De  St  Genois,  Tap.  ffOudenarde,  Paris,  1864 ;  Talcot,  Fabric, 
des  tissus,  Paris,  1852 ;  Guiffrey,  Hist,  de  la  tapisserie,  Tours,  1886 ;  Pine, 
Tapestry  of  the  House  of  Lords,  London,  1739 ;  and  De  Champeaux,  Tapestry, 
S.K.M.  handbook,  London,  1878;  Ashenhurst,  Treatise  on  Weaving,  London, 
1886.  (J.  H.  M.) 

TEZA,  or  TAZA.     See  MOROCCO,  vol.  xvi.  p.  834. 


3  An  earlier  fabrique  was  started  in  1630  by  Urban  VIII.,  but  it 
soon  ceased  to  be  worked. 

4  The  large  collection  in  the  Gobelin  Museum  was  burnt  in  1871. 
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THACKERAY,  WILLIAM  MAKEPEACE  (1811-1863),  one 
of  the  greatest  of  English  authors  and  novelists,  son  of  Rich 
mond  Thackeray  (Sirs  Richmond  Thackeray  was  born  Miss 
Becher),  and  grandson  of  W.  R.  Thackeray  of  Hadley,  Mid 
dlesex,  was  born  at  Calcutta  on  July  18,  1811.  Both  his 
father  and  grandfather  had  been  Indian  civil  servants.  His 
mother,  who  was  only  nineteen  at  the  date  of  his  birth,  was 
left  a  widow  in  1816,  and  afterwards  married  Major  Henry 
Carmichael  Smyth.  Thackeray  himself  was  sent  home  to 
England  from  India  as  a  child,  and  went  to  Charterhouse, 
since  his  time  removed  to  Godalming  from  its  ancient 
site  near  Smithfield.  Anthony  Trollope,  in  his  book  on 
Thackeray  in  the  English  Men  of  Letters  series,  quotes  a 
letter  written  to  him  about  Thackeray's  school-days  by 
Mr  G.  S.  Venables.  "  He  came  to  school  young,"  Mr 
Venables  wrote,  "  a  pretty,  gentle,  and  rather  timid  boy." 
This  accords  with  the  fact  that  all  through  Thackeray's 
writings  the  student  may  find  traces  of  the  sensitiveness 
which  often  belongs  to  the  creative  mind,  and  which,  in 
the  boy  who  does  not  understand  its  meaning  and  its 
possible  power  is  apt  to  assume  the  guise  of  a  shy  dispo 
sition.  To  this  very  matter  Mr  Venables  tersely  refers  in 
a  later  passage  of  the  letter  quoted  by  Trollope  :  "  When 
I  knew  him  better,  in  later  years,  I  thought  I  could 
recognize  the  sensitive  nature  which  he  had  as  a  boy." 
Another  illustration  is  found  in  the  statement,  which  will 
be  recognized  as  exact  by  all  readers  of  Thackeray,  that 
"  his  change  of  retrospective  feeling  about  his  school-days 
was  very  characteristic.  lu  his  earlier  books  he  always 
spoke  of  the  Charterhouse  as  Slaughter  House  and  Smith- 
field.  As  he  became  famous  and  prosperous  his  memory 
softened,  and  Slaughter  House  was  changed  into  Grey 
Friars,  where  Colonel  Newcome  ended  his  life."  Even  in 
the  earlier  references  the  bitterness  which  has  often  been 
so  falsely  read  into  Thackeray  is  not  to  be  found.  In  "  Mr 
and  Mrs  Frank  Berry"  (Men's  Wives)  there  is  a  description 
of  a  Slaughter-House  fight,  following  on  an  incident  almost 
identical  with  that  used  in  Vanity  Fair  for  the  fight  between 
Dobbin  and  Cuff.  In  both  cases  the  brutality  of  school 
life,  as  it  then  was,  is  very  fully  recognized  and  described, 
but  not  to  the  exclusion  of  the  chivalry  which  goes  along 
side  with  it.  In  the  first  chapter  of  "  Mr  and  Mrs  Frank 
Berry,  "  Berry  himself  and  Old  Hawkins  both  have  a  touch 
of  the  heroic.  In  the  story  which  forms  part  of  Men's  Wives 
the  bully  whom  Berry  gallantly  challenges  is  beaten,  and  one 
hears  no  more  of  him.  In  Vanity  Fair  Cuff  the  swaggerer 
is  beaten  in  a  similar  way,  but  regains  his  popularity  by  one 
well-timed  stroke  of  magnanimity,  and  afterwards  shows 
the  truest  kindness  to  his  conqueror. 

In  February  1829  Thackeray  went  to  Trinity  College, 
Cambridge,  and  in  that  year  contributed  some  engaging 
lines  on  Timbuctoo,  the  subject  for  the  prize  poem,  to  a 
little  university  paper  called  The  Snob,  the  title  of  which  he 
afterwards  utilized  in  the  famous  Snob  Papers.  The  first 
stanza  has  become  tolerably  well  known,  but  is  worth  quot 
ing  as  an  early  instance  of  the  direct  comic  force  afterwards 
employed  by  the  author  in  verse  and  prose  burlesques  : — 

In  Africa — a  quarter  of  the  world — 
Hen's  skins  are  black ;  their  hair  is  crisp  and  curled  ; 
And  somewhere  there,  unknown  to  public  view, 
A  mighty  city  lies,  called  Timbuctoo. 

One  other  passage  at  least  in  The  Snob,  in  the  form  of 
a  skit  on  a  paragraph  of  fashionable  intelligence,  seems  to 
bear  traces  of  Thackeray's  handiwork.  At  Cambridge 
James  Spedding,  Monckton  Milnes  (Lord  Houghton), 
Edward  Fitzgerald,  W.  H.  Thompson  (afterwards  master 
of  Trinity),  and  other  distinguished  persons  were  among 
his  friends.  In  1830  he  left  Cambridge  without  taking 
a  degree,  and  went  to  Weimar  and  to  Paris.  His  visit 
to  Weimar  bore  fruit  in  the  sketches  of  life  at  a  small 


German  court  which  appear  in  Fitz-Boodle's  Confessions  and 
in  Vanity  Fair.  In  1832  he  came  of  age,  and  inherited 
a  sum  which  Trollope's  book  describes  as  amounting  to 
about  five  hundred  a  year.  The  money  was  soon  lost, — 
some  in  an  Indian  bank,  some  in  two  newspapers  which  in 
Lovel  the  Widower  are  referred  to  under  one  name  as  The 
Museum,  in  connexion  with  which  our  friends  Honeyman 
and  Sherrick  of  The  Newcomes  are  briefly  brought  in.  His 
first  regular  literary  employment  after  the  loss  of  his 
patrimony  was  on  Fraser's  Magazine,  in  which  in  1837-38 
appeared  The  History  of  Mr  Samuel  Titmarsh  and  the  Great 
Hoggarty  Diamond,  a  work  filled  with  instances  of  the 
wit,  humour,  satire,  pathos,  which  found  a  more  ordered 
if  not  a  fresher  expression  in  his  later  and  longer  works. 
For  freshness,  indeed,  and  for  a  fine  perception  which 
enables  the  author  to  perform  among  other  feats  that  of 
keeping  up  throughout  the  story  the  curious  simplicity 
of  its  supposed  narrator's  character,  the  Great  Hoggarty 
Diamond  can  scarce  be  surpassed.  The  characters,  from 
Lady  Drum,  Lady  Fanny,  Lady  Jane,  and  Edmund 
Preston  down  to  Brough,  his  daughter,  Mrs  Roundhand, 
Gus  Hoskins,  and,  by  no  means  least,  Samuel  Titmarsh's 
pious  aunt  with  her  store  of  "  Rosolio,  "  are  living ;  the 
book  is  crammed  with  honest  fun ;  and,  for  pure  pathos, 
the  death  of  the  child,  and  the  meeting  of  the  husband 
and  wife  over  the  empty  cradle  (a  scene  illustrated  by  the 
author  himself  with  that  suggestion  of  truth  which  no 
shortcoming  in  drawing  could  spoil),  stands,  if  not  alone 
in  its  own  line,  at  least  in  the  company  of  very  few  such 
scenes  in  English  fiction.  The  Great  Hoggarty  Diamond, 
oddly  enough,  met  with  the  fate  that  afterwards  befell 
one  of  Lever's  best  stories  which  appeared  in  a  periodical 
week  by  week, — it  had  to  be  cut  short  at  the  bidding 
of  the  editor.  In  the  same  year  in  which  it  appeared 
Thackeray  married  Isabella,  daughter  of  Colonel  Matthew 
Shawe.  Of  the  daughters  born  of  the  marriage,  one,  Mrs 
Richmond  Ritchie,  has  earned  distinction  as  a  novelist. 
Mrs  Thackeray,  to  quote  Trollope,  "became  ill  and  her 
mind  failed  her,"  and  Thackeray  thereupon  "  became  as  it 
were  a  widower  till  the  end  of  his  days."  In  1840  came 
out  The  Paris  Sketch  Book.  Much  of  it  had  been  written 
and  published  at  an  earlier  date,  and  in  the  earlier 
writings  there  are  some  very  curious  divagations  in 
criticism.  The  book  contains  also  a  striking  story  of 
card-sharping,  afterwards  worked  up  and  put  into  Alta- 
mont's  mouth  in  Pendennis,  and  a  very  powerful  sketch  of 
a  gambler's  death  and  obsequies.  Three  years  before,  in 
1837,  Thackeray  had  begun,  in  Fraser,  the  Yellowplush 
Papers,  with  their  strange  touches  of  humour,  satire, 
tragedy  (in  one  scene,  the  closing  one  of  the  history  of  Mr 
Deuceace),  and  their  sublimation  of  fantastic  bad  spelling 
(M'Arony  for  macaroni  is  one  of  the  typical  touches  of 
this) ;  and  this  was  followed  by  Catherine,  a  strong  story, 
and  too  disagreeable  perhaps  for  its  purpose,  founded 
closely  on  the  actual  career  of  a  criminal  named  Catherine 
Hayes,  and  intended  to  counteract  the  then  growing  prac 
tice  of  making  ruffians  and  harlots  prominent  characters 
in  fiction.  There  soon  followed  Fitz-Boodle's  Confessions 
and  Professions,  including  the  series  Men's  Wives,  already 
referred  to ;  and,  slightly  before  these,  The  Shabby  Genteel 
Story,  a  work  interrupted  by  Thackeray's  domestic  affliction 
and  afterwards  republished  as  an  introduction  to  The  Ad 
ventures  of  Philip,  which  took  up  the  course  of  the  original 
story  many  years  after  the  supposed  date  of  its  catastrophe. 
Tn  1843,  and  for  some  ten  years  onwards  according  to 
Trollope,  Thackeray  was  writing  for  Punch,  and  the  list  of 
his  contributions  included  among  many  others  the  cele 
brated  Snob  Papers  and  the  Ballads  of  Policeman  X.  In 
1843  also  came  out  the  Irish  Sketch  Book,  and  in  1844 
the  account  of  the  journey  From  Cornhill  to  Grand  Cairo, 
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in  which  was  published  the  excellent  poem  of  The  Wliite 
Squall.  In  1844  there  began  in  Fraser  the  Memoirs  of 
Barry  Lyndon,  called  in  the  magazine  The  Luck  of  Barry 
Lyndon,  a  Romance  of  the  Last  Century.  Barry  Lyndon 
has,  with  a  very  great  difference  in  treatment,  some 
resemblance  to  Smollett's  Count  Fathom  ; — the  hero,  that 
is  to  say,  is  or  becomes  a  most  intolerable  scoundrel,  who 
is  magnificently  unconscious  of  his  own  iniquity.  The  age 
and  pressure  of  the  time  depicted  are  caught  with  amazing 
verisimilitude,  and  in  the  boyish  career  of  Barry  Lyndon 
there  are  fine  touches  of  a  wild  chivalry,  simplicity,  and 
generosity,  which  mingle  naturally  with  the  worse  qualities 
that,  under  the  influence  of  abominable  training,  afterwards 
corrupt  his  whole  mind  and  career.  The  man  is  so  in 
fatuated  with  and  so  blind  to  his  own  roguery,  he  has  so 
much  dash  and  daring,  and  is  on  occasions  so  infamously 
treated,  that  it  is  not  easy  to  look  upon  him  as  an  entirely 
detestable  villain  until,  towards  the  end  of  his  course,  he 
becomes  wholly  lost  in  brutish  debauchery  and  cruelty. 
His  latter  career  is  founded  on  that  of  Andrew  Robinson 
Stoney  Bowes,  who  married  the  widow  of  John,  ninth 
earl  of  Strathmore.  There  is  also  no  doubt  a  touch  of 
Casanova  in  Barry  Lyndon's  character.  Besides  the  con 
tributions  to  Punch  specially  referred  to,  there  should  be 
noticed  Punch's  Prize  Novelists,  containing  some  brilliant 
parodies  of  Edward  Lytton  Bulwer,  Lever,  Mr  D'Israeli 
(in  Codlingsby,  perhaps  the  most  perfect  of  the  series), 
and  others.  Among  minor  but  admirable  works  of  the 
same  period  are  found  A  Legend  of  the  Rhine  (a  burlesque 
of  the  great  Dumas's  Othon  I'Archer),  brought  out  in  a 
periodical  of  George  Cruikshank's,  Cox's  Diary  (on  which 
has  been  founded  a  well-known  Dutch  comedy,  Janus 
Tulp),  and  the  Fatal  Boots.  This  is  the  most  fitting  moment 
for  mentioning  also  Rebecca  and  Rowena,  which  towers,  not 
only  over  Thackeray's  other  burlesques,  excellent  as  they 
are,  but  over  every  other  burlesque  of  the  kind  ever  written. 
Its  taste,  its  wit,  its  pathos,  its  humour,  are  unmatchable; 
and  it  contains  some  of  the  best  songs  of  a  particular  kind 
ever  written — songs  worthy  indeed  to  rank  with  Peacock's 
best.  In  1846  was  published,  by  Messrs  Bradbury  and 
Evans,  the  first  of  twenty-four  numbers  of  Vanity  Fair,  the 
work  which  first  placed  Thackeray  in  his  proper  position 
before  the  public  as  a  novelist  and  writer  of  the  first  rank. 
It  was  completed  in  1848,  when  Thackeray  was  thirty-seven 
years  old ;  and  in  the  same  year  Abraham  Hayward  paid 
a  tribute  to  the  author's  powers  in  the  Edinburgh  Review. 
It  is  probable  that  on  Vanity  Fair  has  been  largely  based 
the  foolish  cry,  now  heard  less  and  less  frequently,  about 
Thackeray's  cynicism,  a  cry  which  he  himself,  with  his  keen 
knowledge  of  men,  foresaw  and  provided  against,  amply 
enough  as  one  might  have  thought,  at  the  end  of  the  eighth 
chapter,  in  a  passage  which  is  perhaps  the  best  commentary 
ever  written  on  the  author's  method.  He  has  explained 
how  he  wishes  to  describe  men  and  women  as  they  actually 
are,  good,  bad,  and  indifferent,  and  to  claim  a  privilege — 

"Occasionally  to  step  down  from  the  platform,  and  talk  about 
them :  if  they  are  good  and  kindly,  to  love  and  shake  them  by  the 
hand;  if  they  are  silly,  to  laugh  at  them  confidentially  in  the 
reader's  sleeve ;  if  they  are  wicked  and  heartless,  to  abuse  them  in 
the  strongest  terms  politeness  admits  of.  Otherwise  you  might 
fancy  it  was  I  who  was  sneering  at  the  practice  of  devotion,  which 
Hiss  Sharp  finds  so  ridiculous ;  that  it  was  I  who  laughed  good- 
humouredly  at  the  railing  old  Silenus  of  a  baronet — whereas  the 
laughter  comes  from  one  who  has  no  reverence  except  for  prosperity, 
and  no  eye  for  anything  beyond  success.  Such  people  there  are 
living  and  flourishing  in  the  world — Faithless,  Hopeless,  Charity- 
less  :  let  us  have  at  them,  dear  friends,  with  might  and  main. 
Some  there  are,  and  very  successful  too,  mere  quacks  and  fools: 
and  it  was  to  combat  and  expose  such  as  those,  no  doubt,  that 
laughter  was  made." 

As  to  another  accusation  which  was  brought  against  the 
book  when  it  first  came  out,  that  the  colours  were  laid  on 


too  thick,  in  the  sense  that  the  villains  were  too  villainous, 
the  good  people  too  goody-goody,  the  best  and  completest 
answer  to  that  can  be  found  by  any  one  who  chooses  to 
read  the  work  with  care.  Osborne  is,  and  is  meant  to  be, 
a  poor  enough  creature,  but  he  is  an  eminently  human 
being,  and  one  whose  poorness  of  character  is  developed  as 
he  allows  bad  influences  to  tell  upon  his  vanity  and  folly. 
The  good  in  him  is  fully  recognized,  and  comes  out  in  the 
beautiful  passage  describing  his  farewell  to  Amelia  on  the 
eve  of  Waterloo,  in  which  passage  may  be  also  found  a 
sufficient  enough  answer  to  the  statement  that  Amelia  is 
absolutely  insipid  and  uninteresting.  So  with  the  com 
panion  picture  of  Rawdon  Crawley's  farewell  to  Becky  : 
who  that  reads  it  can  resist  sympathy,  in  spite  of  Rawdon's 
vices  and  shady  shifts  for  a  living,  with  his  simple  bravery 
and  devotion  to  his  wife  1  As  for  Becky,  a  character  that 
has  since  been  imitated  a  host  of  times,  there  is  certainly 
not  much  to  be  said  in  her  defence.  We  know  of  her,  to 
be  sure,  that  she  thought  she  would  have  found  it  easy  to 
be  good  if  she  had  been  rich,  and  we  know  also  what 
happened  when  Rawdon,  released  without  her  knowledge 
from  a  spunging-house,  surprised  her  alone  with  and 
singing  to  Lord  Steyne  in  the  house  in  May  Fair.  After 
a  gross  insult  from  Steyne,  "  Rawdon  Crawley,  springing 
out,  seized  him  by  the  neckcloth,  until  Steyne,  almost 
strangled,  writhed  and  bent  under  his  arm.  'You  lie, 
you  dog,'  said  Rawdon ;  '  you  lie,  you  coward  and  villain  ! ' 
And  he  struck  the  peer  twice  over  the  face  with  his  open 
hand,  and  flung  him  bleeding  to  the  ground.  It  was  all 
done  before  Rebecca  could  interpose.  She  stood  there 
trembling  before  him.  She  admired  her  husband,  strong, 
brave,  and  victorious."  This  admiration  is,  as  Thackeray 
himself  thought  it,  the  capital  touch  in  a  scene  which  is 
as  powerful  as  any  Thackeray  ever  wrote — as  powerful, 
indeed,  as  any  in  English  fiction.  Its  full  merit,  it  may  be 
noted  in  passing,  has  been  curiously  accented  by  an  imita 
tion  of  it  in  M.  Daudet's  Fromont  Jeune  et  Risler  Aine.  As 
to  the  extent  of  the  miserable  Becky's  guilt  in  the  Steyne 
matter,  on  that  Thackeray  leaves  it  practically  open  to  the 
reader  to  form  what  conclusion  he  will.  There  is,  it  should 
be  added,  a  distinct  touch  of  good  in  Becky's  conduct  to 
Amelia  at  Ostend  in  the  last  chapter  of  the  book,  and 
those  who  think  that  too  little  punishment  is  meted  out  to 
the  brilliant  adventuress  in  the  end  may  remember  this  to 
her  credit.  It  is  supreme  art  in  the  treatment  of  her  char 
acter  that  makes  the  reader  understand  and  feel  her  attrac 
tiveness,  though  he  knows  her  extraordinarily  evil  qualities; 
and  in  this  no  writer  subsequent  to  Thackeray  who  has 
tried  to  depict  one  of  the  genus  Becky  Sharp  has  even 
faintly  succeeded.  Among  the  minor  characters  there  is  not 
one — and  this  is  not  always  the  case  even  with  Thackeray's 
chief  figures — who  is  incompletely  or  inconsistently  de 
picted  ;  and  no  one  who  wishes  to  fully  understand  and 
appreciate  the  book  can  afford  to  miss  a  word  of  it. 

Vanity  Fair  was  followed  by  Pendennis,  Esmond,  and 
The  Newcomes,  which  appeared  respectively  in  1850,  1852, 
and  1854.  It  might  be  more  easy  to  pick  holes  critically 
in  Pendennis  than  in  Vanity  Fair.  Pendennis  himself, 
after  his  boyish  passion  and  university  escapades,  has  dis 
agreeable  touches  of  flabbiness  and  worldliness ;  and  the 
important  episode  of  his  relations  with  Fanny  Bolton, 
which  Thackeray  could  never  have  treated  otherwise  than 
delicately,  is  so  lightly  and  tersely  handled  that  it  is  a 
little  vague  even  to  those  who  read  between  the  lines ; 
the  final  announcement  that  those  relations  have  been 
innocent  can  scarcely  be  said  to  be  led  up  to,  and  one  can 
hardly  see  why  it  should  have  been  so  long  delayed.  This 
does  not  of  course  affect  the  value  of  the  book  as  a  picture 
of  middle  and  upper  class  life  of  the  time,  the  time  when 
Vauxhall  still  existed,  and  the  haunt  for  suppers  and  songs 
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which  Thackeray  in  this  book  called  the  Back  Kitchen, 
and  it  is  a  picture  filled  with  striking  figures.  In  some 
of  these,  notably  in  that  of  Foker,  Thackeray  went,  it  is 
supposed,  very  close  to  actual  life  for  his  material,  and  in 
that  particular  case  with  a  most  agreeable  result.  As  for 
the  two  umbra  of  the  marquis  of  Steyne,  it  is  difficult  to 
believe  that  they  were  intended  as  caricatures  from  two 
well-known  persons.  If  they  were,  for  once  Thackeray's 
hand  forgot  its  cunning.  Here,  as  in  Vanity  Fair,  the 
heroism  has  been  found  a  little  insipid;  and  there  may 
be  good  ground  for  finding  Laura  Pendennis  dull,  though 
she  has  a  spirit  of  her  own.  In  later  books  she  becomes, 
what  Thackeray's  people  very  seldom  are,  a  tiresome  as 
well  as  an  uninviting  person.  Costigan  is  unique,  and  so 
is  Major  Pendennis,  a  type  which,  allowing  for  differences 
of  period  and  manners,  will  exist  as  long  as  society  does, 
and  which  has  been  seized  and  depicted  by  Thackeray  as  by 
no  other  novelist.  His  two  encounters,  from  both  of  which 
he  comes  out  victorious,  one  with  Costigan  in  the  first, 
the  other  with  Morgan  in  the  second  volume,  are  admirable 
touches  of  genius.  In  opposition  to  the  worldliness  of  the 
major,  with  which  Pendennis  does  not  escape  being  tainted, 
we  have  Warrington,  whose  nobility  of  nature  has  come 
unscathed  through  a  severe  trial,  and  who,  a  thorough 
gentleman  if  a  rough  one,  is  really  the  guardian  of  Pen- 
dennis's  career.  There  is,  it  should  be  noted,  a  character 
istic  and  acknowledged  confusion  in  the  plot  of  Pendennis, 
which  will  not  spoil  any  intelligent  reader's  pleasure. 

Probably  most  readers  of  The  Newcomes  (1854)  to  whom 
the  book  is  mentioned  think  first  of  the  grand,  chivalrous, 
and  simple  figure  of  Colonel  Newcome,  who  stands  out  in 
the  relief  of  almost  ideal  beauty  of  character  against  the 
crowd  of  more  or  less  imperfect  and  more  or  less  base 
personages  who  move  through  the  novel.  At  the  same 
time,  to  say,  as  has  been  said,  that  this  book  "  is  full  of 
satire  from  the  first  to  the  last  page  "  is  to  convey  an 
impression  which  is  by  no  means  just.  There  is  plenty  of 
kindliness  in  the  treatment  of  the  young  men  who,  like 
Clive  Newcome  himself  and  Lord  Kew,  possess  no  very 
shining  virtue  beyond  that  of  being  honourable  gentlemen  ; 
in  the  character  of  J.  J.  Ridley  there  is  much  tenderness 
and  pathos ;  and  no  one  can  help  liking  the  Bohemian  F. 
B.,  and  looking  tolerantly  on  his  failings.  It  may  be  that 
both  the  fiendish  temper  of  Mrs  Mackenzie  and  the  suffer 
ings  she  inflicts  on  the  Colonel  are  too  closely  insisted  on ; 
but  it  must  be  remembered  that  this  heightens  the  singular 
pathos  of  the  closing  scenes  of  the  Colonel's  life.  It  has 
seemed  convenient  to  take  The  Newcomes  after  Pendennis, 
because  Pendennis  and  his  wife  reappear  in  this  book  as 
in  the  Adventures  of  Philip;  but  Esmond  (1852)  was 
written  and  published  before  The  Newcomes.  To  some 
students  Esmond  seems  and  will  seem  Thackeray's  capital 
work.  It  has  not  been  rivalled,  and  only  a  few  times 
approached  by  Mr  Besant,  as  a  romance  reproducing 
with  unfailing  interest  and  accuracy  the  figures,  manners, 
and  phrases  of  a  past  time,  and  it  is  full  of  beautiful 
touches  of  character.  But  Beatrix,  upon  whom  so  much 
hinges,  is  an  unpleasing  character,  although  one  understands 
fully  why  men  were  captivated  by  her  insolent  beauty  and 
brilliancy;  and  there  is  some  truth  in  Thackeray's  own 
saying,  that  "Esmond  was  a  prig."  Apart  from  this,  the 
story  is,  like  the  illusion  of  a  past  time  in  the  narrative, 
so  complete  in  all  its  details,  so  harmoniously  worked  out, 
that  there  is  little  room  for  criticism.  As  to  Esmond's 
marriage  with  the  lady  whom  he  has  served  and  loved  as 
a  boy,  that  is  a  matter  for  individual  judgment.  Beatrix, 
it  has  been  indicated  above,  is  wonderfully  drawn;  and 
not  the  least  wonderful  thing  about  her  is  her  reappearance 
as  the  jaded,  battered,  worldly,  not  altogether  unkindly, 
Baroness  in  The  Virginians.  It  was  just  what  Beatrix 


must  have  come  to,  and  the  degradation  is  handled  with 
the  lightest  and  finest  touch. 

In  1851  Thackeray  had  written  The  English  Humourists 
of  the  Eighteenth  Century,  delivered  as  a  series  of  lectures 
at  Willis's  Rooms  in  the  same  year,  and  re-delivered  in  the 
United  States  in  1852  and  1853,  as  was  afterwards  the 
series  called  The  Four  Georges.  Both  sets  were  written  for 
the  purposes  of  lecturing.  In  1857  Thackeray  stood  unsuc 
cessfully  as  a  parliamentary  candidate  for  Oxford  against 
Mr  Cardwell,  and  in  the  same  year  appeared  the  first  num 
ber  of  The  Virginians,  a  sequel  to  Esmond.  This  is  a  most 
unequal  work, — inferior,  as  sequels  are  apt  to  be,  to  Esmond 
as  an  historical  romance,  less  compact  and  coherent, 
prone  to  divagation  and  desul  tori  ness,  yet  charming  enough 
in  its  lifelikeness,  in  the  wit  and  wisdom  of  its  reflexions, 
and,  as  has  been  said,  in  its  portrait  of  Beatrix  grown  old. 
The  last  number  of  The  Virginians  came  out  in  1859,  and 
in  the  same  year  Thackeray  undertook  the  editorship  of  the 
Cornhill  Magazine.  This  was  a  task  which,  as  readers  of 
his  Roundabout  paper  "  Thorns  in  the  Cushion "  will  re 
member,  the  kindliness  and  sensitiveness  of  his  disposition 
made  irksome  to  him,  and  he  resigned  the  editorship  in 
April  1862,  though  he  continued  to  write  for  the  magazine 
until  he  died.  In  the  Cornhill  appeared  from  his  pen  Lovel 
the  Widower,  previously  written,  with  different  names  for 
some  of  the  personages,  in  dramatic  form;  The  Adventures 
of  Philip;  the  Roundabout  Papers;  and  the  story,  unhappily 
never  finished,  called  Denis  Duval.  Lovel  the  Widower, 
changed  from  the  dramatic  to  the  narrative  form,  remains 
a  piece  of  high  comedy  in  which  the  characters  are  indicated 
rather  than  fully  worked  out,  with  a  bold  and  practised 
touch.  It  contains  some  references  to  Thackeray's  early 
and  unfortunate  newspaper  speculations,  and  it  was  pro 
vided  by  the  author  with  illustrations  which  as  in  others 
of  his  books  have  a  value  which  is  entirely  their  own  in 
furnishing,  as  it  were,  a  far  completer  commentary  on  the 
letterpress  than  could  have  been  given  by  any  draughts 
man,  however  perspicacious  and  finished,  who  approached 
the  pictorial  representation  of  the  characters  from  the 
outside.  To  the  general  statement  thus  indicated  an 
exception  should  be  made  in  the  case  of  Doyle's  illustra 
tions  to  The  Newcomes  and  to  Rebecca  and  Rowena.  On 
the  other  hand,  not  even  Doyle  could  have  matched  the 
fun  and  spirit  of  Thackeray's  own  illustrations  to  another 
burlesque  story,  one  of  his  best,  The  Rose  and  the  Ring. 
The  Roundabout  Papers,  a  small  storehouse  of  some  of 
Thackeray's  best  qualities  as  an  essayist,  came  out  in  the 
Cornhill  Magazine  simultaneously  with  Lovel  the  Widower 
and  with  The  Adventures  of  Philip.  Among  them  is  one 
differing  in  form  from  the  rest,  called  The  Notch  on  the 
Axe — a  Story  a  la  Mode.  It  is  an  almost  perfect  specimen 
of  the  author's  genius  for  burlesque  story-telling ;  but  it 
contains  an  odd  instance,  which  a  careful  reader  will  not 
fail  to  discover,  of  the  odd  habit  of  inaccuracy  of  which 
Thackeray  himself  was  conscious.  The  Adventures  of 
Philip  is,  as  has  been  before  said,  in  the  nature  of  a 
sequel  to  or  a  completion  of  A  Shabby  Genteel  Story.  As 
with  the  other  direct  sequel,  it  is  a  work  of  great  in 
equality.  It  contains  scenes  of  humour,  pathos,  satire, 
which  rank  with  Thackeray's  best  work ;  some  old  friends 
from  others  of  the  novels  make  brief  but  pleasant  reappear 
ances  in  its  pages  ;  there  are  fine  sketches  of  journalistic, 
artistic,  and  diplomatic  life,  and  the  scene  from  the  last- 
named  in  Paris  is  inimitable.  The  Little  Sister  is  altogether 
delightful;  the  Twysden  family  are  terribly  true  and 
vastly  diverting ;  the  minor  characters,  among  whom  old 
Ridley,  J.  J.'s  father,  should  be  mentioned,  are  wonder 
fully  hit  off ;  nor  did  Thackeray  ever  write  a  better  scene 
than  that  of  the  quarrel  between  Bunch,  Baynes,  and 
M'Whirter  in  the  Paris  pension.  Philip  himself  is  impos- 
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sible ;  one  cannot  say  that  the  character  is  ill-drawn — it  is 
not  drawn  at  all.  It  is  an  entirely  different  personage  in 
different  chapters ;  and  it  has  here  and  there  a  very  un 
pleasant  touch  which  must  have  come  of  rapid  writing. 
Yet  so  admirable  are  many  parts  of  the  book  that  it  can 
not  be  left  out  of  the  list  of  Thackeray's  most  considerable 
works.  Denis  Duval,  which  reached  only  three  numbers, 
promised  to  be  a  first-rate  work,  more  or  less  in  the  Esmond 
manner.  The  author  died  while  it  was  in  progress,  on  the 
day  before  Christmas  day  1863.  He  was  buried  in  Kensal 
Green,  and  a  bust  by  Marochetti  was  put  up  to  his  memory 
in  Westminster  Abbey. 

Little  has  yet  been  said  of  Thackeray's  performances  in 
poetry.  They  formed  a  small  but  not  the  least  significant 
part  of  his  life's  work.  The  grace  and  the  apparent  spon 
taneity  of  his  versification  are  beyond  question.  Some  of 
the  more  serious  efforts,  such  as  The  Chronicle  of  the  Drum 
(1841),  are  full  of  power,  and  instinct  with  true  poetic 
feeling.  Both  the  half-humorous  half-pathetic  ballads  and 
the  wholly  extravagant  ones  must  be  classed  with  the  best 
work  in  that  kind ;  and  the  translations  from  Beranger  are 
as  good  as  verse  translations  can  be.  He  had  the  true 
poetic  instinct,  and  proved  it  by  writing  poetry  which 
equalled  his  prose  in  grace  and  feeling. 

It  is  not  necessary  to  discuss  the  precise  place  which 
Thackeray  will  in  future  hold,  in  respect  to  his  immediate 
contemporaries.  What  seems  absolutely  certain  is  that  the 
force  and  variety  of  his  genius  and  art  will  always  hold  for 
him  a  place  as  one  of  the  greatest  of  English  novelists  and 
essayists,  and,  it  should  be  added,  as  by  no  means  the  least 
of  English  critics.  (w.  H.  p.) 

THALBERG,  SIGISMOND  (1812-1871),  a  celebrated 
pianist  and  composer  for  his  instrument,  was  born  at 
Geneva  in  1812  (May  5  or  January  7).  In  1822  he  was 
taken  to  Vienna,  where,  under  the  watchful  care  of  Count 
Dietrichstein,  his  education  was  completed.  There  is  some 
doubt  as  to  the  masters  under  whom  he  studied ;  but  it 
is  certain  that  he  received  instruction  from  Hummel,  and 
perhaps  also  from  Czerny,  and  that  he  took  lessons  in  com 
position  from  Sechter.  He  made  his  first  appearance  as  a 
pianist  at  Prince  Metternich's  in  1826,  and  published  his 
first  composition — a  Fantasia  on  Airs  from  "  Euryanthe  " 
— in  1828,  but  it  was  not  until  1830  that  he  was  first  fairly 
introduced  to  the  public,  with  such  brilliant  success  that 
from  that  time  forward  his  only  rival  was  Liszt.  In  1834  he 
was  appointed  "kammervirtuos"  to  the  emperor  of  Austria. 
He  first  appeared  in  Paris  in  1837;  and  in  1838  he  came 
to  England,  astonishing  his  hearers  with  the  novel  effects 
produced  in  his  Variations  on  God  Save  the  Queen,  while 
he  charmed  them  with  his  delicate  touch  and  the  purity  of 
his  expression.  Thenceforward  his  career  was  a  succession 
of  triumphs.  In  order  to  disprove  the  popular  idea  that 
he  could  execute  no  music  but  his  own,  he  played  Beet 
hoven's  Concerto  in  C  minor  (op.  37)  at  the  London 
Wednesday  Concerts,  held  in  1846-47  at  Exeter  Hall, 
with  a  keen  intelligence  which  proved  his  power  of  inter 
preting  the  works  of  the  great  masters  to  be  at  least  on  a 
level  with  his  wonderful  technique.  Besides  his  pianoforte 
compositions,  which  are  almost  innumerable,  Thalberg  pro 
duced  two  operas, — Cristina,  which  proved  a  complete 
failure,  and  Florinda,  which  fared  but  little  better  at  Her 
Majesty's  Theatre  in  1851.  He  played  in  London  for  the 
last  time  in  1863,  and  afterwards  retired  to  his  estate  near 
Naples.  He  died  at  Naples,  April  27,  1871. 

THALES  OP  MILETUS  (640-546  B.C.),  son  of 
Examyus  and  Cleobuline,  is  universally  recognized  as  the 
founder  of  Greek  geometry,  astronomy,  and  philosophy. 
He  is  said  by  Herodotus  and  others  to  have  been  of 
Phoenician  extraction,  but  the  more  common  account  (see 
Diogenes  Laertius)  is  that  he  was  a  native  Milesian  of 


noble  birth.  Zeller  thinks  that  his  ancestors  belonged  to 
the  Cadmean  tribe  in  Boeotia,  who  were  intermingled  with 
the  lonians  of  Asia  Minor,  and  thus  reconciles  the  con 
flicting  statements.  The  nationality  of  Thales  is  certainly 
Greek  and  not  Phoenician.  The  high  estimation  in  which 
he  was  held  by  his  contemporaries  is  shown  by  the  place 
he  occupied  as  chief  of  the  seven  "wise  men"  of  Greece; 
and  in  later  times  amongst  the  ancients  his  fame  was  quite 
remarkable.  It  is  well  known  that  this  name  (cro^os)  was 
given  on  account  of  practical  ability ;  and  in  accordance 
with  this  we  find  that  Thales  had  been  occupied  with  civil 
affairs,  and  indeed  several  instances  of  his  political  sagacity 
have  been  handed  down.  Of  these  the  most  remarkable 
is  the  advice,  praised  by  Herodotus,  which  he  gave  to 
his  fellow-countrymen  "  before  Ionia  was  ruined," — "  that 
the  lonians  should  constitute  one  general  council  in 
Teos,  as  the  most  central  of  the  twelve  cities,  and  that 
the  remaining  cities  should  nevertheless  be  governed  as 
independent  states"  (Herod.,  i.  170).  It  is  probable, 
however,  that  in  the  case  of  Thales  the  appellation  "  wise 
man,"  which  was  given  to  him  and  to  the  other  six  in  the 
archonship  of  Damasius  (586  B.C.),1  was  conferred  on  him 
not  only  on  account  of  his  political  sagacity,  but  also  for 
his  scientific  eminence  (Plut.,  Solon,  c.  3).  To  about  the 
same  time  must  be  referred  his  celebrated  prediction  of  the 
eclipse  of  the  sun,  which  took  place  on  May  28j  585  B.C. 
This  event,  which  was  of  the  highest  importance,  has  given 
rise  to  much  discussion.  The  account  of  it  as  given  by 
Herodotus  (i.  74)  contains  two  statements  :— (1)  the  fact 
that  the  eclipse  did  actually  take  place  during  a  battle 
between  the  Medes  and  the  Lydians,  that  it  was  a  total 
eclipse  (Herodotus  calls  it  a  "  night  battle  "),  that  it  caused 
a  cessation  of  hostilities  and  led  to  a  lasting  peace  between 
the  contending  nations ;  (2)  that  Thales  had  foretold  the 
eclipse  to  the  lonians,  and  fixed  the  year  in  which  it 
actually  did  take  place.  Various  dates — ranging  from  625 
B.C.  to  583  B.C. — have  been  assigned  by  different  chrono- 
logists  to  this  eclipse ;  but,  since  the  investigations  of 
Airy,2  Hind,3  and  Zech,4  the  date  determined  by  them 
(May  28,  585  B.C.)  has  been  generally  accepted.  This 
date  agrees  nearly  with  that  given  by  Pliny  (H.  N.,  ii. 
12).  The  second  part  of  the  statement  of  Herodotus — the 
reality  of  the  prediction  by  Thales — has  been  frequently 
called  in  question,  chiefly  on  the  ground  that,  in  order  to 
predict  a  solar  eclipse  with  any  chance  of  success,  one 
should  have  the  command  of  certain  astronomical  facts 
which  were  not  known  until  the  3d  century  B.C.,  and  then 
merely  approximately,  and  only  employed  with  that  object 
in  the  following  century  by  Hipparchus.  The  question, 
however,  is  not  whether  Thales  could  predict  the  eclipse  of 
the  sun  with  any  chance  of  success — much  less  whether  he 
could  state  beforehand  at  what  places  the  eclipse  would 
be  visible,  as  some  have  erroneously  supposed,  and  which 
of  course  would  have  been  quite  impossible  for  him  to  do, 
but  simply  whether  he  foretold  that  there  would  be  a  solar 
eclipse  in  that  year,  as  stated  by  Herodotus.  Now  as  to 
this  there  is  quite  a  remarkable  unanimity  in  the  testi 
mony  of  the  ancients,  and  the  evidence  is  of  the  strongest 
kind,  ascending  to  Herodotus,  and,  according  to  the 
account  of  Diogenes  Laertius,  even  to  Xenophanes,  who 
was  an  Ionian,  and  not  much  later  than  Thales.  Further, 

1  Bretschneider  (Die  Geom.  vor  Euklides,  p.  40),  without  stating 
his  authority,  gives  "between  585  and  583  B.C."  as  the  date  of  the 
archonship   of  Damasius.     In  this  he  is  followed  by  some   other 
recent  writers,  who  infer  thence  that  the  name  "wise"  was  conferred 
on  Thales  on  account  of  the  success  of  his  prediction.     The  date  586 
B.C.,  given  above,  which  is  taken  from  Clinton,  is  adopted  by  Zeller. 

2  "  On  the  Eclipses  of  Agathocles,  Thales,  and  Xerxes,"  Phil. 
Trans.,  vol.  cxliii.  p.  179  sq.,  1853.         3  Athenaeum,  p.  919,  1852. 

4  Astronomische  Untersuchungen  der  wichtigeren  Finstemisse,  &c., 
p.  57,  1853. 
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we  know  that  in  the  8th  century  B.C.  there  were  obser 
vatories  in  most  of  the  large  cities  in  the  valley  of  the 
Euphrates,  and  that  professional  astronomers  regularly 
took  observations  of  the  heavens,  copies  of  which  were 
sent  to  the  king  of  Assyria;  and  from  a  cuneiform  inscrip 
tion  found  in  the  palace  of  Sennacherib  at  Nineveh,  the 
text  of  which  is  given  by  George  Smith,1  we  learn_that  at 
that  time  the  epochs  of  eclipses  of  both  sun  and  moon  were 
predicted  as  possible — probably  by  means  of  the  cycle  of 
223  lunations  or  Chaldsean  Saros — and  that  observations 
were  made  accordingly. 

The  wonderful  fame  of  Thales  amongst  the  ancients 
must  have  been  in  great  part  due  to  this  achievement, 
which  seems,  moreover,  to  have  been  one  of  the  chief 
causes  that  excited  amongst  the  Hellenes  the  love  of 
science  which  ever  afterwards  characterized  them.  Thales 
seems  not  to  have  left  any  writings  behind  him,  though 
as  to  this  there  appears  to  be  some  doubt  (see  Diog. 
Laer.,  i.  23).  Many  anecdotes,  amusing  rather  than 
instructive,  are  related  of  him,  which  have  been  handed 
down  by  Diogenes  Laertius  and  other  writers.  From  some 
of  them  it  would  appear  that  he  was  engaged  in  trade, 
which  is  indeed  expressly  stated  by  Plutarch  (Solon,  c.  2). 
It  is  probable  that  in  the  pursuit  of  commerce  he  was  led 
to  visit  Egypt.  Of.  the  fact  that  Thales  visited  Egypt, 
and  there  became  acquainted  with  geometry,  there  is  abun 
dant  evidence.  Hieronymus  of  Rhodes  (ap.  Diog.  Laer., 
i.  27)  says,  "  he  never  had  any  teacher  except  during  the 
time  when  he  went  to  Egypt  and  associated  with  the 
priests."  2 

But  the  characteristic  feature  of  the  work  of  Thales  was 
that  to  the  knowledge  thus  acquired  he  added  the  capital 
creation  of  the  geometry  of  lines,  which  was  essentially 
abstract  in  its  character.  The  only  geometry  known  to  the 
Egyptian  priests  was  that  of  surfaces,  together  with  a 
sketch  of  that  of  solids,  a  geometry  consisting  of  some 
simple  quadratures  and  elementary  cubatures,  which  they 
had  obtained  empirically.  Thales,  on  the  other  hand,  intro 
duced  abstract  geometry,  the  object  of  which  is  to  establish 
precise  relations  between  the  different  parts  of  a  figure,  so 
that  some  of  them  could  be  found  by  means  of  others  in 
a  manner  strictly  rigorous.  This  was  a  phenomenon  quite 
new  in  the  world,  and  due,  in  fact,  to  the  abstract  spirit 
of  the  Greeks. 

The  following  discoveries  in  geometry  are  attributed  to  Thales  : — 
(1)  the  circle  is  bisected  by  its  diameter  (Procl.,  op.  cit.,  p.  157)  ;  (2) 
the  angles  at  the  base  of  an  isosceles  triangle  are  equal  (Id. ,  p.  250)  ; 
(3)  when  two  straight  lines  cut  each  other  the  vertically  opposite 
angles  are  equal  (Id.,  p.  299)  ;  (4)  the  angle  in  a  semicircle  is  a 
right  angle  ;*  (5)  the  theorem  Euclid  i.  26  is  referred  to  Thales 
by  Eudemus  (Procl.,  op.  cit. ,  p.  352).  Two  applications  of  geometry 
to  the  solution  of  practical  problems  are  also  attributed  to  him  : — 
(1)  the  determination  of  the  distance  of  a  ship  at  sea,  for  which  he 
made  use  of  the  last  theorem  ;  (2)  the  determination  of  the  height 
of  a  pyramid  by  means  of  the  length  of  its  shadow  :  according  to 
Hieronymus  of  Rhodes  (Diog.  Laert.,  i.  27)  and  Pliny  (N.  H., 
xxxvi.  12),  the  shadow  was  measured  at  the  hour  of  the  day  when 
a  man's  shadow  is  the  same  length  as  himself.  Plutarch,  however, 
states  the  method  in  a  form  requiring  the  knowledge  of  Euclid 
vi.  4,  but  without  the  restriction  as  to  the  hour  of  the  day  (Sept. 
Sap.  Conviv.,  2).  Further,  we  learn  from  Diogenes  Laertius  (i.  25) 
that  he  perfected  the  things  relating  to  the  scalene  triangle  and 
the  theory  of  lines.  Proclus,  too,  in  his  summary  of  the  history  of 
geometry  before  Euclid,  which  he  probably  derived  from  Eudemus 
of  Rhodes,  says  that  Thales,  having  visited  Egypt,  first  brought 
the  knowledge  of  geometry  into  Greece,  that  he  discovered  many 

1  Assyrian  Discoveries,  p.  409. 

2  Cf.  Pamphila  and  the  spurious  letter  from  Thales  to  Pherecydes, 
ap.  Diog.  Laer.  ;    Proclus,  In  primum  Euclidis  Elementorum  Librum 
Commentarii,  ed.   Friedlein,  p.  65  ;  Pliny,  H.  N.,  xxxvi.  12  ;  lam- 
blichus,  In  Vit.  Pythag.,  12;  Plutarch,  Sept.  Sap.   Conviv.,  2,   De 
Iside,  10,  and  Plac.,  i.  3,  1. 

3  This  is  unquestionably  the  meaning  of  the  statement  of  Pamphila 
(temp.  Nero),  ap.  Diog.  Laert. ,  i.  24,  that  he  was  the  first  person  to 
describe  a  right-angled  triangle  in  a  circle. 


things  himself,  and  communicated  the  beginnings  of  many  to  his 
successors,  some  of  which  he  attempted  in  a  more  abstract  manner 
(icadoXiKwTepov)  and  some  in  a  more  intuitional  or  sensible  manner 
(alff8i]TtKcaTfpov)  (op.  cit.,  p.  65). 

From  these  indications  it  is  no  doubt  difficult  to  determine  what 
Thales  brought  from  Egypt  and  what  was  due  to  his  own  inven 
tion.  This  difficulty  has,  however,  been  lessened  since  the  transla 
tion  and  publication  of  the  papyrus  Rhind  by  Eisenlohr  ;4  and  it  is 
now  generally  admitted  that,  in  the  distinction  made  in  the  last 
passage  quoted  above  from  Proclus,  reference  is  made  to  the  two 
forms  of  his  work, — alffOrj'riKdnfpov  pointing  to  what  he  derived  from 
Egypt  or  arrived  at  in  an  Egyptian  manner,  while  Ka6o\iK<arfpov 
indicates  the  discoveries  which  he  made  in  accordance  with  the 
Greek  spirit.  To  the  former  belong  the  theorems  (1),  (2),  and  (3), 
and  to  the  latter  especially  the  theorem  (4),  and  also,  probably,  his 
solution  of  the  two  practical  problems.  We  infer,  then,  [1]  that 
Thales  must  have  known  the  theorem  that  the  sum  of  the  three 
angles  of  a  triangle  are  equal  to  two  right  angles.  This  inference 
is  made  from  (4)  taken  along  with  (2).  No  doubt  we  are  informed 
by  Proclus,  on  the  authority  of  Eudemus,  that  the  theorem 
Euclid  i.  32  was  first  proved  in  a  general  way  by  the  Pytha 
goreans  (see  PYTHAGORAS,  vol.  xx.  p.  140)  ;  but,  on  the  other 
hand,  we  learn  from  Geminus  that  the  ancient  geometers  observed 
the  equality  to  two  right  angles  in  each  kind  of  triangle — in  the 
equilateral  first,  then  in  the  isosceles,  and  lastly  in  the  scalene 
( Apoll.,  Conica,  ed.  Halleius,  p.  9),  and  it  is  plain  that  the  geometers 
older  than  the  Pythagoreans  can  be  no  other  than  Thales  and  his 
school.  The  theorem,  then,  seems  to  have  been  arrived  at  by  induc 
tion,  and  may  have  been  suggested  by  the  contemplation  of  floors 
or  walls  covered  with  tiles  of  the  form  of  equilateral  triangles,  or 
squares,  or  hexagons.  [2]  We  see  also  in  the  theorem  (4)  the  first 
trace  of  the  important  conception  of  geometrical  loci,  which  we, 
therefore,  attribute  to  Thales.  It  is  worth  noticing  that  it  was  in 
this  manner  that  this  remarkable  property  of  the  circle,  with  which, 
in  fact,  abstract  geometry  was  inaugurated,  presented  itself  to  the 
imagination  of  Dante  : — 

"  O  se  del  mezzo  cerchio  far  si  puote 
Triangol  si,  ch'un  retto  non  avesse." — Par.,  c.  xiii.  101. 

[3]  Thales  discovered  the  theorem  that  the  sides  of  equiangular 
triangles  are  proportional.     The  knowledge  of  this  theorem  is  dis 
tinctly  attributed  to  Thales  by  Plutarch,  and  it  was  probably  made 
use  of  also  in  his  determination  of  the  distance  of  a  ship  at  sea. 
Let  us   now  consider  the  importance  of  the   work  of  Thales. 

I.  In  a  scientific  point  of  view  :  (a)  we  see,  in  the  first  place,  that 
by  his  two  theorems  he  founded  the  geometry  of  lines,  which  has 
ever  since  remained  the  principal  part  of  geometry  ;  (b)  he  may, 
in  the  second  place,  be  fairly  considered  to  have  laid  the  founda 
tion  of  algebra,  for  his  first  theorem  establishes  an  equation  in  the 
true  sense  of  the  word,  while  the  second  institutes  a  proportion.6 

II.  In  a  philosophic   point  of  view  :   we   see  that  in  these  two 
theorems  of  Thales  the  first  type  of  a  natural  law,  i.e.,  the  ex 
pression  of  a  fixed  dependence  between  different  quantities,  or,  in 
another  form,  the  disentanglement  of  constancy  in  the  midst  of 
variety — has  decisively  arisen.8     III.  Lastly,  in  a  practical  point 
of  view  :  Thales  furnished  the  first  example  of  an  application  of 
theoretical  geometry  to  practice,7  and  laid  the  foundation  of  an 
important  branch  of  the  same — the  measurement  of  heights  and 
distances.     For  the  further  progress  of  geometry  see  PYTHAGORAS. 

As  to  the  astronomical  knowledge  of  Thales  we  have  the  follow 
ing  notices: — (1)  besides  the  prediction  of  the  solar  eclipse,  Eu 
demus  attributes  to  him  the  discovery  that  the  circuit  of  the  sun 
between  the  solstices  is  not  always  uniform  ;8  (2)  he  called  the  last 
day  of  the  month  the  thirtieth  (Diog.  Laert,  i.  24);  (3)  he  divided 
the  year  into  365  days  (Id.,  i.  27);  (4)  he  determined  the  dia 
meter  of  the  sun  to  be  the  720th  part  of  the  zodiac  ;9  (5)  he  appears 
to  have  pointed  out  the  constellation  of  the  Lesser  Bear  to  his 
countrymen,  and  instructed  them  to  steer  by  it  [as  nearer  the  pole] 
instead  of  the  Great  Bear  (Callimachus  ap.  Diog.  Laert.,  i.  23  ;  cf. 
Aratus,  Phenomena,  v.  36  sq. ).  Other  discoveries  in  astronomy 
are  attributed  to  Thales,  but  on  authorities  which  are  not  trust 
worthy.  He  did  not  know,  for  example,  that  "  the  earth  is  spher 
ical,"  as  is  erroneously  stated  by  Plutarch  (Placita,  iii.  10);  on  the 
contrary,  he  conceived  it  to  be  a  flat  disk,  and  in  this  supposition 
he  was  followed  by  most  of  his  successors  in  the  Ionian  schools, 
including  Anaxagoras.  The  doctrine  of  the  sphericity  of  the  earth, 


*  Ein  mathematisches  Handbuch  der  alien  Aegypter,  Leipsic,  1877. 

5  Auguste  Comte,  Systeme  de  Politique  Positive,  iii.  pp.  297,  300. 

6  P.-Laffitte,  Les  Grands  Types  de  I'Humanite,  vol.  ii.  p.  292. 

7  Ibid.,  p.  294. 

8  Theonis  Smyrnad  Platonici  Liber  de  Astronomia,  ed.  Th.  H.  Mar 
tin,  p.  324,  Paris,  1849.     Cf.  Diog.  Laert.,  i.  24. 

9  This  is  the  received  interpretation  of  the  passage  in  Diogenes 
Laertius,  i.  24  (see  Wolf,  Gesch.  der  Astron.,  p.  169),  where  ffe\rivalov 
is  probably  a  scribe's  error  for  feSiaitov.    Cf.  Apuleius,  Florida,  iv.  18, 
who  attributes  to  Thales,  then  old,  the  discovery :  "  quotiens  sol  mag- 
nitudine  sua  circulum  quem  permeat  metiatur." 
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for  which  the  researches  of  Anaximander  had  prepared  the  way,1 
was  in  faet  one  of  the  great  discoveries  of  Pythagoras,  was  taught 
by  Parmeuides,  who  was  connected  with  the  Pythagoreans,  and 
remained  for  a  long  time  the  exclusive  property  of  the  Italian 
schools.* 

Whilst  in  virtue  of  his  political  sagacity  and  intellectual  eminence 
Thales  held  a  place  in  the  traditional  list  of  the  wise  men,  on  the 
strength  of  the  disinterested  love  of  knowledge  which  appeared  in 
his  physical  speculations  he  was  accounted  a  '  philosopher  "  (<f>t\6- 
<ro<f>os).  His  "philosophy"  is  usually  summed  up  in  the  dogma 
"water  is  the  principle,  or  the  element,  of  things";  but,  as  the 
technical  terms  "  principle  "  (a.px'h)  an(i  "  element "  (<r-roi\tiov)  had 
not  yet  come  into  use,  it  may  be  conjectured  that  the  phrase  "  all 
things  are  water  "  (iravra.  vSup  cerl)  more  exactly  represents  his 
teaching.  "Writings  which  bore  his  name  were  extant  in  antiquity ; 
but,  as  Aristotle,  when  he  speaks  of  Thales's  doctrine,  always  depends 
upon  tradition,  there  can  be  little  doubt  that  they  were  forgeries. 

From  Aristotle  we  learn  (1)  that  Thales  found  in  water  the 
origin  of  things  ;  (2)  that  he  conceived  the  earth  to  float  upon  a 
sea  of  the  elemental  fluid  ;  (3)  that  he  supposed  all  things  to  be 
full  of  gods ;  (4)  that  in  virtue  of  the  attraction  exercised  by  the 
magnet  he  attributed  to  it  a  soul.  Here  our  information  ends. 
Aristotle's  suggestion  that  Thales  was  led  to  his  fundamental 
dogma  by  observation  of  the  part  which  moisture  plays  in  the  pro 
duction  and  the  maintenance  of  life,  and  Simplicius's,  that  the 
impressibility  and  the  binding  power  of  water  were  perhaps  also  in 
his  thoughts,  are  by  admission  purely  conjectural.  Simplicius's 
further  suggestion  that  Thales  conceived  the  element  to  be  modi 
fied  by  thinning  and  thickening  is  plainly  inconsistent  with  the 
statement  of  Theophrastus  that  the  hypothesis  in  question  was 
peculiar  to  Anaximeues.  The  assertion  preserved  by  Stobseus  that 
Thales  recognized,  together  with  the  material  element  "  water," 
"  mind,"  which  penetrates  it  and  sets  it  in  motion,  is  refuted  by  the 
precise  testimony  of  Aristotle,  who  declares  that  the  early  physicists 
did  not  distinguish  the  moving  cause  from  the  material  cause,  and 
that  before  Hermotimus  and  Anaxagoras  no  one  postulated  a 
creative  intelligence. 

It  would  seem,  then,  that  Thales  sought  amid  the  variety  of 
things  a  single  material  cause  ;  that  he  found  such  a  cause  in  one 
of  the  forms  of  matter  most  familiar  to  him,  namely,  water,  and 
accordingly  regarded  earth  and  all  that  it  contains  as  water  vari 
ously  metamorphosed  ;  and  that,  asking  himself  no  questions  about 
the  manner  of  its  transformation,  he  was  content  "  to  see  in  the 
forces  of  nature  present  deities  "  (Zeller). 

The  doctrine  of  Thales  was  interpreted  and  developed  in  the 
course  of  three  succeeding  generations.  First,  Anaximander  chose 
for  what  he  called  his  "  principle  "  (opx^j).  n°t  water,  but  a  cor 
poreal  element  intermediate  between  fire  and  air  on  the  one  hand 
and  water  and  earth  on  the  other.  Next,  Anaximenes,  prefer 
ring  air,  resolved  its  transformations  into  processes  of  thinning 
and  thickening.  Lastly,  Heraclitus  asserted  the  claims  of  fire, 
which  he  conceived  to  modify  itself,  not  occasionally,  but  per 
petually.  Thus  Thales  recognized  change,  but  was  not  careful  to 
explain  it ;  Anaximander  attributed  to  change  two  directions  ; 
Anaximenes  conceived  the  two  sorts  of  change  as  rarefaction  and 
condensation  ;  Heraclitus,  perceiving  that,  if,  as  his  predecessors 
ha*2  tacitly  assumed,  change  was  occasional,  the  interference  of  a 
moving  cause  was  necessary,  made  change  perpetual.  But  all  four 
agreed  in  tracing  the  variety  of  things  to  a  single  material  cause, 
corporeal,  endowed  with  qualities,  and  capable  of  self- transforma 
tion.  A  new  departure  was  taken  by  the  Eleatic  Parmenides  (see 
vol.  xviii.  p.  315),  who,  expressly  noting  that,  when  Thales  and 
his  successors  attributed  to  the  supposed  element  changing 
qualities,  they  were  untrue  to  the  principle  of  monism,  required 
that  the  superficial  plurality  of  nature  should  be  strictly  distin 
guished  from  its  fundamental  unity.  Hence,  whereas  Thales  and 
his  successors  had  confounded  the  One,  the  element,  and  the  Many, 
its  modifications,  the  One  and  the  Not-One  or  Many  became  with 
Parmenides  matters  for  separate  investigation.  In  this  way  two 
lines  of  inquiry  originated.  On  the  one  hand  Empedocles  and 
Anaxagoras,  abandoning  the  pursuit  of  the  One,  gave  themselves 
to  the  scientific  study  of  the  Many;  on  the  other  Zeno,  abandoning 
the  pursuit  of  the  Many,  gave  himself  to  the  dialectical  study  of 
the  One.  Both  successions  were  doomed  to  failure;  and  the  result 
was  a  scepticism  from  which  the  thought  of  Greece  did  not  emerge 
until  Plato,  returning  to  Parmenides,  declared  the  study  of  the 
One  and  the  Many,  jointly  regarded,  to  be  the  true  office  of  philo 
sophy.  Thus,  meagre  and  futile  as  the  doctrine  of  Thales  was,  all 
the  Greek  schools,  with  the  solitary  exception  of  that  of  Pythagoras, 
took  their  origin  from  it.  Not  in  name  only,  but  also  in  fact, 
Thales,  the  first  of  the  Ionian  physicists,  was  the  founder  of  the 
philosophy  of  Greece. 


1  In  likening  the  earth  to  a  cylinder  Anaximander  recognized  its 
circular  figure  in  one  direction. 

2  See  G.  V.  Sehiaparelli,  /  Precursori  di  Copernico  nelf  Antichitd, 
p.  2,  Milan,  1873. 
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THALLIUM,  one  of  the  rarer  elements  of  chemistry. 
Its  discovery  is  one  of  the  outcomes  of  Bunsen  and 
Kirchhof  s  method  of  spectrum  analysis.  When  Crookes, 
in  1861,  applied  this  method  to  the  flue-dust  produced  in 
the  roasting  of  a  certain  kind  of  pyrites  he  observed  in  its 
spectrum  a  green  line  foreign  to  all  then  known  spectra, 
and  concluded  that  his  substance  must  contain  a  new 
element,  to  which  he  gave  the  name  of  thallium,  from 
0oAAos,  a  green  twig.  Crookes  presumed  that  his  thal 
lium  was  something  of  the  order  of  sulphur,  selenium,  or 
tellurium  ;  but  Lamy,  who  anticipated  him  in  isolating 
the  new  element,  found  it  to  be  a  metal.  Our  present 
knowledge  of  the  chemistry  of  thallium  is  based  chiefly 
upon  the  labours  of  Crookes. 

The  chemical  character  of  thallium  presents  striking 
peculiarities.  Dumas  once  called  it  the  "  omithorhynchus 
paradoxus  of  metals."  As  an  elementary  substance,  it  is 
very  similar  in  its  mechanical  and  physical  properties  to 
lead ;  like  lead  it  forms  an  almost  insoluble  chloride  and 
an  insoluble  iodide.  But  the  hydroxide  of  thallium,  in 
most  of  its  properties,  comes  very  close  to  those  of  the 
alkali  metals ;  it  is  strongly  basilous,  forms  an  insoluble 
chloroplatinate,  and  an  alum  strikingly  similar  to  the 
corresponding  potassium  compounds.  Yet,  unlike  potas 
sium  or  lead,  it  forms  a  feebly  basic  sesquioxide  similar  to 
manganic  oxide,  Mn2O3. 

Traces  of  thallium  exist  in  many  kinds  of  pyrites,  as 
used  for  vitriol-making.  The  only  known  mineral  of  which 
it  forms  an  essential  component  is  the  "  crookesite  "  of 
Skrikerum,  Smaland,  Sweden,  which,  according  to  Norden- 
skiold,  contains  33-3  of  selenium,  45'8  of  copper,  3'7  of 
silver,  and  17 '2  of  thallium  in  100  parts.  Crookesite, 
however,  is  scarce.  The  best  raw  materials  for  the  pre 
paration  of  thallium  are  the  flue-dusts  produced  indus 
trially  in  the  roasting  of  thalliferous  pyrites  and  the 
"chamber  muds"  accumulating  in  vitriol-chambers  wrought 
with  such  pyrites ;  in  both  it  is  frequently  associated  with 
SELENIUM  (q.v.).  The  flue-dust  from  the  pyrites  of  Theux, 
near  Spa  (Belgium),  according  to  Bottcher,  contains  0'5 
to  0'75  per  cent,  of  thallium;  that  of  the  pyrites  of  Meggen, 
according  to  Carstanjen,  as  much  as  3 '5  per  cent.;  while 
that  of  the  pyrites  of  Euhrort  yielded  1  per  cent,  of  the 
pure  chloride  to  Gunning. 

For  the  extraction  of  the  metal  from  chamber  mud,  the  latter  is 
boiled  with  water,  which  extracts  the  thallium  as  T12S04.  From 
the  filtered  solution  the  thallium  is  precipitated  by  addition  of 
hydrochloric  acid,  as  T1C1,  along,  in  general,  with  more  or  less  of 
chloride  of  lead.  The  mixed  chlorides  are  boiled  down  to  dryness 
with  oil  of  vitriol  to  convert  them  into  sulphates,  which  are  then 
separated  by  boiling  water,  which  dissolves  only  the  thallium  salt 
From  the  filtered  solution  the  thallium  is  recovered,  as  such,  by 
means  of  pure  metallic  zinc,  or  by  electrolysis.  The  (approximately 
pure)  metallic  sponge  obtained  is  washed,  made  compact  by  com 
pression,  fused  in  a  porcelain  crucible  in  an  atmosphere  of  hydro 
gen,  and  cast  into  sticks.  Methods  for  the  final  purification  of  the 
metal  will  easily  be  deduced  from  what  follows. 

The  metal  is  bluish  white ;  it  is  extremely  soft  but  almost  devoid 
of  tenacity  and  elasticity.  Its  specific  gravity  is  11  '86.  It  fuses 
at  290°  C. ;  at  a  white  heat  it  boils  and  can  be  distilled  in  hydrogen 
gas.  When  heated  in  air  it  is  readily  oxidized,  with  formation  of 
a  reddish  or  violet  vapour.  When  exposed  to  the  air  it  readily 
draws  a  film  of  oxide ;  the  tarnished  metal  when  plunged  into 
water  reassumes  its  metallic  lustre,  the  oxide  film  being  quickly 
dissolved.  When  kept  in  contact  with  water  and  air  it  is  gradually 
converted  into  hydroxide,  T12OH20  or  T10H. 

This  hydrate,  T10H3  most  conveniently  prepared  by  decomposing 
the  solution  of  the  sulphate  with  baryta  water,  crystallizes  from  its 
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solution  in  long  yellow  needles,  T10H  or  T10H  +  H20,  which  dissolve 
readily  in  water,  forming  an  intensely  alkaline  solution,  which  acts 
as  a  caustic,  like,  for  instance,  potash-ley,  and  like  it  greedily  absorbs 
carbonic  acid  from  the  atmosphere.  But,  unlike  the  alkalies,  it 
readily  loses  its  water  at  100°  C.  and  even  at  the  ordinary  tempera 
ture,  to  pass  into  the  state  of  anhydrous  T120,  which  is  black  or 
black-violet. 

The  chloride,  T1C1,  is  readily  obtained  from  the  solution  of  any 
thallous  salt  (e.g.,  the  sulphate),  by  addition  of  hydrochloric  acid, 
as  a  white  precipitate  similar  in  appearance  to  chloride  of  silver, 
like  which  it  turns  violet  in  the  light  and  fuses  below  redness  into 
a  (yellow)  liquid  which  freezes  into  a  horn-like  flexible  mass.  The 
specific  gravity  of  this  "horn"  thallium,  as  one  might  call  it,  is 
7  '02.  One  part  of  the  precipitated  chloride  dissolves  at  0°  C.  in 
500  parts  of  water,  and  in  70  parts  at  100°  C.  It  is  less  soluble 
in  dilute  hydrochloric  acid.  Carbonate  of  soda  solution  dissolves 
it  pretty  freely. 

The  iodide,  Til,  is  a  yellow  precipitate,  which  requires  16,000 
parts  of  cold  water  and  still  more  of  solution  of  iodide  of  potassium 
for  its  solution. 

The  chloroplatinate,  PtCl6Tl2,  readily  obtainable  from  thallous- 
salt  solutions  by  addition  of  chloride  of  platinum  (PtCl6H2),  is  a 
yellow  precipitate  soluble  in  no  less  than  15,600  parts  of  cold  water. 

The  carbonate,  T12C03,  comes  closer  to  the  lithium  compound  than 
to  any  other  ordinary  carbonate.  It  forms  resplendent  monoclinic 
prisms,  soluble  at  18°  C.  in  19'1  and  at  100°  in  4 '46  parts  of  water. 
A  stable  bicarbonate,  T1HC03,  does  exist. 

The  sulphate,  TUS04,  forms  rhombic  prisms  isomorphous  with 
K2S04.  It  dissolves  at  18°  C.  in  20'8  and  at  101°  in  5 '2  parts  of 
water.  It  unites  with  vitriol  into  an  acid  salt,  T1HS04  +  3H20, 
and  with  sulphate  of  alumina  into  an  "alum,"  A12(S04)3T12S04  + 

Thallic  salts  are  related  to  thallous  pretty  much  as  manganic 
are  to  manganous.  The  chloride,  TIClj,  is  obtained  as  a  solution 
by  passing  chlorine  into  a  suspension  of  thallous  chloride  in  water. 
The  solution,  when  evaporated  in  vacua,  deposits  colourless  crystals, 
T1C13  +  H20.  For  the  oxide,  if  chlorine  be  passed  into  a  solution 
of  thallous  chloride  in  carbonate  of  soda  a  brown  precipitate  is 
produced,  which,  after  drying,  has  the  composition  T1203  +  H20. 
When  heated  with  strong  hydrochloric  acid  it  evolves  chlorine  and 
yields  T1C1 ;  when  heated  with  oil  of  vitriol  it  yields  oxygen  gas 
and  thallous  sulphate.  Thallic  sulphate,  however,  does  exist, — in 
crystals,  T12(S04)3  +  7H20,  soluble  in  dilute  sulphuric  acid,  but 
decomposed  by  water,  with  precipitation  of  hydrated  TI003. 

Analysis. — All  thallium  compounds  volatile  or  liable  "to  dissocia 
tion  at  the  temperature  of  the  flame  of  a  Bunsen  lamp  impart  to 
such  flame  an  intense  green  colour.  The  spectrum  consists  of  only 
one  line,  which,  of  course,  has  a  definite  position  in  the  spectrum, 
and  consequently  is  easily  identified, — a  most  delicate  test. 

From  solutions  containing  it  as  thallous  salt  the  metal  is  easily 
precipitated  as  chloride,  iodide,  or  chloroplatinate  by  the  corre 
sponding  reagents  (see  supra).  Sulphuretted  hydrogen,  in  the 
presence  of  free  mineral  acid,  gives  no  precipitate;  sulphide  of 
ammonium,  from  neutral  solutions,  precipitates  T12S  as  a  dark 
brown  or  black  precipitate,  insoluble  in  excess  of  reagent.  Thallic 
salts  are  easily  reduced  to  thallous  by  means  of  solution  of  sulphur 
ous  acid,  and  thus  rendered  amenable  to  the  above  reactions. 

The  atomic  weight  of  thallium  was  determined  very  carefully  by 
Crookes.  He  found  it  Tl  =  204 '2,— 0  being  16.  (W.  D.) 

THAMES,  the  most  important  river  in  Great  Britain, 
has  its  source  in  several  streams  on  the  Gloucestershire 
border,  the  main  one  having  its  rise  in  the  parish  of  Coates, 
3  miles  south-west  of  Cirencester.  The  upper  part  of  the 
river,  until  the  junction  with  the  Thame  near  Dorchester, 
is  generally  called  the  Isis,  a  usage  to  which  Camden  per 
haps  gave  currency,  who  derives  the  word  Tamesis  or 
Thames  from  the  junction  of  the  names  of  the  two  rivers, 
the  Thame  and  Isis.  The  total  length  of  the  river  from 
Thames  Head  to  London  Bridge  is  170  miles,  and  to  Sheer- 
ness  228  miles.  It  drains  an  area  of  6100  miles.  It  be 
comes  navigable  24  miles  from  its  source,  near  Lechlade, 
its  waters  having  been  greatly  augmented  by  the  junction 
of  the  Colne,  Leach,  and  Churn ;  here  also  is  the  junction 
with  the  Thames  and  Severn  Canal.  The  height  of  its 
source  above  sea-level  is  370  feet,  and  that  of  the  stream 
at  Lechlade  250  feet,  the  average  fall  between  Lechlade 
and  London  Bridge  (146  miles)  being  21  inches  per  mile. 
The  course  is  remarkably  equable  throughout.  Above 
Teddington,  19  miles  from  London  Bridge,  the  tidal  wave 
may  be  said  to  cease,  and  thence  up  to  Lechlade  naviga 
tion  is  carried  on  by  the  aid  of  locks.  A  small  steamer 


plies  as  high  as  Oxford.  While  at  Lechlade  the  daily  flow 
of  the  ordinary  summer  level  is  about  100  million  gallons, 
the  flow  at  Teddington  is  about  380  million  gallons.  There 
are  seven  hours  of  ebb  tide  and  five  hours  of  flow  tide. 
From  the  Nore  to  London  Bridge,  a  distance  of  40  miles, 
the  tidal  wave  travels  in  two  hours,  and  in  other  two  hours 
it  reaches  Teddington.  The  width  of  the  river  at  Ted 
dington  is  250  feet,  and  at  London  Bridge  the  width  at 
high  tide  is  800  feet,  the  depth  being  30  feet,  while  at  low 
tide  the  width  is  650  feet  and  the  depth  12  feet.  Large 
barges  can  ascend  the  river  150  miles  above  London  Bridge, 
vessels  of  200  tons  as  high  as  the  bridge,  and  of  400  tons 
to  the  Pool,  below  which,  at  Irongate  and  St  Katherine's 
wharf,  deep-sea  steamer  navigation  commences,  while  vessels 
of  any  tonnage  can  come  as  high  as  Deptford. 

The  Thames  leaves  the  Gloucestershire  and  Wiltshire  border  near 
Btiscot,  after  which  it  separates  successively  Berks  and  Oxford, 
Berks  and  Bucks,  Middlesex  and  Surrey,  and,  finally,  at  its  estuary, 
Essex  and  Kent.  Below  Lechlade  it  has  a  winding  course,  passing 
near  Farringdon  and  Bampton.  After  receiving  the  Windrush,  it 
passes  near  the  grounds  of  Blenheim,  whence  it  receives  from  the 
left  the  Evenlode,  and  at  Oxford  it  receives  from  the  left  the  Cher- 
well.  It  then  flows  in  a  southerly  direction  to  Abingdon,  where  it 
receives  on  the  right  the  Ock  from  the  valley  of  the  White  Horse, 
and  has  a  junction  with  the  Wilts  and  Berks  Canal.  Turning  in 
an  easterly  direction  it  is  joined,  about  a  mile  after  passing  Dor 
chester,  by  its  principal  affluent  the  Thame.  Thence,  through  an 
opening  of  the  Chiltern  Hills,  it  passes  Bensington,  and  turns 
southwards  by  Wallingford  and  Reading,  where  it  receives  the 
Kennet  from  the  right.  It  then  bends  northward  to  Henley,  east 
ward  to  Great  Marlow,  and  southward  to  Maidenhead,  where  it 
receives  from  the  right  the  Loddon.  Winding  in  a-eouth-easterly 
direction  it  passes  Eton,  Windsor,  Datchet,  Staines,  and  Chertsey, 
receiving  at  Staines  the  Colne  from  the  left.  Flowing  through  the 
grounds  of  Hampton  Court  it  reaches  Kingston  and  Teddington, 
where  its  bulk  is  increased  by  the  tidal  wave.  From  Richmond, 
where  it  receives  the  Mole,  it  begins  to  pass  the  villas  and  suburbs 
of  London.  At  Gravesend,  27  miles  below  London,  it  has  a  width 
of  half  a  mile,  and  at  the  Nore  lighthouse,  50  miles  below  London 
Bridge,  the  estuary  widens  to  nearly  10  miles.  In  the  tidal  reaches 
the  principal  affluents  of  the  Thames  are  the  Mole  at  Richmond, 
the  Brent  at  Brentford,  the  Wandle  at  Wandsworth,  the  Lea  at 
Blackwall,  the  Roding  at  Barking  Creek,  the  Ingrebourne  at  Rain- 
ham,  and  the  Medway  at  Sheerness.  The  land  adjoining  the  river 
is  greatly  subject  to  floods,  and  from  above  London  there  were  in 
ancient  times  wide  stretches  of  marsh  land  covered  by  shallow 
lagoons.  The  embankments  below  London  Bridge  date  possibly 
from  the  time  of  the  Romans,  but  their  origin  is  the  subject  of 
much  dispute  (see  LONDON,  vol.  xiv.  p.  840).  Between  London 
Bridge  and  Chelsea  the  bed  of  the  river  has  been  altered  artificially, 
and  flooding  is  prevented  by  a  marine  wall  (see  LONDON,  vol.  xiv. 
p.  823).  The  Thames  occupies  the  bed  of  a  much  larger  prehis 
toric  river,  the  gravels  of  which  adjoin  its  banks  at  a  considerable 
distance. 

The  scenery,  though  scarcely  to  be  called  picturesque,  and  in  a 
certain  sense  monotonous,  has  a  peculiar  charm  from  the  richness 
of  its  sylvan  beauty  and  its  pleasant  alternation  of  hill  and  dale. 
The  number  of  islands  that  occur  in  the  course  of  the  river  add  to 
its  interest,  and  afford  convenient  seclusion  for  the  erection  of  boat- 
houses  and  tents.  The  Thames  vies  with  the  Tyne  as  the  principal 
river  for  boat-racing  in  England,  and  of  course  greatly  surpasses  the 
latter  river  as  regards  amateur  boat-racing,  the  principal  fixtures 
in  which  are  the  Oxford  and  Cambridge  boat  race  and  the  Henley 
regatta.  The  river  affords  about  one  half  of  the  water  supply  of 
London,  and  is  the  principal  outlet  for  its  sewage.  It  is  under  the 
government  of  conservators,  originally  constituted  in  1857,  but 
their  duties  have  been  extended  by  several  subsequent  Acts. 

See  The  River  Thames  from  Oxford  to  the  Sea,  1859 ;  Cassell's  Royal  River 
(richly  illustrated),  1885 ;  Huxley's  Physiography.  1877;  and  JDickens's  Dictionary 
of  the  Thames. 

THANA,  or  TANNAH,  a  district  in  Bombay  presidency, 
India,  with  an  area  of  4243  square  miles,  lying  between 
18°  42'  and  20°  20'  N.  lat.  and  72°  45'  and  73°  48'  E.  long. 
It  extends  along  the  coast  for  105  miles,  with  a  breadth  of 
50  miles,  and  is  confined  between  the  Sahyadri  Ghats  on 
the  E.  and  the  sea  on  the  W.,  while  on  the  N.  it  is  bounded 
by  the  Portuguese  territory  of  Daman  and  by  Surat 
district,  and  on  the  S.  by  Kolaba  and  Poona  districts. 
The  district  is  well  watered  and  wooded,  and,  except  in 
the  north-east,  is  a  low-lying  rice  tract  broken  by  hills. 
The  spurs  of  the  Ghdts  form  health  resorts ;  the  two  most 
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conspicuous  hills  are  Matheran  and  Tungar.  Most  of  the 
hills  were  once  fortified,  but  the  forts  built  on  them  are 
now  dilapidated  and  useless.  The  only  rivers  of  any 
importance  are  the  Vaitarna  and  the  Ulhas,  the  former 
being  navigable  to  a  distance  of  about  20  miles  from  its 
mouth  ;  the  latter  is  also  navigable  in  parts  for  small  craft. 
There  are  no  lakes  ;  but  the  Vehdr  and  the  Tulsi,  formed 
artificially,  supply  Bombay  city  with  water.  The  forests, 
lying  chiefly  in  the  northern  half  of  the  district,  occupy 
1664  square  miles,  or  about  40  per  cent,  of  the  total  area. 
The  average  annual  rainfall  exceeds  90  inches. 

In  1881  the  population  of  Thana  was  returned  at  908,548  (males 
468,236,  females  440,312);  Hindus  numbered  806,805,  Moham 
medans  42,391,  and  Christians  39,545.  The  district  has  seven 
towns  with  populations  exceeding  10, 000,  namely,  Bandra  (14,987), 
THAXA  (see  below),  Bhiwandi  (13,837),  Kalyan  (12,910),  Bassein 
(10,357),  Panvel(l 0,351),  (Iran  (10, 149).  The  area  under  cultivation 
in  1885-86  was  1,002, 448  acres,  and  768,057  remained  uncultivated. 
The  total  area  of  crops  was  522,810  acres,  including  5835  twice 
cropped.  Rice  is  by  far  the  most  important  product,  and  occupied 
324,680  acres;  it  is  also  the  chief  article  of  export.  Sugar-cane  and 
plantains  are  cultivated  largely,  as  well  as  mangoes  and  cocoa-nuts. 
In  1885-86  the  gross  revenue  of  the  district  was  £245,182,  the 
land  yielding  £130,409.  The  territory  comprised  in  the  district 
of  Thana  formed  part  of  the  dominions  of  the  peshwa,  and  was 
annexed  by  the  British  in  1818  on  the  overthrow  of  Baji  rao. 
Since  then  the  operations  to  put  down  the  Koli  robbers,  which 
extended  over  several  years,  have  been  the  only  cause  of  serious 
trouble,  and  lately,  in  1874  and  1877,  there  were  a  number  of  gang 
robberies  which  were  suppressed,  but  not  without  difficulty. 

THANA,  chief  town  of  the  above  district  and  a  station 
on  the  Great  Indian  Peninsula  Railway,  lies  20  miles  north 
east  of  Bombay  city,  in  19°  11'  30"  N.  lat.  and  73°  1'  30" 
E.  long.,  and  in  1881  had  a  population  of  14,456  (males 
7856,  females  6600).  It  is  a  municipal  town  and  a  port, 
and  contains  a  civil  hospital  and  post-office. 

THANE,  or  THEGN.  See  ENGLAND,  vol.  viii.  p.  274 ; 
and  NOBILITY,  vol.  xvii.  p.  529. 

THAPSACUS.     See  MESOPOTAMIA,  vol.  xvi.  p.  49. 

THAR  AND  PARKAR,  or  THTJR  AND  PAHKER,  a  dis 
trict  in  the  east  of  Sind,  Bombay  presidency,  India,  with 
an  area  of  12,729  square  miles.  It  lies  between  24°  13' 
and  26°  15'  N.  lat.  and  between  68°  51'  and  71°  8'E.  long., 
and  is  bounded  on  the  N.  by  Khaipur  state,  on  the  E.  by 
the  states  of  Jaisalmir,  Malani,  and  Jodhpur,  on  the  W.  by 
Hyderabad  district,  and  on  the  S.  by  the  Runn  of  Cutch. 
The  district  is  divided  into  two  portions.  The  western 
part,  called  the  "  Pat,"  is  watered  by  the  Eastern  Nara  and 
the  Mithrau  canals,  which  constitute  the  sole  water-system 
of  the  district,  and  the  presence  of  water  has  created  a 
quantity  of  jungle  and  marsh ;  the  other  part,  called  the 
"  Thar,"  is  a  desert  tract  of  rolling  sand-hills,  running 
north-east  and  south-west,  composed  of  a  fine  but  slightly 
coherent  sand.  To  the  south-east  of  Thar  is  Parkar,  where 
there  are  ranges  of  rocky  hills,  rising  to  350  feet  above 
the  surrounding  level,  and  open  plains  of  stiff  clay.  The 
Parkar  portion  of  the  district  contains  the  ruins  of  several 
old  temples ;  one  of  these  is  a  Jain  temple,  which  con 
tained  an  idol  of  great  sanctity  and  repute,  known  under 
the  name  of  Gorcha.  The  climate  is  subject  to  consider 
able  extremes  in  temperature,  being  excessively  hot  in  the 
summer  and  very  cold  in  winter,  the  cold  increasing  as 
the  sand-hills  are  approached. 

The  census  of  1881  returned  the  population  at  203,344  (males 
112,400,  females  90,944) ;  Hindus  numbered  43,755,  Moham 
medans  109,924,  and  Christians  only  14.  Umarkot,  the  birth 
place  of  Akbar,  is  the  chief  town,  with  a  population  of  2828.  The 
chief  products  of  the  district  are  rice,  joar,  bajri,  cotton,  and  oil 
seeds.  It  is  estimated  that  only  45  per  cent,  of  the  arable  area 
is  under  cultivation.  The  exports  are  chiefly  rice,  wheat,  oil-seeds, 
cattle,  goats,  and  sheep;  the  imports  consist  of  cotton,  metals, 
dried  fruits,  piece  goods,  sugar,  and  tobacco.  The  manufactures 
are  chiefly  blankets,  camel  saddles,  and  coarse  cotton  cloth.  The 
imperial  revenue  in  1885-86  amounted  to  £44,313,  of  which  the 
land  supplied  £32,927. 

Very  little  is  known  of  the  early  history  of  the  district.     The 


Soda  Rajputs,  said  to  be  descendants  of  Parmar  Soda,  are  supposed 
to  have  come  into  this  part  of  Sind  about  1226,  when  they  quickly 
displaced  the  rulers  of  the  country,  though,  according  to  other 
authorities,  they  did  not  conquer  the  country  from  the  Sumras, 
the  dominant  race,  before  the  beginning  of  the  16th  century.  The 
local  dynasty  of  the  Sodas  succumbed  to  the  Kalhoras  about  1750, 
since  which  period  the  district  has  been  subject  more  or  less  to 
Sind.  The  Talpur  mirs  succeeded  the  Kalhoras,  and  built  a 
number  of  forts  to  overawe  the  people,  who  were  lawless  and 
addicted  to  robbery.  On  the  British  conquest  of  Sind  in  1843  the 
greater  part  of  the  district  was  made  over  to  Cutch ;  and  in  1856 
it  was  wholly  incorporated  in  the  province  of  Sind.  In  1859  a 
rebellion  broke  out,  which  was  quickly  suppressed. 

THARRAWADDY,  a  district  in  the  Pegu  division  of 
Burmah,  with  an  area  of  2014  square  miles.  It  lies 
between  17°  30'  and  18°  40'  N.  lat.  and  between  95°  20' 
and  96°  10'  E.  long.,  and  is  bounded  on  the  N.  by  Prome, 
on  the  E.  by  the  Pegu  Yoma  range,  on  the  S.  by  Hantha- 
waddy,  and  on  the  W.  by  Henzada.  The  Pegu  Yoma 
range  separates  Tharrawaddy  from  Toungu  district,  and 
forms  the  water-parting  between  the  rivers  Irrawaddy  and 
Sittang ;  there  are  also  many  small  elevations.  The 
Irrawaddy,  which  traverses  the  district  for  46  miles,  is 
the  principal  navigable  river.  Another  important  river  is 
the  Hlaing,  which  runs  through  the  district  from  north  to 
south,  receiving  from  the  east,  through  numerous  channels, 
the  drainage  of  the  Pegu  Yoma  Mountains,  which  fertilizes 
the  plain  on  its  eastern  bank.  There  are  twenty-three 
teak  forests  and  four  fuel  reserves  in  the  district,  covering 
an  area  of  817  square  miles.  Among  the  wild  animals 
generally  found  in  the  mountains  are  the  elephant, 
rhinoceros,  bison,  and  various  kinds  of  feathered  game. 

In  1881  the  population  was  returned  at  278,155  (males  143,413, 
females  134,742),  of  whom  1985  were  Hindus,  1110  were  Moham 
medans,  270,552  were  Buddhists,  whilst  Christians  and  aborigines 
numbered  2363  and  2135  respectively.  The  area  under  cultivation 
in  1885-86  comprised  323,542  acres,  and  that  available  for  cultiva 
tion  186,002  acres;  forests  occupied  364,524  acres.  The  chief  pro 
ducts  of  the  district  are  rice,  sesamum,  tobacco,  sugar-cane,  cotton, 
and  fruits.  The  gross  revenue  of  Tharrawaddy  in  1885-86  was 
£85,254,  of  which  the  land  yielded  £51,523.  The  history  of  the 
district  is  identical  with  that  of  HEXZADA  (q.v.).  Tharrawaddy 
was  formed  in  1878  out  of  that  portion  of  Henzada  lying  east  of 
the  Irrawaddy.  Its  headquarters  are  at  Thoon-tshay,  on  the 
stream  of  the  same  name. 

THASOS,  an  island  in  the  north  of  the  ^Egean  Sea,  off 
the  coast  of  Thrace,  3£  miles  distant  from  the  plain  of  the 
river  Nestus  (now  the  Kara-Su).  The  island  was  colonized 
at  an  early  date  by  Phoenicians,  attracted  probably  by  its 
gold  mines ;  they  founded  a  temple  of  Hercules,  which 
still  existed  in  the  time  of  Herodotus.  Thasus,  son  of 
Phoenix,  is  said  to  have  been  the  leader  of  the  Phoenicians, 
and  to  have  given  his  name  to  the  island.  In  720  or  708 
B.C.  Thasos  received  a  Greek  colony  from  Paros.  In  a 
war  which  the  Parian  colonists  waged  with  the  Saians,  a 
Thracian  tribe,  the  poet  Archilochus  threw  away  his  shield. 
The  Greeks  extended  their  power  to  the  mainland,  where 
they  owned  gold  mines  which  were  even  more  valuable 
than  those  on  the  island.  From  these  sources  the  Thasians 
drew  great  wealth,  their  annual  revenues  amounting  to 
200  or  even  300  talents.  Herodotus,  who  visited  Thasos, 
says  that  the  best  mines  on  the  island  were  those  which 
had  been  opened  by  the  Phoenicians  on  the  east  side  of  the 
island,  facing  Samothrace.  After  the  capture  of  Miletus 
(494  B.C.)  Histiaeus  laid  siege  to  Thasos.  The  attack 
failed,  but,  warned  by  the  danger,  the  Thasians  employed 
their  revenues  to  build  war  ships  and  strengthen  their 
fortifications.  This  excited  the  suspicions  of  the  Persians, 
and  Darius  compelled  them  to  surrender  their  ships  and 
pull  down  their  walls.  After  the  defeat  of  Xerxes  the 
Thasians  joined  the  Greek  confederacy ;  but  afterwards 
(in  467,  465,  or  464,  according  to  different  calculations), 
on  account  of  a  difference  about  the  mines  and  marts  on 
the  mainland,  they  revolted.  The  Athenians  defeated 
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them  by  sea,  and,  after  a  siege  that  lasted  more  than  two 
years,  took  the  capital,  Thasos,  and  compelled  the  Thasians 
to  destroy  their  walls,  surrender  their  ships,  pay  an 
indemnity  and  an  annual  contribution,  and  resign  their 
possessions  on  the  mainland.  In  411  B.C.,  at  the  time  of 
the  oligarchical  revolution  at  Athens,  Thasos  again  revolted 
from  Athens  and  received  a  Lacedaemonian  governor  ;  but 
in  407  the  partisans  of  Lacedasmon  were  expelled,  and  the 
Athenians  under  Thrasybulus  were  admitted.  After  the 
battle  of  ^Egospotami  (405  B.C.),  Thasos  again  fell  into 
the  hands  of  the  Lacedaemonians  ;  but  the  Athenians  must 
have  recovered  it,  for  it  formed  one  of  the  subjects  of 
dispute  between  them  and  Philip  of  Macedonia.  In  the 
embroilment  between  Philip  III.  of  Macedonia  and  the 
Romans,  Thasos  submitted  to  Philip,  but  received  its 
freedom  at  the  hands  of  the  Romans  after  the  battle  of 
Cynoscephalae  (197  B.C.),  and  it  was  still  a  "  free  "  state  in 
the  time  of  Pliny.  Thasos,  the  capital,  stood  on  the  north 
side  of  the  island,  and  had  two  harbours,  one  of  which 
was  closed.  Archilochus  described  Thasos  as  "an  ass's 
backbone  crowned  with  wild  wood,"  and  the  description 
still  suits  the  mountainous  island  with  its  forests  of  fir. 
The  highest  mountain,  Ipsario,  is  3428  feet  high.  Besides 
its  gold  mines,  the  wine,  nuts,  and  marble  of  Thasos  were 
well  known  in  antiquity.  The  mines  and  marble  quarries 
are  no  longer  worked  ;  and  the  chief  exports  are  now  fir 
timber  for  shipbuilding,  olive  oil,  honey,  and  wax.  The 
imports  consist  of  manufactured  goods,  beasts  of  burden, 
and  corn,  for  the  island  is  too  mountainous  to  grow 
enough  corn  for  the  inhabitants. 

In  1858  the  population,  distributed  in  ten  villages,  was  estimated 
at  10,000.  The  people  are  Greek  Christians,  and  do  not  differ  in 
appearance  from  the  inhabitants  of  the  other  Greek  islands.  The 
villages  are  mostly  situated  at  some  distance  from  the  sea ;  for  the 
island  suffered  from  pirates  up  to  a  time  within  living  memory. 
In  the  early  part  of  this  century  sentinels  stood  on  duty  night  and 
day,  and  at  a  signal  of  alarm  the  whole  population,  including  the 
Turkish  aga  himself,  used  to  hide  in  the  woods.  For  a  description 
of  the  island  and  its  remains  of  antiquity,  see  A.  Conze,  Reise  auf 
den  Inseln  des  thrakischen  Meeres,  Hanover,  1860. 

THAYETMYO,  a  district  in  the  Irrawaddy  division  of 
Burmah,  having  an  area  of  2397  square  miles,  and  lying 
between  18°  50'  and  19°  30'  N.  lat.  and  between  94°  30' 
and  95°  50'  E.  long.  It  is  bounded  on  the  N.  by  the 
newly  acquired  territory  of  Burmah,  on  the  E.  by  Toungii 
district,  on  the  S.  by  Prome,  and  on  the  W.  by  Sandoway. 
On  the  west  is  the  Arakan  Yoma  range,  and  on  the  east 
the  Pegu  Yoma ;  and  the  face  of  the  country,  where  it 
does  not  rise  into  mountains,  is  everywhere  broken  by  low 
ranges  of  hills,  many  of  which  are  barren  and  destitute  of 
all  vegetation.  The  greater  part  of  the  district  is  wooded, 
and  the  Yomas  east  and  west  are  covered  with  forests  now 
mostly  preserved.  The  chief  river  is  the  Irrawaddy,  which 
traverses  Thayetmyo  from  north  to  south.  The  country 
is  well  drained ;  the  drainage  finds  its  way  to  the  Irra 
waddy  by  three  main  streams  (the  Pwon,  Ma-htiin,  and 
Ma-de)  on  the  west,  and  by  two  (the  Kye-nee  and  Bhwot- 
lay)  on  the  east.  Several  salt  and  hot  springs  occur  in 
many  localities  of  the  district ;  petroleum  is  also  found, 
and  extensive  lime  quarries  exist  a  few  miles  south  of 
Thayetmyo.  The  principal  wild  animals  are  leopards, 
wild  cats,  barking  deer,  elephants,  rhinoceroses,  tigers,  black 
bears,  and  wild  hogs.  Silver  pheasants  and  partridges  are 
found  in  large  numbers,  especially  in  the  mountains. 

In  1881  the  number  of  inhabitants  in  the  district  was  169,560 
(males  87,308,  females  82,252);  Hindus  numbered  2620,  Moham 
medans  1861,  Christians  2349,  and  Buddhists  148,629.  The 
chief  town  is  Thayetmyo,  with  a  population  (1881)  of  16,097 ;  it  is 
situated  in  19°  18'  43"  N.  lat.  and  95°  15'  40"  E.  long.,  on  the  right 
bank  of  the  Irrawaddy.  Of  the  total  area  of  1,534,080  acres,  only 
108,167  were  under  cultivation  in  1885-86  ;  547,631  were  avail 
able  for  cultivation ;  and  forests  occupied  256.256  acres.  The  chief 
products  are  rice,  cotton,  oil  seeds,  and  tobacco  ;  cutch  is  also  very 


abundant,  and  the  manufacture  of  the  dye-stuff  is  carried  on  exten 
sively.  Coal  has  recently  been  found  in  the  district,  and  earth  oil- 
wells  exist,  but  neither  coal  nor  oil  has  yet  been  extracted  in  any 
quantity.  The  revenue  of  the  district  in  1885-86  was  returned  at 
£36,702,  of  which  the  land  contributed  £10,482.  On  the  annexa 
tion  of  Pegu  by  the  British  in  1852-53,  Thayetmyo  was  formed  into 
a  subdivision  of  Prome  district ;  and  in  1870  it  was  erected  into  a 
separate  jurisdiction  and  placed  under  a  deputy-commissioner. 

THEATRE  (Oearpov,  "  a  place  for  seeing,"  from  0eao/w.at). 
The  invention  of  a  building  specially  devised  for  dramatic 
representations  was  due  to  the  Athenians  (see  DRAMA). 
At  first  representations  at  the  Dionysiac  festivals  were  held 
on  temporary  wooden  platforms;  an  accident,  however, 
which  occurred  in  500  B.C.  induced  the  Athenians  to  begin 
the  construction  of  a  permanent  building.  This  first  theatre 
was  not  completed  till  340  B.C.,  and  during  the  interval  a 
large  number  of  theatres,  designed  on  the  same  model,  had 
been  erected  in  many  towns  of  Greece  and  Asia  Minor, 
though  in  some  cases,  as  at  Sparta,  they  were  used  for 
assemblies  of  the  people  and  dances  rather  than  for 
dramatic  performances.  The  great  Dionysiac  theatre  at 
Athens  was  placed  in  the  Lenaeum,  an  enclosure  sacred  to 
Dionysus,  and  its  auditorium  is  scooped  out  of  the  rock  at 
the  base  of  the  Acropolis  on  its  south-east  side.  A  similar 
position  on  the  slope  of  a  hill  was  always  chosen  by  the 
Greeks,  and  it  was  not  till  the  1st  century  B.C.  that 
theatres  were  built  by  the  Romans  on  a  level  site. 


FIG.  1.— Plan  of  the  Theatre  at  Myra. 

Fig.  1  shows  the  plan  of  the  existing  theatre  at  Myra, 
in  the  south-east  of  Lycia,  which,  though  late  in  date,  is 
built  after  the  old  Greek  model.1  The  seats  for  the 
audience  are  arranged  in  concentric  tiers,  rising  like  steps 
one  above  the  other  (see  fig.  2) ;  these  mainly  rest  on  a 
cavity  excavated 
in  the  hill-side, 

and     the     whole L     a.          A 

space  occupied  by 
the  spectators  was 
called  the  KoiXov 
(Lat.cavea).  About 
half-way  up  the 

slope  is  an  encirc-       FIG.  2.— Section  showing  the  Seats  A,— with  B, 
ling    passage    (&<£-  place  for  spectators' feet. 

£o>/xa,  prxcinctio).  Flights  of  steps  divide  the  seats  into 
wedge-shaped  blocks  (/cep/aSes,  cunei).  At  the  highest 
level  behind  the  top  row  of  seats  ran  a  colonnade,  form 
ing  a  covered  passage  with  a  gallery  at  the  top.  Rows 
of  niches  were  formed  in  the  back  wall  of  this,  and 
also  sometimes  in  the  low  wall  encircling  the  8ta£eo/u.a ;  in 
these  niches  a  series  of  large  bronze  jars  (^x*"*)  were  se*  : 
they  were  intended  to  catch  and  repeat  the  reverberation 
of  the  voices  from  the  stage.  Vitruvius  (iii.  5)  gives 
1  See  Texier  and  Pullan,  Asia  Minor,  London,  1865. 
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elaborate  directions  for  the  construction  of  these  vases, 
which  were  to  be  tuned  in  a  chromatic  scale  j1  he  mentions 
their  use  by  the  Greeks,  but  says  he  knows  of  no  Roman 
theatre  which  possessed  these  vases,  the  real  utility  of 
which  is  very  problematical.2  The  segmental  floor  space 
in  a  Greek  theatre  was  called  the  op^crrpo.  (orchestra),  and 
was  occupied  by  the  chorus ;  in  the  centre  of  this  was  the 
OvfjL&rj,  a  platform  slightly  raised  on  steps,  in  the  middle 
of  which  was  an  altar  to  Dionysus.  The  stage  (irpoo-Kyviov, 
proscenium)  was  a  narrow  platform,  raised  3  to  5  feet 
above  the  orchestra,  with  which  it  communicated  by  stairs, 
so  that  the  chorus  could  move  from  one  place  to  the  other ; 
the  central  part  of  the  stage,  where  the  principal  actors 
usually  stood,  was  the  Aoyetoi/  (pulpitum).  The  stage  was 
also  connected  with  a  chamber  under  it  (VTTOCTKIJVLOV)  by  a 
flight  of  stairs  called  ^apwviot  /cAi/xa/ces,  by  which  ghosts 
ascended.  At  the  back  of  the  stage  was  a  lofty  wall, 
which  usually  reached  to  the  level  of  the  colonnade  behind 
the  highest  row  of  seats  ;  this  was  the  o-Krjvy  (scena),  in 
which  were  three  doors  leading  into  the  stage  from  the 
actors'  dressing-rooms  behind  it.3  This  wall  was  usually 
decorated  with  three  orders  of  columns  and  entablatures, 
forming  an  architectural  facade,  which  represented  a  palace 
or  temple,  before  which  the  action  of  the  play  was 
supposed  to  take  place.  Other  movable  wooden  scenery 
was  in  some  cases  added  in  front  of  the  permanent  scena  ; 
or  curtains  with  woven  or  embroidered  figures  were  hung 
against  it  to  form  a  background  to  the  actors  (n-apa- 
TreVaoyAa  or  avAatat,  aulgea  or  siparium).  More  elaborate 
painted  scenes  were  also  used,  but,  according  to  Aristotle 
(Poet.,  iv.  16),  not  before  the  time  of  Sophocles.  Various 
kinds  of  machinery  were  used,  such  as  the  fji-rj^avrj,  to  suspend 
in  the  air  an  actor  who  was  playing  the  part  of  a  god 
descending  from  heaven;4  and  the  /Jpovreiov,  an  apparatus 
to  imitate  thunder  by  stones  rolled  in  metal  jars,  probably 
in  the  ghost-chamber  under  the  stage.  Women  were  not 
excluded  from  the  Greek  tragic  drama,  but  appear  to  have 
sat  by  themselves  in  the  upper  rows  of  seats  (Athenaeus,  xii. 
534). 5  At  least  in  late  times  the  chief  priestesses  of  Athens 
occupied  marble  thrones  in  the  irpoeopta  or  front  row. 

The  remains  of  the  Dionysiac  theatre  at  Athens,  the 
prototype  of  all  later  theatres,  were  excavated  in  1862, 
when  the  proscenium,  orchestra,  and  lower  rows  of  seats 
were  found  in  a  fair  state  of  preservation.  It  must  have 
held  30,000  people :  the  cavea  reaches  from  the  foot  of 
the  Acropolis  hill  to  close  under  the  upper  circuit  wall. 
The  rock-cut  cavern,  which  was  faced  with  the  choragic 
monument  to  Thrasyllus  (320"  B.C.),  seems  to  have  opened 
behind  the  highest  row  of  seats ;  the  face  of  the  rock  is 
here  scarped  to  a  curve  concentric  with  the  lines  of  seats. 
The  most  interesting  discovery  was  that  of  a  row  of  67 
marble  thrones  in  the  front  row,  each  inscribed  with  the 
name  of  one  of  the  chief  Athenian  priests  or  with  that  of 
a  secular  official.6  The  cavea  was  divided  into  13  cunei; 


1  The  well-preserved  theatre  at  Tauromenium,  in  Sicily,  still  has 
these  niches,  which  are   contrived  in  the  dwarf  wall   on  which  the 
columns  of  the  upper  gallery  stood. 

2  Earthenware  vases,  which  are  sometimes  found  under  the  floors  of 
mediaeval  church  stalls,  were  probably  placed  there  through  a  mistaken 
notion  that  this  was  carrying  out  Vitruvius's  recommendation. 

3  The  central  door,  used  by  the  chief  actor,  was  "  the  royal  door. " 

4  Hence  the  Roman  proverbial  phrase,  "  deus  ex  machina. " 

5  This  is   shown   by  Jacobs,    Verm.   Schriften,  iv.    p.    272,  and 
Passow  in  Zimmermanns  Zeitsc.hr.  f.  d.  Alterth.,  1837,  No.  29. 

6  These  thrones  are  of  various  dates,   ranging  from  the  reign  of 
Augustus   or   even  earlier  to  that   of  Hadrian ;    see  Papers  of  the 
American  School  of  Classical  Studies   at   Athens,  vol.   i.   p.   123. 
Similar  Greek  theatre  seats  of  earlier  date  still  exist  in  the  choirs  of 
some  churches  in  Rome,  where  they  were  once  used  for  the  episcopal 
or  celebrant's  throne.     These  were  probably  brought  to  Rome  during 
the  imperial  period  for  use  in  the  Roman  theatres  or  amphitheatres. 
The  finest  example  of  pure  Hellenic  work  is  in  S.  Pietro  in  Vincoli ; 
it  is  decorated  with  delicate  honeysuckle  scroll-work  in  relief. 


a  low  wall  separated  the  auditorium  from  the  orchestra. 
The  front  or  "riser"  of  the  stage  is  decorated  with  fine  reliefs 
of  deities  on  large  marble  slabs.  These  existing  features 
are  mostly  restorations  of  the  time  of  Hadrian,  but  the 
reliefs  themselves  are  of  much  earlier  date.  The  floor  of 
the  orchestra  is  very  late,  formed  of  roughly  laid  slabs  of 
stone,  with  a  large  central  lozenge  in  marble,  which  may 
mark  the  limits  of  the  thymele,  and  is  apparently  part  of 
an  earlier  pavement. 

The  position  of  the  Dionysiac  theatre,  with  many  of 
the  chief  temples  of  Athens  in  sight,  and  with  its  glorious 
view  of  Mount  Hymettus,  the  blue  waters  of  the  ^Egean 
Sea,  and  the  islands  of  Salamis  and  ^Egina,  should  not  be 
forgotten  in  reading  the  dramas  of  the  great  tragedians, 
with  their  impassioned  appeals  to  the  glories  of  nature  and 
their  allusions  to  the  protective  presence  of  the  divine 
patrons  of  Attica. 

Outside  Athens  the  largest  Greek  theatres  were  those  at 
Megalopolis  (Paus.,  viii.  32),  Cnidus,  Syracuse,  Argos,  and 
Epidaurus.  By  the  end  of  the  4th  century  B.C.  every 
important  Hellenic  city  possessed  its  theatre,  and  new 
ones  were  built  or  old  ones  restored  throughout  the  whole 
period  of  Roman  domination.  The  most  perfect  existing 
example  is  that  at  Aspendus  in  Pamphylia,7  a  building  of 
the  2d  century  of  our  era,  in  which  the  early  Greek  model 
has  been  closely  followed.  Aspendus  is  the  only  place 
where  the  whole  scena  with  its  three  orders  of  columns  is 
still  standing,  and  every  row  of  seats  exists  in  almost  perfect 
condition.  In  this  theatre  the  whole  interior  appears  to 
have  been  covered  by  an  awning,8  supported  along  the  top 
of  the  scena  by  wooden  poles  set  in  rows  of  perforated 
corbels  like  those  on  the  Colosseum  in  Rome.  The  earlier 
Greek  theatres  were  probably  unsheltered  from  the  sun. 
Next  to  Aspendus,  the  theatre  of  Tauromenium,  in  Sicily 
(see  TAORMINA),  is  the  best  preserved,  at  least  as  far  as 
regards  the  scena  and  the  upper  gallery  round  the  cavea. 
That  at  Myra,  in  Lycia  (fig.  1),  is  also  in  good  preservation. 
The  Roman  Theatre.' — In  the  main  the  theatres  of  the 
Romans  were  copied  closely  from  those  of  the  Greeks,  but 
in  the  Greek  theatre 
the  orchestra  occu 
pied  more  than  a 
semicircle,  while  the 
Romans  made  it  ex 
actly  half  a  circle. 
The  accompanying 
diagrams  (see  fig.  3) 
show  the  principle 
on  which  the  plan 
of  each  was  set  out.9 
The  Romans  also 
introduced  another 
important  change,  in 
many  cases  con 
structing  theatres  on 
a  level  site,  not 
scooped  out  of  a  hill 
side  as  in  the  case 
of  Hellenic  theatres. 
This  necessitated  an 
elaborate  arrange 
ment  of  substruc 
tures,  with  raking  vaults  to  carry  the  seats  of  the  cavea, 
and  also  an  additional  visible  facade  with  tiers  of  arches 
following  the  semicircle  of  the  auditorium.  The  design 
universally  adopted  for  this  appears  to  have  been  tiers, 
usually  three  in  number,  of  open  arches,  with  intermediate 


FIG.  3. — Diagram  to  show  the  Principle  on  which 
the  Plans  of  the  Greek  and  Roman  Theatre  were 
set  out. 


7  See  Texier  and  Pullan,  Asia  Minor,  London,  1865. 

8  There  was  also  a  wooden  pent-roof  corbelled  out  over  the  stage. 

9  See  Vitruvius,  iii.  8  (Greek  theatre)  and  iii.  2  to  7  (Roman). 
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engaged  columns,  each  tier  being  of  a  different  order,  as  is 
still  to  be  seen  in  the  remains  of  the  theatre  of  Marcellus 
in  Home.1  The  development  of  the  use  of  the  stone  arch, 
and  still  more  the  use  of  concrete  for  forming  vaults, 
enabled  the  Eomans  to  erect  their  theatres  on  any  site. 
Those  in  Rome  were  placed  in  the  level  plain  of  the 
Campus  Martius. 

During  the  Republican  period  the  erection  of  permanent 
theatres  with  seats  for  the  spectators  was  thought  to 
savour  of  Greek  luxury  and  to  be  unworthy  of  the  stern 
simplicity  of  the  Roman  citizens.  Thus  in  154  B.C.  Scipio 
Nasica  induced  the  senate  to  demolish  the  first  stone 
theatre  which  had  been  begun  by  C.  Cassius  Longinus 
("  tanquam  inutile  et  nociturum  publicis  moribus,"  Liv., 
Epit.,  48).  Even  in  55  B.C.,  when  Pompey  began  the 
theatre  of  which  remains  still  exist  in  Rome,  he  thought  it 
wise  to  place  a  shrine  to  Venus  Victrix  at  the  top  of  the 
cavea,  as  a  sort  of  excuse  for  having  stone  seats  below  it — 
the  seats  theoretically  serving  as  steps  to  reach  the  temple. 
This  theatre,  which  was  completed  in  52  B.C.,  is  spoken  of 
by  Vitruvius  as  "the  stone  theatre  "par  excellence:  it  is 
said  in  the  Regionary  catalogues  to  have  held  40,000 
people.  It  was  also  used  as  an  amphitheatre  for  the 
bloody  shows  in  which  the  Romans  took  greater  pleasure 
than  in  the  purer  intellectual  enjoyment  of  the  drama. 
At  its  inauguration  500  lions  and  20  elephants  were  killed 
by  gladiators.  Near  it  two  other  theatres  were  erected, 
one  begun  by  Julius  Caesar  and  finished  by  Augustus  in 
13  B.C.,  under  the  name  of  his  nephew  Marcellus,2  and 
another  built  about  the  same  date  by  Cornelius  Balbus 
(Suet.,  Aug.,  29;  Pliny,  H,  N.,  xxxvi.  16).  Scanty  re 
mains  exist  of  this  last  theatre,  but  the  ruins  of  the 
theatre  of  Marcellus  are  among  the  most  imposing  of  the 
buildings  of  ancient  Rome. 

A  long  account  is  given  by  Pliny  (H.  N.,  xxxvi.  2  and 
24)  of  a  most  magnificent  temporary  theatre  built  by  the 
aedile  M.  ^Emilius  Scaurus  in  58  B.C.  It  is  said  to  have 
held  the  incredible  number  of  80,000  people,  and  was  a 
work  of  the  most  costly  splendour.  Still  less  credible  is 
the  account  which  Pliny  gives  (H.  N.,  xxxvi.  24)  of  two 
wooden  theatres  built  by  C.  Curio  in  50  B.C.,  which  were 
made  to  revolve  on  pivots,  so  that  the  two  together  could 
form  an  amphitheatre  in  the  afternoon,  after  having  been 
used  as  two  separate  theatres  in  the  morning. 

In  some  cases  the  Romans  built  two  theatres  close 
together,  one  for  the  Greek  and  the  other  for  the  Latin 
drama,  as  is  the  case  at  Hadrian's  magnificent  villa  near 
Tivoli.  The  two  theatres  at  Pompeii  are  still  well  pre 
served,  and  all  Roman  provincial  towns  of  any  importance 
seem  to  have  possessed  at  least  one  theatre,  designed  with 
the  semicircular  orchestra  after  the  Roman  fashion  (see 
fig.  3).  The  theatres  built  under  the  Roman  rule  in 
Hellenic  cities  seem,  on  the  other  hand,  to  have  been 
usually  constructed  on  the  old  Greek  model,  probably 
because  they  were  designed  by  Greek  architects.  This  is 
the  case  at  Tauromenium,  Aspendus,  and  Myra  see  (fig. 
1).  An  important  exception  to  this  rule  is  the  still  well- 
preserved  theatre  of  Herodes  Atticus,  at  the  south-west 
angle  of  the  Athenian  Acropolis,  which  has  a  semicircular 
orchestra.  It  was  built  in  the  reign  of  Hadrian  by 
Herodes  Atticus,3  a  very  wealthy  Greek,  who  spent 
enormous  sums  in  beautifying  the  city  of  Athens ;  he 
called  it  the  Regillum,  after  his  wife  Regilla.  Its  cavea, 

1  This  design  was  also  adopted  for  their  amphitheatres,  such  as  the 
colossea  of  Rome  and  Capua,  the  plan  of  which  resembles  the  cavea 
of  two  theatres  set  together  so  as  to  enclose  an  oval  space. 

a  According  to  Livy  (xl.  51),  the  theatre  of  Marcellus  was  built  on 
the  site  of  an  earlier  one  erected  by  jEmilius  Lepidus. 

3  This  theatre  was  not  begun  when  Pausanias  wrote  his  book  Attica, 
and  was  complete  when  he  wrote  the  Achaica  (see  Paus.,  vii.  20).  It 
is  illustrated  in  Mon.  Inst.,  vi.,  plate  16. 


which  is  excavated  in  the  rock,  held  about  6000  people ; 
it  was  connected  with  the  great  Dionysiac  theatre  by  a 
long  and  lofty  porticus  or  stoa,  of  which  considerable 
remains  still  exist,  probably  a  late  restoration  of  the  stoa 
built  by  Eumenes  II.  of  Pergamum.  In  the  Roman  theatre 
the  "  orchestra  "  was  occupied,  not  by  the  chorus,  but 
by  senators  and  other  persons  of  rank  (Vitr.,  iii.  6).4 
The  Romans  used  scenery  and  stage  effects  of  more 
elaboration  than  was  the  custom  in  Greece.  Vitruvius 
(iii.  7)  mentions  three  sorts  of  movable  scenery: — (1) 
for  the  tragic  drama,  fa£ades  with  columns  represent 
ing  public  buildings  ;  (2)  for  comic  plays,  private  houses 
with  practicable  windows  and  balconies ; 5  and  (3)  for  the 
satyric  drama,  rustic  scenes,  with  mountains,  caverns,  and 
trees. 

The  Modern  Theatre. — During  the  Middle  Ages  miracle 
plays  with  sacred  scenes  were  the  favourite  kind  of 
drama ;  no  special  buildings  were  erected  for  these,  as 
they  were  represented  either  in  churches  or  in  temporary 
booths.  In  the  16th  century  the  revival  of  the  secular 
drama,  which,  in  the  reign  of  Elizabeth,  formed  so  im 
portant  a  part  of  the  literature  of  England,  was  carried  on 
in  tents,  wooden  sheds,  or  courtyards  of  inns,  mostly  by 
strolling  actors  of  a  very  low  class.  It  was  not  till  towards 
the  close  of  the  century  that  a  permanent  building  was 
constructed  and  licensed  for  dramatic  representations, 
under  the  management  of  Shakespeare  and  Burbage.6  In 


4  The  pit  and  stalls  in  a  modern  theatre  occupy  an  analogous 
position. 

5  These  are  shown  on  Graeco-Roman  vases  of  the  latest  type,  with 
paintings  of  burlesque  parodies  of  mythological  stories. 

6  The  first    building  specially   erected  in   London    for  dramatic 
purposes  was  built  in  1576-77  by  the  actor  James  Burbage,  who  was 
originally  a  carpenter  by  trade.     It  was  constructed  of  timber,  and 
stood  in  Holy  well  Lane,  Shoreditch,  till  1598,  when  it  was  pulled 
down;  it  was  known  as  "The  Theatre"  par  excellence.     Of  almost 
equally  early  date  was  the  ' '  Curtain  "  theatre,  also  in  Shoreditch  ; 
many  explanations  of  its  name  have  been  given,  but   the  real  one 
appears  to  be  that  it  was  so  called  from  the  plot  of  ground,  known  as 
"  The  Curten,"  on  which  it  stood.     It  probably  continued  in  use  till 
the  general  closing  of  theatres  by  order  of  the  parliament  in  1642. 

The  "Globe"  theatre,  famous  for  its  association  with  Shakespeare, 
was  built  by  James  Burbage,  who  used  the  materials  of  "  The  Theatre," 
in  the  year  1598.  Its  site  was  in  Southwark,  in  a  district  called 
"  The  Bankside,"  near  the  old  "  Bear  Gardens."  It  was  an  octagonal 
structure  of  wood,  with  lath  and  plaster  between  the  main  framework. 
It  was  burnt  in  1613,  rebuilt,  and  finally  pulled  down  and  its  site 
built  over  in  1644.  Its  name  was  derived  from  its  sign  of  Atlas  sup 
porting  the  globe.  Near  it  were  two  less  important  theatres,  "  The 
Rose,"  opened  in  1592  by  Henslowe,  and  "The  Swan,"  opened  in 
1598  and  probably  owned  also  by  Henslowe  ;  like  the  Globe,  it  was 
an  octagonal  wood-and-plaster  building. 

The  ' '  Blackfriars  "  theatre,  another  of  the  Burbages'  ventures,  was 
built  in  1596  (not  1576,  as  stated  by  Collier,  Hist,  of  Dramatic  Poetry 
and  Annals  of  the  Stage,  new  ed.,  1879,  vol.  i.  p.  287),  near  the  old 
Dominican  friary.  The  "Fortune"  theatre  was  built  by  Edward 
Alleyn,  the  great  rival  of  the  Burbages,  in  1599-1600,  at  a  total  cost, 
including  the  site,  of  £1320.  It  stood  between  Whitecross  Street 
and  Golding  Lane.  It  existed  as  late  as  1819,  when  a  drawing  of  it 
was  given  by  Wilkinson  (Londina  illustrata,  1819).  The  "Red 
Bull"  theatre  was  probably  originally  the  galleried  court  of  an  inn, 
which  was  adapted  for  dramatic  purposes  towards  the  close  of 
Elizabeth's  reign.  Other  early  theatres  were  the  "Hope"  or  "Paris 
Garden  "  theatre,  the  "  Whitefriars  "  and  "  Salisbury  Court "  theatres, 
and  the  "  Newington  "  theatre.  A  curious  panoramic  view  of  London, 
engraved  by  Visscher  in  1616,  shows  the  Globe,  the  Hope,  and  the 
Swan  theatres. 

The  plan  of  the  first  English  theatres  appears  to  have  had  no  con 
nexion  with  those  of  classical  times,  as  was  the  case  in  Italy :  it  was 
evidently  produced  in  an  almost  accidental  way  by  the  early  custom  of 
erecting  a  temporary  platform  or  stage  in  the  middle  of  the  open  court 
yard  of  an  inn,  in  which  the  galleries  all  round  the  court  formed  boxes 
for  the  chief  spectators,  while  the  poorer  part  of  the  audience  stood 
in  the  court  on  all  sides  of  the  central  stage.  Something  similar  to 
this  arrangement,  unsuitable  though  it  now  seems,  was  reproduced 
even  in  buildings,  such  as  the  Globe,  the  Fortune,  and  the  Swan, 
which  were  specially  designed  for  the  drama.  In  these  and  other 
early  theatres  there  was  a  central  platform  for  the  stage,  surrounded 
by  seats  except  on  one  side,  where  there  was  a  "green-room"  or 
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the  16th  and  17th  centuries  a  favourite  kind  of  theatrical 
representation  was  in  the  form  of  "  masques,"  with  pro 
cessions  of  grotesquely  attired  actors  and  temporary  scenic 
effects  of  great  splendour  and  mechanical  ingenuity.  In 
the  reigns  of  James  I.  and  Charles  I.  Ben  Jonson  and  the 
architect  Inigo  Jones  worked  together  in  the  production  of 
these  "  masques,"  Jonson  writing  the  words  and  Inigo 
Jones  devising  the  scenic  effects,  the  latter  being  very 
costly  and  complicated,  with  gorgeous  buildings,  land 
scapes,  and  clouds  or  mountains,  which  opened  to  display 
mimic  deities,  thrown  into  relief  by  coloured  lights.  These 
masques  were  a  form  of  opera,  in  which  Ben  Jonson's 
words  were  set  to  music.  Ben  Jonson  received  no  more 
for  his  libretto  than  Inigo  Jones  did  for  his  scenic  devices, 
and  was  not  unnaturally  annoyed  at  the  secondary  place 
which  he  was  made  to  occupy  :  he  therefore  revenged 
himself  by  writing  severe  satires  on  Inigo  Jones  and  the 
system  which  placed  the  literary  and  mechanical  parts  of 
the  opera  on  the  same  footing.  In  an  autograph  MS. 
which  still  exists  this  satirical  line  occurs — "  Painting 
and  carpentry  are  the  soul  of  masque  "  (see  Cunningham, 
Life  of  Inigo  Jones,  London,  1848). 

In  Italy,  during  the  16th  century,  the  drama  occupied 
a  more  important  position,  and  several  theatres  were 
erected,  professedly  on  the  model  of  the  classic  theatre  of 
Vitruvius.  One  of  these,  the  Teatro  Olimpico  at  Vicenza, 
still  exists  ;  it  was  designed  by  Palladio,  but  was  not 
completed  till  1584,  four  years  after  his  death.  It  has  an 
architectural  scena,  with  various  orders  of  columns,  rows 
of  statues  in  niches,  and  the  three  doors  of  the  classic 
theatre,  but  the  whole  is  painted  with  strong  perspective 
effects  which  are  very  unclassical  in  spirit.  Scamozzi, 
Palladio's  pupil,  who  completed  the  Teatro  Olimpico,  built 
another  pseudo-classical  theatre  in  1588  at  Sabbionetta  for 
the  duke  Vespasiano  Gonzaga,  but  this  does  not  now  exist. 

In  France  the  miracle  play  developed  into  the  secular 
drama  rather  earlier  than  in  England.  In  the  reign  of 
Louis  XL,  about  1467,  the  "Brothers  of  the  Passion" 
had  a  theatre  which  was  partly  religious  and  partly 
satirical.  In  the  16th  century  Catherine  de'  Medici  is 
said  to  have  spent  incredible  sums  on  the  dresses  and 
scenery  for  the  representation  of  the  Italian  ballet ;  and 
in  the  middle  of  the  17th  century  the  regular  opera  was 
introduced  at  Paris. 

At  the  end  of  the  18th  century  the  theatres  of  San 
Carlo  at  Naples,  La  Scala  at  Milan,  and  La  Fenice  at 
Venice  were  the  finest  in  Europe ;  all  these  have  been 
rebuilt  in  the  present  century,  but  have  been  eclipsed  by 
the  theatres  of  Paris,  St  Petersburg,  and  other  capitals, 
both  in  size  and  architectural  splendour. 


"tireynge-howse."  The  upper  galleries  or  boxes  completely  sur 
rounded  the  stage,  even  the  space  over  the  green-room  being  occupied 
by  boxes.  This  being  the  arrangement,  it  is  easy  to  see  why  the 
octagonal  plan  was  selected  in  most  cases,  though  not  in  all, — the 
Fortune  theatre,  for  example,  was  square.  An  interesting  specifica 
tion  and  contract  for  the  building  of  the  Fortune  theatre  is  printed  by 
Halliwell-Phillipps  (op.  cit.  infra,  p.  164).  In  all  its  details  the 
Fortune  is  specified  to  be  like  the  Globe,  except  that  it  is  to  be  square 
in  plan,  and  with  timbers  of  heavier  scantling.  The  walls  are  to  be 
of  wood  and  plaster,  the  roof  tiled,  with  lead  gutters,  the  stage  of 
oak,  with  a  "shadow "or  cover  over  it,  and  the  "tireynge-howse"  to 
have  glazed  windows.  Two  sorts  of  boxes  are  mentioned,  viz., 
' '  gentlemen's  roomes"  and  "  twoo-pennie  roomes."  A  woodcut  show 
ing  this  arrangement  of  the  interior  is  given  in  a  collection  of  plays 
edited  by  Kirkman  in  1672. 

Much  valuable  information  about  the  early  theatres  of  London  is 
given  by  Wilkinson,  Londina  Illustrata  (1819),  in  which  are  engrav 
ings  of  some  of  them.  See  also  Collier,  Hist,  of  Dramatic  Poetry, 
1879 ;  Halliwell-Phillipps,  Life  of  Shakespeare,  1883  ;  Malone, 
History  of  the  Stage,  1790,  republished  by  Boswell  in  1821  ;  the 
publications  of  the  New  Shakspere  Society ;  the  Ninth  Report  of 
the  Historical  MSS.  Commission ;  and  a  series  of  articles  on  early 
London  theatres,  by  T.  F.  Ordish,  in  The  Antiquary,  vols.  xi.,  xii., 
and  xiv.,  1885-86. 


In  the  modern  theatre  the  auditorium  has  changed  comparatively 
little,  except  that  the  stalls  have  gradually  encroached  upon  and 
almost  absorbed  the  pit.  The  arrangement  of  the  boxes,  stalls, 
balcony,  and  gallery  are  too  well  known  to  need  description.  Few 
people,  have,  however,  any  notion  of  the  immense  size  and  extreme 
complication  of  the  space  and  machinery  behind  the  proscenium, 
of  which  the  visible  stage  occupies  but  a  very  small  proportion.  The 
stage-floor  slopes  upwards  away  from  the  audience,  so  that  it  may 
appear  deeper  than  it  really  is  by  diminishing  the  foreshortening.1 
Its  extent  behind  the  most  distant  plane  of  scenery  is  usually 
quite  as  great  as  that  which  the  audience  sees.  In  addition  to  this 
extension  of  the  visible  stage  there  are  three  other  enormous  spaces 
tilled  with  the  machinery  to  work  the  scenery. 

(1)  Of  these  the  first  consists  of  the  "wings"  (Fr.  coulisses],  a  series 
of  chambers  or  platforms  on  each  side  of  the  stage,  arranged  many 
stories  high,  and  reaching  to  more  than  double  the  height  of  the 
proscenium. 

(2)  The  "dock"  or  under-space  (Fr.  dessous),  extending  under 
the  whole  area  of  the  stage  floor,  and  about  equal  in  height 
to  the  proscenium,  is  divided  into  three  or  four  stories  by  suc 
cessive   floors,   and  contains   long  rows  of  immense   windlasses 
(Fr.  gril)  for  raising  and  lowering  scenery,  and  also  an  elaborate 
arrangement  of  lifts  by  which  actors  can  suddenly  appear  or  vanish 
through  the  stage  floor.     A  very  ingenious  device  called  the  "star 
trap,"  invented  by  an  English  mechanician  (Fr.  trappe  Anglaise), 
allows  an  actor  to  vanish  through  the  floor  without  any  opening 
in  it  being  visible.     This  is  done  by  making  the  trap  door  of  thin 
boards  (something  like  a  Venetian  blind)  fixed  on  to  flexible  bands 
of  steel ;  the  weight  of  the  actor  makes  these  open  in  the  middle 
and  let  him  through,  while  the  steel  springs  close  the  opening  as 
soon  as  they  are  released.     The  whole  movement  is  so  rapid  that 
the  actor  seems  to  sink  through  the  solid  floor.2    In  all  mechanical 
appliances  for  theatrical  purposes  England  is  far  ahead  of  other 
countries,  many  of  which  have  adopted  English  methods. 

(3)  The  third  space,  and  the  largest  of  all,  is  that  above  the 
proscenium — the  "  flies  "(Fr.  dessus  or  cintre),  extending  over  the 
whole  of  the   stage,  and  reaching  sometimes  to  nearly  double 
the  height  of  the  proscenium.     This  also  is  divided  into  many 
floors,  and  contains  rows  of  great  windlasses,  by  which  scenery  can 
be  hoisted  up  out  of  sight,  without  folding  or  bending  it.     All 
these  three  parts  of  the  building  are  filled  with  a  complicated  but 
most  orderly  series  of  ropes,  lifts,  and  machinery  of  every  sort,  of 
which  it  is  impossible  here  to  give  a  detailed  description. 

The  old  method  of  fixing  scenery  was  to  slide  it  in  two  halves 
from  the  wings  in  grooves  formed  in  the  stage  floor  :  these  are  no 
longer  used,  as  much  more  realistic  effects  can  be  gained  by  sup 
porting  scenery  from  the  top,  or  by  building  it  up  with  supports  of 
its  own,  so  that,  instead  of  a  series  of  painted  planes  set  parallel 
to  the  stage  front,  castles,  cathedrals,  or  even  whole  streets  are 
actually  built  upon  the  stage, 
and  give  striking  effects  of 
real  perspective. 

A  rapidly  growing  tendency 
now  exists  to  increase  the 
mechanical  perfection  of  the 
theatre.  The  extended  use  of 
iron  instead  of  wood  for  the 
stage  floor  and  the  various 
machines  has  been  a  great  gain 
in  space  and  rapidity  of  work 
ing.  It  is  now  considered  a 
great  object  to  drop  the  curtain 
as  seldom  as  possible,  and 
even  the  Grand  Opera  House 
of  Paris  is  now  left  far  behind 
in  the  modern  competition  for 
mechanical  perfection,3  though 
from  an  architectural  point  of 
view  it  is  the  most  magnificent 
and  costly  of  all  existing  build 
ings  of  its  kind.  See  fig.  4. 

The  latest  improvement  to  ., 

prevent     delay    between    the  FlG  4_plan  of  the  Grand  Opera  House  in 

scenes  has  been  introduced  in  Paris :  200  feet  to  the  inch. 

the   Madison   Square    theatre  A,  Auditory.   B,  Stage.   C,  Grand  Staircase. 

in  New  York  city,  which  has     *>>  Great  Saloon.    E,  Royal  Entrance.    F, 

two    stages,    one    above    the        reen-room. 

other.     During  the  performance  of  a  scene  the  second  stage  floor  is 


1  This  device  was  practised  by  the  mediaeval  architects  in  most 
European  countries,  who  frequently  made  the  floor  of  cathedrals  and 
other  large  churches  to  slope  upwards  from  west  to  east,  sometimes 
as  much  as  from  two  to  three  feet. 

2  Other  varieties  of  this,  such  as  the  "vampire  trap,"  allow  an 
actor  to  vanish  through  an  apparently  solid  wall. 

3  In  1883  M.  Eeyer's  Sigurd  was  refused  at  the  Paris  Opera  House 
mainly  on  account  of  the  absence  of  the  necessary  mechanical  appliances. 
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being  prepared  in  the  under-space,  with  all  its  scenery  fixed,  and 
when  the  curtain  falls  the  first  stage  rises  into  the  upper  regions 
and  the  second  floor  goes  up  to  take  its  place.  These  floors  are 
accurately  balanced  by  heavy  counterpoise  weights,  so  that  the 
whole  of  these  enormous  masses  are  moved  with  comparatively 
little  force. 

On  the  whole,  for  magnificence  of  effect  and  mechanical  ingenuity 
the  great  London  pantomimes  are  unrivalled.  Their  transforma 
tion-scenes  are  marvels  of  the  mechanist's  skill,  and  are  often 
devised  with  very  high  artistic  talent.  Unhappily  much  danger 
and  suffering  have  often  to  be  undergone  by  the  women  who  act  the 
part  of  fairies  and  the  like,  suspended  high  in  the  air  by  almost 
invisible  supports,  and  by  the  young  children  who  have  to  squeeze 
themselves  into  pasteboard  shells  representing  insects  or  reptiles. 

In  addition  to  the  above-mentioned  parts  of  the  theatre,  which 
are  reserved  for  the  mechanical  working  of  the  performance, 
much  space  is  occupied  by  the  "green-room"  for  the  actors, 
and  rows  of  dressing-rooms.  An  immense  deal  of  storage  room 
is  also  required,  and  some  of  the  Parisian  theatres  have  large 
magazines  for  this  purpose  in  the  suburbs.  In  many  cases  also  the 
atelier  for  the  scene  painters  is  far  removed  from  the  theatre,  and 
thus  far  better  space  and  lighting 
for  the  work  can  be  provided.  Fig. 
5  shows  the  plan  of  the  Drury  Lane 
theatre,  in  many  respects  the  best 
arranged  in  London. 

The  painting  of  theatrical  scenery 
has  frequently  been  the  work  of 
artists  of  very  high  talent,  such  as 
Kaphael  in  Rome,  Watteau,  Boucher, 
and  Servandoni  in  France,  and  Stan- 
field  in  England.  Paintings  of  very 
high  artistic  merit  and  wonderfully 
decorative  effect  are  now  produced 
for  theatrical  purposes,  especially  in 
France,  Germany,  and  England.1 
In  England  especially  great  histor 
ical  and  antiquarian  knowledge  are 
brought  to  the  aid  of  this  branch  of 
art.  The  landscapes  in  particular 
are  sometimes  works  of  great  beauty, 
and  very  beautiful  effects  of  lake 
scenery  with  trees  and  mountains 
reflected  in  the  water  are  got  by  set 
ting  great  sheets  of  plate  glass  over  FIG.  5.— Plan  of  Drury  Lane  Theatre: 
the  stage  floor,  slightly  inclined,  so  100  feet  to  the  inch, 

that  a  real  reflexion  is  thrown  by  the  A.  Stage.  B,  Saloon  between  the 
landscape  painted  on  the  scene  be-  Chief  Staircases.  C,  Entrance  Hall, 
hind.  Another  ingenious  device,  used  by  Wagner  at  Baireuth  and 
also  in  England  for  magical  scenes,  was  to  form  a  thin  and  semi- 
transparent  curtain  of  vapour,  which  was  sent  up  by  a  perforated 
steam-pipe  concealed  in  a  groove  in  the  stage. 

The  various  methods  of  lighting  used  are  an  important  item  in 
the  production  of  striking  effects.  The  old  system  of  a  row  of 
"foot-lights,"  with  their  unpleasant  upward  shadow,  is  now  almost 
obsolete.  Dip  candles  were  used  till  1720,  when  moulded  candles 
were  introduced  into  French  theatres.  The  next  improvement 
was  the  lamp  of  M.  Argand,  with  its  circular  wick.  In  1822  gas 
was  first  used  in  a  Parisian  theatre,  next  came  the  oxyhydrogen 
lime  light,  used  for  special  effects,  and  now  electric  lighting  is 
rapidly  superseding  all  other  kinds. 

The  old  way  of  producing  lightning  was  to  blow  lycopodium  or 
powdered  resin  with  bellows  through  a  flame,  and  this  is  still  used 
in  realistic  effects  of  conflagrations.  More  effective  lightning  is 
now  made  by  flashing  the  electric  light  behind  a  scene  painted 
with  clouds,  in  which  a  zigzag  aperture  has  been  cut  out  and  filled 
with  a  transparent  substance.  Thunder  is  made  by  shaking  large 
sheets  of  iron,  by  rolling  cannon  balls  above  the  ceiling  of  the 
auditorium,  and  by  clapping  together  a  series  of  planks  strung 
together  on  two  ropes.  Wind  is  imitated  by  a  machine  with  a 
cogged  cylinder,  which  revolves  against  coarse  cloth  tightly 
stretched.  The  sound  of  rain  is  produced  by  shaking  parched 
peas  in  a  metal  cylinder. 

The  orchestra  is  now  usually  arranged  either  below  or  above  the 
proscenium,  so  that  the  musicians  are  not  visible.  The  prompter 
is  placed  at  one  side,  in  the  wings,  so  as  to  avoid  the  disfigure 
ment  of  the  hood-like  box  which  formerly  used  to  cut  the  front 
line  of  the  stage  into  two  halves.  This  is,  however,  less  convenient 
for  the  actors. 

Till  the  middle  of  the  present  century  little  trouble  or  expense 
was  laid  out  on  dresses  and  accessories.  Certain  conventional 
costumes,  made  of  cheap  stuff,  were  used  for  each  part,  with  but 
little  regard  to  historical  correctness.  Armour  and  weapons  were 

1  Scene  paintings  are  usually  executed  in  distemper,  frequently  in  an  atelier 
formed  in  the  roof  of  the  theatre  ;  the  artist  partly  works  with  his  canvas 
laid  upon  the  floor,  or,  where  space  allows,  the  painting  is  hung  against  a  wall 
and  the  artist  works  from  a  scaffold,  with  tiers  of  boarding  arranged  so  that 
he  can  reach  to  any  part  of  the  great  canvas. 


made  of  pasteboard  covered  with  metal  foil,  and  stage  jewellery 
was  made  of  small  cup-like  pieces  of  tin  formed  with  many  facets. 
Now,  however,  no  trouble  or  expense  is  spared  to  get  the  costumes 
and  various  properties  archa;ologically  correct :  real  jewels  and  the 
richest  stuffs  are  often  used  for  the  dresses,  as  well  as  real  furni 
ture  of  the  most  costly  sort  for  the  furnishing  of  the  scenic  rooms. 
As  much  as  £20,000  is  sometimes  spent  before  the  play  can 
be  presented.  All  this  splendour  and  realism  is  very  hostile  to 
the  true  interests  of  the  drama  ;  magnificent  scenery  and  costly 
accessories  are  expected  by  the  audience,  rather  than  good  acting. 
In  some  scenes,  such  as  the  ball  in  the  first  act  of  Romeo  and 
Juliet,  as  recently  represented  at  the  Lyceum,  the  words  and  acting 
of  the  chief  performers  were  almost  lost  in  the  general  bustle  and 
splendour  of  the  scene.  Frequently,  too,  the  noise  of  setting  up 
some  elaborate  scene  behind  almost  drowns  the  voices  of  the  actors 
in  front  of  the  drop  scene. 

Another  serious  cause  of  the  present  low  state  of  acting  in 
England  is  the  fact  that  a  popular  play  sometimes  runs  for  several 
hundred  nights  without  a  break,  thus  reducing  the  performers  to 
the  condition  of  machines.  The  modern  system  of  expending 
large  sums  on  dresses  and  decoration  naturally  prevents  that 
frequent  change  of  subject  which  is  so  desirable,  and  which  in 
France  is  provided  for  by  the  rules  of  the  Theatre  Franjais,  where 
acting  of  a  very  high  order  of  merit  still  survives. 

The  present  system,  aided  by  the  enormous  size  to  which  London 
has  unhappily  grown,  has  completely  changed  the  character  of  the 
audience.  Instead  of  an  audience  largely  composed  of  habituts, 
who  by  their  constant  attendance  at  the  theatre  had  gained  some 
knowledge  of  what  acting  onght  to  be,  and  were  prepared  to 
show  their  disgust  at  clap-trap  or  ranting,  we  have  now  practically 
a  fresh  and  ignorant  audience  every  night,  who,  by  their  applause 
of  what  is  worst  and  their  coldness  to  real  refinement  of  acting,  do 
much  to  lower  the  dramatic  standard  and  demoralize  the  actors. 

For  further  information  the  reader  is  referred  to  Donnet,  Theatres  de  Paris, 
1821 ;  Salomons,  Corutruction  des  Theatres,  Paris,  1871 ;  Gamier,  Le  Nouvel 
Opera  de  Paris,  1876-81  ;  Coutant,  Principaux  Theatres  Afodernes,  Paris,  1870  ; 
Moynet,  L'Envers  du  Theatre,  Paris,  1874 ;  Pougin,  Dittionnaire  du  Theatre, 
Paris,  1885.  (J.  H.  M.)  . 

LAW  RELATING  TO  THEATRES. 

The  regulation  of  the  theatre  by  legislation  can  be  traced  back 
to  the  time  of  the  lower  empire,  in  which  it  depended  almost 
wholly  upon  constitutions  of  Theodosius  and  Valentinian,  incor 
porated  in  the  Theodosian  Code  (tit.  xv.  5,  6,  7),  and  a  century 
later  to  a  large  extent  adopted  by  Justinian.  In  the  whole  of  this 
law  there  is  an  evident  attempt  at  a  compromise  between  the  doc 
trines  of  Christianity  and  the  old  Roman  love  of  public  spectacles 
of  all  kinds.  It  deals  less  with  theatrical  representations  proper 
than  with  gladiatorial  contests  and  chariot  races.2  The  Theodosian 
Code  provided  that  the  sacraments  were  not  to  be  administered  to 
actors  save  where  death  was  imminent,  and  only  on  condition  that 
the  calling  should  be  renounced  in  case  of  recovery.  Daughters  of 
actors  were  not  to  be  forced  to  go  on  the  stage,  provided  that  they 
lived  an  honest  life.  An  actress  was  to  be  allowed  to  quit  the 
stage  in  order  to  become  a  nun.  There  were  also  numerous 
sumptuary  regulations  as  to  the  dress  of  actors.  None  of  the  law 
which  has  been  mentioned  so  far  was  adopted  by  Justinian,  but 
what  follows  was  incorporated  in  Cod.  xi.  40  ("  De  Spectaculis  et 
Scenicis"),  which  consists  entirely  of  extracts  from  the  Theodosian 
Code  of  a  very  miscellaneous  nature.  Provision  was  made  for  the 
exhibition  of  public  games  and  theatrical  spectacles  by  magis 
trates,  practically  confining  them  to  exhibiting  in  their  own  cities. 
Statues  of  actors  were  not  to  be  placed  in  the  public  streets,  but 
only  in  the  proscenium  of  a  theatre.  A  governor  of  a  province 
was  entitled  to  take  the  money  raised  for  public  games  for  the 
purpose  of  repairing  the  city  walls,  provided  that  he  gave  security 
for  afterwards  celebrating  the  games  as  usual.  In  Cod.  iii.  12,  11 
("  De  Feriis")  is  a  constitution  of  Leo  and  Anthemius  forbidding 
dramatic  representations  on  Sunday.  The  Digest  (Hi.  2)  classed 
all  who  acted  for  hire  ("  omnes  propter  pecuniam  in  scenarn  pro- 
deuntes")  as  infamous  persons,  and  as  such  debarred  them  from 
filling  public  offices.  A  mere  contract  to  perform,  not  fulfilled,  did 
not,  however,  carry  infamy  with  it.  By  the  51st  of  the  Novellas 
actresses  could  retire  from  the  stage  without  incurring  a  penalty, 
even  if  they  had  given  sureties  or  taken  an  oath. 

In  England,  as  in  other  countries  of  western  Europe,  theatrical 
legislation  was  of  comparatively  recent  introduction.  Such  legisla 
tion  was  unnecessary  as  long  as  the  theatre  was  under  the  control 
of  the  church  and  actors  under  its  protection  (see  DRAMA).  The 
earliest  regulations  were  therefore,  as  might  be  expected,  made  by 
the  church  rather  than  by  the  state.  The  ecclesiastical  ordinances 
were  directed  chiefly  against  the  desecration  of  churches,  though 
they  sometimes  extended  to  forbidding  attendance  of  the  faithful 
as  spectators  at  plays  of  a  harmless  kind.3  Sacraments  and  Christian 
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k  large  number  of  such  ordinances  will  be  found  cited  in  Prynne,  Histrio- 
:.x;  Bossuet,  Maximes  et  Reflexions  sur  la  Come'die;  Mariana,  De  Spectaculis; 
i,  Dictionary  of  Christian  Antiquities,  arts.  "Actors"  and  "Theatre." 
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burial  were  denied  by  the  canon  law  to  actors,  whose  gains,  said 
St  Thomas,  were  acquired  ex  turpi  causa.1  The  same  law  forbade 
plays  to  be  acted  by  the  clergy,  even  under  the  plea  of  custom,  as 
in  Christmas  week,  and  followed  the  Code  of  Justinian  in  enjoin 
ing  the  clergy  not  to  consort  with  actors  or  be  present  at  plays 
(see  the  Decretals  of  Gregory,  iii.  1,  12,  and  15,  "De  Vita  et 
Honestate  Clericorum  ").  As  lately  as  1603  canon  Ixxxviii.  of  the 
canons  of  the  Church  of  England  enacted  that  churchwardens  were 
not  to  suffer  plays  in  churches,  chapels,  or  churchyards. 

The  Reformation  marks  the  period  of  transition  from  the  ecclesi 
astical  to  the  non-ecclesiastical  authority  over  the  drama.  Precau 
tions  began  to  be  taken  by  the  crown  and  the  legislature  against 
the  acting  of  unauthorized  plays,  by  unauthorized  persons,  and  in 
xinauthorized  places,  and  the  acting  of  plays  objectionable  to  the 
Government  on  political  or  other  grounds.  The  protection  of  the 
church  being  withdrawn,  persons  not  enrolled  in  a  fixed  company 
or  in  possession  of  a  licence  from  the  crown  or  justices  were  liable 
to  severe  penalties  as  vagrants.  The  history  of  the  legislation  on 
this  subject  is  very  curious.  An  Act  of  the  year  1572  (14  Eliz.  c. 
5)  enacted  that  "  all  fencers,  bearwards,  common  players  of  inter 
ludes,  and  minstrels  (not  belonging  to  any  baron  of  this  realm,  or 
to  any  other  honourable  person  of  greater  degree),"  wandering 
abroad  without  the  licence  of  two  justices  at  the  least,  were  subject 
"  to  be  grievously  whipped  and  burned  through  the  gristle  of  the 
right  ear  with  a  hot  iron  of  the  compass  of  an  inch  about. "  This 
statute  was  superseded  by  39  Eliz.  c.  4,  under  which  the  punish 
ment  of  the  strolling  player  is  less  severe,  and  there  is  no  mention 
of  justices.  The  jurisdiction  of  justices  over  the  theatre  disappears 
from  legislation  from  that  time  until  1788.  In  39  Eliz.  c.  4  there 
is  a  remarkable  exception  in  favour  of  persons  licensed  by  Button 
of  Dutton  in  Cheshire,  in  accordance  with  his  claim  to  liberty  and 
jurisdiction  in  Cheshire  and  Chester,  established  in  favour  of  his 
ancestor  by  proceedings  in  quo  warranto  in  1499.  The  stricter 
wording  of  this  Act  as  to  the  licence  seems  to  show  that  the  licence 
had  been  abused,  perhaps  that  in  some  cases  privileges  had  been 
assumed  without  authority.  In  14  Eliz.  c.  5  the  privileges  of  a 
player  attached  by  service  of  a  noble  or  licence  from  justices,  in 
the  later  Act  only  by  service  of  a  noble,  and  this  was  to  be  attested 
under  his  hand  and  arms.  The  spirit  of  the  Acts  of  Elizabeth 
frequently  appears  in  later  legislation,  and  the  unauthorized  player 
was  a  vagabond  as  lately  as  the  Vagrant  Act  of  1744,  which  was 
law  till  1824.  He  is  not  named  in  the  Vagrant  Act  of  1824.  The 
Theatre  Act  of  1737  narrowed  the  definition  of  a  player  of  interludes, 
for  the  purposes  of  punishment  as  a  vagabond,  to  mean  a  person  act 
ing  interludes,  &c.,  in  a  place  where  he  had  no  legal  settlement. 

Before  the  Restoration  there  were  privileged  places  as  well  as 
privileged  persons,  e.g. ,  the  court,  the  universities,  and  the  inns 
of  court.  With  the  Restoration  privilege  became  practically  con 
fined  to  the  theatres  in  the  possession  of  those  companies  (or  their 
representatives)  established  by  the  letters  patent  of  Charles  II.  in 
1662  (see  DRAMA).  In  spite  of  the  patents  other  and  unprivileged 
theatres  gradually  arose.  In  1735  Sir  John  Barnard  introduced  a 
bill  "  to  restrain  the  number  of  playhouses  for  playing  of  interludes, 
and  for  the  better  regulation  of  common  players."  On  Wai  pole's 
wishing  to  add  a  clause  giving  parliamentary  sanction  to  the  juris 
diction  of  the  lord  chamberlain,  the  mover  withdrew  the  bill.  In 
1737  Walpole  introduced  a  bill  of  his  own  for  the  same  purpose, 
there  being  then  six  theatres  in  London.  The  immediate  cause  of 
the  bill  is  said  to  have  been  the  production  of  a  political  extrava 
ganza  of  Fielding's,  The  Golden  Rump.  The  bill  passed,  and  the 
Act  of  10  Geo.  II.  c.  28  regulated  the  theatre  for  more  than  a 
century.  Its  effect  was  to  make  it  impossible  to  establish  any 
theatre  except  in  the  city  of  Westminster,  and  in  places  where  the 
king  should  in  person  reside,  and  during  such  residence  only.  The 
Act  did  not  confine  the  prerogative  within  the  city  of  Westminster, 
but  as  a  matter  of  policy  it  was  not  exercised  in  favour  of  the  non- 
privileged  theatres,  except  those  where  the  "  legitimate  drama " 
was  not  performed.  The  legitimate  drama  was  thus  confined  to 
Coveut  Garden,  Drury  Lane,  and  the  Haymarket  from  1737  to 
1843.  In  the  provinces  patent  theatres  were  established  at  Bath 
by  8  Geo.  III.  c.  10,  at  Liverpool  by  11  Gep.  III.  c.  16,  and  at  Bristol 
by  18  Geo.  III.  c.  8,  the  Act  of  1737  being  in  each  case  repealed 
pro  tanto.  The  acting  of  plays  at  the  universities  was  forbidden  by 
10  Geo.  II.  c.  1 9.  It  is  not  a  little  remarkable  that  the  universities, 
once  possessing  unusual  dramatic  privileges,  should  not  only  have 
lost  those  privileges,  but  have  in  addition  become  subject  to  special 
disabilities.  The  restrictions  upon  the  drama  were  found  very 
inconvenient  in  the  large  towns,  especially  in  those  which  did  not 
possess  patent  theatres.  In  one  direction  the  difficulty  was  met 
by  the  lord  chamberlain  granting  annual  licences  for  performances 
of  operas,  pantomimes,  and  other  spectacles  not  regarded  as  legiti 
mate  drama.  In  another  direction  relief  was  given  by  the  Act  of 
1788  (28  Geo.  III.  c.  30),  under  which  licences  for  occasional  per- 


1  For  this  reason  it  appears  to  have  been  the  custom  in  France  for  actors  to 
be  married  under  the  name  of  musicians.  See  Hist.  Parlementaire  de  la  Revolu 
tion  jfranjaise,  vol.  vi.  p.  381.  The  difficulties  attending  the  funeral  of  MOLIERB 
(?.r.)  are  well  known. 


formances  might  be  granted  in  general  or  quarter  sessions  for  a 
period  of  not  more  than  sixty  days.  The  rights  of  patent  theatres 
were  preserved  by  the  prohibition  to  grant  such  a  licence  to  any 
theatre  within  8  miles  of  a  patent  theatre.  During  this  period 
(1737-1843)  there  were  several  decisions  of  the  courts  which  con 
firmed  the  operation  of  the  Act  of  1737  as  creating  a  monopoly. 
The  exclusive  rights  of  the  patent  theatres  were  also  recognized  in 
the  Music  Hall  Act  of  1752,  and  in  private  Acts  dealing  with 
Covent  Garden  and  Drury  Lane,  and  regulating  the  rights  of 
parties,  the  application  of  charitable  funds,  &c.  (see  16  Geo.  III. 
cc.  13,  31 ;  50  Geo.  III.  c.  ccxiv;  52  Geo.  III.  c.  xix;  1  Geo.  IV. 
c.  Ix. ).  The  results  of  theatrical  monopoly  were  beneficial  neither 
to  the  public  Bor  to  the  monopolists  themselves.  In  1832  a  select 
committee  of  the  House  of  Commons  recommended  the  legal 
recognition  of  "stage-right"  and  the  abolition  of  theatrical 
monopoly.  The  recommendations  of  the  report  as  to  stage-right 
were  carried  out  immediately  by  Bulwer  Lytton's  Act,  3  and  4 
Will.  IV.  c.  15  (see  COPYRIGHT).  But  it  was  not  till  1843  that 
the  present  Theatre  Act,  6  and  7  Viet.  c.  68,  was  passed,  a  previous 
bill  on  the  same  lines  having  been  rejected  by  the  House  of  Lords. 
The  Act  of  1843  inaugurated  a  more  liberal  policy,  and  there  is 
now  complete  "  free  trade  "  in  theatres,  subject  to  the  conditions 
imposed  by  the  Act.  The  growth  of  theatres  since  that  time  has 
been  enormous.  In  1885  there  were  forty-six  licensed  under  the 
Act  in  London,  Liverpool  coming  next  with  ten.  Nor  does  the 
extension  seem  to  have  been  attended  with  the  social  dangers  antici 
pated  by  some  of  the  witnesses  before  the  committee  of  1832. 

The  suppression  of  objectionable  plays  was  the  ground  of  many 
early  statutes  and  proclamations.  While  the  religious  drama  was 
dying  out,  the  theatre  was  used  as  a  vehicle  for  enforcing  religious 
and  political  views  not  always  as  orthodox  as  those  of  a  miracle 
play.  Thus  the  Act  of  34  and  35  Hen.  VIII.  c.  1  made  it  criminal 
to  play  in  an  interlude  contrary  to  the  orthodox  faith  declared,  or 
to  be  declared,  by  that  monarch.  Profanity  in  theatres  seems  to 
have  been  a  crying  evil  of  the  time.  The  first  business  of  the 
Government  of  Edward  VI.  was  to  pass  an  Act  reciting  that  the 
most  holy  and  blessed  sacrament  was  named  in  plays  by  such  vile 
and  unseemly  words  as  Christian  ears  did  abhor  to  hear  rehearsed, 
and  inflicting  fine  and  imprisonment  upon  any  person  advisedly 
contemning,  despising,  or  reviling  the  said  most  blessed  sacrament 
(1  Edw.  VI.  c.  1).  A  proclamation  of  the  same  king  in  1549  forbade 
the  acting  of  interludes  in  English  on  account  of  their  dealing  with 
sacred  subjects.  In  1556  the  council  called  attention  to  certain 
lewd  persons  in  the  livery  of  Sir  F.  Leke  representing  plays  and 
interludes  reflecting  upon  the  queen  and  her  consort  and  the 
formalities  of  the  mass.  The  same  queen  forbade  the  recurrence 
of  such  a  representation  as  the  mask  given  by  Sir  Thomas  Pope  in 
honour  of  the  princess  Elizabeth  at  Hatfield,  for  she  "misliked 
these  follies."  By  the  Act  of  Uniformity,  1  Eliz.  c.  2,  it  was  made 
an  offence  punishable  by  a  fine  of  a  hundred  marks  to  speak  any 
thing  in  the  derogation,  depraving,  or  despising  of  the  Book  of 
Common  Prayer  in  any  interludes  or  plays.  In  1605  "An  Act  to 
restrain  the  Abuses  of  Players  "  made  it  an  offence  punishable  by 
a  fine  of  £10  to  jestingly  or  profanely  speak  or  use  certain  sacred 
names  in  any  stage  play,  interlude,  show,  may-game,  or  pageant 
(3  Jac.  I.  c.  21).  In  consequence  of  the  appearance  of  players  in 
the  characters  of  the  king  of  Spain  and  Gondomar,  an  ordinance 
of  James  I.  forbade  the  representation  on  the  stage  of  any  living 
Christian  king.  The  star  chamber  in  1614  fined  Sir  John  Yorke 
for  representing  a  Catholic  drama  in  his  house.  The  first  Act  of 
the  reign  of  Charles  I.  forbade  acting  on  Sunday  (see  SUNDAY). 
Puritan  opposition  to  the  theatre  culminated  in  the  ordinance  of 
the  Long  Parliament  (see  vol.  vii.  p.  434).  After  the  Restora 
tion  there  are  few  royal  proclamations  or  ordinances,  the  necessary 
jurisdiction  being  exercised  almost  entirely  by  parliament  and  the 
lord  chamberlain.  One  of  the^few  post-Restoration  royal  procla 
mations  is  that  of  February  25,  1665,  restraining  any  but  the  com 
pany  of  the  Duke  of  York's  theatre  from  entering  at  the  attiring 
house  of  the  theatre. 

Preventive  censorship  of  the  drama  by  an  officer  of  state  dates 
from  the  reign  of  Elizabeth,  and  is  perhaps  the  only  example  of 
censorship  of  the  press  still  existing  in  the  United  Kingdom 
(see  PRESS  LAWS).  Such  a  censorship  is  not  unknown  in  other 
countries,  and  it  seems  to  have  existed  even  in  republican  Rome, 
if  one  may  judge  from  Horace's  line, — 

"Qua  neque  in  aede  sonent  certantia  Judice  Tarpa." 

The  master  of  the  revels  appears  to  have  been  the  dramatic  censor 
from  1545  to  1624,  when  he  was  superseded  by  the  lord  chamber 
lain.  In  some  cases  the  supervision  was  put  into  commission. 
Thus  with  Tilney,  the  master  of  the  revels  in  1581,  were  associated 
by  order  of  the  privy  council  a  divine  and  a  statesman.  In  other 
cases  it  was  delegated,  as  to  Daniel  the  poet  by  warrant  in  1603. 
The  proposal  to  give  statutory  authority  to  the  jurisdiction  of  the 
lord  chamberlain  led,  as  has  been  already  stated,  to  the  withdrawal 
of  Sir  John  Barnard's  bill  in  1735,  and  to  considerable  debate  before 
the  bill  of  1737  became  law.  Lord  Chesterfield's  objection  to  the 
bill  in  the  House  of  Lords  was  not  unreasonable.  "  If  the  players," 
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said  he,  "  are  to  be  punished,  let  it  be  by  the  laws  of  their  country, 
and  not  by  the  will  of  an  irresponsible  despot."  The  discretion 
reposed  by  the  Acts  of  1737  and  1843  in  the  lord  chamberlain  has 
been,  according  to  the  report  of  a  select  committee  of  the  House  of 
Commons  in  1866,  on  the  whole  wisely  exercised.  On  the  other 
hand,  there  have  been  instances  where  perhaps  both  he  and  his 
subordinate  officer,  the  examiner  of  stage  plays,  have  been  some 
what  nice  in  their  objections.  Thus,  during  the  illness  of  George 
III.,  King  Lear  was  inhibited.  George  Colman,  when  examiner, 
showed  an  extraordinary  antipathy  to  such  words  as  "  heaven  "  or 
"  angel. "  The  lord  chamberlain's  powers  are  still  occasionally  ex 
erted  in  the  interests  of  public  decency,  less  frequently  for  political 
reasons.  Before  1866  the  lord  chamberlain  appears  to  have  taken 
into  consideration  the  wants  of  the  neighbourhood  before  granting 
a  licence,  but  since  that  year  such  a  course  has  been  abandoned. 

The  existing  law  of  theatres  is  mainly  statutory.  It  will  be 
convenient  to  treat  it  as  it  regards  the  building,  the  performance, 
and  the  licensing  of  the  building  and  of  the  performance.  A 
theatre  may  be  denned  with  sufficient  accuracy  for  the  present 
purpose  as  a  building  in  which  a  stage  play  is  performed  for  hire. 
It  will  be  seen  from  the  following  sketch  of  the  law  that  there  are 
a  considerable  number  of  different  persons,  corporate  and  unincor- 
porate,  with  jurisdiction  over  "theatres.  A  consolidation  of  the 
law  seems  urgently  required,  and  the  placing  of  jurisdiction  in 
the  hands  of  a  central  authority  for  the  United  Kingdom.  The 
committee  of  1866  recommended  the  transfer  to  the  lord  chamber 
lain  of  the  regulation  of  all  places  of  amusement,  and  an  appeal 
from  him  to  the  home  secretary  in  certain  cases,  as  also  the  exten 
sion  of  his  authority  to  preventive  censorship  in  all  public  enter 
tainments  ;  but  no  legislation  resulted.  Several  bills  for  the 
amendment  of  the  law  have  been  recently  introduced,  but  hitherto 
without  success  in  the  face  of  more  burning  political  questions. 

Building. — A  theatre  (at  any  rate  to  make  it  such  a  building  as 
can  be  licensed)  must  be  a  permanent  building,  not  a  mere  tent  or 
booth,  unless  when  licensed  by  justices  at  a  lawful  fair  by  §  23  of 
the  Act  of  1843.  It  must,  if  in  the  metropolis,  conform  to  the 
regulations  as  to  structure  contained  in  the  Metropolitan  Building 
Acts  and  the  Metropolis  Management  Acts,  especially  the  Act  of 
1878  (41  and  42  Viet.  c.  32).  This  Act  makes  a  certificate  of 
structural  fitness  from  the  Board  of  Works  necessary  as  a  condition 
precedent  for  licence  in  the  case  of  all  theatres  of  a  superficial  area 
of  not  less  than  500  square  feet  licensed  after  the  passing  of  the 
Act,  gives  power  to  the  board  in  certain  cases  to  call  upon  pro 
prietors  of  existing  theatres  to  remedy  structural  defects,  and 
enables  it  to  make  regulations  for  protection  from  fire.  Such 
regulations  were  issued  by  the  board  on  May  2,  1879.  As  to 
theatres  in  provincial  towns,  the  Towns  Improvement  Act,  1847, 
and  the  Public  Health  Act,  1875,  confer  certain  limited  powers 
over  the  building  on  municipal  corporations  and  urban  sanitary 
authorities.  In  many  towns,  however,  the  structural  qualifications 
of  buildings  used  as  theatres  depend  upon  local  Acts  and  the  by 
laws  made  under  the  powers  of  such  Acts.  To  a  more  limited 
extent  the  rules  made  by  justices  may  enforce  certain  structural 
requirements. 

Performance. — To  constitute  a  building  where  a  performance 
takes  place  a  theatre,  the  performance  must  be  («)  of  a  stage  play, 
and  (b)  for  hire,  (a)  By  §  23  of  the  Act  of  1843  the  word  "  stage- 
play  "  includes  tragedy,  comedy,  farce,  opera,  burletta,  interlude, 
melodrama,  pantomime,  or  other  entertainment  of  the  stage,  or 
any  part  thereof.  The  two  tests  of  a  stage  play  appear  to  be  the 
excitement  of  emotion  and  the  representation  of  action.  The  ques 
tion  whether  a  performance  is  a  stage  play  or  not  seems  to  be  one 
of  degree,  and  one  rather  of  fact  than  of  law.  A  ballet  d'action 
would  usually  be  a  stage  play,  but  it  would  be  otherwise  with  a 
ballet  divertissement.  §  14  empowers  the  lord  chamberlain  to  for 
bid  the  acting  of  any  stage  play  in  Great  Britain  whenever  he  may 
be  of  opinion  that  it  is  fitting  for  the  preservation  of  good  manners, 
decorum,  or  the  public  peace  to  do  so.  §  15  imposes  a  penalty  of 
£50  on  any  one  acting  or  presenting  a  play  or  part  of  a  play  after 
such  inhibition,  and  avoids  the  licence  of  the  theatre  where  it 
appears.  Regulations  of  police  respecting  the  performance  are 
contained  in  2  and  3  Viet.  c.  47,  and  in  many  local  Acts.  A  per 
formance  may  also  be  proceeded  against  as  a  nuisance  at  common 
law,  if,  for  instance,  it  be  contra  bonos  mores  or  draw  together  a 
great  concourse  of  vehicles,  or  if  so  much  noise  be  heard  in  the 
neighbourhood  as  to  interfere  with  the  ordinary  occupations  of  life. 
Very  curious  instances  of  proceedings  at  common  law  are  recorded. 
In  1700  the  grand  jury  of  Middlesex  presented  the  two  playhouses 
and  also  the  bear-garden  on  Bankside  (the  "Paris  garden"  of 
Henry  VIII. ,  act  v.  sc.  3)  as  riotous  and  disorderly  nuisances.  In 
1819  certain  players  were  prosecuted  and  convicted  before  the  court 
of  great  sessions  of  Wales  for  acting  indecent  open-air  interludes 
at  Berriew  in  Montgomeryshire.  Performances  on  Sunday,  Good 
Friday,  and  Christmas  day  are  illegal  (see  SUNDAY).  Regulations 
as  to  the  sale  of  intoxicating  liquors  during  the  performance  are 
made  by  the  Licensing  Acts  and  other  public  general  Acts,  as  well 
as  by  local  Acts  and  rules  made  by  justices.  It  is  frequently  a  con 


dition  of  the  licence  granted  to  provincial  theatres  that  no  excise- 
able  liquors  shall  be  sold  or  consumed  on  the  premises.  The 
Children's  Dangerous  Performances  Act,  1879  (42  and  43  Viet.  c. 
34),  forbids  under  a  penalty  of  £10  any  public  exhibition  or  per 
formance  whereby  the  life  or  limbs  of  a  child  under  the  age  of 
fourteen  shall  be  endangered.  It  also  makes  the  employer  of  any 
such  child  indictable  for  assault  where  an  accident  causing  actual 
bodily  harm  has  happened  to  the  child,  and  enables  the  court  on 
conviction  of  the  employer  to  order  him  to  pay  the  child  compensa 
tion  not  exceeding  £20.  (b)  The  performance  must  be  for  hire. 
§  16  of  the  Act  of  1843  makes  a  building  one  in  which  acting  for 
hire  takes  place,  not  only  where  money  is  taken  directly  or  in 
directly,  but  also  where  the  purchase  of  any  article  is  a  condition 
of  admission,  and  where  a  play  is  performed  in  a  place  in  which 
exciseable  liquor  is  sold.  In  a  recent  case  of  Shelley  v.  Bethell 
(Law  Reports,  12  Queen's  Bench  Division,  11)  it  was  held  that  the 
proprietor  of  a  private  theatre  was  liable  to  penalties  under  the 
Act,  though  he  lent  the  theatre  gratuitously,  because  tickets  of 
admission  were  sold  in  aid  of  a  charity. 

Licensing  of  Building. — By  §  2  of  the  Act  of  1843  all  theatres 
(other  than  patent  theatres)  must  be  licensed.  By  §  7  no  licence 
is  to  be  granted  except  to  the  actual  and  responsible  manager,  who  is 
to  be  bound  by  himself  and  two  sureties  for  due  observance  of  rules 
and  for  securing  payment  of  any  penalties  incurred.  The  metro 
politan  theatres  other  than  the  patent  theatres  (as  far  at  least  as 
they  are  included  in  the  boroughs  named  in  the  Act  of  1843)  are 
licensed  by  the  lord  chamberlain.  By  §  4  his  fee  on  grant  of  a 
license  is  not  to  exceed  10s.  for  each  month  for  which  the  theatre 
is  licensed.  The  lord  chamberlain  appears  to  have  no  power  to 
make  suitable  rules  for  enforcing  order  and  decency.  He  can, 
however,  by  §  8,  suspend  a  licence  or  close  a  patent  theatre  where 
any  riot  or  misbehaviour  has  taken  place. 

Provincial  theatres  fall  under  three  different  licensing  authorities. 
The  lord  chamberlain  licenses  theatres  in  Windsor  and  Brighton, 
and  theatres  situated  in  the  places  where  the  queen  occasionally 
resides,  but  only  during  the  time  of  such  occasional  residence  (§  3). 
Theatres  at  Oxford  and  Cambridge,  or  within  14  miles  thereof,  are 
licensed  by  the  justices  having  jurisdiction  therein,  but  before  any 
such  licence  can  come  into  force  the  consent  of  the  chancellor  or 
vice-chancellor  must  be  given.  The  rules  made  by  the  justices  for 
the  management  of  the  theatre  are  subject  to  the  approval  of  the 
chancellor  or  vice-chancellor,  who  may  also  impose  such  conditions 
upon  the  licence  as  he  thinks  fit.  In  case  of  any  breach  of  the 
rules  or  conditions,  he  may  annul  the  licence  (§  10).  All  other 
provincial  theatres  are  licensed  by  four  or  more  justices  at  a  special 
session  held  within  twenty-one  days  after  application  for  a  licence 
shall  have  been  made  to  them  (§  5).  The  fee  is  not  to  exceed  5s. 
for  each  month  for  which  the  theatre  is  licensed  (§  6).  The  justices, 
like  the  lord  chamberlain,  appear  to  have  no  discretion  as  to  grant 
ing  a  licence.  Their  act  is  purely  ministerial  and  confined  to 
ascertaining  that  the  applicant  is  the  actual  and  responsible 
manager,  and  that  he  and  his  sureties  are  of  sufficient  substance  to 
provide  the  requisite  bonds.  §  9  gives  the  justices  authority  to 
make  at  the  special  session  suitable  rules  for  enforcing  order  and 
decency  at  the  theatres  licensed  by  them,  and  of  rescinding  or 
altering  such  rules  at  a  subsequent  special  session.  It  also  gives  a 
secretary  of  state  power  to  rescind  or  alter  such  rules,  and  to  make 
other  rules.  In  case  of  riot  or  breach  of  the  rules,  the  justices  may 
order  the  theatre  to  be  closed,  and  it  thereupon  becomes  an 
unlicensed  house.  Penalties  are  imposed  by  the  Act  for  keeping 
or  acting  in  an  unlicensed  theatre,  and  for  producing  or  acting  in 
an  unlicensed  play. 

Licensing  Performance. — A  stage  play  must  be  duly  licensed 
before  performance.  §  12  of  the  Act  of  1843  prescribes  that  a  copy 
of  every  new  play  and  of  every  addition  to  an  old  play,  and  of  every 
new  prologue  or  epilogue  or  addition  thereto  (such  copy  to  be 
signed  by  the  master  or  manager),  shall  be  sent  to  the  lord  cham 
berlain,  and,  if  the  lord  chamberlain  does  not  forbid  it  within  seven 
days,  it  may  be  represented.  §  13  empowers  the  lord  chamberlain 
to  fix  a  scale  of  fees  for  examination  ;  the  fee  is  now  two  guineas 
for  a  play  of  three  or  more  acts,  one  guinea  for  a  play  of  less  than 
three  acts.  All  plays  represented  previously  to  the  Act  are  held 
to  be  licensed.  A  play  once  licensed  is  licensed  once  for  all,  unless 
the  licence  be  revoked  under  §  14.  The  examination  is  the  duty 
of  a  special  officer  of  the  lord  chamberlain's  department,  the 
examiner  of  stage  plays. 

Music  Halls. — Music  was  at  no  time  the  object  of  restrictions  as 
severe  as  those  imposed  upon  the  drama.  The  present  Music  Hall 
Act  (25  Geo.  II.  c.  36)  was  passed  in  1752,  probably  in  consequence 
of  the  publication  in  1750  of  Fielding's  Inquiry  into  the  Causes  of  the 
late  Increase  of  Robbers.  It  is  remarkable  that  two  works  of  the  same 
writer  should  from  opposite  causes  have  led  to  both  theatre  and 
music  hall  legislation  of  lasting  importance.  The  Act  was  originally 
passed  for  a  term  of  three  years,  but  was  made  perpetual  by  28  Geo. 
II.  c.  19.  It  applies  only  to  music  halls  within  20  miles  of  London 
and  Westminster.  Every  such  music  hall  must  be  licensed  at  the 
Michaelmas  quarter  sessions,  the  licence  to  be  signified  under  the 
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hands  and  seals  of  four  or  more  justices.  The  licence  may  be 
granted  for  music  or  dancing  or  both.  Public  notice  of  the  licence 
is  to  be  given  by  affixing  over  the  door  the  inscription  "  Licensed 
pursuant  to  Act  of  Parliament  of  the  twenty-fifth  of  King  George 
the  Second."  The  penalty  for  keeping  an  unlicensed  music  hall  is 
£100.  Music  halls  beyond  the  radius  of  20  miles  from  London  and 
Westminster  are  usually  governed  by  local  legislation,  which  in 
most  cases  follows,  mutatis  mutandis,  the  lines  of  the  Act  of  1752. 
The  music  hall,  like  the  theatre,  must  generally  fulfil  certain  struc 
tural  requirements.  In  one  important  respect  the  law  is  more 
lenient  to  the  music  hall  than  to  the  theatre.  A  licence  is  neces 
sary  for  a  single  performance  of  a  stage  play,  but  it  is  only  habitual 
music  or  dancing  that  requires  a  music  hall  licence. 

Scotland. — In  Scotland  the  theatre  has  always  exercised  a  smaller 
amount  of  influence  than  in  England,  and  there  has  been  little 
exclusively  Scotch  legislation  on  the  subject.  An  Act  of  1555,  c. 
40,  discountenanced  certain  amusements  of  a  semi-theatrical  kind 
by  enacting  that  no  one  was  to  be  chosen  Robert  Hude  (sic),  Little 
John,  abbot  of  Unreason,  or  queen  of  May.  A  proclamation  of 
James  VI.  in  1574,  and  an  Act  of  1579,  c.  12,  followed  the  lines  of 
English  legislation  by  making  persons  using  unlawful  plays,  such 
as  jugglery  or  fast  and  loose,  punishable  as  vagabonds.  In  1574 
the  General  Assembly  claimed  to  license  plays,  and  forbade  represen 
tations  on  Sunday.  As  in  England,  the  licensing  power  seems 
then  to  have  passed  from  the  church  to  the  crown,  for  in  1599 
James  VI.  licensed  a  theatre  at  Edinburgh.  The  Act  1672,  c,  21, 
exempted  comedians  while  upon  the  stage  from  the  sumptuary 
provisions  of  the  Act  respecting  apparel.  The  chamberlain  of 
Scotland,  while  such  an  office  existed,  appears  to  have  exercised  a 
certain  police  jurisdiction  over  theatres.  The  Theatre  Act  of  1843 
extends  to  Scotland,  as  did  also  the  previous  Act  of  1737. 

Ireland. — Theatrical  legislation,  as  far  as  it  went,  was  based 
upon  English  models.  Thus  ridicule  of  the  liturgy  was  forbidden 
by  2  Eliz.  c.  2  (Ir. );  common  players  of  interludes  and  wandering 
minstrels  were  deemed  vagabonds,  10  and  11  Car.  I.  c.  4  (Ir. ). 
In  1786  an  Act  was  passed  to  enable  the  crown  to  grant  letters 
patent  for  one  or  more  theatres  in  Dublin  city  and  county,  26  Geo. 
ill.  c.  57  (Ir.).  The  preamble  alleges  that  the  establishing  of  a 
well-regulated  theatre  at  the  seat  of  government  will  be  productive 
of  public  advantage  and  tend  to  improve  the  morals  of  the  people. 
Exceptions  from  the  restrictions  of  the  Act  were  made  in  favour  of 
entertainments  for  the  benefit  of  the  Dublin  lying-in  hospital  and 
exhibitions  of  horsemanship  or  puppet-shows. 

United  States. — Public  entertainments,  dramatic  or  otherwise, 
are  usually  under  the  control  of  the  municipal  authorities.  In 
some  States,  such  as  New  York  and  Massachusetts,  there  is  State 
legislation,  requiring  places  of  public  entertainment  to  be  licensed 
by  the  proper  authority.  In  many  States  it  is  a  condition  of  the 
licence  that  intoxicating  liquors  shall  not  be  sold  in  such  places. 
Other  conditions,  more  or  less  usual,  are  that  there  shall  be  no 
Sunday  or  dangerous  performances,  that  acrobats  shall  be  properly 
protected,  and  that  female  waiters  shall  not  be  employed.  Struc 
tural  qualifications  are  in  some  cases  made  necessary.  Thus  in 
1885  the  New  York  legislature  passed  an  Act  containing  many 
minute  provisions  for  ensuring  the  safety  of  theatres  against  fire. 
A  characteristic  piece  of  legislation  is  the  New  York  Act  of  1873, 
c.  186,  enacting  that  no  citizen  is  to  be  excluded  from  a  theatre  by 
reason  of  race,  colour,  or  previous  condition  of  servitude.  This 
Act  of  course  merely  carries  out  the  important  principle  affirmed 
in  art.  xiv.  of  the  amendments  to  the  constitution  of  the  United 
States.  See  PRIVILEGE. 

The  most  recent  if  not  the  only  work  on  the  law  relating  to  theatres  is  Geary's 
Laic  of  Theatres  and  Music  Halls,  1885.  (J.  Wf.) 

THEBES.     See  EGYPT,  vol.  vii.  p.  776  sq. 

THEBES  (anciently  ®rjp<u,  Tkebee,  or  in  poetry  some 
times  ®^(3a,  in  modern  Greek  Phiva,  or,  according  to  the 
corrected  pronunciation,  Thivse),  one  of  the  most  interest 
ing  towns  in  Greece,  is  situated  on  low  hilly  ground  of 
gentle  slope  a  little  north  of  the  range  of  Cithasron,  which 
divides  Boeotia  from  Attica,  and  on  the  edge  of  the 
Boeotian  plain,  about  44  miles  from  Athens,  whence  it  is 
now  reached  by  two  carriage-roads.  It  has  about  3500 
inhabitants,  and  is  the  seat  of  a  bishop.  The  present  town 
occupies  the  site  of  the  ancient  citadel,  the  Cadmea ;  two 
fragments  of  ancient  wall  are  visible  on  the  north,  and 
another,  belonging  either  to  the  citadel  or  the  outer  wall, 
on  the  south.  Two  streams,  rising  a  little  south  of  the 
town,  and  separated  by  an  average  distance  of  about  half 
a  mile,  flow  on  the  two  sides,  and  are  lost  in  the  plain. 
These  are  the  ancient  Ismenus  on  the  east  and  Dirce 
(A  1/3/07)  on  the  west,  which  gave  to  the  town  its  name 
The  Dirce,  now  Platzi6tissa,  has  several 


springs.  From  the  west  side  of  the  Cadmea  another 
copious  fountain  (Paraporti)  falls  to  the  Dirce.  In  a 
suburb  to  the  east  is  another  (Fountain  of  St  Theodore), 
and  north-west  are  two  more.  The  Cadmea  itself  is 
supplied  with  water  brought  from  an  unknown  source  to 
the  south  by  works  supposed  of  prehistoric  antiquity.  It 
now  enters  the  town  by  an  aqueduct  of  twenty  arches  of 
Prankish  construction.  The  "  waters  "  of  Thebes  are 
celebrated  both  by  Pindar  and  by  the  Athenian  poets,  and 
the  site  is  still,  as  described  by  Dicsearchus  (3d  century 
B.C.),  "all  springs,"  Ka.Qv8po<;  Traa-a.  One,  from  which  a 
pasha  of  Negroponte  (Eubcea)  is  said  to  have  supplied  his 
table,  is  still  called  "  the  spring  of  the  cadi."  Some  of 
the  marble  basins,  seats,  &c.,  remain,  and,  with  the  frag 
ments  of  wall  above  mentioned,  are  the  only  relics  of  the 
classic  time.  The  most  curious  of  later  buildings  is  the 
church  of  St  Luke,  south-east  of  the  Cadmea,  believed  to 
contain  the  tomb  of  the  evangelist.  From  the  abundance 
of  water  the  place  is  favourable  to  gardens,  and  the  neigh 
bouring  plain  is  extremely  fertile.  But  the  population  is 
scanty,  and  the  town  at  present  of  no  importance. 

In  prehistoric  times  the  Cadmea,  with  the  enlarged  city 
of  Thebes  into  which  it  developed,  was  a  power  of  the  first 
rank,  as  is  shown  by  its  unrivalled  legends.  More  parti 
cularly  the  mythical  wars  with  Argos  (see  below)  point  to 
a  time  when  the  "  Hellenes  "  of  North  Greece  were  still 
contending  unequally  against  the  "Achaeans"  of  the 
Peloponnesus.  In  the  legend  as  given  by  ^Eschylus  these 
names  are  accurately  preserved.  At  the  beginning  of 
continuous  history  (6th  century  B.C.)  Thebes  had  long 
been  possessed  by  immigrants  from  Thessaly,  who  knew 
the  previous  inhabitants  as  Cadmeans  (Ka8/moi). 

The  history  of  the  town  to  the  end  of  the  4th  century  is 
part  of  the  general  history  of  the  nation  (see  GREECE).  It 
had  an  aristocratic  constitution,  and  claimed  a  contested 
sovereignty  over  the  other  towns  of  Boeotia.  Down  to  371 
B.C.  this  status  was  not  essentially  changed.  The  battle 
of  Coronea  (394)  showed  the  increasing  military  strength 
of  the  Thebans,  and  in  371  the  genius  of  Epaminondas 
raised  them  by  the  victory  of  Leuctra  for  a  brief  period  to 
the  leading  position  in  Hellas.  Philip  of  Macedon  spent 
part  of  his  youth  as  a  hostage  at  Thebes,  and  probably 
learnt  there  important  lessons  in  war.  By  him  and  his 
successor  the  state  was  destroyed.  In  338  the  Thebans 
shared  with  the  Athenians  the  defeat  of  Chaeronea,  and 
received  a  Macedonian  garrison ;  the  lion-monument 
erected  by  them  on  the  field  of  battle,  and  still  existing 
there,  though  in  fragments,  is  a  more  impressive  memorial 
of  their  greatness  than  anything  now  visible  at  the  town 
itself.  In  335,  after  the  death  of  Philip,  they  revolted, 
and  were  punished  by  Alexander  with  a  fearful  ven 
geance.  It  is  said  that  6000  Thebans  were  slain  at  the 
capture  and  30,000  taken  prisoners.  The  population  was 
dispersed,  and  the  town  entirely  razed  (except,  according 
to  tradition,  the  house  of  the  poet  Pindar) ;  and,  though  it 
was  soon  restored  by  the  Macedonian  Cassander  (315),  it 
never  again  played  a  leading  part  in  history.  In  86  B.C., 
having  sided  against  the  Romans  in  the  Mithradatic  war, 
it  was  plundered  by  Sulla,  and  fell  into  such  decay  that 
Strabo  describes  it  as  little  better  than  a  village.  In 
the  2d  century  the  traveller  Pausanias,  who  gives  a  full 
account  of  it  (ix.  5  sq.),  found  only  the  citadel  inhabited. 
In  395  A.D.,  however,  it  had  some  strength,  for  Alaric,  on 
his  way  to  the  capture  of  Athens,  did  not  think  fit  to 
attack  it.  In  the  later  times  of  the  Eastern  empire  (10th 
to  12th  century)  it  again  became  wealthy  and  important, 
being  specially  celebrated  for  the  manufacture  of  silk  and 
cloth.  In  1143  it  was  plundered  by  the  Normans  of 
Sicily  (who  transferred  thither  the  chief  artisans  of  the 
silk  trade),  and,  after  the  capture  of  Constantinople  by 
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the  crusaders  (1204),  became  with  Athens  a  fief  of  the 
feudal  empire.  In  1311  it  was  again  plundered  by  the 
Catalan  Grand  Company,  a  body  of  Spanish  mercenaries, 
and  appears  to  have  had  no  return  of  prosperity. 

Of  more  lasting  effect  than  the  politics  of  Thebes  have  been  its 
legends.  Bceotia,  or  rather  the  Cadmeis  (Thucyd.,  i.  12),  was  a 
land  of  poetry  from  extremely  ancient  times,  and  the  stories  of 
Thebes  are  in  Greek  literature  as  important  as  those  of  Troy.  The 
legends  of  the  five  chief  groups  will  be  found  under  the  names 
indicated  in  the  following  division  : — (1)  the  foundation  of  the 
Cadmea  by  Cadmus;  (2)  the  foundation  by  Amphion,—  to  this 
belong  originally  the  "seven-gated"  wall,  the  name  of  €irrdirv\os 
07J07J,  and  the  legends  of  Zethus,  Antiope,  and  Dirce ;  (3)  war  of 
the  "Seven"  (under  Adrastus  of  Argos)  ;  war  of  the  Epigoni,  or 
"descendants"  of  the  Seven  ;  the  story  of  CEdipus  ;  (4)  legends  of 
Bacchus, — at  Thebes  as  elsewhere  this  religion  was  comparatively 
late,  but  became  characteristic  of  the  town  ;  (5)  legends  of  Heracles 
(commonly  found  with  those  of  Bacchus  ;  Thebes  was  reputed  the 
birthplace  of  both).  From  the  epic  poems,  of  which  little  but 
titles  remain,  these  tales  descended  to  the  Attic  tragedians  ;  upon 
them  are  founded ihe  Seven  agaiiist  Thebes  of  ^Eschylus,  the  (Edipus 
Tyrannus,  (Edipus  Coloneus,  and  Antigone  of  Sophocles,  the 
Phcenissas,  Suppliccs,  and  Bacchae  of  Euripides,  &c. ,  with  innumer 
able  plays  not  extant.  Apart  from  direct  imitation  of  these  works, 
the  stories  themselves,  through  Statius,  Boccaccio,  and  others, 
have  exercised  a  great  influence  on  modern  literature.  In  historical 
times  the  Thebans  were  not  conspicuous  for  intellectual  accom 
plishments,  but  their  reputation  is  sufficiently  sustained  by 
Pindar,  perhaps  the  most  distinctively  Hellenic  of  all  the  national 
poets. 

The  most  famous  monument  of  ancient  Thebes  was  the  outer 
wall  with  its  seven  gates,  which  even  as  late  as  the  6th  century 
B.O.  was  probably  the  largest  of  artificial  Greek  fortresses.  The 
names  of  the  gates  vary,  but  four  are  constant, — the  Free  tides, 
Electrse,  Neistae  or  Neitse,  and  Homoloides  ;  Pausanias  gives  the 
others  as  Ogygise,  Hypsistse,  Crenaese.  There  is  evidence  that  the 
gate  Electee  was  on  the  south,  and  near  it  was  the  tomb  of  the 
Thebans  who  fell  at  the  capture  by  Alexander.  The  gates  shown 
to  Pausanias  as  Neistse  and  Prcetides  led  respectively  north-west 
and  north-east.  Two  of  the  springs  have  been  identified  with 
some  probability, — that  of  St  Theodore  with  the  (Edipodea,  in 
which  (Edipus  is  said  to  have  purged  himself  from  the  pollution 
of  homicide,  and  the  Parapprti  with  the  dragon-guarded  fountain 
of  Ares  (see  CADMUS).  Dicaearchus,  referring  to  the  town  of 
Cassander,  gives  two  measurements  for  the  circuit,  equal  to  about 
9  miles  and  5|  miles,  but  even  the  smaller  is  impossible  for  the 
wall,  and  they  probably  refer  to  the  territory  proper  of  the  town, 
or  yij  0T//8afy.  Beyond  this  the  topography  is  wholly  uncertain. 
From  the  interest  of  the  site  in  history  and  still  more  in  literature, 
as  the  scene  of  so  many  dramas,  the  temptation  to  fix  details  has 
been  specially  strong.  Conjectural  plans  or  descriptions,  differing 
widely,  are  given  by  Leake,  Forchhammer,  Ulrichs,  Bursian,  and 
others  (references  below).  All  are  based  on  the  assumption  that 
the  description  of  Pausanias  and  the  allusions  of  the  Attic  trage 
dians  may  be  read  together  and  combined,  and  that  the  result 
will  give  the  plan  as  it  existed  in  the  5th  and  4th  centuries  B.C. 
But  to  this  two  objections  must  be  taken.  (1)  The  account  of 
Pausanias,  even  when  clear  in  itself,  is  very  uncertain  evidence  for 
anything  earlier  than  the  destruction  by  Alexander.  It  is  said 
indeed  that  the  restored  town  occupied  the  same  area,  but  this  is 
consistent  with  great  disturbance  of  tradition  ;  and  we  have  further 
to  allow  for  inaccurate  transmission  through  450  years  of  decad 
ence,  and  finally  for  the  quality  of  Pausanias's  information,  given 
apparently  by  casual  guides  to  a  traveller  extremely  uncritical. 
(2)  It  may  be  doubted  whether  the  tragedians  had  accurate  know 
ledge  of  Theban  topography,  and  they  had  certainly  no  reason  for 
introducing  it  in  their  plays.  Their  plots  are  laid  in  a  remote  past ; 
and  it  is  difficult  to  suppose  them  on  the  one  hand  so  careful  as  to 
fit  their  scenes  to  the  actual  Thebes,  and  on  the  other  hand  so 
careless  as  to  presume  that  it  had  suffered  no  great  change  between 
the  times  of  Cadmus  or  of  CEdipus  and  their  own  days.  Indeed 
they  did  not  make  this  mistake.  The  plays  which  contain  most 
references  to  topography  are  the  Seven  against  Thebes  and  the 
Phaenissss.  In  the  Seven  the  name  of  "  Thebes  "  does  not  occur  at 
all  (the  title  is  a  misnomer,  probably  not  given  by  the  author) ; 
the  town  is  called  by  its  ancient  name  "The  Cadmea"  (Ka5/t«i'a 
•*6\is),  and  the  whole  play  assumes  that  the  "city  of  Cadmus" 
was  much  smaller  than  the  Thebes  contemporary  with  .(Eschylus 
can  have  been.  In  the  Phcenissse  the  circuit  of  the  walls  is  said  to 
be  so  small  that  a  person  within  must  necessarily  know  all  that 
had  taken  place  in  a  general  attack  (v.  1356).  None  of  the  con 
jectural  plans  would  approximately  satisfy  this,  nor  can  it  have 
been  true  for  the  time  of  Euripides.  After  this,  it  is  not  surprising 
to  find  that  the  attempt  to  use  the  plays  as  evidence  is  involved  in 
unanswered  difficulties,  a  few  of  which  are  given  below. 


In  itself,  however,  and  as  relating  to  the  ruins  of  the  restored 
town  merely,  the  description  of  Pausanias  is  curious  and  interesting. 
The  principal  buildings  were  at  that  time  (2d  century)  the  temple 
of  Apollo  Ismenius,  which  must  have  stood  somewhere  about  the 
present  church  of  St  Luke,  the  theatre,  near  the  gate  Prcetides, 
the  Heracleum,  with  a  gymnasium  and  race-course,  and  the 
temples  of  Artemis  Eucleia,  of  Ammon,  and  of  Fortune  (Tux*?)- 
Besides  these  Pausanias  was  shown  all  the  gates,  all  the  legendary 
sites,  the  house  of  Pindar  (north-west  beyond  the  Dirce),  statues, 
&c.,  dedicated  by  him,  several  statues  of  immense  antiquity,  others 
attributed  to  the  greatest  artists,  and  in  fact  much  more  than  it  is 
easy  to  believe. 

1.  Apollo  Ismenius  and  Apollo  Spodius. — Sophocles  ((E.  T.,  21) 
mentions,  as  one  of  the  Theban  sanctuaries,  "  the  oracular  ashes  of 
Ismenus,"  'l<r/j.r)vov  navrtia  trirdSos.     Pausanias,  who  calls  the  river 
not  Ismenus  but  Ismenius,  describes  (1)  a  temple  of  Ismenius  or 
Apollo  Ismenius  (ix.  10,  2),  and  (2)  an  altar  of  Apollo  Spodius, 
made  of  ashes  and  used  in  a  peculiar  manner  as  an  oracle  (ix.  11,7). 
We  should  suppose  from  Sophocles  that  both  observations  related 
to  the  same  sanctuary ;  and  Sophocles  clearly  identified  the  two. 
But  in  Pausanias  they  are  in  diil'erent  places  and  have  no  connexion 
at  all.    Either  therefore  the  topography  and  ritual  of  the  one  period 
differed  from  those  of  the  other,  or,  which  is  equally  probable,  the 
poet  used  Theban  names  without  regard  to  accuracy. 

2.  The  Fountain  of  Ares. — Euripides,  in  the  Suppliccs  (v.  650 
sq. ),  describes  an  army  advancing  on  Thebes  from  the  south  as 
having  its  right  at  the  Ismenian  hill,  its  left  at  the  fountain  of 
Ares,    and    "the   chariots   below  the   monument  of   Amphion." 
Pausanias  also  places  the  Ismenian  hill  on  the  right  of  the  southern 
gate.     But  the  fountain  of  Ares  he  places  on  the  same  side,  a  de 
scription  quite  inconsistent  with  this  and  other  allusions.     Ulrichs, 
while  insisting  on  the  agreement  about  the  hill,  merely  observes 
on  this  that  Pausanias  is  unintelligible.     Of  a  still  greater  difficulty 
he  says  nothing.     The  tomb  of  Amphion  is  placed  by  jEschylus 
north  of  the   town,  and  there   or  in   that  direction  was  shown 
to   Pausanias.     The   topographers  accordingly  "suppose   that  the 
"chariots "  of  Euripides  were  in  the  plain  to  the  north.     But  there 
is  no  suggestion  in  the  passage  that  any  part  of  the  advancing  army 
was  separated  from  the  rest,  and  the  observer  expressly  says  that 
he  was  at  the  place  where  the  chariots  f ought  and  had  a  particularly 
good  view  of  this  part  of  the  battle  (v.  684).     Now  he  stood  on  the 
gate  Electne,  i.e.,  as  far  as  possible  from  the  tomb  of  Amphion,  as 
placed  by  jEschylus  and  Pausauias.     It  is  impossible  to  make  a 
consistent  account  of  this,  and  it  seems  plain  that  Euripides  took 
up  the  name  "  tomb  of  Amphion  "  at  hazard,  and  ignored  or  forgot 
that  the  real  tomb  could  not  be  brought  into  his  picture. 

3.  The  Altar  of  (Athena)  Onca. — This  was  shown  to  Pausanias 
(ix.  12,  1),  who  was  told  that  it  marked  the  place  where  the  lying 
down  of  a  cow  indicated  to  Cadmus  the  site  destined  for  his  city 
(tSfi  IvravQa.  olnrfffai).     "It  is  said,"  he  continues,  "that  in  the- 
acropolis  there  was  formerly  the  house  of  Cadmus  (Ka6>ou  oiicla). " 
No  other  indication  is  given  as  to  the  place  of  the  altar,  and  the 
natural  inference   is  that  it  was  shown  in   the  Cadmea.      But 
jEschylus  (Septem,  501)  places  it  outside  the  walls.     Accordingly 
it  is  suggested  that  the  oracular  sign  only  indicated  the  neighbour 
hood  of  the  destined  site,  and  that  the  altar  shown  to  Pausanias 
was  near  that  of  Apollo  Spodius,  which  is  mentioned  last  before  it, 
and  may  have  been  outside  the  wall.     But  this  juxtaposition  proves 
nothing  about  the  place  of  Onca,  for  Pausauias  himself  shows  that 
mention  of  Onca  here  is  suggested  by  a  reference  to  "oxen"  in 
connexion  with  the  altar  of  Spodius,  which  brought  to  his  mind 
the  ' '  cow  "  of  the  other  legend. 

4.  The  Tomb  of  Amphion  and  Zethus. — Apart  from  the  con 
fusion  of  Euripides  already  noticed,  there  is  a  difficulty  about  the 
mention  of  this  monument  in  Pausanias  and  ^Eschylus.     Pausanias, 
after  describing  several  buildings  near  the  gate  Prcetides,  conclud 
ing  with  some  in  the  market-place,  mentions  next  (without  further 
indication  of  place)  the  tomb  of  Amphion  and  Zethus,  and  con 
tinues  thus, — "the  way  from  Thebes  to  Chalcis  (north-east)  is  by 
this  gate  Prcetides,  &c."    ^Eschylus  places  the  tomb  of  Amphion 
outside  the  wall  opposite  the  north  gate  (Septem,  527),  and  the 
Prcetides    elsewhere.      Ulrichs    concludes    that    Pausanias   "evi 
dently"  went  out  by  the  north  gate  to  view  the  monument  and 
then  returned  to  the  Prcetides.     Of  course  this  is  possible,  but  it  is 
useless  to  draw  exact  inferences   from   documents  which   require 
such  an  hypothesis.     It  is  equally  probable  that  Pausanias  identified 
the  tomb  with  a  monument  called  the  Ampheion,  which  seems 
(Ulrichs,  p.  17)  to  have  been  somewhere  near  the  market-place. 
Indeed,  there  is  no  proof  that  they  were  not  identical,  for  the 'only 
evidence  that  the  tomb  was  outside  the  wall  (and  therefore  different 
from  the  Ampheion)  is  that  of  ^schylus  and  Euripides,  whose 
imaginary  cities  were  not  much  larger  than  the  Cadmean  hill,  and 
must  have  excluded  the  Ampheion  itself. 

On  the  history,  see  references  under  GREKCE;  on  the  topography  and  legends, 
Ulrichs,  Reisen  vnd  Forschtingen  in  Griechenland,  ii.  1  sq.;  Leake,  Travel!  in 
Northern  Greece,  ii.  xiv.;  Bursian,  Geographic  von  Griechenland,  i.  225  sq.;  and 
the  "  Seven  against  Thebes,"  ed.  by  A.  W.  Verrall,  " Introduction."  (A.  W.  V.) 
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THECLA,  ST,  virgin,  is  commemorated  by  the  Latin 
Church  on  September  23.  The  Breviary  relates  that 
she  was  born  of  illustrious  parentage  at  Iconium,  and 
came  under  the  personal  teaching  of  the  apostle  Paul. 
In  her  eighteenth  year,  having  broken  her  engagement 
with  Thamyris,  to  whom  she  had  been  betrothed,  she 
was  accused  by  her  relations  of  being  a  Christian,  and 
sentenced  to  be  burned.  Armed  with  the  sign  of  the 
cross,  she  threw  herself  upon  the  pyre,  but,  the  flames 
having  been  extinguished  by  a  sudden  rain,  she  came  to 
Antioch,  where  she  was  exposed  to  the  wild  beasts,  then 
fastened  to  bulls  that  she  might  be  torn  asunder,  then 
thrown  into  a  pit  full  of  serpents,  but  from  all  these  perils 
she  was  delivered  by  the  grace  of  Christ.  Her  ardent 
faith  and  her  holy  life  were  the  means  of  converting 
many.  Returning  once  more  to  her  native  place,  she 
withdrew  into  a  mountain  solitude,  and  became  distin 
guished  by  many  virtues  and  miracles,  dying  at  the  age 
of  ninety.  She  was  buried  at  Seleucia. 

The  substance  of  the  foregoing  narrative,  with  many  other 
curious  incidents,  occurs  in  the  very  ancient  apocryphal  book 
entitled  the  irtpitSot  of  Paul  and  Thecla  (Acta  Pauli  et  Theclse). 
Tertullian  tells  us  that  this  work  was  written  by  a  presbyter  in 
Asia,  "out  of  love  to  Paul,"  but  that  his  conduct  was  not  ap 
proved,  and  led  to  his  deposition.  What  caused  special  offence 
was  its  recognition  of  the  right  of  women  to  preach  and  baptize. 
There  is  no  doubt  that  the  present  differs  very  considerably  from 
the  original  form  of  the  Acta,  but  even  now  its  Gnostic  origin  is 
betrayed  in  several  features  which  it  still  retains — for  example, 
the  rejection  of  marriage.  For  the  text,  see  the  Ada  Apost.  Apocr. 
of  Tischendorf,  who  in  the  Prolegomena  gives  a  large  body  of 
evidence  for  its  great  antiquity.  A  translation  is  given  in  the 
Ante-Nicene  Christian  Library. 

THEFT  is,  in  modern  legal  systems,  universally  treated 
as  a  crime,  but  the  conception  of  theft  as  a  crime  is  not 
one  belonging  to  the  earliest  stage  of  law.  To  its  latest 
period  Roman  law  regarded  theft  (furtum)  as  a  delict 
prima  facie  pursued  by  a  civil  remedy, — the  actio  furti 
for  a  penalty,  the  vindicatio  or  condictio  for  the  stolen 
property  itself  or  its  value.  In  later  times,  no  doubt,  a 
criminal  remedy  to  meet  the  graver  crimes  gradually  grew 
up  by  the  side  of  the  civil,  and  in  the  time  of  Justinian  the 
criminal  remedy,  where  it  existed,  took  precedence  of  the 
civil  {Cod.,  iii.  8,  4).  But  to  the  last  criminal  proceedings 
could  only  be  taken  in  serious  cases,  e.g.,  against  stealers 
of  cattle  (abigei)  or  the  clothes  of  bathers  (balnearii).  The 
punishment  was  death,  banishment,  or  labour  in  the  mines 
or  on  public  works.  In  the  main  the  Roman  law  of  theft 
coincides  with  the  English  law.  The  definition  as  given 
in  the  Institutes  (iv.  1,  1)  is  "  furtum  est  contrectatio  rei 
fraudulosa,  vel  ipsius  rei,  vel  etiam  ejususus  possessionisve," 
to  which  the  Digest  (xlvii.  2,  1,  3)  adds  "  lucri  faciendi 
gratia."  The  earliest  English  definition,  that  of  Bracton 
(1506),  runs  thus:  "furtum  est  secundum  leges  contrec 
tatio  rei  alienaa  fraudulenta  cum  animo  furandi  invito  illo 
domino  cujus  res  ilia  fuerit."  Bracton  omits  the  "  lucri 
faciendi  gratia  "  of  the  Roman  definition,  because  in  English 
law  the  motive  is  immaterial,1  and  the  "usus  ejus  posses 
sionisve,"  because  the  definition  includes  an  intent  to  de 
prive  the  owner  of  his  property  permanently.  The  "  animo 
furandi  "  and  "  invito  domino "  of  Bracton's  definition 
are  expansions  for  the  sake  of  greater  clearness.  They 
seem  to  have  been  implied  in  Roman  law.  Furtum  is  on 
the  whole  a  more  comprehensive  term  than  theft.  This 
difference  no  doubt  arises  from  the  tendency  to  extend  the 
bounds  of  a  delict  and  to  limit  the  bounds  of  a  crime. 
Thus  it  was  furtum  (but  it  would  not  be  theft  at  English 
common  law)  to  use  a  deposit  of  pledge  contrary  to  the 
wishes  of  the  owner,  to  retain  goods  found,  or  to  steal  a 
human  being,  such  as  a  slave  or  filius  familias  (a  special 

1  Thus  destruction  of  a  letter  by  a  servant,  with  a  view  of  suppress 
ing  inquiries  into  her  character,  makes  the  servant  guilty  of  larceny  in 
English  law. 


form  of  furtum  called  plagium).  The  latter  would  be  in 
English  law  an  abduction  under  certain  circumstances,  but 
not  a  theft.  On  the  other  hand,  one  of  two  married 
persons  could  not  commit  furtum  as  against  the  other, 
but  theft  may  be  so  committed  in  England  since  recent 
legislation.  As  a  furtum  was  merely  a  delict,  the  oUigatio 
ex  delicto  could  be  extinguished  by  agreement  between 
the  parties ;  it  will  be  seen  that  this  cannot  be  done  in 
England.  In  another  direction  English  law  is  more  con 
siderate  of  the  rights  of  third  parties  than  was  Roman. 
As  will  appear  hereafter,  the  thief  can  give  a  good  title  to 
stolen  goods  ;  in  Roman  law  he  could  not  do  so,  except  in 
the  single  case  of  a  hereditas  acquired  by  tisucapio.  The 
development  of  the  law  of  furtum  at  Rome  is  historically 
interesting,  for  even  in  its  latest  period  is  found  a  relic  of 
one  of  the  most  primitive  theories  of  law  adopted  by 
courts  of  justice  :  "  They  took  as  their  guide  the  measure 
of  vengeance  likely  to  be  exacted  by  an  aggrieved  person 
under  the  circumstances  of  the  case"  (Maine,  Ancient 
Law,  ch.  x.).  This  explains  the  reason  of  the  division  of 
furtum  into  manifestum  and  nee  manifestum.  The  mani 
fest  thief  was  one  taken  red-handed, — "  taken  with  the 
manner,"  in  the  language  of  old  English  law.  The  Twelve 
Tables  denounced  the  punishment  of  death  against  the 
manifest  thief,  for  that  would  be  the  penalty  demanded 
by  the  indignant  owner  in  whose  place  the  judge  stood. 
The  severity  of  this  penalty  was  afterwards  mitigated  by 
the  praetor,  who  substituted  for  it  the  payment  of  quad 
ruple  the  value  of  the  thing  stolen.  The  same  penalty 
was  also  given  by  the  praetor  in  case  of  theft  from  a  fire 
or  a  wreck,  or  of  prevention  of  search.  No  doubt  the 
object  of  this  large  penalty  was  to  induce  injured  persons 
to  refrain  from  taking  the  law  into  their  own  hands.  The 
Twelve  Tables  mulcted  the  non-manifest  thief  in  double 
the  value  of  the  thing  stolen.  The  actions  for  penalties 
were  in  addition  to  the  action  for  the  stolen  goods  them 
selves  or  their  value.  The  quadruple  and  double  penalties 
still  remain  in  the  legislation  of  Justinian.  The  search 
for  stolen  goods,  as  it  existed  in  the  time  of  Gaius,  was  a 
survival  of  a  period  when  the  injured  person  was,  as  in  the 
case  of  summons  (in  jus  vocatio),  his  own  executive  officer. 
Such  a  search,  by  the  Twelve  Tables,  might  be  conducted 
in  the  house  of  the  supposed  thief  by  the  owner  in  person, 
naked  except  for  a  cincture,  and  carrying  a  platter  in  his 
hand,  safeguards  apparently  against  a  violation  of  decency 
and  against  any  possibility  of  his  making  a  false  charge  by 
depositing  some  of  his  own  property  on  his  neighbour's 
premises.  This  mode  of  search  became  obsolete  before  the 
time  of  Justinian.  Robbery  (bona  vi  rapta)  was  violence 
added  to  furtum.  By  the  actio  vi  bonorum  faptorum 
quadruple  the  value  could  be  recovered  if  the  action  were 
brought  within  a  year,  only  the  value  if  brought  after 
the  expiration  of  a  year.  The  quadruple  value,  it  is  to  be 
noted,  included  the  stolen  thing  itself,  so  that  the  penalty 
was  in  effect  only  a  triple  one.  It  was  inclusive,  and  not 
cumulative,  as  in  furtum. 

In  England  theft  appears  to  have  been  very  early 
regarded  by  legislators  as  a  matter  calling  for  special 
attention.  The  pre-Conquest  compilations  of  laws  are 
full  of  provisions  on  the  subject.  It  is  noticeable  that  the 
earlier  ones  appear  to  regard  theft  as  a  delict  which  may  be 
compounded  for  by  payment.  Considerable  distinctions 
of  person  are  made,  both  in  regard  to  the  owner  and  the 
thief.  Thus,  by  the  laws  of  Ethelbert,  if  a  freeman  stole 
from  the  king  he  was  to  restore  ninefold,  if  from  a  freeman 
or  from  a  dwelling  threefold.  If  a  theow  stole,  he  had 
only  to  make  a  twofold  reparation.  In  the  laws  of  Alfred 
ordinary  theft  was  still  only  civil,  but  he  who  stole  in  a 
church  was  punished  by  the  loss  of  his  hand.  The  laws 
of  Ina  named  as  the  penalty  death  or  redemption  accord- 
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ing  to  the  wer-gild  of  the  thief.  By  the  same  laws  the 
thief  might  be  slain  if  he  fled  or  resisted.  Gradually  the 
severity  of  the  punishment  increased.  By  the  laws  of 
Athelstan  death  in  a  very  cruel  form  was  inflicted.  At  a 
later  date  the  Leges  Henrici  Primi  placed  a  thief  in  the 
king's  mercy,  and  his  lands  were  forfeited.  Putting  out 
the  eyes  and  other  kinds  of  mutilation  were  sometimes  the 
punishment.  The  principle  of  severity  continued  down  to 
the  present  century,  and  until  1827  theft  of  certain  kinds 
remained  capital.  Both  before  and  after  the  Conquest 
local  jurisdiction  over  thieves  was  a  common  franchise  of 
lords  of  manors,  attended  with  some  of  the  advantages 
of  modern  summary  jurisdiction.  It  might  be  exercised 
either  over  thieves  who  committed  a  theft  or  were  appre 
hended  within  the  lordship  (infangthef},  or  over  those 
inhabitants  of  the  lordship  who  were  apprehended  else 
where  (outfangthef).  Either  or  both  franchises  might  be 
enjoyed  by  grant  or  prescription.  As  lately  as  1  Ph. 
and  M.  c.  15  -infangthef  and  outfangthef  were  confirmed 
to  the  lords  marchers  of  Wales.  An  analogous  franchise 
was  theam,  or  the  right  of  calling  upon  the  holder  of  stolen 
goods  to  vouch  to  warranty,  i.e.,  to  name  from  whom  he 
received  them.  In  the  old  law  of  theft  there  were  to  be 
found  two  interesting  survivals  of  the  primitive  legal 
notions  which  were  found  in  Roman  law.  Up  to  a  com 
paratively  recent  date  a  distinction  analogous  to  that 
between  furtum  manifestum  and  nee  manifestum  was  of 
importance  in  English  criminal  practice.  The  thief 
"  taken  with  the  manner "  was  by  the  Statute  of  West 
minster  the  First  not  to  be  admitted  to  bail  (see  Letters  of 
Junius,  Ixviii.).  In  modern  procedure  the  probable  guilt 
or  innocence  of  the  accused  is  not  so  much  to  be  considered 
in  a  question  of  bail  as  the  probability  of  his  appearance 
at  the  trial.  The  other  matter  worthy  of  notice  is  the 
old  pursuit  (secta)  by  hue  and  cry.  In  the  pre-Conquest 
codes  the  owner  was  generally  allowed  to  take  the  law  into 
his  own  hand,  as  in  early  Roman  law,  and  get  back  his 
goods  by  force  if  he  could,  no  doubt  with  the  assistance 
of  his  neighbours  where  possible.  From  this  arose  the 
later  development  of  the  hue  and  cry,  as  the  recognized 
means  of  pursuing  a  thief.  The  Statutes  of  Westminster 
the  First  and  of  De  offido  coronatoris  enacted  that  all  men 
should  be  ready  to  pursue  and  arrest  felons,  and  ten  years 
later  the  Statute  of  Winchester  (1285)  enforced  upon  all 
the  duty  of  keeping  arms  for  the  purpose  of  following  the 
hue  and  cry.  It  also  made  the  hundred  liable  for  thefts 
with  violence  committed  in  it,  an  adoption  no  doubt  in 
feudal  law  of  the  old  pre-Conquest  liability  of  the  frith- 
borg.  As  justice  became  more  settled,  the  hue  and  cry 
was  regulated  more  and  more  by  law,  and  lost  much  of  its 
old  natural  simplicity.  This  led  to  its  gradually  becom 
ing  obsolete,  though  the  Statutes  of  Westminster  the  First 
and  De  offido  coronatoris  are  still  nominally  law  as  far  as 
they  relate  to  the  hue  and  cry.  The  Statute  of  Winchester 
as  to  the  liability  of  the  hundred  was  repealed  in  1827. 

The  term  theft  in  modern  English  law  is  sometimes 
used  as  a  synonym  of  larceny,  sometimes  in  a  more  com 
prehensive  sense.  In  the  latter  sense  it  is  used  by  Mr 
Justice  Stephen,  who  defines  it  as  "  the  act  of  dealing  from 
any  motive  whatever,  unlawfully  and  without  claim  of 
right,  with  anything  capable  of  being  stolen,  in  any  of  the 
ways  in  which  theft  can  be  committed"  (for  which  see 
§  296-300),  "  with  the  intention  of  permanently  converting 
that  thing  to  the  use  of  any  person  other  than  the  general 
or  special  owner  thereof"  (Digest  of  the  Criminal  Law, 
§  295).  In  this  broader  sense  the  term  applies  to  all  cases 
of  depriving  another  of  his  property,  whether  by  removing 
or  withholding  it.  It  thus  includes  larceny,  robbery, 
cheating,  embezzlement,  and  breach  of  trust.  Embezzle 
ment  ia  a  statutory  crime  created  as  a  separate  form  of 


offence  in  the  last  century  (see  vol.  viii.  p.  159).  The 
difference  between  larceny  and  embezzlement  turns  mainly 
on  the  fact  of  the  master's  being  in  actual  or  constructive 
possession  of  the  stolen  property  (see  POSSESSION).  Fraud 
ulent  breach  of  trust  was  not  made  a  specific  offence  until 
1857  (see  TRUST). 

Larceny  (a  corruption  of  latrodnium),  or  theft  proper,  was  felony 
at  common  law.  The  common  law  of  larceny  has  been  affected  by 
numerous  statutes,  the  main  object  of  legislation  being  to  bring 
within  the  law  of  larceny  offences  which  were  not  larcenies  at 
common  law,  either  because  they  were  thefts  of  things  of  which 
there  could  be  no  larceny  at  common  law,  e.g.,  beasts  ferae  naturae, 
title  deeds,  or  choses  in  action,  or  because  the  common  law  regarded 
them  merely  as  delicts  for  which  the  remedy  was  by  civil  action, 
e.g.,  fraudulent  breaches  of  trust.  The  earliest  Act  in  the  statutes 
of  the  realm  dealing  with  larceny  appears  to  be  the  Carta  Forestae 
of  1225,  by  which  fine  or  imprisonment  was  inflicted  for  stealing 
the  king's  deer.  The  next  Act  appears  to  be  the  Statute  of  West 
minster  the  First  (1275),  dealing  again  with  stealing  deer.  From 
this  it  seems  as  though  the  beginning  of  legislation  on  the  subject 
was  for  the  purpose  of  protecting  the  chases  and  parks  of  the  king 
and  the  nobility.  An  immense  mass  of  the  old  Acts  will  be  found 
named  in  the  repealing  Act  of  1827,  7  and  8  Geo.  IV.  c.  27.  An 
Act  of  the  same  date,  7  and  8  Geo.  IV.  c.  29,  removed  the  old  dis 
tinction  between  grand  and  petit  larceny.1  The  former  was  theft 
of  goods  above  the  value  of  twelve  pence,  in  the  house  of  the 
owner,  not  from  the  person,  or  by  night,  and  was  a  capital  crime. 
It  was  petit  larceny  where  the  value  was  twelve  pence  or  under, 
the  punishment  being  imprisonment  or  whipping.  The  gradual 
depreciation  in  the  value  of  money  afforded  good  ground  for 
Sir  Henry  Spelman's  sarcasm  that,  while  everything  else  became 
dearer,  the  life  of  man  became  continually  cheaper.  The  distinc 
tion  between  grand  and  petit  larceny  first  appears  in  statute  law  in 
the  Statute  of  Westminster  the  First,  c.  15,  but-it  was  not  created 
for  the  first  time  by  that  statute.  It  is  found  in  some  of  the  pre- 
Conquest  codes,  as  that  of  Athelstan,  and  it  is  recognized  in  the 
Leges  Henrici  Primi.  A  distinction  between  simple  and  compound 
larceny  is  still  found  in  the  books.  The  latter  is  larceny  accom 
panied  by  circumstances  of  aggravation,  as  that  it  is  in  a  dwelling- 
house  or  from  the  person.  The  law  of  larceny  is  now  contained 
chiefly  in  the  Larceny  Act,  1861,  24  and  25  Viet.  c.  96  (which 
extends  to  England  and  Ireland),  a  comprehensive  enactment 
including  larceny,  embezzlement,  fraud  by  bailees,  agents,  bankers, 
factors,  and  trustees,  sacrilege,  burglary,  housebreaking,  robbery, 
obtaining  money  by  threats  or  by  false  pretences,  and  receiving 
stolen  goods,  and  prescribing  procedure,  both  civil  and  criminal. 
There  are  still,  however,  some  earlier  Acts  in  force  dealing  with 
special  cases  of  larceny,  such  as  33  Hen.  VIII.  c.  12,  as  to  stealing 
the  goods  of  the  king,  and  the  Game,  Post-Office,  and  Merchant 
Shipping  Acts.  Later  Acts  provide  for  larceny  by  a  partner  of 
partnership  property  (31  and  32  Viet.  c.  116),  and  by  a  husband 
or  wife  of  the  property  of  the  other  (45  and  46  Viet.  c.  75).  Pro 
ceedings  against  persons  subject  to  naval  or  military  law  depend 
upon  the  Naval  Discipline  Act,  1866,  and  the  Army  Act,  1881. 
There  are  several  Acts,  both  before  and  after  1861,  directing 
how  the  property  is  to  be  laid  in  indictments  for  stealing  the  goods 
of  counties,  friendly  societies,  trades  unions,  &c.  The  principal  con 
ditions  which  must  exist  in  order  to  constitute  larceny  are  these : — 
(1)  there  must  be  an  actual  taking  into  the  possession  of  the  thief, 
though  the  smallest  removal  is  sufficient;  (2)  there  must  be  an 
intent  to  deprive  the  owner  of  his  property  for  an  indefinite  period, 
and  to  assume  the  entire  dominion  over  it,  an  intent  often  described 
in  Bracton's  words  as  animus  furandi ;  (3)  this  intent  must  exist 
at  the  time  of  taking;  (4)  the  thing  taken  must  be  one  capable  of 
larceny  either  at  common  law  or  by  statute.  One  or  two  cases 
falling  under  the  law  of  larceny  are  of  special  interest.  It  was 
held  more  than  once  that  a  servant  taking  corn  for  the  purpose  of 
feeding  his  master's  horses,  but  without  any  intention  of  applying 
it  for  his  own  benefit,  was  guilty  of  larceny.  To  remedy  this  hard 
ship,  26  and  27  Viet.  c.  103  was  passed  to  declare  such  an  act  not 
to  be  felony.  The  case  of  appropriation  of  goods  which  have  been 
found  has  led  to  some  difficulty.  It  now  seems  to  be  the  law  that 
in  order  to  constitute  a  larceny  of  lost  goods  there  must  be  a 
felonious  intent  at  the  time  of  finding,  that  is,  an  intent  to  deprive 
the  owner  of  them,  coupled  with  reasonable  means  at  the  same 
time  of  knowing  the  owner.  The  mere  retention  of  the  goods  when 
the  owner  has  become  known  to  the  finder  does  not  make  the 
retention  criminal.  Larceny  of  money  may  be  committed  when 
the  money  is  paid  by  mistake,  if  the  prisoner  took  it  animo  furandi. 
In  two  recent  cases  the  question  was  argued  before  a  very  full  Court 
for  Crown  Cases  Reserved,  and  in  each  case  there  was  a  striking 
difference  of  opinion.  In  Reg.  v.  Middleton,  Law  Rep.,  2  Crown 

1  This  provision  was  most  unnecessarily  repeated  in  the  Larceny 
Act  of  1861. 
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Cases  Reserved,  38,  the  prisoner,  a  depositor  in  a  post-office  savings 
bank,  received  by  the  mistake  of  the  clerk  a  larger  sum  than  he 
was  entitled  to.  The  jury  found  that  he  had  the  animus  furandi 
at  the  time  of  taking  the  money,  and  that  he  knew  it  to  be  the 
money  of  the  postmaster-general.  The  majority  of  the  court  held 
it  to  be  larceny.  In  a  case  in  1885  (Reg.  v.  Ashwell,  Law  Rep.,  16 
Queen's  Bench  Division,  190),  where  the  prosecutor  gave  the  prisoner 
a  sovereign  believing  it  to  be  a  shilling,  and  the  prisoner  took  it 
under  that  belief,  but  afterwards  discovered  its  value  and  retained 
it,  the  court  was  equally  divided  as  to  whether  the  prisoner  was 
guilty  of  larceny  at  common  law,  but  held  that  he  was  not  guilty 
of  larceny  as  a  bailee.  The  procedure  in  prosecutions  for  larceny 
has  been  considerably  affected  by  recent  legislation.  The  incon 
veniences  of  the  common-law  rules  of  interpretation  of  indictments 
led  to  certain  amendments  of  the  law,  now  contained  in  the  Larceny 
Act,  for  the  purpose  of  avoiding  the  frequent  failures  of  justice 
owing  to  the  strictness  with  which  indictments  were  construed. 
Three  larcenies  of  property  of  the  same  person  within  six  months 
may  now  be  charged  in  one  indictment.  On  an  indictment  for 
larceny  the  prisoner  may  be  found  guilty  of  embezzlement,  and 
vice  versa  ;  and  if  the  prisoner  be  indicted  for  obtaining  goods  by 
false  pretences,  and  the  offence  turn  out  to  be  larceny,  he  is  not 
entitled  to  be  acquitted  of  the  misdemeanour.  A  count  for  receiv 
ing  may  be  joined  with  the  count  for  stealing.  In  many  cases  it  is 
unnecessary  to  allege  or  prove  ownership  of  the  property  the  sub 
ject  of  the  indictment.  The  Act  also  contains  numerous  provisions 
as  to  venue  and  the  apprehension  of  offenders.  In  another  direc 
tion  the  powers  of  courts  of  SUMMARY  JURISDICTION  (g.v.)  have 
been  extended,  in  the  case  of  charges  of  larceny,  embezzlement, 
and  receiving  stolen  goods,  against  children  and  young  persons  and 
against  adults  pleading  guilty  or  waiving  their  right  to  trial  by 
jury.  The  maximum  punishment  for  larceny  is  fourteen  years' 
penal  servitude,  but  this  can  only  be  inflicted  in  certain  exceptional 
cases,  such  as  horse  or  cattle  stealing  and  larceny  by  a  servant  or 
a  person  in  the  service  of  the  crown  or  the  police.  The  extreme 
punishment  for  simple  larceny  after  a  previous  conviction  for  felony 
is  ten  years'  penal  servitude.  .  Whipping  may  be  part  of  the  sen 
tence  on  boys  under  sixteen. 

Robbery  is  larceny  accompanied  by  violence  or  threatened  violence. 
Whether  obtaining  money  by  threats  to  accuse  of  crime  was  robbery 
at  common  law  was  open  to  some  doubt.  It  is  now  a  specific 
offence  under  the  Larceny  Act,  punishable  by  penal  servitude  for 
life.  Whipping  may  be  added  as  part  of  the  sentence  for  robbery 
by  26  and  27  Viet.  c.  44. 

Cheating  is  either  a  common-law  or  statutory  offence.  An 
indictment  for  cheating  at  common  law  is  now  of  comparatively 
rare  occurrence.  The  statutory  crime  of  obtaining  money  by  false 
pretences  is  the  form  in  which  the  offence  generally  presents  itself. 
Like  embezzlement,  this  offence  dates  as  a  statutory  crime  from 
the  last  century.  It  now  depends  upon  the  Larceny  Act.  A  false 
pretence  is  denned  by  Mr  Justice  Stephen  as  "  a  false  representa 
tion  made  either  by  words,  by  writing,  or  by  conduct  that  some 
fact  or  facts  existed"  (Digest  of  tlie  Criminal  Law,  §  330).  The 
principal  points  to  notice  are  that  the  false  pretence  must  be  of  an 
existing  fact  (e.g.,  it  was  held  not  to  be  a  false  pretence  to  promise 
to  pay  for  goods  on  delivery),  and  that  property  must  have  been 
actually  obtained  by  the  false  pretence.  The  broad  distinction 
between  this  offence  and  larceny  is  that  in  the  former  the  owner 
intends  to  part  with  his  property,  in  the  latter  he  does  not.  By 
22  and  23  Viet.  c.  17,  no  indictment  for  obtaining  money  by  false 
pretences  is  to  be  presented  or  found  by  the  grand  jury  unless 
the  defendant  has  been  committed  for  trial  or  the  indictment  is 
authorized  in  one  of  the  ways  mentioned  in  the  Act.  The  maximum 
punishment  for  the  common-law  offence  is  fine  or  imprisonment 
at  discretion,  for  the  statutory  five  years'  penal  servitude. 

Stolen  Goods. — The  owner  of  the  goods  stolen  has  an  action 
against  the  thief  for  the  goods  or  their  value.  How  far  he  is 
entitled  to  pursue  his  civil  right  to  the  exclusion  of  criminal 
prosecution  does  not  seem  very  clear  upon  the  authorities.  One 
of  the  latest  statements  of  the  law  was  that  of  Mr  Justice  Watkin 
Williams : — "  It  has  been  said  that  the  true  principle  of  the  common 
law  is  that  there  is  neither  a  merger  of  the  civil  right,  nor  is  it  a 
strict  condition  precedent  to  such  right  that  there  shall  have  been 
a  prosecution  of  the  felon,  but  that  there  is  a  duty  imposed  upon 
the  injured  person  not  to  resort  to  the  prosecution  of  his  private 
suit  to  the  neglect  and  exclusion  of  the  vindication  of  the  public 
law  ;  in  my  opinion  this  view  is  the  correct  one"  (Midland  Insur 
ance  Company  v.  Smith,  Law  Rep.,  6  Queen's  Bench  Division,  568). 
Dealing  with  stolen  goods  by  persons  other  than  the  thief  may 
affect  the  rights  of  such  persons  either  criminally  or  civilly.  Two 
varieties  of  crime  arise  from  such  dealings.  (1)  Receiving  stolen 
goods  knowing  them  to  have  been  stolen,  a  misdemeanour  at  common 
law,  is  by  the  Larceny  Act  a  felony  punishable  by  penal  servitude 
for  fourteen  years  where  the  theft  amounts  to  felony,  a  misdemeanour 
punishable  by  penal  servitude  for  seven  years  where  the  theft  is  a 
misdemeanour,  as  in  obtaining  goods  by  false  pretences.  Recent 
possession  of  stolen  property  may,  according  to  circumstances, 


support  the  presumption  that  the  prisoner  is  a  thief  or  that  he  is 
a  receiver.  The  Prevention  of  Crime  Act,  1871,  made  important 
changes  in  the  law  of  evidence  in  charges  of  receiving.  It  allows, 
under  proper  safeguards,  evidence  to  be  given  in  the  course  of  the 
trial  of  the  finding  of  other  stolen  property  in  the  possession  of  the 
accused,  and  of  a  previous  conviction  for  any  offence  involving 
fraud  and  dishonesty.  (2)  Compounding  theft,  or  theftbote,  that 
is,  taking  back  stolen  goods  or  receiving  compensation  on  condition 
of  not  prosecuting,  is  a  misdemeanour  at  common  law.  It  need  not 
necessarily  be  committed  by  the  owner  of  the  goods.  Under  the 
Larceny  Act  it  is  a  felony  punishable  by  seven  years'  penal  servi 
tude  to  corruptly  take  money  or  reward  for  helping  to  recover 
stolen  goods  without  using  all  due  diligence  to  bring  the  offender 
to  trial.  By  the  same  Act,  to  advertise  or  print  or  publish  any 
advertisement  offering  a  reward  for  the  return  of  stolen  goods,  and 
using  any  words  purporting  that  no  questions  will  be  asked,  &c., 
renders  the  offender  liable  to  a  penalty  of  £50.  This  penalty  must, 
by  33  and  34  Viet.  c.  65,  be  sued  for  within  six  months,  and  the 
assent  of  the  attorney-general  is  necessary.  Various  Acts  provide 
for  the  liabilities  of  pawnbrokers,  publicans,  marine-store  dealers, 
and  others  into  whose  possession  stolen  goods  come.  Search  for 
stolen  goods  can  only  be  undertaken  by  a  police  officer  under  the 
protection  of  a  search  warrant.  The  law  as  to  stolen  goods,  as  far 
as  it  affects  the  civil  rights  and  liabilities  of  the  owner  and  third 
parties,  is  shortly  as  follows.  As  a  general  rule  a  purchaser  takes 
goods  subject  to  any  infirmities  of  title.  The  property  in  money, 
bank-notes,  and  negotiable  instruments  passes  by  delivery,  and  a 
person  taking  any  of  these  bona  fide  and  for  value  is  entitled  to 
retain  it  as  against  a  former  owner  from  whom  it  may  have  been 
stolen.  In  the  case  of  other  goods,  a  bona  fide  purchaser  of  stolen 
goods  in  market  overt  (see  SALE)  obtains  a  good  title  (except  as 
against  the  crown),  provided  that  the  thief  has  not  been  convicted. 
After  conviction  of  the  thief  the  property  revests  in  the  owner,  and 
the  court  before  which  the  thief  was  convicted  may  order  restitu 
tion,  except  in  the  cases  specially  mentioned  in  the  Larceny  Act, 
i.e.,  the  bona  fide  discharge  or  transfer  of  a  security  for  value  with 
out  notice  and  the  fraudulent  dealing  by  a  trustee,  banker,  &c., 
with  goods  and  documents  of  title  to  goods  entrusted  to  him. 
After  conviction  of  the  thief  the  goods  must  be  recovered  from  the 
person  in  whose  hands  they  are  at  the  time  of  the  conviction,  for 
any  sales  and  resales,  if  the  first  sale  was  in  market  overt,  are  good 
until  conviction  of  the  thief.  If  the  goods  were  obtained  by  false 
pretences  and  not  by  larceny,  the  question  then  is  whether  the 
property  in  the  goods  has  passed  or  not,  and  the  answer  to  this 
question  depends  upon  the  nature  of  the  false  pretences  employed. 
If  the  vendee  obtains  possession  of  goods  with  the  intention  by  the 
vendor  to  transfer  both  the  property  and  the  possession,  the  property 
vests  in  the  vendee  until  the  vendor  has  done  some  act  to  dis 
affirm  the  transaction.  But  if  there  was  never  any  such  inten 
tion, — if,  for  instance,  the  vendor  delivers  the  goods  to  A.  B.  under 
the  belief  that  he  is  C.  D., — the  property  does  not  vest  in  the 
transferee,  and  the  owner  may  recover  the  goods  even  from  a  bona 
fide  purchaser. 1 

Scotland. — There  is  a  vast  quantity  of  Acts  of  the  Scottish  parlia 
ment  dealing  with  theft.  The  general  policy  of  the  Acts  was  to 
make  thefts  what  were  not  thefts  at  common  law,  e.g.,  stealing 
fruit,  dogs,  hawks,  or  deer,  and  to  extend  the  remedies,  e.g.,  by 
giving  the  justiciar  authority  throughout  the  kingdom,  by  making 
the  master  in  the  case  of  theft  by  the  servant  liable  to  give  the 
latter  up  to  justice,  or  by  allowing  the  use  of  firearms  against 
thieves.  The  general  result  of  legislation  in  England  and  Scotland 
has  been  to  assimilate  the  law  of  theft  in  both  kingdoms.  As  a 
rule,  what  would  be  theft  in  one  would  be  theft  in  the  other. 
There  can  be  theft  of  children  in  Scots  as  in  Roman  law,  under 
the  name  of  plagium.  The  crime  of  stouthrief  is  robbery  accom 
panied  by  exceptional  violence.  The  English  receiving  stolen 
goods  and  obtaining  money  under  false  pretences  are  represented 
by  the  reset  and  fraud  of  Scots  law.  Theftbote  or  redemptio  furti 
appears  in  legislation  as  early  as  the  assizes  of  King  William,  c.  2. 
The  offender  was  there  subjected  to  the  ordeal  of  water  if  convicted 
on  the  oath  of  three  witnesses,  to  be  immediately  hanged  if  the 
oath  of  three  seniores  were  added.  The  offence  was  made  punish 
able  by  1436,  c.  1,  1515,  c.  2,  and  appears  still  to  be  a  crime. 
Blackmailing,  under  that  name,  was  forbidden  by  1567,  c.  27. 
There  is  no  consolidation  Act  for  Scotland  like  the  Larceny  Act 
for  England  and  Ireland,  but  various  Acts  are  in  force  dealing  with 
specific  offences  or  with  procedure.  Thus  7  Anne  c.  21,  §  7,  makes 
theft  by  landed  men  no  longer  treason,  as  it  had  previously  been. 
4  Geo.  II.  c.  32  deals  with  theft  of  lead,  &c.,  fixed  to  houses,  21 
Geo.  II.  c.  34  with  the  admissibility  of  an  accomplice  as  witness 
in  a  charge  of  cattle  stealing,  51  Geo.  III.  c.  41  with  theft  of 
linen,  &c.  The  most  important  Act  relating  to  procedure  is  31 
and  32  Viet  c.  95,  §  12,  by  which  a  previous  conviction  for  theft 
may  be  libelled  and  proved  as  aggravation  of  robbery,  and  a 

i  For  the  Roman  and  English  law,  see,  besides  the  authorities  cited.  Hunter, 
Roman  Law ;  Muirhead,  Roman  Law ;  4  Stephen,  Commentariet,  pt.  TJ.  chap.  v. ; 
3  Stephen,  Hist,  of  the  Criminal  Lave,  chap,  xxviii. 
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previous  conviction  for  robbery  as  aggravation  of  theft.  Stolen 
goods  are  always  taken  subject  to  the  inherent  vitium  rcale  of  their 
acquisition,  and  the  true  owner  may  recover  them  from  any  one  in 
whose  possession  they  are.  The  protection  given  by  market  overt 
is  unknown  in  Scotland.  See  Macdonald,  Criminal  Law,  p.  18. 
United  States.— The  law  depends  almost  entirely  upon  State 


legislation,  and  is  in  general  accordance  with  that  of  England. 
The  only  Acts  of  Congress  bearing  on  the  subject  deal  with  theft 
in  the  army  and  navy,  and  with  theft  and  receiving  on  the  high 
seas  or  in  any  place  under  the  exclusive  jurisdiction  of  the  United 
States.  The  doctrine  of  market  overt  is  not  acknowledged  by  any 
State.  (J.  Wt.) 


THEISM 


Meanings  HP  HE   term  theism    has    three    significations.     In  its 
of  the        _|_      widest  acceptation  its  object  is  the  Divine,  whether 
regarded  as   personal  or   impersonal,  as  one  being  or  as 
jts  a  number  of  beings.     In  this  sense  theism   is   coexten- 

generic  sive  with  religion  and  worship,  includes  all  forms  of 
sense.  polytheism  and  of  pantheism,  as  well  as  all  varieties  of 
monotheism,  and  so  may  be  said  to  denote  the  genus  of 
which  polytheism,  pantheism,  and  monotheism  are  species. 
The  conception  of  the  Divine,  in  its  utmost  abstractness 
and  generality,  is,  however,  so  vague  that  it  may  reason 
ably  be  doubted  if  the  forms  of  theism,  thus  understood, 
can  be  distributed  into  strictly  logical  and  natural  species, 
with  definitions  at  once  perfectly  distinct  in  themselves 
and  exactly  accordant  with  phenomena.  It  may  seem 
as  if  polytheism  and  monotheism  must,  by  arithmetical 
necessity,  be  exclusive  of  each  other  and  exhaustive  of 
theism ;  but  this  is  not  so.  Pantheism  may  clearly 
partake  of  the  nature  of  both,  and  has  been  sometimes 
extravagantly  polytheistic,  sometimes  only  doubtfully  dis 
tinguishable  from  fully  developed  monotheism.  Probably 
few,  if  any,  polytheistic  religions  are  purely  polytheistic, 
or,  in  other  words,  do  not  imply  in  some  mode  and 
measure  the  unity  as  well  as  the  plurality  of  the  Divine. 
Christian  monotheism  answers  to  a  formal  definition  of 
monotheism  only  inasmuch  as  it  holds  to  the  unity  of  the 
Godhead,  but  contravenes  it  inasmuch  as  it  holds  that  in 
the  one  Godhead  there  are  three  Divine  persons,  each 
God. 

Ita  The  complete  negation  of  theism  in  its  generic  sense  is 

negatives,  atheism — the  denial  of  the  existence  or  of  the  knowability 
of  the  Divine.  It  is  only  in  modern  times  that  the  word 
atheism  has  acquired  this  meaning,  only  in  recent  times 
that  it  has  come  to  be  exclusively  employed  with  this 
meaning.  The  Greeks  meant  by  it  simply  disbelief  in 
the  Greek  gods.  The  early  Christians  were  called  atheists 
because  they  refused  to  acknowledge  the  pagan  deities. 
Protestants  have  been  charged  by  Roman  Catholics  and 
Roman  Catholics  by  Protestants  with  atheism.  Through 
out  even  the  18th  century  the  word  was  used  in  an 
extremely  loose  manner,  and  often  affixed  to  systems  by 
which  the  existence  and  agency  of  God  were  unequivocally 
recognized.  Atheism,  in  the  sense  now  generally  admitted 
to  be  alone  appropriate,  may  be  of  three  species, — namely, 
denial  of  the  existence  of  the  Divine,  denial  that  the 
Divine  has  been  shown  to  exist,  and  denial  that  it  can  be 
known  that  the  Divine  exists.  The  first  species  has  been 
called  dogmatic  atheism,  the  second  critical  atheism ;  and 
the  third  has  been  designated,  and  may  conveniently  be  de 
signated,  religious  agnosticism.  Agnosticism  per  se  should 
not  be  identified  with  atheism  or  with  any  of  its  forms. 
The  term  antitheism  has  been  used  by  some  theologians, 
e.g.,  Chalmers  and  Foster,  as  equivalent  to  dogmatic 
atheism  ;  but  it  may  with  much  more  practical  advantage 
be  employed  to  denote  all  systems  of  belief  opposed  to 
theism,  either  in  the  generic  sense  already  indicated,  or 
in  the  specific  sense  of  monotheism.  Understood  in  this 
latter  mode,  it  is  much  more  comprehensive  than  the  term 
atheism.  Polytheism  and  pantheism  are  alike  antitheistic 
theories,  although  on  different  grounds  ;  while  only  those 
theories  which  deny  that  there  is  evidence  for  belief  even 
in  the  existence  of  any  god,  any  divine  being,  are  atheistic. 


It  is  somewhat  remarkable  that  the  term  theism  by  itself  Theism 
never  occurs  in  its  etymological  and  generic  sense,  never  ordinarilj 
means  as  a  separate  word  what  it  means  in  the  compounds  v^nt  t0 
atheism,  polytheism,  pantheism,  and  monotheism.     Ordin-  m0no- 
arily  it  is  identified  with  monotheism,  and  consequently  theism. 
opposed   to  polytheism  and  to  pantheism,  as  well  as  to 
atheism.     Whereas  polytheism  acknowledges  a   plurality 
of  finite  gods,  theism  as  monotheism  acknowledges  only 
one  absolute   infinite  God.     Whereas   pantheism  regards 
all  finite  things  as  merely  aspects,  modifications,  or  parts 
of  one  eternal  self-existent  being — all  material  objects  and 
all  particular  minds  as  necessarily  derived  from  a  single 
infinite  substance, — and  thus  combines,  in  its  conception 
of  the  Divine,  monism  and  determinism,  theism  as  mono 
theism,  while  accepting  monism,  rejects  determinism,  and 
attributes  to  the  Divine  all  that  is  essentially  implied  in 
free  personal  existence  and  agency.     Pantheism  is,  how 
ever,   wonderfully   protean,   and   rarely   conforms   to   its 
ideal ;   hence  the  systems  called   pantheistic  are  seldom 
purely  pantheistic,  and  are  often  more  monotheistic  than 
pantheistic. 

Sometimes  the  term  theism  is  employed  in  a  still  more  Theism 
special  sense,  namely,  to  denote  one  of  two  kinds  of  an.(l 
monotheism,  the  other  kind  being  deism.  Although  deus  deism- 
and  theos  are  equivalent,  deism  has  come  to  be  dis 
tinguished  from  theism.  The  former  word  first  appeared 
in  the  16th  century,  when  it  was  used  to  designate 
antitrinitarian  opinions.  In  the  17th  century  it  came  to 
be  applied  to  the  view  that  the  light  of  nature  is  the  only 
light  in  which  man  can  know  God,  no  special  revelation 
having  been  given  to  the  human  race.  Dr  Samuel  Clarke, 
in  the  Boyle  Lectures  preached  in  1705,  distributed 
deists  into  four  classes.  The  first  class  "  pretend  to  believe 
the  existence  of  an  eternal,  infinite,  independent,  intelli 
gent  being,  and,  to  avoid  the  name  of  Epicurean  atheists, 
teach  also  that  this  supreme  being  made  the  world ;  though 
at  the  same  time  they  agree  with  the  Epicureans  in  this, 
that  they  fancy  God  does  not  at  all  concern  Himself  in 
the  government  of  the  world,  nor  has  any  regard  to,  or 
care  of,  what  is  done  therein."  The  second  class  acknow 
ledge  not  only  that  God  made  all  things,  but  that  He 
sustains  and  governs  them,  yet  deny  that  He  has  any 
regard  in  His  government  to  moral  distinctions,  these 
being  merely  the  products  of  human  will  and  law.  The 
third  class  believe  in  the  being,  natural  attributes,  pro 
vidence,  and  to  some  extent  in  the  moral  attributes  and 
government  of  God,  but  deny  the  immortality  of  the 
soul  and  a  future  state  of  rewards  and  punishments.  The 
fourth  class  acknowledge  the  being,  natural  and  moral 
perfections,  and  providence  of  God,  as  also  the  immor 
tality  of  the  soul  and  a  future  state  of  rewards  and 
punishments,  yet  profess  to  believe  only  what  is  discover 
able  by  the  light  of  nature,  without  believing  any  divine 
revelation  (Clarke,  On  the  Attributes,  pp.  140-153,  ed. 
1823).  This  division  is  not  an  exact  classification,  nor 
does  it  rest  on  any  precise  definition  of  deism,  but  it,  with 
substantial  accuracy,  discriminates  and  grades  the  varieties 
of  English  deism.  Clarke  did  not  contrast  deism  with 
theism,  or  even  employ  the  latter  word.  His  contem 
porary,  Lord  Shaftesbury,  on  the  other  hand,  generally 
used  the  term  theism,  yet  only  as  synonymous  with  deism, 
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and  with  a  protest  against  either  being  opposed  to  revela 
tion  (Characteristics,  vol.  ii.  p.  209,  ed.  1727).  Kant,  in 
his  Kritik  der  reinen  Vernunft,  explicitly  distinguished 
and  opposed  deism  and  theism,  but  in  a  very  peculiar 
manner.  "  The  person  who  believes  in  a  transcendental 
theology  alone  is  termed  a  deist;  he  who  acknowledges 
the  possibility  of  a  natural  theology  also,  a  theist.  The 
former  admits  that  we  can  cognize  by  pure  reason  alone 
the  existence  of  a  supreme  being,  but  at  the  same  time 
maintains  that  our  conception  of  this  being  is  purely 
transcendental,  and  that  all  that  we  can  say  of  it  is  that 
it  possesses  all  reality,  without  being  able  to  define  it  more 
closely.  The  second  asserts  that  reason  is  capable  of 
presenting  us,  from  the  analogy  of  nature,  with  a  more 
definite  conception  of  this  being,  and  that  its  operations, 
as  the  cause  of  all  things,  are  the  results  of  intelligence 
and  .free  will.  The  former  regards  the  supreme  being  as 
the  cause  of  the  world — whether  by  the  necessity  of  his 
nature,  or  as  a  free  agent,  is  left  undetermined  ;  the  latter 
considers  this  being  as  the  author  of  the  world "  (  Werke, 
ii.  491,  edited  by  Rosenkranz,  Meiklejohn's  tr.,  387-8). 
The  account  here  given  of  deism  seems  neither  self-con 
sistent  nor  intelligible,  and  applies,  equally  well  or  equally 
ill,  to  every  system — atheistic,  agnostic,  pantheistic,  ideal 
istic,  or  materialistic — which  admits  the  existence  but 
not  the  intelligence  or  personality  of  an  Urwesen,  eternal 
being,  or  first  cause  ;  and  the  account  of  theism  excludes 
all  reference  to  revelation,  and  applies  to  every  form  of 
what  has  been  regarded  as  deism.  In  recent  theology 
deism  has  generally  come  to  be  regarded  as,  in  common 
with  theism,  holding  in  opposition  to  atheism  that  there  is 
a  God,  and  in  opposition  to  pantheism  that  God  is  distinct 
from  the  world,  but  as  differing  from  theism  in  maintain 
ing  that  God  is  separate  from  the  world,  having  endowed 
it  with  self-sustaining  and  self-acting  powers,  and  then 
abandoned  it  to  itself.  This  distinction  is  real,  and 
perhaps  the  best  attainable.  At  the  same  time  many 
called  deists  must  be  admitted  not  to  have  taught  deism 
thus  understood ;  for  example,  most  of  the  "  English 
deists  "  did  not  deny  that  God  was  present  and  active  in 
the  laws  of  nature,  but  merely  denied  that  He  worked 
otherwise  than  through  natural  laws.  If  by  deism  be 
meant  belief  in  a  personal  God  who  acts  only  through 
natural  laws,  and  by  theism  belief  in  a  personal  God  who 
acts  both  through  natural  laws  and  by  special  interven 
tions,  this  distinction  also  is  real,  and  may  be  useful.  The 
chief  objection  to  it  is  that  deism  when  so  contrasted  with 
theism  does  not  denote,  or  even  include,  what  theologians 
have  generally  agreed  to  call  by  the  name. 

The  present  article  will  treat  specially  of  theism  in  the 
sense  of  monotheism,  but  not  to  the  exclusion  of  the 
relations  between  theism  thus  understood  and  theism  in 
other  acceptations. 

Nature  of  Monotheism  has  been  very  generally  assumed  to  have 
primeval  been  the  primitive  religion.  Lord  Herbert,  Cudworth, 
e  igion.  an(j  Qthers  have  elaborately  defended  this  opinion  in  the 
past,  and  it  still  finds  learned  advocates.  On  the  other 
hand,  the  vast  majority  of  recent  anthropologists  hold  that 
religion  originated  in  some  rude  phase  of  polytheism,  and 
that  monotheism  has  been  everywhere  preceded  by  poly 
theism.  Schelling,  Max  Miiller,  and  Hartmann  have  main 
tained  that  the  starting-point  of  religion  was  henotheism,  an 
imperfect  kind  of  monotheism,  in  which  God  was  thought 
of  as  one,  only  because  others  had  not  yet  presented  them 
selves  to  the  mind, — a  monotheism  of  which  polytheism 
was  not  the  contradiction,  but  the  natural  development. 
Pantheism  has  also  been  frequently  represented  to  be  the 
earliest  phase  of  religion.  All  these  representations,  how 
ever,  will  be  found  on  examination  to  be  very  conjectural. 
The  present  state  of  our  knowledge  does  not  warrant  our 


holding  any  view  regarding  the  nature  of  primeval  religion 
as  established.  The  data  which  carry  us  farthest  in  our 
search  for  the  historical  origin  of  religion  are  undoubtedly 
the  names  expressive  of  the  Divine  which  have  been  pre 
served  in  the  most  ancient  languages.  They  show  us  how 
men  conceived  of  the  Divinity  long  before  the  erection  of 
the  oldest  monuments  or  the  inscription  of  the  oldest 
records.  Language  is  much  older  than  any  of  the  state 
ments  in  language.  But  language  by  no  means  carries  us  Evidence 
back  to  primitive  man,  or  even  to  the  historical  origin  of  of  lan". 
the  idea  of  deity.  The  Egyptian  word  nutar  and  the  ^a°e  "** 
names  of  the  Egyptian  gods  found  in  the  oldest  Egyptian 
inscriptions  prove  that  at  a  date  long  before  the  Egyptians 
wrote  history,  or  are  known  to  have  worshipped  animals 
or  ancestors,  they  conceived  of  Divinity  as  power,  and 
their  deities  as  great  cosmic  forces ;  but,  as  that  word  and 
these  names  cannot  be  shown  to  have  belonged  to  man's 
primitive  speech,  they  cannot  show  what  was  man's 
primitive  religious  belief,  and  do  not  disprove  that  the 
forefathers  of  the  people  who  first  used  them  may  have 
had  some  lower  and  ruder  conception  of  the  Divine  than 
that  which  they  convey.  There  are,  according  to  Dr 
Legge,  no  words  in  the  Chinese  language  known  to  be 
older  than  ti,  fien,  shang-ti,  and  these  words  are  good 
historical  evidence  that  the  Chinese  conceived  of  the 
Divine,  thousands  of  years  before  the  Christian  era,  as  a 
universal  ruling  power,  comprehending  the  visible  heavens, 
and  an  invisible,  infinite,  omnipresent  force,  manifested  in 
the  azure  of  the  firmament,  possessed  so  far  of  intellectual 
and  moral  qualities,  and  working  towards  ethical  ends. 
There  is  no  evidence  that  when  the  Chinese  first  used 
these  words  they  worshipped  fetiches,  but  neither  is  there 
evidence  to  the  contrary,  and  even  if  there  were  it  would 
not  disprove  that  the  ancestors  of  the  Chinese  had  passed 
through  an  era  of  fetichism.  All  members  of  the  Semitic 
family  of  languages  have  the  word  El,  or  some  modifica 
tion  of  it,  to  denote  deity,  and  hence  we  may  conclude 
that  the  Semites  had  the  word  in  this  sense  before  they 
separated  and  became  distinct  peoples,  but  not  that  the 
idea  of  God  originated  when  the  word  was  first  thus 
employed.  All  members  of  the  Teutonic  group  of 
languages  have  the  word  God,  or  some  slightly  modified 
form  thereof,  and  all  members  of  the  Slavic  group  of 
languages  have  the  word  Bog,  or  some  modification 
thereof,  to  express  the  same  conception  :  it  does  not  follow 
that  either  Teutons  or  Slavs  had  no  idea  of  deity  until  the 
former  so  applied  the  word  God,  and  the  latter  so  applied 
the  word  Bog.  Both  Teutons  and  Slavs  are  Aryans,  and 
there  is  an  older  Aryan  term  for  deity  than  either  God  or 
Bog.  The  Sanscrit  (leva,  the  Latin  deus,  and  the  northern 
ti,  tivar,  are  forms  of  a  word  which  must  have  been  used 
by  the  Aryans  to  express  their  idea  of  the  Divine  when, 
in  a  prehistoric  age,  they  lived  together  in  their  original 
home  ;  but  we  are  not  entitled  to  infer  that  even  that 
prehistoric  Aryan  term  is  the  oldest  word  for  deity.  It 
may  not  be  older  than  the  primitive  Semitic  word  or  the 
primitive  Turanian  word,  or  the  nutar  of  the  Egyptians, 
or  the  fien  of  the  Chinese,  or  the  earliest  designations  for 
the  Divine  in  the  earliest  African  and  American  languages. 
And  there  may  have  been  Divine  names  older  than  any  of 
these.  The  science  of  language  has  been  able  to  recon 
struct  in  part  a  prehistoric  Aryan  language,  and  may 
similarly  be  able  to  reconstruct  a  prehistoric  Semitic 
language,  a  prehistoric  Turanian,  and  perhaps  a  prehistoric 
Hamitic  language.  Should  it  proceed  thus  far  it  will 
probably  perceive  that  all  these  prehistoric  languages  arose 
out  of  a  still  earlier  prehistoric  language  in  which  also 
were  words  expressing  ideas  of  the  Divine.  There  may 
be  many  strata  of  language  buried  too  deep  for  human 
excavation  in  the  abysses  of  unrecorded  time.  By  no  pos- 
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sibility,  therefore,  can  the  analysis  of  existing  languages 
disclose  to  us  the  oldest  name  for  deity  or  the  historical 
origin  of  the  idea  of  deity.  Geology  shows  the  vast 
antiquity  of  man,  and  nothing  proves  that  he  may  not 
have  been  awed  or  comforted  by  thoughts  of  the  Divine 
ages  before  the  invention  of  the  oldest  Aryan  or  Semitic 
words.  It  is  merest  conjecture  to  assign  the  formation  of 
the  conception  of  deity  to  the  dawn  of  historic  time. 
Between  primitive  speech,  primitive  religion,  the  primitive 
condition  of  man,  and  the  little  streak  of  light  called 
human  history  there  stretches  an  immeasurable  expanse  of 
darkness. 

The  belief  in  primitive  monotheism  is  generally  rested 
on  the  authority  of  the  opening  chapters  of  Genesis.  It 
is,  however,  doubtful  if  the  appeal  to  them  be  legitimate, 
because  doubtful  if  their  strict  historicity  can  be  proved 
to  those  who  insist  on  judging  them  merely  by  critical 
and  historical  criteria,  or  even  if  it  can  be  fairly  inferred 
from  the  view  that  they  form  part  of  a  revelation.  Then, 
although  these  chapters  plainly  teach  monotheism,  and 
represent  the  God  whose  words  and  acts  are  recorded  in 
the  Bible  as  no  mere  national  God  but  the  only  true  God, 
they  do  not  teach,  what  is  alone  in  question,  that  there 
was  a  primitive  monotheism, — a  monotheism  revealed  and 
known  from  the  beginning.  They  give  no  warrant  to  the 
common  assumption  that  God  revealed  monotheism  to 
Adam,  Noah,  and  others  before  the  flood,  and  that  the 
traces  of  monotheistic  beliefs  and  tendencies  in  heathen 
dom  are  derivable  from  the  tradition  of  this  primitive  and 
antediluvian  monotheism.  The  one  true  God  is  repre 
sented  in  Genesis  as  making  himself  known  by  particular 
words  and  in  particular  ways  to  Adam,  but  is  nowhere 
said  to  have  taught  him  that  He  only  was  God.  Adam 
knew,  of  course,  only  one  God,  as  there  was  only  one  God 
to  know ;  but  that  he  knew  there  was  only  one  God  we 
are  not  told,  nor  are  any  grounds  given  us  even  for  con 
jecturing  that  he  knew  it.  We  are  told  that  God  created 
the  heavens  and  earth,  but  not  that  Adam  was  told  it, 
and  we  know  too  little  about  Adam  to  be  able  to  conceive 
how  he  could  have  understood  the  statement.  We  are 
informed  that  he  knew  God — the  God  who  manifested 
himself  to  him  in  particular  acts,  but  not  what  general 
idea  he  formed  of  God — whether  henotheistic,  pantheistic, 
or  monotheistic,  whether  definitely  exclusive  of  poly 
theism  or  not,  or  in  what  measure  anthropomorphic.  It 
is  not  otherwise  as  regards  what  is  reported  of  Noah. 
In  fact,  primitive  monotheism  is  read  into  the  records  in 
Genesis  only  because  they  are  read  in  an  inaccurate  and 
uncritical  manner.  If  read  aright,  it  would  be  seen  that, 
while  they  speak  much  of  how  God  acted  towards  man, 
they  speak  so  extremely  little  as  to  what  early  man  knew 
of  God  that  the  appeal  to  them  on  behalf  of  the  hypo 
thesis  of  primitive  monotheism  must  be  futile,  even  on  the 
traditional  view  of  their  authorship  and  historicity.1 

It  is  impossible  to  prove  historically  that  monotheism 
was  the  primitive  religion.  Were,  then,  the  oldest  known 
historical  forms  of  religion  monotheistic  ?  Many  maintain 
they  were,  but  adequate  evidence  has  never  been  adduced 
for  the  opinion.  The  oldest  known  religion  is  probably 
the  Egyptian,  and  for  at  least  three  thousand  years  its 


1  Among  works  in  which  the  hypothesis  of  primitive  monotheism  is 
supported,  the  following  may  be  mentioned  :— Steuco,  De  Perenni 
Philosophia,  1540;  Herbert,  De  Religione  Gentilium,  1645;  Gale 
Court  of  the  Gentiles,  1669-78 ;  Cudworth,  True  Intellectual  System, 
1678  ;  Bryant,  Ancient  Mythology,  1774-76  ;  Creuzer,  Symbolik  u. 
Afythologie,  1819-21 ;  DeBonald,  Legislation  Primitive,  1819;  Liiken, 
Traditionen  des  Menschengeschlechts,  1856  ;  Gladstone,  Homer  and 
the  Homeric  Age,  1860;  Ebrard,  Apologetik,  pt.  ii.,  1875;  Zockler, 
Lehre  vom  Urstand  des  Menschen,  1880  ;  Cook,  Origins  of  Religion 
and  Language,  1884  ;  Rawlinson,  Early  Prevalence  of  Monotheistic 
Beliefs  (No.  11  of  Present  Day  Tracts). 


history  can  be  traced  by  the  aid  of  authentic  records  con-  Egyptian 
temporary  with  the  facts  to  which  they  relate.  Its  religion, 
origin,  however,  is  not  disclosed  by  Egyptian  history,  and 
was  unknown  to  the  Egyptians  themselves.  When  it  first 
appears  in  the  light  of  history  it  has  already  a  definite 
form,  a  character  not  rude  and  simple,  but  of  considerable 
elevation  and  subtility,  and  is  complex  in  contents,  having 
certain  great  gods,  but  not  so  many  as  in  later  times, 
ancestor-worship,  but  not  so  developed  as  in  later  times, 
and  animal  worship,  but  very  little  of  it  as  compared  with 
later  times.  For  the  opinion  that  its  lower  elements  were 
older  than  the  higher  there  is  not  a  particle  of  properly 
historical  evidence, — not  a  trace  in  the  inscriptions  of  mere 
propitiation  of  ancestors,  or  of  belief  in  the  absolute 
divinity  of  kings  or  animals  ;  on  the  contrary,  ancestors 
are  always  found  propitiated  through  prayer  to  some  of 
the  great  gods,  kings  worshipped  as  emanations  and 
images  of  the  sun-god,  and  the  divine  animals  adored 
as  divine  symbols  and  incarnations.  The  greater  gods 
mentioned  on  the  oldest  tombs  and  in  the  oldest  writings 
are  comparatively  few,  and  their  mere  names — Osiris, 
Horus,  Thoth,  Seb,  Nut,  Anubis,  Apheru,  Ra,  Isis,  Neith, 
Apis — conclusively  prove  that  they  were  not  ancient  kings 
or  deceased  ancestors,  but  chiefly  powers  of  nature,  and 
especially,  although  not  exclusively,  of  the  heavens ;  yet 
from  the  earliest  historical  time  they  were  regarded  as 
not  merely  elemental,  but  as  also  ethical  powers,  working 
indeed  visibly  and  physically  in  the  aspects  and  agents  of 
nature,  yet  in  conformity  to  law  and  with  intelligence  and 
moral  purpose.  Wherever  the  powers  of  nature  are  thus 
worshipped  as  gods,  the  feeling  that  the  separate  powers 
are  not  all  power,  that  the  particular  deities  are  not  the 
whole  of  divinity,  must  be  entertained  and  will  find 
expression.  The  Egyptians  had  undoubtedly  such  a  sense 
of  the  unity  of  the  Divine  from  the  dawn  of  their  history, 
and  they  expressed  it  so  strongly  in  various  ways  from  a 
very  early  period  that  they  have  been  pronounced  mono- 
theists  not  merely  by  theologians  attached  to  a  traditional 
dogma  but  by  most  eminent  Egyptologists— De  Rouge, 
Mariette,  Brugsch,  and  Renouf.  As  these  scholars,  how 
ever,  truthfully  present  the  facts,  they  satisfactorily  refute 
themselves.  A  religion  with  about  a  dozen  great  gods — 
distinct  as  regards  their  names,  characteristics,  histories, 
relationships,  symbols,  and  worship — is  not  monotheism  in 
the  ordinary  or  proper  sense  of  the  term.  A  religion  in 
which  the  Divine  is  viewed  as  merely  immanent  in  nature, 
and  the  deities  deemed  physical  as  well  as  moral,  elemental 
as  well  as  ethical  powers,  is  rather  pantheistic  than  mono 
theistic.  Further,  all  assertions  to  the  effect  that  the 
unity  of  the  Divine  is  most  emphatically  expressed  in  the 
earliest  historical  stages  of  the  religion  are  contrary  to 
the  evidence  adduced  even  by  those  who  make  them. 
To  quote  Patah-Hotep  as  a  proof  of  the  monotheism  of 
the  Egyptian  religion  in  its  oldest  historical  phase  is  as 
uncritical  as  it  would  be  to  draw  Homeric  theology  from 
the  dialogues  of  Plato.  The  Egyptian  religion  was  a 
polytheism  which  implied  monism ;  it  was  not  mono 
theism,  which  is  exclusive  of  polytheism.  Hence,  not 
withstanding  frequent  approximations  to  monotheism,  tbe 
general  result  of  the  development  of  its  monistic  principles 
was  pantheism,  not  monotheism.  As  to  the  ancient  Chinese 
Chinese  religion,  Dr  Legge  easily  shows  that  Prof.  Tiele's  religion, 
description  of  it  as  "  a  purified  and  organized  worship  of 
spirits,  with  a  predominant  fetichist  tendency,"  has  no 
historical  warrant,  but  he  fails  completely  to  substantiate 
his  own  view,  namely,  that  it  was  a  strict  and  proper 
monotheism.  The  names  T'ien  and  Ti  afford  no  evidence 
that  the  early  Chinese  fathers  regarded  deity  as  truly  and 
properly  spiritual  and  personal.  It  is  not  in  the  most 
ancient  Chinese  writings  that  spirituality  and  personality 
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are  ascribed  to  T'ien,  and  such  ascriptions  are  exceptional 
in  Chinese  writings  of  any  date.  The  great  development 
of  ancestor  worship  in  China  has  been  largely  due  to  the 
impersonal  character  of  T'ien.  The  arguments  which 
have  been  adduced  in  support  of  the  hypothesis  of  a 
primitive  Semitic  monotheism  are  also  insufficient.  M. 
Kenan's  belief  in  a  monotheistic  instinct  peculiar  to  the 
Semitic  race  has  been  so  often  and  so  convincingly  shown 
to  be  contradicted  both  by  history  and  psychology  that 
another  refutation  of  it  might  well  be  regarded  as  a  mere 
slaying  of  the  slain.  Divine  names  like  El,  Baal,  Adon, 
and  Melech,  being  the  oldest  terms  in  the  Semitic  languages 
expressive  of  the  Divinity,  and  having  been  retained 
through  all  the  changes  and  perversions  of  Semitic  reli 
gion,  have  often  been  maintained  to  imply  that  primitive 
Semitic  belief  was  monotheistic.  But  in  reality  Baal, 
Melech,  and  Adon  were  not  names  originally,  or  indeed 
at  any  time,  given  to  the  one  Supreme  God,  or  exclusively 
to  any  particular  god  ;  on  the  contrary,  they  were  titles 
applicable  to  many  different  gods.  The  oldest  historical 
form  of  Aryan  religion — the  form  in  which  the  Vedas 
present  it — is  designated  by  Max  Miiller  henotheism,  in 
opposition  to  the  organized  anthropomorphic  polytheism 
to  which  he  restricts  the  term  polytheism,  but  henotheism 
thus  understood  includes  polytheism  in  its  wider  and  more 
ordinary  acceptation,  while  it  excludes  monotheism  pro 
perly  so  called.  The  oldest  known  form  of  Aryan  religion 
was  indubitably  polytheistic  in  the  sense  of  being  the 
worship  of  various  nature-deities  ;  and  everything  approxi 
mating  to  monotheism  in  India,  Persia,  Greece,  and  other 
Aryan-peopled  lands  was  the  product  of  later  and  more 
advanced  thought.  The  assertion  that  history  everywhere 
or  even  anywhere  shows  religious  belief  to  have  com 
menced  with  monotheism  is  not  only  unsupported  by 
evidence,  but  contrary  to  evidence.1 

While  the  oldest  known  religions  of  the  world  were  thus 
not  forms  of  monotheism,  neither  were  they  mere  poly 
theisms,  wholly  devoid  of  monistic  and  monotheistic  germs 
and  tendencies.  The  Chinese  religion,  indeed,  can  hardly 
be  said  to  have  been  at  any  period  a  polytheism,  the 
Chinese  people  no  more  regarding  spirits  and  deceased 
ancestors  as  gods  than  Roman  Catholics  so  regard  angels 
and  saints.  They  have  throughout  their  whole  known 
history  explicitly  and  clearly  acknowledged  the  unity  of 
the  Divine — the  uniqueness  of  T'ien  (Ti,  Shang-Ti).  Had 
they  in  like  manner  acknowledged  the  spirituality,  per 
sonality,  transcendence  of  the  Divine,  their  monotheism 
would  have  been  indubitable.  Then,  even  in  those  ancient 
religions,  where  a  plurality  of  deities  is  apparent,  a  sense 
of  the  unity  of  the  Divine  is  notwithstanding  implied,  and 
in  the  course  of  their  development  comes  to  expression  in 
various  ways.  It  could  not  be  otherwise,  for  in  these 
religions  the  divine  powers  (deities)  are  also  powers  of 
nature,  and  hence  sprung  from  and  participant  in  a 
mysterious  common  nature,  an  ultimate  and  universal 
agency  which  is  at  once  the  source  of  physical  and  divine 
existences  and  forces.  Neither  nature-deities  nor  powers 
of  nature  are  ever  conceived  of,  or  indeed  can  be  conceived 
of,  as  entirely  distinct  and  independent.  The  lowest  forms 
of  polytheism,  such  as  fetichism  and  animism,  have  no 
more  marked  characteristic  than  the  indefiniteness  of  their 

1  The  view  opposed  in  the  above  paragraph  is  that  maintained  in 
the  following  works  (as  well  as  those  mentioned  in  the  previous  note), 
— De  Rouge,  fitudes  sur  le  Rituel  Funeraire,  1860 ;  Renouf,  Hibbert 
Lectures,  1879  ;  Brugsch,  Religion  u,  Mythologie  d.  alten  Aegypter, 
1884  ;  Legge,  Religion  of  the  Chinese,  1880  ;  Renan,  Hist,  des  Langues 
Semitiques,  also  Considerations  sur  le  Caractere  Gen.  des  Peuples 
Semitiques,  and  Nouvelles  Considerations  ;  Pesch,  Der  Gottesbegriff  in 
den  heidnischen  Religionen  des  Alterthums,  1886.  Among  the  many 
replies  to  Renan,  Max  Miiller's  ("Semitic  Monotheism,"  in  Chips,  vol. 
i. )  and  Steinthal's  (in  Z.  V.S.  \V.,  i. )  specially  merit  to  be  mentioned. 


idea  of  the  Divine  and  the  imperfect  individualization  of 
their  deities.  In  the  highest  forms  of  nature-worship,  e.g., 
the  Vedic,  Egyptian,  and  Baby  Ionian- Assyrian,  the  same 
trait  is  perceptible.  This  implicit  monism  of  nature- 
worship  may,  through  the  action  of  various  causes,  come 
to  explicit  utterance  in  diverse  modes,  and  has  in  fact  done 
so,  with  the  result  that  even  in  the  oldest  known  poly 
theisms  are  to  be  found  remarkable  approximations  to 
monotheism.  One  form  of  approximation  was  henotheism. 
When  worship  is  ardent  and  earnest  the  particular  god 
worshipped  is  apt  to  have  ascribed  to  him  the  attributes, 
as  it  were,  of  all  the  gods — an  almost  absolute  and 
exclusive  godhead.  Max  Miiller  has  shown  how  prominent 
a  phenomenon  henotheism  is  in  the  Vedas.  Page  Renouf 
has  shown  that  it  is  very  conspicuous  also  in  the  ancient 
inscriptions  and  hymns  of  Egypt.  Horus,  Ra,  Osiris, 
Amun,  Knum,  were  severally  spoken  of  as  if  each  were 
absolute  God,  invested  not  only  with  distinctive  divine 
attributes  but  with  all  divine  attributes.  In  the  religious 
records  of  Babylon  and  Assyria  monotheistic  approxima 
tions  of  the  same  kind  are  likewise  common.  Now,  in 
themselves  such  monotheistic  modes  of  expression  may 
truly  be  held  to  be  the  products  of  passing  moods  of  mind, 
not  reflexions  of  permanent  conviction.  But  every  mood 
of  mind  tends  to  perpetuate  itself,  and  the  enthusiasm 
of  piety  which  utters  itself  in  henotheistic  praises  and 
prayers  may  take  abiding  possession  of  the  soul  of  a 
powerful  ruler  or  even  of  the  hearts  of  a  whole  class  of 
society  or  of  a  whole  people,  and  may  seem  to  them  to 
find  the  strongest  possible  confirmation  in  experience. 
We  may  illustrate  from  Assyrian  religious  history. 
Tiglath-Pileser  showed  a  marked  preference  for  the 
worship  of  Asshur,  to  him  "king  of  all  the  gods,"  "he 
who  rules  supreme  over  the  gods."  Nebuchadnezzar, 
again,  showed  a  great  partiality  for  the  god  Merodach, 
and  applied  exclusively  to  him  such  magnificent  titles  as 
"  the  lord  of  all  beings,"  "  the  lord  of  the  house  of  the 
gods,"  "  the  lord  of  lords,"  "  the  lord  of  the  gods,"  "  the 
king  of  heaven  and  earth."  Nabonidus,  on  the  other 
hand,  specially  revered  Sin,  the  moon-god,  and  represented 
him  as  "  the  great  divinity,"  "  the  king  of  gods  upon 
gods,"  "  the  chief  and  king  of  the  gods  of  heaven  and 
earth."  A  preference  of  this  kind  might  arise  from  some 
merely  accidental  or  personal  cause,  and  be  confirmed  by 
experiences  mainly  individual,  and  yet  have  a  vast 
historical  influence.  The  devotional  choice  of  a  people 
must  tend,  however,  still  more  than  that  of  any  monarch 
to  the  elevation  of  one  god  towards  absolute  godhead.  It 
was  accordingly  what  raised  Asshur,  the  special  national 
god  of  the  Assyrians,  to  the  head  of  the  Babylonian- 
Assyrian  pantheon  during  the  Assyrian  period.  In  a 
struggle  of  deities  for  supremacy  the  national  god  has  an 
immense  advantage  in  that  he  has  both  the  piety  and  the 
patriotism  of  the  people  on  his  side.  His  rule  is  identified 
with  providence  ;  he  is  credited  with  all  the  victories  and 
successes  of  the  nation  ;  and  his  power  and  godhead  seem 
certified  by  fact  and  experience.  The  logic  of  events  in 
every  advancing  nation  combines  with  the  essential  tend 
encies  of  piety  and  with  the  growth  of  conscience  and 
reason  to  promote  belief  in  the  unity  and  perfection  of 
the  Divine.  The  general  course  of  providence  is  no  more 
polytheistic  than  it  is  atheistic.  The  best  exemplification 
of  the  operation  of  the  piety  of  an  influential  class  in  tran 
scending  polytheism  is  Brahmanism.  But  for  the  impulse 
given  by  Brahmanical  piety  Brahmanical  speculation  would 
never  have  reduced  the  Vedic  gods  to  manifestations  of 
Brahma.  Henotheistic  forms  of  approximation  to  mono 
theism  are  not,  however,  the  only  ones.  Particular  gods 
— all  of  them — may  be  dropped  out  of  view,  and  the 
generic  thought  of  God  alone  retained.  The  mind  and 
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heart  of  the  devout   may  be  directed  exclusively  to  the 
power  of  the  powers,  the  God  in  the  gods,  God  simply, 
the  Divinity.     The  formation  of  names  expressing  Divinity 
in  the  abstract  is  an  evidence  of  the  existence  of  such  a 
process,  and  names  of  the  kind  are  to  be  found  even  among 
very  rude  peoples.     But  there  are  more  obvious  and  con 
clusive  indications.     In  one  of  the  most  ancient  of  books, 
for  example,  and  probably  the  oldest  manuscript  in  the 
world,  the  maxims  of  Patah-Hotep,  a  wise  Egyptian  prince 
of  the  fifth  dynasty,  God  simply  (nutar)  is  often  spoken 
of  without  a  name  or  any  mythological  characteristic,  and 
in  a  way  which  is  in  itself  quite  monotheistic.     "  If  any 
one  beareth  himself  proudly  he  will  be  humbled  by  God, 
who  maketh  his  strength."     "If  thou   art  a  wise   man, 
bring  up  thy  son  in  the  love  of  God."     "  God  loveth  the 
obedient,  and   hateth   the  disobedient."     Sentences   like 
these  standing  alone  would  be  pronounced  by  every  one 
monotheistic  ;  and  even  when  standing  alongside  of  refer 
ences  to  "  gods  "  and  "  powers  "  they  show  that  said  gods 
and  powers  were  not  deemed  by  the  Egyptian  sage  incon 
sistent  with  oneness  of  power  and  godhead  or  exhaustive 
of  their  fulness.     In  Babylonian- Assyrian  religious  history 
there   are  also  distinct   traces  of  the  rise   of   the  spirits 
of  worshippers  above  particular  deities,  simply  to  deity. 
Sometimes  they   appear   with   special   clearness   in   con 
nexions  which  tell  of  awakened  and  afflicted  conscience, 
of  the  pressure  of  a  sense  of  sin  and  guilt  forcing  on  the 
heart,  as  it  were,  a  conviction  of  One  with  whom  it  has  to 
deal,  of  its  need  of  the  forgiveness  and  favour,  not  of  this 
god  or  of  that,  but  of  God.     The  following  passage  may 
be  cited  as  an  instance.     "  O  my  Lord,  my  sins  are  many, 
my  trespasses  are  great,  and  the  wrath  of  the  gods  has 
plagued  me  with  disease,  and  with  sickness  and  sorrow. 
I  fainted,  but  no  one  stretched  forth  his  hand  !     I  groaned, 
but  no  one  heard  !     O  Lord,  do  not  abandon  Thy  servant ; 
in  the  waters  of  the  great  stream  do  Thou  take  his  hand  ; 
the  sins  which  he  has  committed  do  Thou  turn  to  righteous 
ness."     Many   parallel   passages   might   be    drawn   from 
Hindu,    Greek,  and   other   sources.     Clearness   of  moral 
perception  is  decidedly  favourable  to  monotheistic  belief. 
The  practical  reason  contributes  as  well  as  the  speculative 
reason,  and  precisely  in  the  measure  of  its  healthiness  and 
vigour,  to  the  formation  of  a  true  idea  of  the  Divine.     It 
was  due  more  to  their  moral  earnestness  and  insight  than 
to  their  intellectual   superiority  that   the  Persians   came 
nearer  to  monotheism  than  any  other  people  of  heathen 
antiquity.     Ahriman  was  entirely  evil,  and  therefore  only 
to  be  hated  and  combated ;  while  Ahuramazd  was  abso 
lutely  divine,  perfectly  good,  and  therefore  to  be  supremely 
worshipped  and  obeyed.     This  moral  dualism  approached 
more  closely  to  true  monotheism  than  the  later  speculative 
monism,  which  placed  above  both  Ahuramazd  and  Ahriman 
Zervanakarene,  boundless  time,    indeterminate  being,   an 
ethically  indifferent  destiny.     Finally,  reason  in  striving  to 
understand   and  explain  the  world   tends  towards  mono 
theism.     The  mind   cannot  be  expected  to  recognize  the 
unity  of  God  until  it  recognizes  the  unity  of  nature ;  when 
it  sees   nature   to  be  a  whole,  a   universe  or   cosmos,  it 
cannot  but  form  a  conception  of  it  which  will  be  panthe 
istic,  if  the  unity  of  substance,  law,  and  evolution  be  alone 
acknowledged,  and  monotheistic  if  a  unity  of   causality, 
rational   plan,  and  ethical   purpose  be  also  apprehended. 
In  the  measure  in  which  reason  advances  either  on  the 
path  of  scientific  investigation  or  of  philosophical  specu 
lation,    polytheism   must   retreat  and   disappear  ;  in   the 
measure  in  which  it  discerns  unity,  order,  system,  moral 
government,  indications  of  spiritual  character  and  design 
in  the  world,  monotheism  must  rise  and  spread.     Now,  in 
the  chief  progressive  heathen   nations  reason,  it  can  be 
proved,  has  gradually  gained  on  imagination.     Hence  the 


polytheisms  which  they  built  up  in  their  youth  have  been 
undermined  and  broken  down  by  them  in  their  maturity.1 

A   monotheistic   movement   can   be   clearly   traced   in  Mono- 
ancient  Greece.     The   popular   religion   of   Greece,  as  it  theistic 


appeared  in  the  Homeric  poems,  was  as  distinctly  poly- 
theistic  and  as  little  monotheistic  as  any  known  religion.  m  ece' 
Its  gods  were  all  finite,  begotten,  and  thoroughly  indi 
vidualized  beings.  The  need  of  unity  was  responded  to 
only  by  the  supremacy  of  Zeus,  and  Zeus  was  subject  to 
destiny,  surrounded  by  an  aristocracy  far  from  orderly 
or  obedient,  and  participant  in  weakness,  folly,  and  vice. 
To  its  eternal  honour  the  Greek  spirit,  however,  was  not 
content  with  so  inadequate  a  conception  of  the  Divine,  but 
laboured  to  amend,  enlarge,  and  elevate  it.  The  poets 
and  dramatists  of  Greece  purified  and  ennobled  the  popular 
myths,  and,  in  particular,  so  idealized  the  character  and 
agency  of  Zeus  as  to  render  them  accordant  with  a  true 
conception  of  the  Godhead.  The  Zeus  of  ^Eschylus  and  of 
Sophocles  was  not  only  not  the  Zeus  of  Homer,  but  was  a 
god  belief  in  whom  was  inconsistent  with  belief  in  any 
of  the  Homeric  gods.  The  dramatists  of  Greece  did  not 
assail  the  popular  conception  of  Divinity,  but  they  sub 
stituted  for  it  one  which  implied  that  it  was  without 
warrant  or  excuse.  They  developed  the  germs  of  mono 
theism  in  the  Greek  religion,  while  leaving  untouched  its 
polytheistic  assumptions  and  affirmations.  These,  how 
ever,  were  not  only  persistently  undermined,  but  often 
directly  attacked  by  the  philosophers,  some  of  whom 
eventually  reached  a  reasoned  knowledge  of  the  one 
absolute  Mind.  Xenophanes,  Empedocles,  and  Anaxagoras 
were  among  the  pre-Socratic  philosophers  who,  on  grounds 
of  reason,  rejected  the  polytheism  and  anthropomorphism 
of  the  current  mythology,  and  advocated  belief  in  one  all- 
perfect  divine  nature.  Socrates,  although  avoiding  all 
attacks  on  the  popular  religion  calculated  to  weaken  the 
popular  reverence  for  divine  things,  had  real  faith  only  in 
the  one  supreme  Reason,  the  source  and  end  of  all  things  ; 
and  the  best  representatives  of  later  Greek  philosophy 
were  in  this  respect  his  followers.  Plato  attained  by  his 
dialectic  a  conception  of  God  which  will  always  deeply 
interest  thoughtful  men.  God  he  deemed  the  highest 
object  of  knowledge  and  love,  the  source  of  all  being, 
cognoscibility,  truth,  excellence,  and  beauty,  —  the  One,  the 
Good.  The  controversy  as  to  whether  his  conception  may 
be  more  correctly  designated  theistic  or  pantheistic  will, 
perhaps,  never  be  brought  to  a  decisive  conclusion,  but 
in  its  general  truth  and  grandeur  it  must  be  admitted 
far  to  transcend  either  the  monotheism  of  the  vulgar 
or  any  popular  form  of  pantheism.  Aristotle's  character 
istic  cautiousness  of  judgment  showed  itself  in  the  very 
meagreness  of  his  theology.  The  representation  which  he 
gives  of  God  hardly  meets  at  all  the  demands  of  affection 
and  of  practical  life,  yet  so  far  as  it  goes  will  be  generally 
regarded  as  thoroughly  reasonable.  It  is  more  unequivo 
cally  theistic  than  that  of  Plato.  It  sets  forth  God  as 
without  plurality  and  without  parts  ;  free  from  matter, 
contingency,  change,  and  development  ;  the  eternal  un 
moved  mover,  whose  essence  is  pure  energy  ;  absolute 


1  The  best  literature  relating  to  the  subject  of  the  preceding 
paragraph  is  indicated  in  the  lists  of  books  given  in  connexion  with 
the  relevant  sections  in  Tiele's  Outlines  of  the  History  of  Religion, 
and  particularly  in  the  French  translation  by  M.  Vernes.  Hegel's 
Philosophy  of  Religion,  Buusen's  God  in  History,  Freeman  Clarke's 
Ten  Great  Religions,  the  St  Giles  Lectures  on  the  Faitlis  of  the  World, 
still  more  the  series  of  Sacred  Books  of  the  East,  and  of  ancient  texts 
published  under  the  title  of  Records  of  the  Past,  and  the  volumes  of 
the  Rev.  de  VHist.  des  Religions,  will  be  found  useful  to  those  wish 
ing  to  make  a  survey  of  heathen  thought  regarding  God  so  far  as  it 
approximated  to  the  theistic  idea.  For  the  conceptions  of  the  Divine 
entertained  by  non-civilized  peoples,  see  especially  Waitz's  Anthro- 
pologie,  and  Reville's  Religions  des  Non-Civilises,  who  both  give 
extensive  lists  of  literature. 


THEISM 


239 


Mono 
theism  in 
Israel. 


Old  Testa 

ment 

theology. 


New 
Testa 
ment 
theology. 


spirit,  self-thinking  reason,  the  vo^crt?  vo^o-ews ;  the  one 
perfect  being,  whose  life  is  completely  blessed,  and  whose 
likeness  is  the  goal  towards  which  the  whole  universe 
tends.  Stoicism  was  originally  and  predominantly  a 
materialistic  or  hylozoic  form  of  pantheism  ;  but  some  of 
its  greatest  representatives  conceived  of  God  in  a  decid 
edly  theistic  manner  as  the  supreme  moral  reason.  The 
beautiful  hymn  of  Cleanthes  to  Zeus  is  full  of  the  purest 
devotional  feeling,  springing  from  a  clear  sense  of  personal 
relationship  to  the  one  all-ruling  personal  Spirit.  Greek 
philosophy  proceeded  throughout  its  whole  course  in  entire 
independence  of  the  popular  polytheism,  and  was  a  con 
tinuous  demonstration  of  its  futility  ;  and  it  largely  con 
tributed  to  that  reasoned  natural  knowledge  of  God  which 
must  underlie  all  rational  belief  in  revelation.  It  discerned 
in  some  measure  all  the  chief  arguments  which  have  since 
been  employed  as  theistic  proofs.  It  failed,  however,  to 
conceive  of  God  as  truly  creative,  or  of  the  universe  as  in 
its  very  substance  the  result  of  divine  action  ;  it  failed  also 
to  make  evident,  even  to  cultured  minds,  the  superiority 
of  monotheism  to  pantheism  and  scepticism ;  and  it  failed 
especially  to  convert  the  common  people  to  faith  in  one 
sole  Deity.1 

Israel  presents  us  with  the  first  example  of  a  mono 
theistic  nation.  The  controversies  as  to  how  Israel  ac 
quired  this  pre-eminence  can  only  be  decided  by  critical 
and  historical  investigations  into  which  we  cannot  here 
enter  (see  ISRAEL). 

The  science  of  Old  Testament  theology,  giving  due  heed 
to  the  results  of  critical,  historical,  and  exegetical  research 
regarding  the  documents  with  which  it  deals,  has  to  trace 
by  what  means  and  through  what  stages  Hebrew  mono 
theism  was  developed  and  established  ;  and  to  the  treatises 
on  this  science  our  readers  must  be  referred.  The  mono 
theistic  movement  in  Israel  was  one  of  continuous  progress 
through  incessant  conflict  until  a  result  was  reached  of 
incalculable  value  to  humanity.  That  result  was  a  faith 
in  God  singularly  comprehensive,  sublime,  and  practical, — 
a  faith  which  rested,  not  on  speculation  and  reasoning,  but 
on  a  conviction  of  God  having  directly  revealed  Himself 
to  the  spirits  of  men,  and  which,  while  ignoring  meta 
physical  theorizing,  ascribed  to  God  all  metaphysical  as 
well  as  moral  perfections  ;  a  faith  which,  in  spite  of  its 
simplicity,  so  apprehended  the  relationship  of  God  to  nature 
as  neither  to  confound  them  like  pantheism  nor  to  separate 
them  like  deism,  but  to  assert  both  the  immanence  and  the 
transcendence  of  the  divine  ;  a  faith  in  a  living  and  per 
sonal  God,  the  almighty  and  sole  creator,  preserver,  and 
ruler  of  the  world  ;  a  faith,  especially,  in  a  God  holy  in  all 
His  ways  and  righteous  in  all  His  works,  who  was  directing 
and  guiding  human  affairs  to  a  destination  worthy  of 
His  own  character ;  and,  therefore,  an  essentially  ethical, 
elevating,  and  hopeful  faith.  The  existence  of  utterances 
in  the  Hebrew  Scriptures  which  show  that  Hebrew  faith 
was  not  always  thus  enlightened,  and  sometimes  conceived 
of  God  as  partial  and  cruel,  is  no  reason  for  not  acknow 
ledging  the  general  justice  and  grandeur  of  its  representa 
tion  of  the  Supreme.2 

The  God  of  the  Old  Testament  is  also  the  God  of  the 
New.  Christ  and  the  apostles  accepted  what  Moses  and 
the  prophets  had  taught  concerning  God  ;  they  assigned  to 

1  See  Zeller,  Die  Entwickelung  des  Monotheismus  bei  den  Griechen 
(in  Vortriige,  vol.  i. ) ;  and  Cocker,  Christianity  and  Greek  Philosophy, 
1875;  also,  Meiners,  Historia  Doctrlnse  de  Vero  Deo,  1780. 

2  See  the  0.  T.  Theologies  of  Oehler,  Schultz,  Kayser,  Piepenbring, 
&c. ;  Ewald,  Lehre  der  Bibel  von  Gott ;  Baudissen,  Stud.  z.  Semit. 
Religionsgeschichte  ;  Kuenen,  Hibbert  Lecture  ;  Duhm,    Theologie  d. 
Propheten  ;  W.  Robertson  Smith,  Prophets  of  Israel,  &c.     As  to  the 
name  "  Jahveh,"  an  instructive  summary  and  examination  of  views  is 
given  by  Prof.  Driver  in  his  article  "Recent  Theories  on  the  Origin 
and  Nature  of  the  Tetragrammaton,"  in  Stitdia  Biblica,  Oxford,  1885. 


Him  no  other  attributes  than  had  already  been  assigned  to 
Him.     Like  Moses  and  the  prophets  also  they  made  no 
attempt  formally  to   prove  the  existence  or   logically  to 
define  the  nature  of  God,  but  spoke  of  Him  either  as  from 
vision  or  inspiration.     And  yet  their  doctrine  of  God  has 
original  and  peculiar  features.     Thus,  first,  the  fatherhood 
of   God  was  taught  with  incomparable   distinctness   and 
fulness   by  Jesus   Christ, — a  fatherhood   not   merely  of 
natural    creation   or   national   election,    but    of   spiritual 
relationship   of   love,    sympathy,    mercy,    and    grace   for 
individual   souls.     Such  fatherhood,  if   acknowledged  at 
all,  was  only  very  rarely   and  vaguely  acknowledged  in 
heathendom,  and,  although  not  wholly  absent    from  the 
Old  Testament,  is  far  from  clearly  and  prominently  there, 
and,  indeed,  is  present  chiefly  by  implication  in  passages 
which  refer  directly  only  to  God's  connexion  with   the 
people  of  Israel,  as  an  elect  and  covenant  people ;  it  is 
conspicuous  and  central,  however,  in   the   conception   of 
God  introduced  by  Christianity.     Secondly,  Divine  father 
hood  had  its  correlate  in  Divine  sonship.     God  is  repre 
sented  in  the  New  Testament  as  revealing  His  fatherhood 
through  His  Son,  Jesus  Christ.     In  Old  Testament  repre 
sentations  of  Israel,  the  Messiah,  and  Wisdom,  and  in  the 
Logos  doctrine   of   Judseo- Alexandrian  philosophy,   some 
approximations  to  this  conception  of  the  Divine  may  be 
traced,  but  they  fell  far  short  of  it.     According  to  the 
New   Testament,   God   is   not   merely   infinitely   exalted 
above  the  world  and  definitely  distinguished  therefrom,  nor 
merely  immanent  and  everywhere  operative  in  nature,  but 
also  incarnate  in  Christ ;  and  Christ  is  not  merely  "  the 
Son  of  man,"  essentially  sharing  in  humanity  and  truly 
representing  it  before  God,  but  also  "  the  Son  of  God," 
essentially  sharing   in   Divinity,   and   giving   the   fullest 
disclosure  of  it  to  man.     The  foundation  of  the  Christian 
faith  as  laid  down  in  the  New  Testament  is  that  Christ 
through  His  unique  relation  as  Son  to  the  Father  perfectly 
declared   and  expressed   the  nature  and  will  of  God  in 
relation  to  human  salvation.     Thirdly,  God  is  exhibited 
in  the  New  Testament  as  the  Spirit,  the  Holy  Ghost,  who 
dwells  in  the  spirits  of  men,  to  work  in  them  the  will  of 
the  Father,  and  to  conform  them  to  the  image  of  the  Son. 
Only  when  thus  exhibited  can  the  revelation  of  the  Divine 
name  be  regarded  from  the  New  Testament  point  of  view 
as  other  than  manifestly  incomplete.     Even  the  manifesta 
tion  of  God  in  Christ,  being  objective  and  single,  must  be 
supplemented  by  a  manifestation  which  is  subjective  and 
multiple,  before  the  one  God,  the  one  Christ,  can  find  a 
place  in  the  manifoldness  of  souls,  the  multitude  of  sep 
arate  hearts  and  lives.     The  manifestation  of  the  Spirit 
is   such  a  manifestation,  and  completes  in  principle  the 
revelation  of  the  Christian  idea  of  God,  the  revelation  of 
His  threefold  nature  and  name.    This  revelation  completed 
God  can  be  thought  of  as  absolute  spirit,  absolute  love, 
absolute   good,  and  was,  to   some  extent  explicitly,  and 
throughout  implicitly,  so  represented  in  the  New  Testa 
ment.     It  is  precisely  in  virtue  of  the  threefold  represen 
tation  of  God  characteristic  of  the  New  Testament  that 
Christianity  is  still  held  by  so  many  of  the  world's  pro- 
foundest  thinkers  as  the  absolute  and  perfect  religion,  the 
crown  and  consummation  of  religion, — speculatively  con 
sidered,  an   absolute   revelation  of   God,   and   practically 
considered,  a  perfect  salvation, — within  which  there  may 
be  infinite  evolution  and  progress,  but  beyond  which  there 
can  be  no  true  light  or  real  growth.3 

The  threefold  representation  of  God  in  the  New  Testa-  Doctrine 
ment  was  an  entirely  religious  and  practical  representa-  of  ^ 
tion,  inseparably  connected  with   the  historical   facts   of    ruutv- 


3  The  New  Testament  representation  of  God  is  treated  of  in  the  New 
Testament  Theologies  of  Schmid,  Reuss,  Oosterzee,  and  Weiss  ;  also  in 
Wittichen,  Die  Idee  Gottes,  1865. 
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Christ's  life  and  the  spiritual  experiences  of  the  early 
Christians.  It  was  not  an  ontological  or  even  theological 
doctrine,  and  will  be  identified  by  no  competent  exegete 
with  the  dogma  of  the  Divine  Trinity  set  forth  in  the 
oecumenical  creeds.  The  propositions  constitutive  of  the 
dogma  of  the  Trinity — the  propositions  in  the  symbols  of 
Nice,  Constantinople,  and  Toledo  relative  to  the  immanent 
distinctions  and  relations  in  the  Godhead — were  not  drawn 
directly  from  the  New  Testament,  and  could  not  be  ex 
pressed  in  New  Testament  terms.  They  were  the  pro 
ducts  of  reason  speculating  on  a  revelation  to  faith — the 
New  Testament  representation  of  God  as  a  father,  a 
redeemer,  and  a  sanctifier — with  a  view  to  conserve  and 
vindicate,  explain  and  comprehend  it.  They  were  only 
formed  through  centuries  of  effort,  only  elaborated  by  the 
aid  of  the  conceptions  and  formulated  in  the  terms  of 
Greek  and  Roman  metaphysics.  The  evolution  of  the 
doctrine  of  the  Trinity  was  far  the  most  important  fact 
in  the  doctrinal  history  of  the  church  during  the  first  five 
centuries  of  its  post-apostolic  existence.  To  trace  and 
describe  it  fully  would  be  almost  to  exhibit  the  history  of 
Christian  thought  during  these  centuries.  It  had  neces 
sarily  an  immense  influence  on  the  development  of  theism. 
The  acceptance  of  the  catholic  doctrine  of  the  Trinity 
implied  the  rejection  of  pantheism,  of  abstract  monotheism, 
of  all  forms  of  monarchianism  or  unitarianism.  It  decided 
that  theistic  development  was  not  to  be  on  these  lines  or 
in  these  directions.  At  the  same  time  the  dogma  itself 
was  a  seed  for  new  growths  of  theistic  thought,  and 
demanded  a  development  consistent  with  its  own  nature. 
It  is  a  doctrine,  not  as  to  the  manifestations  and  revela 
tions  of  Godhead,  but  as  to  their  ground  and  explanation, 
the  constitution  of  Godhead,  a  doctrine  as  to  a  trinity  of 
essence,  which  accounts  for  the  Trinity  of  the  gospel  dis 
pensation.  It  affirms  the  unity  of  God,  but  requires  us 
to  conceive  of  His  unity,  not  as  an  abstract  or  indeter 
minate  self-identity,  not  as  "sterile,  monotonous  simpli 
city,"  but  as  a  unity  rich  in  distinctions  and  perfections, — 
the  unity  of  an  infinite  fulness  of  life  and  love,  the  unity 
of  a  Godhead  in  which  there  are  Father,  Son,  and  Holy 
Spirit,  a  trinity  of  persons,  a  diversity  of  properties,  a 
variety  of  offices,  a  multiplicity  of  operations,  yet  sameness 
of  nature,  equality  of  power  and  glory,  oneness  in  purpose 
and  affection,  harmony  of  will  and  work.  It  finds  its 
dogmatic  expression  as  to  what  is  ultimate  in  it  in  the 
formula — One  substance  in  three  persons,  of  which  the  first 
eternally  generates  the  second,  and  the  third  eternally 
proceeds  from  the  first  and  second.  Now,  manifestly, 
however  much  such  a  doctrine  as  this  may  have  satisfied 
thought  on  a  revelation  as  to  the  Godhead,  it  cannot  have 
exhausted  or  completed  it.  If  it  answered  certain  ques 
tions  it  raised  others,  and  these  more  speculative  and  pro 
found  than  those  which  had  been  answered.  What  is 
meant  by  affirming  God  to  be  "  substance  "  or  "  in  three 
persons  "  ?  What  is  meant  by  divine  "  generation  "  or 
"  procession "  1  How  are  the  substance  and  persons 
related?  How  are  the  persons  distinguished  and  inter 
related  ?  These  and  many  kindred  and  connected  ques 
tions  reason  became  bound  to  discuss  by  its  adoption  of 
the  doctrine  of  the  Trinity.  This  obligation  could  only  be 
temporarily  and  partially  evaded  or  concealed  by  represent 
ing  the  doctrine  as  "  a  mystery  "  to  be  accepted  simply  on 
authority  or  with  blind  faith.  Data  of  the  doctrine  may 
have  been  given  to  faith,  but  the  doctrine  itself  was  the 
work  of  reason,  and  on  no  ground  not  plainly  absurd  could 
that  work  be  held  to  have  terminated  in  589  A.D.  As 
soon  as  an  inspired  record  is  left  at  all,  as  soon  as  any 
speculation  is  allowed  on  its  contents,  as  soon  as  the  pro 
cess  of  forming  doctrine  is  permitted  to  begin,  all  conceiv 
able  right  to  stop  the  movement  anywhere  is  lost.  By  the 


blending,  however,  of  trinitarianism  with  theism  the  whole 
character  of  the  latter  was,  of  necessity,  profoundly 
changed.  A  trinitarian  theism  must  be  vastly  different 
from  a  Unitarian  as  regards  practice.  It  must  be  equally 
so  as  regards  theory.  It  must  be  far  more  speculative. 
By  its  very  nature  it  is  bound  to  undertake  speculative 
labours  in  which  a  simply  Unitarian  theism  will  feel  no 
call  to  engage.1 

It  was  the  general  conviction  of  the  early  Christian  Theism  in 
writers  that  formal  proofs  of  the  Divine  existence  were  patristic 
neither  necessary  nor  useful.  In  their  view  the  idea  of  writers- 
God  was  native  to  the  soul,  the  knowledge  of  God  intuitive, 
the  mind  of  man  a  mirror  in  which,  if  not  rusted  by  sin, 
God  could  not  fail  to  be  reflected.  The  design  argument, 
however,  came  early  into  use  and  was  frequently  employed. 
More  speculative  modes  of  reasoning  were  resorted  to  by 
Dionysius  of  Tarsus,  Augustine,  and  Boetius.  The  unity 
of  God  had  to  be  incessantly  affirmed  against  polytheists, 
Gnostics,  and  Manichseans.  The  incomprehensibility  of 
God  and  His  cognoscibility  were  both  maintained,  although 
each  was  sometimes  so  emphasized  as  to  seem  to  obscure 
the  other.  That  the  knowledge  of  God  may  be  reached 
by  the  three  ways  of  causality,  negation,  and  eminence  was 
implied  by  the  pseudo-Dionysius,  although  only  explicitly 
announced  by  Scotus.  Neither  any  systematic  treatment 
of  the  Divine  attributes  nor  any  elaborate  discussion  of 
single  attributes  was  attempted.  The  hypothesis  of 
eternal  creation  found  a  vigorous  defender  in  Origen,  but 
met  with  the  same  fate  as  the  dualist  hypothesis  of  un 
created  matter  and  the  pantheistic  hypothesis  of  emana 
tion.  Of  all  the  patristic  theologians  Augustine  was 
undoubtedly  the  most  philosophical  apologist  and  ex 
ponent  of  theism.  He  alone  attempted  to  refute  agnos 
ticism,  and  to  find  a  basis  for  the  knowledge  of  God  in  a 
doctrine  of  cognition  in  general.  On  the  large,  difficult, 
and  as  yet  far  from  adequately  investigated  subject,  the 
influence  of  Platonic  and  Aristotelian,  Stoic  and  Academic, 
Neopythagorean  and  Neoplatonic  speculation  on  the  for 
mation  of  the  Christian  doctrina  de  Deo,  it  is,  of  course, 
impossible  here  to  enter.2 

Mohammed  (570-632)  founded  a  monotheistic  religion  Moham- 
which  spread  with  amazing  rapidity  through  Arabia,  Syria,  me;d' 
Persia,  North  Africa,  and  Spain,  and  gave,  almost  wherever  anism> 
it  spread,  a  mighty  impulse  to  the  minds  and  wills  of 
men.  It  was  received  as  the  gift  of  special  inspiration 
and  revelation,  although  its  creed  contained  little  of 
moment  on  which  reason  would  seem  to  be  incompetent 
to  decide.  It  had  obvious  merits,  and  must  be  admitted 
to  have  rendered  real  and  important  services  to  culture, 
religion,  and  humanity,  but  had  also  conspicuous  faults, 
which  have  done  much  injury  to  individual,  domestic,  and 
national  life.  If  the  latest  were  always  the  best,  it  would 
be  the  most  perfect  of  the  three  great  theistic  religions  of 
the  world;  but  it  is,  in  fact,  the  least  developed  and  most 
defective.  Instead  of  evolving  and  extending,  it  marred 
and  mutilated  the  theistic  idea  which  it  borrowed.  In 
stead  of  representing  God  as  possessed  of  all  spiritual 
fulness  and  perfections,  it  exhibited  Him  as  devoid  of 
the  divinest  spiritual  attributes.  It  recognized  His 
transcendent  exaltation  above  His  creatures,  but  not  His 
sympathetic  presence  with  His  creatures ;  apprehended 
vividly  His  almighty  power,  His  eternity,  His  omnipres 
ence  and  omniscience,  but  only  vaguely  and  dimly  His 
moral  glory,  His  love  and  goodness,  His  righteousness 


1  Baur,  Ch.  Lehre  v.  d.  Dreieinigkeit,  &c.,  1841-43;  Meier,  Lehre 
v.  d.  Trinitat  in  hist.  Entwickl.,  1844. 

2  Roesler,  Philosophic/,  Veteris  Ecd.  de  Deo,  1782 ;  and  the  histories 
of  Christian  doctrine  byHagenbach,  Neander,  Shedd,  Bonifas,  Sheldon, 
Harnack,  &c. ;   Gangauf,  Des   h.  Augustinus  speculative  Lehre  von 
Oott,  1884. 
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and  holiness.  The  Allah  of  Mohammed  was  essentially 
despotic  will,  and  so  fell  far  below  the  Jahveh  of  Moses, 
essentially  righteousness,  and  the  Heavenly  Father  of 
Christ,  essentially  holy  love.  Mohammedanism  is  almost 
as  contrary  to  Christianity  as  one  form  of  theism  can  be 
to  another.  It  is  as  Unitarian  as  Christianity  is  trini- 
tarian.  Its  cardinal  tenet  is  as  distinctly  anti-trinitarian 
as  anti-polytheistic.  It  has  often  been  represented  as  hav 
ing  had  the  providential  task  assigned  it  of  preparing  the 
way  for  Christianity  by  destroying  polytheism  ;  in  reality, 
it  has  hitherto  offered  a  far  more  stubborn  resistance  to 
Christianity  than  any  polytheistic  religion  has  done.1 
Medieval  The  mediaeval  world  was  so  complex,  so  full  of  contrasts 
theology,  and  contradictions,  that  it  cannot  be  "  summed  up  in  a 
formula."  Most  general  statements  current  regarding  it 
will  be  found  on  examination  only  partially  true.  It 
is  often  described  as  the  age  in  which  external  religious 
authority  ruled,  and  all  religious  thought  ran  in  narrow, 
strictly  prescribed  paths,  whereas,  in  fact,  the  mediaeval 
theologians  were  far  freer  to  speculate  on  almost  all  points 
of  religious  doctrine  than  Protestant  divines  have  been. 
Because  traditionalism  abounded,  it  is  forgotten  that  ration 
alism  also  abounded  ;  because  scholasticism  flourished, 
that  mysticism  was  prevalent ;  because  theism  was  com 
mon,  that  pantheism,  speculative  and  practical,  was  not 
uncommon.  The  Middle  Age  was,  however,  par  excellence, 
the  age  of  theology.  Theology  never  before  or  since  so 
interested  and  dominated  the  human  intellect.  Nearly 
every  eminent  mediaeval  thinker  was  a  theologian.  The 
chief  streams  of  theistic  belief  and  speculation  which  tra 
versed  the  Middle  Age  were  three, — the  Christian,  Jewish, 
and  Mohammedan.  The  first  was  much  the  broadest  and 
fullest.  Few  points  of  theistic  doctrine  were  left  un- 
handled  by  the  Christian  divines  of  the  Middle  Age.  The 
conclusions  came  to  on  the  chief  points  were  various  and 
divergent.  As  to  the  manner  in  which  God  is  known,  for 
instance,  some  laid  stress  on  faith  or  authoritative  revela 
tion  ;  others  on  immediate  consciousness,  the  direct  vision 
of  the  pure  in  heart,  the  illumination  of  the  Spirit  of  God 
in  the  minds  and  hearts  of  the  true  children  of  God  ; 
others  on  reason  and  proof ;  and  some  attempted  media 
tion  and  synthesis.  Anselm  gave  logical  form  to  an  a 
priori  argument  for  the  Divine  existence  based  on  the  idea 
of  God  as  a  being  than  whom  a  greater  cannot  be  con 
ceived.  His  most  ingenious  attempt  to  demonstrate  the 
absurdity  of  supposing  the  perfect,  the  infinite,  to  be  a 
mere  subjective  fiction  prepared  the  way  for  the  multitude 
of  attempts,  identical  or  similar  in  aim,  which  have  since 
been  made.  Thomas  Aquinas  was  the  best  representative 
of  those  who  held  that  the  invisible  God  was  only  to  be 
known  through  His  visible  works.  He  argued  from  motion 
to  a  mover,  from  effect  to  cause,  from  the  contingent  to 
the  necessary,  from  lower  kinds  of  good  to  a  supreme 
good,  and  from  order  and  purpose  in  the  world  to  a 
governing  intelligence.  Raymond  of  Sebonde  added  to  the 
ontological  and  physico-teleological  arguments  a  moral 
argument.  William  of  Occam  criticized  keenly  and  un 
favourably  both  the  a  priori  and  a  posteriori  proofs,  and 
held  that  the  existence  of  God  was  not  a  known  truth  but 
merely  an  article  of  faith.  There  was  not  less  diversity  of 
view  as  to  how  far  God  may  be  known.  Erigena  held 
that  even  God  Himself  could  not  comprehend  His  own 
nature,  and  Eckhart  that  the  nature  of  God  is  neces 
sarily  unknowable,  as  being  a  nature  without  nature, 
without  predicates,  without  opposites,  pure  oneness.  That 
man  cannot  know  God's  real  nature,  cannot  know  Him  per 
essentiam,  cannot  have  a  quidditiva  cognitio  Dei,  and  that 

1  See  MOHAMMEDANISM,  and  authorities  there  mentioned ;  also 
Kuenen,  Hibbert  Lectures,  lect.  1,  with  authors  and  works  there 
indicated. 


the  so-called  attributes  of  God  are  only  descriptive  of  the 
effects  of  His  operations  as  they  appear  to  the  human 
mind,  or  even  are  merely  symbols  or  metaphors,  was 
maintained  by  many  of  the  scholastic  doctors.  Aquinas, 
for  example,  with  all  his  confidence  as  a  dogmatic  system- 
builder,  so  denied  the  cognoscibility  of  God.  That  the 
human  mind  may  have  a  true,  although  it  cannot  have  a 
perfect  knowledge  of  God, — an  apprehensive  but  not  a 
comprehensive  knowledge  of  Him, — was,  however,  in  the 
Middle  Age,  as  it  has  been  ever  since,  the  position  most 
commonly  taken  up.  The  scholastic  divines  discussed  a 
multitude  of  foolish  questions  regarding  God,  but  that 
was  not  due  to  extravagant  faith  in  the  power  of  the 
human  mind  to  know  or  comprehend  God.  Prof.  Sheldon 
very  justly  says,  "  on  the  whole,  the  scholastic  theology, 
notwithstanding  some  strong  negative  statements,  assumes 
in  reality  a  minimum  of  acquaintanceship  with  the  essen 
tial  nature  of  God."  The  negative  statements  are,  for 
the  most  part,  those  of  the  mystics  with  respect  to  the 
beatific  vision.  Mediseval  discussions  as  to  the  nature 
of  God  turned  chiefly  on  two  points, — the  relation  of 
the  Divine  essence  to  the  Divine  attributes  and  of  the 
one  Divine  substance  to  the  three  Divine  persons.  The 
conclusion  come  to  by  the  vast  majority  of  scholastic  theo 
logians  on  the  first  point  was  that  the  attributes  were  not 
really  or  objectively  in  God,  but  merely  human  repre 
sentations  reflected,  as  it  were,  on  the  idea  of  God,  because 
the  mental  constitution  of  man  is  what  it  is,  and  because 
God  wished  to  be  thought  of  in  certain  divers  manners. 
To  hold  them  objectively  real  in  God,  and  therefore  intrin 
sically  distinct  either  from  the  essence  of  God  or  from  one 
another,  was  considered  to  be  incompatible  both  with  the 
incomprehensibility  and  with  the  absolute  simplicity  of 
the  Divine  nature.  Duns  Scotus,  in  maintaining  that  the 
attributes  were  formalitates  realiter  distinctx,  took  up  an 
exceptional  position.  On  the  other  point  the  conclusion 
as  generally  reached  was  one  seemingly  quite  inconsistent 
with  the  foregoing,  namely,  that  the  persons  were  objec 
tively  and  eternally  real  and  distinct.  The  discrepancy  is 
especially  apparent  in  those  theologians  (e.g.,  Anselm, 
Abelard,  Hugo  and  Richard  of  St  Victor,  Alexander  of 
Hales,  and  Aquinas)  who  represented  the  persons  of  the 
Trinity  as  corresponding  to  distinctions  among  the  very 
attributes  which  they  in  another  reference  denied  to  be 
distinct.  The  mediaeval  schoolmen,  with  very  few  and 
doubtful  exceptions,  conjoined  with  their  theism  the 
doctrine  of  the  Trinity  as  defined  by  the  ancient  church. 
Roscelin  of  Compiegne  and  Gilbert  de  la  Porre"e  laid 
themselves  open  to  the  charge  of  tritheism  ;  and  obviously 
nominalism,  by  allowing  nothing  but  a  nominal  existence 
to  the  essence  or  general  nature  of  which  the  individual 
is  a  specimen,  tended  towards  tritheism, — towards  resolv 
ing  the  Trinity  into  a  triad  of  Divine  individuals  or  self- 
subsistent  beings,  connected  only  by  a  common  specific 
character.  While  the  schoolmen  accepted  the  doctrine  of 
the  Trinity  on  authority,  they  did  not  conceive  them 
selves  precluded  from  endeavouring  to  illustrate  it  and 
to  make  it  appear  as  consonant  to  reason  as  possible. 
They  sought  to  show  its  consistency  with  the  unity  of  God, 
and  its  general  reasonableness  by  various  speculative  con 
siderations,  but  especially  by  the  aid  of  analogies  drawn 
from  the  constitution  of  the  mind  and  even  from  particular 
physical  phenomena.  They  did  not  suppose  that  they  were 
thereby  demonstrating  the  doctrine  of  the  Trinity  :  they 
fully  recognized  that  doctrine  to  be  the  indication  of  a 
mystery,  "  dark  with  excess  of  light,"  and  the  truth  of 
which  could  only  be  directly  apprehended  in  the  beatific 
vision  conferred  by  the  highest  and  most  special  grace ; 
but  they  proceeded  on  the  belief  that,  inasmuch  as  it  was 
a  central  truth  of  revelation,  the  whole  creation,  and. 
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above  all,  the  nature  and  essence  of  man's  spirit,  must 
bear  witness  to  it.  At  least  one  good  result  followed. 
Those  who  exercised  their  minds  on  the  doctrine  of  the 
Trinity  were  necessarily  led  in  some  measure  to  form 
another  idea  of  God  than  that  of  either  an  indeterminate 
unity  or  a  confused  synthesis  of  attributes, — to  think  of 
Him,  with  some  clearness  and  steadiness,  in  an  organic 
and  harmonious  manner,  as  absolute  being,  absolute  life, 
absolute  spirit,  absolute  intelligence,  absolute  love.  Such 
thought  as  this  distinctly  appeared  in  Anselm,  the  St 
Victors,  Aquinas,  Bonaventura,  Dante,  &c.  The  omni 
presence,  omnipotence,  and  omniscience  of  God,  and, 
generally,  what  are  called  His  metaphysical  and  intellectual 
attributes,  were  discussed  with  excessive  elaborateness  and 
subtlety,  while  His  moral  attributes  were  left  in  the  back 
ground,  or  considered  without  sufficient  earnestness  or 
insight.  The  problems  regarding  the  relationship  of  the 
Divine  attributes  to  human  agency,  and,  in  particular,  as 
to  the  compatibility  of  Divine  prescience  and  predestina 
tion  with  human  freedom  and  responsibility,  were  even  too 
laboriously  and  minutely  debated  between  the  mediaeval 
Augustinians  and  their  opponents.  What  the  disputants 
on  both  sides  lacked  was  intellectual  humility.  They 
strode  along  "  dim  and  perilous  ways  "  as  if  they  were  in 
plain  and  safe  paths,  or  as  if  their  own  faculties  were 
superhuman.  As  to  the  general  relation  of  God  to  the 
universe,  few,  if  any,  of  the  schoolmen  can  be  charged 
with  deism.  While  assigning  to  God  a  being  and  life 
transcending  the  universe,  they  also  affirmed  that  He  was 
everywhere  in  the  universe,  everywhere  wholly  present, 
everywhere  essentially  and  actively  present.  Pantheism 
was  prevalent  all  through  the  Middle  Ages,  but  only  two 
of  its  representatives,  perhaps — Erigena  and  Eckhart, — 
showed  much  speculative  capacity.1 

Moham-  Mohammedan  theism  drew  chiefly  from  faith  and  fana- 
medan  ticism  the  force  which  carried  it  onwards  with  such  rapid- 
theism.  jty  -n  -tg  earjy  career  Of  conquest.  At  the  same  time  it 
powerfully  stimulated  reason,  as  soon  appeared  in  remark 
able  intellectual  achievements.  Of  course,  reason  could 
not  fail  to  reflect  on  the  contents  of  the  faith  by  which 
it  had  been  awakened.  The  result  was  the  formation  of 
many  schools  of  religious  opinion.  So  far  as  our  subject 
is  concerned,  however,  all  mediaeval  Mohammedan  thinkers 
may  be  ranked  as  philosophers,  theologians,  or  mystics. 
The  philosophers  derived  little  of  their  doctrine  from 
Mohammed.  Even  in  what  they  taught  regarding  God 
they  followed  mainly  Aristotle,  and  in  some  measure  the 
Neoplatonists.  They  maintained  the  unity  of  God,  but 
conceived  of  it  in  a  way  unknown  to  Mohammed,  namely, 
as  a  unity  allowing  of  the  reality  of  no  distinctions,  quali 
ties,  or  attributes  in  God.  Then,  although  they  affirmed 
the  unity  of  God  in  the  strictest  abstract  manner,  they 
were  not  monists  but  dualists,  inasmuch  as  they  denied 
creation  ex  nihilo,  and  asserted  the  eternity  of  matter.  The 
mode  in  which  they  supposed  the  multiplicity  of  finite 

1  For  the  history  of  mediaeval  theism  may  be  consulted  the  histories 
of  philosophy  by  Tennemann,  Ritter,  Erdmann,  &c. ;  the  special 
histories  of  mediaeval  philosophy  by  Stockl  and  Haureau,  and  of  later 
scholasticism  by  K.  Werner;  the  histories  of  the  Trinity  and  of 
Christian  doctrine  already  mentioned;  and  a  multitude  of  monographs, 
e.g.,  those  of  Christlieb,  Huber,  and  Stoekl  on  Erigena;  of  Hasse, 
Reinusat,  Bouchitte  on  Anselm  or  his  ontological  argument ;  Delitzsch's 
Krilische  Darstellung  der  Gotteslehre  dfs  Thomas  Aquinas;  Ritschl's 
"Gesch.  Studien  z.  ch.  Lehre  von  Gott,"  iu  Jahresb.  f.  deutsche 
Theol.,  x.,  referring  chiefly  to  Aquinas  and  Scotus,  &c.  Mediaeval 
mysticism  has  found  in  Schmidt,  Lasson,  Preger,  Jundt,  admirable 
historians.  On  Eckhart  there  are  good  works  by  Martensen,  Lasson, 
and  others;  see  also  a  paper  by  Prof.  Pearson  in  Mind,  No.  xli! 
On  mediaeval  predestinarianism  consult  chapter  in  Mozley's  Treatise 
on  the  Augitstinian  Doctrine  of  Predestination.  The  keenest  hostile 
criticism  of  mediaeval  theism  is  that  of  Pasquale  D'Ercole,  11  Teismo 
Filosofico  Christiana,  1884. 


things  to  have  been  produced  from  God  was  by  a  series  of 
emanations  originating  in  Divine  intelligence,  not  in  Divine 
will.     Their  proofs  of  the  Divine  existence  were,  for  the 
most   part,  founded  on  the   principle   of  causality.     The 
philosophers   did   not   openly   oppose   the  theism  of   the 
Koran,  but  they  ignored  it  or  set  it  aside,  and  represented 
it  as  only  a  useful  popular  faith,  not  a  response  to  the 
demands  of  cultured  reason.     The  "  theologians,"  on  the 
other  hand,  took  their  stand  upon  the  Koran,  sought  to 
defend  and  develop  into   doctrine   its  representations   of 
God,  and  to  show  the  inconclusiveness  and  inconsistencies 
of  the  teaching  of  the  philosophers  regarding  God.     Even 
those  of  them,  however,  who  exalted  faith  and  revelation 
most — the  orthodox  Motakallemin  or  Asharites — by  no 
means   dispensed   with   philosophy  and   reason.     It   was 
chiefly  on  the  metaphysical  hypothesis  of  the  atomic  consti 
tution  of  matter  that  they  rested  their  proofs  of  the  Divine 
existence.     It  was  by  subtle  reasonings  that  they  sought 
to  establish  the  non-eternity  of  matter  and  the  unity  and 
immateriality  of  God.     It  was  on  speculative  grounds  that 
they  contended  God  had  eternally  possessed  all  the  attri 
butes  ascribed  to  Him  in  the  Koran.     Their  predestina- 
tionism  was  as  logically  elaborated  as  that  of  the  Augus- 
tinian  scholastics.     There  flourished  for  a  short  period  a 
school  of  liberal  Mohammedan  theologians,  the   Motazil- 
ites,  who,  while  accepting  the  two  fundamental  doctrines 
of  Islam — the  unity  of   God  and   the  divine  mission  of 
Mohammed, — refused  to  regard  the  Koran  as  an  absolute 
religious  authority,  and  sought  to  transform  Mohammed 
anism  into  a  reasonable  and  ethical  monotheism.     They 
insisted  on  the  rightful  conformity  of  faith  to  reason,  on 
human  freedom,  and  on  the  righteousness  as  well  as  the 
unity  of  God.     They  endeavoured,  in  fact,  to  substitute 
for  a  God  whose  essence  was  absolute  or  arbitrary  will  a 
God  whose  essence  was  justice.     This  meant,  however,  not 
to  develop  or  even  reform,  but  to  subvert  and  displace  the 
Mohammedan  idea  of  God,  and  the  wonder  is,  not  that 
they  failed  in  so  arduous  a  task,  but  that  they  had  the 
courage  to  undertake  it.     Mohammedan  mysticism  (Sufism) 
was  a  reaction,  chiefly  of  the  Persian  mind,  against  the 
narrowness  and  harshness  of  the  monotheism  of  the  Arabian 
prophet.     Unlike  philosophy,  it  was  not  a  mere  exotic, 
but  an  indigenous  growth  within  the  Mohammedan  area, 
and  hence  orthodoxy  has  never  been  able  to  eradicate  it. 
It  has  been  the  chief  support  of  spiritual  feeling  and  the 
chief  source  of  poetry  in  Mohammedan  lands.     It  still 
flourishes,  has  branches  innumerable,  and  through  its  poets 
has  shed  seed  widely  even  over  Christendom.     The  mystics 
refuse  to  think  of  God  as  an  arbitrary  unlimited  Will, 
separate  and  apart  from  everything ;  as  one  who  reveals 
Himself  clearly  only  through  the  words  of  a  prophet ;  as 
a  being  before  whom  man  is  mere  dust  and  ashes,  and  who 
demands  no  higher  service  than  fear,  unquestioning  faith, 
and  outward  obedience.     In  their  view  God  is  immanent 
in  all  things,  expresses  Himself  through  all  things,  and  is 
the  essence  of  every  human  soul.     There  is  not  only  no 
God  but  God,  but  no  being,  life,  or  spirit  except  the  being, 
life,  and   spirit   of   God;  and  every  man  may  be  God's 
prophet,  and  more  even  than  His  prophet.     For  a  man  to 
know  God  is  to  see  that  God  is  immanent  in  himself,  and 
that  he  is  one  with  God,  the  universal  life  which  breathes 
through  all  things.     Such  knowledge  or  vision  must  glorify 
all  nature,  and  must  dilate  and  rejoice  the  heart  of  him 
who  possesses  it.     Joy  and  ecstacy  must  characterize  the 
worship   of   the   Sufi.     A  religious  scepticism   based   on 
philosophical  scepticism — disbelief  in  the  existence  of  God 
grounded  on  disbelief  in  any   truth  not  guaranteed  by 
sense  or  mathematical  demonstration — was  not  unknown 
among  the  Saracens,  although  no  work  in  defence  of  it  has 
come  down  to  us,  and  perhaps  none  may  have  been  written. 
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In  Algazel  philosophical  scepticism  was  combined  with 
religious  dogmatism  and  mysticism.  He  subjected  the 
doctrines  of  the  philosophers  to  a  keen  and  hostile  criticism, 
and  maintained  that  reason  was  incompetent,  to  reach  the 
knowledge  of  God,  yet  cherished  an  ardent  and  exalted 
faith  in  God,  based  partly  on  the  Koran  and  partly  on 
mystic  contemplation  and  devout  experience.1 
Theism  Jewish  and  Mohammedan  religious  thought  were  inti- 
of  later  niately  connected  in  the  Middle  Age,  and  ran  a  nearly 
15 m'  parallel  course.  The  Rabbanites  and  the  Karaites  of  Juda 
ism  corresponded  to  the  orthodox  and  the  Motazilites  of 
Mohammedanism.  In  their  theism  there  was  no  new 
feature  or  peculiar  significance.  Jewish  theosophic  mysti 
cism  found  expression  in  the  Kabbalah.  The  idea  of  God 
there  presented  was  at  once  excessively  abstract  and 
excessively  fanciful.  It  must  be  studied,  however,  in  the 
original  source  or  in  special  works.  The  Jewish  philoso 
phers  differed  little  from  the  Arabian  philosophers  in  their 
teaching  regarding  the  evidences  of  the  Divine  existence, 
the  nature  and  consequences  of  the  Divine  unity,  and  the 
meaning  of  the  Divine  attributes.  At  the  same  time,  they, 
with  a  few  exceptions,  affirmed  the  non- eternity  of  matter, 
and  did  not,  like  the  Arabian  Aristotelians,  represent  pro 
vidence  as  merely  general.  They  maintained  strongly  the 
transcendence  of  God  and  the  impossibility  of  the  human 
mind  forming  any  positive  conception  of  His  essential  being. 
They  held  that  He  was  known  as  necessarily  existent,  but 
also  as  in  Himself  necessarily  unknowable.  Their  view  of 
the  unity  of  God  led  them  to  an  idea  of  God  which  may 
not  unjustly  be  designated  agnostic,  and  which  prevented 
their  regarding  either  nature  or  Scripture  as  a  revelation 
of  what  God  really  is.  Almost  alone  among  eminent  Jew 
ish  writers  of  the  Middle  Age,  Jehuda  Halevi  contended 
that  the  representation  of  God  given  in  the  revelation  to 
Israel  was  self-evidencing,  independent  of  the  support  of 
philosophy,  and  unattainable  in  any  speculative  way.  The 
function  of  reason  was,  in  his  view,  not  to  sit  in  judgment 
on  what  had  been  delivered  regarding  God  to  the  Jews, 
but  to  repel  the  objections  which  philosophy  had  brought 
against  it,  and  to  show  the  inadequacy  of  the  results 
reached  by  unaided  human  intelligence.  Maimonides 
undertook  to  establish  that  reason  and  faith,  science  and 
revelation,  were  at  one  in  what  they  affirmed  regarding 
God,  but  in  order  to  make  out  his  thesis  he  sacrificed  the 
literal  sense  of  Scripture  whenever  it  did  not  accord  with 
the  tenets  of  his  philosophy,  and  substituted  for  the 
representation  of  God  given  through  Moses  and  the 
prophets  one  very  different  in  character.  His  idea  of 
God  is  highly  abstract  and  metaphysical, — the  idea  of  a 
being  so  unlike  every  other  being  that  no  name  or  predicate 
whatever  when  applied  to  Him  can  bear  its  ordinary, 
or  indeed  any  intelligible  meaning.  Existence,  eternity, 
unity,  power,  wisdom,  justice,  and  other  attributes,  are 
not  in  Him  what  they  are  in  any  other  being  or  even 
analogous  in  Him  to  what  they  are  in  any  other  being.2 

1  Schahrastani's  Qeschichte  der  religiosen  u.  philosophischen  Secten 
bei  den  Arabern,  Germ,  trans,  by  Haarbriicker,  1850-51 ;  Wiistenfeld, 
Die  Akademie  der  Araber  u.  ihre  Lehrer,  1837 ;  Schmolders,  Essai 
sur  les  £coles  Philosophiques  ckez  les  Arabes,  1842 ;  Munk,  Melanges 
de  Philosophic  Juive  et  Arabe,  1859 ;  Steiner,  Die  Mutaziliten  oder 
Freidenker  in  Islam,  1865 ;  Renan,  Averroes  et  L' Averrcnsme,  1852, 
&c.       On  Eastern  mysticism,  see   Tholuck,  Sufismus  s.   Theosophia 
Persarum  Pantheistica,  1821,  and  Bluthensammlung  aus  der  morgen- 
landischen  Mystik,  1825;  Cowell,  "Persian  Literature,"  in  Oxford 
Essays  for  1855  ;  Palmer,  Oriental  Mysticism,  1867;  Redhouse,  The 
Mesnevi  of  Jelalu-d-Din,  1881   sq. ;  Vaughan,  in  Hours  with   the 
Mystics,  treats  of  the   Oriental  as  well  as  Christian  mystics.     For 
Persian  mysticism  in  its  latest  forms,  see  De  Gobineau,  Religions  et 
Philosophic  dans  I'Asie  Centrale,  1866.      On  Algazel,  see  Gosche, 
"  Ueber  Ghazzalis  Leben u.  Werke, "  inAbhand.  (philol.  u.  hist.)  d.  k. 
Akad.  d.  Wiss.  z.  Berlin,  1858. 

2  Muuk,  Esquisse  Historiquede  la  PMlosophie  chez  les  Juifs,  1849; 
Eisler,  Vorlesungen  uber  die  judischen  Philosophen  des  Mittelalters, 


In  Christian  Europe  the  human  mind  took  a  fresh  start  Renais- 
at  the  epoch  of  the  Renaissance.  It  revolted  against  the  san.ce 
authorities  to  which  it  had  long  been  submissive,  and penod> 
exercised  private  judgment  with  a  confidence  uncorrected 
and  unmoderated  by  experience.  It  turned  with  ardour 
to  the  free  discussion  of  the  greatest  theme  of  thought, 
and  probably  at  no  period  of  history  has  there  been  more 
individual  diversity  of  opinion  on  that  theme.  God  and 
His  relation  to  the  universe  were  treated  of  from  a  multi 
tude  of  points  of  view.  Scepticism,  naturalism,  and  pan 
theism  appeared  in  various  forms  ;  all  ancient  systems  of 
thought  as  to  the  Supreme  Being  found  advocates;  ail 
modern  theories  as  to  the  nature  of  the  Divine  were  in 
some  measure  anticipated.  Did  our  limits  permit  it  would 
not  be  uninteresting  to  expound  the  speculations  concern 
ing  Deity  of  several  of  the  writers  of  the  Renaissance, — 
and  especially,  perhaps,  of  these  three — Nicolaus  of  Cusa, 
Giordano  Bruno,  and  Thomas  Campanella.  The  theo 
sophic  mysticism  of  the  period  was  a  preparation  for  the 
Reformation.3 

The  fusion  of  theology  and  philosophy  was  the  distinc 
tive  feature  of  mediaeval  Christendom  ;  their  separation 
has  been  a  marked  characteristic  of  modern  Christendom. 
Even  when  both  have  been  occupied  with  religious 
inquiries  and  thoughts  of  God  they  have  kept  apart ;  they 
have  often  co-operated,  but  seldom  commingled.  Theology 
has  been  on  the  whole  cleric,  and  comparatively  conserva 
tive  ;  philosophy  has  been  on  the  whole  laic,  and  compara 
tively  progressive.  But  for  theology  holding  fast  to  what 
had  been  handed  down  as  truth  regarding  God  there  must 
have  been  little  continuity  or  consistency  in  the  development 
of  religious  convictions ;  but  for  philosophy  restlessly  seek 
ing  ever  more  light  there  would  have  been  little  growth  or 
increase  of  knowledge  of  the  Divine. 

The  Reformers  held  that  there  was  a  knowledge  of  God  The 
naturally  planted  in  the  human  mind,  and  also  derivable  Reforma- 
from  observation  of  the  constitution  and  government  of  tlon> 
the  world,  but  that  this  knowledge  was  so  marred  and 
corrupted  by  ignorance  and  sin  as  to  require  to  be  con 
firmed  and  supplemented  by  the  far  clearer  and  fuller  light 
of  the  special  revelation  in-  the  Scriptures.  They  were 
deeply  sensible  of  the  evils  which  had  arisen  from  the 
over-speculation  of  the  scholastic  divines  on  the  nature  of 
God,  and  were  under  the "  impression  that  it  would  have 
been  well  if  men  had  been  content  to  accept  the  statements 
of  Scripture  on  the  subject  with  simple  and  unhesitating 
faith.  Luther  wished  theology  to  begin  at  once  with  Jesus 
Christ.  Melanchthon  said,  "  There  is  no  reason  why  we 
should  devote  ourselves  much  to  these  most  lofty  subjects, 
the  doctrine  of  God,  of  the  unity  of  God,  of  the  Trinity  ol 
God";  and  in  the  early  editions  of  his  Loci  Communes  he 
entered  into  no  discussion  of  these  themes.  Zwingli  in  his 
De  Vera  et  Falsa  Beligione  and  even  Calvin  in  his  Institutio 
Religionis  Christianas  delineated  the  doctrina  de  Deo  only 
in  outline  and  general  features.  In  the  confessions  of  the 
churches  of  the  Reformation  nothing  which  the  ancient 
church  had  cecumenically  determined  as  regards  that 
doctrine  was  rejected,  and  nothing  new  was  added  thereto. 
It  soon  became  apparent,  however,  that  the  mind  would 
by  no  means  confine  its  thoughts  of  God  within  the  limits 
which  the  Reformers  believed  to  be  alone  legitimate  and 
safe.  The  idea  of  God  is  so  central  in  religion  that  it 
must  affect  and  be  affected  by  every  change  of  thought  on 


1870,  1876;  Joel,  Beitrage  z.  Gesch.  d.  Philosophic,  1876.  On  the 
Kabbalah,  see  Franck  and  Ginsburg.  Kaufmann,  Qeschichte  der  Attri- 
butenlehre  in  der  judischen  Religionsphilosophie  der  Mittelalters, 
1877;  Friedlander,  Guide  of  the  Perplexed  of  Maimonides,  3  vols., 
1885. 

3  M.  Carriere's  Philosophische  Weltanschauung  der  Reformationszcit, 
1887 ;  Punjer's  Religionsphilosophie,  i.  51-59,  69-75,  76-80 ;  Bobba's 
Conoscenza  di  Dio,  iii.  1-90. 
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any  religious  theme.  The  many  and  violent  controversies 
within  Protestantism  all  reacted  on  the  doctrine  relative 
to  Deity,  causing  it  to  be  studied  with  intense  energy,  but 
in  a  manner  and  spirit  very  unfavourable,  on  the  whole,  to 
truth  and  piety.  Every  new  dispute  elicited  more  abstruse 
conclusions  and  more  subtle  definitions.  In  the  disputa 
tions  of  orthodox  divines  of  the  17th  and  18th  centuries  as 
to  the  nature,  the  attributes,  the  decrees,  and  the  operations 
of  God,  we  see  scholasticism  with  all  its  peculiarities  re- 
introduced  and  often  exaggerated.  Yet  Protestant  theism 
was  in  various  respects  an  advance  on  that  of  the  doctors 
of  mediaeval  scholasticism.  The  protest  of  the  Reformers 
against  the  faults  of  the  scholastic  treatment  regarding 
God  did  not  lose  its  pertinency  or  value  because  their  own 
followers  fell  into  these  very  faults.  If  the  subsequent 
history  plainly  showed  that  the  doctrine  could  not  have 
been  so  fixedly  and  exhaustively  determined  by  the  ancient 
church  as  the  Reformers  supposed,  it  also  showed  that 
the  scholastic  treatment  of  the  doctrine  had  been  justly 
condemned  by  them,  and  that  speculation  regarding  God 
when  not  rooted  in  spiritual  experience  must  necessarily 
be  unfruitful.  The  scholasticism  of  Protestantism  was  in 
essential  contradiction  to  the  genius  and  aim  of  Protestan 
tism.  Then,  in  the  Protestant  doctrine  of  God  more 
prominence  was  given  than  had  previously  been  done  to 
His  manifestation  in  redemption,  to  the  relation  of  His 
character  towards  sin,  and,  in  particular,  to  the  attribute 
of  justice.  The  strong  emphasis  laid  on  the  righteousness 
of  God  marked  a  distinct  ethical  advance.  At  the  same 
time  the  idea  of  God  in  the  older  Protestant  theology  was 
far  from  ethically  complete.  His  fatherhood  was  strangely 
ignored  or  most  defectively  apprehended.  Absolute  sove 
reignty  had  assigned  to  it  the  place  which  should  have 
been  given  to  holy  love,  and  was  often  conceived  of  in  an 
unethical  manner.  Further,  whereas  among  mediaeval 
theologians  it  was  the  rule  and  not  the  exception,  among 
Protestant  divines  it  was  the  rare  exception  and  not  the 
rule,  to  affirm  God  to  be  unknowable.  They  asserted 
merely  His  incomprehensibility  and  man's  limited  know 
ledge  of  His  perfections.  They  did  not  in  general,  how 
ever,  abandon,  at  least  explicitly,  the  premiss  from  which 
mediaeval  theologians  inferred  the  Divine  incognoscibility, 
namely,  that  the  absolute  simplicity  of  the  Divine  essence 
was  incompatible  with  the  existence  of  distinctions  there 
in.1 

Anti-  Difference   of  opinion  as  to  the  relation  of   reason  to 

trinitari-  Scripture  was  in  the' Protestant  world  one  of  the  chief 
sm-  causes  of  difference  of  belief  as  to  God.  Assaults  on 
trinitarianism  were  contemporary  with  the  Reformation, 
and  they  proceeded  more  on  the  conviction  that  the 
doctrine  of  the  Trinity  was  unreasonable  than  that  it  was 
unscriptural.  The  founder  of  Socinianism,  indeed,  not 
only  fully  accepted  the  authority  of  Scripture,  but  went 
so  far  as  to  represent  it  as  the  source  of  all  religious  truth, 
even  of  the  primary  truths  of  natural  religion  ;  yet,  while 
he  thus  apparently  and  in  theory  attributed  the  knowledge 
of  God  more  to  Scripture  and  less  to  reason  than  did 
Luther  or  Calvin,  really  and  in  practice  he  did  just  the 
reverse,  because  he  conceived  quite  otherwise  of  the  con 
nexion  between  Scripture  and  reason.  While  he  held 
Scripture  to  be  the  source  of  religious  truth,  he  also  held 
reason  to  be  so  the  organ  of  religious  truth  that  nothing 
contrary  to  reason  could  be  accepted  on  the  authority  of 
Scripture,  and  that  only  those  declarations  of  Scripture 
could  be  deemed  to  be  interpreted  aright  which  were  inter 
preted  in  accordance  with  the  axioms  of  reason.  Luther, 
on  the  other  hand,  proclaimed  aloud,  Strangle  reason  like 

1  Gass,  Gesch.  d.  prot.  Dogm.,  i. ;  Heppe,  Dogm.  d.  deutsch.  Protes- 
t'intismusiml6tenJahrh.,  i. ;  Frank,  Gesch.  d.  prot.  Tfieol.,  i. ;  Dorner, 
Hist,  of  Prot.  Th.,  ii  ;  and  Muller,  De  Godsleer  van  Calviin,1883. 


a  dangerous  beast  if  it  dare  to  question  Scripture ;  and 
Calvin,  although  he  did  not  speak  so  harshly,  demanded 
the  unqualified  submission  of  reason  to  the  authority  of 
Scripture.  Antitrinitarianism  has  maintained  its  ground 
throughout  the  Protestant  area,  has  assumed  a  variety  of 
forms,  and  has  exerted  a  powerful  influence.  It  has  been 
unable,  it  is  often  said,  to  do  more  than  revive  the 
doctrines  which  distracted  the  ancient  church  and  were 
condemned  by  it  as  heresies.  And  this  must  be  so  far 
admitted.  The  doctrine  of  the  Trinity  comprehends  only 
a  few  propositions,  and  every  departure  from  it  must 
involve  a  rejection  of  one  or  more  of  these,  and  must, 
consequently,  belong  to  some  one  of  a  very  few  possible 
types  or  classes  of  belief.  But  essentially  the  statement  is 
superficial  and  unjust.  For  the  ways  in  which,  and  the 
grounds  on  which,  both  the  affirmations  of  which  the 
doctrine  consists  and  the  negations  of  these  have  been  main 
tained  have  not  been  the  same.  Alike  the  defences  and  the 
attacks  have  in  the  later  era  iiriplied  a  deeper  consciousness 
of  the  nature  of  the  problems  in  dispute  than  those  of  earlier 
times.  As  of  history  in  general,  so  of  the  history  of  the 
doctrine  of  God,  it  holds  good  that  no  present  has  been  the 
mere  reproduction  of  any  past.  The  rationalistic  process  Deism, 
was  carried  farther  in  English  deism  and  its  Continental 
developments.  Deism  sought  to  found  religion  on  reason 
alone.  It  represents  "  nature  "  as  the  sole  and  sufficient 
revelation  of  God.  There  is  no  warrant  for  the  view  that 
the  deists  held  nature  to  be  independent  of  God,  self- 
conservative  and  self-operative, — or,  in  other  words,  God 
to  be  withdrawn  from  nature,  merely  looking  on  and 
"  seeing  it  go."  They  believed  that  God  acted  through 
natural  laws,  and  that  it  was  doubtful  if  He  ever  acted 
otherwise  than  through  these.  Whatever  was  taught 
about  God  in  Christianity  and  other  positive  religions 
beyond  what  reason  could  infer  from  nature  ought,  in 
their  opinion,  to  be  rejected  as  fiction  and  superstition. 
All  their  zeal  was  negative, — against  "  superstition." 
What  was  positive  in  their  own  doctrine  had  but  a  feeble 
hold  on  them.  God  was  little  more  to  them  than  a 
logical  inference  from  the  general  constitution  of  the 
world.  They  lacked  perception  of  the  presence  of  God, 
not  only  in  the  Bible,  but  in  all  human  life  and  history.2 

Modern  philosophy,  from  its  rise  to  the  close  of  the  18th  Modern 
century,  showed  a  double  development,  the  one  ideal  and  philo- 
the  other  empirical,  the  Cartesian  and  the  Baconian.  The  SOI>  1^' 
former  was  the  more  essentially  religious.  Descartes  en 
deavoured  to  found  philosophy  on  an  indubitable  refuta 
tion  of  absolute  scepticism.  Such  a  refutation  he  believed 
himself  to  have  effected  when  he  had  argued  that  thought, 
even  in  .the  form  of  doubt,  necessarily  implies  the  exist 
ence  of  him  who  thinks;  that  the  implication  yields  a 
universal  criterion  of  certainty  ;  and  that  the  presence  of 
the  idea  of  God  in  a  man's  mind,  the  consciousness  of  the 
mind's  imperfection,  and  especially  the  character  of  the 
mind's  concept  of  God  as  that  of  the  most  real  being  con 
taining  every  perfection,  demonstratively  establish  that 
God  is  and  is  what  He  is  thought  to  be.  God  is  and  is 
true  ;  therefore  man  has  not  been  made  to  err,  and  what 
ever  he  clearly  and  distinctly  sees  as  true  must  be  true. 
In  the  opinion  of  Descartes,  the  idea  of  God  is  inherent 
in  reason,  is  the  seal  of  all  certainty,  and  the  corner-stone 
of  all  true  philosophy.  To  the  whole  Cartesian  school 
theology  was  the  foundation  of  all  science.  To  Spinoza, 


2  Besides  the  works  of  Gass,  Frank,  and  Dorner  already  mentioned, 
see  the  histories  of  deism  by  Lei  and,  Lechler,  and  Sayous ;  of 
rationalism  by  Staudlin,  Tholuck,  Hagenbach,  and  Hurst;  Noack's 
Freidenker,  3  vols.,  1853-55;  Farrar's  Grit.  Hist,  of  Free  Thought, 
1863;  Hunt's  Rel.  Thought  in  England,  3  vols.,  1870-73;  Leslie 
Stephen's  Engl.  Thought  in  the  Eighteenth  Cent.,  2  vols.,  1883; 
Cairns's  Unbelief  in  the  Eighteenth  Cent. ,  1881 ;  Beard's  Hib.  Led. , 
1883 ;  and  the  2d  vol.  of  Gillett's  God  in  Human  Thought,  1874. 
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who  most  fully  developed  some  of  the  distinctive  principles 
of  Descartes,  it  was  identical  with  all  science,  for  to  him 
God  was  the  only  substance,  and  all  things  else  were 
only  His  attributes  or  modes.  Besides  the  pantheism  of 
Spinoza,  the  occasionalism  of  Guelinx,  Malebranche's  vision 
of  things  in  God,  Leibnitz's  pre-established  harmony  and 
optimism,  and  Wolf's  rationalism  were  natural,  if  not 
necessary,  outgrowths  from  the  same  root, — Cartesian 
theism.  Perhaps,  of  all  the  many  services  to  the  cause 
of  theism  with  which  Cartesianism  must  be  credited  the 
greatest  was  that  it  constantly  gave  prominence  to  the 
absolute  perfection  of  God.1  Baconian  or  empirical  philo 
sophy  was  content  if,  by  the  ways  of  causality  and  design, 
it  could  rise  to  an  apprehension  of  a  First  Cause  and  Su 
preme  Intelligence.  It  tended  of  itself  to  a  phenomenal 
ism,  sensationism,  associationism,  unfavourable  to  theism. 
It  was,  however,  counteracted,  restrained,  and  modified  by 
Cartesianism  and  Platonism,  and  it  naturally  allied  itself 
with  positive  science.  The  massive  defence  of  theism 
erected  by  the  Cambridge  school  of  philosophy  against 
atheism,  fatalism,  and  the  denial  of  moral  distinctions  was 
avowedly  built  on  a  Platonic  foundation.  The  popularity 
during  the  18th  century  of  the  design  argument,  and  what 
was  called  physico-theology,  was  largely  due  to  the  impres 
sion  made  on  the  general  mind  by  the  brilliant  discoveries 
of  the  founders  of  modern  astronomy,  chemistry,  and  other 
physical  sciences.  Bishop  Berkeley  showed  how  an  em 
pirical  philosophy  might  be  logically  evolved  into  a  theistic 
im  materialism,  Hume  how  it  might  be  logically  dissolved 
into  an  agnostic  nihilism. 

Mysti-  In  the  16th,  17th,  and  18th  centuries  mysticism  had 
cism.  »  many  representatives,  several  of  whom,  as,  e.g.,  Weigel, 
Ottingen,  Swedenborg,  and  especially  Jacob  Boehme,  are 
entitled  to  a  considerable  place  in  any  detailed  history  of 
theism.  To  the  eyes  of  Boehme  God  revealed  Himself 
from  without  and  within  in  the  most  real  and  intimate 
manner.  In  the  powers,  antagonisms,  and  conjunctions 
of  creation  he  saw  the  energies,  struggles,  and  victories  of 
the  creative  Spirit  itself ;  in  the  constitution  and  opera 
tions  of  physical  and  human  nature,  the  essential  constitu 
tion  and  necessary  processes  of  the  Divine  nature.  His 
thoughts  of  God  were  in  striking  contrast  to  those  of  the 
deists  and  natural  theologians  of  the  17th  and  18th  cen 
turies,  and  strikingly  anticipated  those  of  a  Schelling, 
Hegel,  and  Baader  in  the  19th  century.  Could  Sweden- 
borg's  doctrine  of  correspondences  be  verified,  our  means 
of  insight  into  the  character  of  God  would  be  largely 
extended. 

Nine-  The  19th  century  is  sufficiently  far  advanced  to  allow 

teenth  us  to  see  that  a  new  epoch  even  in  the  history  of  theism 
ntury.  began  near  j^  commencement.  The  revolution  in  philo 
sophy  initiated  by  Kant  has  profoundly  affected  theistic 
thought.  It  has  introduced  that  type  of  agnosticism 
which  is  what  is  most  original  and  distinctive  in  the 
antitheism  of  the  present  age,  and  at  the  same  time  stimu 
lated  reason  to  undertake  bolder  inquiries  as  to  the  Divine 
than  those  which  Kant  prohibited.  The  enlarged  and 
deepened  views  of  the  universe  attained  through  the  dis 
coveries  of  recent  physical  science  have  rendered  incredible 
the  idea  of  a  God  remote  from  the  world,  irresistible  the 

1  Saisset,  in  the  first  part  of  his  Modern  Pantheism  has  some 
what  elaborate  studies  on  (1)  the  theism  of  Descartes,  (2)  God  in 
the  system  of  Malebranche,  (3)  the  pantheism  of  Spinoza,  and  (4)  the 
theism  of  Leibnitz.  Huber  (1854)  and  Elvenich  (1865)  have  written 
special  treatises  on  the  Cartesian  proofs  of  the  Divine  existence. 
Among  the  most  thorough  studies  of  Spinoza  are  those  of  Camerar, 
Pollock,  and  Martineau.  Herder,  Voigtlander,  and  others  have 
maintained  that  he  was  a  theist,  not  a  pantheist.  On  the  Theodicee 
of  Leibnitz  there  are  three  excellent  papers  by  Prof.  Torrey  in  the 
Andover  Rev.  for  October,  November,  and  December  1885.  The  best 
general  history  of  philosophy  is  Kuno  Fischer's ;  the  best  history  of 
Cartesianism  F.  Bouillier's. 


conviction  that  the  eternal  source  of  things  must  be 
immanent  in  their  constitution,  changes,  and  laws.  The 
rapid  growth  of  biology  and  the  spread  of  the  doctrine  of 
evolution  have  not  only  tended  in  the  same  direction,  but 
given  a  new  and  nobler  conception  of  the  teleology  of  the 
universe,  and,  consequently,  of  God  as  the  supreme  in 
telligence.  History — which  the  natural  theologians  of  the 
18th  century  so  strangely  ignored,  which  the  solitary 
Italian  thinker  Vico  alone  recognized  with  clearness  and 
comprehensiveness  of  vision  to  be  necessarily  the  chief 
scene  of  the  self-revelation  of  God — began  with  Lessing 
and  Herder  to  be  generally  seen  in  its  true  religious  light. 
The  comparative  or  historical  method  of  study  has  created 
two  disciplines  or  sciences,  comparative  theology  and 
Biblical  theology, — which  are  both  largely  occupied  with 
tracing  the  development  of  the  idea  of  God.  The  ethical 
spirit  of  the  age  has  so  told  on  its  religious  teaching  that  to 
no  generation  save  that  to  which  the  gospel  was  originally 
given  has  the  Divine  fatherhood  been  so  distinctly  set 
forth  as  to  the  present.  Dogmatic  theology,  especially  in 
Germany,  has  been  earnestly  active ;  and  its  chief  repre 
sentatives  have  laboured  so  to  amend  and  advance  the 
doctrine  concerning  God  that  it  may  satisfy  the  new 
requirements  which  have  arisen. 

It  is  now  necessary  briefly  to  indicate  the  present  state  of  thought  Present 
on  the  chief  points  and  problems  of  theism.  state  of 

As  to  the  origin,  then,  of  our  actual  idea  of  God,  that,  it  is  seen,  thought, 
can  only  be  the  whole  religious  history  of  man  which  precedes  it,  Origin  of 
and  the  whole  religious  nature  of  man  which  underlies  that  history,  idea  of 
It  is  absurd  to  refer  exclusively  to  any  faculty,  intuition,  or  feeling,  God. 
any  revelation  or  instruction,  any  person  or  event,  what  can  be 
traced  in  growth  and  formation  through  thousands  of  years,  and 
can  be  shown  by  facts  and  documents  to  have"  been  influenced  by 
all  the  chief  causes  which  have  made  history  what  it  is.  The 
history  of  the  idea  of  God  is  the  centre  of  all  history,  both  explained 
by  and  explaining  it ;  and  our  nineteenth-century  idea  of  God  is 
the  result  of  the  entire  historico-psychological  process  which  has 
produced  the  culture  and  religion  of  the  19th  century.  The  idea 
of  God  is  what  it  now  is  because  God's  whole  guidance  of  man  and 
man's  whole  search  for  God,  the  whole  economy  and  evolution  of 
things  and  the  whole  constitution  and  development  of  thought  and 
feeling,  have  been  what  they  have  been  from  the  beginning  of 
history  to  the  present  time.  Anthropology,  comparative  psycho 
logy,  the  science  of  language,  comparative  theology,  Biblical  theo 
logy,  the  history  of  philosophy,  and  the  history  of  Christian 
doctrine,  have  all  been  engaged  in  attempting  to  discover  the 
factors  and  stages  of  the  vast  and  complex  process  which  has 
resulted  in  the  accepted  idea  of  God ;  and,  by  their  separate  and 
conjunct  endeavours,  they  have  succeeded  in  casting  great  light  on 
all  parts  of  the  process. 

As  to  the  absolute  historical  origin  of  theism — as  to  where,  when, 
and  how  the  theistic  conception  of  the  Divine  first  obtained  recog 
nition  among  men — a  definitive  answer  has  not  yet  been  reached. 
But  the  labonr  expended  on  the  problem  has  not  been  wasted.  It 
has  made  clearer  the  nature  of  the  inquiry,  rendered  apparent  the 
unsatisfactoriness  of  previous  solutions,  opened  up  glimpses  of  divers 
ways  by  which  men  have  been  led  to  belief  in  the  unity  of  God, 
and  accumulated  means  and  materials  for  future  and  probably  more 
successful  work. 

The  question  as  to  the  psychological  origin  of  theism  cannot  be 
wholly  separated  from  that  as  to  its  historical  origin.  Unless 
theism  can  be  shown  to  be  the  primitive  form  of  religion,  it  cannot 
be  held  to  have  had  an  entirely  peculiar  and  distinct  psychological 
origin,  but  must  be  viewed  as  simply  a  phase  or  development  of 
religion.  It  cannot  be  said  that  there  is  as  yet  agreement  as  to 
the  psychological  origin,  or  as  to  the  psychological  constitution 
even,  of  religion.  The  hypothesis  of  a  simple  impartation  of  the 
knowledge  of  God  and  spiritual  things  through  primitive  revelation, 
or  through  instruction  and  tradition  which  go  back  to  the  first 
appearance  of  man  on  earth,  still  retains  a  hold  on  certain  conser 
vative  minds,  but  has  received  no  confirmation  from  modern  science 
and  discovery,  and  is  plainly  of  its  very  nature  inadequate.  A 
revelation  relative  to  God  in  words  or  signs  could  have  no  meaning 
to  a  mind  devoid  of  thoughts  of  God ;  spiritual  instruction  is  only 
possible  where  there  are  spiritual  powers  to  understand  and  profit 
by  it ;  tradition  will  carry  nothing  far  to  which  intelligence  is  in 
different.  There  have  been  many  attempts  made  dnring  the  present 
century  to  refer  the  origin  of  belief  in  God  to  some  emotional 
source,  some  element  or  state  of  sensitivity.  Thus  Strauss  has  re 
affirmed  the  hypothesis  of  Epicurus,  Lucretius,  and  Hume,  that 
fear  made  the  gods ;  Feuerbach  has  resolved  religion  into  desire, 
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God  being  conceived  to  be  what  man  would  wish  himself  to  be ; 
Schleiermacher  has  argued  that  a  feeling  of  absolute  dependence, 
of  pure  and  complete  passiveness,  is  our  evidence  for  the  presence 
of  an  infinite  energy,  an  infinite  being;  Mansel  has  represented 
the  feeling  of  dependence  and  the  conviction  of  moral  obligation  as 
the  sources  of  the  religious  consciousness ;  Pfleiderer  represents  reli 
gion  as  a  response  to  the  sense  of  conflict  and  contradiction  between 
man's  feelings  of  dependence  and  of  freedom ;  Rauwenhoff  traces 
its  origin  to  respect  (Achtung),  the  root  also  of  moral  conduct  and 
of  family  life ;  others  have  referred  it  to  specific  ethical  feelings ; 
and  many  have  represented  it  to  be  essentially  love.  The  number 
of  these  attempts  and  the  diversity  of  these  results  are  explained 
by  the  complexity  of  religious  feeling.  In  religion  all  the  feelings 
which  raise  man  above  the  merely  animal  condition  are  involved. 
Man  is  not  religious  by  any  one  feeling  or  by  a  few  feelings,  but 
by  the  whole  constitution  of  his  emotional  nature.  His  heart, 
with  all  its  wealth  of  feelings,  has  been  made  for  God,  Hence  all 
the  theories  referred  to  have  easily  been  shown  to  be  one-sided, 
and  to  have  exaggerated  the  significance  and  influence  in  religion 
of  particular  emotional  elements,  but  hence  also  they  all  contain 
more  or  less  important  portions  of  the  truth,  and  have  all  contri 
buted  towards  a  knowledge  of  the  full  truth.  Man  is  not  only, 
however,  disposed  by  all  his  chief  sentiments  for  religion,  but  all 
these  sentiments,  when  normally  and  healthfully  developed,  tend 
towards  theism.  It  is  only  in  a  theistic  form  of  religion  that  they 
can  find  true  rest  and  satisfaction.  One  God  can  alone  be  the 
object  of  the  highest  devotional  fear,  can  alone  be  regarded  as 
ideally  perfect,  or  as  a  being  on  whom  the  worshipper  is  absolutely 
dependent,  can  alone  be  loved  with  the  whole  heart  and  esteemed 
with  undivided  reverence,  can  alone  be  recognized  as  the  sole  author 
of  the  moral  law,  the  alone  good.  The  theories  which  trace  the 
origin  of  religion  to  feeling  have  the  merit  of  recognizing  that 
religion  is  not  an  affair  of  mere  intellect ;  that  the  Divine  could 
not  even  be  known  by  men  if  they  had  not  feelings  and  affections 
as  well  as  intellectual  powers ;  that,  if  God  be  love,  for  example, 
He  can  only  be  known  by  love ;  that,  if  He  have  moral  attributes, 
we  must  have  moral  feelings  in  order  to  be  able  to  recognize  them. 
On  the  other  hand,  in  so  far  as  those  theories  represent  religion  as 
reducible  to  mere  feeling  or  as  independent  of  intel  lect,  they  have 
the  fault  of  overlooking  that  all  the  feelings  included  in  religion 
presuppose  apprehensions  and  judgments,  and  are  valid  only  in  so 
far  as  they  have  the  warrant  of  intelligence.  It  is  as  much  an 
error,  however,  to  account  for  religion  by  any  one  intellectual 
principle  as  by  any  one  emotional  element.  Religion  has  no  one 
special  seat,  such  as  "the  central  point  of  unity  behind  conscious 
ness,"  imagined  by  Schleiermacher;  no  "special  organ,"  such  as 
"conscience"  was  supposed  to  be  by  Schenkel;  and  no  one  special 
principle  of  cognition,  such  as  the  law  of  causality  has  been  repre 
sented  to  be  by  several  philosophers  and  theologians.  All  the 
ultimate  principles  of  cognition  are  involved  in  religion,  and  all 
lead,  if  consistently  followed  far  enough,  to  theism.  The  whole 
head  as  well  as  the  whole  heart  has  been  made  for  religion,  and  for 
the  perfect  form  of  religion.  Max  Muller,  in  his  Hibbert  Lectures, 
traces  the  idea  of  God  to  a  special  faculty  of  religion — "a  subjective 
faculty  for  the  apprehension  of  the  infinite,"  "a  mental  faculty, 
which,  independent  of,  nay,  in  spite  of,  sense  and  reason,  enables 
man  to  apprehend  the  infinite  under  different  names  and  under 
varying  disguises."  This  view  will  not  bear,  perhaps,  a  close 
scrutiny.  The  infinite,  as  an  implicit  condition  of  thought,  is  not 
more  involved  in  religious  than  in  other  thought.  We  cannot 
think  anything  as  finite  without  implying  the  infinite.  Space 
cannot  be  thought  of  except  as  extensively,  nor  time  except  as  pro- 
tensively,  infinite.  As  a  condition  of  thought,  the  infinite  is  in 
volved  in  religious  knowledge  only  so  far  as  it  is  involved  in  all 
knowledge.  On  the  other  hand,  as  an  explicit  object  of  thought, 
it  is  not  present  in  the  lower  forms  of  religion  at  all,  which  exist 
only  because  the  thought  of  infinity  is  not  associated  in  the  religious 
consciousness  with  that  of  Deity,  except  where  reflexion  is  some 
what  highly  developed;  and,  even  in  the  highest  stages  of  religion, 
it  is  only  apprehended  as  one  aspect  of  Deity.  Infinity  is  not  God, 
but  merely  an  attribute  of  the  attributes  of  God,  and  not  even  an 
exclusively  Divine  attribute.  The  hypothesis  that  the  idea  of  God 
is  gained  by  intuition  or  vision  is  proved  to  be  erroneous  by  the 
fact  that  the  idea  of  God,  and  the  process  by  which  it  is  reached, 
are  capable  of  being  analysed,  and  therefore  not  simple,  and  like 
wise  by  the  variety  and  discordance  of  the  ideas  of  God  which  have 
been  actually  formed.  The  apprehension  of  God  seems  to  be  only 
possible  through  a  'process  which  involves  all  that  is  essential  in 
the  human  constitution— will,  affection,  intelligence,  conscience, 
reason,— and  the  ideas  which  they  supply— cause,  design,  goodness, 
infinity,  &c.  These  are  so  connected  that  they  may  all  be  embraced 
in  a  single  act  and  coalesce  in  one  grand  issue.  During  the  last 
thirty  years  there  has  beeu  more  psychological  investigation  as  to 
the  origin  and  nature  of  religion  than  during  all  previous  history, 
and  the  whole  tendency  of  it  has  been  to  set  aside  all  solutions 
which  represent  man  as  religious  only  in  virtue  of  particular  senti 
ments  or  principles,  and  to  make  manifest  that  the  psychology  of 


religion  is  that  of  the  entire  human  nature  in  a  special  relationship. 
The  best  of  the  later  investigations  are  much  more  thorough  and 
comprehensive  than  any  of  earlier  date.1 

The  agnosticism  originated  by  Kant  has  been  one  of  the  distinc-  Kantian 
tive  and  prominent  phenomena  in  the  history  of  religion  and  theism  agnosti- 
during  the  19th  century.  It  sprang  out  of  an  earlier  agnosticism,  cisrn. 
Hume  and  his  predecessors  admitted  that  the  conditions  of  thought 
— otherwise,  the  categories  of  experience  or  ideas  of  reason — were 
in  appearance  necessary  and  objectively  valid,  but  in  reality  only 
arbitrary  and  subjective,  their  seeming  necessity  and  objectivity 
being  illusory,  and  consequent  on  mere  repetitious  and  accidental 
associations  of  sensations  and  feelings.  Kant  showed  that  they 
were  not  only  seemingly  but  really  necessary  to  thought,  and 
irresolvable  into  the  particular  in  experience.  He  denied,  however, 
that  we  are  entitled  to  consider  them  as  of  more  than  subjective 
applicability, — that  what  we  necessarily  think  must  necessarily  be, 
or  be  as  we  think  it.  He  affirmed  all  knowledge  to  be  confined 
to  experience,  the  phenomenal,  the  conditioned.  It  was  quite  in 
accordance  with  this  view  of  the  limits  of  knowledge  that  he  should 
have  denied  that  we  can  know  God,  even  while  he  affirmed  that 
we  cannot  but  think  of  God.  It  was  by  no  means  in  obvious 
harmony  with  it  that  he  should  have  affirmed  that  we  must,  on 
moral  grounds,  retain  a  certain  belief  in  God.  Sir  W.  Hamilton 
and  Dean  Mansel  followed  Kant  in  holding  that  we  can  have  no 
knowledge  of  God  in  Himself,  as  knowledge  is  only  of  the  relative 
and  phenomenal.  They  strove  to  show  that  the  notions  of  the 
unconditioned,  the  infinite,  the  absolute,  are  mere  negations  of 
thought,  which  destroy  themselves  by  their  mutual  contradictions 
and  by  the  absurdities  which  they  involve.  Yet  both  of  these 
philosophers  held  that  there  is  a  revelation  of  God  in  Scripture 
and  conscience,  and  that  we  are  bound  to  believe  it,  not  indeed  as 
teaching  us  what  God  really  is,  but  what  He  wishes  us  to  believe 
concerning  Him.  Herbert  Spencer,  adopting  Kant's  theory  of 
the  limits  of  knowledge,  and  regarding  as  decisive  Hamilton  and 
Mansel's  polemic  against  the  philosophies  of  the  Absolute,  has 
concluded  that  the  only  truth  underlying  professed  revelations, 
positive  religions,  and  so-called  theological  sciences  is  the  existence 
of  an  unknowable  and  unthinkable  cause  of  all  things.  In  the 
view  of  the  Positivist  the  unknowable  itself  is  a  metaphysical 
fiction.  The  Kantian  doctrine  has  had  a  still  more  extensive 
influence  in  Germany  than  in  Britain,  and  German  philosophers 
and  theologians  have  displayed  great  ingenuity  in  their  endeavours 
to  combine  with  it  some  sort  of  recognition  of  God  and  of  religion. 
Fries,  De  Wette,  and  others  have  relegated  religion  to  the  sphere 
of  faith,  Schleiermacher  and  his  followers  to  that  of  feeling,  Ritschl 
and  his  school  to  that  of  ethical  wants,  F.  A.  Lange  to  that  of 
imagination,  &c.  Their  common  aim  has  been  to  find  for  piety 
towards  God  a  special  place  which  they  can  fence  off  from  the  rest 
of  human  nature,  so  as  to  be  able  to  claim  for  religion  independence 
of  reason,  speculation,  and  science,  a  right  to  existence  even 
although  necessarily  ignorant  of  the  object  of  its  faith,  feeling, 
moral  sense,  or  phantasy.2 

The  movement  indicated  has  led  to  no  direct  conclusion  which 
has  obtained,  or  is  likely  to  obtain,  general  assent.  It  has  had, 
however,  a  very  important  indirect  result.  It  has  shown  how 
interested  in,  and  dependent  on,  a  true  criticism  or  science  of 
cognition  are  theism  and  theology.  It  has  made  increasingly 
manifest  the  immense  significance  to  religion  of  the  problem  as  to 
the  powers  and  limits  of  thought  which  Kant  stated  and  discussed 
with  so  much  vigour  and  originality.  Hence  research  into  what 
the  Germans  call  "die  erkenntnisstheoretischen  Grundsatze" — the 
philosophical  bases — of  theism  has  been  greatly  stimulated  and 
advanced  by  the  movement.  This  is  an  enormous  gain,  which 
more  than  compensates  for  sundry  incidental  losses.  Kant's  solu 
tion  of  the  problem  which  he  placed  in  the  foreground  of  philosophy 
has  not  been  found  to  be  one  in  which  the  mind  can  rest.  From 
his  agnosticism  down  to  the  very  empiricism  which  it  was  his  aim 
to  refute  descent  is  logically  inevitable.  The  agnosticism  of  piety 
has  in  no  form  been  able  to  discover  a  halting  place, — a  spot  on 

1  Among  recent  disquisitions  as  to  the  psychological  origin  of  the  religious 
consciousness  and  the  conception  of  God  may  be  specified — Pfleiclerer's  in  last 
ed.  of  his  Religionsphilosophie;  Biedermann's  In  last  cd.  of  his  Dogmatik;  W. 
Hermann's  in  his  Die  Religion  im  Verhiiltnisi  zum  Welterkennen  widzur  Sittlich- 
kcit,  1879  ;  Kaftan's  in  his  Das  Wesen  der  chr.  Religion,  1881  ;  Lipsius's  in  his 
Philosophic  und  Religion,  1885;  and  Uauwenhoff's  in  his  "Ontstaan  van  den 
Godsdienst,"  Theol.  Tijdichr.,  Hay  1885. 

2  Among  works  in  which  it  is  denied  that  the  real  nature  of  God  can  be 
known  are — Kant's  Kr.  d,  r.  V. ;  Fichte's  A'r.  aller  Offi-nbarvng  •  Schltiermacher's 
Reden,  Dialektik,  and  Glaubenslehre ;  Trendelenburg's  Log.   I'ntersuchungen,  ii. 
§§  xx.-xxiv.;  Hamilton's  Lect.  on  Met.,  and  Discussions  ;  Mansel's  Hampton  Lect., 
and  Philosophy  of the  Conditioned;  H.  Spencer's  First  Principles;  and  the  writings 
of  Lange,  Hitschl,  and  other  Neo-Kantists.    Among  works  in  which  the  real  cog- 
noscibility  of  God  is  affirmed  are — Calderwood's  Ph.  of  the  Infinite  ;  C.  Hodge's 
Sys.  T/i.,\.;  M 'Cosh's  Int.  of  the  Mind,  Phil.  Series,  <kc.;  II.  IS.  Smith's  Intr.  to 
Ch.  Th.,  and   Fuith  and  Philosophy;  Maurice's  What  is   Revelation  1 ;  Young's 
Province  of  Reason ;  and  Harris's  Phil.  liases  of  Theism.     See  also  L.  Robert, 
De  la  Certitude,  &c.,  1880;  0116-Laprune,  Dela  Certitude  Morale,  1880  ;  G.  Derepas 
Lcs  Theorief  de  I'Inconnaissable,  1883  ;  G.  JJatheson,  in  Can  the  Old  faith  Lire 
with  the  A'eic!,  1885  ;  R.  T.  Smith,  Man's  Knowledge  of  Man  and  of  God,  1886  ; 
Schramm,  Die  Erkennbarkeit  Gvttcs,  1S7C  ;  and  Bertling,  Die  Erkennbarkeit  Gottes, 
1885. 
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which  to  raise  theism  or  any  solid  religious  construction.  In  no 
form  has  it  been  able  to  prove  its  legitimacy,  to  maintain  its  self- 
consistency,  or  to  defend  itself  successfully  against  the  agnosticism 
of  unbelief.  It  is,  therefore,  not  surprising  that  it  should  have 
been  very  generally  regarded  as  dangerous  to  theism  in  reality, 
even  when  friendly  to  it  in  intention.  Yet  there  is  much  in  the 
theory  of  cognition  on  which  it  proceeds  which  the  theist  can 
utilize.  Indeed,  no  theory  of  cognition  can  afford  a  satisfactory 
basis  to  theism  which  does  not  largely  adopt  and  assimilate  that  of 
Kant.  He  has  conclusively  shown  that  all  our  knowledge  is  a 
synthesis  of  contingent  impressions  and  necessary  conditions ;  that 
without  the  latter  there  can  be  neither  sense,  understanding,  nor 
reason;  that  they  constitute  intelligence,  and  are  the  light  of 
mind ;  that  they  also  pervade  the  whole  world  of  experience  and 
illuminate  it ;  that  there  is  neither  thing  nor  thought  in  the  uni 
verse  which  does  not  exhibit  thein  in  some  of  their  aspects ;  that 
apart  from  them  there  can  be  no  reality,  no  truth,  no  science. 
The  agnostic  corollaries  appended  to  this  theory  by  Kant  and 
others,  instead  of  being  necessary  consequences  from  it,  are  incon 
sistent  with  it.  Kant  and  the  agnostics  say  that  we  know  only 
the  conditioned;  but  what  they  prove  is  that  we  know  also  the 
conditions  of  thought,  and  that  these  conditions  are  themselves 
unconditioned,  otherwise  they  would  not  be  necessary.  They  affirm 
that  we  can  know  only  the  phenomenal  and  relative,  but  what  they 
establish  is  that  it  is  as  impossible  to  know  only  the  relative  and 
phenomenal  as  to  know  only  the  absolute  and  noumenal,  and  that 
in  so  far  as  we  know  at  all  we  know  through  ideas  which  are 
absolute  and  noumenal  in  the  only  intelligible,  and  in  a  very  real 
and  important,  sense.  They  maintain,  what  is  very  true,  if  not  a 
truism,  that  the  categories  are  only  valid  for  experience,  and  they 
imply  that  this  is  because  experience  limits  and  defines  the  cate 
gories,  whereas,  according  to  their  own  theory,  it  is  the  categories 
which  condition  experience  and  enter  as  constituents  into '  all 
experience,  so  that  to  say  that  the  categories  are  only  valid  for 
experience  means  veiy  little,  experience  merely  existing  so  far  as 
the  categories  enable  us  to  have  it,  and  being  valid  so  far  as  the 
categories  are  legitimately  applied,  although  not  farther,  which 
leaves  no  more  presumption  against  religious  experience  than 
against  sensible  experience.  They  have  denied  the  objective  validity 
of  the  categories  or  necessary  conditions  of  thought.  This  denial 
is  the  distinctive  feature  of  all  modern  agnosticism  ;  and  the  theist 
who  would  vindicate  the  reality  of  his  knowledge  of  God,  the  legi 
timacy  of  his  belief  in  God,  the  worth  of  his  religious  experience, 
must  refute  the  reasonings  by  which  it  has  been  supported ;  show 
that  consciousness  testifies  against  it,  the  subjectivity  of  any  true 
category  being  unthinkable  and  inconceivable ;  and  indicate  how 
its  admission  must  subvert  not  only  the  foundation  of  theology  but 
of  all  other  sciences,  and  resolve  them  all  into  castles  in  the  air, 
or  into  such  stuff  as  dreams  are  made  of.  In  the  accomplishment 
of  this  task  as  much  guidance  and  aid  may  be  found,  perhaps,  in 
the  theories  of  cognition  of  Ferrier  and  Rosmini  as  from  those  of 
any  of  the  Germans ;  but  Hegel  and  his  followers,  not  a  few  of  the 
Herbartists,  Ulrici,  Harms,  and  many  other  German  thinkers, 
have  contributed  to  show  the  falsity  of  the  critical  theory  at  this 
point.  Amended  here,  it  is  a  theory  admirably  fitted  to  be  the 
corner-stone  of  a  philosophical  theism. 

More  may  be  attempted  to  be  done  in  the  region  of  the  necessary 
and  unconditioned.  The  conditions  of  thought,  the  categories  of 
experience,  the  ideas  of  reason  are  all  linked  together,  so  that  each 
has  its  own  place  and  is  part  of  a  whole.  And  of  what  whole  ? 
The  idea  of  God.  All  the  metaphysical  categories  are  included 
therein,  for  God  is  the  Absolute  Being  ;  all  the  physical  categories, 
for  He  is  Absolute  Force  and  Life  ;  all  the  mental  categories,  for 
He  is  Absolute  Spirit ;  all  the  moral  categories,  for  He  is  the 
Absolutely  Good.  The  idea  of  God  is  the  richest,  the  most 
inclusive,  the  most  comprehensive,  of  all  ideas.  It  is  the  idea  of 
ideas,  for  it  takes  up  all  other  ideas  into  itself  and  gives  them 
unity,  so  that  they  constitute  a  system.  The  whole  system  issues 
into,  and  is  rendered  organic  by,  the  idea  of  God,  which,  indeed, 
contains  within  itself  all  the  ideas  which  are  the  conditions  of 
human  reason  and  the  grounds  of  known  existence.  All  sciences, 
and  even  all  phases  and  varieties  of  human  experience,  are  only 
developments  of  some  of  the  ideas  included  in  this  supreme  and 
all-comprehensive  idea,  and  the  developments  have  in  no  instance 
exhausted  the  ideas.  Hence  in  the  idea  of  God  must  be  the  whole 
truth  of  the  universe  as  well  as  of  the  mind.  These  sentences  are 
an  attempt  to  express  in  the  briefest  intelligible  form  what  it  was 
the  aim  of  the  so-called  philosophy  of  the  Absolute  to  prove  to  be 
not  only  true,  but  the  truth.  Hegel  and  Schelling,  Krause  and 
Baader,  and  their  associates,  all  felt  themselves  to  have  the  one 
mission  in  life  of  making  manifest  that  God  was  thus  the  truth, 
the  light  of  all  knowledge,  self-revealing  in  all  science,  the  sole 
object  of  all  philosophy.  The  Absolute  with  which  they  occupied 
themselves  so  earnestly  was  no  abstraction,  no  fiction,  such  as 
Hamilton  and  Mansel  supposed  it  to  be, — not  the  wholly  indeter 
minate,  not  that  which  is  out  of  all  relation  to  everything  or  to 
anything,  not  the  Unknowable, — but  the  ground  of  all  relationship, 


the  foundation  alike  of  existence  and  of  thought,  that  which  it  is 
not  only  not  impossible  to  know,  but  which  it  is  impossible  not  to 
know,  the  knowledge  of  it  being  implied  in  all  knowledge.  Hegel 
expressed  not  only  his  own  conviction,  but  the  central  and  vital 
thought  of  the  whole  anti-agnostic  movement  which  culminated  in 
him  when  he  wrote,  "The  object  of  religion  is,  like  that  of  philo 
sophy,  the  eternal  truth  itself  in  its  objective  existence  :  it  is  God, 
and  nothing  but  God,  and  the  explanation  of  God.  Philosophy  is 
not  a  wisdom  of  the  world,  but  a  knowledge  of  the  unworldly  ;  not 
a  knowledge  >of  outward  matter,  of  empirical  being  and  life,  but 
knowledge  of  that  which  is  eternal,  of  that  which  is  God  and  which 
flows  from  His  nature,  as  that  must  manifest  and  develop  itself. 
Hence  philosophy  in  explaining  religion  explains  itself,  and  in 
explaining  itself  explains  religion.  Philosophy  and  religion  thus 
coincide  iu  that  they  have  one  and  the  same  object."  The 
adherents  of  the  philosophy  of  the  Absolute  must  be  admitted  to 
have  fallen,  in  their  revulsion  from  agnosticism,  into  many  extra 
vagances  of  gnosticism  ;  but  a  theist  who  does  not  sympathize 
with  their  main  aim,  and  even  accepts  most  of  the  results  as  to 
which  they  are  agreed,  cannot  be  credited  with  having  much 
philosophical  insight  into  what  a  thorough  and  consistent  theism 
implies.  A  God  who  is  not  the  Absolute  as  they  understood  the 
term,  not  the  Unconditioned  revealed  in  all  that  is  conditioned, 
and  the  essential  content  of  all  knowledge  at  its  highest,  cannot 
be  the  God  either  of  a  profound  philosophy  or  a  fully-developed 
religion.  The  philosophy  of  the  Absolute  was,  on  the  whole,  a 
great  advance  towards  a  philosophical  theism.1 

And  yet  it  was  largely  pantheistic,  and  tended  strongly  towards 
pantheism.  This  was  not  surprising.  Any  philosophy  which  is 
in  thorough  earnest  to  show  that  God  is  the  ground  of  all  existence 
and  the  condition  of  all  knowledge  must  find  it  difficult  to  retain 
a  firm  grasp  of  the  personality  and  transcendence  of  the  Divine 
and  to  set  them  forth  with  due  prominence.  Certainly  some  of 
the  most  influential  representatives  of  the  philosophy  of  the 
Absolute  ignored  or  misrepresented  them.  The  consequence  was, 
however,  that  a  band  of  thinkers  soon  appeared  who  were  animated 
with  the  most  zealous  desire  to  do  justice  to  these  aspects  of  the 
Absolute,  and  to  make  evident  the  one-sidedness  and  inadequacy 
of  every  pantheistic  conception  of  the  Divine.  This  was  the 
common  aim  of  those  who  gathered  around  the  younger  Fichte, 
and  whose  literary  organ  was  the  Zeitschrift  fur  Philosophic. 
Chalybaus,  K.  Ph.  Fischer,  Sengler,  "Weisse,  Wirth,  and  Ulrici 
may  be  named  as  among  the  ablest  and  most  active.  The  Roman 
Catholic  Giinther  and  his  followers  worked  in  much  the  same 
spirit.  Lotze  has  effectively  co-operated  by  his  ingenious  defence 
of  the  thesis  that  "perfect  personality  is  to  be  found  only  in  God, 
while  in  all  finite  spirits  there  exists  only  a  weak  imitation  of 
personality  ;  the  fmiteness  of  the  finite  is  not  a  productive  condi 
tion  of  personality,  but  rather  a  limiting  barrier  to  its  perfect 
development."  This  movement  also,  then,  has  tended  to  develop 
and  contributed  to  enrich  the  theory  of  theism.  Its  special  mis 
sion  has  been  to  prove  that  theism  is  wider  than  pantheism,  and 
can  include  all  the  truth  in  pantheism,  while  pantheism  must 
necessarily  exclude  truth,  in  theism  essential  to  the  vitality  and 
vigour  both  of  religion  and  of  morality.2 

The  philosophy  of  the  Absolute,  judged  of  from  a  distinctly 
theistic  point  of  view,  was  defective  on  another  side.  It  regarded 
too  exclusively  the  necessary  and  formal  in  thought,  trusted  almost 
entirely  to  its  insight  into  the  significance  of  the  categories  and  its 
powers  of  rational  deduction.  Hence  the  idea  of  the  Divine  which 
it  attained,  if  vast  and  comprehensive,  was  also  vague  and  abstract, 
shadowy  and  unimpressive.  Correction  was  needed  on  this  side 
also,  and  it  came  through  Schleiermacher  and  that  large  company 
of  theologians,  among  whom  Lipsius  and  Ritschl  are  at  present 
the  most  prominent,  who  have  dwelt  on  the  importance  of  proceed 
ing  from  immediate  personal  experience,  from  the  direct  testimony 
of  pious  feeling,  from  the  practical  needs  of  the  moral  life,  &c. 
From  these  theologians  may  be  learned  that  God  is  to  be  known, 
not  through  mere  intellectual  cognition,  but  through  spiritual 
experience,  an'd  that  no  dicta  as  to  the  Divine  not  verifiable  in 
experience,  not  efficacious  to  sustain  piety  and  to  promote  virtue, 
to  elevate  and  purify  the  heart,  to  invigorate  the  will,  to  ennoble 

1  On  the  doctrine  of  God  propounded  by  the  philosophers  of  the  Absolute  may 
be  consulted  the  histories  of  philosophy  by  Chalybaus,   Michelet,  Erdmann, 
Ueberweg,  K.  Fischer,  Harms,  Zeller,  &c.,  also  Ptinjer,  ii.   bks.  3  and  5  ;  the 
chapters  in    Pfleiderer    on    Schelling,   Hegel,    Neo-Schellingianism,   and    Neo- 
Hegelianism  ;  Corner's  Hist,  of  P rot.  Th.,  ii.  257,  395;  Lichtemberger's  Hist,  des 
Ide'es  Religieuses  en  Allemagne,  &c., passim;  Ehrenhaus's  Hegel's  Gottesbegriff, 
&c. ;  Franz  on  Schelling's  Positive  Philosophie ;  Opzoomer's  Leer  van  God,  bij 
Krause ;  K.  Ph.  Fischer's  Characteristik  der  Theosophie  Baaders  ;  <fcc. 

2  See  art.  "Theismus,"   by  Ulrici,  in  Herzog's   Real-Encyklopddie,  xv.      As 
representing  this  phase  of  theism  the  following  works  may  be  named  :— C.  H. 
Weisse's  Idee  der  Gottheit,  1844,   and   Philosophische  Dogmatik,  1855  ;   Wirth's 
Speculative  Idee  Gottes,   1845  ;  Sengler's   Idee   Gottes,  1S45-J7  ;  J.  H.  Fichte's 
Speculative  Theologie,  1846-47  ;  Hanne's  Idee  der  absoluten  Persoiilichkeit,  1867  ; 
Ulrici's  Gott  u.  die  Natur,  1875  ;  and  Lotze's  Microcosmos,  ii.  ix.  4-5  (Eng.  tr.). 
The  school  is  well  represented  in  America  by  Prof.  Bowne.     See  his  Studies  in 
Theism,  especially  ch.   7-9.      See   also  art.  of  Prof.  J.  S.   Candlish   on  "The 
Personality  of  God,"  in  Princeton  Rev.,  Sept.  1884,  and  of  Gardiner  on  "Lotze's 
Theistic  Philosophy,"  in  Presb'j.  Rev.,  Oct.  1885. 
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the  character,  to  sanctify  both  individuals  and  communities,  are 
likely  to  be  true.  Experience  of  the  Divine  can  be  the  richest  and 
surest  experience  only  if  it  not  merely  implies  all  that  is  absolute 
and  necessary  in  consciousness  and  existence,  but  is  also  confirmed 
and  guaranteed  by  all  that  is  relative  and  contingent  therein. 
Theistic  What  are  known  as  "the  proofs"  for  the  Divine  existence  have 
"proofs."  from  the  time  of  Kant  to  the  present  been  often  represented  as 
sophistical  or  useless.  This  view  is,  however,  less  prevalent  than 
it  was.  During  the  last  twenty  years  the  proofs  have  been  in  much 
greater  repute,  and  have  had  far  more  labour  expended  on  them, 
than  during  the  previous  part  of  the  century.  They  have,  of 
course,  been  considerably  modified,  in  conformity  with  the  general 
growth  of  thought  and  knowledge.  For  instance,  they  are  no  longer 
presented  elaborately  analysed  into  series  or  groups  of  syllogisms. 
It  is  recognized  that  the  fetters  which  would  assuredly  arrest  the 
progress  of  physical  and  mental  science  cannot  be  favourable  to  that 
of  theology.  It  is  recognized  that  the  validity  of  the  proofs  must  be 
entirely  dependent  on  the  truthfulness  with  which  they  indicate  the 
modes  in  which  God  reveals  Himself,  the  facts  through  which  man 
apprehends  the  presence  and  attributes  of  God,  and  that,  therefore, 
the  more  simply  they  are  stated  the  better.  Man  knows  God  some 
what  as  he  knows  the  minds  of  his  fellow-men — namely,  inferen- 
tially, — yet  through  an  experience  at  once  so  simple  and  so  manifold 
that  all  attempts  at  a  syllogistic  representation  of  the  process  must 
necessarily  do  it  injustice.  The  closeness  and  character  of  the  con 
nexion  of  the  proofs  have  also  come  to  be  more  clearly  seen.  They 
are  perceived  to  constitute  an  organic  whole  of  argument,  each  of 
which  establishes  its  separate  element,  and  thus  contributes  to  the 
general  result — confirmatory  evidence  tliat  God  is,  and  complemen 
tary  evidence  as  to  wJiat  God  is.  The  explanation  of  this  doubtless 
is  that  the  apprehension  of  God  is  itself  an  organic  whole,  a  complex 
and  harmonious  process,  involving  all  that  is  essential  in  the  human 
mind,  yet  all  the  constituents  of  which  are  so  connected  that  they 
may  be  embraced  in  a  single  act  and  coalesce  into  one  grand  issue. 
The  cos-  The  cosmological  argument  concludes  from  the  existence  of  the 
mological  world  as  temporal  and  contingent,  conditioned  and  phenomenal, 
argu-  to  the  existence  of  God  as  its  one  eternal,  unconditioned,  self- 
rnent.  existent  cause.  It  is  an  argument  which  has  been  in  no  respect 
discredited  by  recent  research  and  discussion,  which  is  in  substance 
accepted  not  only  by  theists  but  by  pantheists,  and  which  forms 
the  basis  even  of  the  philosophy  of  Herbert  Spencer.  The  principle 
on  which  it  proceeds — the  principle  of  causality — has  only  come  to 
be  more  clearly  seen  to  be  ultimate,  universal,  and  necessary.  The 
hypothesis  of  an  infinite  series  of  causes  and  effects  has  not  had  its 
burden  of  irrationality  in  the  least  diminished.  The  progress  of 
science  has  not  tended  to  show  that  the  world  itself  may  be  reason 
ably  regarded  as  eternal  and  self-existent ;  in  the  view  of  theists  it 
lias  only  tended  to  render  more  probable  the  doctrine  that  all 
physical  things  must  have  their  origin  in  a  single  non-physical 
cause.  The  necessity  of  determining  aright  the  bearings  of  the 
new  views  reached  or  suggested  by  science  as  to  the  ultimate 
constitution  of  matter,  the  conservation  of  energy,  cosmic  evolution, 
the  age  and  duration  of  the  present  physical  system,  &c.,  has  been 
the  chief  factor  in  the  latest  developments  of  the  argument  a 
contingentia  inundi.  The  teleological  argument,  which  concludes 
from  the  regularities  and  adjustments,  precon form i ties  and  har 
monies,  in  nature  that  its  first  cause  must  be  an  intelligence,  has 
been  both  corrected  and  extended  owing  to  recent  advances  of 
science  and  especially  of  biological  science.  The  theory  of  evolu 
tion  has  not  shaken  the  principle  or  lessened  the  force  of  the 
argument,  while  it  has  widened  its  scope  and  opened  up  vistas  of 
grander  design,  but  it  has  so  changed  its  mode  of  presentation  that 
already  the  Bridgewatcr  Treatises  and  similar  works  are  to  some 
extent  antiquated.  Perhaps  the  most  promising  of  the  later 
applications  of  the  argument  is  that  which  rests  on  the  results 
obtained  by  a  philosophical  study  of  history,  and  which  seeks  to 
show  that  the  goal  of  the  evolution  of  life,  so  far  as  it  has  yet  pro 
ceeded,  is  the  perfecting  of  human  nature,  and  the  eternal  source 
of  things  a  power  which  makes  for  truth  and  righteousness.  The 
ethical  argument — the  proof  from  conscience  and  the  moral  order — 
held  a  very  subordinate  place  in  the  estimation  of  writers  on  natural 
theology  until  Kant  rested  on  it  almost  the  whole  weight  of  theism. 
It  has  ever  since  been  prominent,  and  has  been  the  argument  most 
relied  on  to  produce  practical  conviction.  Much  importance  is  now 
rarely  attached  to  those  forms  of  the  metaphysical  argument  which 
are  deductions  from  a  particular  conception,  as,  e.g.,  of  a  perfect 
being.  Ignorance  alone,  however,  can  account  for  the  assertion 
often  met  with  that  the  argument  is  generally  abandoned.  It  has 
only  been  transformed.  It  has  passed  from  a  stage  in  which  it  was 
presented  in  particular  ontological  forms  into  one  in  which  it  is  set 
forth  in  a  general  epistemological  form.  As  at  present  maintained 
it  is  to  the  effect  that  God  is  the  idea  of  ideas,  the  ultimate  in 
human  thought,  without  whom  all  thought  is  confusion  and  self- 
contradiction.  .  In  this  form,  by  what  theologians  and  religious 
philosophers  possessed  of  much  speculative  insight  is  it  not  held  I1 

i  See  the  present  writer's  Theism,  and  the  indications  of  the  literature  given 
in  the  notes. 


The  changes  adopted  in  the  methods  of  theistic  proof  have  all 
tended  in  one  direction,  namely,  to  remove  or  correct  extreme  and 
exaggerated  conceptions  of  the  Divine  transcendence  and  to  produce 
a  true  appreciation  of  the  Divine  immanence, — to  set  aside  deism 
and  to  enrich  theism  with  what  is  good  in  pantheism.  The  general 
movement  of  religious  speculation  within  the  theistic  area  has  been 
towards  mediation  between  the  extremes  of  pantheism  and  of  deism, 
towards  harmonious  combination  of  the  personal  self-equality  and 
the  universal  agency  of  the  Divine.  Positive  science  has  power 
fully  co-operated  with  speculation  in  giving  support  and  impulse 
to  this  movement.  While  the  modern  scientific  view  of  the  world 
does  not  result  in  pantheism,  it  affords  it  a  partial  and  relative 
justification,  and  requires  a  theism  which,  while  maintaining  the 
personality  of  God,  recognizes  God  to  be  in  all  things  and  all 
things  to  be  of  God,  through  God,  and  to  God.  It  may  be  said 
that  theism  has  always  thus  recognized  the  Divine  immanence. 
The  vague  recognition  of  it,  however,  which  precedes  scientific 
insight  and  the  conquest  and  absorption  of  pantheism  is  not  to 
be  identified  with  the  realizing  comprehension  of  it  which  is  their 
result.2 

As  to  the  further  treatment  of  the  idea  of  God  in  recent  or  con-  The  idea 
temporary  theology,  the  following  may  be  mentioned  as,  perhaps,  of  God 
the  chief  distinctive  features  : — first,  the  general  endeavour  to  in  con- 
present  the  idea  as  a  harmonious  reflex  of  the  Divine  nature  and  tempo- 
life,  instead  of  as  a  mere  aggregate  of  attributes  ;  secondly,  and  rary 
consequently,  the  greater  care  shown  in  the  classification  and  theology, 
correlation  of  the  attributes,  so  as  to  refer  them  to  their  appropriate 
places  in  the  one  great  organic  thought ;  and,  thirdly,  the  more 
truly  ethical  and  spiritual  representation  given  of  the  Divine 
character.  To  realize  the  nature  and  import  of  the  first  of  these 
features  it  is  only  necessary  to  compare  the  expositions  given  of  the 
idea  of  God  in  the  works  of  such  theologians  as  Nitzsch,  Thomasius, 
Dorner,  Philippi,  Kahuis,  and  even  more  in  those  of  the  represen 
tatives  of  German  speculative  theism,  with  such  as  are  to  be  found 
in  the  treatises  of  Hill,  Watson,  Wardlaw,  and  Hodge,  which, 
although  published  in  the  present  century,  express  only  the  views 
of  an  earner  age.  As  to  the  second  point,  there  has  of  late  been  a 
vast  amount  of  thought  expended  in  endeavouring  so  to  classify 
and  co-ordinate  the  attributes,  and  so  to  refer  them  to  the  various 
moments  of  the  Divine  existence  and  life,  as  that  God  may  be  able 
to  be  apprehended  both  in  His  unity  and  completeness,  self-iden 
tity  and  spiritual  richness,  as  one  whole  harmonious  and  perfect 
personality.  Of  the  work  attempted  in  this  direction  our  limits 
will  not  allow  us  to  treat.  In  regard  to  the  third  feature,  any 
one  who  will  peruse  an  essay  like  Weber's  Vom  Zorne  Gottes,  or 
Ritschl's  De  Ira  Dei,  and  compares  the  way  in  which  the  Biblical 
conception  of  the  wrath  of  God  is  there  presented  with  the  mode  of 
exhibiting  it  prevalent  for  so  many  ages,  is  likely  to  be  convinced 
that  considerable  progress  has  been  made  even  in  recent  times  in 
the  study  of  the  moral  aspects  of  God's  character.  That  the  Divine 
glory  must  centre  iu  moral  perfection,  in  holy  love,  is  a  thought 
which  is  undoubtedly  being  realized  by  all  theists  with  ever-increas 
ing  clearness  and  fulness.3 

It  follows  from  the  above  that  theistic  thought  has  been  moving  Advance 
in  a  direction  which  could  not  fail  to  suggest  to  those  influenced  by  of  trini- 
it  that  a  rigidly  Unitarian  conception  of  God  must  be  inadequate,  tarian 
and  that  the  trinitarian  conception  might  be  the  only  one  in  which  theism, 
reason  can  rest  as  self-consistent.  So  long  as  the  simplicity  of 
the  Divine  nature  was  conceived  of  as  an  abstract  self-identity, 
intelligence  could  not  venture  to  attempt  to  pass  from  the  unity 
to  the  trinity  of  the  Godhead,  or  hope  for  any  glimpse  of  the  pos 
sibility  of  harmoniously  combining  them.  But,  this  view  of  the 
simplicity  of  the  Divine  nature  having  been  abandoned,  and  an  idea 
of  God  attained  which  assigns  to  Him  all  the  distinctions  com 
patible  with,  and  demanded  by,  completeness  and  perfection  of 
personality,  the  doctrine  of  the  Trinity  necessarily  entered  on  a  new 
stage  of  its  history.  The  free  movement  of  thought  in  this  century, 
far  from  expelling  it  from  its  place  in  the  mind  of  Christendom, 
has  caused  it  to  strike  deeper  root  and  grow  with  fresh  vigour. 
Never  since  the  Nicene  age  has  theological  speculation  been  so 
actively  occupied  with  the  constitution  of  the  Godhead,  and  with 
the  trinitarian  representation  thereof,  as  from  the  commencement 
of  the  present  century.  It  is,  of  course,  impossible  here  to  describe 
any  of  the  attempts  which,  during  this  period,  have  been  made  to 
show  that  the  absolute  Divine  self -consciousness  implies  a  trinitarian 
form  of  existence,  and  that  intelligently  to  think  the  essential 
Trinity  is  to  think  those  moments  in  the  Divine  existence  without 
which  personality  and  self-consciousness  are  unthinkable  ;  or  that 
a  worthy  conception  of  Divine  love  demands  a  trinitarian  mode  of 
life ;  or  that  a  world  distinct  from  God  presupposes  that  God  as 
triune  is  in  and  for  Himself  a  perfect  and  infinite  world,  so  that 


wwieuge,  1000. 

3  Bruch,  Lehre  von  den  Gottl.  Eigenschaften,  1842;  Moll,  De  Juslo  Attributoittm 
Dei  Discrimine,  1855.    Both  are,  however,  already  inadequate. 
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His  attributes  and  activities  already  fully  realized  in  the  trinitarian 
life  can  proceed  outwards,  not  of  necessity  but  of  absolute  freedom  ; 
or  that  the  whole  universe  is  a  manifestation  of  His  triune  nature, 
and  all  finite  spiritual  life  a  reflexion  of  the  archetypal  life,  self- 
sustained  and  self-fulfilled  therein.  All  the  more  thoughtful 
trinitarian  divines  of  the  present  endeavour  to  make  it  apparent 
that  the  doctrine  of  the  Trinity  is  not  one  which  has  been  merely 
imposed  upon  faith  by  external  authority,  but  one  which  satisfies 
reason,  gives  expression  to  the  self-evidencing  substance  of  reve 
lation,  and  explains  and  supports  religious  experience.  If  it  be 
thought  that  their  success  has  not  been  great,  it  has  to  be  remem 
bered  that  they  have  been  labouring  near  the  commencement  of  a 
movement,  and  so  at  a  stage  when  all  individual  efforts  can  have 
only  a  very  limited  worth.  To  one  general  conclusion  they  all  seem 
to  have  come,  namely,  that  the  idea  of  God  as  substance  is  not  the 
only  idea  with  which  we  can  connect,  or  in  which  we  may  find 
implied,  tri-personality.  The  category  of  substance  is,  in  some 
respects,  one  very  inapplicable  to  God,  as  the  philosophy  of  Spinoza 
has  indirectly  shown.  If  the  theologians  referred  to  be  correct,  the 
doctrine  of  the  Trinity  is  not  specially  dependent  upon  it.  In  their 
view  God  cannot  be  thought  of  consistently  as,  e.g.,  Absolute  Life, 
Absolute  Intelligence,  or  Absolute  Love,  unless  He  be  thought  of 
in  a  trinitarian  manner. 

While  trinitarian  theism  has  thus  during  the  present  century 
shown  abundant  vitality  and  vigour,  it  cannot  be  said  to  have 
gained  any  decided  victory  over  Unitarian  theism.  The  latter  has 
also  within  the  same  period  spread  more  widely  and  shown  more 
practical  activity,  more  spiritual  life,  than  in  any  former  age.  The 
unitarianism  represented  by  a  Martineau  is  a  manifest  advance  on 
that  which  was  represented  by  a  Priestley.  Theism  in  its  Unitarian 
form  is  the  creed  of  very  many  of  the  most  cultured  and  most 
religious  minds  of  our  time,  alike  in  Europe  and  America.  In 
this  form  it  has  also  signally  shown  its  power  in  contemporary 
India.  Brahmoism  is,  perhaps,  the  most  remarkable  example  of  a 
Unitarian  theism  which  exhibits  all  the  characteristics  of  a  positive 
faith  and  a  churchly  organization.  The  Unitarian  theism  of  the 
present  age  is  distinguished  by  the  great  variety  of  its  kinds  or 
types.  None  of  these,  it  must  be  added,  are  very  definite  or  stable. 
Hence  Unitarian  theism  is  often  seen  to  approximate  to,  or  become 
absorbed  into,  agnosticism  or  pantheism,  cosmism  or  humanitari- 
anism.  This  may  be  due,  however,  less  to  its  own  character  than 
to  the  character  of  the  age.1 

The  mind  of  man  has  clearly  not  yet  ceased  to  be  intensely 
interested  in  thoughts  of  God.  There  are  no  grounds  apparent  for 
supposing  that  it  will  ever  cease  to  seek  after  Him  or  to  strive  to 
enlarge  its  knowledge  of  His  ways.  And,  if  the  idea  of  God  be 
what  has  been  suggested  in  the  foregoing  pages,  the  search  for  God 
cannot  fail  to  meet  with  an  ever-growing  response.  If  the  idea  of 
God  be  the  most  comprehensive  of  ideas,  inclusive  of  all  the  cate 
gories  of  thought  and  implicative  of  their  harmonious  synthesis 
and  perfect  realization,  all  thought  and  experience  must  of  its  very 
nature  tend  to  lead  onwards  to  a  fuller  knowledge  of  God.  For 
the  knowledge  of  God,  on  this  view,  consists  in  no  mere  inference 
reached  through  a  process  of  theological  argumentation,  but  in  an 
ever-growing  apprehension  of  an  ever-advancing  self-revelation  of 
God  ;  and  all  philosophy,  science,  experience,  and  history  must 
necessarily  work  together  to  promote  it. 

All  speculative  thought,  whether  professedly  metaphysical  or 
professedly  theological,  is  conversant  with  ideas  included  in  the 
idea  of  God.  It  deals  with  what  is  necessary  in  and  to  thought ; 
and  within  that  sphere,  notwithstanding  many  aberrations,  it  has 
made  slow  but  sure  progress.  The  history  of  philosophical  specu 
lation  is  not  only,  like  the  whole  history  of  man,  essentially  rational, 
but  it  is,  in  substance,  the  history  of  reason  itself  in  its  purest 
form, — not  the  record  of  an  accidental  succession  of  opinions,  but 
of  the  progressive  apprehension  by  reason  of  God's  revelation  of 
Himself  in  its  own  constitution.  "There  is  much  in  the  history 
of  speculative  thought,  just  as  in  the  outward  life  of  man,  that 
belongs  to  the  accidental  and  irrational — errors,  vagaries,  paradoxes, 
whimsicalities,  assuming  in  all  ages  the  name  and  the  guise  of 
philosophy.  But,  just  as  the  student  of  the  constitutional  history 
of  England  can  trace,  amidst  all  the  complexity  and  contingency 
of  outward  and  passing  events,  through  successive  times  and 
dynasties,  underneath  the  waywardness  of  individual  passion  and 
the  struggle  for  ascendency  of  classes  and  orders,  the  silent,  steady 
development  of  that  system  of  ordered  freedom  which  we  name 
the  constitution  of  England,  so,  looking  back  on  the  course  which 
human  thought  has  travelled,  we  shall  be  at  no  loss  to  discern 
beneath  the  surface  change  of  opinions,  unaffected  by  the  abnormal 
displays  of  individual  folly  and  unreason,  the  traces  of  a  continuous 
onward  movement  of  mind."2  And  this  continuous  onward  move 
ment  is  towards  the  clearer  and  wider  apprehension  of  the  whole 
system  of  ultimate  truths  which  is  comprehended  in  the  idea  of 
the  Absolute  Truth.  The  thoughts  of  men  as  to  God  are  necessarily 

1  Goblet  d'Alvlella,  Contemporary  Evolution  of  Religious  Thought  in  England, 
America,  and  India,  188-5. 
*  Principal  Caird,  Progressiceness  of  the  Sciences,  pp.  27-28,  Glasgow,  1875. 


enlarged  by  increase  of  insight  into  the  conditions  of  their  own 
thinking.  The  disquisitions  of  merely  professional  theologians 
on  the  nature  and  attributes  of  God  have  done  far  less  to  elucidate 
the  idea  of  God  than  the  philosophical  views  of  great  speculative 
thinkers,  and  would  have  done  less  than  they  have  actually  accom 
plished  were  it  not  for  the  guidance  and  suggestion  found  in  these 
views. 

The  sciences  co-operate  with  speculative  philosophy  and  with  Contribu- 
one  another  in  aiding  thought  to  grow  in  the  knowledge  of  God.  tious  of 
The  greatness,  the  power,  the  wisdom,  the  goodness,  of  the  God  of  science ; 
creation  and  providence  must  be  increasingly  apprehended  in  the 
measure  that  nature  and  its  course,  humanity  and  its  history,  are 
apprehended ;  and  that  measure  is  given  us  in  the  stage  of  develop 
ment  attained  by  the  sciences.     "  God's  glory  in  the  heavens,"  for 
example,  is  in  some  degree  visible  to  the  naked  eye  and  uiiinstructed 
intellect,  but  it  becomes  more  perceptible  and   more  impressive 
with  every  discovery  of  astronomy.     Not  otherwise  is  it  as  regards 
all  the  sciences.     Each  of  them  has  its  distinctive  and  appropriate 
contribution  to  bring  towards  the  completion  of  the  revelation  of 
God,  and  cannot  withhold  it. 

But  the  idea  of  God  is  not  one  which  can  be  rightly  apprehended  of  moral 
merely  through  intellect  speculatively  exercised  or  operating  on  experi- 
the  findings  of  science.  It  requires  to  be  also  apprehended  through  ence  ; 
moral  experience  and  the  discipline  of  life.  Neither  individuals 
nor  communities  can  know  more  of  God  as  a  moral  being  than  their 
moral  condition  and  character  permit  them  to  know.  The  appre 
hension  of  God  and  the  sense  of  moral  distinctions  and  moral  obli 
gations  condition  each  other  and  correspond  to  each  other.  History 
shows  us  that  sincere  and  pious  men  may  receive  as  a  supernaturally 
revealed  truth  the  declaration  that  God  is  love,  and  yet  hold  that 
His  love  is  very  limited,  being  real  only  to  a  favoured  class,  and 
that  He  has  foreordained,  for  His  mere  good  pleasure,  millions  of 
the  human  race  to  eternal  misery.  How  was  such  inconsistency 
possible?  Largely  because  these  men,  notwithstanding  their 
sincerity  and  piety,  were  lacking  in  that  love  to  man  through 
experience  of  which  alone  God's  love  can  be  truly  apprehended. 
In  like  manner,  it  is  not  only  the  science  of  law  which  cannot 
advance  more  rapidly  than  the  sense  of  justice,  but  also  theology 
so  far  as  it  treats  of  the  righteousness  of  God.  Thus  the  knowledge 
of  God  is  conditioned  and  influenced  by  the  course  of  man's  moral 
experience. 

The  same  may  be  said  of  the  distinctively  religious  experience.    In  of  re- 
it  also  there  has  been  a  continuous  discovery  and  a  continuous  dis-  ligious 
closure  of  God.     It  is  not  long  since  the  ethnic  religions  were  very  experi- 
generally  regarded  as  merely  stages  of  human  folly,  so  many  monu-  eiice. 
ments  of  aversion  to  God  and  of  departure  from  the  truth  as  to 
God.     It  was  supposed  that  they  were  adequately  described  when 
they  were  called    "idolatries"   and  "superstitions."     This  view 
rested  on  a  strangely  unworthy  conception  both  of  human  nature 
and  of  Divine  providence,  and  is  fast  passing  away.     In  its  place 
has  come  the  conviction  that  the  history  of  religion  has  been  essen 
tially  a  process  of  search  for  God  on  the  part  of  man,  and  a  process 
of  self-revelation  on  the  part  of  God  to  man,  resulting  in  a  continu 
ous  widening  and  deepening  of  human  apprehension  of  the  Divine. 
All,  indeed,  has  not  been  progress  in  the  history  of  religion  either 
in  the  ethnic  or  Christian  period  ;  much  has  been  the  reverse  ;  but 
all  stages  of  religion  testify  that  man  has  been  seeking  and  finding 
God,  and  God  making  Himself  known  unto  man. 

But,  while  knowledge  of  God  may  reasonably  be  expected  un-  Coming 
ceasingly  to  grow,  in  all  the  ways  which  have  been  indicated,  from  struggles 
more  to  more,  it  is  not  to  be  supposed  that  doubt  or  denial  of  God's  with  ag- 
existence  must,  therefore,  speedily  disappear.  Religious  agnos-  nosticism. 
ticism  cannot  fail  to  remain  long  prevalent.  The  very  wealth  of 
contents  in  the  idea  of  God  inevitably  exposes  the  idea  to  the 
assaults  of  agnosticism.  All  kinds  of  agnosticism  merge  into 
agnosticism  as  to  God,  from  the  very  fact  that  all  knowledge 
implies  and  may  contribute  to  the  knowledge  of  God.  The  more 
comprehensive  an  idea  is  from  the  more  points  can  it  be  assailed, 
and  the  idea  of  God,  being  comprehensive  of  all  ultimate  ideas, 
may  be  assailed  through  them  all,  as,  for  example,  through  the 
idea  of  being,  or  of  infinity,  or  of  causality,  or  of  personality,  or  of 
rectitude.  Then,  in  another  way,  the  unique  fulness  of  the  idea 
of  God  explains  the  prevalence  of  agnosticism  in  regard  to  it.  The 
ideas  are  not  precisely  in  God  what  they  are  in  man  or  nature. 
God  is  being  as  man  or  nature  is  not ;  for  He  is  independent  and 
necessary  being,  and  in  that  sense  the  one  true  Being.  God  is  not 
limited  by  time  and  space  as  creatures  are ;  for,  whereas  duration 
and  extension  merely  are  predicates  of  creatures,  the  corresponding 
attributes  of  God  are  eternity  and  immensity.  God  as  first  cause 
is  a  cause  in  a  higher  and  more  real  sense  than  any  second  cause. 
So  as  to  personality,  intelligence,  holiness,  love.  Just  because  the 
idea  of  God  is  thus  elevated  in  all  respects,  there  are  many  minds 
which  fail  or  refuse  to  rise  up  to  it,  and  which  because  of  its  very 
truth  reject  it  as  not  true  at  all.  They  will  not  hear  of  that 
Absolute  Truth  which  is  simply  the  idea  of  God ;  but  that  they 
reject  it  is  their  misfortune,  not  any  argument  against  the  truth 
itself.  (R.  F.) 

XXIII.   —  32 
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THEMIS,  the  Greek  mythological  personification  of 
custom.  In  Homer  the  word  occurs  both  in  the  singular 
and  in  the  plural  (themistes),  with  the  sense  of  "  custom," 
"unwritten  law."  But  even  in  Homer  Themis  is  also 
spoken  of  as  a  goddess  who,  at  the  command  of  Zeus,  calls 
the  gods  to  an  assembly  and  summons  or  disperses  the 
assemblies  of  men.  But  after  all  she  is  a  thin  abstraction, 
a  faint  shadow,  by  the  side  of  the  fall-blooded  gods  of 
Olympus.  Hesiod  furnished  her  with  a  pedigree  (making 
her  the  daughter  of  Sky  and  Earth),  and  married  her  to 
Zeus,  by  whom  she  became  the  mother  of  a  brood  of  well- 
bred  abstractions, — Legality,  Justice,  Peace,  the  Hours, 
and  the  Fates.  Pindar,  no  doubt  with  a  full  sense  of  her 
abstract  nature,  speaks  of  her  as  the  assessor  of  Zeus.  In 
one  passage  (Prom.,  209)  ^Eschylus  seems  to  regard  her  as 
identical  with  Earth,  and  "  Earth-Themis  "  had  a  worship 
and  priestess  at  Athens,  where  Athene  also  appears  with 
the  surname  Themis.  There  was  a  tradition  that  the 
oracle  at  Delphi  had  first  been  in  the  hands  of  Earth,  who 
transferred  it  afterwards  to  Themis,  who  in  turn  gave  it 
up  to  Apollo.  Themis  had  temples  at  Athens,  Thebes, 
Tanagra,  and  Epidaurus.  At  Olympia  she  had  an  altar, 
and  at  Trcezen  there  was  an  altar  of  the  Themides  (plural 
of  Themis).  In  modern  writers  Themis  sometimes  stands 
as  a  personification  of  law  and  justice, — an  idea  much  more 
abstract  and  advanced  than  the  priginal  sense  of  "  tradi 
tional  custom." 

THEMISTIUS,  named  eu<fr>aS?'s,  or  "the  well-lan- 
guaged,"  was  a  rhetorician  and  philosopher  of  the  latter 
half  of  the  4th  century.  Of  Paphlagonian  descent,  he 
settled  and  taught  at  Constantinople.  Thence  he  was 
called  to  Rome,  but,  after  a  short  stay  in  the  West,  returned 
to  the  Eastern  capital,  where  he  resided  during  the  rest  of 
his  life.  Though  a  pagan,  he  was  admitted  to  the  senate 
by  Constantius  in  355.  He  was  prefect  of  Constantinople 
in  384  on  the  nomination  of  Theodosius.  Themistius's 
paraphrases  of  Aristotle's  Posterior  Analytics,  Physics,  and 
De  Anima  are  deservedly  esteemed ;  but  weariness  and 
disgust  are  the  sentiments  stirred  by  the  servile  orations 
in  which  he  panegyrizes  successive  emperors,  comparing 
first  one  and  then  another  to  Plato's  "  true  philosopher," 
and,  when  all  other  compliments  have  been  exhausted,  to 
the  "  idea  "  itself.  (See  Keiske,  quoted  with  approval  by 
Dindorf  in  the  preface  to  his  edition  :  "  Fuit  aulicus  adu 
lator  et  versipellis,  vanus  jactator  philosophise  suse,  specie 
magis  quam  re  cultae,  ineptus  et  ridiculus  vexator  et  appli 
cator  Homer i  et  veteris  historiae,  tautologus  et  sophista ; 
in  omnibus  orationibus  paene  eadem,  et  ubique  argutias 
longe  petitae.")  Themistius's  paraphrases  of  the  De  Coelo 
and  of  book  A  of  the  Metaphysics  have  reached  us  only 
through  Hebrew  versions. 

The  first  edition  of  Themistius's  works  (Venice,  1534)  included 
the  paraphrases  and  eight  of  the  orations.  Nineteen  orations  were 
known  to  Petavius,  whose  editions  appeared  in  1613  and  1618. 
Harduin  (Paris,  1684)  gives  thirty-three.  Another  oration  was 
discovered  by  Angelo  Mai,  and  published  at  Milan  in  1816.  The 
most  recent  editions  are  W.  Dindorfs  of  the  orations  (Leipsic, 
1832)  and  L.  Spengel's  of  the  paraphrases  (Leipsic,  1866).  The  Latin 
translations  of  the  Hebrew  versions  of  the  paraphrases  of  the  DC 
Casio  and  book  A  of  the  Metaphysics  were  published  at  Venice 
in  1574  and  1558  respectively.  See  Fabricius,  Blblioiheca  Gr&ca, 
vi.  790  sq. 

THEMISTOCLES  was  born  in  the  latter  part  of  the  Gth 
century  B.C.,  some  time  during  the  rule  of  the  Pisistratidse 
at  Athens,  the  son  of  an  Athenian  father,  Neocles,  by  a 
foreign  woman  from  Thrace  or  Caria.  A  wayward,  am 
bitious,  aspiring  boy,  out  of  sympathy  alike  with  ordinary 
boyish  amusements  and  with  the  learning  and  culture  of 
the  age,  he  was  told,  it  is  said,  by  his  schoolmaster  "  that 
he  would  certainly  be  something  great,  whether  good  or 
bad."  The  victory  of  Marathon  in  490  stirred  the  young 
man's  soul,  and  he  seems  to  have  foreseen  that  it  was  but 


the  beginning  of  a  yet  greater  conflict.  He  resolved  from 
that  time  to  make  his  country  great,  that  he  might  be  great 
and  famous  himself.  As  he  was  rising  to  political  distinc 
tion,  he  had  for  his  rival  the  Greek  "  Cato,"  the  incorrupt 
ible  Aristides,  a  purer  patriot,  a  better  citizen,  but  a  less 
sagacious  and  far-seeing  statesman.  The  two  men  were  in 
sharp  antagonism  as  to  what  their  country's  policy  should 
be,  and  it  ended  in  a  vote  of  ostracism  which  sent  Aristides 
into  temporary  banishment  in  483.  The  main  question 
between  them  probably  was  whether  Athens  should  seek 
greatness  by  sea  or  by  land  (see  vol.  xi.  p.  99),  and  the 
victory  of  the  policy  of  Themistocles  led  on  to  the  most 
brilliant  era  in  Greek  history,  the  maritime  supremacy  of 
Athens.  Persia,  he  felt  sure,  was  meditating  a  great 
revenge,  and  Athens  must  make  herself  a  naval  power  to 
avert  the  blow.  Already  a  small  war  with  the  ^Eginetan 
islanders,  close  to  her  own  shores,  had  roused  her  energies, 
and  at  the  prompting  of  Themistocles  she  had  built  200 
ships  and  trained  a  number  of  seamen.  In  480  the  storm 
which  Themistocles  had  clearly  foreseen  burst ;  the  great 
king,  as  he  was  called,  was  covering  the  land  with  his  troops 
and  the  sea  with  his  ships.  Greece  was  divided  and  panic- 
stricken  ;  Thessaly  and  all  to  the  north  of  Boeotia  had 
joined  the  enemy,  and  the  despair  of  the  remainder  of  the 
Greek  world  was  echoed  by  the  oracle  of  Delphi.  There 
was,  however,  a  word  of  hope  in  the  memorable  phrase  of 
the  "  wooden  wall,"1  which,  it  was  generally  felt,  must  point 
to  the  fleet,  more,  however,  with  a  view  to  flight  than  to 
resistance.  Salamis,  too,  was  named  in  the  oracle,  coupled 
with  the  epithet  "divine,"  which  Themistocles  cleverly 
argued  portended  disaster  to  the  enemies  of  the  Greeks 
rather  than  to  the  Greeks  themselves.  It  was  a  great 
achievement  when  he  finally  prevailed  on  his  fellow- 
citizens  to  quit  their  city  and  their  homes — it  seemed  for 
ever — and  to  trust  themselves  to  their  ships.  There  had 
been  some  sea-fights  off  the  northern  shores  of  Euboea; 
the  Spartans  had  fallen  at  Thermopylae,  and  Xerxes  and 
his  host  were  now  laying  waste  Attica,  not,  however,  before 
its  inhabitants  had  conveyed  their  families  to  the  adjacent 
island  of  Salamis,  where  also  the  Greek  fleet  had  taken  up 
its  station,  the  Persian  armada  of  1200  vessels  being  in 
harbour  at  Phalerum.  The  Athenians  from  their  ships 
saw  the  flames  in  which  their  city,  its  acropolis  and  its 
temples,  were  perishing,  but  their  spirits  rose  with 
calamity,  and  with  one  heart,  at  the  bidding  of  Themis 
tocles,  they  called  back  all  of  their  brethren  who  were  in 
temporary  banishment,  Aristides  among  them.  Nearly  two- 
thirds  of  the  entire  fleet  was  theirs,  but  for  the  sake  of 
unity  among  the  allies,  who  would  follow  only  the  lead  of 
Sparta,  they  acquiesced  in  its  being  under  the  command 
of  a  Spartan  admiral.  It  was  clear,  however,  that  the  fate 
of  Greece  now  depended  on  the  action  of  the  Athenians 
and  on  the  prudence  and  ability  of  Themistocles,  by  whom 
they  were  guided.  The  Greeks  of  the  Peloponnese,  more 
particularly  the  Corinthians,  were  for  moving  the  fleet 
from  Salamis  to  the  isthmus,  as  the  enemy's  land  forces 
were  already  in  possession  of  the  neighbouring  shores  of 
Attica.  Seeing  the  danger  of  yet  further  disunion,  with 
the  probable  result  of  the  breaking  up  and  dispersion  of 
the  fleet,  and  having  in  vain  protested  against  quitting  their 
present  station,  Themistocles  went  straight  to  the  Spartan 
admiral,  Eurybiades,  and  induced  him  to  call  another 
council.  There  was  much  angry  debating,  till  at  last  the 
Spartan  felt  he  must  yield  to  the  threat  of  Themistocles 
that  the  Athenians  would  either  fight  at  Salamis  or  sail 
away  as  they  were  to  Italy.  But  the  Peloponuesian 
Greeks  were  still  dissatisfied,  and  insisted  that  they  ought 
to  be  at  the  isthmus  for  the  defence  of  what  yet  remained 

1  "  The  wooden  wall  shall  alone  remain  unconquered  to  defend  you 
and  your  children. " 
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of  Greece  ;  a  third  council  was  held,  and  Themistocles  felt 
that  its  decision  would  be  against  him,  when,  by  a  sudden 
happy  thought,  he  contrived  to  have  a  secret  message 
conveyed  to  the  commanders  of  the  Persian  fleet  through 
his  slave,  an  Ionian  Greek  from  Asia,  a  man  of  intelligence 
and  education,  and  well  acquainted  with  the  Persian 
language.  The  communication  came  in  the  name  of 
Themistocles,  who  professed  that  he  wished  well  to  the 
king,  and  that  now  was  a  good  opportunity  for  attacking 
and  crushing  the  Greeks,  as  they  were  divided  among 
themselves  and  were  bent  on  flight.  The  stratagem  was 
successful,  and  the  enemy's  great  armada  advanced  along 
the  coast  of  Attica  that  same  night,  and  took  up  a  posi 
tion  which  effectually  confined  the  Greek  fleet  within  the 
narrow1  strait  between  Salamis  and  the  southern  shore  of 
Attica.  The  Greek  captains,  not  knowing  the  state  of  the 
case,  were  still  wrangling  through  the  night,  when  just 
before  daybreak  the  banished  Aristides  came  from  ^Egina 
with  the  news  that  the  Persian  fleet  was  close  at  hand  and 
that  retreat  was  impossible.  "Let  us  still  be  rivals,"  he 
said  to  Themistocles,  "  but  let  our  strife  be  which  can  best 
save  our  country." 

The  great  victory  of  Salamis  (see  vol.  xi.  p.  100)  left 
Greece  mistress  of  the  sea,  and  was  followed  by  the  retreat 
of  Xerxes.  Themistocles,  it  is  said,  frightened  the  king 
back  to  Asia  by  another  secret  message,  to  the  effect  that 
the  victorious  Greeks  were  bent  on  following  him  up  to 
the  Hellespont  and  burning  his  bridge  of  boats,  but  that 
he  was  doing  his  best  to  check  their  ardour,  though  in 
reality  he  had  himself  advised  immediate  pursuit  of  the 
enemy.  We  cannot  but  admire  the  man's  sagacity  and  far 
sightedness  in  thus  laying  the  king  under  an  obligation 
which  he  might  some  day  turn  to  his  own  profit,  though 
we  cannot  but  feel  that  he  had  some  of  the  worst  as  well 
as  some  of  the  most  splendid  characteristics  of  the  Greek. 
After  the  victory  Themistocles  sailed  with  the  Athenian 
squadron  through  the^Egean,  and  from  some  of  the  islanders 
who  had  sided  with  the  enemy  he  exacted  heavy  fines,  out 
of  which,  it  appears,  he  filled  his  own  purse.  When  the 
Greeks  met  at  the  isthmus  to  decide  according  to  custom 
the  prizes  of  merit  for  the  glorious  day  of  Salamis,  he  re 
ceived  only  the  second  prize,  the  first  being  awarded  to  the 
Spartan  admiral,  but  by  way  of  compensation  he  was  soon 
afterwards  heartily  welcomed  at  Sparta,  and  loaded  with 
honours  so  extraordinary  as  to  imply  that  even  the  Spartans 
themselves  recognized  him  as  the  first  man  in  Greece.  It 
was  not  long,  however,  before  he  gave  them  deadly  offence. 
After  the  victories  of  Platsea  and  Mycale  in  479  the  Athen 
ians  went  back  to  their  desolate  city  and  began  to  rebuild 
and  fortify  it.  Jealous  fears  of  the  growing  power  of  Athens 
were  awakened,  and  the  Spartans,  as  representatives  of  the 
Greeks  generally,  formally  protested  against  the  fortifica 
tion  of  a  Greek  city  outside  the  Peloponnese,  on  the  ground 
that  some  future  Persian  invader  might  make  it  a  base  of 
operations.  Themistocles  saw  the  dangers  of  Spartan  oppo 
sition,  and  got  the  Athenians  to  commission  him  to  arrange 
matters  along  with  two  other  envoys,  who,  however,  were 
purposely  not  allowed  to  arrive  at  Sparta  at  the  same  time 
as  himself.  He  told  the  Spartan  magistrates  that  before 
he  could  transact  business  with  them  he  must  wait  for  his 
colleagues;  meanwhile  Athens  was  being  fortified,  every 
man,  woman,  and  child  putting  a  hand  to  the  work,  and  as 
soon  as  Themistocles  understood  that  it  was  sufficiently  ad 
vanced  he  declared  openly  that  Athens  would  brook  no  sort 
of  interference.  The  Spartans  felt  they  had  been  tricked, 
but  they  could  do  nothing.  And  now  Themistocles  pro 
ceeded  to  fortify  Piraeus,  and  to  enlarge  the  harbour,  thus 
providing  Athens  with  an  excellent  naval  dockyard,  and 
holding  out  an  inducement  to  foreigners  to  settle  in  the 

1  Not  more  than  a  quarter  of  a  mile  wide  in  its  narrowest  part. 


city  for  the  purposes  of  trade.  Twenty  war  ships,  too,  were 
at  his  suggestion  to  be  built  every  year,  and  nothing  left 
undone  to  make  Athens  prosperous  and  powerful. 

A  few  years  afterwards  (in  471  probably)  we  find  his 
political  career  terminated  by  a  vote  of  ostracism,  due 
perhaps  in  part  to  Spartan  influence  at  Athens,  and  also 
to  an  offensive  boastfulness  and  ostentation  which  dis 
gusted  the  sensitive  Athenian  democracy.  He  was  even 
charged  with  corrupt  practices  and  with  receiving  bribes 
from  Persia.  From  Argos,  whither  he  had  retired  as  an 
exile,  he  was  forced  to  flee  by  a  threat  of  the  Spartans, 
who  alleged  that  they  had  proofs  of  his  treasonable  com 
plicity  in  the  schemes  of  their  countryman  Pausanias,  and 
to  take  refuge  in  the  island  of  Corcyra ;  but  here  again 
he  was  pursued  by  Spartan  and  Athenian  commissioners, 
and  driven  to  seek  the  protection  of  Admetus,  king  of  the 
Molossians,  the  chief  people  of  Epirus.  In  the  court  of 
this  half-Greek  half -barbarian  prince  he  found  a  hospitable 
reception,  and  he  was  furnished  with  the  means  of  crossing 
the  ^Egean  to  Ephesus.  Shortly  after  his  arrival  in  Asia, 
the  son  of  Xerxes,  Artaxerxes,  succeeded  to  the  throne  of 
Persia,  and  to  him  Themistocles  contrived  to  make  himself 
known  as  a  fugitive  from  ungrateful  Greece,  which  he  had 
saved,  and  now  ready  and  willing  to  advise  and  assist  the 
king  in  avenging  his  father's  defeat.  He  was  treated,  it 
is  said,  with  marked  respect,  and  was  liberally  pensioned 
with  the  revenues  of  three  wealthy  towns — Magnesia, 
Myus,  and  Lampsacus.  It  was  at  the  first  of  these,  which 
was  near  the  coast,  and  whence  he  might  be  supposed  to 
have  opportunities  for  watching  the  affairs  of  Greece,  that 
he  passed  the  last  year  of  his  life,  dying  a  natural  death 
at  the  age  of  65.  The  year  of  his  death  is  not  accurately 
ascertainable  ;  opinions  vary  between  460  and  447. 

Herodotus,  Thucydides,  and  Plutarch  are  our  chief  original 
sources  for  the  life  of  Themistocles.  The  subject  is  fully  treated  in 
the  histories  of  Grote  and  Thirl  wall.  (W.  J.  B.) 

THr^NARD,  Louis  JACQUES  (1777-1857),  was  born  on 
the  4th  of  May  1777,  at  Louptiere,  near  Nogent-sur-Seine, 
in  Champagne.  His  father,  though  a  poor  man,  sent  him 
to  the  academy  of  Sens,  where  he  received  a  liberal  edu 
cation.  At  the  age  of  sixteen  he  went  to  Paris  to  study 
pharmacy.  He  attended  the  lectures  of  Fourcroy  and 
Vauquelin,  and  saw  that  the  only  way  to  learn  chemistry 
was  to  work  at  it.  Vauquelin,  himself  a  poor  man,  ad 
mitted  a  few  students  to  his  laboratory  on  payment  of  a 
1  fee  of  20  francs  a  month.  But  this  fee  was  prohibitory 
to  the  peasant's  son  ;  the  utmost  that  his  father  could  send 
him  just  kept  him  alive  in  Paris.  Thenard  went  to  Yau- 
quelin  and  asked  to  be  allowed  to  do  any  menial  work  for 
him,  if  only  he  would  let  him  assist  in  his  laboratory.  One 
of  Yauquelin's  sisters  bad  slipped  into  the  room  and  heard 
part  of  the  conversation;  she  said  to  her  brother,  "He  is 
a  good  lad ;  you  should  keep  him  ;  he  will  help  you  in  the 
laboratory,  and  look  after  our  pot  au  feu;  your  dandy 
assistants  always  let  it  boil."  Thenard  was  engaged  on 
these  terms.  Long  afterwards  he  said  that  he  looked  upon 
the  chemistry  of  the  pot  au  feu  and  the  process  of  sim 
mering  as  of  very  great  importance :  they  had  been  the 
turning-point  of  his  life.  Thenard  assisted  Vauquelin  in 
the  laboratory  and  at  his  lectures,  and,  when  by  starving 
for  a  day  or  two  he  accumulated  sous  enough  to  pay  for  a 
seat  in  the  gallery,  used  to  go  to  the  theatre  to  improve  his 
pronunciation  and  rub  off  his  rustic  accent. 

By  and  by  Vauquelin  gave  him  an  opportunity  of 
testing  his  powers  as  a  lecturer.  Having  to  go  for  some 
days  to  the  country,  he  asked  Thenard  to  take  his  place. 
For  the  first  two  or  three  lectures  his  attention  was  fixed 
on  his  work,  and  his  eyes  did  not  wander  from  the  lecture 
table.  On  the  fifth  day  he  ventured  to  look  round  the 
room,  when  to  his  consternation  he  saw  Fourcroy  and 
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Vauquelin  among  the  audience.  They  were  so  satisfied 
with  what  they  had  heard  that  they  obtained  for  Thenard 
in  1797  an  appointment  as  teacher  of  chemistry  in  a 
school,  and  in  1798  the  post  of  repetiteur  at  the  Ecole 
Polytechnique. 

In  1804  Vauquelin  resigned  the  professorship  of 
chemistry  at  the  College  de  France,  and  successfully  used 
his  influence  to  have  Thenard  appointed.  In  1810  he 
succeeded  Fourcroy  both  as  professor  of  chemistry  at  the 
Ecole  Polytechnique  and  as  member  of  the  Academy.  He 
was  also  appointed  professor  of  chemistry  in  the  faculty 
of  the  sciences.  He  was  made  a  chevalier  of  the  Legion  of 
Honour  in  1814,  commander  in  1837,  and  grand  officer  in 
1842.  In  1825  Charles  X.  gave  him  the  title  of  baron; 
from  1827  to  1830  he  represented  the  department  of  Yonne 
in  the  chamber  of  deputies.  In  1832  Louis  Philippe  made 
him  a  peer  of  France.  As  vice-president  of  the  conseil 
superieure  de  1'instruction  publique,  he  exercised  a  great 
influence  on  scientific  education  in  France.  He  died  21st 
June  1857,  and  was  buried  at  La  Ferte,  near  Chalon-sur- 
Saone.  In  1861  a  statue  was  erected  to  him  at  Sens,  and 
in  1865  the  name  of  his  native  village  was  changed  to  La 
Louptiere-Thenard.  The"nard  was  tall  and  strongly  built, 
his  hair  was  thick  and  black,  his  eyes  bright,  and  his 
manner  active  and  prompt.  He  married,  in  1810,  Mile. 
Humblot,  granddaughter  of  Conte.  His  wife  and  several  of 
his  children  predeceased  him.  He  was  survived  by  his  son 
Paul,  who  had  assisted  him  in  some  of  his  later  researches. 
Thenard  was  above  all  things  a  teacher  :  as  he  himself 
said,  the  professor,  the  assistants,  the  laboratory,  every 
thing,  must  be  sacrificed  to  the  students.  The  history  of 
his  discovery  of  the  peroxide  of  hydrogen  well  illustrates 
the  predominance  of  the  teacher  in  his  character.  He  was 
lecturing  on  the  formation  of  salts,  and  had  told  his 
students  that  a  metal  must  be  oxidized  to  a  certain  extent 
in  order  that  it  may  combine  with  an  acid  to  form  a  salt ; 
if  the  metal  be  combined  with  more  than  the  proper 
quantity  of  oxygen,  the  excess  of  oxygen  will  be  given  off 
when  the  oxide  is  treated  with  an  acid,  and,  as  an  illus 
tration,  he  mentioned  the  action  of  acids  on  peroxide  of 
barium.  As  he  spoke  his  conscience  smote  him,  for  the 
experiment  had  not  been  made.  Immediately  after  lecture 
he  mixed  peroxide  of  barium  and  nitric  acid,  keeping  the 
temperature  low  by  means  of  ice.  He  was  surprised  to 
see  the  peroxide  dissolve  without  any  evolution  of  gas. 
He  left  the  mixture  standing,  and  next  day,  before 
lecture,  noticed  small  bubbles  of  gas  rising  from  it.  Pour 
ing  some  of  the  liquid  into  a  test-tube  and  warming  it,  he 
saw  a  large  amount  of  gas  escape,  which  he  easily  recog 
nized  as  pure  oxygen.  At  first  he  thought  the  acid  had 
been  oxidized,  but  he  soon  saw  the  true  explanation  of 
the  phenomena,  and  discovered  the  peroxide  of  hydrogen. 
His  lecture  experiments  were  few,  well-chosen,  and  accur 
ately  performed.  If  any  failure  occurred  he  would  roundly 
scold  his  assistant,  often  apologizing  for  his  vehemence 
when  the  short  fit  of  anger  was  over.  His  lecture  room, 
seated  for  1000,  was  almost  always  crowded  by  eager  and 
attentive  students  and  visitors. 

Like  most  great  teachers,  Thenard  published  a  text-book,  and 
perhaps  we  may  say  that  by  his  Traits  de  Chimie  filementaire, 
Theorique  et  Pratique  (4  vols.,  Paris,  1813-16;  6th  ed.,  5  vols., 
1833-36)  he  did  even  more  to  further  the  progress  of  the  science 
than  by  his  numerous  and  important  original  discoveries.  His 
first  original  paper  (1799)  was  on  the  compounds  of  arsenic  and 
antimony  with  oxygen  and  sulphur.  Careful  analyses  led  him  to 
conclusions  as  to  the  composition  of  the  metallic  oxides  contra 
dictory  of  some  of  Berthollet's  theoretical  views ;  he  also  showed 
(1802)  that  Berthollet's  "zoonic  acid"  was  impure  acetic  acid. 
Berthollet,  far  from  resenting  these  corrections  from  a  younger 
man,  took  this  opportunity  of  introducing  himself,  and  invited 
Thenard  to  become  a  member  of  the  "Societe  d'Arcueil,"  to  the 
proceedings  of  which  Thenard  contributed  important  papers.  Soon 
after  his  appointment  as  repetiteur  at  the  Ecole  Polytechnique 


Thenard  made  the  acquaintance  of  Gay-Lussac,  and  formed  with 
him  a  lifelong  friendship.  Their  joint  work,  and  its  relation  to 
the  discoveries  of  Davy,  have  been  fully  recorded  in  the  article  GAY- 
LUSSAC.  Of  his  separate  investigations  perhaps  the  most  important 
is  that  on  the  compound  ethers,  begun  in  1807.  He  showed  that 
each  acid  gives  its  own  ether,  and  that  the  acid  and  alcohol  can  be 
recovered  by  decomposing  the  ether  by  means  of  caustic  alkali. 
His  discovery  of  peroxide  of  hydrogen  (1818)  has  already  been 
described.  His  researches  on  sebacic  acid  (1802)  and  on  bile  (1807) 
also  deserve  special  notice.  The  blue  substance  known  as  Thenard's 
blue  (essentially  aluminate  of  cobalt)  was  prepared  by  him  in 
response  to  a  demand  by  Chaptal  for  a  cheap  blue,  as  bright  as 
ultramarine,  and  capable  of  standing  the  temperature  of  the  porce 
lain  furnace. 

TMnard's  researches  were  chiefly  published  in  the  Annales  de  Chimie  et  de 
Physique,  in  tile  Memoires  dt  la  Societe  d'Arcueil,  and  in  the  Comptu  Rendus  and 
the  Memoires  of  the  Academy  of  Sciences.  (A.  C.  B.) 

THEOBALD,  LEWIS  (1688-1744),  will  survive  as  the 
prime  butt  of  the  original  Dunciad  when  as  a  playwright, 
a  litterateur,  a  translator,  and  even  as  a  Shakespearean 
commentator,  he  will  be  entirely  forgotten.  The  son  of  an 
attorney,  Theobald  was  born  at  Sittingbourne,  in  Kent,  in 
1688,  and,  after  a  moderate  education  at  Isleworth,  studied 
for  the  profession  of  law, — a  profession,  however,  which  he 
never  practised.  He  was  a  man  with  literary  impulses, 
but  without  genius,  even  of  a  superficial  kind;  as  a 
student,  as  a  commentator,  he  might  have  led  a  happy  and 
enviable  life,  had  not  the  vanity  of  the  literary  idea  led 
him  into  a  false  position.  His  Persian  Princess  (1711) 
and  his  Electro,  (1714)  gained  no  distinction.  In  1726 
The,  Double  Falsehood  had  a  certain  vogue,  partly  from 
Theobald's  pretence  that  the  greater  part  pf  the  play  was 
by  Shakespeare.  In  1717  he  commenced  a  series  of  papers 
(not  to  "  The  Censor,"  as  has  sometimes  been  stated,  but 
under  that  title)  which  appeared  in  Mist's  Weekly  Journal ; 
these  do  not  seem  to  have  been  highly  thought  of  by  his 
contemporaries,  but  they  were  successful  in  gaining  for 
Theobald  not  a  few  enemies,  among  whom  Dennis  may 
be  named.  Seven  or  eight  years  later  Theobald's  cen 
sorious  tendencies  had  intensified  rather  than  moderated, 
and  in  1726  he  ventured  to  attack  the  most  eminent 
literary  man  of  the  day  in  his  Shakespear  Restored,  or  a 
Specimen  of  the  many  Errors  as  well  committed  as  unamended 
by  Mr  Pope  in  his  edition  of  this  Poet.  Two  years  later  the 
censor  was  himself  castigated  severely,  and,  as  the  dedicatee 
of  The  Dunciad,  he  had  long  an  unenviable  notoriety ;  as 
readers  of  the  famous  satire  will  remember,  he  occupied 
the  place  of  chief  victim  until  replaced  by  Colley  Gibber 
in  1743.  In  the  matter  of  Shakespeare  editing,  however, 
he  had  the  advantage  of  his  powerful  rival.  When  in 
1733  Theobald  published  his  edition  of  Shakespeare  in 
seven  volumes,  that  of  Pope  had  to  go  to  the  wall.  Lewis 
Theobald  wrote  other  dramas  besides  those  already  men 
tioned,  and  translated  plays  from  Sophocles  and  Aristo 
phanes,  besides  a  rendering  of  Plato's  Phxdo  and  a  part 
translation  of  the  Odyssey ;  but  for  none  of  these  things 
is  he  now  remembered.  The  student  of  English  history 
might  find  it  worth  while  to  glance  through  Theobald's 
Life  of  Raleigh  (1719).  He  died  in  1744. 
For  plays,  &c. ,  see  the  Biographia  Dramatica,  vol.  i. 

THEOCRITUS,  of  Syracuse,  the  foremost  Greek  pas 
toral  poet,  lived  a  life  of  which  nothing  is  known  except 
from  allusions  in  his  own  works.  The  epigram  appended 
to  his  poems  makes  him  say,  "  I  am  a  Syracusan,  a  man 
of  the  people,  a  son  of  Praxagoras  and  Philinna."  He 
must  have  been  born  early  in  the  3d  century,  among  a 
Dorian  people,  whose  Dorian  speech  survives  in  his 
rural  idyls.  These  "  little  pictures  "  chiefly  represent  the 
life  of  shepherds,  neat-herds,  and  fishermen  in  the  woods 
and  on  the  shores  of  Sicily.  They  are  doubtless  inspired 
by  the  popular  poetry  of  his  time,  and  have  much  in 
common  with  the  Romaic  chants  of  the  modern  Greek 
shepherds.  The  first  idyl  is  a  song  on  Daphnis,  the  ideal 
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herdsman,  sung  by  the  shepherd  Thyrsis  to  a  goatherd. 
The  second  is  the  magical  chant  which  Simaetha  pours 
forth  to  the  magic  moon,  in  the  hope  of  recovering  her 
lover.  In  the  third  a  goatherd  sings  to  his  love, 
Amaryllis.  The  fourth  is  an  interchange  of  rude  banter 
between  two  country  fellows ;  and  the  fifth  is  of  the  same 
kind.  The  scenes  are  in  southern  Italy.  The  sixth  is  a 
Sicilian  singing  match  between  two  ideal  herdsmen, — not 
contemporary  rustics,  but  poets  of  nobler  themes.  The 
scene  of  the  seventh  is  in  Cos,  where  the  poet  introduces 
himself  at  a  singing  match.  He  may  have  been  attached 
to  the  Asclepian  medical  school  in  Cos  ;  his  friend  Nicias 
was  a  physician.  Sicily  and  rival  minstrels  occupy  the 
ninth  idyl.  The  tenth  contains  probably  some  real 
popular  ditties,  chanted  by  the  reapers.  The  eleventh, 
addressed  to  Nicias,  is  a  piece  of  artificial  mythological 
genre,  "  The  Cyclops  in  Love."  The  twelfth  is  a  lyric, 
almost  of  passionate  affection.  The  thirteenth  is  another 
idyl  on  a  mythical  topic,  the  adventures  of  Hercules  and 
Hylas.  The  fourteenth  and  fifteenth  are  sketches  of 
military  and  urban  life,  the  mercenary  soldier  in  love,  and 
the  gathering  at  the  Adonis  feast  in  Alexandria.  Theo 
critus  had  wandered  to  the  court  of  Ptolemy,  and  joined 
the  literary  society  of  his  court.  The  sixteenth  is  a 
patriotic  piece :  the  poet  urges  Hiero  to  assail  the 
Carthaginians  in  Sicily.  The  seventeenth  is  a  conven 
tional  hymn  to  Ptolemy  Philadelphus  on  his  marriage 
with  his  sister.  The  eighteenth  is  an  epithalamium  ;  the 
nineteenth  a  tiny  picture  of  Eros  stung  by  a  bee  ;  the 
twentieth  is  the  complaint  of  a  herdsman  rejected  by  a 
girl  of  the  town ;  the  twenty-first  an  idyl  of  fisher  life  : 
two  poor  old  fishermen  recount  their  dreams.  The 
twenty-second  idyl  is  a  piece  of  heroic  myth,  the  adven 
tures  of  Castor  and  Polydeuces ;  and  the  twenty-fourth  is 
a  tiny  epic  on  the  infancy  of  Hercules.  The  twenty-third 
is  an  amorous  complaint.  The  twenty-fifth  describes  the 
slaughter  by  Hercules  of  the  Nemean  lion.  The  twenty- 
sixth  justifies,  in  the  interests  of  the  ritual  of  Dionysus, 
the  murder  of  the  curious  Pentheus.  The  twenty-seventh 
is  the  "  Wooing  of  Daphnis,"  or  "Oaristys,"  an  amorous 
discourse  between  a  girl  and  a  swain.  The  twenty-eighth 
is  a  graceful  piece  of  vers  de  societe,  sent  to  a  lady  with  the 
gift  of  an  ivory  distaff.  The  twenty-ninth  is  amorous ; 
and  there  remain  an  imperfect  and  a  spurious  piece,  and 
a  set  of  twenty-three  epigrams. 

On  a  general  view,  Theocritus's  surviving  poems  turn  out 
to  be — (1)  rural  idyls,  the  patterns  of  Virgil's  eclogues, 
and  of  all  later  pastoral  poetry ;  (2)  minute  epics,  or  cabinet 
pictures  from  mythology;  (3)  sketches  of  contemporary 
life  in  verse ;  (4)  courtly  compositions ;  and  (5)  expressions 
of  personal  kindliness  and  attachment.  The  first  category 
and  the  third  are  those  on  which  the  fame  of  Theocritus 
depends.  His  verse  has  a  wonderful  Doric  melody ;  his 
shepherds  are  natural  Southern  people  :  it  is  not  his  fault 
that  what  he  wrote  truly  of  them  has  become  a  false 
commonplace  in  the  pastoral  poetry  of  the  North. 

Of  Theocritus's  own  life  we  only  know  what  has  been 
recorded,  that  he  lived  in  Syracuse,  Cos,  and  Alexandria, 
and  that  he  was  acquainted  with  Nicias,  with  Aratus,  the 
astronomical  writer,  and  with  Philinus,  head  of  a  school 
or  sect  of  physicians.  The  rest  is  silence  or  conjecture. 
Suidas  says  that,  in  addition  to  the  surviving  poems,  the 
Prcetidx,  the  Hopes,  Hymns,  the  Heroines,  Dirges,  Elegies, 
and  Iambics  were  attributed  to  him. 

The  charm  of  Theocritus  can  only  be  tasted  in  his  original 
Doric,  but  the  best  English  version  is  by  Mr  C.  S.  Calverley. 
M.  Couat's  book  on  the  Alexandrine  school  of  poetry  may  be  re 
commended.  J.  Hauler,  De  Theoc.  Vita  et  Carminibus  (Freiburg, 
1855),  Hempel,  Qusest.  Theoc.  (Kiel,  1881),  and  Rannow,  Studio, 
Tfieocritea  (Berlin,  1886),  may  also  be  found  useful.  The  best  Eng 
lish  edition  of  the  poems  is  that  of  Bishop  Wordsworth.  (A.  L.) 


THEODOLITE.     See  SURVEYING. 

THEODORA,  the  wife  of  the  emperor  JUSTINIAN  (q.v.), 
was  born  probably  in  Constantinople,  though  according  to 
some  in  Cyprus,  in  the  early  years  of  the  6th  century,  and 
died  in  547.  We  shall  first  give  the  usually  received  ac 
count  of  her  life  and  character,  and  then  proceed  to  inquire 
how  far  this  account  deserves  to  be  accepted.  According 
to  Procopius,  our  chief,  but  by  no  means  a  trustworthy 
authority  for  her  life,  she  was  the  daughter  of  Acacius,  a 
bear-feeder  of  the  amphitheatre  at  Constantinople  to  the 
Green  Faction,  and  while  still  a  child  was  sent  on  to  the 
stage  to  earn  her  living  in  the  performances  called  mimes. 
She  had  no  gift  for  either  music  or  dancing,  but  made  her 
self  notorious  by  the  spirit  and  impudence  of  her  acting  in 
the  rough  farces,  as  one  may  call  them,  which  delighted  the 
crowd  of  the  capital.  Becoming  a  noted  courtesan,  she 
accompanied  a  certain  Hecebolus  to  Pentapolis  (in  North 
Africa),  of  which  he  had  been  appointed  governor,  and, 
having  quarrelled  with  him,  betook  herself  first  to  Alex 
andria,  and  then  back  to  Constantinople  through  the  cities 
of  Asia  Minor.  In  Constantinople  (where,  according  to  a 
late  but  apparently  not  quite  groundless  story,  she  now 
endeavoured  to  support  herself  by  spinning,  and  may  there 
fore  have  been  trying  to  reform  her  life)  she  attracted  the 
notice  of  Justinian,  then  patrician,  and,  as  the  all-powerful 
nephew  of  the  emperor  Justin,  practically  ruler  of  the  em 
pire.  He  desired  to  marry  her,  but  could  not  overcome 
|  the  opposition  of  his  aunt,  the  empress  Euphemia.  After 
her  death  (usually  assigned  to  the  year  523)  the  emperor 
yielded,  and,  as  a  law,  dating  from  the  time  of  Constantine, 
forbade  the  marriage  of  women  who  had  followed  the  stage 
with  senators,  this  law  was  repealed.  Thereupon  Justinian 
married  Theodora,  whom  he  had  already  caused  to  be  raised 
to  the  patriciate.  They  were  some  time  after  (527)  admitted 
by  Justin  to  a  share  in  the  sovereignty;  and,  on  his  death 
four  months  later,  Justinian  and  Theodora  became  sole  rulers 
of  the  Roman  world.  He  was  then  about  forty -four  years  of 
age,  and  she  some  twenty  years  younger.  Procopius  relates 
in  his  unpublished  history  ('AvcKSora)  many  repulsive  tales 
regarding  Theodora's  earlier  life,  but  his  evident  hatred  of 
her,  though  she  had  been  more  than  ten  years  dead  when 
the  Anecdota  were  written,  and  the  extravagances  which 
the  book  contains,  oblige  us  to  regard  him  as  a  very  doubt 
ful  witness.  Some  confirmation  of  the  reported  opposition 
of  the  imperial  family  to  the  marriage  has  been  found  in 
the  story  regarding  the  conduct  of  Justinian's  own  mother 
Vigilantia,  which  Nicholas  Alemanni,  the  first  editor  of 
the  Anecdota,  in  his  notes  to  that  book,  quotes  from  a 
certain  "  Life  of  Justinian "  by  Theophilus,  to  which  he 
frequently  refers,  without  saying  where  he  found  it. 
Since  the  article  JUSTINIAN  (q.v.)  was  published,  the  pre 
sent  writer  has  discovered  in  Rome  what  is  believed  to  be 
the  only  MS.  of  this  so-called  life  of  Justinian ;  and  his 
examination  of  its  contents,  which  he  has  lately  published, 
makes  him  think  it  worthless  as  an  authority.  See  article 
THEOPHILUS. 

Theodora  speedily  acquired  unbounded  influence  over 
her  husband.  He  consulted  her  in  everything,  and  allowed 
her  to  interfere  directly,  as  and  when  she  pleased,  in  the 
government  of  the  empire.  She  had  a  right  to  interfere, 
for  she  was  not  merely  his  consort,  but  empress  regnant, 
and  as  such  entitled  equally  with  himself  to  the  exercise 
of  all  prerogatives.  In  the  most  terrible  crisis  of  Justin 
ian's  reign,  the  great  Nika  insurrection  of  532,  her  courage 
and  firmness  in  refusing  to  fly  when  the  rebels  were  attack 
ing  the  palace  saved  her  husband's  crown,  and  no  doubt 
strengthened  her  command  over  his  mind.  Officials  took 
an  oath  of  allegiance  to  her  as  well  as  to  the  emperor  (Nov., 
viii.).  She  even  corresponded  with  foreign  ambassadors, 
and  instructed  Belisarius  how  to  deal  with  the  popes.  Pro- 
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copius  describes  her  as  acting  with  harshness,  seizing  on 
trivial  pretexts  persons  who  had  offended  her,  stripping 
some  of  their  property,  throwing  others  into  dungeons, 
where  they  were  cruelly  tortured  or  kept  for  years  without 
the  knowledge  of  their  friends.  The  city  was  full  of  her 
spies,  who  reported  to  her  everything  said  against  herself 
or  the  administration.  She  surrounded  herself  with  cere 
monious  pomp,  and  required  all  who  approached  to  abase 
themselves  in  a  manner  new  even  to  that  half-Oriental 
court.  She  was  an  incessant  and  tyrannical  match-maker, 
forcing  men  to  accept  wives  and  women  to  accept  husbands 
at  her  caprice.  She  constituted  herself  the  protectress  of 
faithless  wives  against  outraged  husbands,  yet  professed 
great  zeal  for  the  moral  reformation  of  the  city,  enforcing 
severely  the  laws  against  vice,  and  immuring  in  a  "  house 
of  repentance "  on  the  Asiatic  side  of  the  Bosphorus  five 
hundred  courtesans  whom  she  had  swept  out  of  the  streets 
of  the  capital.  How  much  of  all  this  is  true  we  have  no 
means  of  determining,  for  it  rests  on  the  sole  word  of 
Procopius.  But  there  are  slight  indications  in  other 
writers  that  she  had  a  reputation  for  severity. 

In  the  religious  strife  which  distracted  the  empire 
Theodora  took  part  with  the  Monophysites,  and  her 
coterie  usually  contained  several  leading  prelates  and 
monks  of  that  party.  As  Justinian  was  a  warm  upholder 
of  the  decrees  of  Chalcedon,  this  difference  of  the  royal 
pair  excited  much  remark  and  indeed  much  suspicion. 
Many  saw  in  it  a  design  to  penetrate  the  secrets  of  both 
ecclesiastical  factions,  and  so  to  rule  more  securely.  In 
other  matters  also  the  wife  spoke  and  acted  very  differently 
from  the  husband ;  but  their  differences  do  not  seem  to 
have  disturbed  either  his  affection  or  his  confidence.  The 
maxim  in  Constantinople  was  that  the  empress  was  a 
stronger  and  a  safer  friend  than  the  emperor ;  for,  while 
he  abandoned  his  favourites  to  her  wrath,  she  stood  by 
her  prote"g6s,  and  never  failed  to  punish  any  one  whose 
heedless  tongue  had  assailed  her  character. 

Theodora  bore  to  Justinian  no  son,  but  one  daughter, — 
at  least  it  would  seem  that  her  grandson,  who  is  twice  men 
tioned,  was  the  offspring  of  a  legitimate  daughter,  whose 
name,  however,  is  not  given.  According  to  Procopius, 
she  had  before  her  marriage  become  the  mother  of  a  son, 
who  when  grown  up  returned  from  Arabia,  revealed  himself 
to  her,  and  forthwith  disappeared  for  ever ;  but  this  is  a 
story  to  be  received  with  distrust.  That  her  behaviour  as 
a  wife  was  irreproachable  may  be  gathered  from  the  fact 
that  Procopius  mentions  only  one  scandal  affecting  it,  the 
case  of  Areobindus.  Even  he  does  not  seem  to  believe  this 
case,  for,  while  referring  to  it  as  a  mere  rumour,  the  only 
proof  he  gives  is  that,  suspecting  Areobindus  of  some  offence, 
she  had  torture  applied  to  this  supposed  paramour.  Her 
health  was  delicate,  and,  though  she  took  all  possible  care 
of  it,  frequently  quitting  the  capital  for  the  seclusion  of  her 
villas  on  the  Asiatic  shore,  she  died  comparatively  young. 
Theodora  was  small  in  stature  and  rather  pale,  but  with  a 
graceful  figure,  beautiful  features,  and  a  piercing  glance. 
There  remains  in  the  apse  of  the  famous  church  of  St 
Vitale  at  Ravenna  a  contemporaneous  mosaic  portrait  of 
her,  to  which  the  artist,  notwithstanding  the  stiffness 
of  the  material,  has  succeeded  in  giving  some  character. 

The  above  account  is  in  substance  that  which  historians  of  the  last 
two  centuries  and  a  half  have  accepted  and  repeated  regarding  this 
famous  empress.  But  it  must  be  admitted  to  be  open  to  serious  doubts. 
Everything  relating  to  the  early  career  of  Theodora,  the  faults  of 
her  girlhood,  the  charges  of  cruelty  and  insolence  in  her  government 
of  the  empire,  rest  on  the  sole  authority  of  the  Anecdota  of  Proco 
pius, — a  book  whose  credit  is  shaken  by  its  bitterness  and  extra 
vagance.  If  we  reject  it,  little  is  left  against  her,  except  of  course 
that  action  in  ecclesiastical  affairs  which  excited  the  wrath  of  Baro- 
nius,  who  had  denounced  her  before  the  Anecdota  were  published. 

In  favour  of  the  picture  which  Procopius  gives  of  the  empress  it 
may  be  argued  (1)  that  she  certainly  did  interfere  constantly  and 


arbitrarily  in  the  administration  of  public  affairs,  and  showed  her 
self  therein  the  kind  of  person  who  would  be  cruel  and  unscrupul 
ous  in  her  choice  of  means,  and  (2)  that  we  gather  from  other 
writers  an  impression  that  she  was  harsh  and  tyrannical,  as,  for 
instance,  from  the  references  to  her  in  the  lives  of  the  popes  in  the 
Liber  Pontificalis  (which  used  to  pass  under  the  name  of  Anastasius, 
the  papal  librarian).  Her  threat  to  the  person  whom  she  com 
manded  to  bring  Vigilius  toher  was  "  nisi  hoc  feceris,  per  Viventem 
in  stecula  excoriari  te  faciam."  Much  of  what  we  find  in  these 
lives  is  legendary,  but  they  are  some  evidence  of  Theodora's  reputa 
tion.  Again  (3)  the  statute  (Cod.,  v.  4,  23)  which  repeals  the  older 
law  so  far  as  relates  to  sceniae  mulieres  is  now  generally  attributed 
to  Justin,  and  agrees  with  the  statement  of  Procopius  that  an 
alteration  of  the  law  was  made  to  legalize  her  marriage.  There  is 
therefore  reason  for  holding  that  she  was  an  actress,  and,  consider 
ing  what  the  Byzantine  stage  was  (as  appears  even  by  the  statute 
in  question),  her  life  cannot  have  been  irreproachable. 

Against  the  evidence  of  Procopius,  with  such  confirmations  as 
have  been  indicated,  there  is  to  be  set  the  silence  of  other  writers, 
contemporaries  like  Agathias  and  Evagrius,  as  well  as  such  later 
historians  as  Theophanes,  none  of  whom  repeat  the  charges  as  to 
Theodora's  life  before  her  marriage.  To  this  consideration  no 
great  weight  need  be  attached.  It  is  difficult  to  establish  any 
view  of  the  controversy  without  a  long  and  minute  examination  of 
the  authorities,  and  in  particular  of  the  Anecdota.  But  the  most 
probable  conclusions  seem  to  be — (1)  that  the  odious  details  which 
Procopius  gives,  and  which  Gibbon  did  not  blush  to  copy,  deserve 
no  more  weight  than  would  be  given  nowadays  to  the  malignant 
scandal  of  disappointed  courtiers  under  a  despotic  government, 
where  scandal  is  all  the  blacker  because  it  is  propagated  in  secret 
(see  PROCOPIUS)  ;  (2)  that  apparently  she  was  an  actress  and  a 
courtesan,  and  not  improbably  conspicuous  in  both  those  charac 
ters  ;  and  (3)  that  it  is  impossible  to  determine  how  far  the  specific 
charges  of  cruelty  and  oppression  brought  against  her  by  Procopius 
deserve  credence.  We  are  not  bound  to  accept  _them,  for  they  are 
uncorroborated ;  yet  the  accounts  of  Justinian's  "government  given 
in  the  Anecdota  agree  in  too  many  respects  with  what  we  know 
aliunde  to  enable  us  to  reject  them  altogether ;  and  it  must  be 
admitted  that  there  is  a  certain  internal  consistency  in  the  whole 
picture  which  the  Anecdota  present  of  the  empress.  About  the 
beauty,  the  intellectual  gifts,  and  the  imperious  will  of  Theodora 
there  can  be  no  doubt,  for  as  to  these  all  our  authorities  agree.  She 
was  evidently  an  extraordinary  person,  born  to  shine  in  any  station 
of  life. 

Her  fortunes  have  employed  many  pens.  Among  the  latest 
serious  works  dealing  with  them  may  be  mentioned  M.  Antonin 
Debidour's  L' Imperatrice  Theodora:  fitude  Critique,  Paris,  1885, 
which  endeavours  to  vindicate  her  from  the  aspersions  of  Procopius ; 
and  among  more  imaginative  writings  are  Sir  Henry  Pottinger's 
interesting  romance  Blue  and  Green  (London,  Hurst  and  Blackett, 
1879),  M.  Rhangabe's  tragedy  QeoSwpa.  (Leipsic,  1884),  and  M. 
.Sardou's  play  Theodora,  produced  in  Paris  in  1884.  See  also  Dr 
F.  Dahu's  Prokopios  von  Casarea,  1865.  (J.  BR. ) 

THEODORE  OF  MOPSUESTIA,  the  most  eminent  repre 
sentative  of  the  so-called  school  of  Antioch,  the  beginnings 
of  which  date  from  about  the  middle  of  the  3d  century 
(see  LUCIAN  and  PAUL  OF  SAMOSATA).  He  was  born  at 
Antioch  about  the  middle  of  the  4th  century,  and  was  a 
friend  of  Chrysostom  ;  in  rhetoric  the  celebrated  Libanius 
was  his  teacher.  Soon,  however,  he  attached  himself  to 
the  school  of  the  great  exegete  and  ascetic,  Diodorus,  a 
presbyter  in  Antioch,  and,  with  only  a  transitory  period  of 
vacillation,  he  ever  afterwards  remained  faithful  to  the 
theology  and  ascetic  discipline  of  this  master.  Under 
Diodorus  he  became  a  skilful  exegete,  and  ultimately  the 
pupil  outstripped  the  master  in  Biblical  learning.  About 
383  Theodore  became  a  presbyter  in  Antioch,  and  began 
to  write  against  Eunomius  the  Arian  and  against  the 
christology  of  Apollinaris.  Soon  after  392  he  became 
bishop  of  Mopsuestia  in  Cilicia  (the  modern  Missis  near 
Adana).  As  such  he  was  held  in  great  respect,  and  took 
part  in  several  synods,  with  a  reputation  for  orthodoxy  that 
was  never  questioned.  It  was  greatly  to  his  advantage  that 
in  the  Eastern  Church  the  period  between  the  years  390 
and  428  was  one  of  comparative  repose.  He  was  on  friendly 
terms  even  with  Cyril  of  Alexandria.  He  died  in  428  or  429, 
towards  the  beginning  of  the  Nestorian  controversy. 

Theodore  was  a  very  prolific  writer,  but,  before  all,  an  exegete. 
He  wrote  commentaries  on  almost  every  book  of  the  Old  and  New 
Testaments,  of  which,  however,  only  a  small  proportion  is  now 
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extant,  as  at  a  later  period  he  lost  credit  in  the  church.  We  still 
possess  in  Greek  his  commentary  on  the  Minor  Prophets,  and  in 
Latin  translations  commentaries  on  the  minor  Pauline  epistles, 
besides  very  many  fragments,  especially  of  that  on  the  epistle  to 
the  Romans.  Theodore's  importance  as  an  exegete  lies  in  two  char 
acteristics: — (1)  in  opposition  to  the  allegorical  method  he  insists 
on  getting  at  the  literal  meaning,  and  adheres  to  it  when  found ; 
(2)  in  his  interpretation  of  the  Scriptures  he  takes  into  account  the 
historical  circumstances  in  which  they  were  produced,  and  substi 
tutes  the  historical-typological  for  the  pneumatico-christological 
interpretation  of  prophecy ;  in  other  words,  he  interprets  all  Old 
Testament  passages  historically  in  the  first  instance,  and  sees  the 
fulfilment  of  Old  Testament  prophecy  in  the  history  of  Christ  and 
His  church  only  in  so  far  as  the  entire  Old  Testament  is  a  "  shadow 
of  things  to  come."  Following  his  master  Diodorus,  who  had 
already  written  a  treatise  Ti's  $ia<popa  Btupias  Hal  o.\\i]yopia.s, 
Theodore  also  was  the  author  of  a  special  dissertation  against  the 
allegorists,  i.e.,  against  Origen  and  his  followers,  which,  however, 
has  unfortunately  perished.  The  comparative  freedom  of  Theodore's 
view  of  inspiration  is  also  noteworthy.  He  discriminates  between 
historical,  prophetical,  and  didactic  writings,  and  in  accordance  with 
this  distinction  assumes  varying  degrees  of  inspiration.  Finally, 
he  entertained  very  bold  opinions  about  the  canon  and  several  of 
the  books  included  in  it.  He  esteemed  very  lightly  the  Solomonic 
writings  and  the  book  of  Job ;  Canticles  he  explained  as  a  nuptial 
poem  of  Solomon's;  the  book  of  Job  appeared  to  him  in  many 
places  hardly  worthy  of  its  subject,  and  he  censures  the  writer 
sharply ;  Chronicles,  Ezra,  and  Kehemiah  he  entirely  rejected ;  he 
denied  the  accuracy  of  the  titles  of  the  Psalms,  and  referred  the 
so-called  Messianic  element  almost  invariably  to  the  kings  of  Israel ; 
he  even  criticized  the  catholic  epistles  and  rejected  the  epistle  of 
James.  His  commentaries  contain  a  great  deal  of  learned  matter, 
and  his  grammatico -historical  observations  are  still  to  some  extent 
useful.  But,  on  the  other  hand,  his  learning  must  not  be  over 
estimated.  It  falls  behind  that  of  Origen,  Eusebius,  and  Jerome, 
notwithstanding  the  superiority  of  his  method.  It  is  specially 
noticeable  that  Theodore  troubled  himself  little  about  textual 
criticism.  He  simply  accepts  the  text  of  the  LXX.  as  that  of 
revelation,  and  never  manifests  the  slightest  effort  to  control  it  by 
the  original  or  by  the  Syriac. 

But  in  addition  to  his  commentaries  Theodore  also  wrote  extensive 
dogmatico-polemical  works,  which  were  destined  to  operate  long 
after  his  death  disastrously  for  his  fame.  As  a  disciple  of  Diodorus, 
Theodore  accepted  the  Nicene  teaching  on  the  doctrine  of  the 
Trinity,  but  at  the  same  time  in  christology  took  up  a  position 
very  closely  approaching  that  of  Paul  of  Samosata.  The  violence 
of  his  opposition  to  his  fellow  countryman,  Apollinaris  of  Laodicea, 
perhaps  the  most  acute  and  far-seeing  theologian  of  the  century, 
made  it  necessary  for  Theodore  to  formulate  his  christology  with 
precision  (in  fifteen  books  on  the  Incarnation — all  lost  except  a  few 
fragments — and  in  special  treatises  against  Apollinaris).  He  held 
the  Logos  to  have  assumed  a  complete  manhood,  which  had  to  pass 
through  the  stages  of  ethical  development  just  as  in  the  case  of  any 
other  human  being.  In  this  the  Logos  only  supported  the  man 
Christ  Jesus,  but  was  not  essentially  connected  with  him ;  the  Logos 
dwelt  in  him  (evoiittlv),  but  any  such  thing  as  €»/eo<m  <pvatK-fi  did  not 
and  could  not  exist,  because  the  finite  is  not  "  capax  infiniti,"  and 
because  any  evaxris  would  have  destroyed  the  reality  of  the  human 
nature.  The  same  sober  and  thoughtful  way  of  looking  at  things, 
and  the  same  tendency  to  give  prominence  to  the  moral  element, 
which  characterize  the  commentaries  of  Theodore  appear  also  in  his 
dogmatic.  When,  accordingly,  the  Nestorian  controversy  broke 
out,  his  works  also  were  dragged  into  the  discussion.  At  Ephesus, 
indeed,  the  memory  of  Theodore  does  not  appear  to  have  been 
attacked,1  but  soon  afterwards  the  assault  began.  Marius  Mercator, 
Rabulas  of  Edessa,  Cyril,  and  other  monophysites  brought  the 
charge  of  heresy  against  his  writings,  and  sought  to  counteract 
their  influence.  But  it  was  not  until  more  than  a  century  after 
wards  that  his  fanatical  adversaries  succeeded — in  spite  of  the 
strong  opposition  of  the  best  theologians  of  the  West — in  obtaining 
from  Justinian  the  condemnation  of  his  works  in  the  controversy 
of  the  Tria  Capitula,  as  it  is  called ;  this  act  of  the  emperor  was  con 
firmed  by  the  fifth  oecumenical  council,  and  Theodore's  name  was 
accordingly  deleted  from  the  list  of  orthodox  writers.  From  that 
day  Theodore's  works  ceased  to  be  read  within  the  Byzantine  Church, 
and  hence  have  been  lost.  The  Syrians,  on  the  other  hand,  have 
always  held  in  high  esteem  the  memory  of  the  great  teacher,  aud 
have  even  carried  back  their  liturgy  to  his  name.  The  Nestorians 
possess,  or  possessed,  a  very  large  number  of  writings  by  him  in 
Syriac  translations. 2 

Theodore  took  part  also  in  the  Pelagian  controversy  at  the  time 
when  it  raged  in  Palestine.  In  the  treatise,  only  partially  pre 
served,3  Tip  os  TOVS  \eyovras  <pvfffi  Hal  ov  •yvcojujj  irrateiv  TOUS 

1  A  confession,  however,  drawn  up  by  him  was  spoken  of;  see  Tabu,  Biblioth. 
der  Symbole,  2d  ed.,  p.  229  tq. 

2  See  the  catalogue  in  Assemani,  Bibl.  Or.,  iii.  1,  p.  3  s</. 

3  See  Photius,  Biblioth.,  c.  177  ;  Mercator,  p.  339  tq.,  ed.  Baltz. 


avdpuirovs,  he  sharply  controverts  the  doctrine  of  original  sin 
and  Jerome  its  advocate.  In  his  view  the  theory  of  Augustine  is 
"a  new  heresy,"  "a  malady";  he  regarded  it  as  a  doctrine  which 
necessarily  led  to  dualism  and  Manichseism.  The  attitude  thus  taken 
by  Theodore  is  not  surprising ;  he  more  nearly  takes  up  the  ground 
of  the  old  church  doctrine  as  set  forth  in  the  apologists  and  in  the 
great  Greek  fathers  of  the  3d  and  4th  centuries.  The  Pelagians 
driven  from  the  East  were  received  by  him  in  Cilicia. 

A  brother  of  Theodore,  Polychronius  by  name,  bishop  of  Apamea, 
also  achieved  fame  as  an  exegete,  and  expounded  the  theology  of 
the  school  of  Antioch.4 

Literal  are. — Mlgne,  Patrol. ,  ser.  Gr.,  Ixvi.  The  Greek  fragments  of  Theodore's 
New  Testament  commentaries  have  been  collected  by  Fritzsche  (Theod.  Mops,  in 
N.  T.  Comm.,  Turin,  1847).  The  commentaries  on  the  Pauline  epistles  (Pitra, 
Spic.  Solesm.,  i.  49  sq.)  have  been  recognized  by  Jacobl  (Ztschr.  /.  christl. 
Wissensch.,  1854)  and  Hort  (Journ.  Clast.  and  Sacr.  Pfiilol.,  iv.,  1859,  p.  302  $q.), 
and  edited  by  Jacobi  (Halle  University  Proyramm,  1855-60).  They  have  also  been 
edited  very  admirably  by  Swete  (Theod.  Mops,  in  Epp.  B.  Pauli  Comm.,  i.,  ii., 
Cambridge,  1880-82),  along  with  the  Greek  fragments  and  the  fragments  of  the 
dogmatical  writings ,  on  this  edition,  see  SchUrer,  Theol.  Lit.  Ztg.,  1880-82.  The 
commentary  on  the  Minor  Prophets  will  be  found  in  Mai's  Nov.  Pad:  Biblioth., 
vii.  1854  (Wegnern,  Berlin,  1834;  Mai,  Script.  Vet.  Nov.  Coll.,  vi.,1832).  See  also 
Saclian,  Thtod.  Mops.  Fragm.  Syriaca,  Leipsic,  1869,  and  Bathgen,  " Der  Psalmen- 
commentar  des  Theod.  v.  Mops,  in  Syr.  Bearbeitung,"  in  Ztschr.  /.  ATliche 
Witsensch.,  v.  53  tq.  Extracts  from  the  writings  of  Theodore  occur  in  the  Catenx 
of  Marius  Mercator,  in  the  Ada  of  the  third  and  fifth  oecumenical  councils,  in 
Facundus,  Liberatus.  and  Theodore's  chief  adversary,  Leontius  Byzantinus. 

The  principal  monograph  on  Theodore,  apart  from  the  excellent  prolegomena 
of  Swete,  is  that  of  Kihn  (T/i.  v.  Mops.  u.  Jumlius  Afric.  als  Exegeten,  Freiburg, 
1880).  On  his  importance  for  the  history  of  dogma,  see  the  great  works  of  Baur 
and  Dorner.  Upon  the  Antioch  school  in  general,  compare  Miinscher,  Comment, 
de  Schola  Antioch.,  Copenhagen,  1811;  Hergenrbther,  Die  antioch.  Schule,  1866; 
and  Kihn,  Die  Bedeutung  der  antioch.  Schule,  Eichstadt,  1866.  Literary  and 
biographical  details  will  be  found  in  Dupin,  Tillemont,  Cave,  Fabricius,  Noris, 
Gamier,  Schrb'ckh,  Alzojr;  see  also  Fritzsche,  De  Theod.  Mops.  Vita  et  Scriplis, 
1836;  Sieffert.  Theod.  Mops.  Vet.  Test.  Sobrie  Interpr.  Vind.,  Ratisbon,  1827; 
Klener,  Symbol.  Lit.  ad.  Theod.  M.  perlin.,  Gb'ttingen,  1836;  Specht,  Theod.  v. 
Mops.  u.  Theodoret,  Munich,  18~f ;  Kihn  in  the  Tub.  Quarlalschr.,  1879;  Nestle 
in  Theol.  Stud,  aus  Wurtemb.,i\.  210  sq. ;  and  Batiffol,  "  Sur  une  Traduction  Latino 
de  Th.  de  Mops.,"  in  Ann.  de  Philos.  Chret.,  1885.  (A.  HA.) 

THEODORE,  the  name  of  two  popes.  Theodore  I., 
pope  from  November  642  till  May  649,  succeeded  John 
IV.  He  was  the  son  of  a  bishop,  and  was  born  in  Jeru 
salem.  A  zealous  opponent  of  monothelitism,  in  the  course 
of  the  protracted  controversy  he  in  a  Roman  synod  ex 
communicated  Pyrrhus,  patriarch  of  Constantinople,  and 
signed  the  document  with  ink  mingled  with  consecrated 
wine.  Theodore  II.  had  a  pontificate  of  only  twenty  days 
(Nov.-Dec.  897). 

THEODORET,  bishop  of  Cyrus,  and  an  -important 
writer  in  the  domains  of  exegesis,  dogmatic  theology, 
church  history,  and  ascetic  theology,  was  born  in  Antioch, 
Syria,  about  390.  At  an  early  age  he  entered  the  cloister ; 
and  in  423  he  became  bishop  of  Cyrus,  or  Cyrrhus,  a  small 
city  between  Antioch  and  the  Euphrates,  where,  except  for 
a  short  period  of  exile,  he  spent  all  the  rest  of  his  life. 
The  date  of  his  death  is  uncertain,  but  it  must  have  been 
at  least  six  or  seven  years  later  than  the  council  of  Chal- 
cedon  (451).  Although  thoroughly  devoted  to  the  ideals 
of  monasticism,  he  discharged  his  episcopal  duties  with 
remarkable  zeal  and  fidelity.  He  was  diligent  in  the  cure 
of  souls,  labouring  hard  and  successfully  for  the  conversion 
of  the  numerous  Gnostic  communities  and  other  heretical 
sects  which  still  maintained  a  footing  within  the  diocese. 
He  himself  claims  to  have  brought  more  than  a  thousand 
Marcionites  within  the  pale  of  the  church,  and  to  have 
destroyed  many  copies  of  the  Diatessaron  of  Tatian,  which 
were  still  in  ecclesiastical  use ;  and  he  also  exerted  himself 
to  improve  the  diocese,  which  was  at  once  large  and  poor, 
by  building  bridges  and  aqueducts,  beautifying  the  town, 
and  similar  works. 

As  an  exegete  Theodoret  belongs  to  the  Antiochene  school,  of 
which  Diodorus  of  Tarsus  and  Theodore  of  Mopsuestia  were  the 
heads.  He  was  not  actually  the  personal  disciple  of  either,  but 
he  adopted  their  methods,  though  without  the  consistency  and 
boldness  of  the  first-named.  His  extant  commentaries  (those  on 
Canticles,  on  the  Prophets,  on  the  book  of  Psalms,  and  on  the 
Pauline  epistles — the  last  the  most  valuable)  are  among  the  best 
performances  of  the  fathers  of  the'church.  They  are  brief,  yet  not 
wanting  in  that  element  of  practical  edification  on  which  Chrysostpm 
lays  special  weight  as  characteristic  of  the  Antiochenes.  In  addition 
to  these  complete  commentaries,  we  have  fragments  of  some  others 
(of  that  on  Isaiah,  for  example),  principally  met  with  in  catenae. 
There  are  also  special  elucidations  of  some  difficult  Scripture  texts. 

4  See  Bardenheuer,  Polychronius,  Freiburg,  1879. 
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Theodoret's  chief  importance  is  as  a  dogmatic  theologian,  it 
having  fallen  to  his  lot  to  take  part  in  the  great  monophysite- 
Nestorian  controversy  and  to  be  the  most  considerable  opponent 
of  the  views  of  Cyril  and  Dioscurus  of  Alexandria.  For  more  than 
twenty  years  he  maintained  the  struggle  against  ^  the  Alexandrian 
dogmatic  and  its  formulae  (Oeoroitos,  eVoxm  Kaff  viroffTaatv,  /ufa 
vv6ffTaffis,  fvoxris  QvfftKrj,  and  the  like),  and  taught  that  in  the 
person  of  Christ  we  must  strictly  distinguish  two  natures  (hypo- 
stases),  which  are  united  indeed  in  one  person  (prosopon),  but  are 
not  amalgamated  in  essence.  For  these  years  his  history  coincides 
with  that  of  the  Eastern  Church  from  430  to  451,  and  for  this  very 
reason  it  is  impossible  to  sketch  it  even  briefly  here  (see  Hefele,  Conc.- 
gesch.,  vol.  ii.).  The  issue  was  not  unfavourable  to  Theodoret's 
cause,  but  melancholy  enough  for  Theodoret  himself:  the  council 
of  Chalcedon  condemned  monophysitism  indeed,  but  he  unhappily 
yielded  to  pressure  so  far  as  also  to  take  part  in  pronouncing 
"  anathema  upon  Nestorius,  and  upon  all  who  call  not  the  Holy 
Virgin  Mother  of  God,  and  who  divide  the  one  Son  into  two."  As 
Theodoret  had  previously  been  a  constant  defender  of  Nestorius,  it 
was  impossible  for  him  to  concur  in  this  sentence  upon  his  unfortu 
nate  friend  with  a  clear  conscience,  and  in  point  of  fact  he  did  not 
change  his  own  dogmatic  position.  It  is  distressing,  therefore,  to 
find  him  in  his  subsequent  Epitome  classing  Nestorius  as  a  heretic, 
and  speaking  of  him  with  the  utmost  hostility.  Some  of  Theo 
doret's  dogmatic  works  are  no  longer  extant:  of  his  five  books 
ITepl  lvai>0pa>irfi<reo>s,  for  example,  directed  against  Cyril  after  the 
council  of  Ephesus,  we  now  possess  fragments  merely.  A  good  deal 
of  what  passes  under  his  name  has  been  wrongly  attributed  to  him. 
Certainly  genuine  are  the  refutation  ('Avarpoirf])  of  Cyril's  twelve 
ai'ade/j.aria/j.oi  of  Nestorius,  and  the  'Epaviffrris,  or  Tlo\v/jiop<f>os 
(written  about  446),  consisting  of  three  dialogues,  entitled  respect 
ively  "Arpeirros,  'A.<rvyxvTos,  and  'ATTO^S,  in  which  the  monophys 
itism  of  Cyril  is  opposed,  and  its  Apollinarian  character  insisted  on. 
Among  the  apologetico-dogmatic  works  of  Theodoret  must  be 
reckoned  his  ten  discourses  Tltpl  irpovotas. 

Theodoret  gives  a  valuable  exposition  of  his  own  dogmatic  in 
the  fifth  book  of  his  AlpfriK^s  Katco/jivO'ias  ^irtro/uTf,  already  referred 
to.1  This,  the  latest  of  his  works  in  the  domain  of  church  his 
tory  (it  was  written  after  451),  is  a  source  of  great  though  not  of 
primary  importance  for  the  history  of  the  old  heresies.  In  spite 
of  the  investigations  of  Volkmar  and  Hilgenfeld,  we  are  still  some 
what  in  the  dark  as  to  the  authorities  he  used.  The  chief  un 
certainty  is  as  to  whether  he  knew  Justin's  Syntagma,  and  also  as 
to  whether  he  had  access  to  the  Philosophumcna  of  Hippolytus  in 
their  complete  form.  Besides  this  work  Theodoret  has  also  left  us 
a  church  history  in  five  books,  from  324  to  429,  which  was  pub 
lished  shortly  before  the  council  of  Chalcedon.  The  style  is  better 
than  that  of  Socrates  and  Sozomen,  as  Photius  has  remarked,  but 
as  a  contribution  to  history  the  work  is  inferior  in  importance. 
It  is  probable  that  its  author  was  acquainted  with  the  labours  of 
Socrates ;  he  appears  also  to  have  used  those  of  Philostorgius  the 
Arian,  but  not  those  of  Sozomen.  Something  indeed  still  remains 
to  be  cleared  up  as  to  the  sources  he  employed ;  apart,  however, 
from  some  documents  he  has  preserved,  relating  to  the  Arian  con 
troversy,  he  does  not  contribute  much  that  is  not  to  be  met  with  in 
Socrates.  He  made  a  thorough  study  of  the  writings  of  Athanasius 
for  the  work.  As  regards  chronology  he  is  not  very  trustworthy ; 
on  the  other  hand,  his  moderation  towards  opponents,  not  except 
ing  Cyril,  deserves  recognition.  The  lE\\riviKuv  Oepairevnicij 
ira.Qi)H<iT(ov  (De  Curandis  Grtecorum  Affedionibiis] — written  before 
438 — is  of  an  historical  and  apologetic  character,  very  largely 
indebted  to  Clement  of  Alexandria  and  Eusebius ;  it  aims  at  showing 
the  advantages  of  Christianity  as  compared  with  Hellenism,  and 
deals  with  the  assaults  of  pagan  adversaries.  The  superiority  of 
the  Christian  faith  both  philosophically  and  ethically  is  set  forth, 
the  chief  stress  being  laid  on  monachism,  with  which  heathen 
philosophy  has  nothing  to  compare.  Much  prominence  is  also 
given  to  the  cult  of  saints  and  martyrs. 

On  this  side  of  his  character,  however,  Theodoret  can  best  be 
studied  in  the  thirty  ascetic  biographies  of  his  $i\6deos  la-ropia. 
This  collection,  which  has  been  widely  read,  is  a  pendant  to  the 
Historia  Laitsiaca  of  Palladius  and  the  monkish  tales  of  Sozomen. 
For  the  East  it  has  had  the  same  importance  as  the  similar  writings 
of  Jerome,  Sulpicius,  Severus,  and  Cassianus  for  the  West.  It  shows 
that  the  "sobriety"  of  the  Antiochene  scholars  can  be  predicated 
only  of  their  exegesis ;  their  style  of  piety  was  as  exaggerated  in  its 
devotion  to  the  ideals  of  monasticism  as  was  that  of  their  mono- 
physite  opponents.  Indeed,  one  of  the  oldest  leaders  of  the  school, 
Diodorus  of  Tarsus,  was  himself  among  the  strictest  ascetics. 

Nearly  200  letters  of  Theodoret  have  come  down  to  us,  partly  in 
a  separate  collection,  partly  in  thereto  of  the  councils,  and  partly 
in  the  Latin  of  Marius  Mercator ;  they  are  of  great  value  not  only 

1  Roman  Catholic  writers  vary  greatly  in  their  estimate  of  Theodoret's 
christology  and  of  his  general  orthodoxy.  On  the  latest  essay  on  this 
subject,  by  Bertram  (Theodoreti,  Episcopi  Cyrensis,  Doctrina  Christo- 
logica,  Hildesheim,  1883),  see  Theol.  Lit.-Ztung.,  1883,  563  sq. 


for  the  biography  of  the  writer  but  also  for  the  history  of  his 
diocese  and  of  the  church  in  general. 

The  edition  of  Sirmond  (Paris,  1642)  was  afterwards  completed  by  Gamier 
(1684),  who  has  also  written  dissertations  on  the  author's  works.  Schulze  and 
Xosselt  published  a  new  edition  (6  vols.,  Halle,  1769-74)  based  on  that  of  their 
predecessors ;  a  glossary  was  afterwards  added  by  Bauer.  The  reprint  will  be 
found  in  vols.  Ixxx.-lxxxiv.  of  Migne,  and  considerable  portions  occur  in  Mansi. 

Besides  the  earlier  labours  of  Tillemont,  Ceillier.  Oudin,  Du  Pin,  and  Fabricius 
and  Harless,  see  Schrb'ckh,  Kirc/itngesch.,  vol.  xviii.;  Hefele,  Conc.-gesch.,  vol.  ii.; 
Hichter,  De  Theodoreto  Epp.  Paul.  Interprete,  Leipsic,  1822;  Binder,  Etudes  sw 
Theodoret,  Geneva,  1844;  Staudlin,  Gesrh.  u.  Lit.  der  Kirchengesch.,  Hanover.  1827; 
Kihn,  Die  Dedeutung  der  antioch.  Schule,  1866;  Diestel,  Das  A.  T.  in  der  chnstl. 
Kirclte,  Jena,  1869;  Specht,  T/ieodor  v.  Afopsvestia  u.  Theodoret  v.  Cyrus,  Munich, 
1871 ;  Roos,  De  T/ieodoreto  Clementit  et  Eusebii  Compi/atore,  Halle,  1883;  Jeep, 
Quel/enuntersiich.  z.  d.  griech.  Kirchenhistorikem,  Leipsic,  1884;  and  M  tiller,  art. 
'•Theodoret,"  in  Herzog-Plitt's  Reatencykl.,  vol.  xv.  (A.  HA.) 

THEODORIC,  king  of  the  Ostrogoths  (c.  454-526). 
Referring  to  the  article  GOTHS  for  a  general  statement  of 
the  position  of  this,  the  greatest  ruler  that  the  Gothic 
nation  produced,  we  add  here  some  details  of  a  more 
personal  kind.  Theodoric  was  born  about  the  year  454, 
and  was  the  son  of  Theudemir,  one  of  three  brothers 
who  reigned  over  the  East  Goths,  at  that  time  settled 
in  Pannonia.  The  day  of  his  birth  coincided  with  the 
arrival  of  the  news  of  a  victory  of  his  uncle  Walamir  over 
the  sons  of  Attila.  The  name  of  Theodoric's  mother  was 
Erelieva,  and  she  is  called  the  concubine  of  Theudemir. 
The  Byzantine  historians  generally  call  him  son  of 
Walamir,  apparently  because  the  latter  was  the  best 
known  member  of  the  royal  fraternity.  At  the  age  of 
seven  he  was  sent  as  a  hostage  to  the  court  of  Constan 
tinople,  and  there  spent  ten  years  of  his  life,  which  doubt 
less  exercised  a  most  important  influence  on  his  after 
career.  Shortly  after  his  return  to  his  father  (about  471) 
he  secretly,  with  a  comitatus  of  10,000  men,  attacked  the 
king  of  the  Sarmatians,  and  wrested  from  him  the  import 
ant  city  of  Singidunum  (Belgrade).  In  473  Theudemir, 
now  chief  king  of  the  Ostrogoths,  invaded  Mcesia  and 
Macedonia,  and  obtained  a  permanent  settlement  for  his 
people  near  Thessalonica.  Theodoric  took  the  chief  part 
in  this  expedition,  the  result  of  which  was  to  remove  the 
Ostrogoths  from  the  now  barbarous  Pannonia,  and  to  settle 
them,  as  "  foederati "  in  the  heart  of  the  empire.  About 
474  Theudemir  died,  and  for  the  fourteen  following  years 
Theodoric  was  chiefly  engaged  in  a  series  of  profitless 
wars,  or  rather  plundering  expeditions,  partly  against  the 
emperor  Zeno,  but  partly  against  a  rival  Gothic  chieftain, 
another  Theodoric,  son  of  Triarius.2  In  488  he  set  out 
at  the  head  of  his  people  to  win  Italy  from  Odoacer. 
There  is  no  doubt  that  he  had  for  this  enterprise  the 
sanction  of  the  emperor,  only  too  anxious  to  be  rid  of  so 
troublesome  a  guest.  But  the  precise  nature  of  the  rela 
tion  which  was  to  unite  the  two  powers  in  the  event  of 
Theodoric's  success  was,  perhaps  purposely,  left  vague. 
Theodoric's  complete  practical  independence,  combined 
with  a  great  show  of  deference  for  the  empire,  reminds  us 
somewhat  of  the  relation  of  the  old  East  India  Company 
to  the  Mogul  dynasty  at  Delhi,  but  the  Ostrogoth  was 
sometimes  actually  at  war  with  his  imperial  friend.  The 
invasion  and  conquest  of  Italy  occupied  more  than  four 
years  (488-493).  Theodoric,  who  marched  round  the 
head  of  the  Venetian  Gulf,  had  to  fight  a  fierce  battle  with 
the  Gepidse,  probably  in  the  valley  of  the  Save.  At  the 
Sontius  (Isonzo)  he  found  his  passage  barred  by  Odoacer, 
over  whom  he  gained  a  complete  victory  (28th  August 
489).  A  yet  more  decisive  victory  followed  on  the  30th 
September  at  Verona.  Odoacer  fled  to  Ravenna,  and  it 
seemed  as  if  the  conquest  of  Italy  was  complete.  It  was 
delayed,  however,  for  three  years  by  the  treachery  of 
Tufa,  an  officer  who  had  deserted  from  the  service  of 
Odoacer,  and  of  Frederic  the  Rugian,  one  of  the  com 
panions  of  Theodoric,  as  well  as  by  the  intervention  of  the 
Burgundians  on  behalf  of  Odoacer.  A  sally  was  made 

2  In  one  of  the  intervals  of  friendship  with  the  emperor  in  483 
Theodoric  was  made  master  of  the  household  troops  and  in  484  consul. 
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from  Ravenna  by  the  besieged  king,  who  was  defeated 
in  a  bloody  battle  in  the  Pine  Wood.  At  length  (26th 
February  493)  the  long  and  severe  blockade  of  Ravenna 
was  ended  by  a  capitulation,  the  terms  of  which  Theodoric 
disgracefully  violated  by  slaying  Odoacer  with  his  own 
hand  (15th  March  493).  See  ODOACER. 

The  thirty-three  years'  reign  of  Theodoric  was  a  time  of 
unexampled  happiness  for  Italy.  Unbroken  peace  reigned 
within  her  borders  (with  the  exception  of  a  trifling  raid 
made  by  Byzantine  corsairs  on  the  coast  of  Apulia  in 
508).  The  venality  of  the  Roman  officials  and  the  turbul 
ence  of  the  Gothic  nobles  were  sternly  repressed.  Marshes 
were  drained,  harbours  formed,  the  burden  of  the  taxes 
lightened,  and  the  state  of  agriculture  so  much  improved 
that  Italy,  from  a  corn-importing,  became  a  corn-exporting 
country.  Moreover  Theodoric,  though  adhering  to  the 
Arian  creed  of  his  forefathers,  was  during  the  greater  part 
of  his  reign  so  conspicuously  impartial  in  religious  matters 
that  a  legend  which  afterwards  became  current  represented 
him  as  actually  putting  to  death  a  catholic  deacon  who 
.had  turned  Arian  in  order  to  win  his  favour.  At  the 
time  of  the  contested  papal  election  between  Symmachus 
and  Laurentius  (496-502),  Theodoric's  mediation  was 
welcomed  by  both  contending  parties.  Unfortunately,  at 
the  very  close  of  his  reign  (524),  the  emperor  Justin's 
persecution  of  the  Arians  led  him  into  a  policy  of  repri 
sals.  He  forced  Pope  John  to  undertake  a  mission  to 
Constantinople  to  plead  for  toleration,  and  on  his  return 
threw  him  into  prison,  where  he  died.  Above  all,  he 
sullied  his  fame  by  the  execution  of  Boetius  and  Sym 
machus  (see  BOETIUS).  It  should  be  observed,  however, 
that  the  motive  for  these  acts  of  violence  was  probably 
political  rather  than  religious, — jealousy  of  intrigues  with 
the  imperial  court  rather  than  zeal  on  behalf  of  the  Arian 
confession.  Theodoric's  death,  which  is  said  to  have  been 
hastened  by  remorse  for  the  execution  of  Symmachus, 
occurred  on  30th  August  526.  He  was  buried  in  the 
mausoleum  which  is  still  one  of  the  marvels  of  RAVENNA 
(q.v.),  and  his  grandson  Athalaric,  a  boy  of  ten  years,  suc 
ceeded  him,  under  the  regency  of  his  mother  Amalasuntha. 

Genealogy  of  Theodoric. 
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Amalafrida,  a  full  sister  of  Theodoric,  married  Thrasamund,  king  of  the 
Vandals,  and  was  mother,  by  an  earlier  marriage,  of  Theodahad.(d.  536). 

Authorities. — The  authorities  for  the  life  of  Theodoric  are  very 
imperfect.  Jordanes,  Procopius,  and  the  curious  fragment  known 
as  Anonymus  Valesii  (printed  at  the  end  of  Ammianus  Marcellinus) 
are  the  chief  direct  sources  of  narrative,  but  far  the  most  important 
indirect  source  is  the  Varies  (state-papers)  of  Cassiodorus,  chief 
minister  of  Theodoric.  Malchus  furnishes  some  interesting  par 
ticulars  as  to  his  early  life,  and  it  is  possible  to  extract  a  little 
information  from  the  turgid  panegyric  of  Ennodius.  Among 
German  scholars  Dahn  (Konige  der  Germanen,  ii.,  iii.,  and  iv.), 
Manso  (Geschichte  des  Ostgothischen  Reichs  in  Italien),  and  Sartorius 
( Versuch  iiber  die  Regierung  der  Ostgothen,  &c. )  have  done  most  to 
illustrate  Theodoric's  principles  of  government.  The  English  reader 
may  consult  Gibbon's  Decline  and  Fall,  chap,  xxxix.,  and  Hodgkin's 
Italy  and  her  Invaders,  vol.  iii. ,  and  Letters  of  Cassiodorus.  (T.  H. ) 

THEODOSIA,  or  KAFFA,  a  seaport  and  district  town 
of  Russia,  situated  on  the  east  coast  of  Crimea,  69  miles 
to  the  east-north-east  of  Simpheropol.  Its  roadstead, 


which  has  a  width  of  18  miles  and  is  never  frozen,  is  well 
protected  from  east  and  west  winds,  and  partly  also  from 
the  south,  but  its  depth  is  small,  ranging  from  11  to  14 
feet  and  reaching  35  feet  only  in  the  middle.  The  want 
of  railway  communication  with  the  interior  prevents  it 
from  gaining  the  commercial  importance  it  might  otherwise 
have  possessed,  so  that  its  population  was  only  10,800  in 
1881, — a  low  figure  when  compared  with  the  20,000  it 
had  in  1672  and  still  more  with  the  figure  returned  in  last 
century.  Many  remains  of  its  former  importance  exist 
in  the  city  and  neighbourhood,  the  chief  being  a  beauti 
ful  mosque — formerly  a  Genoese  cathedral — synagogues 
several  centuries  old,  old  towers  with  inscriptions,  baths, 
and  a  palace  of  Shah-Ghirei  in  the  suburbs.  Gardening  is 
one  of  the  leading  industries  ;  fishing,  a  few  manufactures, 
agriculture,  and  trade  are  also  carried  on.  The  foreign 
trade,  which  in  1830-40  reached  an  average  of  £90,000 
for  exports  and  £66,500  for  imports,  afterwards  fell  off, 
but  it  has  experienced  a  revival  in  the  course  of  the  last 
15  years,  the  exports  of  corn,  linseed,  and  wool  having 
reached  £167,853  in  1884.  The  imports  are  insignificant. 
Theodosia,  a  Milesian  colony,  was  in  Strabo's  day  a  flourishing 
seat  of  trade  (especially  in  grain),  with  a  harbour  capable  of  accom 
modating  a  hundred  ships  ;  but  before  Arrian's  time  (c.  125  A.D.) 
it  appears  to  have  been  destroyed.  More  than  a  thousand  years 
later  (1263  to  1267)  the  Genoese  established  here  their  colony  Kafa 
or  Kefa,  which  grew  rapidly  up  notwithstanding  the  rivalry  of  the 
Venetians.  It  was  fortified,  and  became  the  see  of  a  bishop,  as 
well  as  the  chief  centre  for  the  Genoese  colonies  on  the  Black-Sea 
coasts.  It  remained  nearly  independent  until  1475,  when  it  was 
taken  by  the  Turks,  but  it  continued  to  prosper  under  their  rule, 
under  the  name  of  Kutchuk-Stambul,  or  Kryon-Stambul  (Stambul 
of  Crimea).  The  Russians  took  it  in  1771,  and  annexed  it  in 
1774.  From  that  date  it  began  to  decay,  and  had  only  3200 
inhabitants  in  1829,  the  emigration  of  the  Crimean  Tartars 
and  the  competition  of  Odessa  being  obstacles  to  its  further 
growth. 

THEODOSIUS  I.,  emperor  of  Rome,  surnamed  the 
Great,  was  the  son  of  Theodosius,  Valentinian's  great 
general,  who  in  368-69  drove  back  the  Picts  and  Scots 
from  the  Roman  territories  in  Britain,  and,  after  other 
successes  on  the  Continent,  was  at  last  despatched  to  sup 
press  the  revolt  of  Firmus  in  Mauretania  (372).  Shortly 
after  (376),  the  elder  Theodosius,  despite  his  great  services, 
was  put  to  death  by  order  of  Valens,  probably  through 
fear  lest  he  should  be  the  Theodosius  or  Theodore  whom 
the  prophetic  tripod  indicated  as  the  future  emperor. 

The  younger  Theodosius  was  born  about  the  year  346. 
He  was  a  native  of  Spain,  but  the  exact  place  of  his  birth 
is  uncertain  (Cauca  in  Galicia  according  to  Idatius  and 
Zosimus,  Italica  according  to  Marcellinus).  Pacatus  and 
Claudian  seem  to  claim  for  him  at  least  a  relationship 
to  Trajan,  of  which,  however,  there  is  no  satisfactory 
proof.  He  accompanied  his  father  into  Britain  (368), 
and  a  little  later  distinguished  himself  by  defeating  the 
Sarmatians  who  had  invaded  Mcesia  (374).  On  his 
father's  death  he  retired  to  his  native  place,  where  he 
lived  quietly  till  after  the  great  battle  of  Adrianople 
(August  9,  378),  when  Gratian  summoned  him  to  share 
the  empire.  Theodosius  was  made  Augustus  at  Sirmium, 
January  19,  379,  and  was  assigned  all  the  Eastern  provinces, 
including  Illyricum.  It  was  a  time  of  great  peril  for  the 
Roman  state.  The  Huns  had  just  made  their  appearance 
on  the  western  shores  of  the  Black  Sea,  and,  after  over 
throwing  the  great  nation  of  the  Ostrogoths,  had  driven  the 
more  southern  Visigoths  to  take  shelter  within  the  empire. 
Valens  had  consented  to  receive  them  (376)  on  condition 
that  they  should  deliver  up  their  arms  and  surrender  their 
children  as  hostages  to  be  distributed  throughout  the 
cities  of  the  East.  The  latter  half  of  the  compact  was 
enforced,  but  not  the  former ;  and  the  barbarians,  left  with 
out  any  sustenance,  began  to  plunder  the  open  country. 
After  their  great  victory  at  Adrianople  they  reached  the  walls 
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of  Constantinople,  whence  they  were  driven  back  by  the 
valour  of  a  band  of  Saracens.  Meanwhile  the  Ostrogoths, 
the  Taifali,  the  Huns,  and  the  Alans  had  all  crossed  the 
Danube  to  share  the  spoils  of  the  empire ;  and  it  was 
against  this  motley  host  that  Theodosius  had  to  contend. 
He  appears  to  have  gained  some  successes  even  before  his 
elevation  to  the  empire  (Theodoret,  v.  5,  6),  and  shortly 
after  this  retired  to  Thessalonica  to  organize  his  forces. 
He  breathed  courage  into  what  remained  of  the  Roman 
army,  and  summoned  the  very  miners  to  his  standard. 
But  his  chief  reliance  was  placed  in  certain  bodies  of  the 
Goths  whom  he  had  enrolled  in  his  service.  These,  under 
their  royal  leader  Modares,  gained  at  least  one  decisive 
victory,  probably  in  the  course  of  379.  From  the  unchron- 
ological  account  of  a  later  writer,  Zoeimus,  to  whom  we 
owe  almost  all  the  details  of  Theodosius's  early  campaigns, 
we  may  infer  that  in  the  course  of  this  year  or  the  next 
Fritigern  and  his  Visigoths  were  gradually  driven  across 
the  Danube,  where  they  seem  to  have  met  with  the  Ostro 
goths  who  had  shared  their  fate.  For  a  time  the  united 
nations  turned  their  energy  against  the  Western  empire,  till 
they  forced  Gratian  to  grant  them  leave  to  settle  in  Pan- 
nonia  and  Moesia.  Before  setting  out  on  their  new  journey 
they  perhaps  combined  their  forces  to  attack  Athanaric, 
who  had  retreated  with  his  section  of  the  Visigoths  into 
the  wilds  beyond  the  Danube  at  the  time  of  the  Hunnish 
invasion.  Unable  to  withstand  their  onset,  Athanaric 
offered  his  services  to  Theodosius,  and  was  received  into 
Constantinople  with  every  mark  of  favour,  llth  January 
381.  Fifteen  days  later  he  died,  and  was  honoured  by 
the  emperor  with  a  splendid  funeral,  while  his  followers 
faithfully  discharged  the  duty  of  guarding  the  Danube. 

In  the  two  preceding  years  Thessaly  and  Macedonia 
had  been  swept  by  the  barbarians.  On  one  occasion  the 
emperor  himself  barely  escaped  from  their  hands  in  a 
midnight  attack  which  they  had  been  induced  to  make  by 
the  sight  of  his  blazing  watchfires ;  on  another  the  united 
forces  of  the  Ostrogoths  and  Visigoths  crossed  the  Danube 
with  the  design  of  pillaging  Greece.  In  his  efforts  against 
the  invaders  Theodosius  was  ably  seconded  by  his  colleague 
Gratian,  who  despatched  his  Frankish  officers  Baudo  and 
Arbogastes  to  drive  the  enemy  out  of  Macedonia  and 
Thessaly  (380),  and,  while  Theodosius  lay  sick  at  Thes 
salonica,  made  such  terms  with  them  as  the  latter  emperor 
was  glad  to  accept  on  his  recovery.  A  little  later,  presum 
ably  towards  the  middle  of  381,  Promo tus,  Theodosius's 
lieutenant,  inflicted  a  terrible  defeat  on  a  motley  host  that 
was  attempting  to  cross  the  Danube.  This  was  perhaps 
the  decisive  battle  in  the  war ;  and  we  read  that  on  October 
3,  382,  all  the  remaining  Goths  in  the  empire  submitted 
to  Theodosius.  Many  of  them  appear  to  have  entered  the 
Eoman  army  as  "  fcederati ";  and  indeed,  from  the  very 
commencement  of  his  reign,  Theodosius  seems  to  have  pur 
sued  a  consistent  policy  of  enrolling  the  Gothic  warriors. 
At  times  they  accepted  his  gifts  while  meditating  treachery 
in  their  hearts ;  and  Eunapius  has  preserved  the  story  of 
how  Fravitta,  the  leader  of  the  faithful  party,  slew  with 
his  own  hands  his  dishonest  colleague  Eriulf  at  a  banquet 
in  the  emperor's  own  tent.  Zosimus  has  charged  Theo 
dosius  with  burdening  the  provinces  with  excessive  duties 
for  the  purpose  of  maintaining  a  host  of  useless  barbarian 
officers,  while  the  common  soldiers  were  left  unpaid.  These 
barbarian  troops,  according  to  the  same  writer,  often 
treated  the  Roman  citizens  with  the  utmost  indignity,  and 
on  more  than  one  occasion  provoked  a  retaliation  for  which 
the  emperor  refused  to  see  any  excuse.  They  were  not, 
however,  all  quartered  in  one  place,  but  received  into  the 
legions ;  while  others  were  sent  to  Egypt.  On  the  whole, 
it  may  be  said  that  his  policy  of  attaching  the  invaders 
to  himself  was  the  salvation  of  the  empire ;  it  was  they 


who  bore  the  brunt  of  the  battle  of  the  Frigidus ;  and 
the  knowledge  of  the  emperor's  good  faith  towards  the 
Teutonic  auxiliaries  in  his  service  must  have  contributed 
largely  to  the  defection  of  Eugenius's  army  on  the  same 
occasion. 

In  383  Theodosius  created  his  eldest  son  Arcadius 
Augustus.  The  same  year  saw  the  revolt  of  Maximus 
in  Britain  and  the  murder  of  Gratian  (August  25,  383). 
For  five  years  Theodosius  consented  to  accept  the  usur 
per  as  his  colleague;  but,  when  Maximus,  flushed  with 
success,  attempted  a  few  years  later  to  make  himself 
master  of  Italy,  which,  since  the  sudden  death  of  Valen- 
tinian  I.  (17th  November  375),  had  been  governed  under 
the  name  of  his  young  son  Valentinian  II.,  Theodosius 
advanced  against  the  invader  and  overthrew  him  near 
Aquileia  (28th  July  388).  This  victory  was  followed  by 
the  murder  of  Maximus  and  his  son  Victor,  after  whose 
death  Theodosius  conferred  upon  Valentinian  II.  all  that 
part  of  the  empire  which  his  father  had  held.  Theodosius 
is  said  to  have  been  induced  to  take  this  campaign  by  his 
love  for  Valentinian's  sister  Galla,  whom  he  now  married. 
Meanwhile  there  had  been  fresh  dangers  from  the  Goths. 
In  386  another  band  of  the  Groethingi  or  Ostrogoths, 
attempting  to  cross  the  Danube,  was  cut  off  by  Promotus. 
The  same  general,  in  the  course  of  the  next  two  years, 
punished  the  barbarians  who  had  deserted  Theodosius  at 
the  beginning  of  the  campaign  against  Maximus.  Such 
signal  services  as  these,  though  coupled  with  the  fact  that 
he  had  saved  the  emperor's  life,  did  not  prevent  Promotus 
from  falling  a  victim  to  the  intrigues  of  the  favourite 
Rufinus,  who  is  charged  by  Zosimus  with  compassing  the 
death  of  other  noble  men.  If  we  may  trust  the  evidence 
of  the  last-mentioned  historian,  from  the  end  of  the  year 
388  Theodosius  resigned  himself  to  gluttony  and  volup 
tuous  living,  from  which  he  was  only  roused  by  the  news 
that,  in  the  Western  empire,  Arbogastes  the  Frank  had 
slain  the  young  emperor  Valentinian  and  set  up  the 
grammarian  Eugenius  in  his  stead  (15th  May  392). 

Into  the  curious  history  of  the  short-lived  pagan  revival 
in  the  Western  empire  there  is  no  need  to  enter  here. 
Zosimus  assures  us  that  the  tears  of  Galla  threw  the 
whole  court  into  confusion  ;  but  there  can  be  little  doubt 
that  to  a  religious,  if  not  superstitious,  mind  like  that  of 
Theodosius  it  might  well  have  seemed  that  he  was  fighting 
the  battles  of  God,  as  he  led  his  army  of  the  cross  against 
an  enemy  on  whose  standard  shone  the  image  of  Hercules 
(Theodoret,  v.  24).  His  host  consisted  partly  of  Romans 
and  partly  of  barbarians.  Timasius  was  leader  of  the 
former,  but  under  him  was  ranged  the  more  renowned 
Stilicho  ;  the  latter  were  led  by  Gainas  the  Goth  and  Saul 
the  Alan.  The  engagement  was  fought  near  the  river 
Frigidus,  some  thirty-six  miles  distant  from  Aquileia.  On 
the  first  day  Theodosius's  barbarians,  engaging  with  those 
of  the  hostile  army,  were  almost  destroyed,  and  the  victory 
seemed  to  be  with  Eugenius.  After  a  night  of  prayer, 
towards  cock-crow  the  emperor  was  cheered  by  a  vision  of 
St  Philip  and  St  John,  who,  mounted  on  white  steeds, 
promised  him  success.  With  the  morning  he  received 
and  accepted  the  offer  of  service  on  behalf  of  the  enemy's 
ambush,  and  once  more  advanced  to  the  conflict.  But 
even  so,  the  issue  of  the  day  was  doubtful  till,  if  we  may 
trust  the  concurrent  testimony  of  all  the  great  contem 
porary  church  historians,  a  sudden  gust  of  wind  blew  back 
the  enemy's  arrows  on  themselves.  This  was  the  turning- 
point  of  the  battle  :  Eugenius  was  slain  by  the  soldiers ; 
and  two  days  later  Arbogastes  committed  suicide  (Sep 
tember  5-9,  394).  From  the  north-eastern  parts  of  Italy 
Theodosius  passed  to  Rome,  where  he  had  his  son  Honorius 
proclaimed  emperor  under  the  guardianship  of  Stilicho. 
Thence  he  retired  to  Milan,  where  he  died  of  dropsy  (17th 
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January  395),  leaving  the  empire  to  be  divided  between 
his  two  sons  Honorius  and  Arcadius, — Honorius  becoming 
emperor  of  Eome  and  the  West,  Arcadius  of  Constan 
tinople  and  the  East. 

Important,  however,  as  the  reign  of  Theodosius  was  from  the 
political  point  of  view,  it  is  perhaps  still  more  important  from 
the  theological  According  to  Sozomen,  his  parents  were  both 
orthodox  Christians,  according  to  the  creed  sanctioned  by  the 
council  of  Nicsea.  It  was  not,  however,  till  his  illness  at  Thes- 
salonica  that  the  emperor  received  baptism  at  the  hands  of 
Bishop  Ascholius,  whereupon,  says  the  same  historian,  he  issued  a 
decree  (February  380)  in  favour  of  the  faith  of  St  Peter  and  Pope 
Damasus  of  Rome.  This  was  to  be  the  true  catholic  faith ;  the 
adherents  of  other  creeds  were  to  be  reckoned  as  heretics  and 
punished.  The  great  council  of  Constantinople,  consisting  of  150 
orthodox  and  36  Macedonian  bishops,  met  in  the  following  year, 
confirmed  the  Nicene  faith,  ordered  the  affairs  of  the  various  sees, 
and  declared  the  bishop  of  Constantinople  to  rank  next  to  the 
bishop  of  Rome.  The  emperor  cannot  be  acquitted  of  the  intoler 
ance  which  marks  edicts  such  as  that  depriving  apostatizing 
Christians  of  the  right  of  bequest.  It  was  not  till  389  or  390  that 
he  issued  orders  for  the  destruction  of  the  great  idol  of  Serapis  at 
Alexandria.  Other  edicts  of  an  earlier  or  later  date  forbade  the 
unorthodox  to  hold  assemblies  in  the  towns,  enjoined  the  surrender 
of  all  churches  to  the  catholic  bishops,  and  overthrew  the  heathen 
temples  "  throughout  the  whole  world. "  During  the  reign  of  Theo 
dosius  Gregory  of  Nazianzus  was  made  bishop  of  Constantinople — 
an  appointment  which  he  did  not  long  retain.  In  383  Theodosius 
called  a  new  council  for  the  discussion  of  the  true  faith.  The 
orthodox,  the  Arians,  the  Eunomians,  and  the  Macedonians  all  sent 
champions  to  maintain  their  special  tenets  before  the  emperor,  who 
finally  decided  in  favour  of  the  orthodox  party.  He  seems  to  have 
suffered  the  Novatians  to  hold  assemblies  in  the  city.  Perhaps 
the  most  remarkable  incident  in  the  life  of  Theodosius  from  a 
personal  point  of  view  is  the  incident  of  his  submission  to  the 
reprimands  of  Ambrose,  who  dared  to  rebuke  him  and  refuse  to 
admit  him  to  the  Lord's  Supper  till  he  had  done  public  penance  for 
suffering  his  Gothic  auxiliaries  to  murder  the  townsmen  of  Thessa- 
lonica  (390).  Equally  praiseworthy  is  the  generous  pardon  that  the 
emperor,  after  much  intercession,  granted  to  the  seditious  people  of 
Antioch,  who,  out  of  anger  at  the  growing  imposts,  had  beaten  down 
the  imperial  statues  of  their  city  (387).  When  the  Christians  in 
the  eastern  part  of  the  empire  destroyed  a  Jewish  synagogue  and  a 
church  belonging  to  the  Valentinians,  Theodosius  gave  orders  for 
the  offenders  to  make  reparation.  Such  impartial  conduct  drew  forth 
a  remonstrance  from  Ambrose,  who,  where  the  interests  of  his  creed 
was  concerned,  could  forget  the  common  principles  of  justice.  In 
a  sermon  preached  before  Theodosius  he  introduced  the  Deity  Him 
self  holding  an  argument  against  Theodosius  on  the  subject  of 
his  remissness,  and  the  imperial  penitent  yielded  to  the  eloquent 
bishop.  So  pliant  a  disposition  rendered  him  very  dear  to  the 
saint,  who  availed  himself  of  his  influence  to  counteract  the  efforts 
of  Symmachus  and  the  Roman  senate  for  the  restoration  of  the 
pagan  rites  at  the  altar  of  victory.  "I  loved  the  man,"  says  St 
Ambrose,  "  who,  putting  off  his  kingly  robes,  mourned  publicly  in 
the  church  a  sin  to  which  the  guile  of  others  had  exposed  him, — an 
emperor  who  thought  it  no  shame  to  do  an  act  of  public  penance 
that  even  private  people  would  have  blushed  to  perform."  The 
inspired  vision  of  the  saint  saw  the  deceased  emperor  received  into 
heaven  by  his  old  colleague  Gratian;  while  Maximus  and  Eugenius 
down  in  hell  were  already  experiencing  how  grievous  a  sin  it  is  to 
take  up  arms  against  lawful  princes  (Ambrose,  De  Obitu  Theod. ). 

Theodosius  was  twice  married — (1)  to  ^Elia  Flacilla,  the  mother 
of  Arcadius  (377-408)  and  Honorius  (384-423);  (2)  to  Galla  (d. 
394),  the  daughter  of  Valentinian  I. 

The  chief  authorities  for  the  age  of  Theodosins  are  Ammianus  Marcellinus, 
Zosimus,  Eimapius,  and  the  ecclesiastical  historians  (Socrates,  Sozomen,  Theo- 
doret).  Much  information  may  also  be  gleaned  from  the  writings  of  St  Ambrose, 
St  Gregory  of  Nazianzus,  Isidore  of  Seville,  and  the  orators  Pacatus,  Libanius, 
Themistius.  Of  modern  authorities  Tillemont  supplies  an  unrivalled  collection 
of  facts  drily  collected  from  all  contemporary  or  nearly  contemporary  sources; 
he  is  specially  useful  for  his  synopses  of  the  Theodosian  laws.  Clinton's  Fasti 
are  the  best  guide  for  the  chronology  of  the  period.  It  is  hardly  necessary  to 
mention  the  brilliant  account  given  by  Gibbon,  or,  in  later  years,  from  the  stand 
point  of  Italian  history  by  Mr  Hodgkin.  (T.  A.  A.) 

THEODOSIUS  II.  (401-450)  succeeded  his  father  Ar 
cadius  as  emperor  of  the  East  in  408.  During  his  minority 
the  empire  was  ruled  by  the  praetorian  prefect  Anthemius 
and  Pulcheria,  who  became  her  brother's  guardian  in 
414.  Under  his  sister's  care  the  young  emperor  was 
brought  up  rather  as  a  virtuoso  than  a  prince.  The  chief 
events  of  Theodosius's  reign  are  the  wars  with  Persia  in 
421  and  441,  the  council  of  Ephesus  (434),  and  the  inva 
sion  of  the  Huns  under  Attila  (441-448).  In  450  Theo- 
doeius  was  thrown  from  his  horse  while  hunting,  and  re 


ceived  injuries  from  which  he  died.  He  married  Athenais, 
who  on  being  baptized  took  the  name  of  Eudocia.  It 
was  during  his  reign  that  the  Codex  Theodosianus,  or 
collection  of  the  constitutions  of  the  Roman  emperors, 
was  formed.  The  idea  took  birth  as  early  as  425,  but 
was  only  put  into  execution  between  435  and  438 ;  in 
the  latter  year  the  Code  was  published. 

THEODOSIUS  III.  was  the  last  of  three  emperors 
whose  short  reigns  filled  the  interval  between  the  death  of 
Justinian  II.  and  the  accession  of  Leo  the  Isaurian.  The 
emperor  Anastasius  had  sent  a  fleet  to  frustrate  the  in 
tended  expedition  of  the  Saracens  from  Alexandria  against 
Constantinople.  On  reaching  Rhodes  the  troops  rose 
against  their  leader,  John  the  Deacon,  slew  him,  and,  start 
ing  for  Constantinople,  landed  at  Adramyttium,  where 
they  made  a  collector  of  the  taxes  emperor  by  the  title 
of  Theodosius  III.  The  new  emperor  besieged  Constan 
tinople  for  six  months  before  he  took  it ;  Anastasius 
resigned,  and  retired  to  a  monastery,  leaving  his  place  to 
be  filled  by  Theodosius  III.,  who  likewise  resigned  next 
year  (717)  in  favour  of  Leo  III.  The  closing  years  of 
Theodosius's  life  were  spent  in  a  monastery. 

THEODOSIUS,  of  Tripolis,  a  Greek  geometer  and 
astronomer,  three  of  whose  works  were  contained  in  the 
collection  of  lesser  writings  named  'O  /UK/SOS  da-rpovo- 
/iov/xevos  (sc.  TOTTOS),  or  'O  puxpos  dorpoVo/xos.1  Pappus  of 
Alexandria,  at  the  commencement  of  the  sixth  book  of  his 
2wayo>yi7,  speaks  of  this  collection,  the  study  of  which  is 
indispensable  to  any  one  who  would  master  the  science  of 
astronomy  (rov  aa-Tpovofj.ovp.fvov  TOTTOV).  These  writings, 
which  were  highly  esteemed  in  the  school  of  Alexandria, 
were  intermediate  between  the  Elements  of  Euclid  and 
the  Almagest  of  Ptolemy,  for  the  understanding  of  which, 
indeed,  they  formed  an  indispensable  introduction.  Of 
the  life  of  Theodosius  nothing  is  known.  As  to  the 
time  when  he  lived  different  opinions  have  been  held,  he 
being  placed  by  some  in  the  first  century  before  and  by 
others  in  the  second  ceptury  after  the  Christian  era.  The 
latter  opinion  is  founded  on  an  error  of  Suidas  (s.v.),  who 
on  the  one  hand  identifies  the  author  of  the  three  works 
referred  to  above  with  a  sceptical  philosopher  of  the  same 
name  who  lived  at  the  time  of  Trajan  or  later,  and  on  the 
other  hand  distinguishes  him  from  a  native  of  Tripolis 
who  wrote  a  poem  on  spring.  It  is  now  generally 
admitted  that  the  subject  of  this  article  is  the  same  as 
Theodosius  the  mathematician,  who  is  mentioned  by 
Strabo  amongst  the  natives  of  Bithynia  distinguished  for 
their  learning,  and  whose  sons  were  also  mathematicians, 
the  same,  too,  as  the  inventor  of  a  universal  sun-dial 
(horologium  irpos  irav  /cAi/io.)  of  that  name  who  is 
praised  by  Vitruvius  (De  Architectures,  ix.  9).  His  date, 
therefore,  could  not  have  been  later  than  the  1st  century 
B.C.;  he  may,  however,  have  lived  in  the  preceding  cen 
tury,  inasmuch  as  the  names  mentioned  by  Strabo  in  the 
passage  referred  to  above  are,  as  far  as  we  know,  arranged 
chronologically,  and  Theodosius  immediately  follows  Hip- 
parchus,  who  made  astronomical  observations  between  161 
and  126  B.C.,  and  precedes  Asclepiades  the  physician,  who 
lived  at  Rome  at  the  beginning  of  the  1st  century  B.C. 

The  statement  that  he  was  "  of  Tripolis  "  is  made,  not 
on  the  authority  of  Suidas,  as  has  been  erroneously  said, 
but  because  he  is  so  described  in  the  title  of  his  principal 
work.  "  It  is  probable,  therefore,  that  he  was  a  native  of 


1  This  collection  contained  the  following  books : — "  Theodosii  Tri- 
politas  Sph&ric&rum  libri  iii. ;  Euclidis  Data,  Optica,  Catoptrica,  ac 
Phsenomena ;  Theodosii  Tripolitas  De  ffabitationibus  et  Noctibus  ac 
Diebiis  libri  ii. ;  Autolyci  Pitansei  De  Sphsera  Mota,  et  libri  ii.  De 
Ortu  atque  Occasu  Stellarum  Inerrantium ;  Aristarchi  Samii  De 
Magnitudinibus  ac  Distantiis  Solis  ac  Lunss  ;  Hypsiclis  Alexandrini 
'AvaQopiitbs  sive  De  Ascensionibus ;  Menelai  Sphaericorum  libri  iii. " 
— Fabricius,  Bibliotheca,  Grseca,  ed.  Harles,  iv.  p.  16. 
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Bithynia,  and  resided  at  Tripolis,  where  he  wrote  his  work. 
Tripolis  is  generally  taken  to  be  the  city  of  that  name  on 
the  Phoenician  coast,  but  it  may  have  been  a  town  of  the 
same  name  in  Lydia,  on  the  Meander. 

His  chief  work — 2<£<xtpiKa,  in  three  books — treats  of  the  properties 
of  the  sphere  and  its  sections,  with  the  object  of  establishing  the 
geometrical  principles  of  spherical  astronomy.  This  work,  which 
is  classical,  is  distinguished  for  the  order  and  clearness  of  the 
exposition  as  well  as  for  the  rigour  of  its  proofs,  and  has  ever  since 
formed  the  basis  on  which  the  subject  of  spherical  geometry  has 
been  treated.  It  does  not  contain  any  trace  of  spherical  trigono 
metry,  which,  on  the  other  hand,  was  the  special  subject  of  the 
work  having  the  same  title,  and  included  in  the  same  collection,  of 
Menelaus  of  Alexandria,  who  lived  at  the  end  of  the  1st  century. 

Montucla  suspected  that  a  great  part  of  the  three  books  of 
Theodosius  must  have  been  known  before  his  time,  and  that  he 
merely  did  with  respect  to  this  branch  of  geometry  what  Euclid 
had  done  with  the  elements,  namely,  he  collected  and  incorporated 
in  his  work  the  different  propositions  found  before  his  time  by 
astronomers  and  geometers.  This  conjecture  of  Moutucla  has  been 
confirmed  by  A.  Nokk  (Ueber  die  Spharik  des  Theodosius,  Karls 
ruhe,  1847),  by  Heiberg  (Litterargeschichtliche  Stvdien  iiber  Euklid, 
pp.  43  sq.,  Leipsic,  1882),  and  by  Hultsch,  from  whose  researches,  and 
especially  owing  to  the  publication  by  the  last  of  the  editio  princeps 
of  Autolycus,  it  is  now  quite  certain  that  as  early  as  the  middle  of 
the  4th  century  B.C.  there  existed  a  Greek  text-book  on  Spherics 
which,  in  its  essential  contents,  scarcely  deviated  from  the  three 
books  of  Theodosius.  He  must  therefore  be  regarded  as  merely 
the  editor,  or  at  most  the  elaborator  and  expounder,  of  a  doctrine 
which  existed  some  centuries  before  him. 

The  Spherics  of  Theodosius  was  translated  into  Arabic  at  the  beginning  of  the 
10th  century,  and  from  the  Arabic  into  Latin  in  the  12th  century  by  Plato  of 
Tivoli  (Tiburtinus).  This  translation  was  published  in  1518  at  Venice,  but  was 
found  so  faulty  by  J.  Voegelinus  that  he  published  a  new  Latin  version,  together 
with  additions  from  the  Arabian  commentators,  Vienna,  1529,  4to ;  other  Latin 
translations  were  published  by  F.  Maurolycus,  Messina,  1558,  fol.;  by  C.  Clavius, 
Rome,  1586,  4to ;  and  by  Barrow  under  the  title,  Theodosii  Sp/uerica,  Methodo 
Nova  Illuitrata  et  Succincte  Demonstrata,  London,  1675, 4to.  The  Greek  text  was 
first  published,  and  with  it  a  Latin  translation,  by  J.  Fena,  Paris,  1558,  4to ;  it 
has  been  edited  since  by  Joseph  Hunt,  Oxford,  1707,  and  by  E.  Nizze,  Berlin, 
1852,  but  these  two  editions  are  founded  on  that  of  Pcna.  There  is  also  a  German 
translation  by  Nizze,  Stralsund,  1826.  His  two  editions  are  accompanied  with 
valuable  notes  and  an  appendix  containing  additions  from  Voegelinus  and  others. 

The  two  other  works  of  Theodosius  which  have  come  down  to  us  have  not  as 
yet  been  published  in  the  original.  The  propositions,  without  demonstrations,  in 
the  work  n-epi  r^tpiav  KOJ.  WKTUJV  (On  Days  and  Jiights),  in  two  books,  were  given 
by  Dasypodius,  in  Greek  and  Latin,  in  bis  Sp/uencse  Doctrinie  Propositiones, 
Strasburg,  1572,  8vo.  A  Latin  version  of  the  complete  work,  with  ancient  scholia 
and  figures,  was  given  by  Joseph  Auria,  Rome,  1591,  4to.  Pappus  has  given 
a  pretty  full  commentary  on  the  first  book  of  this  work  of  Theodosius.  His  work 
irepi  olx^a-fiav  (On  Habitations)  also  was  published  by  Auria,  Rome,  1588.  It 
gives  an  account  of  how,  for  every  inhabitant  of  the  earth  from  the  equator.to  the 
pole,  the  starry  firmament  presents  itself  in  the  course  of  a  year.  The  proposi 
tions  in  it  were  also  given  by  Dasypodius  in  his  work  mentioned  above. 

THEOGNIS  OF  MEGARA  was  one  of  the  early  Greek 
elegiac  poets ;  he  probably  flourished  about  the  middle  of 
the  6th  century  B.C.  We  derive  our  knowledge  of  his  life 
from  the  poems  that  bear  his  name.  After  the  fall  of 
Theagenes,  who  had  made  himself  tyrant  of  Megara  about 
625,  the  usual  struggles  between  oligarchy  and  democracy 
ensued.  Theognis  was  a  violent  partisan  of  the  oligarch 
ical  faction  in  his  native  town,  and  wrote  elegies  in 
which  he  gave  expression  to  the  emotions  roused  in  him 
by  the  varying  phases  of  the  struggle.  He  appears  on  one 
occasion  to  have  lost  his  property  (verse  345)  and  been 
driven  into  exile:  perhaps  it  was  then  that  he  visited 


Sicily,  Euboea,  and  Sparta  (783  sq.).  In  the  end — if  we 
may  trust  1123  sq. — he  returned  to  Megara,  and  lived,  at 
least  for  a  time,  in  something  like  prosperity.  The  date 
of  his  death  is  unknown.  The  verses  handed  down  to  us 
under  the  name  of  Theognis  amount  in  all  to  1389.  Not 
a  few  of  them  are  ascribed  on  the  evidence  of  the  ancients 
to  Tyrtaeus,  Mimnernus,  and  Solon  ;  modern  criticism  has 
made  it  probable  that  two  of  the  longer  elegies  are  from 
the  hand  of  Evenus  (467-496  and  667-686);  other 
fragments  are  demonstrably  later  than  Theognis.  It  is 
now  generally  admitted  that  the  Theognidea  were  put 
together  long  after  Theognis — possibly  even  as  late  as  the 
4th  century  B.C. — by  some  compiler  who  wished  to  provide 
a  good  collection  of  moral  maxims  for  educational  pur 
poses.  To  separate  the  genuine  fragments  of  Theognis 
from  those  which  were  ascribed  to  him  by  the  reverence  of 
a  later  age  is  a  hopeless  task. 

The  collection  is  divided  into  two  books.  The  first,  which  is 
addressed  to  a  youth  called  Cyrnus,  or  Polypsedes,  opens  with  a 
spirited  invocation  of  Apollo  and  Artemis,  along  with  the  Muses 
and  the  Graces  (vv.  1-18) ;  then  follows  a  passage  which  has  been 
much  discussed  in  connexion  with  the  early  history  of  writing, 
recommending  Cyrnus  to  set  a  seal  upon  the  author's  verses,  to 
prevent  forgers  from  passing  off  spurious  lines  under  his  name  (see 
Jevons,  Hist,  of  Greek  Lit.,  p.  46).  With  verse  27  begins  a  series 
of  counsels  to  Cyrnus.  On  the  whole  they  are  remarkable  neither 
for  loftiness  of  tone  nor  for  poetic  elevation.  Cyrnus  is  counselled 
to  avoid  "  the  bad  "  and  frequent  the  society  of  "  the  good  "  men — 
the  terms  "good"  and  "bad"  being  used  to  denote  aristocrats 
and  democrats,  just  as  xoAbs  Ka.ya.06s  meant  an  oligarch  in  the  later 
days  of  the  Pelopouuesiau  War.  Sometimes  the  violence  of  party 
feeling  leads  Theognis  beyond  all  bounds,  as  when  he  prays  that 
he  may  "drink  the  black  blood"  of  his  opponents  (349;  cf.  337- 
339  and  361).  One  striking  feature  in  these  elegies  is  the  continual 
refrain  about  the  evils  of  poverty.  "  To  avoid  poverty  one  should 
even  throw  oneself  into  the  vasty  deep,  or  from  the  beetling  rocks  " 
(175-176;  cf.  266  sq.,  351  sq.,  and  649  sq.).  Elsewhere  the  poet 
reproaches  Zeus  with  allowing  evil  men  to  prosper,  and  afflicting 
the  good  (373  sq. ) ;  he  also  complains  that  the  punishment  due 
to  wicked  men  often  falls  upon  their  sons  (731  sq.).  A  pleasing 
feature  is  the  high  value  which  is  placed  upon  friendship :  one  is 
not  to  part  with  a  friend  lightly,  or  upon  some  slight  occasion  of 
displeasure  (323  sq.).  At  the  same  time  no  one  knows  better  than 
Theognis  how  quickly  friends  fail  one  in  adversity  (299-300).  Life 
has  on  the  whole  few  charms  for  our  poet:  "the  best  thing  for 
man  is  not  to  be  born  or  look  upon  the  rays  of  the  swift  sun ;  once 
born  it  is  best  for  him  to  pass  as  soon  as  possible  the  gates  of  death, 
and  lie  with  a  great  barrow  of  earth  above  him  "  (425-429).  The 
prevailingly  sad  tone  of  the  elegies  is  occasionally  broken  by  a 
convivial  note.  " It  is  shameful, "  says  the  poet,  "to  be  drunk 
when  others  are  sober,  or  sober  when  others  are  drunk "  (626- 
627);  "among  the  uproarious  I  am  very  uproarious,  but  among 
the  proper  I  am  the  properest  of  men  "  (313-314).  The  only  elegy 
which  possesses  any  considerable  poetic  merit  in  the  first  book  is 
that  in  which  Theognis  predicts  immortality  for  his  young  friend 
through  the  fame  awaiting  his  own  poems.  The  second  book 
(1231-1389)  consists  of  a  number  of  amatory  elegies  addressed  to 
some  young  friend  of  the  author's.  In  vigour  and  harmony  of 
versification  they  are  on  the  whole  superior  to  the  first  book ;  but 
most  if  not  all  of  them  are  probably  spurious. 

Bergk,  Poette  Lyrici  arxci,  ii.  117-236,  Leipsic,  1882. 
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Theword  fTHHE  word  theology  comes  from  a  heathen  source — 
theology  J_  from  the  Greek  classics.  In  the  Republic  of  Plato 
n(^  *ke  Metaphysics  of  Aristotle  it  occurs,  and  in  its 
etymological  meaning  of  "  discourse  or  doctrine  con 
cerning  Deity  and  Divine  things" — Xo'yos  irept  TOV  Oeov 
Kal  Trfpl  TOOV  Ofiwv.  Men  who  wrote  about  the  gods  and 
their  doings,  or  who  speculated  about  the  Divine  in  the 
origination  and  operations  of  nature — men  like  Homer, 
Hesiod,  Pherecydes,  and  Thales, — were  called  tfeoAo'yot. 
But  there  could,  of  course,  be  no  theological  science  based 
on  the  popular  religion  of  Greece.  Theology  was  only  to 
be  found  among  the  Greeks  in  the  form  of  philosophical 
speculation.  Through  St  Augustine  we  know  that  Varro, 


"  the  most  learned  of  the  Romans,"  distinguished  three 
kinds  of  theology, — the  first  mythical  or  fabulous,  the 
second  physical  or  natural,  and  the  third  civil  or  popular. 
The  mythical  theology  he  censured  as  containing  many 
things  contrary  to  the  dignity  and  nature  of  immortal 
beings;  the  natural  theology  he  described  as  that  which  is 
true  but  beyond  the  capacity  of  the  vulgar;  the  civil 
theology  he  considered  to  be  that  which  it  was  good  for 
the  citizens  to  believe — the  received  religion  of  Rome. 
The  general  attitude  of  the  Greek  and  Roman  mind  to 
religion  was  unfavourable  to  the  cultivation  of  theology. 
Religion  being  dissociated  in  thought  from  truth  could 
not  give  rise  to  science. 
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The  words  theology  and  theologian  do  not  occur  in 
Scripture,  but  it  was  inevitable  that  they  should  be  trans 
planted  into  Christian  soil.  ®e6Xoyo<s  is  found,  as  a  V.R. 
in  the  inscription  of  the  Apocalypse — the  Revelation  of 
John  "the  Divine,"  "the  theologian," — and  almost  certainly 
refers  to  his  maintaining  the  Divinity  of  the  Logos — -rijv 
TOV  Adyou  OCOTTJTO., — that  the  Xoyos  is  0eds.  In  the  3d  and 
4th  centuries  a  theologian  usually  meant  one  who  distin 
guished  himself  in  defending  the  personality  and  Divinity 
of  the  Logos.  It  was  on  this  ground  that  Athanasius  and 
Gregory  Nazianzen  were  honoured  with  the  distinctive 
appellation  of  "  theologians."  The  term  theology  has  not 
yet  lost  its  early  signification  of  "doctrine  concerning 
God,"  although  a  much  wider  meaning  is  more  common. 
Theology  in  its  ordinary  general  acceptation  includes,  as 
one  of  its  divisions,  theology  understood  as  the  treatment 
of  the  problems  which  directly  refer  to  the  being,  attributes, 
and  works  of  God.  The  Introductio  ad  Theologiam,  and  a 
later  form  of  it,  the  Theologia  Christiana,  composed  by 
Abelard  in  the  12th  century,  first  gave  currency  to  an 
acceptation  of  the  word  inclusive  of  all  religious  truth  or 
belief.  Among  later  scholastics  the  common  designation 
for  a  general  compendium  of  religious  doctrine  was  Summa 
Theologies.  Of  such  Summse  among  the  most  celebrated 
and  characteristic  are  those  of  Alexander  Hales,  Albertus 
Magnus,  and  Thomas  Aquinas.  The  mediaeval  mystics 
deemed  the  essence  of  theology  to  be  the  immediate 
intuition  of  God,  who,  being  once  in  contact  with  the  soul, 
reveals  to  it  the  truth  of  all  the  principles  of  faith,  and 
gives  it  at  the  same  time  spiritual  peace  and  happiness. 
This  view  led  to  a  use  of  the  word  which  was  prevalent 
among  the  Reformers  and  their  immediate  successors, — a 
subjective  application  which  identified  it  with  what  was 
characteristic  of  the  mind  of  a  true  theologian,  an  enlight 
ened  and  experienced  homo  renatus.  In  this  sense  it  was 
a  living  practical  acquaintance  with  the  revelation  of  grace 
and  truth  made  by  God  to  man,  a  "  habitus  practicus,"  a 
"  sapientia  eminens  practica,"  as  it  was  called.  With  it, 
however,  these  earlier  Protestant  divines  generally  con 
joined  that  objective  application  of  the  term  which  was 
current  in  later  scholasticism,  and  this  at  length  wholly 
displaced  the  subjective  acceptation  ;  in  other  words, 
theology  came  to  signify,  not  knowledge  of  a  certain  kind 
as  inherent  in  the  mind  and  operative  in  the  life  of  the 
individual,  but  knowledge  in  itself,  a  body  of  systematized 
truth,  a  science.  Theology,  thus  understood,  may  be 
viewed,  discussed,  and  applied  in  a  variety  of  ways,  so  as 
to  give  rise  to  certain  kinds  or  species  of  theology.  In 
the  17th  century  the  necessity  for  specialization  of  this 
sort  began,  from  the  operation  of  several  causes,  to  be 
widely  and  strongly  felt,  and  it  became  usual  for  divines 
to  indicate  by  the  titles  of  their  theological  systems  the 
point  of  view  and  mode  of  treatment  adopted.  An  adjec 
tive  added  to  the  term  "  theologia  "  served  their  purpose. 
Of  adjectives  thus  employed  in  the  17th  and  early  part  of 
the  18th  century,  the  following  may  be  mentioned  as  either 
frequently  used  or  of  some  intrinsic  interest: — theoretica, 
practica,  didactica,  elenctica,  polemica,  irenica,  pacifica, 
positiva,  comparativa,  dogmatica,  theoretico-practica,  didac- 
tico-elenctica,  &c. 

The  extension  given  to  the  signification  of  the  term 
theology  was  for  a  very  lengthened  period  almost  univer 
sally  restricted  to  the  knowledge  derivable  from  the  Scrip 
tures,  the  systematic  exhibition  of  revealed  truth,  the 
science  of  Christian  faith  and  life.  It  is  still  thus,  per 
haps,  that  the  word  is  most  commonly  understood.  Two 
things,  however,  have  naturally  suggested  the  employment 
of  it  in  a  wider  manner.  First,  there  was  the  rise  and 
development  of  a  theology  not  based  on  revelation, — the 
rise  and  development  of  what  is  called  natural  theology. 


The  Greeks  and  Romans  could  not  distinguish  between 
nature  and  revelation,  reason  and  faith,  because  ignorant 
of  revelation  and  faith  in  their  distinctive  Christian  sense. 
In  the  patristic  and  scholastic  ages  of  the  church,  and  for 
some  time  after  the  Reformation,  men  were  not  in  general 
prepared  to  admit  that  there  was  a  knowledge  of  God  and 
of  His  attributes  and  of  His  relations  to  the  world  which 
might  be  the  object  of  a  science  distinct  from  and  inde 
pendent  of  revelation.  Yet  the  most  learned  and  thought 
ful  even  of  the  scholastic  divines  recognized  in  some 
measure  that  such  was  the  case,  and  could  hardly,  indeed, 
do  otherwise  after  they  had  become  acquainted  with  the 
contributions  which  Greek,  Jewish,  and  Arabian  philo 
sophers  had  made  to  the  defence  and  elaboration  of  the 
doctrine  concerning  God.  The  separation  of  natural  and 
revealed  theology  was  virtually  the  work  of  the  scholastics. 
The  Theologia  Naturalis  sive  Liber  Creaturarum  of  the 
Spanish  physician,  Raymond  de  Sebonde,  who  taught 
theology  in  the  university  of  Toulouse  during  the  earlier 
part  of  the  15th  century,  was,  perhaps,  the  first  work 
which,  proceeding  on  the  principle  that  God  has  given  us 
two  books,  the  book  of  nature  and  the  book  of  Scripture, 
confined  itself  to  the  interpretation  of  the  former,  merely 
indicating  the  mutual  relations  of  natural  and  revealed 
religion.  A  conviction  of  the  truth  of  the  distinction 
which  he  so  clearly  apprehended  gradually  spread ;  more 
and  more  importance  came  to  be  attached  to  it.  The 
deists  proceeded  on  it,  and  tried  to  exalt  natural  theology 
at  the  expense  of  all  theology  professedly  based  on  revela 
tion,  by  representing  the  former  as  the  truth  of  which  the 
latter  was  the  perversion.  The  wisest  of  their  opponents, 
and  thoughtful  Christian  writers  in  general — the  adhe 
rents  of  the  moderate  and  rational  theology  of  the  17th 
and  18th  centuries — strove,  on  the  other  hand,  to  show 
that  natural  theology  was  presupposed  by  revelation  and 
should  carry  the  mind  onwards  to  the  acceptance  of  reve 
lation.  Thus  natural  theology  came  into  reputation,  not 
withstanding  the  opposition  of  those  who  have  denied  its 
existence  and  contended  that  the  reason  of  itself  can  teach 
us  absolutely  nothing  about  God  or  our  duties  towards 
Him.  The  recognition  of  natural  theology  contributed  to  Compa- 
awaken  an  interest  in  the  various  religions  of  the  world,  rative 
and  thus  led  to  the  second  circumstance  referred  to,  theol°gy. 
namely,  the  rise  of  what  may  be  called  comparative  theo 
logy,  although  it  has  hitherto  been  more  generally 
designated  the  science  of  religions.  It  can  be  shown  to 
have  originated  in  the  attempts  made  to  prove  that  the 
principles  of  natural  theology  were  to  be  found  in  all 
religions.  In  Bishop  Steuco  of  Kisami's  De  Perenni 
Philosophia,  published  in  1540,  and  in  Lord  Herbert  of 
Cherbury's  De  Religione  Gentilium,  published  in  1663,  we 
have  two  of  the  earliest  and  most  characteristic  attempts 
of  the  kind.  From  that  time  to  the  present  the  study  of 
religions  has  proceeded  at  varying  rates  of  progress,  but 
without  interruption.  Important  results  have  been  ob 
tained,  and  especially  this  result,  the  ascertainment,  to  the 
satisfaction  of  all  competent  judges,  of  a  right  method  of 
investigation, — the  establishment,  as  the  true  mode  of 
study,  of  the  comparative  method.  As  we  have  a  right  to 
speak  of  comparative  anatomy  and  comparative  philology, 
so  have  we  a  right  to  speak  of  comparative  theology. 
The  inference  from  the  preceding  remarks  is  obvious.  If 
there  be  a  natural  theology  and  a  comparative  theology, 
it  is  a  mistake  to  identify  theology  per  se  with  Christian 
theology.  The  word  Christian  is,  in  this  case,  a  real  and 
great  restriction  of  the  signification  of  the  word  theology, 
and  Christian  theology  is  not  the  only  kind  of  theology. 
The  proper  procedure  is  to  give  to  theology  a  general  and 
comprehensive  meaning,  which  can  be  limited  and  specialized, 
when  requisite,  by  adjectives  like  "natural"  or  "Christian." 
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Is  theo-  What,  then,  is  the  general  signification  which  we  should 
logy  the  g}ve  to  the  term  ?  There  is  room  for  difference  of  opinion, 
scfien,c.e  and  especially  as  to  whether  God  or  religion  should  be 
gion  or  regarded  as  the  object  of  the  science.  Is  theology  the 
the  doc-  science  which  treats  of  God?  or  is  it  the  science  which 
trine  of  treats  of  religion  ?  The  latter  view  is  now,  perhaps,  the 
God?  more  current.  In  addition  to  intrinsic  reasons,  the  critical 
and  sceptical  spirit  of  the  time  is  in  its  favour.  Many 
'  speak  of  theology  as  a  science  of  religion  because  they 
disbelieve  that  there  is  any  knowledge  of  God  to  be  at 
tained.  Dr  Martineau,  in  his  lecture  on  Ideal  Substitutes 
for  God,  protests  against  this  tendency,  and  contends  that 
the  older  view  of  theology,  as  the  doctrine  or  rational 
apprehension  of  God,  ought  not  to  be  abandoned,  seeing 
that  the  new  "  science  of  religions,"  i.e.,  "  the  systematic 
knowledge  of  what  men  have  believed  and  felt  on  things 
sacred  to  them,"  can  be  no  proper  substitute  for  the  old 
"  theology."  We  may  admit,  however,  that  the  protest 
is  essentially  true, — that  a  knowledge  of  man's  religious 
opinions,  emotions,  and  actions  can  never  supply  the  place 
of  a  knowledge  of  God,  that,  when  from  religion  its  objec 
tive  basis,  the  reality  and  apprehensibility  of  God,  is  taken 
away,  the  study  of  it  can  have  merely  the  psychological 
interest  which  belongs  to  mental  disease  and  illusions, — 
and  yet  prefer  the  definition  of  theology  as  "  the  science  of 
religion  "  to  its  definition  as  "  the  doctrine  of  God."  The 
latter  seems  much  too  narrow.  Even  Christian  dogmatics 
is  about  as  much  occupied  with  man  as  with  God.  The 
doctrines  of  sin  and  of  the  church,  for  example,  are 
not  doctrines  regarding  God.  Then,  although  the  new 
"  science  of  religions "  is  not  a  substitute  for  the  old 
"  theology,"  it  is  still  a  science,  or  at  least  a  very  interest 
ing  and  important  branch  of  knowledge,  which  yet  cannot 
be  brought  under  the  definition  of  theology  approved  by 
Dr  Martineau, — the  definition  immediately  yielded  by  the 
etymology  of  the  term.  The  science  of  religion  is  a  very 
different  thing  from  the  "science  of  religions."  It  is  far 
more  comprehensive.  The  "  science  of  religions  "  is  but 
one  of  the  latest  offshoots  of  the  science  of  religion  ;  the 
old  theology  is  its  main  trunk  or  stem.  Theology,  when 
viewed  as  the  science  of  religion,  has  not  to  do  merely 
with  the  religious  consciousness  and  its  states.  It  must 
aim  at  the  complete  comprehension  of  religion,  and,  unless 
religion  be  a  delusion  and  disease,  this  can  never  be 
attained  by  treating  religion  merely  as  a  subjective  or 
psychological  process  to  which  there  are  no  corresponding 
objective  realities  manifested  either  through  nature  or 
revelation.  We  have  no  right  to  assume  that  it  is  thus 
without  a  real  and  rational  foundation  in  fact ;  on  the 
contrary,  we  are  bound  to  inquire  whether  it  has  external 
grounds  and  real  objects  or  not,  and,  if  it  have  them,  what 
they  are.  We  must  endeavour  to  ascertain  and  expound 
its  objective  grounds  as  well  as  its  subjective  contents. 
Thus  the  definition  of  theology  as  the  science  of  religion 
in  no  way  excludes  what  is  implied  in  the  definition  of  it 
as  the  science  conversant  about  God  and  Divine  things. 
It  includes  more  than  the  latter  definition,  but  does  not 
exclude  anything  contained  therein. 

Objec-         The  definition  of  theology  as  the  science  of  religion  has 
tions  to   been  objected  to  by  Dr  Charles  Hodge  on  two  grounds  i1 — 
mer  defi-  ^rs*'  ^a*  *ke  wor(*  religion  is  ambiguous,  having  both  an 
nition      objective  sense  and  a  subjective  sense,  and  that  its  .ety- 
met         mology  is  doubtful ;  and,  second,  that  to  define  theology 
as  the  science  of  religion  "  makes  theology  entirely  inde 
pendent  of  the  Bible.      For,  as  moral  philosophy  is  the 
analysis  of  our  moral  nature  and  the  conclusions  to  which 
that  analysis  leads,  so  theology  becomes  the  analysis  of 
our  religious  consciousness  together  with  the  truths  which 
that  analysis  evolves."     As  to  the  first  objection,  the  word 


1  Systematic  Theology,  vol.  i.  pp.  20-21. 


religion  has,  it  is  true,  more  significations  than  one,  and 
consequently  may  be  ambiguously  used,  but  in  point  of 
fact  it  is  not  so  used  in  the  definition  in  question,  in  which 
religion  is  understood  in  its  generic  meaning,  and  as 
inclusive  both  of  subjective  and  of  objective  religion. 
Theology  has  to  treat  of  both,  and  if  it  treat  of  them 
aright  it  will  not  confound  them.  "  The  etymology  of 
the  word  religion  is  doubtful."  Very  true.  But  is  no 
word  to  be  employed  in  a  definition  if  its  etymology  be 
doubtful  1  That  would  be  an  extremely  hard  law.  In 
definition  we  have  only  to  do  with  the  actual  meaning  of 
terms;  we  have  nothing  to  do  with  their  origin  or  history. 
As  to  the  second  objection,  it  has  to  be  remarked  that  the 
definition  does  not  make  theology  entirely  independent  of 
the  Bible.  It  does  not  make  Biblical  theology  in  any 
degree  independent  of  the  Bible.  It  does  not  imply  that 
the  Bible  is  not  the  sole  perfect  standard  by  which  truth 
and  error,  health  and  disease,  are  to  be  separated  in  the 
religious  consciousness  of  individuals  and  the  religious 
history  of  the  race.  It  only  implies  that  all  religious 
phenomena  whatever  are  to  be  studied  by  the  theologian, 
just  as  moral  philosophy  cannot  leave  any  moral  pheno 
mena  unstudied.  Moral  philosophy,  in  treating  of  vice 
as  well  as  of  virtue,  does  not  thereby  equalize  vice  and 
virtue  ;  and  no  more  does  comparative  theology,  when  it 
treats  both  of  Christianity  and  heathendom,  assume  that 
the  former  has  no  superiority  over  the  latter.  It  is  merely 
a  part  of  the  task  of  moral  philosophy  to  analyse  the  moral 
consciousness;  it  is  an  equally  essential  "part  thereof  to 
inquire  into  the  foundation  of  rectitude,  and  to  determine 
objective  moral  distinctions  and  relations.  In  like  manner 
theology  has  much  more  to  do  than  merely  to  analyse  the 
religious  consciousness ;  it  has  also  to  treat  of  the  grounds 
and  objects  of  religion.  If  some  reduce  it  to  a  mere 
analysis  of  the  religious  consciousness,  and  overlook  or 
deny  that  there  is  an  objective  religious  revelation  in 
nature  and  Scripture  as  well  as  a  religious  susceptibility 
in  the  mind  of  man,  this  is  no  logical  consequence  of  the 
statement  that  theology  is  the  science  of  religion.  There 
needs,  perhaps,  no  other  proof  that  the  definition  to  which 
Dr  Hodge  objects  is  of  some  use  than  to  consider  for  a 
moment  his  own  deBnition.  "Theology  is  the  science 
concerned  with  the  facts  and  the  principles  of  the  Bible." 
Is  theology,  then,  not  concerned  with  the  facts  and  prin 
ciples  of  the  physical  world,  the  human  mind,  and  history, 
so  far  as  these  are  disclosures  of  God's  nature  and  ways  ? 
How  can  theology  start  from  the  Bible  when  it  needs  to  be 
proved  that  there  is  a  revelation  from  God  in  the  Bible  1 
And  how  can  this  be  proved  unless  it  is  known  from  other 
sources  than  the  Bible  that  there  is  a  God  ?  If  there  be 
such  sources,  theology  must  have  to  do  with  them ;  it  can 
have  no  right  to  neglect  anything  by  which  God  may  be 
known  or  by  which  light  may  be  thrown  on  the  relations 
between  God  and  man.  It  is  a  service  to  theology  so  to 
define  it  as  to  leave  no  room  for  asserting  that  it  is  only 
conversant  with  the  Bible. 

Theology,  then,  is  the  science  of  religion.  What  does  Relation 
this  definition  imply  as  to  the  relation  of  theology  to  of  theo- 
religion  ?  It  implies,  first,  that  theology  presupposes  and 
is  preceded  by  religion.  This  is  but  an  instance  of  the 
general  truth  that  experience  must  precede  science,  and 
that  science  must  be  founded  on  experience.  The  im. 
plicit  use  of  principles  is  always  prior  to  their  explicit 
development.  Speech  is  a  great  deal  older  than  gram 
mar  ;  men  reasoned  long  before  Aristotle  taught  them  how 
they  reasoned ;  and  just  as  there  must  be  speech  before 
grammar,  and  reasoning  before  logic,  so  must  there  be 
religion  before  theology.  Secondly,  that  theology  is  the 
science  of  religion  implies  that  theology  must  not  only 
succeed  religion,  but  must  evolve  out  of  it  a  system  of 
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truths  entitled  to  be  called  a  science.  Science  is  know 
ledge  in  its  completest,  highest,  and  purest  form.  Theo 
logy,  therefore,  by  claiming  to  be  the  science  of  religion, 
professes  to  be  the  exhibition  of  religious  facts  and  prin 
ciples  in  their  most  general  and  precise  shape,  in  their 
internal  relationship  to  one  another,  in  their  organic  unity 
and  systematic  independence.  The  principles  of  causality 
and  of  unity  in  the  human  mind  impel  it  to  seek  law  and 
order,  explanation  and  connexion,  as  regards  the  pheno 
mena  of  religion  no  less  than  any  other  species  of  pheno 
mena  ;  they  impel  it,  in  other  words,  to  perfect  its  know 
ledge  of  these  phenomena,  and  can  allow  it  no  rest  until  it 
has  attained  to  the  system  and  science  of  them.  Theology 
is  the  scientific  system  of  them,  and  as  such  is  a  necessity 
to  the  thoughtful  religious  mind.  It  is  no  accident  that 
in  every  age  and  nation  thoughtful  men  have  reflected  on 
their  religious  convictions,  and  sought  to  trace  them  to 
their  grounds,  and  to  harmonize  and  systematize  them, 
or  that  the  Christian  church  has  anxiously  studied  and 
debated  for  centuries  problems  concerning  God,  Christ, 
sin,  salvation,  &c., — no  accident,  but  the  necessary  conse 
quence  of  those  fixed  laws  of  human  nature  by  which  man 
ever  seeks,  once  that  his  intellect  has  been  truly  awakened, 
to  define  and  complete  his  knowledge.  Conscious  that  his 
religious  experience,  however  vivid,  involves  much  which 
requires  to  be  cleared  up  ;  perceiving  that  the  religious 
history  of  his  race  presents  many  apparently  contradictory 
facts,  many  perplexing  problems  ;  aware  that  the  Bible  is 
no  more  a  system  of  theology  than  nature  is  a  system  of 
mechanics  or  chemistry, — man  cannot,  as  a  rational  being, 
do  otherwise  than  endeavour  by  the  investigation  of  the 
whole  phenomena  of  the  case  to  verify,  analyse,  combine, 
and  co-ordinate  his  notions  as  to  spiritual  things,  so  as  to 
work  them  up  into  a  comprehensive,  consistent,  firmly 
established,  adequately  certified,  naturally  organized  whole, 
a  scientific  system. 

But   how  may  man  hope  to  succeed  in  his  efforts  to 
arrive  at  a  scientific  understanding  of  his  religious  beliefs, 
feelings,  and  practices  1     How  may  he  educe-and  elaborate 
from  the  phenomena   of   religion  a  system   of    theology 
entitled   to  be  called   science?     Only,  it  is   obvious,  by 
following  a  truly  scientific  method.     What  then  is  a  truly 
scientific  method  in  theology  ?     And  what  is  implied  in 
following  it  ?     To   these  questions   a   comprehensive,  al 
though  necessarily  brief,  answer  must  now  be  given. 
Scientific      A  right  method  in  theology,  as  in  all  other  sciences,  is 
method    ^^  a  use  Of  reason  on  appropriate  facts  as  will  best  attain 
in     eo-    t-ruj.n_     It  implies,  therefore,  as  an  essential  condition,  a 
right  relation  of  reason  to  religious  truth  or  fact,  and  to 
the  evidence   for   it.     What  the   right   relation  is  may, 
perhaps,    be   defined   with    substantial   accuracy   in    the 
Religious  following  propositions.     (1)  Eeligious  truth,  like  all  other 
truth       truth,  is  "  above  reason  "  in  the  sense  of  being  not  created 
above      ^v  kut  manifested  to  reason,  but  is  not  "  above  reason  " 
reason,     in  any  special  sense  which  withdraws  it  from  the  cogniz 
ance   of  reason.     The   truths  of  all  science  are   the  dis 
coveries  but  not  the  creations  of  science,  and  they  have 
been  discovered  because  they  existed,  because  they  are  the 
equivalents  of  a  reality  which  is  independent  of  science. 
In  regard  alike   to   mathematical,  physical,  mental,  and 
religious  truth,  reason  has  only  power  to  seek  it,  and  to 
find  or  to  miss  it ;  it  has  no  power  to  make  it  or  right 
over  it,  but  must  accept  it  as  something  presented  or  given 
to  it,  and  to  which  it  is  bound  to  do  homage  and  yield 
submission.     In  this  sense  all  truth  is  above  reason  and 
revealed   to  reason.     In  this  sense  reason  stands  to  re 
ligious  truth  in  the  same  relation  as  to  physical  truth,  and 
to  Christian  truth  in  the  same  relation  as  to  the  truth 
in  natural  religion.     Reason  is  simply  the  instrument  or 
faculty  of  apprehending  the  truth  manifested  or  revealed 


to  it,  and  it  can  in  no  case  apprehend  truth  without  the 
aid  of  the  appropriate  manifestation  or  revelation.  Unless 
Christ  had  lived  and  taught,  reason  could  never  have 
known  His  character  and  doctrine  ;  but  no  more  could  it 
have  known  Dante  and  his  Divina  Commedia,  Shakespeare 
and  his  creations,  Napoleon  and  his  achievements,  unless 
these  men  had  appeared  in  the  world  and  accomplished  in 
it  their  work.  Without  Christ  the  truth  in  Christ  could 
not  be  known,  but,  Christ  being  given,  that  truth  comes 
under  the  cognizance  of  reason,  ceases  to  be  in  any  special 
sense  above  reason,  and  affords  to  reason  material  for 
science.  By  truths  above  reason  are  sometimes  meant 
truths  which  cannot  be  fully  apprehended  by  reason. 
Such  truths  are,  however,  in  no  way  peculiar  to  religion. 
In  all  regions  and  directions  reason  finds  that  its  range  of 
vision  is  limited,  and  that  its  knowledge  and  science  are 
bounded  by  nescience  and  mystery.  Truths  of  special 
revelation  are  sometimes  represented  as  above  reason  in 
the  sense  that  reason  can  have  no  other  evidence  for  them 
than  that  of  testimony  and  external  authority.  But  what 
truths  of  Scripture  have  thus  been  revealed  to  reveal  no 
thing,  and  are  thus  devoid  of  intrinsic  light,  of  natural 
affinity  to  reason,  of  self-evidencing  power  ?  If  there  be 
any  such,  it  must  be  admitted  that  they  cannot  in  them 
selves  fall  within  the  province  of  science,  although  the 
testimony  and  assent  to  them  may.  Where  reason  stops 
science  must  end.  (2)  Reason  in  its  investigation  of  Reason 
religion  must  be  completely  free,  i.e.,  subject  to  no  other  must  to 
laws  than  those  which  are  inherent  in  its  own  constitution.  free- 
In  regard  to  most  sciences  there  is  no  need  to  insist  that 
the  method  of  science  is  one  in  which  reason  is  free, 
because  all  who  occupy  themselves  with  these  sciences 
acknowledge  it.  But  in  regard  to  theology  it  is  other 
wise.  All  who  call  themselves  theologians  are  by  no 
means  disposed  to  admit  that  reason,  in  its  search  for 
religious  truth  and  in  its  efforts  to  construct  theological 
science,  must  be  absolutely  free  ;  on  the  contrary,  many  of 
them  hold  that  the  church  or  the  Bible,  tradition  or  the 
common  sense  of  humanity,  must  be  allowed  to  have  a 
co-ordinate  or  even  superior  jurisdiction.  The  proposition 
laid  down  implies  that,  if  any  view  of  this  kind  be  true, 
theology  is  essentially  different  from  science,  and  it  is  vain 
to  speak  of  scientific  method  in  theology.  It  implies  that 
all  claims  to  religious  authority  must  be  based  on  and  con 
formed  to  reason,  and  that  all  the  deliverances  of  every 
professedly  religious  authority  must  be  submitted  without 
reserve  or  restriction  to  the  reason  of  the  theologian  before 
he  can  make  a  scientific  use  of  them.  This  leads  us  to 
another  proposition.  (3)  The  only  ascertainable  limits  of  Reason 
reason  in  the  investigation  of  religious  truth,  as  of  other  }|mjted 
truth,  are  those  which  are  inherent  in  its  own  constitution;  0^  s 
and  in  the  search  of  religious  truth,  as  of  all  other  truth,  iaws. 
reason  ought  to  go  as  far  as  it  can  go  without  violation  of 
the  laws  of  its  own  constitution.  Reason  has  its  limits  in 
its  own  laws.  It  is  the  business  of  psychology  and  logic 
to  discover  what  these  laws  are.  When  they  are  known 
the  powers  of  reason  are  known,  because  reason  can  never 
claim  to  be  irrational.  It  is  useless,  however,  to  attempt 
to  mark  off  the  external  or  objective  boundaries  of  rational 
research.  Human  inquiry  has,  no  doubt,  external  bound 
aries  beyond  which  it  will  never  pass,  but  all  apparent 
boundaries  of  this  kind  recede  as  they  are  approached. 
There  is  even  absurdity,  self-contradiction,  in  the  very 
attempt  to  draw  any  line  separating  the  knowable  from 
the  unknowable.  To  know  it  one  must  have  already 
done  what  we  affirm  to  be  impossible, — known  the  un 
knowable.  We  cannot  draw  a  boundary  unless  we  see 
over  it.  Reason  cannot  investigate  too  deeply  any  matter 
whatever,  cannot  possibly  go  too  far,  so  long  as  it 
remains  reason.  Its  own  laws,  the  laws  of  evidence 
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and  of  inference,  are  the  only  discoverable  expression  of 
its  lawgiver's  "  thus  far."  When  it  violates  any  of  these 
laws  it  has  gone  too  far,  but  only  then,  and  then  simply 
because  it  has  ceased  to  be  rational.  As  long  as  it  con 
forms  to  them  the  farther  it  goes  the  better.  All  this 
holds  good  not  less  in  regard  to  religion  than  to  any  other 
object  of  investigation,  and  is  an  essential  condition  of 
the  possibility  of  religious  science.  (4)  In  the  study  of 
religion,  as  in  every  other  department  of  study,  reason 
should  admit  nothing  as  true  without  sufficient  evidence, 
while  rejecting  nothing  sufficiently  proved  by  evidence  of 
any  kind  although  it  cannot  be  proved  by  evidence  of 
another  kind,  or  although  it  may  be  imperfectly  under 
stood  or  have  unsolved  difficulties  connected  with  it. 
Theology  is  sometimes  said  to  be  a  doctrine  or  science  of 
belief  or  faith  (a  "  Glaubenslehre  ").  Not  a  few,  however, 
of  those  who  say  so  regard  belief  or  faith  as  essentially 
inclusive  of  reason,  in  the  form  of  an  immediate  apprehen 
sion  of  primary  truth  or  self-evident  fact ;  in  which  case 
theology  is  only  a  Glaubenslehre  in  common  with  other 
sciences,  and  belief  or  faith  is  in  no  special  mode  or 
measure  its  foundation.  But,  whenever  by  belief  or  faith 
is  meant  mere  belief  or  faith,  a  belief  or  faith  independ 
ent  of  and  unconformed  to  reason,  the  apprehension  and 
appreciation  of  truth, — to  affirm  that  theology  is  based 
on  such  belief  or  faith  is  to  represent  it  as  so  unlike  every 
other  science  that  it  clearly  cannot  be  a  science  at  all. 
For  all  belief  or  faith  we  are  bound  to  have  real  evidence, 
and  enough  of  it.  But  we  have  no  right  to  reject  any  real 
evidence  because  there  is  not  more  or  because  there  is  not 
evidence  of  some  other  kind, — no  right  to  neglect  to  follow 
any  light  there  is  because  it  may  be  dim,  and  much  around 
it  may  be  dark, — no  more  right  to  refuse  to  accept  any 
well-established  conclusion  as  to  God  and  religion  because 
there  is  great  uncertainty  as  to  the  essence  of  religion,  and 
because  God  in  His  absoluteness  and  infinity  immeasurably 
transcends  our  highest  thoughts,  than  we  have  to  ignore  or 
contest  the  conclusions  of  physical  science  because  we 
cannot  tell  what  matter  is,  and  because  we  find  that  every 
hypothesis  as  to  its  nature  brings  with  it  many  doubts  and 
difficulties. 

The  foregoing  conditions  are  perhaps  the  most  general 
an(i  fundamental  of  those  to  which  reason  must  conform 
if  it  would  originate  and  follow  a  scientific  method  in 
theology.  The  next  question  which  demands  an  answer 
is,  Whence  are  the  data  to  be  derived  on  which  reason 
must  operate  in  religious  apprehension  and  theological 
investigation  ?  What  are  the  sources  of  religious  truth  ? 
Reason  has  not  the  truth  in  itself,  but  in  order  to  possess 
it  must  find  it.  As  the  eye  has  not  physical  light  within 
itself,  but  merely  so  corresponds  to  it  as  to  apprehend  it, 
not  otherwise  is  it  with  reason  and  intellectual  light.  By 
sources  of  religious  truth  can  only  be  meant  the  media 
through  which  God  manifests  Himself, — the  ways  by  which 
He  makes  himself  known  ;  and  the  physical  world,  finite 
minds,  human  history,  Scripture,  and  the  testimonium 
Spiritus  Sancii  may  all  be  maintained  to  be  such  sources. 
The  atheist  and  the  agnostic  will  not  allow  that  there  are 
any  sources  of  religious  truth ;  the  deist  and  the  ration 
alist  will  only  admit  the  claims  of  general  revelation,  the 
exclusive  Biblicist  only  of  Scripture ;  and  the  mystic  will 
trust  chiefly  to  special  spiritual  illumination;  while  the 
theologian  of  broader  view  will  hold  that  all  the  ways 
indicated  are  sources,  seeing  that  in  and  through  them  all 
knowledge  and  experience  as  to  God  and  religion  may  be 
acquired,  and  must  contend  that  in  the  study  of  theology 
none  of  them  is  to  be  ignored  or  excluded,  underestimated 
or  overestimated,  but  all  are  to  be  duly  considered,  and 
the  information  supplied  by  each  to  be  taken  in  connexion 
with  that  supplied  by  the  rest.  The  sources  are  distinct, 


but  not  isolated.  The  light  from  each  combines  and 
harmonizes  with  the  light  from  all  the  others.  The  revela 
tion  of  God  in  nature  is  presupposed  by  that  in  Scripture, 
and  Scripture  contributes  to  unveil  the  spiritual  signifi 
cance  of  nature.  Without  the  light  which  the  human 
mind  supplies  there  can  be  no  illumination  from  any 
other  source,  and  yet  all  the  light  of  the  human  mind  is 
gained  in  connexion  with  the  light  from  external  sources. 
History  gradually  evolves  the  significance  of  nature,  mind, 
and  Scripture,  yet  cannot  be  understood  if  dissevered  from 
the  creation  in  which  it  is  placed,  from  the  mind  of  man 
in  the  principles  and  faculties  of  which  it  is  rooted,  or 
from  Scripture  as  the  record  of  the  development  of  a  plan 
of  redemption  which  gives  unity  and  meaning  to  the  whole 
historical  movement.  However  deep  and  full  a  source  of 
religious  truth  the  Bible  may  be,  it  is  neither  independent 
of  other  sources  nor  a  substitute  for  them ;  on  the  con 
trary,  while  casting  light  on  them  all  it  likewise  receives 
light  from  them  all.  The  living  apprehension  of  spiritual 
realities  presupposes  a  discernment  which  the  Divine  Spirit 
alone  can  give ;  yet  that  Spirit,  according  to  the  testimony 
of  Scripture,  speaks  not  of  Himself,  but  only  in  conformity 
with  what  has  already  been  uttered  by  the  Father  and 
the  Son.  It  would  obviously  neither  be  consistent  with 
the  scope  nor  possible  within  the  limits  of  an  article  like 
the  present  to  determine  the  distinctive  features,  natural 
spheres,  and  various  relationships  of  the  media  of  revela 
tion  or  sources  of  religious  truth,  but  a  sufficiently  thorough 
investigation  having  this  aim  may  safely  be  pronounced  to 
be  one  of  the  chief  desiderata  of  theological  science. 

The  process  of  theological  method  itself  has  next  to  be  Process 
considered.     Its   first   step   is   the  ascertainment    of  the of  the°- 
relevant  facts.     But  these  are  all  the  facts  of  nature  and  logljjald 
history,  all  the  truths  of  Scripture,  and  all  the  phases  of 
religion.     The  various  departments  of  theology  are  based 
on  and   inclusive  of  various   orders  of   these   facts,  and 
each  order  of  facts  must  be  ascertained  and  dealt  with 
in  appropriate  special  ways.     Thus  the  relevant  data  of  The  facts 
natural  theology  are  all  the  works  of  God  in  nature  and  of  natu- 
providence,  all  the  phenomena  and  laws  of  matter,  mind,  j"    „  eo' 
and  history, — and  these  can  only  be  thoroughly  ascertained        ' 
by  the  special   sciences.     The  surest  and  most  adequate 
knowledge  of  them  is  knowledge  in  the  form  called  scien 
tific,  and  therefore  in  this  form  the  theologian  must  seek  to 
know  them.     The  sciences  which  deal  with  nature,  mind, 
and  history  hold  the  same  position  towards  natural  theo 
logy  which  the  disciplines  that  treat  of  the  composition, 
genuineness,  authenticity,  text,  development,  &c.,  of  the 
Scriptures  do  towards  Biblical  theology.     They  inform  us, 
as  it  were,  what  is  the  true  text  and  literal  interpretation 
of  the  book  of  creation.     Their  conclusions  are  the  pre 
misses,  or  at  least  the  data,  of  the  scientific  natural  theo 
logian.     All  reasonings  of  his  which  disregard  these  data 
are  ipso  facto  condemned.     A  conflict  between  the  results 
of  these  sciences  and  the  findings  of  natural  theology  is 
inconceivable.     It  would  be  a  conflict  between  the  data 
and  conclusions  of  natural  theology,  and  so  equivalent  for 
natural  theology  to  self-contradiction.     Then,  the  data  of  of  Bibli- 
Biblical  theology  are  all  the  words  contained  in  the  Bible,  cal  theo- 
viewed  in  their  appropriate  positions  and  historical  con-    ^' 
nexions,    and   what   these  are  and   signify  can   only   be 
ascertained  by  the  processes  of  historical  criticism  and  of 
hermeneutics.     Biblical  theology  is  the   delineation  of  a 
section  of  the  history  of  religious  ideas, — that  section  of 
which  the  traces  and  records  remain  in  the  Bible.     But 
the  Bible  comprehends  many  strata  of  writing,  deposited 
at  different  times,  and  collocated  and  connected  in  various 
ways,  and  the  history  of  its  composition,  the  age  and  suc 
cession  of   its  parts,  must  be  ascertained  before  we  can 
exhibit  the  history  of  its  contents,  the  course  of  the  evolu- 
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tion  of  its  ideas.  If  the  theories  of  recent  critics  as  to  the 
formation  and  relationship  of  the  component  portions  of 
the  Old  Testament  be  true,  the  view  taken  of  the  develop 
ment  of  Old  Testament  theology  must  be  very  different 
from  that  formed  on  the  supposition  that  the  traditional 
theory  is  correct.  And  which  theory  is  correct  is  a  ques 
tion  of  fact  which  can  only  be  decided  by  dispassionate 
and  thorough  critico-historical  investigation.  So  false 
readings  must  be  distinguished  from  true,  erroneous  trans 
lations  from  correct,  and  appropriate  from  inappropriate 
interpretations,  which  presupposes  an  adequate  measure 
of  linguistic,  grammatical,  and  exegetical  knowledge  and 
skill.  The  religion  of  the  Bible,  however,  is  but  one  of  a 
multitude  of  religions  which  have  left  traces  of  them 
selves  in  documents,  monuments,  rites,  creeds,  customs, 
institutions,  individual  lives,  social  changes,  &c.;  and  there 
is  a  theological  discipline — comparative  theology — which 
undertakes  to  disclose  the  spirit,  delineate  the  character, 
•  trace  the  development,  and  exhibit  the  relations  of  all  re 
ligions  with  the  utmost  attainable  exactitude.  Obviously 
the  mass  of  data  which  this  science  has  to  collect,  sift,  and 
interpret  is  enormous.  They  can  only  be  brought  to  light 
and  set  in  their  natural  relationships  by  the  labours  of  hosts 
of  specialists  of  all  kinds.  That  hypotheses  in  this  domain 
will  for  long  arise  and  vanish  with  disappointing  rapidity 
is  only  what  is  to  be  expected  from  its  vast  extent,  the 
amount  of  its  buried  wealth,  the  gradual  and  fragmentary 
way  in  which  its  contents  must  be  disinterred,  the  losses 
and  changes  which  have  occurred  in  the  course  of  time, 
and  the  constant  suggestion  of  fresh  interpretations  of 
ancient  texts  and  new  solutions  of  old  problems  which 
must  come  from  unceasing  discovery.  Some  theological 
disciplines,  it  must  also  be  observed,  presuppose  others, 
and  have  consequently  among  their  data  the  conclusions 
of  those  other  disciplines.  All  doctrine,  for  example, 
founded  on  special  revelation  presupposes  doctrine  founded 
on  general  revelation  ;  all  Christian  theology  must  imply 
and  incorporate  natural  theology.  Christian  dogmatics 
has  to  make  use  of  the  results  of  natural  theology,  Biblical 
theology,  and  comparative  theology,  and  to  raise  them  to 
a  higher  stage  by  a  comprehensive  synthesis  which  con 
nects  them  with  the  person  and  work  of  Christ,  as  of  Him  in 
whom  all  spiritual  truth  is  comprehended  and  all  spiritual 
wants  supplied.  The  conception  of  it  prevalent  until  lately, 
as  a  system  formed  of  generalizations  and  inferences  from 
texts  of  Scripture,  answers  properly  to  no  theological  science, 
but  much  more  nearly  to  Biblical  theology  than  to  Christian 
dogmatics. 

When  religious  data  have  been  ascertained,  the  materials 
of  theological  science  have  been  obtained,  but  the  scientific 
edifice  itself  has  still  to  be  constructed.  The  general 
truths  involved  in  particular  disclosures  have  to  be  evolved ; 
the  laws  of  the  development  of  phenomena  have  to  be 
discovered  ;  elements  have  to  be  reached  by  analysis  and 
comprehensive  views  by  synthesis  ;  laws  and  facts,  funda 
mental  and  derivative  principles,  have  to  be  exhibited  in 
their  natural  organic  connexion.  This  can  only  be  done 
aright  by  right  methods,  and  only  by  a  variety  of  methods. 
No  one-sided  process  can  be  appropriate  or  sufficient. 
The  method  must  conform  to  the  nature  of  the  matter 
dealt  with  and  to  the  end  that  has  to  be  attained.  Theo 
logy  includes  a  variety  of  sciences  or  disciplines,  and  these 
differ  so  greatly  in  character  that  they  plainly  cannot  be 
studied  aright  if  studied  precisely  in  the  same  way.  Some 
of  them  are  more  allied  to  criticism,  others  to  history,  and 
others  again  to  philosophy.  In  some  deduction  can  mani 
festly  have  little  place,  while  in  others  there  is  no  obvious 
reason  why  it  should  not  be  largely  used.  There  is  no 
kind  of  science  which,  with  its  special  processes,  may  not 
be  called  on  to  contribute  to  some  department  of  theology. 


There  must  be,  therefore,  in  theology  need  and  scope  for  a 
great  variety  of  applications  of  method. 

It  is  easy,  however,  to  exaggerate  the  importance   of  Practical 
acquaintance  with  the  formal  rules  of  method  laid  down  invest!- 
by  logicians.     The  theory  of  method  must  be  preceded  by  Sation 
practice — true  theory  by  successful  practice;  and  the  ablest  es' 
practitioners  are  always  only  to  a  small  extent  guided  in 
their  practice  by  conscious  reference  to  the  rules  of  method 
prescribed  by  logicians.     In  theology,  as  in  all  other  depart 
ments  of  science,  a  man  can  only  become  an  investigator 
by  investigating.     And  whether  he  will  become,  through 
the  practice  of  investigation,  a  successful  investigator  or 
not  will  depend  far  more  on  his  general  intellectual  char 
acter,  his  ingenuity,  originality,  tact,  and  sensibility,  his 
familiarity  with  the  relevant  facts  and  with  the  researches 
which  are  really  bringing  new  truths  in  his  department 
to  light,  his  perseverance  and  diligence,  than  on  his  know 
ledge  of  what  the  theorists  on  method  have  taught  as  to 
its  nature  and  requirements.    Yet,  of  course,  such  instruc 
tion  as  logical  theory  can  give  is  not  to  be  despised,  but 
to  be  received  and  acted  on  with  all  due  appreciation. 

When  the  data  of  the  theologian  are  before  him  as  Method 
particular  facts,  it  is  obvious  that  he  must  so  enumerate  must  *>e 
and  classify,  so  analyse  and  generalize,  so  correlate  and  . 
combine  them,  as  to  elicit  from  them  the  principles  which 
they  imply,  before  either  his  procedure  or  results  can  be 
properly  characterized  as  scientific.  In  other  words,  a 
method  which  starts  from  particulars  must,  in  order  to 
be  scientific,  be  largely  inductive.  But  in  theology,  as  in 
all  other  departments  of  knowledge,  the  only  induction 
which  is  of  any  value  is  more  than  any  mere  summation 
or  combination  of  facts.  This  is  not  the  place  for  a 
discussion  of  the  nature  of  a  true  induction ;  but  on  any 
view  it  must  hold  good  that  to  understand  aright  what 
induction  in  theology  is  we  must  know  what  is  implied  in 
all  that  is  comprehended  in  it, — the  ascertainment  and 
collocation  of  facts,  the  discrimination  of  their  charac 
teristics,  the  classification  of  them,  the  analysis  of  what 
is  complex,  the  synthesis  of  what  is  partial,  the  tracing  of 
uniform  relations,  the  inferential  act,  &c.  Much  which 
would  not  be  without  interest  or  use,  or  even  some  degree 
of  novelty,  might  be  said  on  all  these  points.  Numerous 
as  have  been  treatises  on  theology,  there  has  not  as  yet 
appeared  a  single  earnest  attempt  to  expound  the  nature 
of  method  in  theology ;  even  the  many  works  professedly 
dealing  not  only  with  the  encyclopaedia  but  with  the 
methodology  have,  in  reality,  quite  ignored  theological 
method  proper.  The  present  writer  can  only  here  note 
the  desideratum ;  to  supply  it  would  require  a  special  and 
lengthened  discussion.  The  so-called  methods  of  induction — 
the  methods  of  agreement,  of  difference,  and  of  concomitant 
variations — are  as  applicable  in  theology  as  in  physical  or 
mental  science.  They  are  not,  properly  speaking,  processes 
of  induction  ;  they  are  merely  rules  for  testing  inductions. 
Their  value,  of  course,  is  not  thereby  lessened. 

The  theologian,  not  less  than  the  physicist,  must  be  on  Number 
his  guard  against  fancying  that  the  validity  or  certainty  of  °f  data 
his  inductions  is  to  be  estimated  by  the  number  of  his  re(l}lire<i 
instances.    Many  who  have  undertaken  to  prove  the  Divine  ^tiT 
existence  by  the  cosmological  and  teleological  arguments  nature 
have  made  the  fatal  mistake  of  supposing  that  all  that  was  °f  the 
needed  was   an  accumulation   of  what   they  deemed  ex-  <luestions 
amples   or  illustrations  of   Divine  wisdom.     They  have 
overlooked  that  what  is,  above  all,  necessary  is  to  show 
the  truth  of  the  principles  of  causality  and  finality,  and 
the  legitimacy  of  those  applications  of  them,  which  are 
involved  in  the  cosmological  and  teleological  arguments. 
They  have  spent  their  strength  on  what  is  easy,  superficial, 
and  indecisive,  and  had  none  left  to  deal  with  what  is 
difficult,  deep,  and  of  vital  moment.     They  have  failed  to 
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apprehend  that  the  essential  question  at  issue  is  not,  What 
or  how  many  appearances  of  order  and  of  adaptation  may 
be  traced  in  the  various  provinces  of  nature  1  but,  Do  such 
appearances  in  any  case  warrant  an  inference  to  a  super 
natural  intelligence  and  purpose  ?  In  like  manner  many 
dogmatic  theologians  have  seemed  to  think  that  in  order 
to  establish  a  doctrine  it  was  enough  to  cite  a  number  of 
texts  in  its  favour.  Often  their  doctrines  would  be  more 
easily  believed  if  their  texts  were  fewer.  Often  in  the 
Westminster  Confession,  for  example,  where  the  doctrine 
causes  no  difficulty,  the  texts  cited  in  connexion  therewith 
are  quite  inadmissible  as  proofs.  Induction  requires  the 
strictest  regard  to  relevancy.  Whether  the  data  for  the 
proof  of  general  truths  in  theology  must  be  many  or  may 
be  few  "will  largely  depend,  as  in  physical  and  mental 
science,  on  the  nature  of  the  truths.  When  Newton  had 
made  out  that  the  law  of  gravitation  explained  a  single 
fact,  applied  to  the  moon,  no  person  who  fully  compre 
hended  his  demonstration  could  seriously  doubt  either  of 
the  certainty  or  of  the  universality  of  the  law.  It  was 
a  case  of  a  vast  intellectual  conquest  achieved  by  one 
decisive  victory.  What  remained  was  merely  to  take 
possession  of  what  had  been  won,  and  to  explain  certain 
apparent  anomalies.  On  the  other  hand,  when  Mr  Darwin 
published  his  Origin  of  Species,  he  had  already  accumu 
lated,  with  amazing  industry  and  ingenuity,  and  througli 
the  uninterrupted  investigations  of  many  years,  a  multi 
tude  of  observations  and  considerations  in  support  of  the 
general  propositions  therein  enunciated  as  laws  of  bio 
logical  evolution.  Of  similar  observations  and  considera 
tions  there  has  since  been  an  enormous  increase.  Yet  the 
so-called  Darwinian  laws  are  still  under  discussion.  Why 
has  their  proof  or  disproof  been  so  different  a  process 
from  that  of  the  establishment  of  the  law  of  gravitation  ? 
Largely  because  they  are  in  themselves  so  different  in 
nature.  Laws  of  evolution  can  only  be  reached  through 
the  minute  investigation  of  a  far  greater  number  of  changes 
and  appearances  than  laws  of  persistence.  The  discovery 
of  truths  of  becoming  may  not  be  a  more  difficult  but  it 
is  certainly  a  more  delicate  and  complex  process  than  the 
discovery  of  truths  of  being.  Now  this  distinction  not 
only  emerges  in  theology  but  pervades  it.  In  some  de 
partments  of  theology  the  laws  to  be  discovered  are  laws 
of  evolution,  while  in  others  they  are  laws  of  existence. 
Hence  the  method  to  be  followed  in  the  former  must  be 
predominantly  chronological  and  genetic,  in  the  latter 
predominantly  analytic  and  synthetic.  For  example,  in 
Biblical  theology  and  comparative  theology  the  inductive 
process  must  be  of  the  kind  appropriate  in  historical  inves 
tigation,  whereas  in  natural  theology  and  Christian  dog 
matics  it  must  be  of  the  kind  appropriate  in  systematic 
investigations  into  which  considerations  of  time,  place,  and 
circumstance  do  not  enter.  The  faculties  of  mind  and 
processes  of  method  implied  in  the  complete  comprehension 
of  religion  as  a  concrete  manifestation  of  spirit  are  those 
which  are  of  prime  moment  in  the  historical  disciplines  of 
theology  ;  the  faculties  of  mind  and  processes  of  method 
involved  in  the  clear  apprehension  of  the  truths  and  laws 
of  religion  in  its  abstract  or  essential  nature  are  those 
chiefly  requisite  in  the  theoretical  disciplines  of  theology  ; 
and,  speaking  generally,  complete  comprehension  of  the 
concrete  presupposes  a  more  minute  and  exhaustive  ac 
quaintance  with  particulars  than  does  a  clear  apprehension 
of  the  abstract.  To  determine  with  scientific  precision 
and  thoroughness,  for  example,  what  were  the  stages  of 
the  development  of  doctrine  in  the  Bible,  or  even  to  trace 
with  such  accuracy  and  completeness  as  the  data  supplied 
by  the  Bible  and  auxiliary  sources  permit  the  growth  of 
single  important  ideas,  as,  e.g.,  election,  holiness,  atone 
ment,  and  kingdom  of  God,  demands  laborious  critical 


investigation  and  comprehensive  and  minute  historical 
knowledge.  Given,  on  the  other  hand,  the  Christian  ideas 
of  God  and  of  man,  and  the  fundamental  relation  between 
God  and  man  cannot  be  otherwise  conceived  by  enlightened 
reason  and  conscience  than  as  one  of  salvation  through 
faith  and  not  by  works.  True,  as  all  physical  nature 
obeys  the  law  of  gravitation,  so  all  Scripture  and  spiritual 
experience  testify  to  the  power  of  the  principle  of  faith ; 
but  then,  also,  as  the  decisive  proof  of  the  former  lies  in 
the  thorough  elucidation  of  any  phenomenon  which  ex 
emplifies  it,  not  in  the  collection  of  numerous  illustrative 
phenomena,  so  the  decisive  proof  of  the  latter  lies  in  an 
adequate  analysis  of  any  portion  or  form  of  the  life  of 
genuine  faith,  not  in  the  accumulation  of  examples  of  faith 
drawn  from  the  Scriptures  or  other  records. 

The  two  methods  of  induction  to  which  reference  has  Histo- 
just  been  made — the  historical  and  the  thetical — are  to  rical  an( 
be  carefully  distinguished  but  not  absolutely  separated,  *h!|tical 
and  still  less  exhibited  as  antagonistic.  Both  have  specific  tions 
and  appropriate  functions  ;  neither  is  exclusively  legiti 
mate  or  can  alone  accomplish  the  work  of  science.  The 
historical  method  by  itself  can  only  yield  history.  It  has 
done  all  that  can  in  any  circumstances  be  reasonably 
expected  from  it,  when  it  has  enabled  us  accurately  to 
realize  the  course  of  the  history  studied,  or,  in  other  words, 
when  it  has  given  us  a  correct  reflexion  of  the  history. 
If,  not  content  therewith,  we  would  further  ascertain  the 
nature  and  laws  of  the  factors  which  formed  the  history 
we  must  supplement  the  historical  with  the  thetical 
method.  The  historical  method  leads  only  to  history,  and 
in  no  form  or  province  is  history  science.  Science  even 
of  history,  or  of  any  department  of  history,  cannot  be 
reached  simply  by  the  historical  method,  but  further 
requires  recourse  to  the  processes  of  positive  science. 
Comparative  theology,  Biblical  theology,  and  the  history 
of  Christian  doctrines  are  most  valuable  theological  dis 
ciplines,  but,  inasmuch  as  their  methods  are  purely  histor 
ical,  their  results  are  also  purely  historical,  and  they  are 
not,  rigidly  speaking,  sciences,  but  only  sections  of  the 
history  of  religion.  The  tendency  to  substitute  history 
for  science,  and  the  historical  method  for  the  scientific 
method,  is  prevalent  in  the  present  day  in  theology,  as 
well  as  in  ethics  and  jurisprudence,  social  philosophy  and 
political  economy.  Obviously,  however,  it  rests  on  ex 
aggeration  and  illusion,  and  confounds  things  which  ought 
to  be  distinguished.  Neither  history  of  the  objects  of  a 
science,  nor  history  of  the  ideas  or  doctrines  of  a  science, 
is  science,  and  the  historical  method  of  itself  can  only 
give  us  in  connexion  with  science  either  or  both  of  these 
forms  of  history.  It  is,  therefore,  inherently  absurd  to 
suppose  that  the  historical  method  can  be  sufficient  in  such 
theological  disciplines  as  natural  theology  and  Christian 
dogmatics.  In  reality,  it  is  not  directly  or  immediately 
available  in  the  study  of  these  disciplines  at  all,  and  that 
just  because  it  does  not  directly  or  immediately  yield  theory, 
doctrine,  science.  Only  he  who  knows  both  the  history  of 
the  objects  and  the  history  of  the  ideas  of  a  science,  and 
especially  of  a  psychological,  social,  or  religious  science, 
can  be  expected  to  advance  the  science.  In  the  sphere  of 
religion,  as  in  every  other  sphere,  to  confound  history  with 
science  is  to  eliminate  and  destroy  science ;  but  in  no 
sphere  is  knowledge  of  history  more  a  condition  of  the 
attainment  of  science,  and  historical  research,  properly 
conducted,  more  serviceable  to  scientific  investigation,  than 
in  that  of  religion.  To  the  historical  method  we  owe, 
not  only  the  historical  disciplines  of  theology,  but  also  in  a 
considerable  measure  the  recent  progress  of  its  positive  or 
theoretical  disciplines.  It  can  never,  however,  be,  as  some 
fanatical  disciples  of  the  historical  school  would  have  us  to 
suppose,  the  method  of  these  last. 
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The  inductions  of  theology,  even  in  its  systematic  or 
non-historical  departments,  often  require  to  be  very  careful 
and  comprehensive  in  order  to  be  conclusive.  Theories  or 
doctrines  like  the  Christian  dogmas  of  the  Trinity,  incar 
nation,  and  atonement  were  only  arrived  at  through  the 
labours  and  controversies  of  many  generations  of  theolo 
gians.  It  could  not  be  otherwise.  These  dogmas,  simple 
as  they  may  seem  to  a  superficial  glance  and  untrained  eye, 
are  in  reality  very  complex  organisms  of  thought,  only 
capable  of  being  formed  by  a  long  process  of  evolution. 
They  are  theories  inclusive  of  many  theorems.  They  com 
prehend  a  number  of  directly  constitutive  propositions  and 
a  still  greater  number  of  propositions  subordinate  and 
subsidiary  to  these.  Every  proposition  which  they  involve 
should  be  the  expression  of  real  and  relevant  facts.  As 
wholes  they  ought  to  combine  a  multitude  of  particulars 
of  different  kinds,  and  even  of  kinds  the  harmony  of  which 
is  far  from  obvious  and  needs  confirmation.  Whoever 
intelligently  accepts  any  one  of  these  dogmas  must,  by 
necessary  implication,  reject  a  host  of  hypotheses  regarding 
its  subject,  as  either  inadequate  or  positively  erroneous. 
Inasmuch  as  they  are  not  consistent  with  or  are  contrary 
to  the  dogma,  he  is  logically  bound  to  repudiate  them,  and 
yet  he  is  only  logically  entitled  to  do  so  if  his  proof  of  the 
dogma  have  been  so  comprehensive  and  complete  as  to 
include  their  separate  and  collective  refutation.  The 
establishment  of  the  whole  truth  is  only  possible  through 
the  disproof  of  all  the  opposing  errors.  How  the  inductive 
method  is  applied  in  theology,  however,  will  be  better 
understood  by  the  examination  of  a  particular  exemplifica 
tion  of  it  than  by  a  general  description ;  and,  perhaps,  as 
regards  at  least  form,  a  more  careful  or  elaborate  exempli 
fication  could  hardly  be  pointed  out  than  that  exhibited  in 
Dr  Crawford's  treatise  on  the  atonement.  An  examination 
of  it  will  show  how  very  complex  in  reality  may  be  a 
doctrine  which  is  very  simple  in  appearance,  and  how  com 
prehensive,  therefore,  must  be  the  inductive  procedure 
necessary  to  establish  it  and  to  warrant  the  rejection  of  the 
hypotheses  which  must  seem  to  one  who  accepts  it  to  err 
by  excess  or  defect  or  to  be  absolutely  false. 

The  inductions  of  theology,  like  those  of  other  sciences, 
are  seldom  or  never  mere  or  pure  inductions.  They  would 
be  useless  if  they  were.  The  examples  of  pure  induction 
given  in  treatises  on  logic  may  serve  their  purpose,  the 
illustration  of  the  nature  of  ratiocination,  but  they  are  not 
reasonings  of  a  kind  which  can  increase  positive  know 
ledge.  The  abstraction  of  induction  from  deduction  may 
be  needed  to  exhibit  its  distinctive  formal  character,  but  it 
is  fatal  to  its  practical  efficiency.  In  all  reasoning  meant 
to  increase  our  knowledge  of  objects,  induction  must 
receive  from  deduction  some  measure  of  assistance  and 
guidance.  This  certainly  holds  true  in  theology.  In 
regard  to  the  doctrine  of  the  Trinity,  for  example,  the 
most  difficult  questions  involved  turn  largely  on  the  signi 
fication  and  application  of  the  terms  employed  in  its  ex 
pression.  These  terms  must  be  somehow  defined,  and 
definitions  once  introduced  cannot  fail  to  be  used  to  some 
extent  as  principles  of  deduction.  They  are  often  largely 
so  used  by  those  who  are  quite  unconscious  of  making  any 
use  of  them,  and  who  have  no  suspicion  that  the  course 
and  character  of  their  reasonings  are  modified  by  them. 
Definitions  often  secretly  introduce  a  great  amount  of 
hypothesis  and  deduction  into  reasonings  imagined  to  be 
exclusively  inductive.  Further,  principles  of  deduction 
are  directly  and  explicitly  introduced.  The  truth  of  the 
catholic  doctrine,  or  indeed  of  any  doctrine,  of  the  atone 
ment,  for  example,  cannot  be  proved  purely  by  induction. 
It  is  necessary  to  start  with  some  assumption  as  to  the 
authority  of  the  Scriptures,  or  at  least  as  to  the  authority 
of  those  whose  teaching  is  contained  in  the  Scriptures. 


That  assumption  itself  should,  it  is  true,  be  proved  by  a 
process  of  apologetical  and  critical  reasoning  which  is  in 
the  main  inductive.  It  cannot,  however,  any  more  than 
the  doctrine  of  atonement,  be  proved  by  a  purely  or  ex 
clusively  inductive  process,  i.e.,  without  some  co-operation 
or  participation  of  deduction ;  and,  once  proved,  it  becomes 
a  principle  of  which  a  deductive  use  is  made.  Every  parti 
cular  statement  of  Scripture  is  read  and  interpreted  in  the 
light  of  it.  So  far  as  this  is  the  case,  deduction  underlies 
all  the  inductions  of  doctrine  based  on  the  statements  of 
Scripture.  Of  course,  the  dogmatic  theologian,  in  so  far 
as  he  founds  on  Scripture,  is  bound  not  to  presuppose 
more  than  he  is  prepared  to  prove  as  a  Christian  apologist 
or  Biblical  critic  and  interpreter.  The  assumptions  made 
in  systematic  theology  ought  to  be  the  firmly  ascertained 
results  of  its  subsidiary  sciences.  And  the  less  assumed 
the  better,  as  the  relevancy  of  the  reasoning  employed  will 
be  so  much  the  more  widely  acknowledged.  Every  addi 
tional  assumption  diminishes  the  number  of  persons  who 
will  grant  the  principles  on  which  the  argumentation  pro 
ceeds.  When,  for  instance,  a  doctrine  like  plenary  inspira 
tion  is  assumed  as  the  basis  of  an  argument  for  the  atone 
ment,  the  number  of  persons  who  can  be  benefited  by  the 
argument  must  be  few.  Those  who  will  grant  plenary 
inspiration  are  not  likely  to  require  to  be  convinced  of  the 
truth  of  the  ordinary  doctrine  of  the  atonement ;  they  are 
almost  certain  to  be  already  convinced.  On  the  other 
hand,  a  man  may  have  loose  or  vague  views  of  inspiration, 
and  yet  it  may  be  possible  to  satisfy  him  that  the  doctrine 
of  the  atonement  is  well  founded.  The  proof  of  the 
doctrine  of  the  atonement  may  receive  support  and  con 
firmation  from  the  proof  of  the  doctrine  of  plenary  inspira 
tion,  but  ought  not  to  be  made  dependent  on  it. 

Scientific  method  has  not  only  to  ascertain  the  facts  and  Systema- 
data  of  science,  and  to  discover  its  laws,  but  also  to  dis-  tization. 
tribute  and  co-ordinate  its  contents.  And  this  last  is  like 
wise  an  important  function.  Science  is  system.  To 
exclude  system  from  science  is  to  suppress  and  destroy 
science.  The  spirit  of  system  is  in  itself  nothing  more 
than  the  spirit  of  order  and  unity.  Without  unity  and 
order — that  is,  without  system — there  is  no  science ;  instead 
of  it  there  can  be  only  confused  ideas,  isolated  opinions. 
It  is  absurd  to  condemn  either  system  or  the  spirit  of 
system  in  theology  or  any  other  science.  To  systematize 
is  an  intellectual  necessity;  to  systematize  aright  is  a 
happy  achievement  and  an  immense  boon ;  it  is  merely 
systematizing  erroneously  which  is  evil.  Theology,  by 
professing  to  be  a  science,  pledges  itself  to  systematize  in 
a  scientific  manner.  By  claiming  to  be  the  science  of 
religion  it  undertakes  to  exhibit  the  truths  of  religion  in 
their  proper  relationship  to  one  another,  in  their  organic 
unity  and  essential  interdependence.  Thus  to  proceed  is 
necessary  to  it,  not  only  as  a  consequence,  but  also  as  a 
means  of  the  development  of  its  constituent  dogmas,  for 
no  doctrine  can  be  truly  and  fully  evolved  in  isolation,  but 
only  in  connexion  with  kindred  doctrines  and  through  the 
general  growth  of  the  science  or  system  to  which  it  belongs. 
Increase  of  insight  into  any  one  truth  brings  with  it  clearer 
views  of  all  contiguous  and  related  truths,  and  the  collec 
tive  light  thus  gained  illumines  each  particular  to  which 
it  extends.  To  apprehend  more  distinctly  the  relations 
between  either  facts  or  theories  is  to  understand  better  the 
facts  or  theories  themselves.  To  comprehend  any  single 
doctrine  aright  we  must  study,  not  merely  its  special  data, 
but  those  of  allied  doctrines,  trace  its  connexions  with 
those  doctrines,  and  view  both  it  and  them  as  parts  of  an 
organic  and  harmonious  whole.  Hence  the  endeavour  to 
systematize  the  contents  of  science  should  not  merely 
follow  the  formation  of  its  separate  doctrines,  but  likewise 
accompany  and  participate  in  the  process  of  their  forma- 
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tion.  Wisely  conducted  systematization  is  entitled  to  be 
deemed  an  aid  to  discovery.  It  reveals  where  exploration 
is  needed,  and  indicates  the  directions  in  which  research 
will  be  successful.  It  is  the  highest  form  and  effort  of 
synthetic  thought,  and  synthesis  is  a  not  less  necessary  and 
fruitful  operation  in  scientific  method  than  analysis. 
Abuse  of  Unfortunately  it  cannot  be  denied  that  there  has  been 
system,  a  vast  amount  of  erroneous  systematizing  in  theology,  and 
that  it  has  done  a  vast  amount  of  harm.  Doubtless  much 
of  the  aversion  felt  and  expressed  to  system  in  theology  is 
to  be  traced  to  the  imperfect,  artificial,  false  character  of 
many  theological  systems.  Instead  of  exhibiting  religious 
truths  in  their  real  significance  and  interdependence,  theo 
logical  systems  have  often  disguised  and  disfigured,  cramped 
and  contorted  these  truths,  or  even  ignored  and  rejected 
them.  How,  then,  is  a  true  and  appropriate  system  to  be 
distinguished  from  one  which  is  false  and  imperfect  ?  In 
various  respects,  which  can  here  be  merely  mentioned. 
Requi-  Thus,  first,  a  true  system  is  natural  and  not  artificial.  In 
sites  of  equivalent  terms,  it  is  directly  derived  from  the  character 
the™6  °^  ^e  ma^ter  °f  which  it  treats,  and  not  arbitrarily  im- 
logical  posed  on  that  matter  from  without.  Every  system  of 
system,  thought,  whether  true  or  false,  must,  of  course,  be  the 
product  of  intellect,  but  no  true  system  is  a  mere  inven 
tion  of  intellect,  a  mere  subjective  creation  interposed 
between  the  mind  and  things ;  it  is,  on  the  contrary,  a 
representation  of  the  real  natures  and  relations  of  things. 
The  human  intellect  can  only  construct  a  true  system  by 
finding  in  and  among  facts  the  connexions  and  harmonies 
which  are  actually  there.  But  to  do  this  may  require  more 
labour  than  is  agreeable,  or  may  contravene  some  cherished 
prejudice,  or  may  not  be  recognized  to  be  the  sole  legiti 
mate  procedure,  and  so  it  may  devise,  instead,  a  formula 
or  scheme  of  thought  suggested  by  some  idea  drawn  from 
an  extraneous  source,  force  that  scheme  or  formula  upon 
things  to  which  it  is  inappropriate,  and  so  construct  a  sys 
tem  which  is  artificial  and  erroneous.  Most  sciences  have 
suffered  from  artificial  systematization  of  this  kind,  but 
probably  none  nearly  so  much  as  theology.  Metaphysical 
philosophy  has  always  sought  to  shape  and  modify  religious 
and  even  distinctively  Scriptural  truths  according  to  its 
own  ideas,  methods,  and  dogmas.  Paul  and  John  have 
often  been  merely  the  masks  through  which  Plato  and 
Aristotle  have  taught.  Hegelian  divines  have  passed  all 
religious  beliefs,  all  Scriptural  doctrines,  through  the  dia 
lectic  devised  by  their  master,  and,  whatever  those  beliefs 
and  doctrines  may  have  been  before  subjection  to  the 
operation  of  that  wonder-working  machine,  they  have 
always  come  out  ground  into  Hegelian  notions.  Juris 
prudence  exerted  a  similar  influence,  owing  to  its  having 
been  the  only  science  which  was  studied  with  zeal  and 
success  in  the  Latin  world  when  theology  began  to  be 
independently  cultivated  by  the  Latin  Church.  The  Latin 
mind  was  so  possessed  by  juristic  or  forensic  ideas  that  the 
Latin  fathers  could  not  avoid  looking  at  the  gospel  through 
them.  This  way  of  viewing  it  is  still  familiar.  The  so- 
called  federal  school  of  theology,  long  and  widely  influen 
tial,  exhibited  the  whole  system  of  religious  truth  accord 
ing  to  the  analogy  of  a  covenant, — a  succession  of  cove 
nants  between  God  and  man, — in  other  words,  according 
to  a  conception  which  is  essentially  juristic  and  political, 
not  intrinsically  and  properly  religious.  The  making  of  a 
metaphor  in  this  manner  the  basis  of  an  entire  system  of 
theology  is  far  from  uncommon.  Thus,  because  sin  may 
be  likened  to  disease  or  to  darkness  or  to  death,  and  holi 
ness  to  health  or  light  or  life,  not  a  few  would  conceive  of 
all  religious  truth  according  to  these  similitudes,  and  do 
violence  to  the  reality  when  it  does  not  easily  adapt 
itself  to  the  moulds  which  they  have  chosen  for  it.  Dr 
Chalmers,  for  instance,  distributed  all  systematic  theology 


into  a  study  of  the  disease  and  a  study  of  the  remedy,  and 
treated  the  doctrine  of  the  Trinity  merely  as  an  appendix. 
At  present,  owing  to  the  dominancy  of  physical  science, 
there  is  a  strong  temptation  to  work  upon  spiritual  facts 
with  physical  categories,  and  even  to  identify,  i.e.,  to  con 
found,  the  spiritual  with  the  physical.  Hence  we  hear  of 
natural  law,  in  the  sense  of  mechanical  or  biological  law, 
in  the  spiritual  world. 

Secondly,  in  a  true  system  of  theology  the  material  and 
formal  constituents  of  knowledge  will  be  duly  combined, 
but  not  in  a  false  system.  No  true  system  of  theology  can 
be  constructed  simply  by  logical  deduction  from  abstract 
conceptions,  from  a  priori  assumptions,  from  self-evident 
axioms.  Mere  reasoning  from  data  so  insufficient  as  these 
may  be  made  plausible  and  imposing  by  being  thrown, 
into  syllogistic,  dialectic,  or  mathematical  shapes,  but  it 
cannot  be  made  truly  profitable  and  productive.  When 
the  Wolfians  had  presented  theology  in  the  semblance  of 
geometry,  they  had  merely  succeeded  in  dressing  it  in 
masquerade  and  binding  it  with  fetters.  Reason  can  only 
work  effectively  in  theology  when  it  is  in  possession  of  a 
large  and  close  acquaintance  with  Divine  things  and  acts 
harmoniously  with  the  whole  spiritual  nature.  On  the 
other  hand,  without  the  application  of  logical  reflexion  to 
the  truth  implicitly  contained  in  the  sources  of  religious 
knowledge,  without  the  help  of  definition,  induction, 
deduction,  and  all  the  processes  involved  in  analysis, 
generalization,  judgment,  and  reasoning,  we  never  could 
reach  a  scientific  system  at  all.  Such  a  -system  is  not 
simply  an  aggregation  or  accumulation  of  the  data  and  con 
stituents  of  religion,  but  the  product  of  all  the  activities 
and  forms  of  thought  which  give  to  the  contents  of  re 
ligious  experience  the  order  and  organization  which  theo 
logy,  as  science,  demands. 

Thirdly,  a  true  system  is  one  in  which  unity  is  the 
result  of  the  conciliation  of  all  relevant  principles,  even 
although  they  may  be  apparently  antagonistic,  while  a 
false  system  is  one  which  bases  itself  on  some  particular 
principle  or  idea  to  the  exclusion  of  others,  also  legitimate. 
In  a  true  system  unity  is  produced  by  harmonizing  differ 
ences  ;  in  a  false  system  it  is  produced  by  ignoring  differ 
ences.  A  true  system  of  theology  is  one  which  grows  out 
of  the  struggle  of  opposing  elements  and  recognizes  the 
validity  and  significance  of  all  religious  truth.  It  is  not, 
for  example,  so  based  on  Divine  sovereignty  that  injustice 
is  done  to  human  liberty,  or  so  based  on  free  will  that 
God's  agency  is  largely  ignored,  but  it  assigns  to  both 
Divine  efficiency  and  human  action  their  proper  place,  and 
does  so,  not  merely  by  maintaining  the  truth  of  both,  but 
also  by  exhibiting  their  relationship  and  harmony. 

Fourthly,  in  a  true  system  all  the  members  are  not 
merely  included,  connected,  and  classified, — they  are  also 
unified  through  reference  to  a  centre.  A  true  system 
must  be  a  unity  of  members  pervaded  by  a  common  life. 
In  its  remotest  members  must  be  traceable  the  pulsations 
of  its  heart.  Only  of  late  have  theologians  begun  clearly 
to  recognize  that  this  characteristic  of  a  true  organic 
system  must  be  taken  into  account  in  the  formation  of 
their  science.  Long  after  they  were  fully  alive  to  the 
importance  of  treating  of  each  head  of  doctrine  or  article 
of  faith,  each  separate  theological  locus,  they  felt  hardly 
any  interest  as  to  how  the  various  doctrines,  articles,  or 
loci  were  to  be  connected.  They  were  often  content  to 
take  the  order  of  arrangement  from  some  external  source, 
some  creed,  confession,  or  catechism.  It  was  a  step  in 
advance  when,  although  still  arranging  the  dogmas  merely 
in  a  series,  they  endeavoured  to  give  each  dogma  its  place, 
on  the  ground  of  its  natural  and  intrinsic  relationship  to 
other  dogmas.  Theologians  have,  indeed,  differed  much 
as  to  what  is  the  proper  seriatim  order.  One,  for  example, 
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has  begun  with  the  nature  and  state  of  man,  a  second  with 
the  being  and  character  of  God,  a  third  with  the  Divine 
authority  of  the  Scriptures,  and  a  fourth  has  followed  the 
order  of  the  Divine  dispensations.  Yet  there  need  be  no 
doubt  that  there  is  such  an  order,  one  in  which  every 
dogma  is  exactly  where  it  ought  to  be.  This  order,  it 
may  also  be  safely  affirmed,  can  only  be  one  of  advance 
from  the  simpler  to  the  more  complex.  An  order  in  which 
each  dogma  has  before  it  only  its  natural  antecedents,  and 
after  it  only  its  natural  consequents,  must  be  one  of  con 
tinuously  increasing  complexity.  The  spirit  of  order  and 
of  system  cannot  rest,  however,  in  the  series.  It  must 
classify  as  well  as  connect  the  doctrines.  This  also  may 
be  accomplished  in  various  ways,  and  even  when  there  is 
general  agreement  as  to  what  are  the  natural  groups,  there 
may  be  considerable  difference  of  opinion  as  to  their  delim 
itation.  But  the  most  perfect  distribution  by  classifica 
tion,  if  unsupplemented,  must  be  unsatisfactory.  A  still 
higher  kind  of  unity  has  to  be  attained.  It  is  that  of  the 
only  unity  which  is  truly  organic.  It  is  that  of  co-ordina 
tion  and  correlation  through  a  single  central  principle.  An 
intellectual  system,  a  system  of  science  or  doctrine,  can 
only  have  this  unity,  and  be  in  consequence  a  true  system, 
when  all  its  particular  truths  and  various  departments  or 
divisions  of  truth  are  connected  with  one  another  and 
combined  into  a  whole  by  reference  to  a  common  and 
central  truth.  The  necessity  of  conforming  to  this  condi 
tion  of  systematizing  has  now  begun  to  be  felt  among 
theologians,  and  hence  in  several  modern  systems  of 
Christian  dogmatics  the  doctrines  are  not  merely  distri 
buted  into  groups,  but  an  attempt  is  also  made  to  find  a 
centre  for  the  whole  system  in  a  single  pervasive  idea. 
Such  a  centre  Rothe,  for  example,  finds  in  the  religious 
consciousness,  a  consciousness  of  sin  and  of  grace ;  Kahnis 
in  the  doctrine  of  the  Trinity;  and  Thomasius  and  H.  B. 
Smith  in  Christ  Himself,  His  person  and  work.  So  far  as 
Christian  theology  is  concerned,  the  last  of  these  views 
is  doubtless  correct.  Christian  theology,  like  Christianity 
itself,  must  be  Christocentric.  All  its  doctrines  either 
directly  and  immediately  relate  to  Christ's  manifestation 
of  God  and  redemption  of  man,  or  are  the  antecedents 
and  consequents  of  those  which  do.  To  Christ  the  entire 
system  owes  its  distinctive  character.  For  general  theo 
logy,  on  the  other  hand,  the  central  and  vital  idea  can  be 
no  other  than  that  of  religion  itself.  It  must  obviously 
be  one  derived  from  the  domain  of  the  science  itself,  and 
indeed  from  the  essential  nature  of  the  object  of  the 
science.  As  it  would  be  an  error  to  seek  the  principles 
of  biology  elsewhere  than  in  "  life,"  or  of  psychology  else 
where  than  in  "  mind,"  so  must  it  be  to  seek  the  principles 
of  theology  elsewhere  than  in  "  religion."  Theology  is  the 
science  of  religion,  and  in  the  true  idea  of  religion  should 
be  found  the  central  and  constitutive  principle  of  the 
general  system  of  theology.  That  it  can  be  found  therein 
will  appear  as  we  proceed. 

Must  the  work  of  method  in  theology  end,  however, 
even  with  the  formation  of  a  system  which  answers  to  the 
requirements  just  indicated?  Is  there  no  still  higher 
procedure  or  application  of  theological  method  legitimate  ? 
This  is  to  ask  if  there  be  any  place  for  a  speculative 
method  in  theology,  and  if  speculative  theology  rest  on 
any  solid  basis. 

Specu-         The  history  of  theology  might,  perhaps,  suffice  of  itself 

lative      t0  show,  on  the  one  hand,  that  speculation  has  a  large  and 

legitimate  place  in  the  sphere  of   theology,  and,  on  the 

logy.       other  hand,  that  its  place  is  one  the  limits  of  which  are 

difficult  to  fix   or  keep  within.     Christian  theology  was 

initiated   by  Gnostic   speculation,  grandly  reasonable   in 

aiming  at  the  exhibition  of  Christianity  as  the  absolute 

truth  and  absolute   religion,  but  otherwise  wildly  extra 


vagant.  An  Origen  and  an  Augustine  owed  largely  to 
speculativeness  both  their  successes  and  their  failures.  The 
defects  of  scholasticism  were  due  more  to  misdirection  of 
the  reflective  understanding  than  of  the  speculative  reason, 
and  it  was  especially  the  speculative  and  the  mystic 
divines  of  the  Middle  Age  who  opened  up  the  way  to 
modern  thought  and  modern  theology.  Men  like  Nicholas 
of  Cusa,  Bruno.  Telesio,  and  Campanella,  looking  from  the 
heights  of  speculation,  saw  some  aspects  of  religious  truth 
which  the  Reformers,  standing  on  lower  if  safer  and  less 
cloudy  ground,  overlooked.  A  Descartes  and  a  Spinoza, 
into  whatever  errors  they  may  have  fallen,  certainly  did 
much,  and  in  a  directly  speculative  manner,  to  enlarge  and 
advance  the  philosophy  of  religion.  Kant  supposed  that, 
by  his  critical  researches  into  the  nature  and  limits  of 
knowledge,  he  had  made  an  end  of  speculative  theology 
and  done  what  would  effectually  deter  reason  from  specu 
lative  adventures.  It  soon  became  apparent  that  his 
expectations  had  been  doomed  to  disappointment,  that  in 
reality  he  had  excited  speculative  reason  to  extraordinary 
activity  and  even  audacity,  and  inaugurated  an  era  of 
theology  far  more  speculative  than  any  which  had  preceded 
it.  The  great  speculative  movement  in  philosophy  headed 
by  Fichte,  Schelling,  Hegel,  Baader,  Krause,  and  others 
passed  on  immediately  into  the  sphere  of  theology,  its 
leaders  themselves  proceeding  to  apply  their  principles  and 
methods  to  the  explanation  of  the  doctrines  and  phases  of 
religion.  Theologians  by  profession  soon  followed  in  their 
footsteps.  Daub  and  Marheinecke  constructed  systems 
of  Protestant  dogmatics  by  means  of  Hegel's  dialectic. 
Strauss,  Baur,  and  their  followers  reached  by  the  same 
method  negative  and  antichristian  results,  bringing  out 
the  contradictions  between  the  doctrines  of  the  church  and 
the  speculative  truths  to  which  it  was  held  that  they 
should  give  place.  Many  theological  systems  of  an  almost 
exclusively  speculative  character  have  since  appeared  in 
Germany.  Weisse's  Philosophische  Dogmatik  and  Rothe's 
Theologische  Elhik  are  good  typical  instances.  And,  while 
not  so  predominant,  the  speculative  use  of  reason  is 
yet  conspicuous  in  the  treatises  on  Christian  dogmatics 
of  Dorner,  Martensen,  Schoberlein,  Hofmann,  Liebner, 
Biedermann,  and  others.  In  the  department  of  philo 
sophy  of  religion  a  speculative  procedure  is  not  less  fre 
quently  followed,  either  as  alone  appropriate  or  as  a 
necessary  supplement  to  the  genetic  and  historic  method. 
Rosmini,  Gioberti,  and  Mamiani  inaugurated  in  Italy  a 
speculative  theology  second  only  to  that  of  Germany. 
Contemporary  French  theological  literature  can  boast  of 
at  least  one  work  displaying  real  speculative  power, — the 
Philosophic  de  la  Liberte  of  M.  Secretan.  In  America 
Hickok,  Bushnell,  and  Mulford  may  be  named  as  having 
shown  confidence  in  the  competency  of  speculative  reason 
in  the  spiritual  sphere.  In  Britain  Principal  Caird  has 
argued  in  favour  of  a  speculative  procedure  in  theology 
with  rare  skill  in  his  Introduction  to  the  Philosophy  of 
Religion.  On  the  whole,  however,  both  in  America  and 
Britain,  the  speculative  method  has  received  little  recogni 
tion  from  theologians.  But  this,  of  course,  may  be  held 
to  be  partly  cause  and  partly  effect  of  the  want  of  life  and 
originality,  of  thoroughness  and  truthfulness,  of  ordinary 
American  and  British  systematic  theology. 

Is  there,  then,  room  and  need  in  theology  for  the 
speculative  method?  The  answer  must  depend  on  what 
is  meant  by  speculative  method.  There  are  kinds  of  so- 
called  speculation  which  are  plainly  illegitimate  and  in 
applicable.  Thus,  some  have  represented  speculative  theo 
logy  as  part  of  a  philosophy  of  which  the  whole  system  is 
deduced  in  a  purely  and  strictly  logical  manner  from  an  a 
priori  principle,  idea,  or  datum.  On  this  view  the  specu 
lative  thinker  somehow  apprehends  an  absolute  first  of 
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thought  or  being,  or  both,  and  then  from  this  primary  and 
necessary  datum  evolves  syllogistically  or  dialectically  a 
whole  philosophy,  which  includes  a  whole  theology.  Such 
speculation  may  be  safely  pronounced  futile  and  delusive. 
It  can  never  reasonably  vindicate  its  choice  of  a  starting- 
point,  for  the  absolute  first  of  existence  and  thought  can 
only  be  that  to  which  the  worlds  of  fact  and  experience, 
of  matter  and  of  mind,  refer  us  as  their  ultimate  explana 
tion.  It  ascribes  an  extravagant  power  to  mere  formal 
thinking.  It  is  only  consistent  with  exclusive  idealism 
and  exclusive  rationalism,  both  justly  discredited  species 
of  philosophy.  It  makes  theology  wholly  dependent  on  a 
philosophy  which  must  be  false,  since  pure  reason  cannot, 
as  it  assumes,  spin  out  of  its  own  essence  or  out  of  any 
single  datum  the  whole  system  of  truth. 

The  There  is,  however,  a  theology  which  claims  to  be  at  once 

Theo-  speculative  and  independent  of  philosophy.  Such  was  the 
logical  theology  which  Rothe  sought  to  elaborate  in  his  Theological 
n*  Ethics.  In  the  "  Introduction  "  to  that  work  he  has  fully 
explained  his  method.  It  is,  as  there  represented,  the  very 
same  method  with  that  of  speculative  philosophy,  but  it 
starts  from  a  different  point, — not  from  pure  self -conscious 
ness,  but  from  the  religious  self-consciousness  or  God-con 
sciousness.  Its  primary  datum  is,  according  to  Rothe,  as 
immediately  certain  as  that  of  speculative  philosophy,  the 
pious  man  being  just  as  directly  sure  of  God  as  the  natural 
man  is  of  his  own  self.  Out  of  this  datum  it  must  evolve 
all  its  conclusions  by  an  inward  logical  necessity,  and 
construct  an  entire  theological  system  of  such  a  nature 
that  every  single  thought  implicitly  supposes  the  whole. 
Speculative  theology  thus  conceived  of  needs  but  a  single 
fact,  the  datum  from  which  it  starts,  and  that  fact  must 
be  a  self-evident  one,  given  immediately  in  and  by  con 
sciousness  ;  all  the  rest  is  a  succession  of  inferences  de 
ductively  obtained.  The  facts  of  religion  presented  in 
nature,  history,  and  Scripture  not  only  need  not  but 
ought  not  to  be  taken  into  account  by  it,  although  at  the 
close  of  its  labours  its  success  must  be  tested  by  the  con 
formity  or  nonconformity  of  its  results  with  those  facts. 

"This  system  of  a  priori  thought,"  says  Rothe,  "to  be  success 
ful  as  a  speculation,  must  be  an  absolutely  corresponding  and 
constant  image  of  the  reality ;  but  the  speculative  process  itself 
takes  no  thought  whether  there  be  such  a  reality  existing,  or  how 
the  ideas  which  it  constructs  are  related  to  it ;  but,  without  looking 
either  to  the  right  hand  or  to  the  left,  it  follows  only  the  course  of 
logical  necessity,  until  it  has  accomplished  the  whole  circle  of  its 
ideas,  and  constructs  a  complete  system.  Then  first  the  specu 
lative  thinker  looks  out  of  himself,  in  order  to  compare  the  system 
of  thought  which  he  has  independently  constructed  with  the 
objective  reality,  and  to  assure  himself  of  his  correctness  by  such  a 
comparison;  but  in  so  doing  he  is  slipping  out  of  the  region  of 
speculative  into  that  of  reflective  thinking.  The  necessity  of  such 
a  verification,  indeed,  he  acknowledges  unconditionally,  but  he  dis 
tinguishes  clearly  between  the  speculation  itself  and  that  reflective 
critical  process  by  which  alone  such  a  verification  can  be  realized. 
"With  reference  to  the  empirical  reality  around  him,  he  acknowledges 
that  his  speculation  is  incorrect  if  his  system  of  thought  is  not 
there  reproduced,  but  he  still  persists  that  he  has  to  complete  his 
speculative  labour  without  any  direct  reference  to  it.  He  concludes 
rather,  from  a  clear  want  of  correspondency,  that  he  has  speculated 
incorrectly,  and  can  look  for  his  error  in  nothing  else  than  in  his 
departure  from.'  a  strict  adherence  to  the  laws  of  logic.  Forthwith, 
then,  he  destroys  his  laboriously  constructed  system;  but  if  he 
again  proceed  to  construct  another,  he  must  proceed  in  the  very 
same  manner  as  before,  i.e.,  by  looking  solely  into  his  own  thoughts, 
as  though  there  were  no  world  around  him. " 

Rothe,  it  will  be  observed,  cannot  be  charged  with  hav 
ing  made  theology  dependent  on  philosophy.  He  repre 
sented  theological  speculation  and  philosophical  speculation 
as  starting  from  different  data,  as  running  parallel  to  each 
other,  and  so  as  throughout  distinct.  But  this  was  to 
avoid  one  extreme  by  falling  into  another.  It  was  virtu 
ally  to  deny  the  unity  of  thought,  and  to  assume  an  in 
credible  dualism  in  the  universe  of  speculation.  A  theo 
logy  absolutely  separated  from  philosophy  must  be  even 


more  unsatisfactory  than  one  wholly  dependent  on  it. 
Then,  the  method  itself  proceeds  on  assumptions  unsup 
ported  by  evidence,  yet  far  from  self-evident.  It  assumes, 
for  instance,  that  a  system  of  ideas  generated  a  priori  will 
be  a  counterpart  of  reality,  although  it  is  neither  incon 
ceivable  nor  improbable  that  the  characteristics  of  real 
existence  may  be  incapable  of  being  determined  by  the 
mere  logic  of  necessary  thought.  Reason  should  not  thus 
be  credited  with  the  extraordinary  power  of  comprehend 
ing  reality  without  requiring  to  apprehend  and  study  it. 
Another  assumption  is,  that  a  complete  and  self-consistent 
system  can  only  be  reached  by  an  exclusively  a  priori 
procedure,  whereas  it  is  far  more  likely  that  such  a  system 
will  only  be  attained  by  a  combination  of  different  pro 
cesses.  Again,  the  primary  datum  of  theological  specula 
tion  as  understood  by  Rothe  —  the  idea  of  God  —  is  assumed 
to  be  immediately  given  and  immediately  certain.  But 
the  idea  of  God  is  not  immediately  given  or  immediately 
certain.  The  piety  which  chooses  to  affirm  so  is  a  piety 
capricious  in  its  affirmations  ;  the  speculation  which  starts 
from  such  a  foundation  starts  from  an  assumption  easily 
shown  by  psychology  and  history  to  be  erroneous.  Rothe 
went  even  farther  astray.  He  represented  not  only  the 
bare  consciousness  of  God  but  the  Christian,  yea,  the 
evangelical  God-consciousness,  as  a  simple  and  primary 
datum  of  consciousness.  This  was  utterly  arbitrary.  It 
was  to  treat  as  an  original  apprehension  what  is  indubit 
ably  an  acquired  experience.  No  a  priori  system  —  no 
properly  deductive  system  —  can  be  reasonably  imagined  to 
have  such  a  starting-point.  For  these  and  other  reasons, 
theological  speculation  of  the  kind  advocated  by  Rothe 
may  be  rejected. 

Still  another  species  of  theological  speculation,  however,  The 
has  been  attempted  and  commended,  —  one  which  seems  Schrift- 
more  modest,  and  claims  to  be  more  distinctively  Christian, 
It  is  the  method  advocated  and  exemplified  in  the  Schrift- 
beweis  of  Von  Hofmann.  He,  instead  of  starting  like 
Rothe  with  the  religious  consciousness,  chose  to  start  from 
a  real  concrete  fact,  what  he  calls  the  Christianity  of  the 
Christian,  —  a  Christianity  which  he  supposes  to  have 
acquired  in  the  Christian  a  separate  standing  of  its  own, 
in  virtue  of  which,  and  independently  even  of  Scripture,  it 
is  self-evident  certain  truth  sustained  and  authenticated  by 
the  Spirit  of  God.  From  this  fact  or  experience,  expressed 
in  its  simplest  and  most  general  form,  as  a  personal  re 
lationship  or  fellowship  between  God  and  man  through 
Jesus  Christ,  Hofmann  would  deduce  the  whole  theological 
system  by  a  process  of  "  thinking  within  "  the  central  fact, 
so  as  logically  to  evolve  from  it  its  manifold  wealth  of 
contents,  and  would  refrain  on  principle  from  looking  out 
wards,  and  taking  into  account  the  religious  facts  presented 
by  history,  experience,  or  Scripture.  Now,  in  this  system 
also,  speculation  is  in  excess.  Such  a  speculative  deduc 
tion  of  facts  from  facts  as  is  contended  for  is  impossible. 
Facts  are  not  so  involved  in  one  another  that  they  can  be 
evolved  from  one  another  by  mere  thinking,  and  still  less 
so  that  from  one  fact  a  whole  system  of  facts  can  be  thus 
evolved.  From  a  single  bone,  indeed,  of  an  animal  which 
he  has  never  seen  or  heard  of  a  naturalist  may  in  thought 
correctly  construct  the  whole  skeleton,  but  not  by  think 
ing  within  or  from  the  one  fact  before  him,  but  by 
making  use  of  all  the  knowledge  he  has  acquired  of  the 
structure  of  animals,  of  the  relations  of  bones  to  bones. 
Dr  Hofmann  himself  was  quite  unable  to  carry  out  the 
method  he  contended  for.  His  so:called  speculative  argu 
ments  are  mere  semblances  of  what  they  profess  to  be. 
Instead  of  the  contents  of  his  system  being  really  "de 
rived  "  from  the  simplest  expression  of  the  fact  of  Chris 
tianity,  new  propositions  are  constantly  borrowed  from  the 
known  contents  of  Christianity,  and  added  from  without 
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to  the  simplest  expression,  in  order  to  help  out  the  unfold 
ing  of  the  system.  Further,  in  Hofmann's  system  of 
speculation,  as  in  that  of  Kothe,  we  are  asked  to  start 
from  an  assumption  which  is  not,  and  cannot  be,  justi 
fied — the  assumption  that  Christianity  in  the  Christian  is 
independent  of  its  objective  grounds.  Surely  every  ex 
perience  may  reasonably  be  called  upon  to  produce  evi 
dence  of  its  legitimacy  and  validity;  and,  if  so  called  upon, 
how  can  it  avoid  referring  to  its  grounds  1  It  is  only  by 
an  examination  of  the  grounds  of  an  experience  that  we 
can  know  whether  it  is  an  experience  of  reality  or  a  form 
or  effect  of  illusion.  The  fact  from  which  we  are  told  by 
Hofmann  that  we  must  deduce  all  other  facts  is  only  itself 
intelligible  in  the  light  of  many  of  these  facts,  and  even 
of  the  Christian  system  as  a  whole ;  it  is  a  fact  which  has 
many  conditions,  and  the  right  understanding  of  it  requires 
its  being  viewed  under  its  various  conditions,  not  as  ab 
stracted  from  and  independent  of  them. 

Specu-  In  the  forms  indicated,  then,  speculation  has  failed  to 
lation  make  good  its  claim  to  participate  in  the  formation  and 
Qeces"  development  of  theology.  Does  it  follow  that  its  claim  is 
true  sys-  wholly  unfounded  1  By  no  means.  Speculation  in  the 
tematiz-  forms  described  pretends  to  an  independence  of  reality  and 
ation ;  a  creative  power  for  which  there  is  no  warrant  in  reason  or 
confirmation  in  fact.  Hence  the  futility  of  such  specula 
tion  is  no  disproof  of  the  utility  of  a  speculation  which 
will  fully  recognize  reality  and  directly  endeavour  to 
elucidate  it.  Speculation  of  this  latter  kind  seems  to  be  a 
necessary  condition  of  true  systematization  and  a  neces 
sary  supplement  to  induction  and  to  all  the  special  methods 
of  particular  sciences.  In  a  true  philosophy,  for  instance, 
science  and  speculation  must  necessarily  be  combined.  So 
far  from  claiming  independence  of  the  sciences,  a  true 
philosophy  will  base  itself  upon  them,  and  seek  to  rise 
above  them  by  means  of  them.  It  is  only  thus  that  it  can 
hope  to  reach  the  ultimate  universal  and  real  principle  of 
knowledge  and  being,  without  which  there  can  be  no  rest 
for  reason  or  unity  in  the  universe.  But,  having  ascended 
by  an  analytic  and  inductive  course  to  the  unity  of  an 
all-comprehensive  ultimate  principle,  philosophy  must  en 
deavour  to  descend  from  it  in  a  synthetic  and  deductive 
manner,  so  as  to  exhibit  the  whole  organism  of  existence, 
or  to  determine  how  the  many  laws  of  science  and  the 
many  facts  of  experience  are  connected  with  the  absolute 
in  being  and  causation,  and  through  it  with  one  another. 
It  is  conceivable  that  the  descent  should  be  accomplished 
in  various  ways,  and  Plato  and  Plotinus,  Descartes  and 
Spinoza,  Fichte,  Schelling,  Hegel,  Krause,  Gioberti,  and 
others  have  attempted  it  each  in  a  way  of  his  own;  but 
two  things  are  obvious,  namely,  that  philosophy  cannot 
consistently  decline  the  task,  and  that  any  method  it  may 
adopt  in  trying  to  perform  it  must  be  one  essentially 
speculative.  An  inductive  and  analytic  method  is  clearly 
inapplicable,  for  the  highest  and  last  results  of  induction 
and  analysis  are  just  what  are  to  be  elucidated  through 
being  viewed  in  relation  to  the  one  supreme  truth  or  fact. 
And  among  the  data  with  which  philosophy  must  thus 
synthetically  or  speculatively  deal  are  those  of  religion. 
It  requires  to  show  how  what  theology  teaches  as  to  God's 
nature  and  operations  comports  with  what  itself  affirms  as 
to  the  absolute  source  and  ground  of  existence,  and  this 
necessarily  commits  it  to  have  recourse  to  a  theologico- 
speculative  use  of  reason.  And  to  a  very  large  use  of  it 
if,  for  example,  theism  be  true ;  since,  in  this  case,  the 
absolute  principle  of  philosophy  can  be  no  other  than  God 
Himself,  and  its  highest  task  no  other  than  to  show  Him  to 
be  the  essence  of  all  existence,  the  light  of  all  knowledge. 
In  this  case  philosophy  must  inevitably  become  in  the 
highest  stage  of  its  development  a  speculative  theology. 
Nor  can  positive  theology  dispense  with  speculation.  It 


cannot,  indeed,  begin  with  it  or  confine  itself  to  it, — cannot  and  as  a 
start  with  some  single  immediately  certain  religious  fact,  supple- 
and  then  by  mere  force  of  logic  evolve  therefrom  a  whole  j 
theological  system.  Its  data  are  all  real  facts  of  religion, 
and  these  it  must  deal  with,  in  the  first  place,  mainly  by 
observation  and  induction.  But  observation  and  induction 
will  not  always  alone  lead  to  a  satisfactory  result.  Obser 
vation  is  confined  to  experience,  which  gives  only  the  par 
ticular.  Induction,  in  so  far  as  it  effects  a  transition  from 
the  particular  to  the  general,  already  involves  the  activity 
of  speculative  reason  ;  it  makes  discoveries  only  when 
guided  by  theory;  it  can  never  of  itself  reach  ultimate 
truth ;  and  it  is  manifestly  not  its  function  to  raise 
coherent  comprehensive  systems  on  their  proper  construc 
tive  principles.  Then,  the  theologian  who  renounces 
speculation  must  deal  most  inefficiently  with  the  chief 
ideas  and  doctrines  of  his  science.  Consider  the  greatest 
idea  of  all — the  idea  of  God.  Mere  observation  and  in 
duction  do  not  yield  the  idea.  Exclusively  applied,  they 
cannot  take  us  beyond  the  contingent  and  conditioned, 
cannot  take  us  beyond  atheism  and  secularism.  Waive, 
however,  this  objection,  and  grant  that  the  idea  of  God 
may  be  given,  say,  through  revelation.  What  sort  of  idea 
must  it  be  in  the  mind  of  the  theologian  who  refuses  to 
speculate  1  Merely  that  of  a  complex  of  the  attributes 
predicated  of  God  in  the  Bible.  Surely  that  is  unworthy 
to  be  accounted  an  idea  of  God  at  all.  The  theologian 
who  is  in  earnest  with  the  idea  of  God,  who  would  find 
order  and  light  in  the  idea,  who  would  think  of  Him  as  He 
is,  Absolute  Being,  Harmonious  Life,  Infinite  Personality, 
Perfect  Spirit,  Ultimate  and  only  Complete  Explanation  of 
the  Universe,  must  assuredly  speculate,  and  speculate  freely 
and  largely,  although  he  ought  also  to  do  so  humbly  and 
reverently.  Even  if  he  would  maintain  that  we  cannot 
have  a  knowledge  of  God  as  He  is — that  we  must  renounce 
the  hope  of  a  speculative  knowledge  of  Him,  and  be  con 
tent  with  a  merely  regulative  knowledge, — he  will  find 
that  he  needs,  as  Kant,  Hamilton,  Mansel,  and  Spencer 
have  practically  so  fully  acknowledged,  speculation,  and 
much  speculation,  to  support  his  thesis.  The  mind  is  not 
necessarily  relieved  from  the  duty  of  exercising  specula 
tive  thought  on  the  nature  of  God  by  receiving  a  special 
revelation  regarding  God.  Christianity  is  a  proof  that 
such  revelation  may  only  increase  obligation  in  this  re 
spect.  It  brought  with  it  a  wondrous  idea  of  God,  one 
of  marvellous  practical  efficacy,  but  one  also  which  forced 
Christian  reason  into  paths  of  speculation,  which  could 
only  be  formulated  after  lengthened  and  severe  speculative 
labour,  and  which  no  intellectually  or  spiritually  quickened 
soul  can  accept  otherwise  than  with  speculative  exertion. 
And  this  may  show  that  speculation  is  as  legitimate  and 
applicable  within  the  sphere  of  Christianity  as  within  that 
of  general  theology.  The  comprehension  of  Christianity 
requires  that  we  penetrate  to  its  distinctive  and  central 
principle,  and  view  all  its  contents  in  the  light  of  that 
principle.  It  is  only  so  that  we  can  hope  to  accomplish 
either  a  true  systematization  or  a  true  elucidation  of  its 
contents.  The  procedure  by  which  this  is  effected  cannot 
be  one  of  mere  formal  logic,  of  pure  deduction,  or  strict 
demonstration ;  it  must  be  one  which  implies  a  constant 
reference  to  facts  and  inductive  results  ;  but  still  it  must 
be  one  which  is  essentially  synthetic  and  speculative. 

Theology  is  a  unity,  a  whole,  but  a  very  complex  unity,  a  whole  Relations 
of  many  dissimilar  parts.     It  may  be  spoken  of  in  a  broad  and  of  the 
general  way  as  a  science,  but  not  less  correctly  as  a  department  of  theo- 
sciences.     It  includes  many  studies  or  disciplines  which  may  be  logical 
cultivated  in  a  scientific  spirit  and  according  to  scientific  methods,  sciences, 
and  these  studies  or  disciplines,  while  closely  connected,  are  also 
clearly  distinct.     They  are  by  no  means  mere  divisions  of  a  special 
science.     Natural  theology  and  Christian  dogmatics  are  as  distinct 
from  each  other  as  physics  is  from  chemistry  or  anatomy  from 
physiology.     Comparative  theology  and  Biblical  theology  are  as 
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distinct  from  each  other  as  the  study  of  the  general  history  of 
mankind  is  from  the  study  of  the  history  of  England. 

Hence  arise  a  number  of  problems.  How  are  the  theological 
sciences  related  to  the  non-theological  sciences  and  to  one  another? 
How  are  they  located  in  the  vast  organism  of  science  as  a  whole  ? 
and  how  are  they  connected  with  one  another  so  as  to  form  a 
smaller  organic  whole  in  themselves?  What  principles  have  they 
in  common,  and  what  tasks  are  proper  to  each  ?  Wherein  do  they 
agree  and  wherein  do  they  differ  in  their  methods  of  research? 
These  are  very  important  questions.  There  cannot  be  an  earnest 
and  scientific  study  of  theology  where  they  are  overlooked.  It  is 
Encyclo-  the  special  task  of  the  theological  discipline  called  "encyclopaedia 
psedia  of  of  theology"  to  discuss  and  answer  them, — or,  in  other  words,  to 
theology,  determine  the  boundaries  of  theology,  to  exhibit  and  explain  its 
inner  organization,  to  indicate  its  component  parts,  and  to  trace 
their  relations  both  to  one  another  and  to  the  theological  system 
as  a  whole.  This  discipline  is,  therefore,  the  appropriate  scientific 
approach  and  introduction  to  theology  and  to  the  various  theological 
sciences. 

It  is  of  comparatively  little  importance  whether  or  not  it  be 
itself  called  a  theological  science.  Strictly  speaking,  perhaps,  it 
is  rather  a  section  or  prolongation  of  that  division  of  general 
philosophy  which  treats  of  the  relations  of  the  sciences.  One  of 
the  tasks  of  philosophy  is  to  define  and  distribute,  classify  and 
co-ordinate,  the  sciences,  so  as  to  exhibit  them  as  parts  of  an  har 
monious  cosmos  or  members  of  a  well-proportioned  corpus.  But 
philosophy,  when  in  the  pursuit  of  its  merely  general  ends,  cannot 
be  expected  to  go  into  details  and  to  concern  itself  with  all  the 
subdivisions  and  ramifications  of  science.  It  will  be  content  to 
trace  main  lines,  to  appreciate  leading  principles,  processes,  and 
results,  and,  in  a  word,  to  exhibit  the  organic  unity  and  variety  of 
science  as  a  whole.  It  will  leave  the  exact  and  exhaustive  dis 
tribution  and  survey  of  any  particular  kind  or  group  of  sciences  to 
those  who  are  extensively  and  minutely  acquainted  with  that  kind 
or  group  of  sciences.  The  comprehensive  philosophic  survey  of 
any  order  or  department  of  studies  is  the  encyclopaedia  thereof. 
Hence  there  is  encyclopaedia  of  mathematics,  of  physics,  of  philo 
logy,  and  of  jurisprudence,  as  well  as  of  theology.  Encyclopaedia 
of  philosophy,  however,  comprehends  all  the  departmental  encyclo 
paedias  of  science.  And  this  for  the  simple  reason  that  philosophy 
is  inclusive  and  unitive  of  all  science.  As  scientia  scientiarum 
philosophy  is,  as  Hegel  has  aptly  said,  "  wesentlich  Encyclopaedic." 
Hence  theological  encyclopaedia — the  encyclopaedia  of  the  sciences 
conversant  with  religion — may  reasonably  be  held  to  be  essentially 
a  prolongation,  a  direct  continuation,  of  philosophy. 

Theological  encyclopaedia  has  had  its  course  determined  by  the 
general  movement  of  theology.  The  various  theological  disciplines 
required  to  be  evolved  before  they  could  be  co-ordinated.  The 
designation  "  theological  encyclopaedia"  first  occurs  in  its  current 
technical  sense  in  Mursinna's  Primw Linex  EiicyclopsedisB  Theologicss 
(1764).  It  was  only  with  the  publication  of  Schleiermacher's 
Kurze  Darstellung  des  theologischen  Studiums  in  1811  that  the  full 
scientific  importance  of  the  discipline  was  made  evident.  It  has 
since  been  diligently  cultivated  in  Germany,  and  is  at  length  find 
ing  recognition  in  other  countries. 

There  are,  however,  serious  defects  even  in  the  latest  and  best 
expositions  of  it.  Two  of  these  may  be  noted  as  being  so  serious 
that,  owing  to  their  prevalence,  theological  encyclopaedia  can  hardly 
be  said  to  have  even  yet  entered  a  truly  scientific  stage.  One  is  the 
virtual  or  express  identification  of  theology  with  Christian  theology. 
All  the  chief  theological  encyclopaedists  of  Germany — Hagenbach, 
Lange,  Rabiger,  Rothe,  Von  Hofmann — follow  Schleiermacher 
in  this  amazingly  absurd  procedure.  Logically  the  Brahmanist, 
Buddhist,  and  Mohammedan  might  with  equal  justice  identify  all 
theology  with  their  own.  The  superiority  of  Christianity  to  other 
religions,  the  uniqueness  of  Christianity  among  religions,  does  not 
alter  the  nature  or  lessen  the  magnitude  of  the  error.  Every  ency 
clopaedia  of  theology  which  confounds  the  general  with  the  special 
so  completely  as  to  identify  theology  with  Christian  theology  for 
feits  its  title  to  recognition  as  scientific ;  and  almost  all,  even  of  the 
latest  and  best  theological  encyclopaedias,  do  so.  The  other  fault 
referred  to  is  that,  even  in  the  latest  and  best  of  theological  ency 
clopaedias,  the  constituent  sciences  of  theology  are  not  so  co 
ordinated  with  reference  to  a  centre  as  to  render  apparent  their 
organic  connexions.  The  German  encyclopaedists  since  Schleier 
macher  claim,  indeed,  that  they  so  distribute  the  various  disciplines 
of  theology  as  to  exhibit  its  natural  organization.  But  the  claim  is 
not  well  founded.  In  reality,  their  schemes  of  distribution  have 
no  real  unity.  They  are  simply  arrangements  of  the  various  theo 
logical  disciplines  in  a  fourfold,  threefold,  or  twofold  manner,  i.e., 
for  example,  as  exegetical,  historical,  systematic,  and  practical,  or 
as  historical,  systematic,  and  practical,  or  as  didactic  and  practical. 
But  this  is  merely  external  classification.  It  may  be  faultless  of 
its  kind,  but  it  cannot  of  itself  yield  more  than  a  superficial  and 
mechanical  arrangement  of  the  theological  sciences.  Theology,  to 
be  scientifically  surveyed  and  distributed,  must  be  viewed  as  a 
unity,  and  all  its  parts  must  be  shown  to  be  included  in  it,  and 


to  have  a  definite  place  in  it  from  its  very  nature  and  definition, 
as  the  science  or  philosophy  of  religion.  Their  relationship  to  one 
another  must  be  determined  by  their  relationship  to  the  whole  of 
which  they  are  parts,  to  that  science  or  rather  philosophy  which 
treats  of  religion  as  a  whole.  They  can  only  be  unified  and  co 
ordinated  in  a  truly  organic  manner  by  their  due  reference  to 
religion,  and  consequently  proper  inclusion  and  location  in  the 
philosophy  of  religion.  This  necessity  has  as  yet  been  only  verbally 
acknowledged  by  theological  encyclopaedists. l 

There  is  an  all-comprehensive  science  of  religion, — one  which  Philo- 
treats  of  religion  in  its  unity  and  entirety.  It  alone  completely  sophy  of 
answers  to  the  idea  and  definition  of  theology.  It  is  the  one  religion, 
general  theological  science,  comprehends  and  dominates  the  special 
theological  sciences,  so  as  to  be  the  science  of  these  sciences,  and 
hence,  in  accordance  with  the  true  distinction  between  philosophy 
and  science,  is  properly  called  philosophy  rather  than  science — the 
philosophy  of  religion.  All  philosophy  is  science,  but  all  science 
is  not  philosophy.  Philosophy,  as  distinguished  from  science,  is 
general  or  universal  as  distinguished  from  particular  or  special 
science.  This  distinction  is,  of  course,  not  an  absolute  one,  but  of 
degree — of  more  or  less ;  every  other  distinction  between  them, 
however,  is  positively  erroneous.  The  one  general  theological 
science  is  appropriately,  therefore,  termed  philosophy.  It  is  the 
philosophy  of  religion  as  there  is  a  philosophy  of  nature  and  a 
philosophy  of  mind,  each  inclusive  of  various  sciences.  It  is  of  the 
very  nature  of  philosophy  to  be  both  before  and  after  the  sciences 
to  which  it  relates, — to  be  at  once  their  root  and  result,  and  at  the 
same  time  their  bond  of  union  and  source  of  life.  And  the  general 
theology  which  may  justly  be  identified  with  philosophy  of  reli 
gion  has  undoubtedly  held  this  relation  to  the  special  theological 
sciences.  It  preceded  them,  being  the  germ  from  which  they 
evolved,  the  root  from  which  they  have  sprung  ;  it  has  grown  up 
along  with  them,  permeating  them  as  their  common  life  ;  and  it 
also  succeeds  and  transcends  them,  basing  itself  on  them  and  per 
fecting  itself  by  means  of  them.  It  is  the  one  generic  science  of 
the  object  with  which  it  deals,  and  vast  enough  to  comprehend  a 
whole  group  of  sciences,  because  its  object — religion — is  so  rich, 
complex,  and  varied. 

The  primary  task  of  a  philosophy  of  religion  is  to  ascertain  and 
exhibit  the  nature  of  religion.  Now,  a  general  theory  of  religion 
is  the  natural  introduction  to  all  special  religious  studies  and  theo 
logical  sciences,  and  yet  can  itself  only  be  brought  to  perfection 
through  the  advancement  of  these  studies  and  sciences.  For 
example,  we  can  only  adequately  understand  the  nature  of  religion 
through  study  of  the  history  of  religion,  and  yet  we  cannot  trace 
the  history  of  religion  at  all  unless  we  know  generally  what  religion 
is.  Again,  in  such  works  on  Christian  dogmatics  as  those  of 
Schenkel,  Kahnis,  Biedermann,  and  Lipsius,  we  find  a  consider 
able  place  assigned  to  an  investigation  into  the  general  nature  of 
religion.  The  investigation  is  manifestly  not  there  strictly  appro 
priate  ;  its  true  position  can  only  be  in  another  and  wider  science. 
At  the  same  time,  it  is  undoubtedly  a  necessary  antecedent  to  the 
investigations  of  Christian  dogmatics,  from  the  very  fact  that 
Christianity  is  a  religion.  On  the  other  hand,  Christianity  is  not 
only  a  religion,  but  a  religion  which  claims  to  be  the  perfect  or 
absolute  religion  ;  and,  clearly,  if  the  claim  be  well  founded,  the 
complete  nature  of  religion  can  only  be  understood  through  that 
full  knowledge  of  Christianity  which  Christian  science  may  be 
expected  to  give. 

From  the  very  nature  of  religion  the  science  or  philosophy  which 
treats  of  it  as  a  whole  must  obviously  be  roost  comprehensive. 
Religion  is  a  relation  between  a  worshipping  subject  and  a  wor 
shipped  object.  It  implies  both  distinction  and  unity.  Were 
there  no  distinction  between  the  subject  and  the  object  there  would 
be  no  religion,  whether  the  self-identical  unity  were  named  God  or 
man.  Were  there  only  distinction  between  them — were  God  and 
man  absolutely  separate  from  and  indifferent  to  each  other,— 
religion  must  be  in  this  case  also  impossible.  Religion  thus 
supposes  two  factors,  which  are  different  yet  related,  so  far  distinct 
and  so  far  akin  ;  and  our  views  of  religion  must  depend  on  our 
views  of  these  two  factors.  It  involves  still  more.  God  does  not 


1  The  best  account  of  the  history  of  theological  encyclopaedia  is  that  given  by 
Rabiger  in  liis  Theologik  oder  Encyclopadie  der  Theologie  (1880),  of  which  there 
is  an  English  translation,  with  notes  which  considerably  increase  the  value  of 
the  work,  by  the  Rev.  J.  Macpherson  (2  vols.,  1884).  The  account  in  Zb'ckler's 
Handbuch  der  theol.  Wissenschaften,  i.  87-111  (1885),  is  also  good.  The  fullest 
account  of  the  history  of  attempts  to  classify  the  sciences  is  that  of  the  present 
writer  in  Presby.  Rev.  for  July  1885  and  July  1886.  The  following  may  be 
specified  as  among  the  most  useful  of  theological  encyclopaedias :— Schleiermacher's 
Kurze  Darstellung  des  theol.  Studiums,  1st  ed.,  1810, 2d  ed.,  1830;  Staudenmaier's 
Encyclopadie  der  theol.  Wissenschaften,  &c.,  1834;  Hagenbach's  Encyclopadie  u. 
Methodologie  der  theol.  Wissenschaften,  10th  ed.,  1»80;  Crooks  and  Hurst's 
Encyclopedia  and  Methodology,  on  the  Basis  of  Hagenbach,  New  York,  1884; 
Doede's  Encyclopedie  der  Christelijke  Theologie,  2d  ed.,  1883;  Lange's  Grundriss 
der  theol.  Encyclopadie,  1877;  Von  Hofmann's  Encyclopadie  der  Theologie,  1»79; 
Rothe's  Theologische  Encyclopadie,  1880 ;  Drummond's  Introduction  to  the  Study 
of  Theology;  and  Cave's  Introduction  to  Theology,  1886.  See  also  the  article  of 
Willibald  Grimm,  "  Zur  theol.  Encyclopadie,"  in  Ztschr.  f.  u-issensch.  Theol.,  1882, 
i.;  and  Gretillat's  Expose  de  Theologie  Syttematique,  vol.  i.,  " Prope"deutique;" 
1885. 
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act  on  man  by  the  direct  manifestation  of  His  absolute  essence,  nor 
does  man  know  God  by  immediate  vision.  Take  away  the  physical 
and  moral  worlds  and  the  written  word  and  the  Incarnate  Word  of 
God — suppose,  that  is  to  say,  both  general  and  special  revelation 
removed — and  an  impassable  chasm  will  separate  man  from  God  and 
all  religion  be  destroyed.  The  revelation  in  nature  and  the  reve 
lation  through  particular  inspiration  and  intervention,  however, 
bridge  over  this  chasm,  and  consequently  religion  is  everywhere 
found  existing  in  some  form.  But  even  revelation  would  be 
useless  if  man  had  not  faculties  to  apprehend  it  and  to  avail  him 
self  of  it.  The  communion  of  man  with  God  supposes  powers  of 
communion  in  man  as  well  as  in  God.  It  can  only  be  realized 
through  religious  faculties  and  processes  which  can  be  analysed  and 
which  have  laws  of  exercise  and  evolution  that  can  be  traced. 
Further,  religion  has  a  history  which  shows  how  man  has  interpreted 
or  misinterpreted  the  revelations  made  to  him,  what  forms  religion 
has  assumed  in  various  lands  and  ages,  and  how  these  forms — the 
religions  of  the  world — have  arisen  and  spread,  developed  and 
decayed,  influenced  one  another  and  affected  morality,  civilization, 
and  general  history.  Thus  religion,  from  its  very  nature  or  idea, 
requires  us  to  treat — (1)  of  the  object  of  religion  (God),  (2)  of  the 
subject  in  religion  (man),  and  (3)  of  the  media  and  process  of  religion, 
— or,  in  other  words,  (a)  of  the  modes  of  Divine  manifestation,  (6)  of 
the  powers  of  human  apprehension  of  the  Divine,  and  (c)  of  religion 
itself  as  a  kind  of  psychical  life.  All  the  special  theological  sciences 
deal  with  some  of  these  themes,  or  some  portion  or  portions  of  some 
of  these  themes,  in  certain  aspects,  but  the  philosophy  or  general 
science  of  religion  deals  with  them  all  in  their  entirety  and  organic 
connectedness,  the  form  appropriate  to  philosophy — to  science 
which  comprehends  and  thereby  transcends  special  sciences. 

For  the  philosophy  of  religion,  as  the  highest  discipline  of  theo 
logy,  the  most  natural  order  to  be  followed  in  the  treatment  of  its 
themes  is  probably  that  which  has  been  indicated.  It  is  the  order 
which  has  been  most  commonly  adopted  in  treatises  that  aimed  at  sys 
tematic  completeness.  God,  man,  God's  manifestation  of  Himself 
to  man,  man's  experience  of  God,  and  the  development  of  religions, 
— these  are  the  topics,  and  such  is,  in  the  main,  the  order  of  their 
discussion,  usually  found  in  philosophies  of  religion  properly  so 
called.  This  is,  however,  because  the  philosophy  of  religion  as  a 
distinct  discipline  presupposes  the  results  of  the  several  special 
theological  sciences.  Theology  ends  as  it  begins,  in  unity  ;  but 
the  unity  in  which  it  ends  is  very  different  from  that  in  which  it 
begins.  It  begins  with  the  confused  unity  of  common  knowledge, 
the  complex  and  undifferentiated  germ  of  the  theological  sciences  ; 
it  ends  with  the  unity  of  the  clearest  and  deepest  insight,  in  which 
all  distinctions  are  at  once  recognized  and  reconciled.  This  last  is 
the  unity  of  that  ultimate  stage  of  theological  knowledge  which  can 
alone  claim  to  be  philosophical  as  distinguished  from  scientific  ;  and 
it  can  only  be  reached  by  those  who  have  attained  to  an  adequate 
mastery  of  all  the  sciences  conversant  with  religion.  The  philo 
sophical  student  of  the  whole  must  have  studied  scientifically  its 
parts,  know  what  is  to  be  known  about  them,  and  make  use  of  his 
knowledge  in  his  own  proper  labours.  The  student  of  the  parts 
needs  to  know  only  in  a  general  way  what  religion  is,  and  must 
follow  in  his  studies  an  order  of  procedure  determined  by  his  lack 
or  limitation  of  knowledge.  The  course  by  which  the  mind  traverses 
the  partial  and  special  sciences  of  religion  and  rises  to  a  philosophy 
of  religion  cannot  be  the  same  as  that  through  which  it  unfolds  a 
philosophy  of  religion  itself,  exhibits  and  confirms  a  religious  theory 
of  the  universe,  and  harmonizes  and  elucidates  all  results  of  theo 
logical  research  and  all  varieties  of  religious  phenomena. 

The  philosophy  of  religion  is  itself,  of  course,  special  in  relation 
to  philosophy,  of  which  it  is  only  a  department.  And  there  may 
even  be  a  special  kind  or  form  of  the  philosophy  of  religion,  if  that 
kind  or  form  be  general  enough  to  include  a  natural  group  of  theo 
logical  sciences  and  to  have  regard  to  their  collective  effects.  A 
special  religion  may  be  so  significant,  so  important,  and  the  subject 
of  so  many  theological  disciplines  as  to  render  indispensable  the 
division  alike  of  the  philosophy  and  of  the  sciences  of  religion  into 
general  and  special.  Christianity,  as  the  most  perfect  form  of 
religion,  the  fullest  revelation  of  spiritual  truth,  the  source  and 
theme  of  a  large  group  of  sciences,  is  such  a  religion.  Hence  there 
may  be,  and  should  be,  not  only  a  philosophy  of  religion  but  a 
philosophy  of  Christianity, — not  only  a  generically  religious  but  a 
specifically  Christian  theory  of  the  universe.  If  the  claims  of 
Christianity  be  warranted,  if  in  it  religion  and  revelation  were 
consummated,  the  philosophy  of  religion  can  only  reach  a  satis 
factory  conclusion  when  it  has  passed  into  a  philosophy  of  Christi 
anity,  or,  in  other  words,  attained  such  a  comprehension  of  existence 
and  life  in  relation  to  the  person  and  work  of  Christ  as  is  possible 
to  the  human  spirit.  The  philosophy  of  Christianity  must  obviously 
be  connected  with  all  Christian  disciplines  in  the  same  manner  as 
the  philosophy  of  religion  is  with  all  other  theological  disciplines. 
History  The  history  of  the  philosophy  of  religion  has,  of  course,  been 
of  philo-  closely  conjoined  with  the  histories  both  of  theology  and  of 
sophy  of  philosophy,  and  influenced  by  all  the  causes  which  have  affected 
religion,  them.  In  the  wide  sense  of  religious  reflexion  it  is  as  old  as 


either  philosophy  or  theology.  As  a  distinct  department  of 
philosophy,  and  the  highest  and  most  comprehensive  theological 
science,  it  is  of  comparatively  recent  origin,  and,  indeed,  younger 
than  many  a  living  individual  ;  but  even  in  this  latter  sense  the 
whole  histories  both  of  philosophy  and  of  theology  have  been 
needed  as  the  preparation  and  foundation  for  it.  It  could  only 
appear  in  its  alone  adequate  form  when  both  philosophy  and 
theology  were  highly  developed,  when  both  had  freed  themselves 
from  the  yoke  of  all  authority  save  that  of  truth  and  reason,  when 
both  had  discovered  their  appropriate  methods,  when  they  could  so 
combine  as  to  do  no  violence  to  the  proper  nature  of  either — a  kind 
of  combination  most  difficult  to  accomplish.  But  this,  as  might 
easily  be  shown,  was  not  before  philosophy  and  theology  became  at 
once  critical  and  speculative,  or,  in  other  words,  before  that  great 
revolution  of  thought  with  which  the  names  of  Kant,  Hegel,  and 
Schleiermacher  are  so  gloriously  associated.  Only  in  the  present 
century  have  philosophy  and  theology  reached  the  stage  in  which 
they  can  unite  and  produce  a  philosophy  of  religion.  And  within 
the  century  many  philosophies  of  religion  have  made  their  appear 
ance,  especially  in  Germany.  Indeed,  all  the  more  eminent  philo 
sophers  of  Germany  have  fully  recognized  that  a  philosophy  of 
religion  is  a  most  essential  department  of  philosophy.  That  not 
a  few  of  the  so-called  philosophies  of  religion  produced  have  been 
very  defective  and  erroneous  is  only  what  was  to  be  expected.  The 
worth  of  a  man's  philosophy  of  religion  cannot  be  greater  than  the 
worth  of  his  philosophy  and  theology  in  general.  It  is  impossible 
that  the  philosophy  of  religion  of  an  Hegelian  and  a  Neokantist  can 
accord,  very  possible  that  both  may  be  far  remote  from  the  truth. 
If  empiricism,  positivism,  or  materialism  be  true  philosophy,  or  if 
authority  be  the  foundation  of  religion  and  the  standard  of  theo 
logy,  a  philosophy  of  religion  must  be  illegitimate  and  superfluous. 
When  religion  is  assumed  to  consist  merely  of  beliefs,  emotions, 
and  actions  which  have  no  objective  grounds,  no  real  and  rational 
basis,  its  development  can  only  be  an  object  of  history  and  of 
psychological  analysis,  and  there  can  be  no  philosophy  of  religion, 
but  simply  a  science  of  religions,  which,  seeing  that  it  deals 
entirely  with  certain  forms  of  mental  disease  and  delusion,  must 
be  deemed  merely  a  department  of  mental  pathology.  A  philo 
sophy  essentially  religious  must  combine  with  a  theology  essentially 
rational  in  order  to  yield  what  deserves  to  be  called  a  philosophy 
of  religion.  If  religion  be  the  living  apprehension  and  enjoyment 
of  the  truth  which  philosophy  has  for  its  mission  to  seek  to  com 
prehend,  then,  but  only  then,  must  a  philosophy  of  religion  be 
necessary  alike  to  philosophy  and  religion. 1 

We  now  pass  to  special  theological  disciplines  which  can  at  the  Special 
utmost  merely  become  sciences  as  distinguished  from  philosophy,  theo- 
They  all  deal  with  religion,  each  of  them  treating  of  some  particular  logical 
portion  or  aspect  of  it ;  and  the  order  and  mode  in  which  they  do  sciences: — 
so  determines  their  relations  to  one  another  and  the  order  of  their 
succession.  If  we  would  rise,  for  example,  through  study  of  the 
parts  or  phases  of  religion  in  a  sure  and  natural  manner  to  a 
knowledge  of  it  as  a  whole,  we  must  necessarily  begin  with  what 
of  it  is  nearest  and  most  accessible  to  us.  But  what  is  so  is  its 
history.  In  its  historical  manifestation  it  is  a  phenomenon  which  Historical; 
no  one  can  refuse  to  acknowledge.  The  history  itself,  however,  is 
not  only  a  most  extensive  but  a  very  complex  phenomenon.  It  is 
external  and  internal,  corporeal  and  spiritual,  a  history  of  outward 
events  and  actions,  institutions  and  rites,  and  also  of  ideas,  con 
victions,  and  affections.  What  is  external  is  nearer  and  more 
accessible  to  us  than  what  is  internal,  and  it  is  through  the  former 
that  we  must  penetrate  into  the  latter.  They  cannot  be  quite 
separated,  for  the  external  is  only  intelligible  through  the  inter 
nal,  and  the  internal  only  attainable  and  verifiable  through  the 
external ;  but  they  can  be  so  far  differentiated,  and  there  is  a 
history  mainly  of  what  is  external  in  religion  and  another  mainly 
of  what  is  internal.  The  ordinary  history  of  religion  is  mainly 
concerned  with  tracing  the  growth  of  religion  in  its  most  apparent 
form  and  institutional  character.  It  may  be  divided  into  three 
great  sections — the  ethnic,  Biblical,  and  ecclesiastical, — the  history 
of  the  heathen  religions,  the  history  of  the  Jewish  religion  and  of 
the  rise  of  Christianity,  and  the  history  of  the  Christian  church. 


i  There  is  a  laborious  and  impartial  history  of  the  philosophy  of  religion  by 
Bernhard  Piinjer,  Geschichte  der  c/irist lichen  Religionsphilosophie,  2  vols.,  1880- 
83.  Of  this  valuable  work  an  English  translation  is  soon  to  appear.  Some 
chapters  of  the  history  have  been  ably  written  by  0.  Pfleiderer  in  his  Religions- 
philosophie  auf  geschichtl icher  Grundlage,  1884,  a  first  volume  of  a  translation  of 
which  has  been  published.  For  a  list  of  works  on  the  philosophy  of  religion  the 
last  edition  of  Hagenbach  may  be  consnlted.  Here  the  following  only  can  be 
mentioned : — Hegel,  Philosophic  der  Religion,  2  vols.,  1832 ;  Krause,  Die  absolute 
Religionsphilosophie,  2  vols.,  1835 ;  Ohlert,  Religionsphilosophie  in  ihrer  Ueberein- 
stimmung  mit  Vernunft,  Geschichte,  und  Offenbarung,  1835 ;  Billroth,  Vorlesungen 
iiber  Religionsphilosophie,  1837  ;  Steffens,  Christliche  Religionsphilosophie,  2  vols., 
1839 ;  Taute,  Religionsphilosophie,  com  Standpunkte  der  Philosophie  Herbarts, 
2  parts,  1840-S2 ;  Rothe.  Theologische  Ethik,  3  vols.,  1845  ;  AVeisse,  Philosophische 
Dogmatik  oder  Philosophie  des  Christmthums,  3  vols.,  1855-62 ;  Apelt,  Religions 
philosophie,  1860;  Stb'ckl,  Lehrbuch  der  Religionsphilosophie,  2ded.,  1878  ;  Lotze, 
Grundztige  der  Religionsphilosophie,  1882;  Von  Hartmann,  Religion  des  Geistes, 
1883;  Teichmuller,  Religionsphilosophie,  1886;  llorell,  Philosophy  of  Religion, 
1849  ;  Caird,  Introduction  to  the  Philosophy  of  Religion,  1876;  Morris,  Philosophy 
and  Christianity.  1883. 
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Whether  history  in  this  form,  even  when  studied  _  in  the  most 
accurate  and  thorough  manner,  should  be  called  science  may  be 
doubted,  as  it  is  simply  occupied  with  the  discovery  and  description 
of  the  particular  and  concrete.  It  is  not  usual  so  to  designate  it 
in  any  of  its  sections.  The  history  of  religious  beliefs  and  ideas 
may  be  as  purely  and  properly  history  as  that  of  external  institu 
tions  and  transactions.  It  deals,  however,  not  only  with  what 
is  internal  and  spiritual  but  also  with  what  is  abstract  and  general, 
and  hence  it  is  at  least  more  akin  to  science  than  is  common 
history,  and  its  sections  are  often  called  sciences.  These  sections 
are  three  in  number,  and  correspond  to  the  sections  of  the  ordi 
nary  history.  They  are  known  as  comparative  theology,  Biblical 
theology,  and  the  history  of  Christian  doctrine.  To  the  last  of 
these,  symbolics  may  fairly  claim  to  be  a  necessary  supplement. 
They  are  quite  distinct  from  a  conceivably  attainable  knowledge  of 
the  laws  of  religious  history,  such  as  might  be  with  strict  propriety 
designated  science  of  religious  history,  a  department  of  science  of 
history.  Of  historical  science  in  this  last  sense  there  is  as  yet 
extremely  little. 

Psycho-  Religion  is  a  spiritual  process,  and  its  history  continuously 
logical ;  implies  the  affections  and  operations  of  mind.  The  historical 
treatment  of  religion,  therefore,  necessarily  leads  to  its  psycholog 
ical  treatment.  The  history  alike  of  religious  events  and  actions 
and  of  religious  ideas  and  beliefs  can  only  be  explained  through 
a  knowledge  of  the  religious  powers  and  processes,  i.e.,  of  the 
psychological  factors  and  states  which  condition  and  determiue 
its  development.  The  psychological  study  of  religion,  although  it 
has  been  greatly  neglected,  should  reach  over  a  very  large  depart 
ment  of  theology.  The  department  may  be  distributed  into  three 
disciplines — the  general,  comparative,  and  special  psychology  of 
religion.  The  first  should  treat  of  the  general  religious  nature  of 
man ;  the  second  should  discover  and  compare  the  psychical  peculi 
arities  to  be  found  in  the  various  religions ;  and  the  third  should 
exhibit  elaborately  the  psychology  of  a  particular  religion,  as,  e.g., 
Biblical  and  Christian  psychology. 

Apolo-  The  historical  and  psychological  sciences  of  religion  deal  with 
getie;  religion  merely  as  an  historical  and  psychological  phenomenon. 
They  do  not  imply  its  truth,  and  can  be  cultivated  by  those  who 
regard  it  as  a  delusion  equally  with  those  who  acknowledge  it  to 
be  a  certainty.  It  is  the  office  of  apologetics  to  determine  whether 
or  not  it  is  true  and  how  far  it  is  true.  If  it  end  not  in  a  negative 
result,  in  agnosticism  or  atheism,  it  must  prove  that  God  reveals 
himself  to  man,  and  that  man  apprehends  God.  In  other  words, 
apologetics  treats  of  the  media  of  revelation — alike  the  objective 
and  subjective,  Divine  and  human  media — and  so  is  the  science, 
on  the  one  hand,  of  revelation,  and,  on  the  other  hand,  of  religious 
certitude.  It  is  divisible  into  general  and  special,  or,  in  equivalent 
terms,  into  theological  and  Christian  apologetics,  — the  former  being 
the  scientific  exhibition  of  the  grounds  of  natural  religion,  and  the 
latter  of  the  grounds  of  the  Christian  religion.  They  are  some 
times  combined,  inasmuch  as  both  are  needed  in  order  to  establish 
the  truth  of  Christianity.  In  Germany  it  has  become  not  uncom 
mon  to  fuse  them  into  one  under  the  name  of  fundamental  theology, 
described  as  the  science  which  treats  of  the  foundation  of  Chris 
tianity.  And,  undoubtedly,  it  is  not  only  expedient  but  even 
necessary  to  treat  of  both  as  introductory  and  preparatory  to  the 
construction  of  Christian  science.  But  the  distinction  between 
them  must  not,  therefore,  be  forgotten  or  ignored.  Theological 
apologetics  might  be  irresistible  although  Christian  apologetics 
were  futile.  Theological  apologetics  derives  its  validity  from  its 
relation  to  natural  theology,  which  has  an  absolute  value  of  its 
own,  wholly  independent  of  any  other  science,  of  Christianity,  or 
of  anything  else.  The  alliance  of  theological  and  of  Christian 
apologetics  is  perfectly  legitimate ;  the  attempt  to  combine  them 
into  a  single  science,  into  a  single  homogeneous  discipline,  is 
decidedly  the  reverse. 

System-  The  highest  stage  of  theological  science  is  the  methodical  educa- 
atic.  tion  and  exhibition  of  the  truth  involved  in  religion,  either  as  con 
tents  of  faith  or  elements  of  life.  When  conversant  with  the  faith 
it  is  dogmatics,  when  with  the  life  ethics;  but,  of  course,  here 
again  distinction  is  not  to  be  confounded  with  separation.  True 
faith  is  living  faith,  and  true  life  is  the  life  of  faith.  Dogmatics 
and  ethics  are  so  intimately  related  that  it  is  not  surprising  that 
they  should  have  been  long  left  undifferentiated,  or  that  a  few 
eminent  theologians  should  still  deny  that  they  can  be  properly 
treated  apart.  Theology  at  this  stage  is  commonly  designated 
systematic,  although  the  term  is  not  a  good  one,  and  others,  little 
if  any  better  perhaps,  as  didactic,  theoretical,  positive,  thetic,  &c., 
have  been  suggested  as  substitutes.  Systematic  theology,  like 
historical,  psychological,  and  apologetic  theology,  is  divisible  into 
general  and  special,  the  former  including  natural  theology  and 
theological  ethics,  and  the  latter  Christian  dogmatics  and  Christian 
ethics.  The  identification,  so  common  in  Britain,  of  systematic 
theology  with  Christian  dogmatics  is,  of  course,  solely  due  to  the 
survival  among  us  of  prescientific  thought  and  language  in  theology. 
The  historical  and  psychological  sciences  of  religion  may  be  con 
joined  under  the  designation  of  empirical,  or  phenomenological,  or 


historical  (in  the  widest  sense);  the  apologetic  and  systematic 
sciences  under  that  of  didactic,  thetic,  speculative,  or  systematic 
(in  a  loose  sense).  This  twofold  division  of  them  is  the  one  gene 
rally  adopted.  And  as  it  rests  on  an  obvious  and  important  dis 
tinction  it  is  fully  entitled  to  acceptance,  provided  it  be  so  received 
as  not  to  hide  or  extrude  the  fourfold  division  founded  on  the  real 
moments  or  stages  of  the  process  of  theological  investigation. 

There  are  a  considerable  number  of  disciplines  not  included  in 
the  divisions  indicated,  yet  for  which  the  theological  encyclopaedist 
is  bound  to  find  appropriate  places.     The  best  classification  of  these  Exegeti- 
is  into  exegetical  and  practical.     So-called  exegetical  theology,  cal  and 
however,  is  in  all  its  departments  simply  instrumental  and  intro-  practical 
ductory  to  historical  theology  ;  and  practical  theology  is  in  all  its  theology. 
departments  concerned  with  the  use  and  application  of  religious 
knowledge,  not  with  its  acquisition  and  advancement.     The  former 
is  not  directly  occupied  with  religion  but  with  the  records  and 
documents  from  which  its  history  must  be  ascertained  ;  the  latter 
is  art  and  not  science. 

Considering  theology,  then,  only  as  science  directly  engaged  on 
religion,  the  following  are  the  sciences  which  belong  to  general 
theology:  —  (1)  the  history  of  religions;  (2)  comparative  theology; 
(3)  psychology  of  religion  ;  (4)  theological  apologetics  ;  (5)  natural 
theology  ;  and  (6)  theological  ethics.  Those  of  Christian  theology 
are—  (1)  Biblical  history;  (2)  ecclesiastical  history;  (3)  Biblical 
theology;  (4)  history  of  Christian  doctrine;  (5)  symbolics;  (6) 
Biblical  and  Christian  psychology  ;  (7)  Christian  apologetics  ;  (8) 
Christian  dogmatics  ;  and  (9)  Christian  ethics.  The  remainder  of 
this  article  will  be  devoted  to  a  brief  indication  of  the  nature  of 
such  of  the  above  studies  as  have  not  already  been  treated  of  in 
separate  articles. 

The  history  of  religions  and  comparative  theology  differ  from  History  of 
each  other  as  sacred  history  and  Biblical  theology  or  ecclesiastical  religions 
history  and  the  history  of  Christian  doctrines  differ.     That  they  and  corn- 
should  rarely  be  distinguished  proves  only  that  the  ethnic  sacred  parative 
books  have  not  yet  been  so  closely  studied  as  the  Bible,  and  that  theology. 
the  histories  of  the  great  ethnic  religions  are  not  yet  so  well  known 
as  the  history  of  Christianity.     As  regards  both  the  history  of 
religions  and  comparative  theology,  see  RELIGIONS. 

The  general  psychology  of  religion  should  analyse  the  religious  Psycho- 
nature  of  man  and  trace  the  laws  of  its  development.  It  has  to  logy  of 
ascertain  the  principles  which  guide  reason  in  the  search  after  God;  religion. 
to  determine  what  subjective  religion  is,  what  elements  it  involves, 
and  through  what  stages  it  may  pass  ;  and  to  show  how  the  under 
standing  and  imagination,  the  emotions  and  affections,  the  qualities 
and  energies  of  will,  operate  in  religion  and  influence  its  character. 
While  general  psychology  of  religion  thus  treats  man  as  framed 
and  fitted  for  religion,  the  comparative  psychology  of  religion 
treats  of  the  psychological  composition  and  peculiarities  of  the 
various  concrete  and  collective  manifestations  of  religion.  It  is 
related  to  the  general  psychology  of  religion  as  comparative 
psychology  to  general  psychology.  It  must  concern  itself  with  the 
religions  of  the  rudest  peoples.  It  has  to  explain  what  is  psycho 
logically  distinctive  of  fetichism,  animal  worship,  naturalistic 
religions  like  the  Vedic,  anthropomorphic  polytheisms  like  those 
of  Greece  and  Rome,  and  pantheisms  like  Brahmanism  and  Bud 
dhism.  For  example,  in  each  of  these  forms  of  religion  imagination 
works  differently,  and  the  comparative  psychology  of  religion 
should  give  a  complete  view  of  the  operations  of  imagination  in  the 
formation  of  the  religions  of  humanity.  So  as  regards  all  the  chief 
intellectual  principles  and  all  the  chief  sentiments. 

The  psychological  study  of  religion  was  not,  as  is  often  said,  be 
gun  by  Kant.  Hume  —  in  virtue  of  his  Natural  History  of  tieligion, 
with  its  clear  recognition  of  the  distinction  between  the  causes  and 
the  reasons  of  religion  —  is  much  more  entitled  to  be  considered 
initiator  in  this  department,  but  even  his  claim  may  be  contested. 
The  department  is  one  of  which  there  is  as  yet  no  general  survey, 
and  of  which  many  portions  have  been  entirely  overlooked.  What 
the  ordinary  psychologists  —  e.g.,  Bain,  Sully,  Thompson,  Rabier, 
Fortlage,  Striimpell,  Volkmann,  Wundt  —  say  regarding  it  is  very 
vague  and  meagre.  The  only  two  points  which  have  been  closely 
investigated  are  those  as  to  the  nature  of  religious  cognition  and 
the  essence  of  religion,  and  as  to  both  speculation  has  been  fre 
quently  allowed  to  disturb  and  pervert  psychological  analysis. 
For  some  of  the  later  literature  on  these  points,  see  notes  on  article 
THEISM.  Neither  the  general  nor  the  comparative  psychology  of 
religion  as  yet  exists  in  a  separate  and  appropriate  form.  What 
religious  psychology  there  is  will  be  found  chiefly  in  the  writings 
of  anthropologists  like  Bastian  and  Tylor,  of  comparative  philo 
logists  like  Max  Miiller  and  Steinthal,  of  philosophers  like  Spencer 
and  Renouvier,  of  theologians  of  the  school  of  Schleiermacher,  and, 
above  all,  in  the  histories  of  religions  and  the  philosophies  of 
religion.1 

Theological  apologetics  is  not  to   be   confounded  with  natural 
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theology,  from  which  it  is  as  distinct  as  Christian  apologetics  is 
from  Christian  xlogmatics.  It  lays  a  foundation  for  natural  theology, 
inasmuch  as  it  vindicates  religion  by  showing  that  it  rests  on 
objective  spiritual  truth.  It  presupposes  a  knowledge  of  religion 
as  an  historical  and  psychological  phenomenon,  but  none  of  natural 
theology,  which  it,  of  course,  leaves  as  a  science  to  establish  its  own 
doctrines.  It  has  the  following  tasks  to  perform.  (1)  To  show 
that  man  is  capable  of  apprehending  the  divine.  This  requires  the 
refutation  of  agnosticism  and  the  vindication  of  the  principles 
implied  in  religious  knowledge  and  certitude.1  (2)  To  prove  the 
reality  of  a  revelation  of  the  Divine  in  physical  nature,  mind,  and 
history.  The  results  of  the  various  sciences  will  thereby  be  shown 
to  be  data  of  theology.  It  requires  the  refutation  of  atheism,  mate 
rialism,  positivism,  and  secularism,  and  of  all  principles  which 
logically  involve  these  systems.  (3)  To  exhibit  the  reasons  for  the 
true  conception  of  the  Divine,  and  to  expose  the  arguments  em 
ployed  in  favour  of  false  conceptions.  The  defence  of  theism,  for 
example,  must  be  accompanied  by  proof  of  the  erroneousness  and 
insufficiency  of  the  polytheistic,  dualistic,  deistic,  and  pantheistic 
hypotheses.  (4)  To  adduce  whatever  evidence  may  be  contained 
in  general  revelation  for  the  immortality  of  the  soul  and  a  future 
state  of  rewards  and  punishments. 

Natural  Natural  theology  is  the  systematic  exposition  of  the  truths  in 
theology,  natural  or  general  revelation.  Its  data  are  the  facts  and  laws  of 
nature,  as  ascertained  by  physical,  mental,  and  historical  science. 
Its  inductions  and  inferences  relate  to  God,  men,  and  their  rela 
tionship.  Its  appearance  as  a  distinct  science  may  be  dated  from 
the  publication  of  Raymond  de  Sebonde's  Theologia  Naturalis  in 
1436,  although  portions  of  it  had  been  admirably  presented  by 
ancient  philosophers,  e.g.,  Socrates,  Plato,  Aristotle,  arid  Cicero. 
It  flourished  with  extraordinary  vigour  in  the  latter  half  of  the 
17th  and  throughout  the  18th  century.  It  should  endeavour 
to  perform  the  following  tasks.  (1)  To  describe  the  nature, 
character,  and  attributes  of  God,  so  far  as  they  are  disclosed 
by  the  material  world,  mind,  and  history.  (2)  To  treat  of  God 
in  relation  to  the  world  and  man,  and  of  the  world  and  man  in 
relation  to  God,  under  which  head  all  questions  as  to  creation,  pro 
vidence,  theodicee,  optimism  and  pessimism,  education  of  the 
human  race,  &c. ,  will  fall  to  be  discussed  from  the  standpoint  of 
general  revelation.  (3)  To  determine,  so  far  as  can  be  done  from 
general  revelation,  what  man  may  reasonably  hope  for  as  to  deliver 
ance  from  sin  and  its  consequences,  and  what  he  may  reasonably 
believe  as  to  the  conditions  of  existence  in  a  future  world.  As  to 
this  third  point  the  view  is  prevalent  that  the  light  of  nature  dis 
closes  nothing  regarding  man's  salvation  or  future  destiny.  But 
does  this  view  not  arise  from  overlooking  that  the  kingdom  of  God 
is  within,  and  from  falsely  supposing  that  salvation  is  entrance  into 
an  external,  non-spiritual  heaven  on  conditions  which,  being  in 
themselves  non-natural,  cannot  be  naturally  known  ?  The  heathen 
nations  have  certainly  not  supposed  nature  to  be  wholly  silent  and 
dark  on  the  subject.  In  every  developed  ethnic  religion  there  is 
a  soteriology  and  eschatology  as  well  as  a  theology.  Man  is  no 
where  necessarily  without  hope  any  more  than  without  God  in  the 
world.2 

Theo-  Theological  ethics  differs  from  natural  theology  in  that  it  seeks 
logical  in  nature,  viewed  as  a  Divine  revelation,  laws  of  spiritual  life,  not 
ethics.  merely  religious  doctrines.  Its  place  is  between  moral  philosophy 
and  Christian  ethics.  It  is  unmistakably  distinct  from  both,  and 
may  be  more  plausibly  included  in  natural  theology  than  in  either. 
It  should  endeavour  (1)  to  determine  how  religion  and  morality  are 
distinct  and  how  connected  ;  (2)  to  ascertain  how  morality  has  been 
affected  and  modified  by  the  various  positive  ethnic  religions  and 
the  various  religious  but  non-Christian  philosophies  ;  (3)  to  exhibit 
how  the  character  of  God,  as  delineated  by  natural  theology,  stands 
related  to  the  moral  law,  the  moral  life,  and  the  chief  ethical  end 
or  supreme  good  of  man  ;  (4)  to  describe  the  duties  which  the  light 
of  nature  shows  that  man  owes  directly  to  God  ;  and  (5)  to  trace  how 
piety  to  God  must  influence  personal  and  social  virtue.  Unlike 
moral  philosophy  and  Christian  ethics,  it  can  hardly  be  said  to 
have  been  yet  treated  as  a  separate  discipline  and  presented  as 
a  whole.  Daub  and  Marheineke  have,  indeed,  written  works 
nominally  on  Theological  Morals,  and  I^othe  and  Von  Hofmann  on 
Theological  Ethics,  but  in  all  these  works  it  is  really  Christian 
ethics  which  is  exhibited  to  us  under  certain  speculative  lights. 
There  is,  however,  a  very  extensive  literature  relating  to  particular 

1  For  the  literature  on  agnosticism,  see  above,  p.  246  note  2. 

2  For  the  literature  of  apologetics  (theological  and  Christian),  see  Redford's 
Christian  Plea  against  Modern  Unbelief,  pp.  497-533.     For  a  list  of  the  best  works 
on  theological  apologetics  and  natural  theology,  see  Cave's  Introduction  to  Theology, 
pp.  149-161.      Indications  as  to  the  history  and  literature  of  many  particular 
questions  and  portions  of  both  disciplines  are  given  in  the  notes  to  Flint's  Theism 
and  Antitheistic  Theories.    One  of  the  best  sketches  of  the  history  of  natural 
theology  is  that  in  Zockler's  Theologia  Naturalis.    Here  it  may  be  sufficient  to 
mention  the  following  works: — Butler's  Analogy;   Paley's  Natural  Theology; 
Chalmers's  Natural  Theology;  the  Bridgewater  Treatises  ;  Thompson's  Theism; 
Tulloch's  Theism  ;  M'Cosh's  Method  of  the  Divine  Government ;  Ulrici's  Gott  und 
die  Natur  ;  Jules  Simon's  Natural  Religion  (Eng.  tr.) ;  Janet's  Final  Causes  (Eng. 
tr.) ;  Caro's  Idee  de  Dieu,  5th  ed. ;  Gratry's  Connaissance  de  Dieu,  7th  ed.  ;  and 
Margerie's  Theodicee,  3d  ed. 


problems  and  portions  of  theological  ethics.  Thus  what  has  been 
just  indicated  as  problem  first — that  as  to  the  relation  of  religion 
and  morality — has  been  long  much  discussed.3  The  second  problem 
demands  wide  and  close  historical  research  ;  it  has  been  touched  at 
a  multitude  of  points,  but  only  touched.  With  the  third  problem, 
or  rather  group  of  problems,  almost  all  systems  of  Christian  ethics 
have  to  some  extent  dealt ;  and  with  the  fourth  and  fifth  problems 
almost  all  systems  of  moral  philosophy. 

We  now  pass  to  Christian  theology.     Its  historical  section  in-  Biblical 
eludes,  besides  the  histories  of  Israel  and  the  church  (as  to  which  and 
see  ISRAEL  and  CHURCH  HISTORY),  Biblical  theology,  the  history  church 
of  Christian  doctrine,  and  Christian  "symbolics.  history. 

All  hermeneutical  studies  are  auxiliary  to  exegesis,  and  all  Biblical 
Biblical  exegesis  leads  up  to  that  comprehensive  and  connected  theology, 
view  of  the  development  of  Biblical  ideas  which  it  is  the  aim  of 
Biblical  theology  to  set  forth.  Biblical  theology  is  not  to  be  under 
stood  as  meaning  a  theology  founded  on  the  Bible — Christian 
dogmatics  under  another  name.  It  does  not  assume  that  the 
Bible  is  either  a  source  or  standard  of  truth.  It  does  not  set  forth 
the  ideas  which  it  exhibits  as  true  in  themselves,  but  only  as  truly 
in  the  Bible.  It  seeks  no  other  truth  than  truth  of  exposition.  It 
aims  at  doing  no  more  than  giving  a  true  account  of  what  are  the 
religious  ideas  in  the  Bible,  of  how  they  are  related  as  set  forth 
in  the  Bible,  and  of  what  their  history  has  been  throughout  the 
Biblical  period.  Its  sole  business  is  critically  to  ascertain  and 
truthfully  to  exhibit  what  Scripture  teaches,  what  each  writer, 
even,  of  Scripture  teaches,  in  a  purely  objective,  organic,  historical 
manner.  It  cannot  possibly  be  confounded  with  Christian  dog 
matics  by  any  one  who  has  the  slightest  notion  of  what  it  is, 
although  the  latter  must  in  great  part  rest  on  it  and  derive  most  of 
its  materials  from  it.  It  is  the  ultimate  direct  result  and  the  most 
comprehensive  and  perfect  product  of  Biblical  exegesis,  and  related 
to  the  history  of  religious  ideas  as  a  part  to  the  whole  in  which 
it  is  included,  comparative  theology  preceding  and  the  history  of 
Christian  doctrine  following  it.  It  divides  into  theology  of  the 
Old  Testament  and  theology  of  the  New  Testament ;  and  its 
method  is  one  appropriate  to  an  historical  discipline,  and,  there 
fore,  chronological,  genetic,  analytic,  and  synthetic.  It  is  a  com 
paratively  recently  constituted  department  of  theological  science, 
both  Catholic  and  Protestant  divines  having  made  for  ages  the 
enormous  mistake  of  studying  Scripture — so  far  as  their  interest 
therein  was  theoretical  and  not  practical — primarily  in  order  to  find 
proof  of  the  doctrines  contained  in  their  creeds  and  confessions. 
They  failed  to  apprehend  and  appreciate  the  seemingly  very  simple 
thought  that  Scripture  should  be  studied  in  the  first  instance  with 
a  single  eye  to  find  out  what  was  really  in  it,  and  that  to  this  end 
the  study  of  it  should  be  strictly  and  purely  exegetical  and  his 
torical.  J.  Ph.  Gabler,  in  his  thesis  De  Justo  Discrimine  Theologix 
Biblicsz  et  Dogmatical,  published  in  1787,  was  the  first  clearly  to 
show  the  true  character  of  Biblical  theology  as  an  essentially 
historical  study.  Since  then  it  has  been  cultivated  with  great  zeal 
by  a  host  of  able  labourers.4 

The  history  of  Christian  doctrine  only  began  to  be  treated  as  History  c 
a  separate  theological  discipline  in  the  latter  part  of  the  18th  Christian 
century.  Previously  it  was  dealt  with  as  an  appendix  to  dog-  doctrine, 
matics  or  as  a  part  of  church  history.  It  is  not  an  appendix  to 
dogmatics,  but  it  includes  its  history  and  contributes  to  lay  a 
foundation  for  it.  No  doctrine  can  be  either  correctly  understood 
or  rightly  developed  where  there  is  ignorance  of  its  history.  The 
history  of  Christian  doctrine  is  a  part  of  the  history  of  Christianity, 
namely,  the  history  of  Christian  beliefs,  as  distinguished,  on ,-  the 
one  hand,  from  the  history  of  Christian  life  and  practice,  and,  on 
the  other  hand,  from  the  outward  history  of  the  church.  It  is  a 
part  also  of  the  history  of  religious  thought,  and  of  the  history  of 
thought  in  general,  and  therefore  closely  connected  with  the  history 
of  philosophy.  Its  development  must  be  admitted  to  be  ruled  by 
the  general  laws  of  the  intellectual  history  of  man.  It  may  be 
taken,  however,  in  a  wider  or  narrower  sense, — in  the  former 
being  the  history  of  Christian  thought  and  belief  as  such,  and 
in  the  latter  the  history  only  of  dogmas  strictly  so  called,  i.e.,  of 
doctrines  formulated  and  promulgated  by  ecclesiastical  authority, 
and  accepted  either  by  the  whole  church  or  by  large  divisions  of 
the  church.  There  ought  perhaps  to  be  a  history  of  doctrines  in 
both  senses.  One  in  the  former  sense  has  only  been  undertaken 
recently  by  Harnack.  The  method  of  the  history  of  Christian 
doctrine  must  be  strictly  historical,  and  at  the  same  time  both 
analytic  and  synthetic,  seeing  that  both  the  history  of  the  separate 
doctrines  and  the  general  and  connected  evolution  of  the  doctrines 
require  to  be  traced.  Its  periods  will  coincide  with  those  of  church 
history,  but  they  ought  to  be  determined  from  direct  examination 

3  The  following  references  may  be  given : — the  last  chapter  of  Janet's  La 
Morale ;  the  first  three  chapters  in  Caro's  Morale  Sociale ;  many  articles  and 
reviews  in  Renouvier's  Critique  Philosophique  ;  Martensen's  Christian  Ethics, 
§§  5-14;  Pfleiderer's  Moral  und  Religion  ;  Bradley 's  Ethical  Studies,  pp.  279- 
305;  and  Caird's  Introd.  to  Phil,  of  Rel.,  ch.  ix. 

*  For  the  history  of  Biblical  theology,  see  Briggs's  Biblical  Study  ;  for  the 
literature  Cave,  Hagenbach,  Rabiger,  or  Zockler ;  for  a  reference  to  some  of  the 
best  works,  see  THEISM,  supra,  p.  239  notes  2  and  3. 
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of  the  development  of  the  doctrines.  It  is  incorrect,  therefore,  to 
represent  the  discipline  as  having  its  general  distribution  into 
periods  given  it  by  church  history.1 

Symbolics  is  the  historico-comparative  study  of  the  dogmatic 
systems  of  the  various  Christian  communions,  as  expressed  and 
involved  in  their  symbolical  documents.  It  treats  of  the  origin, 
history,  and  contents,  and  relations  of  difference  and  agreement, 
of  the  various  creeds  and  confessions  of  Christendom.  It  was  pre 
ceded  by  "polemics"  and  "controversial  theology" — pre-scientiiic 
and  anti-scientific  kinds  of  theology.  The  older  so-called  system 
atic  theologies  and  systems  of  divinity  consisted  largely  of  sym 
bolical  matter  treated  in  an  unscientific  and  ungenerous  spirit. 
Christian  dogmatics  will  never  be  properly  purified  until  Christian 
symbolics  receives  intelligent  and  due  recognition,  and  has  relegated 
to  it  the  subjects  which  properly  belong  to  it.  Christian  symbolics 
may  be  said  to  have  made  its  appearance  as  a  separate  scientific 
discipline  with  Marheiueke's  Symbolik,  published  in  1810.  The 
chief  reason  why  it  appeared  thus  late  was  the  difficulty  of  exercis 
ing  in  this  sphere  the  impartiality  of  the  true  historical  spirit. 
The  arrangement  of  its  material  is  determined  partly  by  the  order 
of  succession  in  which  the  churches  appeared  in  history  and  partly 
by  the  historical  importance  of  the  different  churches.  "  In  some 
treatises  on  symbolics  the  symbolical  system  of  doctrine  of  each 
church  is  treated  separately,  while  in  others  the  several  doctrines 
of  the  various  churches  are  compared  together.  Each  of  these 
methods  has  its  advantages  and  disadvantages.  Their  combina 
tion  is  requisite."2 

The  psychology  of  Christianity  may  be  held  to  include  Biblical 
psychology  and  the  psychology  of  the  Christian  life.  It  must  be 
admitted,  however,  that  the  right  of  the  former  to  a  place  among 
psychological  sciences  is  doubtful.  It  is  universally  admitted  that 
it  ought  to  present  what  is  taught  in  the  Bible  as  to  the  origin, 
nature,  faculties,  states,  processes,  and  future  development  of  the 
human  spirit,  and  also  elicit  the  conceptions  implied  and  pre 
supposed  in  the  Biblical  statements  on  these  points.  But  if  it  do 
this  in  a  merely  historical  manner,  and  do  nothing  beyond  this,  it 
must  manifestly  be  regarded  as  simply  a  section  of  Biblical  theology. 
To  be  entitled  to  be  considered  a  separate  psychologico-theological 
discipline  it  must  at  least  also  discuss  the  questions  as  to  the  truth 
of  the  ideas  relative  to  the  human  spirit  expressed  and  implied  in 
Scripture,  as  to  their  accordance  with  the  facts  of  mind,  and  their 
relationship  to  the  conclusions  of  ordinary  scientific  psychology  ; 
and  even  then  it  may  be  held  to  be  rather  the  result  of  a  peculiar 
combination  of  history,  apologetics,  and  psychology  than  a  pro 
perly  psychological  discipline.  However  this  may  be,  the  study  is 
an  exceedingly  interesting  one.  It  has  had  a  lengthened  history, 
for  in  almost  every  generation  since  the  2d  century  treatises  on 
some  of  its  subjects  have  appeared.  It  was  inaugurated  by  Melito 
and  Tertullian,  obtained  in  the  17th  and  18th  centuries  distinct  re 
cognition  under  the  designation  of  "  psychologia  sacra"  or  "  psycho- 
logia  e  sacris  literis  collecta,"  and  acquired  fresh  life  and  scientific 
form  from  the  publication  of  Beck's  Umriss  der  biblischen  Seelenlehre 
in  1843. 3 

The  psychology  of  the  Christian  life  is  a  much  more  comprehensive 
discipline  than  Biblical  psychology,  and  one  as  to  the  precise  place 


and  scope  of  which  no  dubiety  need  be  felt.  Its  work  is  to  elucidate  Christian 
all  the  distinctively  Christian  phenomena  both  of  the  individual  psycho- 
and  of  the  collective  life.  As  to  the  former  it  should  evolve  a  logy, 
theory  of  personal  Christian  experience,  normal  and  abnormal,  in 
its  purity  and  in  its  perversions.  As  to  the  latter,  it  should  explain 
the  spiritual  experience  of  Christian  society — the  development  of 
Christian  piety — in  different  ages,  countries,  and  churches.  For 
the  accomplishment  of  the  former  task  it  will  find  help  and  material 
in  religious  poetry,  religious  biography  and  autobiography,  and  all 
other  expressions  and  records  of  personal  Christian  experience  ;  and 
for  the  accomplishment  of  the  latter  in  all  the  sources  and  contents 
of  church  history,  although  these  must  be  used  in  accordance  with 
the  psychological  purpose  in  view.  Christian  psychology  thus 
understood  is  a  department  of  theology  still  to  form.  And  the 
difficulties  in  the  way  of  its  formation  must  be  allowed  to  be  very 
great.  They  will  only  be  overcome  by  men  in  whom  profound 
psychological  science  and  insight  are  combined  with  a  rare  suscepti 
bility  and  richness  of  spiritual  life. 

For  Christian  apologetics,  see  APOLOGETICS.     For  Christian  dog 
matics,  see  DOGMATIC. 

Christian  dogmatics  and  Christian  ethics  are  the  two  disciplines  Christian 
included  in  Christian  systematic  theology.  They  ought  to  be  ethics, 
separated  and  cultivated  apart,  and  yet  must  be  recognized  to  be 
closely  connected,  and  each  the  necessary  complement  of  the  other. 
The  former  sees  in  Christ  the  truth  and  the  way  thereto  ;  the 
latter  sees  in  Him  the  life  and  the  way  thereto.  Christian  ethics 
is  much  the  more  recent  discipline  of  the  two,  and  it  has  not  yet 
attained  the  same  definiteness  and  homogeneousness.  Alike  as  to 
method  and  distribution  there  is  greater  indecision  and  confusion. 
Among  its  earlier  cultivators  were  Daneeus,  Calixtus,  Perkins, 
Ames,  Colville,  Mosheim,  Crusius,  Staudliu,  and  Von  Ammou. 
Schleiermacher  may  justly  be  regarded  as  the  founder  of  modern 
Christian  ethics.  His  superiority  to  his  predecessors  was  due  chiefly 
to  his  profounder  apprehension  of  the  nature  of  the  problems  of 
philosophical  ethics,  and  to  his  comprehensive  and  spiritual  concep 
tion  of  the  kingdom  of  God  as  the  highest  good,  pervasive  and 
regulative  of  every  sphere  of  human  life,  industry  and  art,  science 
and  philosophy,  family,  church  and  state.  The  following  may  be 
given  as  a  scheme  of  Christian  ethics.  I.  Determination  of  the 
nature,  limits,  and  method  of  the  science,  and  of  its  relations  to 
other  disciplines,  and  especially  to  those  which  are  ethical  and 
theological.  II.  Presuppositions  of  the  science:  these  are — (1)  the 
ethical  idea  of  God  as  revealed  in  nature  and  in  Christ ;  (2)  man  as 
a  moral  being  and  in  his  relation  to  the  law  and  revelation  of  God  ; 
(3)  creation  and  providence  as  ethical  systems ;  and  (4)  the  king 
dom  of  God  in  itself,  in  relation  to  creation  and  providence,  and 
as  the  goal  of  moral  life.  III.  The  fundamental  conceptions  of 
the  science  :  these  are — (1)  the  Christian  ethical  law  ;  (2)  the 
Christian  conscience  ;  (3)  the  Christian  ethical  ideal  ;  and  (4) 
Christian  virtue.  IV.  The  reign  of  sin  in  the  individual  and 
society  viewed  in  the  light  of  Christianity.  V.  The  origin  and 
progress  of  the  kingdom  of  God  in  the  individual  soul,  and  its 
manifestation  in  the  virtues  and  graces  of  the  Christian  character. 
VI.  The  realization  of  the  kingdom  of  God  in  the  various  spheres  of 
society — the  family,  the  church,  the  nation.4  (R.  F.) 


THEOPHILUS.  Nicholas  Alemanni,  in  his  notes  to 
the  first  edition  of  the  Anecdota  of  Procopius  (see  PRO- 
COPIUS),  published  in  1623,  repeatedly  quotes  a  Life  of 
Justinian,  which  he  attributes  to  "  Theophilus  Abbas, 
prseceptor  Justiniani,"  but  without  telling  us  where  he 
found  this  Life  or  who  Theophilus  was.  Subsequent 
writers  have  continued  to  quote  Theophilus  from  Ale- 
manni's  notes  for  the  facts  ascribed  to  him  in  those  notes, 
and,  among  others,  for  the  name  Upravda,  said  to  have 
been  the  original  name  of  Justinian,  and  other  proper  names 
of  members  of  the  family  of  that  emperor.  Mr  Bryce  has, 
since  the  article  JUSTINIAN  was  published,  discovered  in 
the  Barberini  library  at  Rome  what  appears  to  be  the  MS. 
of  the  so-called  Life  of  Justinian  used  by  Alemanni.  It 
is  in  Latin,  and  purports  to  be  an  extract  made  by  Ivan 

1  Among  the  best  general  histories  of  Christian  doctrine  are  those  of  Neander, 
Gieseler,  Hagenbach,  Baur,  Nitzsch,   Thomasius,  Harnack,  Haag,  Shedd,   and 
Sheldon.     There  is  a  multitudinous  literature  relating  to  doctrine  in  particular 
periods  and  to  particular  doctrines. 

2  See  Lumby's  History  of  the  Creeds,  1873  ;  Schaff's  Creeds  of  Christendom, 
3  vols.,  4th  ed.,  1884  ;  Winer's  Confessions  of  Christendom  ;  and  the  Symbolics  of 
Miihler,  Kollner,  Guericke,  Oehler,  Hofmann,  <fec. 

3  The  following  are  among  the  most  useful  books  for  the  student  of  Biblical 
psychology :— Beck's    Outlines  of  Biblical  Psychology  (Eng.    tr.)  ;    Delitzsch's 
System  of  Biblical  Psychology;    Heard's  Tripartite  Nature  of  Man;  Laitllaw's 
Bible  Doctrine  of  Man;  and  Dickson's  Baird  Lecture  for  1S83. 


Tomco  Marnavich,  a  Croatian  ecclesiastic  (1573-1639), 
from  a  Life  of  Justinian  by  a  certain  Bogomil  (Grsece 
Theophilus),  who  is  alleged  to  have  been  the  instructor  of 
Justinian,  and  abbot  of  St  Alexander  at  Prisrend  (in 
Macedonia),  and  afterwards  bishop  of  Sardica  (now  Sofia, 
in  Bulgaria),  the  original  of  which  Life,  in  Slavonic,  is 
stated  in  the  Barberini  MS.  to  exist  in  the  Slavonic 
monastery  of  Basilian  monks  on  Mount  Athos.  No  such 
Slavonic  MS.  (so  far  as  is  known)  has  ever  been  discovered 
in  Athos  or  elsewhere ;  no  Slavonic  MS.  of  the  age  of 
Justinian  could  possibly  exist ;  and  the  contents  of  the 
Latin  extract  preserved  at  Rome  are  of  so  legendary  a 
character  as  to  throw  the  greatest  doubt  on  the  facts  cited 
from  Theophilus  by  Alemanni,  including  the  name  Upravda 
above  referred  to,  and  the  Slavonic  origin  of  Justinian. 
It  seems  doubtful  whether  this  Theophilus  Abbas,  whom 


4  The  history  of  Christian  ethics  has  been  written  by  Wuttke,  Christian  Ethics, 
vol.  i.,  but  much  better  by  Gass,  Gesch.  der  christl.  Ethik,  2  vols.,  and  by  Ziegler, 
Gesch.  d.  christ.  Eth.,  2  vols.  Bestmann  has  written  two  volumes  of  a  Gesch.  d. 
rhristl.  Sitte.  Among  well-known  treatises  on  Christian  ethics  are  those  of  De 
\Vette,  Schleiermacher,  Hirscher,  Harless,  Rothe,  Wuttke,  Sartorius,  Martensen, 
Oettingen,  Lange,  Hofmann,  Frank,  and  Dorner.  Those  of  Wuttke,  Sartorius 
(Doctrine  of  Holy  Love),  Harless,  and  Martensen  have  been  translated  into 
English.  German  literature  is  extremely  rich,  while  French  and  English  literatures 
are  miserably  poor,  in  this  department.  Wardlaw's  Christian  Ethics  may  be 
mentioned,  but  merely  because  it  is  English. 


THE- 

the  Roman  MS.  identifies  with  a  certain  Domnio,  bishop 
of  Sardica  in  517  (see  Marcellinus  Comes,  Chronicon,  ad 
ann.  517),  ever  existed  at  all.  Mr  Bryce  has  printed  this 
Roman  MS.,  with  his  observations  thereon,  in  the  Archivio 
Storico  of  the  R.  Societa  Romana  di  Storia  Patria,  1887. 

THEOPHRASTUS,  the  successor  of  Aristotle  in  the 
Peripatetic  school,  was  a  native  of  Eresus,  in  Lesbos. 
The  date  of  his  birth  is  a  matter  of  inference,  and  has 
been  fixed  between  373  and  368  B.C.  It  is  said  that  his 
original  name  was  Tyrtamus,  and  that  the  name  Theo 
phrastus  was  given  him  by  Aristotle  on  account  of  his 
eloquence,  but  this  story  is  quite  as  likely  to  be  an  after 
thought  suggested  by  the  name  at  a  later  date.  After 
receiving  his  first  introduction  to  philosophy  in  Lesbos 
from  one  Leucippus  or  Alcippus,  he  proceeded  to  Athens, 
and  became  a  member  of  the  Platonic  circle.  After 
Plato's  death  he  attached  himself  to  Aristotle,  and  in  all 
probability  accompanied  him  to  Stagira.  The  intimate 
friendship  of  Theophrastus  with  Callisthenes,  the  fellow- 
pupil  of  Alexander  the  Great,  the  mention  made  in  his 
will  of  an  estate  belonging  to  him  at  Stagira,  and  the 
repeated  notices  of  the  town  and  its  museum  in  the 
History  of  Plants  are  facts  which  point  to  this  conclusion. 
Aristotle's  affectionate  confidence  in  his  pupil  and  friend 
is  proved  by  his  making  Theophrastus  guardian  of  his 
children  in  his  will,  and  designating  him  as  his  philosophic 
successor  at  the  Lyceum  on  his  own  removal  to  Chalcis. 
Eudemus  of  Rhodes  was  not  without  claims  to  this  posi 
tion,  but  the  master,  according  to  the  well-known  story, 
delicately  indicated  his  preference  by  the  remark  that  the 
wines  of  Lesbos  and  Rhodes  were  both  excellent,  but  the 
Lesbian  was  the  sweeter.  Aristotle  also  bequeathed  to 
Theophrastus  his  library  and  the  originals  of  his  own 
works.  Theophrastus  presided  over  the  Peripatetic  school 
for  thirty-five  years,  and  died  in  288  B.C.  Under  his 
guidance  the  school  nourished  greatly  in  point  of  numbers, 
and  at  his  death  he  bequeathed  to  it  his  garden  with  house 
and  colonnades  as  a  permanent  seat  of  instruction.  His 
popularity  was  also  shown  in  the  regard  paid  to  him  by 
Cassander  and  Ptolemy  and  by  the  complete  failure  of  a 
charge  of  impiety  brought  against  him.  He  was  honoured 
with  a  public  funeral,  in  which  the  whole  people  took  part. 

Theophrastus's  philosophical  relation  to  Aristotle  and  his  place 
in  the  development  of  Peripatetic  doctrine  have  been  sketched 
under  the  head  PERIPATETICS.  It  remains  to  say  a  few  words 
about  his  works  From  the  lists  of  the  ancients  it  appears  that 
the  activity  of  Theophrastus  extended  over  the  whole  lield  of  con 
temporary  knowledge.  Logical,  physical,  biological,  psychological, 
ethical,  political,  rhetorical,  and  metaphysical  treatises  are  men 
tioned,  most  of  which  probably  differed  little  from  the  Aristotelian 
treatment  of  the  same  themes,  though  supplementary  in  details. 
On  the  whole,  Theophrastus  seems  to  have  developed  by  preference 
the  observational  and  scientific  side  of  his  master,  and  of  this 
character  are  the  books  and  fragments  that  have  come  down  to  us. 
The  most  important  of  these  are  two  large  botanical  treatises,  On 
the  History  of  Plants  (irepl  <pvr<av  Itrropias],  in  nine  books  (originally 
ten),  and  On  the  Causes  of  Plants  (irepl  tf>vTcav  al-nuv),  in  six  books 
(originally  eight).  These  constitute  the  most  important  contribu 
tion  to  botanical  science  till  we  come  to  modern  times,  and  furnish 
proof  of  the  author's  extensive  and  careful  observation  combined 
with  a  considerable  critical  sagacity.  We  also  possess  fragments 
of  a  History  of  Physics,  a  fragmentary  treatise  On  Stones,  a  work 
On  Sensation  (irtpl  alffdrffftais)  in  the  same  condition,  certain  meta 
physical  airopiai,  which  probably  once  formed  part  of  a  systematic 
treatise,  and  the  well-known  Ethical  Characters  (jiOtnol  xopaxr^pe^), 
containing  a  delineation  of  moral  types,  probably  an  extract  or 
compilation  by  a  later  hand  from  a  larger  ethical  work  of  Theo 
phrastus.  Various  smaller  scientific  fragments  have  been  collected 
in  the  editions  of  J.  G.  Schneider  (1818-21)  and  F.  Wimmer(1886) 
and  in  Usener's  Analecta  Theophrastea. 

THEOPHYLACT,  a  well-known  Biblical  commentator, 
was  born  most  probably  at  Euripus,  in  Euboea,  about  the 
middle  of  the  llth  century.  He  became  a  deacon  at  Con 
stantinople,  and  attained  a  high  reputation  as  a  scholar, 
as  is  shown  by  the  fact  that  he  became  the  tutor  of 
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Constantine  Porphyrogenitus,  son  of  Michael  VII.,  for 
whom  he  wrote  his  IlaiSeia  /Jao-iAiKTj.  About  1078  he 
went  into  Bulgaria  as  archbishop  of  Achris.  In  his  letter 
he  complains  much  of  the  rude  manners  of  the  Bulgarians, 
and  he  sought  to  be  relieved  of  his  office,  but  apparently 
without  success.  His  death  took  place  after  1107. 

His  commentaries  on  the  Gospels,  Acts,  the  Pauline  epistles, 
and  the  Minor  Prophets  are  founded  on  those  of  Chrysostom,  but 
deserve  the  considerable  place  they  hold  in  exegetical  literature 
for  their  appositeness,  sobriety,  accuracy,  and  judiciousness.  His 
other  extant  works  include  seventy-five  letters  and  various  homilies 
and  orations  and  other  minor  pieces.  A  splendid  edition  of  the 
whole  in  Greek  and  Latin,  with  a  preliminary  dissertation,  was 
published  in  1754-63  by  J.  F.  B.  M.  de  Rossi  (4  vols.  fol.,  Venice). 

THEOPHYLACT  of  Simocatta.     See  vol.  iv.  p.  613. 

THEOPOMPUS  of  Chios,  a  celebrated  historian  and 
rhetorician,  was  born  about  378  B.C.  In  early  youth  he 
seems  to  have  spent  some  time  at  Athens,  along  with  his 
father,  who  had  been  exiled  on  account  of  his  Laconian 
sympathies.  Here  he  became  a  pupil  of  Isocrates,  and 
rapidly  made  great  progress  in  rhetoric  :  we  are  told  that 
Isocrates  used  to  say  that  Ephorus  required  the  spur  but 
Theopompus  the  bit  (Cic.,  Brutus,  §  204).  At  first  he 
appears  to  have  composed  epideictic  speeches,  in  which  he 
attained  to  such  proficiency  that  in  352-351  he  gained 
the  prize  of  oratory  given  by  Artemisia  in  honour  of  her 
husband,  although  Isocrates  was  himself  among  the  com 
petitors.  It  is  said  to  have  been  the  advice  of  his  teacher 
that  finally  determined  his  career  as  an  historian, — a  career 
for  which  his  abundant  patrimony  and  wide  knowledge  of 
men  and  places  (Fr.  26)  had  singularly  fitted  him.  Through 
the  influence  of  Alexander,  he  was  restored  to  Chios  about 
333,  and  figured  for  some  time  as  one  of  the  boldest  and 
most  uncompromising  leaders  of  the  aristocraticai  party 
in  his  native  town.  After  Alexander's  death  he  was  again 
expelled,  and  took  refuge  with  Ptolemy  in  Egypt,  where 
he  appears  to  have  met  with  a  somewhat  cold  reception. 
The  date  of  his  death  is  unknown. 

The  works  of  Theopompus  were  chiefly  historical,  and  later 
writers  frequently  cite  them  as  authorities.  They  included  an 
Epitome  of  Herodotus 's  History,  the  Hellenics  ('EAATj^Ka',  'EA.A.Tjj'j/ca} 
ta-Topiai),  the  History  of  Philip  (QiXiinriKa),  and  several  panegyrics 
and  hortatory  addresses,  the  chief  of  which  was  the  Letter  to 
Alexander.  The  genuineness  of  the  epitome  of  Herodotus  has 
been  called  in  question ;  we  possess  only  five  quotations  from  it, 
preserved  by  grammarians  or  lexicographers,  and  consisting  only 
of  single  words.  The  Hellenics  was  a  somewhat  ambitious  work  in 
12  books,  extending  from  411  (where  Thucydides  breaks  off)  to  394 
— the  date  of  the  battle  of  Cnidus.  A  few  insignificant  fragments 
remain,  but  do  not  suffice  to  give  us  any  idea  of  the  general 
character  of  the  work.  By  far  the  most  ambitious  history  written 
by  Theopompus  was  the  $i\nririKd.  In  this  he  narrated  the  history 
of  Philip's  reign  (360-336)  in  58  books,  with  frequent  digressions 
on  the  names  and  customs  of  the  various  races  and  countries  of 
which  he  had  occasion  to  speak.  So  numerous  were  these  digres 
sions  that  Philip  III.  of  Macedon  reduced  the  bulk  of  the  history 
from  58  to  16  books  by  cutting  out  those  parts  which  had  no 
connexion  with  the  achievements  of  the  king.  It  was  from  this 
history  that  Diodorus  and  Trogus  Pompeius  derived  much  of  their 
materials.  Several  fragments,  chiefly  anecdotes  and  strictures  of 
various  kinds  upon  the  character  of  nations  and  individuals,  are 
preserved  by  Athenseus,  Plutarch,  and  others.  Of  the  Letter  to 
Alexander  we  possess  one  or  two  fragments  cited  by  Athenseus, 
animadverting  severely  upon  the  immorality  and  dissipations  of 
Harpalus.  The  Attack  upon  Plato,  and  the  treatise  On  Piety, 
which  are  sometimes  referred  to  as  separate  works,  were  perhaps 
only  two  of  the  many  digressions  in  the  history  of  Philip;  some 
writers  have  doubted  their  authenticity. 

The  nature  of  the  extant  fragments  fully  bears  out  the  criticisms 
of  antiquity  upon  Theopompus.  Their  style  is  clear  and  pure,  full 
of  choice  and  pointed  expressions,  but  lacking  in  the  weight  and 
dignity  which  only  profound  thought  can  supply.  As  we  might 
expect  in  a  pupil  of  Isocrates,  he  is  especially  careful  to  avoid 
hiatus.  The  artistic  unity  of  his  work  suffered  severely  from  the 
frequent  episodes  with  which  it  was  interspersed ;  his  account  of 
Sicily,  for  example,  extended  over  several  books.  Another  fault 
was  his  excessive  fondness  for  romantic  and  incredible  stories 
(Fr.  33,  66,  76,  &c.) ;  a  collection  of  some  of  these  was  afterwards 
made  and  published  under  his  name,  with  the  title  of  &avfj.dffia 
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(Diog.  Laert,  i.  115).  He  was  also  severely  blamed  in  antiquity 
for  his  censoriousness,  and  throughout  his  fragments  no  feature  is 
more  striking  than  this  (Fr.  54,  65,  &c.)-  9n  tlie  wllole»  however, 
he  appears  to  have  been  fairly  impartial.  Philip  himself  he  censures 
severely  for  drunkenness  and  immorality  (Fr.  136,  178,  262,  298), 
while  Demosthenes  receives  his  warm  praise  (Fr.  239,  263).  There 
can  be  no  doubt  that  in  the  Philippica  the  world  has  lost  a  great 
variety  of  pleasant  tales  and  historians  much  valuable  information 
upon  many  difficult  points  of  Greek  history  and  life. 
See  Mttller,  Fragmenta  Historico>-um  Grxcorum,  i.  278-333,  Paris,  1885. 

THEORBO.     See  LUTE,  vol.  xv.  p.  71. 

THEOSOPHY,  as  its  derivation  implies,  is  a  term  used 
to  denote  those  forms  of  philosophic  and  religious  thought 
which  claim  a  special  insight  into  the  Divine  nature  and 
its  constitutive  moments  or  processes.  Sometimes  this 
insight  is  claimed  as  the  result  of  the  operation  of  some 
higher  faculty  or  some  supernatural  revelation  to  the  indi 
vidual  ;  in  other  instances  the  theosophical  theory  is  not 
based  upon  any  special  illumination,  but  is  simply  put 
forward  as  the  deepest  speculative  wisdom  of  its  author. 
But  in  any  case  it  is  characteristic  of  theosophy  that  it 
starts  with  an  explication  of  the  Divine  essence,  and 
endeavours  to  deduce  the  phenomenal  universe  from  the 
play  of  forces  within  the  Divine  nature  itself.  It  is  thus 
differentiated  at  once  from  all  philosophic  systems  which 
attempt  to  rise  from  an  analysis  of  phenomena  to  a  know 
ledge,  more  or  less  adequate,  of  the  existence  and  nature 
of  God.  In  all  such  systems,  God  is  the  terminus  ad 
quern,  a  direct  knowledge  of  whom  is  not  claimed,  but  who 
is,  as  it  were,  the  hypothesis  adopted,  with  varying  degrees 
of  certainty  in  different  thinkers,  for  the  explanation  of 
the  facts  before  them.  The  theosophist,  on  the  other 
hand,  is  most  at  his  ease  when  moving  within  the  circle  of 
the  Divine  essence,  into  which  he  seems  to  claim  absolute 
insight.  This,  however,  would  be  insufficient  to  distin 
guish  theosophy  from  those  systems  of  philosophy  which 
are  sometimes  called  "  speculative  "  and  "  absolute,"  and 
which  also  in  many  cases  proceed  deductively  from  the 
idea  of  God.  In  a  wide  sense,  the  system  of  Hegel  or  the 
system  of  Spinoza  may  be  cited  as  examples  of  what  is 
meant.  Both  thinkers  claim  to  exhibit  the  universe  as  the 
evolution  of  the  Divine  nature.  They  must  believe,  there 
fore,  that  they  have  grasped  the  inmost  principles  of  that 
nature  :  so  much  is  involved,  indeed,  in  the  construction 
of  an  absolute  system.  But  it  is  to  be  noted  that,  though 
there  is  much  talk  of  God  in  such  systems,  the  known 
universe — the  world  that  now  is — is  nowhere  transcended ; 
God  is  really  no  more  than  the  principle  of  unity  immanent 
in  the  whole.  Hence,  while  the  accusation  of  pantheism 
is  frequently  brought  against  these  thinkers,  the  term 
theosophical  is  never  used  in  their  regard.  A  theosoph 
ical  system  may  also  be  pantheistic,  in  tendency  if  not  in 
intention ;  but  the  transcendent  character  of  its  Godhead 
definitely  distinguishes  it  from  the  speculative  philosophies 
which  might  otherwise  seem  to  fall  under  the  same  defini 
tion.  An  historical  survey  shows,  indeed,  that  theosophy 
generally  arises  in  connexion  with  religious  needs,  and  is 
the  expression  of  religious  convictions  or  aspirations. 
Now  the  specifically  religious  consciousness  is  not  panthe 
istic  in  any  naturalistic  sense  ;  God  is  rather  regarded  as 
the  transcendent  source  of  being  and  purity,  from  which 
the  individual  in  his  natural  state  is  alienated  and  afar  off. 
Theosophy  accepts  the  testimony  of  religion  that  the 
present  world  lies  in  wickedness  and  imperfection,  and 
faces  the  problem  of  speculatively  accounting  for  this  state 
of  things  from  the  nature  of  the  Godhead  itself.  Theo 
sophy  is  thus  in  some  sort  a  mystical  philosophy  of  the 
existence  of  evil ;  or  at  least  it  assumes  this  form  in  some 
of  its  most  typical  representatives. 

The  name  with  which  it  is  of  tenest  coupled  is  mysticism 
(see  MYSTICISM).  The  latter  term  has  properly  a  practical 
rather  than  a  speculative  reference;  but  it  is  currently 


applied  so  as  to  include  the  systems  of  thought  on  which 
practical  mysticism  was  based.  Thus,  to  take  only  one 
prominent  example,  the  profound  speculations  of  Meister 
ECKHART  (q.v.)  are  always  treated  under  the  head  of 
Mysticism,  but  they  might  with  equal  right  appear  under 
the  rubric  Theosophy.  In  other  words,  while  an  emotional 
and  practical  mysticism  may  exist  without  attempting 
philosophically  to  explain  itself,  speculative  mysticism  is 
almost  another  name  for  theosophy.  There  is  still  a 
certain  difference  observable,  however,  in  so  far  as  the 
speculative  mystic  remains  primarily  concerned  with  the 
theory  of  the  soul's  relation  to  God,  while  the  theosophist 
gives  his  thoughts  a  wider  scope,  and  frequently  devotes 
himself  to  the  elaboration  of  a  fantastic  philosophy  of 
nature. 

In  the  abovB  acceptation  of  the  term,  the  Neoplatonic 
doctrine  of  emanations  from  the  supra-essential  One,  the 
fanciful  emanation-doctrine  of  some  of  the  Gnostics  (the 
aeons  of  the  Valentinian  system  might  be  mentioned),  and 
the  elaborate  esoteric  system  of  the  Kabbalah,  to  which 
the  two  former  in  all  probability  largely  contributed,  are 
generally  included  under  the  head  of  theosophy.  In  the 
two  latter  instances  there  may  be  noted  the  allegorical 
interpretation  of  traditional  doctrines  and  sacred  writings 
which  is  a  common  characteristic  of  theosophical  writers. 
Still  more  typical  examples  of  theosophy  are  furnished  by 
the  mystical  system  of  Meister  Eckhart  and  the  doctrine 
of  Jacob  BOEHME  (q.v.),  who  is  known  as  "  the  theo 
sophist  "par  excellence.  Eckhart's  doctrine  asserts  behind 
God  a  predicateless  Godhead,  which,  though  unknowable 
not  only  to  man  but  also  to  itself,  is,  as  it  were,  the 
essence  or  potentiality  of  all  things.  From  it  proceed, 
and  in  it,  as  their  nature,  exist,  the  three  persons  of  the 
Trinity,  conceived  as  stadia  of  an  eternal  self-revealing 
process.  The  eternal  generation  of  the  Son  is  equivalent 
to  the  eternal  creation  of  the  world.  But  the  sensuous 
and  phenomenal,  as  such,  so  far  as  they  seem  to  imply 
independence  of  God,  are  mere  privation  and  nothingness  ; 
things  exist  only  through  the  presence  of  God  in  them, 
and  the  goal  of  creation,  like  its  outset,  is  the  repose  of 
the  Godhead.  The  soul  of  man,  which  as  a  microcosmos 
resumes  the  nature  of  things,  strives  by  self-abnegation  or 
self-annihilation  to  attain  this  unspeakable  reunion  (what 
Eckhart  calls  being  buried  in  God).  Regarding  evil 
simply  as  privation,  Eckhart  does  not  make  it  the  pivot 
of  his  thought,  as  was  afterwards  done  by  Boehme,  but 
his  notion  of  the  Godhead  as  a  dark  and  formless  essence 
is  a  favourite  thesis  of  theosophy.  The  followers  of 
Eckhart  are  either  practical  mystics,  or  reproduce  at  most 
what  may  be  called  their  master's  speculative  theology,  till 
we  come  to  Boehme. 

Besides  mystical  theology,  Boehme  was  indebted  to  the 
writings  of  Paracelsus.  This  circumstance  is  not  acci 
dental,  but  points  to  an  affinity  in  thought.  The  nature- 
philosophers  of  the  Renaissance,  such  as  Nicholas  of  Cusa, 
Paracelsus,  Cardan,  and  others,  curiously  blend  scientific 
ideas  with  speculative  notions  derived  from  scholastic 
theology,  from  Neoplatonism,  and  even  from  the  Kab 
balah.  Hence  it  is  customary  to  speak  of  their  theories 
as  a  mixture  of  theosophy  and  physics,  or  theosophy  and 
chemistry,  as  the  case  may  be.  Boehme  offers  us  a 
natural  philosophy  of  the  same  sort.  As  Boehme  is  the 
typical  theosophist,  and  as  modern  theosophy  has  nourished 
itself  almost  in  every  case  upon  the  study  of  his  works, 
his  dominating  conceptions  supply  us  with  the  best  illus 
tration  of  the  general  trend  of  this  mode  of  thought.  His 
speculation  turns,  as  has  been  said,  upon  the  necessity  of 
reconciling  the  existence  and  the  might  of  evil  with  the 
existence  of  an  all-embracing  and  all-powerful  God,  with 
out  falling  into  Manichaeanisin  on  the  one  hand,  or,  on  the 
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other,  into  a  naturalistic  pantheism  that  denies  the  reality 
of  the  distinction  between  good  and  evil.  He  faces  the 
difficulty  boldly,  and  the  eternal  conflict  between  the  two 
may  be  said  to  furnish  him  with  the  principle  of  his 
philosophy.  It  is  in  this  connexion  that  he  insists  on 
the  necessity  of  the  Nay  to  the  Yea,  of  the  negative  to  the 
positive.  Eckhart's  Godhead  appears  in  Boehme  as  the 
abyss,  the  eternal  nothing,  the  essenceless  quiet  ("  Un- 
grund  "  and  "  Stille  ohne  Wesen  "  are  two  of  Boehme's 
phrases).  But,  if  this  were  all;  the  Divine  Being  would 
remain  an  abyss  dark  even  to  itself.  In  God,  however, 
as  the  condition  of  His  manifestation,  lies,  according  to 
Boehme,  the  "  eternal  nature  "  or  the  mysterium  magnum, 
which  is  as  anger  to  love,  as  darkness  to  light,  and,  in 
general,  as  the  negative  to  the  positive.  This  principle 
(which  Boehme  often  calls  the  evil  in  God)  illuminates 
both  sides  of  the  antithesis,  and  thus  contains  the  possi 
bility  of  their  real  existence.  By  the  "  Qual "  or  torture, 
as  it  were,  of  this  diremption,  the  universe  has  qualitative 
existence,  and  is  knowable.  Even  the  three  persons  of 
the  Trinity,  though  existing  idealiter  beforehand,  attain 
reality  only  through  this  principle  of  nature  in  God, 
which  is  hence  spoken  of  as  their  matrix.  It  forms  also 
the  matter,  as  it  were,  out  of  which  the  world  is  created ; 
without  the  dark  and  fiery  principle,  we  are  told,  there 
would  be  no  creature.  Hence  God  is  sometimes  spoken 
of  as  the  father,  and  the  eternal  nature  as  the  mother,  of 
things.  Creation  (which  is  conceived  as  an  eternal  pro 
cess)  begins  with  the  creation  of  the  angels.  The  subse 
quent  fall  of  Lucifer  is  explained  as  his  surrender  of 
himself  to  the  principle  of  nature,  instead  of  dwelling  in 
the  heart  of  God.  He  sought  to  make  anger  predominate 
over  love  ;  and  he  had  his  will,  becoming  prince  of  hell, 
the  kingdom  of  God's  anger,  which  still  remains,  however, 
an  integral  part  of  the  Divine  universe.  It  is  useless  to 
follow  Boehme  further,  for  his  cosmogony  is  disfigured  by 
a  wild  Paracelsian  symbolism,  and  his  constructive  efforts 
in  general  are  full  of  the  uncouth  straining  of  an  untrained 
writer.  In  spite  of  these  defects,  his  speculations  have 
exercised  a  remarkable  influence  within  the  present 
century,  notably  upon  the  later  phases  of  Schelling's 
philosophy,  upon  Franz  von  Baader,  Molitor,  and  others. 

Schelling's  Philosophical  Inquiries  into  the  Nature  of 
Human  Freedom  (1809)  is  almost  entirely  a  reproduction 
of  Boehme's  ideas,  and  forms,  along  with  Baader's  writ 
ings,  the  best  modern  example  of  theosophical  speculation. 
In  his  philosophy  of  identity  SCHELLI:NTG  (q.v.)  had  already 
defined  the  Absolute  as  pure  indifference,  or  the  identity 
of  subject  and  object  (of  the  ideal  and  the  real),  but 
without  advancing  further  into  theogony.  He  now  pro 
ceeded  to  distinguish  three  moments  in  God,  the  first  of 
which  is  the  pure  indifference  which,  in  a  sense,  precedes 
all  existence — the  primal  basis  or  abyss,  as  he  calls  it,  in 
agreement  with  Boehme.  But,  as  there  is  nothing  before 
or  besides  God,  God  must  have  the  ground  or  cause  of  His 
existence  in  Himself.  This  is  the  second  moment,  called 
nature  in  God,  distinguishable  from  God,  but  inseparable 
from  Him.  It  is  that  in  God  which  is  not  God  Himself  ; 
it  is  the  yearning  of  the  eternal  One  to  give  birth  to 
itself.  This  yearning  is  a  dumb  unintelligent  longing, 
which  moves  like  a  heaving  sea  in  obedience  to  some  dark 
and  indefinite  law,  and  is  powerless  to  fashion  anything  in 
permanence.  But  in  correspondence  to  the  first  stirring 
of  the  Divine  existence  there  awakes  in  God  Himself  an 
inner  reflexive  perception,  by  means  of  which — since  no 
object  is  possible  for  it  but  God — God  beholds  Himself  in 
His  own  image.  In  this,  God  is  for  the  first  time  as  it 
were  realized,  although  as  yet  only  within  Himself.  This 
perception  combines  as  understanding  with  the  primal 
yearning,  which  becomes  thereby  free  creative  will,  and 


works  formatively  in  the  originally  lawless  nature  or  ground. 
In  this  wise  is  created  the  world  as  we  know  it.  In  every 
natural  existence  there  are,  therefore,  two  principles  to  be 
distinguished — first,  the  dark  principle,  through  which  this 
is  separated  from  God,  and  exists,  as  it  were,  in  the  mere 
ground  ;  and,  secondly,  the  Divine  principle  of  understand 
ing.  The  first  is  the  particular  will  of  the  creature,  the 
second  is  the  universal  will.  In  irrational  creatures  the 
particular  will  or  greed  of  the  individual  is  controlled  by 
external  forces,  and  thus  used  as  an  instrument  of  the 
universal.  But  in  man  the  two  principles  are  consciously 
present  together,  not,  however,  in  inseparable  union,  as 
they  are  in  God,  but  with  the  possibility  of  separation. 
This  possibility  of  separation  is  the  possibility  of  good  and 
evil.  In  Boehme's  spirit,  Schelling  defended  his  idea  of 
God  as  the  only  way  of  vindicating  for  God  the  conscious 
ness  which  naturalism  denies,  and  which  ordinary  theism 
emptily  asserts.  This  theosophical  transformation  of 
Schelling's  doctrine  was  largely  due  to  the  influence  of  his 
contemporary  BAADEK  (q.v.).  Baader  distinguishes,  in  a 
manner  which  may  be  paralleled  from  Boehme,  between 
an  immanent  or  esoteric  process  of  self-production  in  God, 
through  which  He  issues  from  His  unrevealed  state,  and  the 
ernanent,  exoteric,  or  real  process,  in  which  God  overcomes 
and  takes  up  into  Himself  the  eternal  "  nature "  or  the 
principle  of  selfhood,  and  appears  as  a  Trinity  of  persons. 
The  creation  of  the  world  is  still  further  to  be  distinguished 
from  these  two  processes  as  an  act  of  freedom  or  will ;  it 
cannot,  therefore,  be  speculatively  constructed,  but  must 
be  historically  accepted.  Baader,  who  combined  his  theo- 
sophy  with  the  doctrines  of  Roman  Catholicism,  has  had 
many  followers.  Among  thinkers  on  the  same  lines,  but 
more  or  less  independent,  Molitor  is  perhaps  the  most 
important.  SWEDEXBORG  (q.v.)  is  usually  reckoned  among 
the  theosophists,  and  some  parts  of  his  theory  justify  this 
inclusion ;  but  his  system  as  a  whole  has  little  in  common 
with  those  speculative  constructions  of  the  Divine  nature 
which  form  the  essence  of  theosophy,  as  strictly  under 
stood.  (A.  SE.) 

THERA,  or,  as  it  is  now  called,  SA^TORIN,  is  a  volcanic 
island  in  the  ^Egean  Sea,  the  southernmost  of  the  group 
of  islands,  called  Sporades,  which  intervene  between  the 
Cyclades  and  Crete.  From  the  last-named  island  it  is 
separated  by  a  space  of  60  miles  of  sea,  but  the  lofty 
Cretan  ranges 
of  Dicte  and 
Ida  are  clearly 
visible  from  it 
in  fine  weather. 
In  shape  San- 
torin  forms  a 
crescent,  and 
encloses  a  bay 
on  the  north, 
east,  and  south, 
while  on  the 
western  side 
lies  the  smaller 
island  of  Ther- 
asia.  The  en 
circling  wall 
thus  formed, 
which  is  ellip 
tical  in  shape 
and  18  miles 
round  in  its 
inner  rim  is  Thera  and  neighbouring  Islands. 

broken  in  two  places, — towards  the  north-west  by  a  strait 
a  mile  in  breadth,  where  the  water  is  not  less  than  1100 
feet  deep,  and  towards  the  south-west  by  an  aperture  about 
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3  miles  wide,  where  the  water  is  shallow,  and  an  island 
called  Aspronisi  or  White  Island,  lying  in  the  middle,  serves 
as  a  stepping-stone  between  the  two  promontories.  The 
cliffs  rise  perpendicularly  from  the  waters  of  the  bay,  in 
some  places  to  the  height  of  1000  feet ;  but  towards  the 
open  sea,  both  in  Santorin  and  Therasia,  the  ground  slopes 
gradually  away,  and  has  been  converted  into  broad  level 
terraces,  everywhere  covered  with  tufaceous  agglomerate, 
which,  though  extraordinarily  bare  and  ashen  to  the  eye, 
is  the  soil  which  produces  the  famous  Santorin  wine. 
Towards  the  south-east  rises  the  limestone  peak  of  Mount 
Elias,  the  highest  point  of  the  island  (1887  feet),  and  the 
only  part  that  existed  before  the  volcano  was  formed.  In 
the  middle  of  the  basin  lie  three  small  islands,  which  are  the 
centre  of  volcanic  activity,  and  are  called  Palaea,  Mikra, 
and  Nea  Kaumene,  or  the  Old,  the  Little,  and  the  New 
Burnt  Island  ;  the  highest  of  these,  Nea  Kaumene,  is  351 
feet  above  the  sea-level.  Owing  to  the  depth  of  the  water 
there  is  no  anchorage,  and  vessels  have  to  be  moored  to 
the  shore,  except  at  one  point  in  the  neighbourhood  of 
the  modern  town,  where  there  is  a  slight  rim  of  shallow 
bottom.  The  cliffs  both  of  Santorin  and  Therasia  present 
an  extraordinary  appearance,  being  marked  in  horizontal 
bands  by  black  lava,  white  porous  tufa,  and  other  volcanic 
strata,  some  parts  of  which  are  coloured  dark  red.  The 
modern  town  of  Thera  (or  Phera,  as  it  is  more  commonly 
pronounced)  is  built  at  the  edge  of  these,  overlooking  the 
middle  of  the  bay  at  a  height  of  900  feet  above  the  water, 
and  the  houses  of  which  it  is  composed  are  themselves 
peculiar,  for  their  foundations,  and  in  some  cases  their 
sides  also,  are  excavated  in  the  tufa,  so  that  occasionally 
they  are  hardly  traceable  except  by  their  chimneys ;  and, 
owing  to  the  absence  of  timber, — for,  with  the  exception 
of  the  fig,  the  cactus,  and  the  palm,  there  are  hardly  any 
trees  in  the  island, — they  are  roofed  with  barrel  vaults  of 
stone  and  cement.  Both  wood  and  water  have  occasion 
ally  to  be  imported  from  the  neighbouring  islands,  for 
there  are  no  wells,  and  the  rain  water,  which  is  collected 
in  numerous  cisterns,  does  not  always  suffice.  The  largest 
of  the  other  towns  or  villages  is  that  of  Apanomeria,  near 
the  northern  entrance,  which  is  crowded  together  in  a 
white  mass,  while  the  rocks  below  it  are  the  reddest  that 
are  seen  in  the  island. 

Santorin  has  from  the  earliest  times  been  a  centre  of  volcanic 
agency,  and  is  closely  connected  with  the  earthquake  movements 
to  which  the  countries  in  the  neighbourhood  of  the  Mgean  are 
subject,  and  which  have  been  the  chief  cause  of  the  destruction  of 
the  public  buildings  of  ancient  Greece.  It  is  hardly  accurate  to 
speak  of  the  basin  which  forms  the  harbour  as  a  crater,  for  most 
geologists,  including  Lyell,  support  the  view  that  the  whole  of  this 
space  was  once  covered  by  a  single  volcanic  cone,  the  incline  of 
which  is  represented  by  the  outward  slope  of  Santorin  and  Therasia, 
•while  the  position  of  the  crater  was  that  now  occupied  by  the 
Kauraene  Islands ;  and  that,  at  some  remote  period,  owing  to  the 
sinking  of  the  strata  beneath,  the  central  portion  of  this,  extend 
ing  over  an  area  which  a  French  writer  compares  with  that  included 
within  the  fortifications  of  Paris  at  the  time  of  the  siege,  fell  in, 
by  which  convulsion  the  basin  was  formed.  The  principal  erup 
tions  that  have  taken  place  within  historic  times  are  that  of  196 
B.C.,  when,  as  we  learn  from  Strabo  (i.  3,  §  16,  p.  57),  flames  rose 
from  the  water  halfway  between  Thera  and  Therasia  for  four  days, 
and  the  island  of  Palsea  Kaumene  was  ejected ;  that  of  726  A.D., 
during  the  reign  of  the  emperor  Leo  the  Isaurian,  when  an  addition 
was  made  to  that  island,  and  the  pumice-stone  that  was  cast  forth 
was  carried  by  the  waves  to  the  shores  of  Asia  Minor  and  Macedonia ; 
that  of  1573,  when  Mikra  Kaumene  appeared;  that  of  1650,  a 
fearful  eruption,  which  destroyed  many  lives  by  its  noxious  exhala 
tions,  and  ended  in  the  upheaval  of  an  island  in  the  sea  to  the 
north-east  of  Santorin,  which  afterwards  subsided  and  became  a 
permanent  reef  below  the  sea-level;  that  of  1707,  when  Nea 
Kaumene  arose ;  and,  within  the  recollection  of  the  present  genera 
tion,  that  of  1866. 

Santorin  and  Therasia  have  been  recently  the  scene  of  a  remark 
able  archaeological  discovery.  In  the  southern  parts  of  both  those 
islands  prehistoric  dwellings  have  been  found  at  some  height  above 
the  sea,  and  there  is  no  reasonable  cause  to  doubt  that  these  date 


from  a  period  antecedent  to  the  falling  in  of  the  crater  and  the 
formation  of  the  bay.  This  is  proved  by  their  position  underneath 
the  layer  of  tufa  which  covers  the  islands,  and,  moreover,  by  these 
layers  of  tufa  being  broken  off  precipitously,  in  the  same  way  as  the 
lava-rocks,  a  fact  which  can  only  be  explained  by  the  supposition 
that  they  all  fell  in  together.  The  foundations  of  the  dwellings 
rested,  not  on  the  tufa,  but  on  the  lava  below  it;  and  here  and 
there  between  the  stones  branches  of  wild  olive  were  found,  accord 
ing  to  a  mode  of  building  that  still  prevails  in  the  island,  in  order 
to  resist  the  shocks  of  earthquakes.  Part  of  the  skeleton  of  a  man 
was  discovered,  and  large  vases,  some  containing  grain,  others 
stone  instruments  very  carefully  worked.  Some  of  these  vases 
were  of  fine  yellowish  earth,  ornamented  with  brown  bands ;  some, 
of  smaller  size,  were  more  elaborately;  decorated,  sometimes  with 
lines  representing  foliage,  and  in  a  few  instances  with  figures  of 
animals ;  some  were  of  red  earth,  without  ornament ;  while  others, 
of  pale  red  earth,  were  of  very  large  dimensions.  No  implements 
of  metal  were  found.  Naturally  it  has  been  the  subject  of  much 
discussion  what  was  the  origin  of  this  very  primitive  art.  The  late 
M.  Dumont,  who  was  the  leading  authority  on  the  subject  (Les 
Ceramiques  de  la  Grtce  Propre,  pp.  74,  75,  209),  though  speaking 
with  great  caution  on  account  of  the  insufficiency  of  the  evidence, 
inclined  to  the  belief  that  it  was  partly  derived  from  Phoenician 
influence,  but  at  the  same  time  that  there  were  evident  traces  of 
native  originality.  Comparing  it  in  respect  of  date  with  the  other 
prehistoric  developments  of  art  in  the  neighbourhood  of  the  .ZEgean, 
he  would  place  it  later  than  that  of  Hissarlik,  but  earlier  than 
those  of  lalysus  in  Rhodes,  and  of  Mycenae. 

In  Greek  legend  the  island  of  Thera  was  connected  with  the 
story  of  the  Argonauts,  for  it  was  represented  as  sprung  from  a 
clod  of  earth  which  was  presented  to  those  heroes  by  Triton 
(Apollon.,  Argonaut.,  iv.  1551  sq.,  1731  sq.).  According  to 
Herodotus  (iv.  147),  a  Phoenician  colony  was  established  there  by 
Cadmus — a  story  which  proves  at  least  the  belief  that  there  was 
an  early  settlement  of  that  race  in  the  island.  It  has  even  been 
conjectured  (see  vol.  xviii.  p.  806)  that  the  alphabet  was  introduced 
into  Greece,  not,  as  was  commonly  believed,  through  Thebes,  but 
by  way  of  Thera.  Subsequently,  we  are  told,  a  colony  from  Sparta, 
including  some  of  the  Minyse,  was  led  thither  by  Theras,  who  gave 
the  island  his  own  name,  in  place  of  that  of  Calliste  which  it  had 
borne  before.  But  the  one  event  which  gave  importance  to  Thera 
in  ancient  history  was  the  planting  of  its  famous  colony  of  Gyrene 
on  the  north  coast  of  Africa  by  Battus  in  631  B.C.,  in  accordance 
with  a  command  of  the  Delphic  oracle.  The  ancient  capital,  which 
bore  the  same  name  as  the  island,  has  been  identified  by  an  inscrip 
tion  as  occupying  a  site  on  the  eastern  coast  called  Mesa-Vouno, 
between  Mount  Elias  and  the  sea.  The  other  remains  of  the 
classical  period  consist  of  walls  and  tombs,  together  with  several 
lieroa  or  small  shrines,  one  of  which,  now  dedicated  to  St  Nicholas 
Marmorites,  who  is  so  called  in  honour  of  his  marble  structure,  is 
an  almost  unique  specimen  of  a  perfect  Greek  temple,  for  even  the 
roof  remains  intact.  After  the  fourth  crusade,  when  the  Byzantine 
empire  was  partitioned  among  the  Latins,  this  island  formed  a 
portion  of  the  duchy  of  the  Archipelago ;  and  it  was  at  this  period 
that  it  received  the  name  of  Santorin,  i.e.,  St  Irene,  after  the 
patron  saint  of  the  place,  to  whom  Tournefort  mentions  that  in 
his  time  nine  or  ten  chapels  were  dedicated.  At  the  present  day 
Sautorin  is  in  a  prosperous  condition,  for,  in  addition  to  the  wine 
trade,  which  is  highly  remunerative,  there  is  a  large  export  of 
pozzolana,  which  has  been  much  used  for  the  works  at  Port  Said  in 
connexion  with  the  Suez  Canal,  since,  when  mixed  with  lime,  it 
forms  a  very  hard  cement  which  resists  the  action  of  the  sea. 

General  information  with  regard  to  the  Thera  group  will  be  found  in  Ross's 
Inselreisen,  and  in  Lieut.  Leycester's  paper  in  vol.  xx.  of  the  Journal  of  the  R. 
Geogr.  Soc.;  a  very  complete  account  of  the  scientific  phenomena  is  given  in 
Fouque"s  Santorin  et  ses  Eruptions.  On  the  prehistoric  antiquities,  Lenormant, 
Revue  Archeologique,  new  ser.,  vol.  xiv.,  and  Fouque",  Archives  des  Missions,  2d 
ser.,  vol.  iv.,  and  "  Une  Pompe"i  Ant^historique,"  in  the  Revue  des  Deux  blondes, 
vol.  Ixxxiii.,  should  be  consulted.  Of  the  life  of  the  modern  inhabitants  a  graphic 
account  is  given  in  Mr  Bent's  Cydades.  (H.  F.  T.) 

THERAMENES,  an  Athenian  who  played  a  prominent 
part  in  the  history  of  Athens  towards  the  close  of  the 
Peloponnesian  War  and  in  the  revolution  which  followed  it. 
He  was  one  of  the  conspirators  who,  in  411  B.C.,  abolished 
the  democracy  at  Athens,  and  substituted  the  oligarchy  of 
the  Four  Hundred.  The  adhesion  of  the  army  in  Samos 
to  the  democracy,  however,  created  dissensions  among  the 
oligarchs  at  Athens.  Theramenes  supported  the  more 
moderate  section,  and  was  the  chief  means  of  destroying 
a  fortress  which  the  extreme  section  had  been  building 
at  the  mouth  of  the  harbour,  ostensibly  as  a  protection 
against  any  violent  movement  on  the  part  of  the  democrats 
at  Samos,  but  really,  according  to  Theramenes,  to  admit 
the  enemy.  He  further  accused  Antiphon  and  Archeptole- 
mus,  members  of  the  extreme  oligarchical  party,  who, 
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according  to  Lysias,  had  been  his  own  intimate  friends, 
and  secured  their  capital  punishment.  In  410  Theramenes 
commanded  one  of  the  three  squadrons  of  the  Athenian 
fleet  in  the  victory  over  the  Spartans  at  Cyzicus.  In  409 
he  took  part  in  the  siege  of  Chalcedon  and  the  capture  of 
Byzantium.  At  the  battle  of  Arginusse  in  406  he  was 
one  of  the  officers  deputed  by  the  generals  in  command  to 
pick  up  the  crews  of  the  disabled  ships  ;  but  the  rescue 
was  not  effected,  on  account,  it  seems,  of  the  storm. 
Nevertheless,  on  his  return  to  Athens,  Theramenes  took 
a  leading  part  in  accusing  and  procuring  the  condemnation 
to  death  of  the  generals  for  neglecting  to  rescue  the  men. 
When  Athens  was  besieged  by  the  Peloponnesians,  Thera 
menes  conducted  the  negotiations  for  surrendering  the  city, 
traitorously  prolonging  them  till  starvation  compelled  the 
Athenians  to  accept  the  rigorous  terms  imposed  by  Sparta. 
After  the  surrender  he  formed  one  of  the  notorious  Thirty 
who,  backed  by  a  Spartan  garrison,  misgoverned  Athens. 
But  by  opposing  their  excesses  he  incurred  their  suspicions, 
and,  being  denounced  by  Critias,  the  most  violent  of  the 
Thirty,  he  was,  in  defiance  of  the  forms  of  law,  put  to 
death  (404).  He  submitted  to  his  fate  with  a  fortitude 
which  won  the  admiration  of  his  contemporaries  and  of 
posterity,  and  which  might  well  have  graced  the  close  of  a 
better  life.  His  ability  and  eloquence  are  recognized  by 
Thucydides,  and  Aristotle  is  said  by  Plutarch  (Nic.,  2)  to 
have  reckoned  him  one  of  the  three  best  patriots  of  Athens. 
This  latter  judgment  is  not  borne  out  by  the  facts  as  we 
know  them.  Rather  Theramenes  appears  as  a  selfish  and 
faithless  trimmer,  who  deserved  his  nickname  Cothurnus 
(a  boot  which  fitted  either  foot). 

The  chief  authorities  for  his  life  are  Thucydides,  viii. ;  Xenophon, 
Hellenica,  i. ,  ii. ;  Lysias,  Contra  Erat. ;  Diodorus,  xiii.,  xiv. 

THERAPEUT^E.     See  MONACHISM,  vol.  xvi.  p.  698. 

THERESA,  ST  (1515-1582).  Teresa  de  Cepeda, 
perhaps  the  favourite  saint  of  modern  Spain,  was  born  at 
Avila,  in  Old  Castile,  on  the  28th  of  March  1515, — at  the 
very  time,  adds  her  biographer,  "  when  Luther  was  secret 
ing  the  poison  which  he  vomited  out  two  years  later." 
She  was  one  of  a  large  family — eight  sons  and  three 
daughters.  Her  father  was  a  Spanish  gentleman  of  good 
family,  whose  time  was  chiefly  occupied  with  devotional 
reading  and  works  of  charity.  Teresa's  mother,  his  second 
wife,  was  a  beautiful  woman,  confined  generally  to  a  sofa 
by  delicate  health.  From  her  her  daughter  appears  to 
have  inherited  both  delicacy  of  health  and  a  remarkably 
susceptible  imagination.  She  delighted  in  the  books  of 
knight-errantry  which  abounded  in  the  library,  and  her 
children  sat  up  at  night  in  their  nursery -over  the  same 
romances.  But  Teresa's  imagination  was  judiciously 
diverted  by  her  father  to  another  form  of  heroism.  She 
was  soon  as  deep  in  the  histories  of  the  martyrs  as  she 
had  been  in  the  tales  of  chivalry.  She  learned  from  these 
histories  that  martyrs  passed  straight  to  heaven  without 
any  detention  in  purgatory  ;  and,  being  eminently  practical 
as  well  as  imaginative,  she  resolved  to  secure  that  blessing 
for  herself.  When  she  was  seven  years  old,  she  started 
off  with  her  little  brother  to  go  and  seek  martyrdom  in  the 
country  of  the  Moors.  They  had  reached  the  bridge  on 
the  stream  which  runs  through  the  town,  when  an  uncle 
met  them  and  brought  them  back.  Balked  thus  of  their 
desire,  they  played  at  hermits,  making  themselves  cells 
in  the  garden,  and  giving  away  their  pocket-money  to 
beggars.  Teresa  lost  her  mother  early,  and  as  she  grew 
up  the  vanities  and  flirtations  of  a  pretty  girl  took  the 
place  of  these  pious  imaginations.  Her  father  deemed  it 
best  to  send  her  to  be  educated  in  an  Augustinian  convent 
in  the  town,  but  without  any  thoughts  of  her  adopting  a 
religious  life.  She  would  probably  have  married  like  her 
sisters,  had  it  not  been  for  an  attack  of  illness.  She  was 


sent  away  for  change  of  air  on  a  visit  to  one  of  her  sisters, 
and  on  her  way  home  spent  some  days  with  a  saintly 
uncle,  who  was  on  the  eve  of  entering  a  monastery,  and 
who  strongly  urged  her  to  withdraw  from  the  world.  Her 
father  was  greatly  opposed  to  the  step,  but  Teresa  was 
not  to  be  turned  from  what  she  conceived  to  be  her  duty. 
She  was  only  eighteen  when  she  left  home  one  morning, 
and  applied  for  admission  at  the  Carmelite  convent  of  the 
Incarnation.  She  was  disappointed  at  first  at  the  slack 
ness  of  discipline.  The  sisters  mixed  freely  in  the  society 
of  Avila,  receiving  visits  and  returning  them,  and  often 
absenting  themselves  from  the  cloister  for  months  at  a 
time.  For  the  first  three  years  she  was  constantly  subject 
to  attacks  of  sickness,  fainting  fits,  and  paroxysms  of  pain, 
but  she  prayed  to  St  Joseph,  after  which  she  became 
comparatively  better,  though  her  nervous  system  was 
completely  shaken.  But  she  appears  afterwards  to  have 
accommodated  herself  with  tolerable  success  to  the  world- 
liness  of  her  environment,  though  not  without  intervals  of 
religious  misgiving.  "  For  twenty  years,"  she  says,  "  I 
was  tossed  about  on  a  stormy  sea  in  a  wretched  condition, 
for,  if  I  had  small  content  in  the  world,  in  God  I  had  no 
pleasure.  At  prayer  time  I  watched  for  the  clock  to  strike 
the  end  of  the  hour.  To  go  to  the  oratory  was  a  vexation 
to  me,  and  prayer  itself  a  constant  effort."  At  one  time 
she  abandoned  prayer  altogether,  as  she  found  it  impos 
sible  to  fix  her  thoughts,  and  she  abhorred  the  hypocrisy 
of  mechanically  repeating  a  form  of  words.  It  was  in  the 
year  1554  (her  noviciate  dated  from  1534),  when  she  was 
thus  nearly  forty,  that  the  event  known  as  her  conversion 
took  place,  and  the  second  part  of  her  life  began.  The 
death  of  her  father  roused  her  to  serious  reflexion,  and 
one  day,  as  she  entered  the  oratory,  she  was  struck  by 
the  image  of  the  wounded  Christ,  placed  there  for  an 
approaching  festival.  The  blood  was  depicted  as  stream 
ing  over  the  face  from  the  thorns  and  running  from  the 
side  and  the  hands  and  feet.  The  spectacle  of  suffering 
pierced  Teresa's  breast ;  she  fell  in  tears  at  the  feet  of 
the  figure,  and  felt  every  worldly  emotion  die  within  her. 
The  shock  threw  her  into  a  trance,  and  these  trances, 
accompanied  by  visions,  recurred  frequently  in  the  subse 
quent  part  of  her  life.  They  have  since  been  adduced  as 
Divine  attestations  of  her  saintship,  but  the  sisterhood  in 
the  convent  set  them  down  to  possession  by  a  devil ;  her 
new  departure  was  due  in  their  eyes  to  no  worthier  motive 
than  the  desire  to  be  peculiar  and  to  be  reputed  better 
than  other  people.  Teresa  herself  was  very  humble,  and 
thought  their  explanation  might  be  true  ;  she  took  her 
case  to  her  confessor  and  to  the  provincial-general  of  the 
Jesuits.  The  latter  put  her  under  a  course  of  discipline  : 
she  was  to  flog  herself  with  a  whip  of  nettles,  to  wear  a 
haircloth  plaited  with  broken  wires  that  would  tear  the 
skin,  and  to  meditate  daily  on  the  details  of  Christ's 
passion.  One  day,  while  thus  occupied,  her  trance  came 
upon  her,  and  she  heard  a  voice  say,  "  Thou  shalt  have  no 
more  converse  with  men,  but  with  angels."  After  this 
the  trance  or  fit  always  returned  when  she  was  at  prayers, 
and  she  felt  that  Christ  was  close  to  her.  Presently  she 
was  able  to  see  him,  "  exactly  as  he  was  painted  rising  from 
the  sepulchre."  Her  confessor  directed  her  to  exorcise  the 
figure,  and  she  obeyed  with  pain,  but,  it  is  needless  to  say, 
in  vain.  The  visions  grew  more  and  more  vivid.  The 
cross  of  her  rosary  was  snatched  from  her  hand  one  day, 
and  when  returned  it  was  made  of  jewels  more  brilliant 
than  diamonds,  visible,  however,  to  her  alone.  She  had 
often  an  acute  pain  in  her  side,  and  fancied  that  an  angel 
came  to  her  with  a  lance  tipped  with  fire,  which  he  struck 
into  her  heart.  The  27th  of  August  is  kept  sacred  in 
Spain  to  this  mystery,  which  has  also  formed  a  favourite 
subject  of  Spanish  painters ;  it  forms  the  frontispiece  of 
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the  biography  which  is  put  into  the  hands  of  Catholics. 
She  had  also  visions  of  another  description  :  she  was 
shown  hell  with  its  horrors,  and  the  devil  would  sit  upon 
her  breviary,  belabour  her  with  blows,  and  fill  her  cell 
with  imps.  For  several  years  these  experiences  continued, 
and  the  verdict  as  to  their  source  still  remained  far  from 
unanimous.  Meanwhile,  on  the  broad  stage  of  the  world, 
the  Keformation  continued  to  spread  and  establish  itself  ; 
and  this  great  falling  away  became  the  subject  of  much 
searching  of  hearts  to  pious  Catholics.  Teresa  reflected 
like  the  rest,  and  her  experience  led  her  to  find  the  real 
cause  of  the  catastrophe  in  the  relaxation  of  discipline 
within  the  religious  orders.  If  the  ancient  rules  could 
be  restored,  it  appeared  to  her  that  the  evil  might  be 
stemmed ;  and  she  formed  the  project  of  founding  a  house 
in  which  all  the  original  rules  of  the  Carmelite  order 
before  its  relaxation  would  be  observed.  She  met,  not 
unnaturally,  with  great  opposition  from  the  authorities  of 
the  order,  and  in  particular  from  the  prioress  and  sisters  of 
the  Incarnation,  who  looked  upon  the  step  as  a  reflexion 
upon  themselves.  Nevertheless,  she  persevered  with  her 
scheme,  being  encouraged  to  appeal  to  the  pope  by  cer 
tain  priests  who  saw  the  benefit  which  would  accrue  to 
the  church  from  her  zeal.  A  private  house  in  Avila  was 
secretly  got  ready  to  serve  as  a  small  convent,  and,  when 
the  bull  arrived  from  Rome,  Teresa  went  out  on  leave  from 
the  Incarnation  and  installed  four  poor  women  in  the  new 
house  dedicated  to  her  patron  St  Joseph.  It  was  on  the 
24th  of  August  1562  that  mass  was  said  in  the  little 
chapel  and  the  new  order  constituted.  It  was  to  be  an 
prder  of  Descalzos  or  Barefoots,  in  opposition  to  the 
relaxed  parent  body,  the  Calzados.  The  sisters  were  not 
to  be  literally  shoeless,  but  to  wear  sandals  of  rope ;  they 
were  to  sleep  on  straw,  to  eat  no  meat,  to  be  strictly  con 
fined  to  the  cloister,  and  to  live  on  alms  without  regular 
endowment.  After  lodging  her  four  sisters,  Teresa  re 
turned  to  the  Incarnation,  as  in  duty  bound;  but,  when 
the  secret  was  discovered,  Carmelites  and  townspeople 
were  alike  furious.  Violence,  however,  was  prevented, 
and  the  matter  was  referred  to  the  council  of  state  at 
Madrid.  Philip  II.  referred  it  again  to  the  pope,  and 
after  six  months  a  fresh  bull  arrived  from  Pius  V.  The 
provincial  of  her  order  now  gave  her  leave  to  remove  and 
take  charge  of  her  sisterhood.  The  number  of  thirteen,  to 
which  on  grounds  of  discipline  she  had  limited  the  founda 
tion,  was  soon  filled  up,  and  Teresa  spent  here  the  five 
happiest  years  of  her  life.  Her  visions  continued,  and,  by 
command  of  her  ecclesiastical  superiors,  she  wrote  her 
autobiography  containing  a  full  account  of  these  experi 
ences.  She  herself,  however,  profoundly  as  she  believed 
in  their  reality,  saw  the  danger  which  attaches  to  such 
experiences,  and  was  far  from  basing  any  claim  to  holiness 
upon  them.  One  of  her  visions  about  this  time  is 
interesting  as  illustrating  what  is  called  her  mysticism. 
She  fancied  that  she  was  a  mirror  without  frame  and 
without  dimensions,  with  Christ  shining  in  the  centre  of 
it,  and  the  mirror  itself,  she  knew  not  how,  was  in  Christ. 
Teresa  was  now  encouraged  to  carry  her  work  still  further, 
for  the  church  was  girding  itself  to  the  work  of  the 
Counter-Reformation.  The  general  of  the  order  visited 
her  at  Avila,  and  gave  her  powers  to  found  other  houses 
of  Descalzos,  for  men  as  well  as  women.  The  last  fifteen 
years  of  her  life  were  spent  mainly  in  journeys  with  this 
end  and  in  the  continually  growing  labour  of  organization. 
She  travelled  in  a  rude  cart  in  all  weathers,  and  the  story 
of  her  hardships  and  misadventures  impresses  us  with  the 
strength  of  will  that  animated  her  old  and  shaken  frame. 
Convents  were  founded  at  Medina,  Malaga,  Valladolid, 
Toledo,  Segovia,  and  Salamanca,  and  two  at  Alva  under 
the  patronage  of  the  famous  duke.  Then  she  had  three 


years  of  rest,  as  prioress  of  her  old  convent  of  the  Incar 
nation.  She  next  went  to  Seville  to  found  a  house,  thus 
overstepping  for  the  first  time  the  boundaries  of  the 
Castiles,  to  which  her  authorization  limited  her.  The 
latent  hostility  of  the  old  order  was  aroused  ;  the  general 
ordered  the  immediate  suppression  of  the  house  at  Seville, 
and  procured  a  bull  from  Gregory  XIII.  prohibiting  the 
further  extension  of  the  reformed  houses  (1575).  But  the 
movement  against  her  came  from  Italy,  and  was  resented 
by  Philip  and  the  Spanish  authorities  as  undue  interfer 
ence  ;  and,  after  a  fierce  struggle,  during  which  Teresa  was 
two  years  under  arrest  at  Toledo,  the  Carmelites  were 
divided  into  two  bodies  in  1580,  and  the  Descalzos 
obtained  the  right  to  elect  their  own  provincial-generals 
(see  CARMELITES).  The  few  remaining  years  of  Teresa's 
life  were  spent  in  the  old  way,  organizing  the  order  she 
had  founded,  and  travelling  about  to  open  new  convents. 
Sixteen  convents  and  fourteen  monasteries  were  founded 
by  her  efforts;  she  wrote  a  history  of  her  foundations, 
which  forms  a  supplement  to  her  autobiography.  At 
Burgos,  during  the  whole  of  a  wet  autumn  and  winter, 
she  endured  terrible  privations.  Her  own  nuns,  too,  were 
not  always  as  single-minded  and  obedient  as  the  ideal 
sisterhood  of  her  hopes  had  been.  Those  at  St  Joseph  in 
Avila  mutinied  for  a  meat  diet ;  the  prioress  at  Medina 
answered  her  impertinently.  Her  last  journey  of  inspec 
tion  was  cut  short  at  Alva,  where  she  died  on  the  29th  of 
September  1582,  and  was  laid  in  her  first,  but  not  her 
last,  resting-place.  A  violet  odour  and  a  fragrant  oil  were 
said  to  distil  from  her  tomb ;  and  when  it  was  opened 
nine  months  afterwards  the  flesh  was  found  uncorrupted. 
A  hand  cut  off  by  a  fervent  brother  was  found  to  work 
miracles,  and  the  order  became  convinced  that  their 
founder  had  been  a  saint.  It  was  resolved  in  1585  to 
remove  her  remains  to  Avila,  where  she  was  born,  the 
sisters  at  Alva  being  consoled  by  permission  to  retain  the 
mutilated  arm.  But  the  family  of  the  duke  of  Alva  pro 
cured  an  order  from  the  pope  enjoining  that  the  body 
should  be  restored  to  Alva,  and  she  was  accordingly  laid 
there  once  more  in  a  splendid  tomb.  But  even  then  she 
was  not  allowed  to  rest :  she  was  again  disentombed,  to  be 
laid  in  a  more  magnificent  coffin,  and  the  greed  of  reveren 
tial  relic-seekers  made  unseemly  havoc  of  her  bones. 

Teresa  was  canonized  by  Gregory  XV.  in  1622.  The  honour 
was  doubtless  largely  due  to  her  asceticism  and  mystic  visions. 
She  called  herself  Teresa  de  Jesus,  to  signify  the  closeness  of  her 
relation  to  the  heavenly  Bridegroom,  who  directed  all  her  actions. 
Though  she  deprecated  excess  of  ascetic  severity  in  others,  she 
scourged  herself  habitually,  and  wore  a  peculiarly  painful  haircloth. 
But  her  life  shows  her  to  have  been,  besides,  a  woman  of  strong 
practicality  and  good  sense,  full  of  natural  shrewdness,  and  with 
unusual  powers  of  organization.  "  You  deceived  me  in  saying  she 
was  a  woman,"  writes  one  of  her  confessors;  "she  is  a  bearded 
man."  She  was  brave  in  the  face  of  difficulties  and  dangers,  pure 
in  her  motives,  and  her  utterances,  some  of  which  have  been 
quoted,  have  the  true  ethical  ring  about  them.  Her  MSS.  were 
collected  by  Philip  II.  and  placed  in  a  rich  case  in  the  Escorial, 
the  key  of  which  the  king  carried  about  with  him.  Besides  her 
autobiography  and  the  history  of  her  foundations,  her  works  (all 
written  in  Spanish)  contain  a  great  number  of  letters  and  various 
treatises  of  mystical  religion,  the  chief  of  which  are  The  Way  of 
Perfection  and  The  Castle  of  the  Soul.  Both  describe  the  progress 
of  the  soul  towards  perfect  union  with  God. 

Her  works,  edited  by  two  Dominicans,  were  first  published  in  1587,  and  have 
since  appeared  in  various  editions.  They  were  soon  afterwards  translated  into 
Italian,  French,  and  Latin ;  an  English  translation  of  the  Life  and  works  (except 
the  letters)  by  A.  Woodhead  appeared  in  1C69.  More  recently  various  transla 
tions  of  the  Life  have  appeared,— by  John  Dalton  (1851),  who  also  translated  the 
Way  of  Perfection,  and  by  David  Lewis  (1870),  followed  in  1871  by  the  Founda 
tions  from  the  same  hand.  Biographies  appeared  soon  after  her  death  by  the 
Jesuit  Ribera,  who  had  been  her  confessor  (1602),  and  by  Diego  de  Yepez,  con 
fessor  to  Philip  II.  (1599).  Details  are  al>o  given  in  Ribadeneyra's  Flos  Sanctorum 
and  in  Alban  Butler's  Liee$  of  the  Saints.  A  separate  biography,  with  preface 
by  Archbishop  Manning,  appeared  in  1865,  and  an  interesting  and  sympathetic 
account  of  her  life  is  given  in  the  Quarterly  Review  for  October  1883.  (A.  SE.) 

THERESIOPEL,  or  THERESIENSTADT.     See  SZABADKA. 
THERMAL  SPRINGS,     See  GEOLOGY,  vol.  x.  pp.  223, 
270,  and  MINERAL  WATERS. 
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THERMODYNAMICS.  In  a  strict  interpretation,  this 
branch  of  science,  sometimes  called  the  Dynamical  Theory 
of  Heat,  deals  with  the  relations  between  heat  and  work, 
though  it  is  often  extended  so  as  to  include  all  trans 
formations  of  energy.  Either  term  is  an  infelicitous  one, 
for  there  is  no  direct  reference  to  force  in  the  majority  of 
questions  dealt  with  in  the  subject.  Even  the  title  of 
Carnot's  work,  presently  to  be  described,  is  much  better 
chosen  than  is  the  more  modern  designation.  On  the 
other  hand,  such  a  German  phrase  as  die  bewegende  Kraft 
der  Wtirme  is  in  all  respects  intolerable. 

It  has  been  shown  in  a  previous  article  (ENEEGY)  that 
Newton's  enunciation  of  the  conservation  of  energy  as  a 
general  principle  of  nature  was  defective  in  respect  of  the 
connexion  between  work  and  heat,  and  that,  about  the 
beginning  of  the  present  century,  this  lacuna  was  com 
pletely  filled  up  by  the  researches  of  Eumford  and  Davy 
(see  also  HEAT).  In  the  same  article  Joule's  experimental 
demonstration  of  the  principle,  and  his  determination  of 
the  work-equivalent  of  heat  by  various  totally  independent 
processes,  have  been  discussed. 

But  the  conservation  of  energy,  alone,  gives  us  an 
altogether  inadequate  basis  for  reasoning  on  the  work  of 
a  heat-engine.  It  enables  us  to  calculate  how  much  work 
is  equivalent  to  an  assigned  amount  of  heat,  and  vice  versa, 
provided  the  transformation  can  be  effected ;  but  it  tells 
us  nothing  with  respect  to  the  percentage  of  either  which 
can,  under  given  circumstances,  be  converted  into  the 
other.  For  this  purpose  we  require  a  special  case  of  the 
law  of  transformation  of  energy.  This  was  first  given  in 
Carnot's  extraordinary  work  entitled  Eeflexions  sur  la 
Puissance  Motrice  du  Feu,  Paris,  1824.1 


1  The  author,  N-L-Sadi  Carnot  (1796-1832),  was  the  second  son 
of  Napoleon's  celebrated  minister  of  war,  himself  a  mathematician  of 
real  note  even  among  the  wonderful  galaxy  of  which  France  could  then 
boast.  The  delicate  constitution  of  Sadi  was  attributed  to  the  agitated 
circumstances  of  the  time  of  his  birth,  which  led  to  the  proscription 
and  temporary  exile  of  his  parents.  He  was  admitted  in  1812  to  the 
Nicole  Polytechnique,  where  he  was  a  fellow-student  of  the  famous 
Chasles.  Late  in  1814  he  left  the  school  with  a  commission  in  the 
Engineers,  and  with  prospects  of  rapid  advancement  in  his  profession. 
But  Waterloo  and  the  Restoration  led  to  a  second  and  final  proscrip 
tion  of  his  father ;  and,  though  Sadi  was  not  himself  cashiered,  he  was 
purposely  told  off  for  the  merest  drudgeries  of  his  service;  il  fut 
' '  envoye  successivemeut  dans  plusieurs  places  fortes  pour  y  faire  son 
metier  d'ingenieur,  compter  des  briques,  reparer  des  pans  de  murailles, 
et  lever  des  plans  destines  a  s'eufouir  dans  les  cartons,"  as  we  learn 
from  a  biographical  notice  written  by  his  younger  brother.  Disgusted 
with  an  employment  which  afforded  him  neither  leisure  for  original 
work  nor  opportunities  for  acquiring  scientific  instruction,  he  presented 
himself  in  1819  at  the  examination  for  admission  to  the  staff-corps 
(etat-major),  and  obtained  a  lieutenancy.  He  now  devoted  himself 
with  astonishing  ardour  to  mathematics,  chemistry,  natural  history, 
technology,  and  even  political  economy.  He  was  an  enthusiast  in 
music  and  other  fine  arts ;  and  he  habitually  practised  as  an  amuse 
ment,  while  deeply  studying  in  theory,  all  sorts  of  athletic  sports, 
including  swimming  and  fencing.  He  became  captain  in  -the  engineers 
in  1827,  but  left  the  service  altogether  in  the  following  year.  His 
naturally  feeble  constitution,  farther  weakened  by  excessive  devotion 
to  study,  broke  down  finally  in  1832.  A  relapse  of  scarlatina  led  to 
brain  fever,  from  which  he  had  but  partially  recovered  when  he  fell  a 
victim  to  cholera.  Thus  died,  at  the  early  age  of  thirty-six,  one  of 
the  most  profound  and  original  thinkers  who  have  ever  devoted  them 
selves  to  science.  The  work  named  above  was  the  only  one  he 
published.  Though  of  itself  sufficient  to  put  him  in  the  very  fore 
most  rank,  it  contains  only  a  fragment  of  Sadi  Carnot's  discoveries. 
Fortunately  his  manuscripts  have  been  preserved,  and  extracts  from 
them  have  been  appended  by  his  brother  to  a  reprint  (1878)  of  the 
Puissance  Motrice.  These  show  that  he  had  not  only  realized  for 
himself  the  true  nature  of  heat,  but  had  noted  down  for  trial  many 
of  the  best  modern  methods  of  finding  its  mechanical  equivalent,  such 
as  those  of  Joule  with  the  perforated  piston  and  with  the  internal 
friction  of  water  and  mercury.  W.  Thomson's  experiment  with  a 
current  of  gas  forced  through  a  porous  plug  is  also  given.  One  sentence 
of  extract,  however,  must  suffice,  and  it  is  astonishing  to  think  that 
it  was  written  over  sixty  years  ago.  "  On  peut  done  poser  en  these 
generale  que  la  puissance  motrice  est  en  quantite  invariable  dans  la 
nature,  qu'elle  n'est  jamais,  a  proprement  parler,  ni  produite,  ni 
dttruite.  A  la  verite,  elle  change  de  forme,  c'est-a-dire  qu'elle 


The  chief  novelties  of  Carnot's  work  are  the  introduction 
of  the  idea  of  a  cycle  of  operations,  and  the  invaluable 
discovery  of  the  special  property  of  a  reversible  cycle. 
It  is  not  too  much  to  say  that,  without  these  wonderful 
novelties,  thermodynamics  as  a  theoretical  science  could 
not  have  been  developed. 

Carnot's  work  seems  to  have  excited  no  attention  at 
the  time  of  its  publication.  Ten  years  later  (1834) 
Clapeyron  gave  some  of  its  main  features  in  an  ana 
lytical  form,  and  he  also  employed  Watt's  diagram  for  the 
exhibition  of  others.  Even  this,  however,  failed  to  call 
attention  properly  to  the  extremely  novel  processes  of 
Carnot,  and  it  was  reserved  for  Sir  W.  Thomson  (in  1848, 
and  more  at  length  in  1849)  to  point  out  to  scientific  men 
their  full  value.  His  papers  on  Carnot's  treatise,  follow 
ing  closely  after  the  splendid  experimental  researches  of 
Colding  and  Joule,  secured  for  the  dynamical  theory  of 
heat  its  position  as  a  recognized  branch  of  science.  James 
Thomson,  by  Carnot's  methods,  predicted  in  1849  the  low 
ering  of  the  freezing  point  of  water  by  pressure,  which  was 
verified  experimentally  in  the  same  year  by  his  brother. 
Von  Helmholtz  had  published,  two  years  before,  a  strikingly 
original  and  comprehensive  pamphlet  on  the  conservation 
of  energy.  The  start  once  given,  Rankine,  Clausius,  and 
W.  Thomson  rapidly  developed,  though  from  very  different 
standpoints,  the  theory  of  thermodynamics.  The  methods 
adopted  by  Thomson  differed  in  one  special  characteristic 
from  those  of  his  concurrents, — they  were  based  entirely 
on  the  experimental  facts  and  on  necessary  principles ; 
and,  when  hypothesis  was  absolutely  required,  attention 
was  carefully  directed  to  its  nature  and  to  the  reasons 
which  appeared  to  justify  it. 

Three  specially  important  additions  to  pure  science 
followed  almost  directly  from  Carnot's  methods  : — (1)  the 
absolute  definition  of  temperature ;  (2)  the  thermodynamic 
function  or  entropy ;  (3)  the  dissipation  of  energy.  The 
first  (in  1848)  and  the  third  (in  1852)  were  given  by 
\V.  Thomson.  The  second,  though  introduced  by  Rankine, 
was  also  specially  treated  by  Clausius. 

In  giving  a  brief  sketch  of  the  science,  we  will  not 
adhere  strictly  to  any  of  the  separate  paths  pursued  by 
its  founders,  but  will  employ  for  each  step  what  appears 
to  be  most  easily  intelligible  to  the  general  reader.  And 
we  will  arrange  the  steps  in  such  an  order  that  the  neces 
sity  for  each  may  be  distinctly  visible  before  we  take  it. 

1.  General  Motions. — The  conversion  of  mechanical 
work  into  heat  can  always  be  effected  completely.  In 
fact,  friction,  without  which  even  statical  results  would 
be  all  but  unrealizable  in  practical  life,  interferes  to  a 
marked  extent  in  almost  every  problem  of  kinetics, — and 
work  done  against  friction  is  (as  a  rule)  converted  into 
heat.  But  the  conversion  of  heat  into  work  can  be  effected 
only  in  part,  usually  in  very  small  part.  Thus  heat  is 
regarded  as  the  lower  or  less  useful  of  these  forms  of 
energy,  and  when  part  of  it  is  elevated  in  rank  by  con 
version  into  work  the  remainder  sinks  still  lower  in  the 
scale  of  usefulness  than  before. 

There  are  but  two  processes  known  to  us  for  the  con 
version  of  heat  into  work,  viz.,  that  adopted  in  heat- 
engines,  where  the  changes  of  volume  of  the  "working 
substance"  are  employed,  and  that  of  electromagnetic 
engines  driven  by  thermoelectric  currents  (see  ELECTRICITY, 
vol.  viii.  p.  96).  To  the  latter  we  will  not  again  refer. 
And  for  simplicity  we  will  suppose  the  working  substance 
to  be  fluid,  so  as  to  have  the  same  pressure  throughout, 
or,  if  it  be  solid,  to  be  isotropic,  and  to  be  subject  only  to 
hydrostatic  pressure,  or  to  tension  uniform  in  all  directions 
and  the  same  from  point  to  point. 

produit  tantot  un  genre  de  mouvement,  tantot  un  autre;  mais  elle 
n'est  jamais  aneantie." 
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The  state  of  unit  mass  of  such  a  substance  is  known  by 
experiment  to  be  fully  determined  when  its  volume  and 
pressure  are  given,  even  if  (as  in  the  case  of  ice  in  presence 
of  water,  or  of  water  in  presence  of  steam)  part  of  it  is  in 
one  molecular  state  and  part  in  another.  But,  the  state 
being  determinate,  so  must  be  the  temperature,  and  also 
the  amount  of  energy  which  the  substance  contains.  This 
consideration  is  insisted  on  by  Carnot  as  the  foundation  of 
his  investigations.  In  other  words,  before  we  are  entitled 
to  reason  upon  the  relation  between  the  heat  supplied  to 
and  the  work  done  by  the  working  substance,  Carnot 
says  we  must  bring  that  substance,  by  means  of  a  cycle 
of  operations,  back  to  precisely  its  primitive  state  as 
regards  volume,  temperature,  and  molecular  condition. 

2.  Watt's    Diagram. — Watt's    indicator-diagram    (see 
STEAM-ENGINE)  enables  us   to  represent  our   operations 
graphically.    For  if  OM  (fig.  1) 

represent  the  volume,  at  any 
instant,  of  the  unit  mass  of 
working  substance,  MP  its  pres 
sure,  the  point  P  is  determinate 
and  corresponds  to  a  definite 
temperature,  definite  energy, 
&c.  If  the  points  of  any  curve, 
as  PP',  in  the  diagram  repre-  Fis- 1- 

sent  the  successive  states  through  which  the  working  sub 
stance  is  made  to  pass,  the  work  done  is  (loc.  cit.)  repre 
sented  by  the  area  MPP'M'.  Hence,  a  cycle  of  operations, 
whose  essential  nature  is  to  bring  the  working  substance 
back  to  its  primitive  state,  is  necessarily  represented  by  a 
closed  boundary,  such  as  PP'Q'Q,  in  the  diagram.  The 
area  enclosed  is  the  excess  of  the  work  done  by  the  work 
ing  substance  over  that  spent  on  it  during  the  cycle. 
[This  is  positive  if  the  closed  path  be  described  clockwise, 
as  indicated  by  the  arrow-heads.] 

3.  Carnot's  Cycle. — For  a  reason  which  will  immediately 
appear,  Carnot  limited  the  operations  in  his  cycle  to  two 
kinds,   employed   alternately  during   the   expansion   and 
during  the  compression  of  the  working  substance.     The 
first   of   these    involves    change   of    volume   at  constant 
temperature ;  the  second,  change  of  volume  without  direct 
loss   or  gain  of  heat.     [In   his  hypothetical   engine  the 
substance  was  supposed  to  be  in  contact  with  a  body  kept 
at  constant  temperature,  or  to  be  entirely  surrounded  by 
non-conducting  materials.]     The  corresponding  curves  in 
the   diagram   are   called    isothermals,    or   lines   of   equal 
temperature,  and  adiabatic  lines  respectively.     We  may 
consider  these  as  having  been  found,  for  any  particular 
working  substance,  by  the  direct  use  of  Watt's  indicator. 
It  is  easy  to  see  that  one,  and  only  one,  of  each  of  these 
kinds  of  lines  can  be  found  for  an  assigned  initial  state  of 
the  working  substance ;  also  that,  because  in  expansion  at 
constant  temperature  heat  must  be  constantly  supplied, 
the   pressure  will  fall  off   less   rapidly  than   it   does  in 
adiabatic  expansion.     Thus  in  the  diagram  the  adiabatic 
lines  PQ,  P'Q'  cut  the  lines  of   equal  temperature  PP', 
QQ'  downwards  and  to  the  right.     Thus  the  boundary  of 
the  area  PP'Q'Q  does  not  cross  itself.     To  determine  the 
behaviour  of  the  engine  we  have  therefore  only  to  find 
how  much  heat  is  taken  in  along  PP'  and  how  much  is 
given  out  in  Q'Q.     Their  difference  is  equivalent  to  the 
work  expressed  by  the  area  PP'Q'Q. 

4.  Carnot's    Principle    of    Reversibility. — It    will    be 
observed    that    each  operation    of    this   cycle    is   strictly 
reversible;   for   instance,  to   take  the  working  substance 
along  the  path  P'P  we  should  have  to  spend  on  it  step  by 
step  as  much  work  as  it  gave  out  in  passing  along  PP', 
and  we  should  thus  restore  to  the  source  of  heat  exactly 
the  amount  of    heat  which  the  working   substance  took 
from  it  during  the  expansion.    In  the  case  of  the  adiabatics 


the  work  spent  during  compression  is  the  same  as  that 
done  during  the  corresponding  expansion,  and  there  is  no 
question  of  loss  or  gain  of  heat  directly. 

If,  however,  a  transfer  of  heat  between  the  working 
substance  and  its  surroundings  have  taken  place  on  account 
of  a  finite  difference  of  temperature,  it  is  clear  that  such 
an  operation  is  not  reversible.  Strictly  speaking,  isother 
mal  expansion  or  contraction  is  unattainable  in  practice, 
but  it  is  (without  limit)  more  closely  approximated  to  as 
the  operation  is  more  slowly  performed.  The  adiabatic 
condition,  on  the  other  hand,  is  more  closely  approximated 
to  in  practice  the  more  swiftly  the  operation  is  performed. 
We  have  an  excellent  instance  of  this  in  the  compression 
and  dilatation  of  air  caused  by  the  propagation  of  a  sound 
wave. 

And  now  we  have  Carnot's  invaluable  proposition,  a 
reversible  heat-engine  is  a  perfect  engine, — perfect,  that  is, 
in  the  sense  that  no  other  heat-engine  can  be  superior  to 
it.  Before  giving  the  proof,  let  us  see  the  immense  con 
sequences  of  this  proposition.  Reversibility  is  the  sole 
test  of  perfection;  so  that  all  heat-engines,  whatever  be 
the  working  substance,  provided  only  they  be  reversible, 
convert  into  work  (under  given  circumstances)  the  same 
fraction  of  the  heat  supplied  to  them.  The  only  circum 
stances  involved  are  the  temperatures  of  the  source  and 
condenser.  Thus  we  are  furnished  with  a  general  principle 
on  which  to  reason  about  transformation  of  heat,  altogether 
independently  of  the  properties  of  any  particular  substance. 

The  proof,  as  Carnot  gave  it  on  the  hypothesis  of  the 
materiality  of  heat,  is  ex  absurdo.  It  is  as  follows. 
Suppose  a  heat-engine  A  to  be  capable  of  giving  more 
work  from  a  given  amount  of  heat  than  is  a  reversible 
engine  B,  the  temperatures  of  source  and  condenser  being 
the  same  for  each.  Use  the  two  as  a  compound  engine, 
A  working  direct  and  B  reversed.  By  hypothesis  B 
requires  to  be  furnished  with  part  only  of  the  work  given 
by  A  to  be  able  to  restore  to  the  source  the  heat  abstracted 
by  A,  and  thus  at  every  complete  stroke  of  the  compound 
engine  the  source  has  its  heat  restored  to  it,  while  a 
certain  amount  of  external  work  has  been  done.  This 
would  be  the  PERPETUAL  MOTION  (q.v.). 

5.  The  Basis  of  the  Second  Law  of  Thermodynamics. — 
Carnot's  reasoning,  just  given,  is  based  on  the  hypothesis 
that  heat  (or  caloric)  is  indestructible,  and  that  (under 
certain  conditions)  it  does  work  in  being  let  down  from  a 
higher  to  a  lower  temperature,  just  as  does  water  when 
falling  to  a  lower  level.  It  is  clear  from  several  expressions 
in  his  work  that  Carnot  was  not  at  all  satisfied  with  this 
view,  even  in  1824,  and  we  have  seen  that  he  soon  after 
wards  reached  the  true  theory.  But  it  is  also  clear  that 
such  an  assumption  somewhat  simplifies  the  reasoning,  for 
in  his  hypothetical  heat-engine  all  the  heat  which  leaves 
the  boiler  goes  to  the  condenser,  and  vice  versa  in  the 
reversed  working.  The  precise  point  of  Carnot's  investiga 
tion  where  the  supposed  indestructibility  of  heat  introduces 
error  is  when,  after  virtually  saying  compress  from  Q'  to 
a  state  Q  determined  by  the  condition  that  the  heat  given 
out  shall  be  exactly  equal  to  that  taken  in  during  the 
expansion  from  P  to  P',  he  assumes  that,  on  farther  com 
pressing  adiabatically  to  the  original  volume,  the  point  P 
will  be  reached  and  the  cycle  completed.  J.  Thomson, 
in  1849,  rectified  this  by  putting  it  in  the  true  form  : — 
compress  from  Q'  to  a  state  Q,  such  that  subsequent 
adiabatic  compression  will  ultimately  lead  to  the  state  P. 

We  have  now  to  consider  that,  if  an  engine  (whether 
simple  or  compound)  does  work  at  all  by  means  of  heat, 
less  heat  necessarily  reaches  the  condenser  than  left  the 
boiler.  Hence,  if  there  be  two  engines  A  and  B  as  before, 
and  the  joint  system  be  worked  in  such  a  way  that  B 
constantly  restores  to  the  source  the  heat  taken  from  it  by 
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A,  we  can  account  for  the  excess  of  work  done  by  A  over 
that  spent  on  B  solely  by  supposing  that  B  takes  more 
heat  from  the  condenser  than  A  gives  to  it.  Such  a  com 
pound  engine  would  transform  into  work  heat  taken  solely 
from  the  condenser.  And  the  work  so  obtained  might  be 
employed  on  B,  so  as  to  make  it  convey  heat  to  the  source 
while  farther  cooling  the  condenser. 

Clausius,  in  1 850,  sought  to  complete  the  proof  by  the 
simple  statement  that  "  this  contradicts  the  usual  behaviour 
of  heat,  which  always  tends  to  pass  from  warmer  bodies 
to  colder."  Some  years  later  he  employed  the  axiom,  "  it 
is  impossible  for  a  self-acting  machine,  unaided  by  any 
external  agency,  to  convey  heat  from  one  body  to  another 
at  a  higher  temperature."  W.  Thomson,  in  1851,  employed 
the  axiom,  "it  is  impossible,  by  means  of  inanimate 
material  agency,  to  derive  mechanical  effect  from  any 
portion  of  matter  by  cooling  it  below  the  temperature 
of  the  coldest  of  the  surrounding  objects."  But  he  was 
careful  to  supplement  this  by  further  statements  of  an 
extremely  guarded  character.  And  rightly  so,  for  Clerk- 
Maxwell  has  pointed  out  that  such  axioms  are,  as  it  were, 
only  accidentally  correct,  and  that  the  true  basis  of  the 
second  law  of  thermodynamics  lies  in  the  extreme  small- 
ness  and  enormous  number  of  the  particles  of  matter,  and 
in  consequence  the  steadiness  of  their  average  behaviour. 
Had  we  the  means  of  dealing  with  the  particles  individu 
ally,  we  could  develop  on  the  large  scale  what  takes  place 
continually  on  a  very  minute  scale  in  every  mass  of  gas, 
— the  occasional,  but  ephemeral,  aggregation  of  warmer 
particles  in  one  small  region  and  of  colder  in  another. 

6.  The  Laivs  of  Thermodynamics. — I.  When  equal  quan 
tities   of   mechanical  effect  are  produced   by  any  means 
whatever  from  purely  thermal  sources,  or  lost  in  purely 
thermal  effects,  equal  quantities  of  heat  are  put  out  of 
existence,  or  are  generated.     [To  this  we  may  add,  after 
Joule,  that  in  the  latitude  of  Manchester  772  foot-pounds 
of  work  are  capable  of  raising  the  temperature  of  a  pound 
of  water  from  50°  F.  to  51°  F.     This  corresponds  to  1390 
foot-pounds  per  centigrade  degree,  and  in  metrical  units 
to  425  kilogramme-metres  per  calorie  (see  HEAT).] 

II.  If  an  engine  be  such  that,  when  it  is  worked  back 
wards,  the  physical  and  mechanical  agencies  in  every  part 
of  its  motions  are  all  reversed,  it  produces  as  much 
mechanical  effect  as  can  be  produced  by  any  thermo- 
dynamic  engine,  with  the  same  temperatures  of  source  and 
refrigerator,  from  a  given  quantity  of  heat. 

7.  Absolute  Temperature. — We  have  seen  that  the  frac 
tion  of  the  heat  supplied  to  it  which  a  reversible  engine 
can  convert  into  work  depends  only  on  the  temperatures 
of  the  boiler  and  of  the   condenser.     On   this  result  of 
Carnot's  Sir  W.  Thomson  based  his  absolute  definition  of 
temperature.     It  is  clear  that  a  certain  freedom  of  choice 
is  left,  and  Thomson  endeavoured  to  preserve  as  close  an 
agreement  as  possible  between  the  new  scale  and  that  of  the 
air  thermometer.     Thus  the  definition  ultimately  fixed  on, 
after  exhaustive  experiments,  runs  : — "  The  temperatures 
of  two  bodies  are  proportional  to  the  quantities  of  heat 
respectively  taken  in  and  given  out  in  localities  at  one 
temperature  and  at  the  other  respectively,  by  a  material 
system  subjected  to  a  complete  cycle  of  perfectly  reversible 
thermodynamic  operations,  and  not  allowed  to  part  with 
or  take  in  heat  at  any  other  temperature ;  or,  the  absolute 
values  of  two  temperatures  are  to  one  another  in  the  pro 
portion  of  the  heat  taken  in  to  the  heat  rejected  in  a  per 
fect  thermodynamic   engine,  working  with  a  source  and 
refrigerator  at  the  higher  and  lower  of  the  temperatures 
respectively."1     If  we  now  refer  again  to  fig.  1,  we  see 
that,  t  and  t'  being  the  absolute  temperatures  correspond 
ing  to  PP'  and  QQ',  and  H,  H'  the  amounts  of  heat  taken 
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in  during  the  operation  PP'  and  given  out  during  the 
operation  Q'Q  respectively,  we  have 

whatever  be  the  values  of  t  and  t'.  Also,  if  heat  be 
measured  in  terms  of  work,  we  have 

H-H'  =  areaPP'Q'Q. 
Thus  with  a  reversible  engine  working  between  tempera 
tures  t  and  t'  the  fraction  of  the  heat  supplied  which  is 
converted  into  work  is  (t  -  t')/t. 

It  is  now  evident  that  we  can  construct  Watt's  diagram 
in  such  a  way  that  the  lines  of  equal  temperature  and 
the  adiabatics  may  together  intercept  a  series  of  equal 
areas.  Thus  let  PP' 
(fig.  2)  be  the  iso 
thermal  t,  and  on  it 
so  take  points  P', 
P",  P"',  &c.,  that, 
as  the  working  sub 
stance  passes  from 

P  to   F,  P'  to  P",  \  -sr--^-A«"* 

(fee.,  t  units  of  heat 
(the  unit  being  of 
any  assigned  value) 
shall  in  each  case  be 
taken  in.  Let  QQ',  «*• 2- 

RR',  &c.,  be  other  isothermals,  so  drawn  that  the  suc 
cessive  areas  PQ',  QR',  &c.,  between  any  two  selected 
adiabatics,  may  be  equal.  Then,  as  it  is  clear  that  all 
the  successive  areas  between  each  one  pair  of  isothermals 
are  equal  (each  representing  the  area  t-t'),  it  follows  that 
all  the  quadrilateral  areas  in  the  figure  are  equal. 

It  is  now  clear  that  the  area  included  between  PF  and 
the  two  adiabatics  PQR,  P'Q'R'  is  essentially  finite,  being 
numerically  equal  to  t.  Thus  the  temperature  for  each 
isothermal  is  represented  by  the  corresponding  area.  This 
is  indicated  in  the  cut  by  the  introduction  of  an  arbitrary 
line  SS',  supposed  to  be  the  isothermal  of  absolute  zero. 
The  lower  parts  of  the  adiabatics  also  are  unknown,  so 
that  we  may  draw  them  as  we  please,  subject  to  the  con 
dition  that  the  entire  areas  PS',  PS",  P"S'",  &c.,  shall  all  be 
equal.  To  find,  on  the  absolute  scale,  the  numerical  values 
of  two  definite  temperatures,  such  as  the  usually  employed 
freezing  and  boiling  points  of  water,  we  must  therefore 
find  their  ratio  (that  of  the  heat  taken  and  the  heat  rejected 
by  a  reversible  engine  working  between  these  temperatures), 
and  assign  the  number  of  degrees  in  the  interval. 

Thomson  and  Joule  experimentally  showed  that  this 
ratio  is  about  1*365.  Hence,  if  we  assume  (as  in  the 
centigrade  scale)  100  degrees  as  the  range,  the  tempera 
tures  in  question  are  274  and  374  nearly.  A  full  discus 
sion  of  this  most  important  matter  will  be  found  under 
HEAT. 

8.  Entropy. — Just  as   the   lines   PF,   QQ',    &c.,   are 
characterized  by  constant  temperature  along  each,  so  we 
figure  to  ourselves  a  quantity  which  is  characteristic  of 
each  adiabatic  line, — being  constant  along  it.    The  equation 
of  last  section  at  once  points  out  such  a  quantity.     If  we 
write  $  for  its  value  along  PQ,  <£'  for  P'Q',  we  may  define 
thus  <*'-<6  =  H/£ 

From  the  statements  as  to  the  equality  of  the  areas  in 
fig.  2  the  reader  will  see  at  once  that  the  area  bounded  by 
t,  t',  (f>,  <£'  is  (t  -  t'}(<}>  -  <f>).  We  are  concerned  only  with 
the  changes  of  <f>,  not  with  its  actual  magnitude,  so  that  any 
one  adiabatic  may  be  chosen  as  that  for  which  <$>  =  0. 

9.  The  Dissipation  of  Energy. — In  the  before-cited  article 
EXERGY  (vol.  viii.  p.  210)  this  part  of  the  subject  has 
already  been  treated     Since  that  article  was  written  Sir 
William  Thomson  has  introduced  the  term  thermodynamic 
motivity  to  signify  "  the  possession  the  waste  of  which  is 
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called  dissipation."  We  speak  of  a  distribution  of  heat  in 
a  body  or  system  of  bodies  as  having  motivity,  and  we 
may  regard  it  from  without  or  from  within  the  system. 

In  the  first  case  it  expresses  the  amount  of  work  which 
can  be  obtained  by  means  of  perfect  engines  employed  to 
reduce  the  whole  system  to  some  definite  temperature, 
that,  say,  of  the  surrounding  medium.  In  the  second 
case  the  system  is  regarded  as  self-contained,  its  hotter 
parts  acting  as  sources,  and  its  colder  parts  as  condensers 
for  the  perfect  engine. 

As  an  instance  of  internal  motivity  we  may  take  the 
case  of  a  system  consisting  of  two  equal  portions  of  the 
same  substance  at  different  temperatures,  say  a  pound  of 
boiling  water  and  a  pound  of  ice-cold  water.  If  we 
neglect  the  (small)  change  of  specific  heat  with  tempera 
ture,  it  is  found  that,  when  the  internal  motivity  of  the 
system  is  exhausted,  the  temperature  is  about  46°  C., 
being  the  centigrade  temperature  corresponding  to  the  geo 
metrical  mean  of  the  original  absolute  temperatures  of  the 
parts.  Had  the  parts  been  simply  mixed  so  as  to  dissipate 
the  internal  motivity,  the  resulting  temperature  would  have 
been  50°  C.  Thus  the  work  gained  (i.e.,  the  original  inter 
nal  motivity)  is  the  equivalent  of  the  heat  which  would 
raise  two  pounds  of  water  from  46°  C.  to  50°  C. 

As  an  instance  of  motivity  regarded  from  without  we 
may  take  the  simple  case  of  the  working  substance  in  §  2, 
on  the  hypothesis  that  there  is  an  assigned  lower  tempera 
ture  limit.  As  there  is  no  supply  of  heat,  it  is  clear  that 
the  maximum  of  work  will  be  obtained  by  allowing  the 
substance  to  expand  adiabatically  till  its  temperature  sinks 
to  the  assigned  limit. 

Thus  if  P  (fig.  3)  be  its  given  position  on  Watt's  diagram, 
PQ  the  adiabatic  through  P,  and  P'Q  the  isothermal  of 
the  lower  temperature  limit,  Q 
is  determinate,  and  the  motivity 
is  the  area  PQNM.  If,  again, 
we  wish  to  find  the  motivity 
when  the  initial  and  final  states 
P  and  F  are  given,  with  the 
condition  that  the  temperature 
is  not  to  fall  below  that  of  the 
state  P',  the  problem  is  reduced  Fig  3< 

to  finding  the  course  PP'  for  which  the  area  PP'M'M  is 
greatest.  As  no  heat  is  supplied,  the  course  cannot  rise 
above  the  adiabatic  PQ,  and  by  hypothesis  it  cannot  fall 
below  the  isothermal  P'Q, — hence  it  must  be  the  broken 
line  PQP'.  Thus,  under  the  circumstances  stated,  the 
motivity  is  represented  by  the  area  MPQP'M'.  If  any 
other  lawful  course,  such  as  PP',  be  taken,  there  is  an  un 
necessary  waste  of  motivity  represented  by  the  area  PQP'. 

10.  Elementary  Thermodynamic  Relations. — From  what  precedes 
it  is  clear  that,  when  the  state  of  unit  mass  of  the  working  substance 
is  given  by  a  point  in  the  diagram,  an  isothermal  and  an  adiabatic 
can  be  drawn  through  that  point,  and  thus  0  and  t  are  determinate 
for  each  particular  substance  when  p  and  v  are  given.  Thus  any 
two  of  the  four  quantities  p,  v,  t,  (j>  may  be  regarded  as  functions 
of  the  other  two,  chosen  as  independent  variables.  The  change  of 
energy  from,  one  state  to  another  can,  of  course,  be  expressed  as  in 
§  9,  above.  Thus,  putting  E  for  the  energy,  we  have  at  once 

if  <f>  and  v  be  chosen  as  independent  variables,  and  if  heat  be 
measured,  as  above,  in  units  of  work.  This  equation  expresses,  in 
symbols,  the  two  laws  of  thermodynamics.  For  it  states  that  the 
gain  of  energy  is  the  excess  of  the  heat  supplied  over  the  work 
done,  which  is  an  expression  of  the  first  law.  And  it  expresses 
the  heat  supplied  as  the  product  of  the  absolute  temperature  by 
the  gain  of  entropy,  which  is  a  statement  of  the  second  law  in 
terms  of  Thomson's  mode  of  measuring  absolute  temperature. 

But  we  now  have  two  equations  in  partial  differential  co 
efficients  : — 

\d<t>)~  '          \dv)^  ~P' 
From  these  we  have  two  expressions  for  the  value  of  ( ). 


Equating  them,  we  are  led  to  the  thermodynamic  relation 
(d±\_(dp\ 
\dv)        U0/' 
the  differential  coefficients  being  again  partial. 

This  expresses  a  property  of  all  "  working  substances,"  defined  as 
in  §  1.  To  state  it  in  words,  let  us  multiply  and  divide  the  right 
hand  side  by  t,  and  it  then  reads : — 

The  rate  at  which  the  temperature  falls  off  per  unit  increase  of 
volume  in  adiabatic  expansion  is  equal  to  the  rate  at  which  the  pres 
sure  increases  per  dynamical  unit  of  heat  supplied  at  constant  volume, 
multiplied  by  the  absolute  temperature. 

To  obtain  a  similar  result  with  v  and  t  as  independent  variables,  we 
have  only  to  subtract  from  both  sides  of  (1)  the  complete  differential 
d  (t<(>),  so  that 

d(E-t<f>) <f>dt-pdv. 

Proceeding  exactly  as  before,  we  find 


dv  J     \dt 
In  words  this  result  runs  (when  both  sides  are  multiplied  by  t)  : — 

The  rate  of  increase  of  pressure  with  temperature  at  constant 
volume,  multiplied  by  the  absolute  temperature,  is  equal  to  the  rate 
at  which  heat  must  be  supplied  per  unit  increase  of  volume  to  keep 
the  temperature  constant. 

Very  slight  variations  of  the  process  just  given  obtain  the  follow 
ing  varieties  of  expression : — 


which  are  to  be  interpreted  as  above. 

11.  Increase  of  Total  Energy  lender  various  Conditions.  —  The 
expression  (1)  of  §  10  may  be  put  in  various  forms,  each  convenient 
for  some  special  purpose.  We  give  one  example,  as  sufficiently 
showing  the  processes  employed.  Thus,  suppose  we  wish  to  find 
how  the  energy  of  the  working  substance  varies  with  its  volume 
when  the  temperature  is  kept  constant,  we  must  express  dE  in 
terms  of  dv  and  dt.  Thus 


But  we  have,  by  §  10,  under  present  conditions 


dv 


/dE\     }dp\ 
(  —  }  =  t(-£  )-p, 
\dv  J      \dt  J    ' 


„ 

Hence 

a  result  assumed  in  a  previous  article  (RADIATION,  vol.  xx.  p.  217). 
If  the  working  substance  have  the  property  (that  of  the  so-called 
"  ideal  "  perfect  gas) 

v=Rt 
we  see  that,  for  it, 


(£)-• 


The  energy  of  (unit  mass  of)  such  a  substance  thus  depends  upon 
its  temperature  alone. 

12.  Specific  Heat  of  a  Fluid. — Specific  heat  in  its  most  general 
acceptation  is  the  heat  required,  under  some  given  condition,  to 
raise  the  temperature  of  unit  mass  by  one  degree.  Thus  it  is  the 
heat  taken  in  while  the  working  substance  passes,  by  some  assigned 
path,  from  one  isothermal  t  to  another  t  +  l;  and  this  may,  of 
course,  have  as  many  values  as  there  are  possible  paths.  Usually, 
however,  but  two  of  these  paths  are  spoken  of,  and  these  are  taken 
parallel  respectively  to  the  coordinate  axes  in  Watt's  diagram, 
so  that  we  speak  of  the  specific  heat  at  constant  volume  or  at  con 
stant  pressure.  In  what  follows  these  will  be  denoted  by  c  and  k 
respectively. 

Take  v  and  p  for  the  independent  variables,  as  in  the  diagram, 
and  let  /c  be  the  specific  heat  corresponding  to  the  condition 
f(v,  p)  =  const. 

Then  Kdt — tdd> 


while 


and 


Thus 


df, 

—  -; — to  u  -I T~dp  . 

dv         dp 

dt         dt  , 

—  —:-dv  +  -j-dp  . 

dv         up 

d^df__d^df_ 
dv  dp     dp  dv 


~"dt_df__(tt_dS_- 

dv  dp     dp  dv 

This  expression  vanishes  if /and  <p  vary  together,  i.e.,  in  adiabatic 
expansion,  and  becomes  infinite  if/  and  t  vary  together,  i.e.,  in 
isothermal  expansion  ;  as  might  easily  have  been  foreseen.  Other 
wise  it  has  a  finite  value.  It  is  usual,  however,  to  choose  v  and  t 
as  independent  variables,  while  we  deal  analytically  (as  distin 
guished  from  diagrammatically)  with  the  subject.  From  this  point 
of  view  we  have 
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But  the  last  term  on  the  right  is,  by  definition,  cdt ;  so  that 

dt 


f#  +  |^0. 

dt         dv 


with  the  condition 


Thus  K-C=  — »-i- 

dv  dt  I  dv 

which  is  a  perfectly  general  expression.     As  the  most  important 
case,  let /represent  the  pressure,  then  we  see,  by  §  10,  that 

d<f>     dp 

dv^'dt  ' 
and  the  formula  becomes 


13.  Properties  of  an  Ideal  Substance  which  follows  the  Laws  of 
Boyle  and  Charles. — Closely  approximate  ideas  of  the  thermal 
behaviour  of  a  gas  such  as  air,  at  ordinary  temperatures  and  pres 
sures,  may  be  obtained  by  assuming  the  relation 


which   expresses  the  laws  of  Boyle  and  Charles. 
formula  of  last  section,  we  have  at  once 


Thus,  by  the 


a  relation  given  originally  by  Carnot. 
Hence,  in  such  a  substance, 

dt     ,T 

d(f>  =  c  —  +  (K- 
t 


dv 


In  terms  of  volume  and  pressure,  this  is 

tf>  -  00 = c  log^/R  +  k  log  v , 

the  equation  of  the  adiabatics  on  Watt's  diagram. 

This  is  (for  $  constant)  the  relation  between  p  and  v  in  the  pro 
pagation  of  sound.  It  follows  from  the  theory  of  wave-motion 
(HYDROMECHANICS)  that  the  speed  of  sound  is 

&~T7 


where  t  is  the  temperature  of  the  undisturbed  air.  This  expres 
sion  gives,  by  comparison  with  the  observed  speed  of  sound,  a 
very  accurate  determination  of  the  ratio  kjc  in  terms  of  R.  The 
value  of  R  is  easily  obtained  by  experiment,  and  we  have  just  seen 
that  it  is  equal  to  k  -  c ;  so  that  k  and  c  can  be  found  for  air  with 
great  accuracy  by  this  process, — a  most  remarkable  instance  of  the 
indirect  measurement  of  a  quantity  (c)  whose  direct  determination 
presents  very  formidable  difficulties. 

14.  Effect  of  Pressure  on  the  Melting  or  Boiling  Point  of  a  Sub 
stance. — By  the  second  of  the  thermodynamic  relations  in  §  10, 
above,  we  have 


so  that 


dt 


dv 


But,  if  the  fraction  e  of  the  working  substance  be  in  one  molecular 
state  (say  liquid)  in  which  V0  is  the  volume  of  unit  mass,  while 
the  remainder  1  -  e  is  in  a  state  (solid)  where  Yj  is  the  volume  of 
unit  mass,  we  have  obviously 

p-eVo+a-dVj. 

Let  L  be  the  latent  heat  of  the  liquid,  then 
td<j>  L 


/<ty\ 
V  dv  )  ~  t 


Also,  as  in  a  mixture  of  the  same  substance  in  two  different  states, 
the  pressure  remains  the  same  while  the  volume  changes  at  con 
stant  temperature,  we  have  dp/dv=0,  so  that  finally 


which  shows  how  the  temperature  is  altered  by  a  small  change  of 
pressure. 

In  the  case  of  ice  and  water,  Vx  is  greater  than  V0,  so  the 
temperature  of  the  freezing-point  is  lowered  by  increase  of  pressure. 
When  the  proper  numerical  values  of  V0,  Va,  and  L  are  introduced, 
it  is  found  that  the  freezing  point  is  lowered  by  about  0°'0074  C. 
for  each  additional  atmosphere. 

When  water  and  steam  are  in  equilibrium,  we  have  V0  much 
greater  than  V1}  so  that  the  boiling-point  (as  is  well  known)  is 
raised  by  pressure.  The  same  happens,  and  for  the  same  reason, 


with  the  melting  point,  in  the  case  of  bodies  which  expand  in  the 
act  of  melting,  such  as  beeswax,  paraffin,  cast-iron,  and  lava. 
Such  bodies  may  therefore  be  kept  solid  by  sufficient  pressure, 
even  at  temperatures  far  above  their  ordinary  melting  points. 

This  is,  in  a  slightly  altered  form,  the  reasoning  of  James 
Thomson,  alluded  to  above  as  one  of  the  first  striking  applications 
of  Carnot's  methods  made  after  his  work  was  recalled  to  notice. 

15.  Effect  of  Pressure  on  Maximum  Density  Point  of  Water. — 
One  of  the  most  singular  properties  of  water  at  atmospheric  pres 
sure  is  that  it  has  its  maximum  density  at  4°  C.  Another,  first 
pointed  out  by  Canton  in  1764,  is  that  its  compressibility  (per 
atmosphere)  is  greater  at  low  than  at  ordinary  temperatures, — being, 
according  to  his  measurements,  0'000,049  at  34°  F.,  and  only 
0 '000, 044  at  64°  F.  It  is  easy  to  see  (though  it  appears  to  have 
been  first  pointed  out  by  Puschl  in  1875)  that  the  second  jof  these 
properties  involves  the  lowering  of  the  maximum  density  point  by 
increase  of  pressure.  To  calculate  the  numerical  amount  of  this 
effect,  note  that  the  expansibility,  like  all  other  thermal  properties, 
may  be  expressed  as  a  function  of  any  two  of  the  quantities  p,  v,  t, 
<£  ;  say  in  the  present  case  p  and  t.  Then  we  have  for  the  expan 
sibility 

dv 


Also  the  compressibility  may  be  expressed  as 

1  (dv  \         f  d  \  . 

t= (  -=-    =  -  (-,-  }logv  . 

v\dpj         \dpj 

The  relation  between  small  simultaneous  increments  of  pressure 
and  temperature,  which  are  such  as  to  leave  the  expansibility 
unchanged,  is  thus 


Now  the  expansibility  is  zero  at  the  maximum  density  point,  for 
which  therefore  this  equation  holds.      But  the   equations  above 


so  that 


The  volume  of  water  at  low  temperatures  under  atmospheric  pres 
sure  varies  approximately  as 


144,000' 

~rff)  =  79  nno  nearly>  and  from  Canton's  experi 
mental  result  above  stated  we  gather  that  (roughly  at  least) 


Thus  we  have  ( 


±1    =  _  0-000,005%^=  -0-000,000,3  ; 
dt  J  oO 

from  which  the  formula  gives  -  0°  '02  C.  nearly  for  the  change  of 
the  maximum  density  point  due  to  one  additional  atmosphere. 

Recent  investigations,  carried  out  by  direct  as  well  as  by  indirect 
methods,  seem  to  agree  in  showing  that  the  true  value  is  somewhat 
less  than  this,  viz.,  about  -0°'018  C. ;  so  that  water  has  its 
maximum  density  at  0°  C.  when  subjected  to  about  223  atmo 
spheres.  Thus,  taking  account  of  the  result  of  §  14  above,  we  find 
that  the  maximum  density  point  coincides  with  the  freezing  point 
at  -  2" '8  C.  under  an  additional  pressure  of  about  377  atmospheres, 
or  (say)  2 '5  tons  weight  per  square  inch. 

16.  Motivity  and  Entropy,  Dissipation  of  Energy. — The  motivity 
of  the  quantity  H  of  heat,  in  a  body  at  temperature  t,  is 

where  t0  is  the  lowest  available  temperature. 
The  entropy  is  expressed  simply  as 

TT  // 
Xi/w   • 

being  independent  of  any  limit  of  temperature. 

If  the  heat  pass,  by  conduction,  to  a  body  of  temperature  tf  (less 
than  t,  but  greater  than  t0),  the  change  of  motivity  (i.e.,  the  dis 
sipation  of  energy)  is 


which  is,  of  course  loss;  while  the  corresponding  change  of  entropy 
is  the  gain 

Hf^-i 


The  numerical  values  of  these  quantities  differ  by  the  factor  t0, 
so  that,  if  we  could  have  a  condenser  at  absolute  zero,  there  could 
be  no  dissipation  of  energy.  But  we  see  that  Clausius's  statement 
that  the  entropy  of  the  universe  tends  to  a  maximum  is  practically 
merely  another  way  of  expressing  Thomson's  earlier  theory  of  the 
dissipation  of  energy. 

When  heat  is  exchanged  among  a  number  of  bodies,  part  of  it 
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being  transformed  by  heat-engines  into  work,  the  work  obtainable 
(i.e.,  the  motivity)  is 


The  work  obtained,  however,  is  simply 

2(H). 
Thus  the  waste,  or  amount  needlessly  dissipated,  is 


This  must  be  essentially  a  positive  quantity,  except  in  the  case  when 
perfect  engines  have  been  employed  in  all  the  operations.  In  that 
case  (unless  indeed  the  unattainable  condition  tQ=Q  were  fulfilled) 

2(H/«-0, 
which  is  the  general  expression  of  reversibility. 

17.  Works  on  the  Subject.  —  Carnot's  work  has,  as  we  have  seen, 
been,  reprinted.  The  scattered  papers  of  Raukine,  Thomson,  and 
Clausius  have  also  been  issued  in  collected  forms.  So  have  the 
experimental  papers  of  Joule.  The  special  treatises  on  Thermo 
dynamics  are  very  numerous  ;  but  that  of  Clerk-Maxwell  (  Theory  of 
Heat),  though  in  some  respects  rather  formidable  to  a  beginner, 
is  as  yet  far  superior  to  any  of  its  rivals.  (P.  G.  T.  ) 

THERMOELECTRICITY.  See  ELECTRICITY,  vol.  viii. 
pp.  94  sq. 

THERMOMETER,  an  instrument  for  detecting  and 
measuring  differences  in  temperature.  The  name  is  usu 
ally  restricted  to  instruments  adapted  for  use  at  moderate 
temperatures;  those  for  measuring  high  temperatures 
are  termed  pyrometers  (see  PYROMETER).  Thermometry 
has  been  treated  theoretically  under  HEAT  (see  vol.  xi. 
p.  558  sq.).  It  here  remains  to  trace  the  history  of  ther 
mometers,  and  to  describe  the  principal  forms  in  use. 

History.  —  The  honour  of  inventing  the  thermometer 
has  been  given  to  several  natural  philosophers  of  the  16th 
century;  the  claims  of  Robert  Fludd  are  more 
tangible  than  those  of  Drebbel  and  Santorio, 
but  the  instrument  invented  by  Galileo  before 
1597  seems  best  entitled  to  be  considered  the 
precursor  of  accurate  thermometers.  All  the 
early  instruments  were  air  thermoscopes,  and, 
until  the  variations  of  atmospheric  pressure 
were  discovered,  their  use  was  only  deceptive. 
Galileo's  thermometer  (fig.  1)  consisted  of  a 
glass  bulb  containing  air,  terminating  below  in 
a  long  glass  tube  which  dipped  into  a  vessel 
containing  a  coloured  fluid.  The  variations  of 
volume  of  the  enclosed  air  caused  the  fluid  to 
fall  or  rise  in  the  tube,  to  which  an  arbitrary 
scale  was  attached.  The  great  step  in  advance 
of  inventing  the  alcohol  thermometer  is  also 
due  to  Galileo,  but  the  date  (probably  1611 
or  1612)  is  not  precisely  known.  Rinieri  Fte-  1- 
certainly  had  alcohol  thermometers  made  before  1647, 
and  they  are  referred  to  as  familiarly  known  in  the 
oldest  memoirs  of  the  Accademia  del  Cimento  J"\ 
(1667).  In  form  they  resembled  those  now  in 
use  ;  they  had  large  spherical  (or,  occasionally, 
cylindrical  or  helical)  bulbs,  and  the  degrees  in 
tended  to  represent  thousandths  of  the  volume 
of  the  reservoir  were  marked  with  beads  of  enamel 
fused  on  to  the  stem  (fig.  2).  All  the  Florentine 
instruments  were  graduated  in  the  same  way,  but 
the  scale  was  arbitrary,  and  the  recorded  readings 
were  accordingly  supposed  for  a  long  time  to  be 
useless.  In  1829  the  fortunate  discovery  by 
Antinori  of  a  number  of  those  early  Florentine 
thermometers  enabled  their  scale  to  be  ascer 
tained  and  translated  into  known  degrees.  The 
temperature  of  melting  ice  was  marked  by  them 
as  13  '5,  while  50  corresponded  with  55°  C.  No 
means  of  comparing  observations  made  by  ther 
mometers  of  different  manufacture  existed  until 
certain  fixed  points  of  universal  accessibility  were 
discovered.  The  thermal  conditions  of  freezing  Fig.  2. 
water  were  studied  with  great  care,  but  natural  congelation 
was  generally  supposed  to  take  place  at  variable  tempera 


tures,  until  Fahrenheit  proved  that,  however  much  water 
could  be  cooled  down  without  freezing,  the  temperature 
when  ice  began  to  form  was  always  the  same.  Hooke,  in 
1665  (Micrographia,  p.  38),  describes  the  manufacture  and 
graduation  of  comparable  spirit  thermometers  with  the 
freezing  point  of  water  as  the  zero  of  their  scales,  and  he 
evidently  recognized  it  as  fixed.  Halley  in  1693  stated 
that  the  temperature  of  boiling  water  is  constant,  and 
this  was  again  proved  by  Amoutons  in  1702.  In  1694 
Renaldeni  of  Padua  proposed  to  graduate  thermometers 
by  taking  as  standards  of  temperature  mixtures  of  definite 
volumes  of  ice-cold  and  boiling  water.  This  method, 
although  theoretically  admirable  (see  HEAT,  vol.  xi.  p. 
559),  is  defective  in  practice.  Seven  years  later  Newton 
proposed  anonymously  (Phil.  Trans.,  1701,  vol.  xxii.  p. 
824)  a  thermometer  scale  on  which  the  temperature  of 
freezing  water  was  0°,  and  that  of  the  blood  of  a  healthy 
man  12°.  Continuing  the  graduation  of  a  linseed-oil 
thermometer  above  this  point,  he  found  that  water  boiled 
at  34°.  Fahrenheit  in  1714  took  as  fixed  points  the 
temperature  of  the  human  body  and  that  of  a  mixture  of 
ice  and  sal  ammoniac  or  common  salt.  In  1721  he  made 
a  mercury  thermometer  according  to  Halley's  suggestion 
of  1693,  and  by  means  of  it  he  proved  the  dependence  of 
the  boiling  point  on  pressure.  It  was  not  until  after 
Fahrenheit's  death  that  the  freezing  and  boiling  points  of 
water  were  universally  accepted  as  fixed  points  on  the 
thermometric  scale.  The  thermometer  has  remained  un 
changed  in  its  main  features  since  the  middle  of  the  18th 
century.  Mercury  has  been  found  the  most  convenient 
fluid  for  ordinary  use,  in  spite  of  the  advantages  (HEAT, 
vol.  xi.  p.  561  sq.)  presented  by  lighter  and  more  volatile 
liquids.  Graduation  of  thermometers,  by  marking  off 
volumes  of  the  stem  equal  to  a  given  fraction  of  the 
capacity  of  the  bulb,  although  reintroduced  by  Reaumur 
in  1730,  has  now  been  entirely  discontinued. 

The  idea  of  a  self-registering  thermometer  early  pre 
sented  itself.  Many  forms  were  devised  by  natural  philo 
sophers  and  instrument-makers.  That  of  Sixe,  in  1782, 
a  precursor  of  which,  dating  from  the  17th  century,  is 
preserved  amongst  the  instruments  of  the  Florentine 
Academy,  was  the  most  successful. 

Scales. — The  absolute  zero  of  temperature  is  the  logical 
beginning  of  a  thermometric  scale,  but  some  point  easy  of 
reference  is  desirable,  and  this  is  found  in  the  tempera 
ture  at  which  ice  melts  and  water  freezes.  The  second 
accepted  fixed  point  is  that  at  which  distilled  water  boils 
under  the  pressure  of  760  millimetres  (29 '92  in.)  of  mer 
cury.  For  the  division  of  the  space  between  the  two 
fixed  points  into  degrees  of  convenient  length  only  three 
of  the  innumerable  methods  proposed  have  survived,  and 
one  of  these,  the  centigrade,  is  rapidly  becoming  universal. 
The  oldest  system,  that  of  Fahrenheit,  dates  from  1724. 
It  is  used  for  meteorological  purposes,  and  popularly,  in 
Great  Britain,  the  British  colonies,  and  the  United  States. 
The  freezing  point  is  marked  32°  and  the  boiling  point  of 
water  212°.  At  first  Fahrenheit  employed  a  scale  of  180 
degrees;  the  zero  was  placed  at  "temperate"  (9°  C.);  90° 
at  "  blood-heat,"  the  point  to  which  the  alcohol  rose  when 
the  thermometer  was  placed  under  the  arm  of  a  healthy 
man;  and  -  90°  at  the  temperature  of  a  mixture  of  ice  and 
salt,  then  believed  to  be  the  greatest  possible  cold.  In 
1714  Fahrenheit  changed  his  scale  at  the  suggestion  of 
the  Danish  astronomer  Roemer,  placed  0°  at  his  "absolute 
zero,"  and  divided  the  space  between  that  and  the  warmth 
of  the  human  body  into  24  degrees.  The  freezing  point 
of  water  thus  became  8°.  For  convenience,  these  long 
degrees  were  divided  into  quarters,  which  were  afterwards 
termed  degrees  ;  thus  the  freezing  point  became  32°  and 
blood  heat  96°.  A  mercury  thermometer  graduated  in 
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this  way,  with  divisions  of  equal  length  continued  above 
blood  heat,  registered  212°  in  boiling  water.  Thus  the 
Fahrenheit  scale  came  from  a  duodecimal  reckoning. 

De  Lisle,  in  1724,  introduced  a  scale  in  which  the 
boiling  point  of  water  was  marked  0°  and  the  temperature 
of  the  cellars  of  the  Paris  Observatory  100°.  He  after 
wards  adopted  the  freezing  point  of  water  as  his  upper 
fixed  point,  and  called  it  150°.  This  scale  was  used  for 
many  years  in  Russia,  but  is  now  obsolete. 

In  1730  R6aumur  made  alcohol  thermometers  with  their 
zero  at  the  freezing  point  of  water,  and  degrees  of  one- 
thousandth  of  the  volume  of  the  bulb.  On  some  of  these 
the  boiling  point  of  water  was  80° ;  but  the  instruments 
were  defective  in  principle  and  very  unequal  in  their 
indications.  Deluc  introduced  mercury  thermometers 
graduated  from  0°  in  melting  ice  to  80°  in  boiling  water, 
and  these,  with  Reaumur's  name  attached,  are  in  use  for 
popular  purposes  in  Germany,  Holland,  and  other  parts  of 
the  Continent. 

Celsius  adopted  a  centesimal  scale  in  1742.  The  boiling 
point  was  marked  0°  and  the  freezing  point  of  water 
100°.  Linnaeus  introduced  the  mode  of  reckoning  from 
0°  in  melting  ice  to  100°  in  boiling  water,  which  is  now 
known  as  the  centigrade,  and  is  used  universally  in 
laboratories,  and  in  all  except  English-speaking  countries 
for  every  scientific  purpose. 

Fahrenheit's  scale  is  convenient  for  meteorological  work 
on  account  of  its  short  degrees,  admitting  of  great  accuracy 
in  reading  and  compactness  in  recording,  and  on  account 
of  its  low  zero,  which  makes  it  possible  in  temperate 
climates  to  dispense  with  negative  quantities.  On  the 
other  hand,  the  centigrade  scale  is  on  the  whole  so  con 
venient,  its  use  is  so  nearly  universal,  and  the  advantage 
of  a  uniform  system  is  so  great  that  it  must  ultimately  be 
adopted  for  all  purposes.1 

AIR  THERMOMETER. — Under  constant  pressure  gases  expand 
equally  for  equal  increments  of  heat.  Hence,  when  an  air  thermo 
meter  is  graduated  between  two  fixed  points  the  graduation  may 
be  continued  above  and  below  these  points  in  degrees  of  the  same 
length  ;  and  any  number  of  air  thermometers  so  made  will  agree 
amongst  themselves  at  every  temperature.  The  principle  of  air 
thermometers  is  treated  of  in  HEAT  (tit  sup.),  and  examples  of 
special  forms  are  described  in  that  article  and  in  PYROMETER. 
The  air  thermometer  is  the  ultimate  standard  of  reference  to  which 
all  other  thermometers  are  referred. 

ALCOHOL  THERMOMETER. — Alcohol,  the  first  liquid  used  for 
thermometric  purposes,  possesses  numerous  advantages,  and  on 
account  of  its  low  freezing  point  it  is  always  used  for  observations 
in  polar  regions.  Alcohol  thermometers  are  graduated  by  fixing 
the  freezing  point  in  melting  ice  and  by  comparison  with  a  mer 
cury  or  air  thermometer  at  several  higher  and  lower  temperatures. 
Recently  low-temperature  thermometers  have  been  verified  at  Kew 
in  melting  mercury  at  the  temperature  of  -  40.  The  law  of  expan 
sion  of  alcohol  in  glass  at  low  temperatures  is  not  known  with  such 
precision  as  to  make  the  minimum  indications  of  Arctic  expedi 
tions  entirely  trustworthy.  The  graduation  of  ordinary  minimum 
alcohol  thermometers  used  for  meteorological  purposes  is  effected 
by  comparison  with  mercury  standards,  and  their  indications,  so 
far  as  this  source  of  uncertainty  is  concerned,  may  consequently 
be  relied  on. 

MERCURY  IN  GLASS  THERMOMETER. — The  simplest  form  is  the 
Weight  Thermometer,  a  large  glass  bulb  terminating  in  a  capillary 
tube,  and  filled  with  a  known  weight  of  mercury  at  0°  C.  The 
weight  of  mercury  that  escapes  when  the  apparatus  is  heated  to 


1  The  process  of  converting  readings  of  any  one  of  the  three  existing 
scales  into  those  of  any  other  is  a  simple  matter  of  proportion.  They 
stand  in  the  ratio  of  80  :  100  :  180  (32  being  subtracted  from  Fahren 
heit  temperatures  before  the  calculation  is  made,  and  added  to  the 
result  when  converting  from  Reaumur  or  centigrade  into  Fahrenheit). 
An  easy  rule  for  changing  centigrade  readings  into  Fahrenheit  mentally 
is — multiply  the  centigrade  temperature  by  2,  subtract  one-tenth  of 
the  product,  and  add  32  :  e.g.,  10°  C.  =20-2  +  32  =  50°  F.  These 
rules  are  only  to  be  applied  to  thermometers  made  with  all  modern 
precautions.  When  the  boiling  point  was  determined  by  immersing 
the  bulb  of  the  thermometer  in  boiling  water  or  in  steam  at  any 
pressure  other  than  760  mm.  appropriate  corrections  have  to  be 
applied.  For  a  detailed  historical  account,  see  Renou,  "  Histoire  du 
Thermometre, "  Annuaire  Soc.  Met.  de  France,  1876. 


100°  is  determined,  and  the  temperature  of  any  enclosure  is  then 
ascertained  by  placing  in  it  the  thermometer  filled  at  zero,  and 
weighing  the  liquid  that  runs  out.  Thermometers  on  this  principle 
were  used  by  Regnault  in  his  celebrated  researches  on  steam. 

Standard  Thermometers. — The  tube  is  sometimes  made  with 
elliptical  bore  to  ensure  visibility  of  the  mercury  column,  but  it  is 
usually  circular  in  section.  The  internal  diameter  must  be  as 
nearly  as  possible  uniform.  This  is  tested  by  a  preliminary 
calibration  in  which  a  short  thread  of  mercury  is  measured  in 
different  parts  of  the  tube.  The  length  of  stem  and  the  range  of 
the  thermometer  having  been  decided  upon,  the  size  of  the  bulb  is 
calculated  from  the  known  expansibility  of  mercury  and  the  section 
of  the  bore.  The  bulb  is  made  as  nearly  as  possible  the  required 
size,  either  by  blowing  it  from  a  tube  or  preferably  by  forming  it 
of  a  glass  cylinder,  and  attached  to  the  stem.  The  bulb  is  usually 
cylindrical  in  form  and  it  must  be  uniform  in  thickness.  The 
utmost  care  requires  to  be  exercised  to  keep  the  bulb  and  stem  dry 
and  clean  and  to  fill  them  with  pure  mercury  recently  distilled. 
The  mercury  is  boiled  in  the  thermometer  for  some  time  to  drive 
out  all  traces  of  air  and  moisture,  and  the  point  of  the  stem  is 
sealed  off.  If  the  thermometer  is  not  intended  to  measure  tem 
peratures  up  to  the  boiling  point  of  mercury,  an  expansion  should 
be  made  at  the  top  of  the  tube  to  prevent  bursting  from  accidental 
overheating.  Under  HEAT  (vol.  xi.  p.  561)  the  changes  of  volume 
which  thermometer  bulbs  undergo  in  cooling  and  for  a  long  time 
afterwards  are  discussed.  The  process  of  annealing  by  heating  to 
a  temperature  exceeding  400°  C.  for  some  hours  as  originally  pro 
posed  by  Person,2  or  in  vapour  of  mercury  for  several  days  as 
recently  practised  at  Kew,  renders  the  thermometer  much  less 
liable  to  suffer  change  of  zero  by  the  lapse  of  time  or  by  heating  to 
any  lower  temperature.  All  instruments  of  precision  should  be 
treated  in  this  -way,  or  kept  for  several  years  after  they  have  been 
filled  and  sealed  before  they  are  graduated. 

The  first  fixed  point  on  the  scale  is  marked  at  the  place  where 
the  mercury  stands  when  the  thermometer  is  buried  in  melting  ice 
from  which  the  water  is  allowed  to  drain  away,  the  second  at  the 
place  where  the  mercury  stands  when  the  thermometer  is  immersed 
in  steam  of  water  boiling  freely  under  the  pressure  of  760  mm. 
(29 '92  inches)  of  mercury  corrected  to  0°  C.  The  space  between 
these  may  be  graduated  either  in  arbitrary  equidistant  divisions, 
as  it  is  best  to  do  in  delicate  instruments,  or  in  degrees  of  any 
scale.  Each  degree  centigrade  is  -j^  of  the  volume  of  the  tube 
between  the  freezing  and  boiling  points  ;  if  the  tube  is  quite 
uniform  in  bore  the  degrees  will  be  of  equal  length  and  may  be 
marked  off  correctly  by  a  dividing  engine.  If  the  preliminary 
calibration  showed  the  tube  to  vary  in  diameter,  the  degree  marks 
are  often  adjusted  to  correspond  to  intervals  of  equal  volume.  It 
is  better  in  all  cases,  whether  degrees  or  arbitrary  divisions  are 
adopted,  to  have  them  of  equal  length  and  correct  the  readings  by 
the  calibration  curve.  The  scale  may  be  continued  above  and 
beneath  the  fixed  points  in  degrees  or  divisions  of  the  same  length. 

Calibration  consists  in  measuring  the  internal  volume  of  the 
thermometer  tube  by  means  of  a  thread  of  mercury  detached  from 
the  main  column.  There  are  several  ways  of  doing  this,  for  parti 
culars  of  which  reference  may  be  made  to  the  British  Association 
Report  on  the  subject  (1882,  pp.  145-204),  where  references  to 
original  memoirs  are  given.  The  best  and  simplest  is  Gay  Lussac's 
"  step  by  step  "  method. 

The  most  recent  and  approved  processes  of  manufacturing,  testing, 
and  using  standard  thermometers  of  great  delicacy  and  high  pre 
cision  are  described  by  Guillaume  in  his  "Etudes  Thermometriques" 
( Travaux  et  Mtmoires  du  Bureau  International  des  Poids  et  Mesures, 
v.,  1886)  ;3  for  additional  information  the  work  of  Pickering  cited 
below  may  also  be  consulted. 

Comparison  of  Thermometers. — As  the  apparent  expansion  of 
mercury  in  glass  from  -39°  to  100°  C.4  is  very  nearly  proportional 
to  the  amount  of  heat  imparted  to  it,  a  thermometer  made  and 
divided  as  indicated  above  is  a  natural  standard.  But  the  apparent 
expansion  with  different  kinds  of  glass  differs  (see  HEAT,  vol.  xi. 
pp.  563-4),5  and,  except  at  the  fixed  points  or  near  them,  mercury 
thermometers  of  different  construction  will  only  fortuitously  agree 
absolutely  among  themselves  or  with  the  air  thermometer. 
Bosscha6  states  that  at  50°  C.  the  mercury  thermometer  shows 
an  error  of  0°'5,  other  experimenters  place  it  as  high  as  1°,  but 
Mascart  found  it  to  amount  only  to  0°'06.7  For  purposes  of  ordi 
nary  experiment  thermometers  are  compared  at  several  tempera 
tures  with  some  standard  instrument  of  known  value — that  of  the 
Kew  observatory  for  Great  Britain, — and  all  results  are  stated  in 
terms  of  the  standard.  The  methods  of  comparison  at  Kew  are 

2  Comptes  Rendus,  xix.,  1844,  p.  1314. 

3  Abstract  by  Guillaume  in  the  Seances  de  la  Soc.  Fran$aise  de 
Physique,  1886,  p.  219. 

4  Ayrton  and  Perry,  Phil.  Mag.  [5],  xxii.  1886,  p.  325. 

5  See  also  Kraffts,  Comptes  Rendus,  xcv.  836. 

6  Comptes  Rendus,  Ixix.  875.     See  Note  by  Regnault,  ibid.,  879. 

7  Berthelot,  Mecanique  Chemique,  i.  158. 
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described  by  Welsh  (Proe.  R.  S.,  vi.  181)   and  Whipple  (Phil. 
Mag.,  [5],  xxi.,  1886,  p.  27). 

The  rending  of  thermometers  is  greatly  facilitated  by  the  process 
of  enamelling  the  back,  and  still  more  by  that  of  entirely  surround 
ing  the  instrument  with  enamel  except  over  a  narrow  strip  through 
which  the  mercury  is  seen. l  The  enamel  must  not  be  allowed  to 
encroach  on  the  bulb,  for  that  would  endanger  the  homogeneity 
and  strength  of  the  glass. 

THERMOMETERS  EMPLOYED  FOR  SPECIAL  PURPOSES. — Physical 
and  Chemical  Work. — For  all  purposes  of  minute  accuracy  where 
thermometers  are  applicable  standard  instruments  must  be  em 
ployed.  They  must  be  used  in  one  position  only.  The  stem  is 
usually  engraved  with  an  arbitrary  scale  of  equal  divisions,  the 
total  range  not  exceeding  15°  C.,  and  readings  are  made  by  a 
cathetometer  at  some  distance.  The  use  of  an  intermediate  bulb, 
first  recommended  by  Person,  enables  the  fixed  points  to  be 
observed  on  instruments  of  very  short  range.  Results  of  great 
accuracy,  certainly  to  0°'005  C.,  may  be  obtained  in  this  way  for 
comparative  purposes  if  sufficient  care  be  taken  ;  but  the  greater 
the  sensitiveness  of  a  thermometer  the  more  difficult  is  it  to  obtain 
a  series  of  concordant  readings  (HEAT,  vol.  xi.  p.  562).  Pickering2 
uses  thermometers  of  extreme  sensitiveness,  in  which,  by  conveying 
the  excess  of  mercury  into  an  expansion  at  the  top  of  the  stem,  he 
secures  that  the  same  part  of  the  short  arbitrary  scale  is  used  for 
every  temperature  that  has  to  be  measured.  In  physical  researches 
thermoelectric  junctions  are  more  often  used  than  thermometers 
for  measuring  very  small  differences  of  temperature. 

For  ordinary  work  in  a  chemical  or  physical  laboratory  thermo 
meters  are  used  which  can  be  read  easily  to  one-tenth  of  a  degree 
centigrade,  and  have  a  range  from  0°  to  100°,  or  in  some  cases  to 
350°  C.  They  are  always  either  engraved  on  the  stem  or  graduated 
on  an  included  scale  (see  HEAT,  figs.  4,  5),  and  are  not  mounted  on 
frames  of  any  kind.  It  is  not  necessary  to  calibrate  such  thermo 
meters  ;  but  they  should  be  compared  with  a  standard  at  several 
temperatures  and  frequently  verified  in  melting  ice  and  steam  of 
boiling  water. 

Zincke's  chemical  thermometer  for  high  temperature  has  a  scale 
commencing  at  100°  C.  In  Geissler's  nitrogen  thermometer  the 
range  is  extended  by  raising  the  boiling  point  of  the  included  mer 
cury,  the  upper  part  of  the  tube  being  filled  with  rarefied  nitrogen. 

Meteorological. — The  thermometer  was  early  applied  to  the  study 
of  differences  of  climate,  and  this  is  still  one  of  its  most  important 
uses.  The  wet  and  dry  bulb  thermometers  placed  in  the  shade 
give  the  temperature  and  humidity  (see  HVOROMETRY)  of  the 
surrounding  air,  but  "shade"  and  "surrounding  air"  require  to 
be  defined.  Shade  is  intended  to  exclude  rain  and  prevent  all 
radiation ;  and  the  surrounding  air  is  that  of  the  atmosphere  in  the 
neighbourhood  of  the  thermometer  outside  any  shelter  that  may  be 
used.  The  simplest  way  of  observing  is  to  hang  up  a  thermometer 
in  the  shadow  of  some  rather  distant  object  and  leave  it  until  it 
acquires  a  steady  temperature  ;  but  this  method  lias  been  found 
impracticable  and  does  not  give  very  exact  results. 

In  different  countries  different  patterns  of  thermometer  shelter 
are  employed  and  exposure  takes  place  at  a  different  height  above 
the  ground.  Results  so  obtained  cannot  be  critically  compared, 
and  the  relative  mean  temperatures  of  the  atmosphere  in  different 
countries  are  only  known  to  within  one  or  two  degrees.  The 
Stevenson  double-louvred  screen  (see  vol.  xvi.  p.  115),  a  box  open 
below,  provided  with  a  solid  roof,  is  used  at  all  meteorological 
stations  in  Great  Britain.  It  is  placed  4  feet  from  the  ground, 
and  painted  white  outside  and  inside.  The  results  derived  from 
its  use  are  comparable,  because  the  conditions  in  which  it  is  em 
ployed  are  the  same,  but  the  general  introduction  of  a  double  roof 
would  greatly  add  to  its  efficiency.  Exposure  outside  windows  or 
in  wall  boxes  is  the  rule  in  Austria.  In  France  the  Renou  screen 
is  largely  used ;  it  is  a  flat  roof  one  square  metre  in  extent,  and 
double ;  the  thermometers  are  hung  under  it  two  metres  from  the 
ground.  A  similar  roof,  but  of  much  larger  size,  is  employed  in 
Australia,  in  combination  with  a  metal  thermometer-box.  A 
metallic  box,  constructed  of  double  louvres  with  an  air-space 
between,  finds  favour  in  Spain.  In  Russia  and  Switzerland  Wild's 
shelter  is  extensively  employed.  The  thermometers  are  enclosed 
in  a  case  composed  of  two  or  three  concentric  zinc  cylinders  per 
forated  to  admit  air,  and  placed  11  feet  above  the  ground.  They 
are  protected  by  a  large  shelter  of  wood,  the  south  wall  and  roof  of 
which  are  double  and  made  of  solid  boards,  between  which  air 
circulates ;  the  east  and  west  sides  are  louvred,  and  the  north  side 
entirely  open.  A  similar  shelter  is  used  in  Canada,  to  cover  a  box 
of  single  sheet-iron  louvres  in  which  the  thermometers  are  placed 
4£  feet  from  the  ground.  Various  systems  of  exposure  were 
authorized  in  the  United  States  until  1885.  It  was  then  decided, 
as  the  result  of  experiments3  carried  on  for  nearly  two  years,  that 
a  uniform  pattern  of  shelter  be  adopted  by  the  Signal  Service.  It 

1  Whipple,  Brit.  Assoc.  Report!,  1885,  p.  937. 

2  Phil.  Mag.,  [5],  xxl.,  188C,  p.  331;  xxiii.,  1887,  pp.  401,  406. 

3  H.  A.  Hazen,  "Thermometer  Exposure,"  Prof.  Papert  of  Signal  Service.  No. 
xviii.,  1885. 


is  a  single-louvred  wooden  box,  3  feet  6  inches  long,  3  feet  wide 
and  high,  with  a  movable  bottom  and  a  double  roof.  The  louvres 
are  provided  with  an  upright  flange  on  their  inner  side,  designed 
to  keep  rain  from  the  thermometers.  The  bottom  of  the  shelter  is 
to  be  fixed  either  9  feet  above  a  roof  or  16  feet  above  grass. 

All  these  screens  are  confessedly  imperfect,  although  most  of 
them  are  well  adapted  for  the  climates  in  which  they  are  used. 
Numerous  comparisons  of  different  screens  with  each  other  have 
been  made,*  but  in  some  cases  sufficient  precautions  in  the  Avay  of 
using  instruments  precisely  similar  and  only  dissimilarly  situated 
have  not  been  observed,  and  the  results  are  uncertain.  A  critical 
comparison  of  the  leading  forms  of  thermometer  shelter  in  use  is 
still  a  desideratum. 

The  sling  thermometer5  (thermometre  fronde),  a  small  thermo 
meter  whirled  in  the  air  at  the  end  of  a  string,  is  often  used  :is 
a  standard,  and  gives  more  correct  readings  than  most  closed 
screens.  All  open  screens  are  untrustworthy.  Aitken 6  has 
devised  a  series  of  thermpmeter  boxes  on  a  new  principle,  radiation 
being  taken  advantage  of  to  produce  a  constant  draught  over  the 
thermometer  bulbs  by  the  use  of 
a  long  blackened  chimney.  These 
give  admirable  results.  Very  small 
and  bright  objects  are  little  affected 
by  radiation :  hence  thermometers 
with  bulbs  of  small  diameter  and 
coated  with  a  bright  deposit  of 
gold  or  silver  have  been  used  with 
out  screens.  The  air  temperature 
has  also  been  calculated  by  means 
of  a  formula  from  the  readings  of 
two  similar  thermometers,  the  bulbs 
of  which  are  unequally  affected  by 
radiation.  Some  form  of  sling  ther 
mometer  should  always  be  used  for 
observations  at  sea;  the  Board  of 
Trade  screen  generally  employed  is 
thoroughly  objectionable,  and  can 
only  give  moderately  good  results 
by  the  exercise  of  great  precautions 
on  the  part  of  the  observer.7 

As  a  rule,  thermometers  for 
meteorological  purposes  are  made 
with  spherical  bulbs,  although 
cylindrical  reservoirs  present  cer 
tain  advantages.  To  ensure  per 
fect  uniformity  in  registration,  the 
bulbs  should  all  be  as  nearly  as 
possible  of  one  size,  constructed  of 
one  kind  of  glass,  and  the  mount 
ing  perfectly  uniform.  Better-class 
instruments  have  the  bulb  clear  of 
the  frame,  and  the  stem  attached  * 
to  a  slab  of  metal,  of  porcelain,  FIG.  3.—  Aitken's  Thermometer  Screen 
or  of  glass  backed  by  wood;  but  for  Maximum  Thermometer, 
sometimes  they  are  simply  fixed  to  a  boxwood  scale.  In  all  cases 
they  should  be  graduated  on  the  stem,  and  compared  with  a 
standard,  but  in  view  of  the  uncertainty  of  the  methods  of  ther 
mometer  exposure  great  delicacy  is  undesirable. 

The  influence  of  height  on  thermometers  for  ascertaining  the 
temperature  of  the  air  has  been  investigated  with  somewhat  con 
flicting  results;8  the  disparity  is  at  least  partly  due  to  the  use  of 
dissimilar  instruments. 

Registering  Thermometers. — Rutherford's  maximum,  invented 
before  1790,9  was  an  ordinary  mercury  thermometer  placed  horizon 
tally  ;  the  column  pushed  before  it  a  small  steel  index,  which  was 
left  at  the  highest  point  reached.  It  is  little  used  now.  The 
maximum  thermometers  in  common  use  for  meteorological  pur 
poses  are  Negretti  &  Zambra's  and  Phillips's.  The  former  is  a 
modified  outflow  thermometer.  It  is  made  with  a  constriction  in 
the  tube  near  the  bulb,  past  which  the  mercury  easily  expands, 
but  cannot  return  when  the  temperature  falls,  as  the  column 
breaks  at  the  narrowed  point  when  the  fluid  in  the  bulb  begins 
to  contract  The  thermometer  acts  horizontally,  but  Everett 
devised  a  modification  which  is  hung  bulb  uppermost,  and  the 
mercury,  as  it  passes  the  constriction,  falls  down  and  stands  as  a 
column  in  the  inverted  tube.  The  thermometer  is  set  by  swinging 


«  Caster,  Quart.  Weather  Report  for  1879  (1882),  Appendix'!!. ;  Wild,  Mittheil. 
der  naturforsch.  Oesellsch.  in  Bern,  1860,  108;  Marriott,  Quart.  J.  Roy.  Met. 
Soc  1879,  v.  217  ;  Stow,  ib.,  1882,  viii.  228;  Gill,  ib.,  1882,  viii.  238;  Mawley,  ib., 
1884,  x.  1;  Aitken,  Proc.  R.  S.  E.,  1884,  xii.  681 ;  Dickson,  ib.,  1885,  xiii.  199; 
Hazen,  loc.  (it. 

4  The  first  use  of  this  instrument  is  usually  stated  to  have  been  by  Arago 
(CEuvres,  1858,  viii.  p.  500),  but  Sanssure  employed  it  for  wet-bulb  obserrations, 
and  doubtless  invented  it  (see  Voyages  dans  les  Alpes,  1796,  iv.  p.  267). 

«  Proc.  R.S.  £.,  1884,  xii.  660;  1885,  xiii.  199;  1886,  xiii.  C32. 

7  Caborne,  Quart.  J.  Roy.  Met.  Soc.,  1881,  vii.  10. 

8  Hazen,  loc.  cit.;  Wild  and  Canton!  in  Report  of  Vienna  Meteorological  Con 
ference,  1874;  Symons,  Proc.  R.  S.,  1883,  xxxv.  310;  Omond,  Proc.  R.  S.  E., 
1886-87.  »  Trant.  R.  S.  E.,  iii.,  1794,  p.  247. 
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it.  Phfllips's  maximum,  claimed  also  by  "Walferdin,  has  a  por 
tion  of  the  mercury  thread  separated  from  the  rest  by  a  minute 
bubble  of  air.  It  is  placed  horizontally,  and,  as  temperature 
increases,  the  detached  portion  of  mercury  is  pushed  forward  and 
is  not  withdrawn  when  the  main  column  retreats  toward  the  bulb 
on  cooling.  It  is  set  for  a  new  observation  by  bringing  it  into  a 
vertical  position  and  tapping  it  slightly.  By  reducing  the  length 
of  the  index  and  the  bore  of  the  stem  this  thermometer  may  be 
made  suitable  for  use  in  any  position  without  altering  its  register. 
Walferdin's  outflow  maximum  thermometer  is  a  modification  of 
that  of  Lord  Charles  Cavendish1  and  the  type  of  a  number  of 
similar  instruments.  It  is  set  by  filling  the  stem  entirely 
with  mercury  from  a  lateral  chamber  at  the  top  (fig.  4). 
The  instrument  is  placed  vertically,  and  as  temperature 
rises  mercury  overflows  into  the  reservoir.  To  be  read, 
the  thermometer  is  brought  back  to  its  original  tempera 
ture,  then  the  number  of  degree  spaces  left  vacant  at  the 
top  of  the  tube  shows  the  excess  of  maximum  tempera 
ture  above  that  at  the  time  of  setting. 

The  minimum  thermometer  in  most  frequent  use  is 
that  of  John  Rutherford,  invented  in  1790.  It  is  a  spirit 
thermometer,  preferably  filled  with  amyl  alcohol  to  reduce 
risk  of  distillation,  in  the  column  of  which  a  small  porce 
lain  index  is  included.  The  instrument  is  hung  hori 
zontally,  and,  as  temperature  falls,  the  index  is  drawn 
back  by  the  surface  tension  of  the  fluid.  "When  tempera-  lg-  • 
ture  rises,  the  liquid  flows  past  the  index  easily,  leaving  it  at  the 
lowest  point  attained.  Baudin  invented  a  modification  called  the 
thermometre  a  marteau  in  1862  ;  it  acts  vertically,  the  index  being 
fixed  by  a  spring,  as  in  Sixe's  thermometer,  and  set  by  a  long 
glass  needle  included  in  the  stem,  which,  when  the  instrument  is 
inverted,  falls  on  the  index  and  drives  it  to  the  surface  of  the 
alcohol.  The  mercurial  minimum  of  Casella  is  an  instrument  of 
great  delicacy  and  beauty,  extremely  difficult  to  make,  and  requir 
ing  careful  handling  in  its 
use.  A  side  tube  of  wide 
bore  ac  (fig.  5)  is  joined 
to  the  stem  of  an  ordi 
nary  mercurial  thermo 
meter  near  the  bulb.  This 
tube  terminates  in  a  small 
chamber  ab,  cut  off  by  a 
perpendicular  glass  diaphragm  which  is  perforated  by  a  hole  of 
greater  diameter  than  the  thermometer  stem.  When  set,  the 
mercury  in  the  stem  indicates  the  actual  temperature,  and  the 
chamber  is  empty.  On  the  principle  of  Balfour  Stewart's  fluctua 
tion  thermometer,2  when  the  instrument  is  heated  the  mercury 
remains  stationary  in  the  stem  but  expands  into  the  chamber  ab. 
When  cooled,  the  mercury  passes  out  of  the  chamber ;  when  this  is 
empty,  the  temperature  has  returned  to  that  at  which  the  instru 
ment  was  set,  the  surface  attraction  of  glass  and  mercury  prevents 
the  fluid  leaving  the  diaphragm  b,  and  all  subsequent  contraction 
takes  place  from  the  stem.  The  position  of  the  mercury  column 
in  the  stem  marks  the  minimum  temperature  since  last  setting. 
The  instrument  is  set  by  raising  the  bulb  end  and  allowing  all  the 
mercury  to  flow  from  the  chamber. 

Thermometers  which  record  the  actual  temperature  at  any 
required  time,  by  a  change  of  position  produced  by  a  clock,  were 
employed  by  Blackadder3  in  1826.  His  process  was  complicated 
and  uncertain.  Negretti  &  Zambra  have  a  simpler  arrangement 
that  works  well.  Several  of  their  reversing  thermometers  (see 
under  Deep-Sea  Thermometers)  are  pivoted  on  a  frame,  and  held 
upright  by  catches  which  are  withdrawn  in  turn  at  definite  intervals 
by  an  electrical  arrangement  regulated  by  a  clock.  Each  instru 
ment,  when  it  reverses,  preserves  the  record  of  temperature  at  that 
moment  until  it  is  set  again. 

No  thoroughly  satisfactory  self-registering  maximum  or  minimum 
thermometer  has  yet  been  produced.  In  all  existing  forms  the 
indications  are  liable  to  be  disturbed  by  shaking.  Where  alcohol 
is  the  fluid  used,  it  is  apt  to  volatilize  and  accumulate  at  the  top  of 
the  tube,  so  registering  a  much  lower  temperature  than  actually 
occurs.  It  is  extremely  difficult  also  to  free  alcohol  thermometers 
from  air,  which  gradually  escapes  from  solution  in  the  fluid  and 
renders  the  instrument  untrustworthy  or  even  useless. 

Radiation  Thermometers. — The  intensity  of  solar  radiation  is 
measured  by  the  pyrheliometer,  which  usually  consists  of  a  body 
heated  by  the  sun's  rays  and  a  thermometer  to  measure  the  rise  of 
temperature.  In  meteorology  radiation  is  measured  by  thermo 
meters  simply  exposed  with  blackened  bulbs.  Results  of  the 
utmost  diversity  are  given  by  different  methods.  As  there  is  no 
means  of  determining  the  true  measure  of  radiation,  all  that  can 
be  done  is  to  have  the  instruments  whose  indications  are  to  be 
compared  constructed  and  exposed  in  the  same  way.  The  usual 


Fig.  5. 


1  Phil.  Tram.,  i.,  1757,  p.  300.    Henry  Carendish's  register  thermometer  is  on 
another  principle  and  a  much  less  practical  instrument  (see  Wilson's  Life  of 
Cavendish,  p.  477X 

2  Proc.  R.  S.,  TiU  195.  »  Trans.  R.  S.  £.,  1826,  x.  38T,  440. 


form,  as  suggested  by  Herschel,  is  a  maximum  thermometer 
with  a  spherical  bulb  half  an  inch  in  diameter  coated  with  lamp 
black  and  placed  in  the  centre  of  a  spherical  vessel  of  clear  glass, 
2£  inches  in  diameter,  and  exhausted  of  air.  The  state  of  the 
vacuum  may  be  shown  by  including  a  small  mercurial  manometer, 
or  a  radiometer,  or  by  soldering  in  platinum  electrodes  through 
which  a  discharge  can  be  made  in  the  interior.  It  is  not  essential 
that  the  vacuum  be  very  perfect ;  some  observers  prefer  to  employ 
a  globe  filled  with  dry  air.  For  separate  instruments  to  be  com 
parable,  Whipple4  and  Ferrel5  have  shown  that  the  bulbs  must  be 
truly  spherical,  of  equal  thickness  and  size  (a  difference  of  8  per 
cent,  in  diameter  produces  variations  of  several  degrees),  blackened 
sufficiently  to  absorb  all  radiation  falling  on  them,  and  placed  accu 
rately  in  the  centre  of  perfectly  spherical  enclosures,  which  must 
also  be  of  equal  diameter.  The  stem  should  be  as  small  as  possible 
in  proportion  to  the  bulb ;  and  before  being  used  for  comparative 
purposes  all  radiation  thermometers  should  be  compared  with  an 
arbitrary  standard  by  daily  exposure  for  several  weeks  to  sunshine. 

Minimum  radiation  thermometers,  intended  to  measure  radiation 
from  the  earth  at  night,  are  usually  filled  with  alcohol,  and  much 
ingenuity  has  been  expended  on  increasing  their  delicacy.  The 
bulbs  are  made  very  large  relatively  to  the  bore,  and  constructed 
60  as  to  expose  a  great  surface,  the  reservoir  being  often  helical, 
lenticular,  annular,  spoon-shaped,  forked,  or  even  like  a  gridiron. 

Earth  Thermometers. — Saussure  introduced  the  use  of  sluggish 
thermometers  packed  in  non-conducting  material  for  taking  the 
temperature  of  the  soil  at  different  depths.  Symon's  earth  thermo 
meter  on  this  principle  is  a  slow-action  instrument  cased  in  felt,  and 
is  lowered  by  a  chain  into  an  iron  tube  which  has  previously  been 
sunk  to  the  required  depth.  It  may  be  withdrawn  and  read  with 
out  changing  its  record.  The  underground  temperature  committee 
of  the  British  Association  have  used  both  slow-action  and  self-regis 
tering  thermometers  for  their  observations  in  mines  and  shafts.' 

Thermometers  with  very  long  stems,  which  can  be  read  above 
ground,  fitted  in  deep  borings  in  the  rock,  are  used  at  the  observa 
tories  of  Greenwich  and  Edinburgh  for  investigating  earth  tem 
perature.  Those  at  present  established  at  the  Royal  Observatory, 
Edinburgh,7  are  the  successors  of  a  set  fixed  in  the  rock  in  1837, 
and  broken  accidentally  in  1876.  They  are  placed  with  their  bulbs 
at  depths  of  25,  12,  6,  3  feet  beneath  the  surface  respectively,  and 
one  has  its  bulb  just  covered.  The  readings  of  the  intermediate 
thermometers  supply  data  for  correcting  the  long  columns  of 
alcohol  in  the  deeper  ones  for  the  different  temperatures  of  their 
different  parts.  Allowance  may  be  made  for  this  effect  without 
calculation  by  utilizing  the  principle  applied  by  Sainte-Claire 
Deville  to  pyrometers.  A  second  stem,  similar  in  every  way  to 
that  of  the  thermometer,  nearly  filled  with  the  same  fluid,  but 
hermetically  sealed  at  the  lower  end,  is  fixed  beside  the  thermo 
meter  stem.  The  fluctuations  it  shows  are  due  solely  to  causes 
affecting  the  stem  and  not  the  bulb  of  the  thermometer,  and  they 
are  eliminated  from  the  readings  of  the  latter 
by  taking  account  only  of  the  difference  of 
level  of  the  fluid  in  the  two  tubes. 

Deep-Sea  Thermometers. — The  earliest  ob 
servations  of  warmth  beneath  the  surface 
were  made  by  raising  samples  of  water  in  a 
valved  box  and  noting  the  temperature  when 
it  was  brought  on  board.  Saussure,  in  addi 
tion  to  this,  used  sluggish  thermometers, 
which  he  left  immersed  for  several  hours 
before  reading.  His  latest  thermometer  for 
sea- work  was  filled  with  alcohol,  and  had  a 
bulb  more  than  an  inch  in  diameter,  which 
was  imbedded  in  a  mass  of  wax  and  enclosed  = 
in  a  stout  wooden  case.  It  attained  the  tem 
perature  of  its  surroundings  very  slowly,  pre 
served  it  for  a  long  time,  and  gave,  in  his 
hands,  thoroughly  trustworthy  results.  On 
the  introduction  of  registering  thermometers 
these  were  used,  but  the  unsuspected  magni 
tude  of  the  effect  of  pressure  at  great  depths 
made  the  earlier  records  entirely  misleading. 

A  modification  of  Sixe's  thermometer,  pro 
tected  from  pressure  by  the  addition  of  an 
outer  bulb  partially  filled  with  a  liquid,  is 
now  usually  employed  on  deep-sea  expeditions. 
Those  used  on  the  « Challenger, »  under  the 
name  of  Miller-Casella  thermometers,  were 
of  the  form  shown  in  fig.  6.  The  tube  is  U-shaped,  the  bend 
and  part  of  each  limb  filled  with  mercury,  the  rest  of  the  tube,  the 
bulb,  and  part  of  the  expansion  on  the  other  side  with  alcohol.  A 
steel  index,  held  in  its  place  by  the  pressure  of  a  hair,  is  immersed 


«  Quart.  J.  R.  Met.  Soe.,  1879,  v.  142 ;  1884.  x.  45. 

5  Signal  Service  Prof.  Papers,  So.  xui.,  1884,  p.  34. 

6  For  a  re'sume'  of  the  methods  and  work  of  the  committee,  see  Bnt.  Assoc. 
Reports,  1882,  p.  74. 

7  Trans.  R.  S.  E.,  1880,  xxix.  p.  637. 
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in  the  spirit  in  each  liinb  above  the  mercury,  which  pushes  one 
or  other  before  it  as  the  temperature  is  rising  or  i'alling,  and 
leaves  them  at  points  denoting  the  highest  and  lowest  tempera 
tures  passed  through.  The  indexes  are  set  by  a  magnet.  The 
"Challenger"  thermometers,  which  were  not  graduated  on  the 
stems,  were  secured  side  by  side  with  porcelain  temperature  scales 
to  vulcanite  frames  and  placed  in  copper  cases  perforated  to  allow 
a  circulation  of  water.  Tait  investigated  the  whole  subject  of  pres 
sure  corrections  after  the  return  of  the  expedition,  and  found  that 
the  high  result  obtained  by  a  previous  experimenter  was  due 
mainly  to  heat  developed  by  compression  of  the  vulcanite,  which 
affected  the  thermometer  in  the  press,  but  would  not  do  so  at  sea. 
The  correction  which  had  to  be  applied  was  rather  less  than  f  of  a 
degree  Fahr.  per  mile  of  depth.1  These  thermometers  require  to 
be  immersed  from  twenty  minutes  to  half  an  hour  before  they 
acquire  the  temperature  of  the  water,  they  can  only  be  read  to 
quarter  degrees  Fahr.,  and  they  simply  indicate  the  extreme  tem 
peratures  through  which  they  have  passed.  Buchanan  has  greatly 
improved  the  instrument  by  reducing  the  bore  of  the  tube  on  the 
minimum  side,  which  is  that  most  frequently  used,  thus  giving 
long  degrees.  An  arbitrary  scale  is  engraved  on  the  stem.3  His 
mercury  piezometer  is  affected  by  temperature  and  by  pressure,  and 
enables  the  actual  temperature  at  any  known  depth  to  be  found. 

Aime  in  1845  3  invented  a  very  ingenious  arrangement  of  outflow 
thermometers,  which  were  inverted  by  a  weight  slipping  down  the 
line,  and  registered  as  they  were  being  drawn  up.  His  instru 
ments  were  accurate,  but  very  delicate  and  troublesome 
to  manage.  Within  the  last  few  years  Negrctti  and 
Zam bra  have  patented  several  forms  of  modified  out 
flow  thermometers.  The  first  instrument  of  the  kind 
was  complicated  and  unmanageable,  but  that  now 
before  the  public  is  both  simple  and  convenient.  It 
consists  of  a  mercury  thermometer  with  a  cylindrical 
bulb  and  a  stem  AC  (fig.  7)  of  wide  bore  terminating 
in  a  small  pyriform  aneurism.  The  stem  is  contracted 
and  contorted  just  above  the  bulb,  and  when  the  in 
strument  is  turned  upside  down  the  mercury  column 
breaks  at  this  point  and  flows  down  into  the  tube, 
which  is  graduated  in  the  inverted  position.  To  pro 
tect  it  from  pressure  the  thermometer  is  hermeti 
cally  sealed  in  a  strong  glass  tube,  the  portion  of 
which  surrounding  the  bulb  contains  a  quantity  of 
mercury  secured  by  a  ring  of  india-rubber  cement. 
When  the  thermometer  is  made  to  turn  over  at  any 
depth  in  water  of  any  temperature,  the  record  remains 
nearly  unaltered,  and,  until  set  for  a  new  observa 
tion,  enables  the  actual  temperature  at  the  instant 
of  reversal  to  be  ascertained  at  any  subsequent  time 
and  in  any  other  place.  The  detached  column  stand 
ing  in  the  tube  changes  its  length  slightly  by  change 
of  temperature.  A  series  of  experiments  with  twelve 
instruments  has  shown  that  for  60°  F.  change  of  tem 
perature  there  is  a  difference  of  one  degree  in  the 
reading  of  the  inverted  thermometer.  Hence  a  cor 
rection  must  be  applied  in  all  cases  where  the  tem 
perature  at  which  the  thermometer  is  read  differs  more 
than  a  few  degrees  from  that  at  which  it  was  inverted, 
contrary  to  the  opinion  of  the  German  observers.4 
If  a  thermometer  is  inverted  in  water  and  read  while 
wet,  the  temperature  by  which  it  should  be  corrected 
is  obviously  that  given  by  the  wet-bulb  in  air.  In 
view  of  the  great  range  of  temperature  experienced  in 
deep-sea  work  in  the  tropics,  the  size  of  the  little 


FIG.  7.— 

Negretti  and 

Zambra's 

Deep-Sea 

overflow  cell  B,  which  prevents  mercury  from  the  bulb  Thermometer 
from  entering  the  tube  must  be  considerably  increased  ^inv 
before  the  thermometer  can  be  used  with  safety  for  such  purposes. 
The  Negretti  and  Zambra  thermometer  acquires  the  temperature 
of  its  surroundings  very  rapidly  (two  or  three  minutes  are  usually 
sufficient);  it  can  be  read  easily  to  tenths  of  a  degree  Fahr. ;  and, 
above  all,  it  ascertains  temperature  at  exact  points  of  depth,  and 
has  thus  revealed  layers  of  remarkably  varying  temperature  5  which 
could  not  have  been  detected  by  the  other  instruments  in  use. 

The  loaded  wooden  frame  originally  employed  for  reversing  the 
thermometer  is  unsatisfactory,  and  Magnaghi's  reversing  gear 
actuated  by  the  revolution  of  a  small  propeller  set  in  motion 
by  the  water  when  the  thermometer  is  drawn  up  briskly,  is  not  to 
be  trusted  in  shallow  water  or  where  there  are  rapid  currents. 
When  the  pin  is  withdrawn  the  thermometer  case  turns  over  and 
is  clamped  by  a  side-spring  on  the  frame.  Rung*  adopted  a 
simpler  and  better  though  somewhat  clumsy  frame,  in  which  the 
thermometer  was  made  to  turn  by  slipping  a  weight  down  the  line. 

1  "Challenger"  Narrative,  ii.,  App.  I.,  1882. 

2  For  a  general  account  of  deep-sea  thermometers,  see  Buchanan,  Proc.  R.  8. 
E.,  x.  1878,  77;  and  "  Chal."  Reports,  Narrative,  vol.  i.,  1884,  p.  84. 

3  Ann.  Chim.  Phys.,  [3],  1845,  xv.  1. 

*  Ergebnisse  der  Untersuchungensfahrt  der  Drache.  Berlin,  1886,  p.  2. 
»  Mill,  Jour.  Scot.  Met.  Soc.  [3],  18S6,  No.  iii.  p.  289. 
»  Den  Tekniskt  Forenings  Tidskrift,  1883. 


The  United  States  Fish  Commission  7  employ  the  thermometer  in 
a  frame  adapted  for  use  on  a  wire  sounding  line,  and  also  actuated 
by  a  messenger,  but  the  thermometer  is  not  clamped  on  turning 
over.  The  Scottish  marine  station  produced8  a  modification  of 
Magnaghi's  frame,  the  propeller  being  replaced  by  a  forked  level- 
held  down  by  a  spiral  spring  and  raised  when  the  thermometer  is 
to  be  reversed  by  the  impact  of  a  Rung's  messenger  (fig.  8).  A 
messenger  placed  on  the  line  below,  and  hung  by  a  loop  to  the 
tipper  groove  of  the  thermometer,  is  let  go  when  the  thermometer 
turns  and  reverses  another  instrument  lower  down.  -Instead  of 
being  lashed  to  the  sounding  line,  the  frame  is  retained  by  a  ram's 
horn  spiral  below  and  clamped  by  a  small  vice 
at  the  upper  end.  Buchanan  has  modified  and 
simplified  the  frame,  combining  its  mode  of 
attachment  to  the  line  with  the  American 
method  of  reversing. 

Neumayer 9  has  attempted  to  use  a  photo 
graphic  thermograph  for  deep-sea  work,  the 
light  being  supplied  by  a  Geissler  tube  excited 
by  a  small  battery.  Siemens's  electrical  ther 
mometer  has  also  been  experimented  with,10 
but  has  hardly  been  brought  to  a  practicable 
state,  and  the  same  may  be  said  for  the  use 
of  thermoelectric  junctions. 

Hypsometer. — The  boiling-point  thermome 
ter  or  hypsometer  may  be  used  to  obtain  an 
independent  measure  of  the  pressure  of  the 
atmosphere,  and  so  to  determine  an  altitude 
or  verify  an  aneroid  barometer.  It  consists 
of  a  very  delicate  mercury  thermometer  gradu 
ated  only  for  20  or  25  degrees  Fahr.  in  the 
neighbourhood  of  the  boiling  point  of  water 
and  divided  on  the  stem  into  tenths.  A 
large  aneurism  on  the  tube  a  little  above  the 
bulb  should  allow  the  freezing  point  to  be 
verified  from  time  to  time  on  the  portion  of 
stem  beneath  it  The  thermometer  is  hung 
in  a  cylindrical  tin  vessel  in  which  water  is 
boiled  by  a  spirit  lamp  placed  underneath. 
The  bulb  must  be  raised  considerably  above 
the  level  of  the  water,  and  the  whole  stem  to 
the  top  of  the  mercury  column  immersed  in 
the  steam.  After  steam  has  been  escaping 
freely  for  some  time  the  temperature  is  read, 
and  by  reference  to  a  table  the  barometric 
pressure,  and  consequently  the  altitude,  is 
obtained. 

Clinical  Thermometers. — The  first  use  to 
which  thermometers  were  applied  was  the 
study  of  the  temperature  of  the  blood  in 
fevers  ;  and  the  constancy  of  the  temperature 
of  the  healthy  human  body  was  for  a  century 
considered  sufficient  to  entitle  it  to  the  posi 
tion  of  a  fixed  point  in  graduating  thermome 
ters.  The  increased  importance  now  attached 
to  temperature  in  disease  has  led  to  the  pro 
duction  of  many  forms  of  clinical  thermo 
meter.  The  large  instruments  intended  to  be 
read  in  situ  are  now  entirely  superseded  by 
small  maximum  self-registering  thermometers. 
Graduation  is  carried  to  one-lifth  of  a  degree, 
and  the  usual  range  is  about  25  degrees  Fahr. , 
— from  85°  or  90°  to  110°  or  115°.  Olive-shaped 
bulbs  have  been  used,  but  a  cylindrical  form  is  most  common. 
There  should  be  an  arrangement  like  that  suggested  for  hypso- 
meters  to  enable  the  freezing  point  to  be  verified.  Casella's  thermo 
meter  on  Phillips's  system  has  a  small  expansion  on  the  stem, 
followed  by  a  contraction,  to  prevent  the  index  following  the  rest 
of  the  mercury  into  the  bulb  when  the  instrument  is  not  in  use. 
The  "  half-minute  thermometer"  is  quick  in  action  ;  it  has  a  bulb 
of  very  small  diameter  and  an  extremely  fine  bore,  the  mercury 
thread  being  rendered  visible  by  Hicks's  arrangement  of  a  lens- 
fronted  stem.  Immisch's  avitreous  thermometer  is  recommended 
for  clinical  use  on  account  of  its  small  size,  convenient  shape,  and 
non-liability  to  get  out  of  order. 

Thermometers  for  Technical  Purposes. — These  are  made  in  an 
infinite  variety  of  forms,  adapted  to  the  various  processes  of  manu 
facture  and  industry.  The  scale  is  often  dispensed  with  in  these 
instruments,  a  movable  pointer  being  fixed  at  the  point  at  which 
the  mercury  is  to  be  kept.  Air  or  steam  thermometers  (see  PYRO 
METER)  are  rapidly  superseding  mercury  instruments  for  all  tem 
peratures  above  the  boiling  point  of  water.  The  cheap  German 
paper-scale  thermometers  are  largely  used,  fitted  in  wooden  cases, 

7  Report,  1882. 

8  Mill,  Proc.  R.  S.  E.,  xii.,  1884,  928. 

9  Nature,  viii.  195. 

10  '•  Challenger"  Reports,  Narrative.  1884,  i.  p.  95. 
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as  dairy  thermometers,  and  a  larger  size  for  brewing  purposes. 
Alarm  thermometers  are  often  employed,  in  which  electric  contact 
is  made  and  a  bell  rung  when  the  temperature  exceeds  or  falls 
short  of  a  certain  limit.  Thermostats  of  various  forms  are  made 
use  of,  in  which  a  thermometer,  by  the  position  of  the  mercury  in 
the  stem,  regulates  the  gas-supply  of  a  burner  and  thus  the  heat 
of  an  enclosure. 

Metallic  Thermometers. — Thermometers  depending  on  change  in 
length  or  form  of  composite  metal  bars,  such  as  (Brighton's  zinc-iron 
bar  and  Breguet's  silver-gold-platinum  spiral  (see  PYROMETER),  are 
converted  into  registering  instruments  by  the  addition  of  two 
light  pointers  pushed  forward  by  the  index  needle  as  it  travels 
round  the  graduated  arc  to  either  side  and  left  at  their  extreme 
points.  Jiirgensen  in  1841  constructed  a  chronometer,  the  balance 
wheel  of  which  was  arranged  so  as  to  exaggerate  the  effects  of 
change  of  temperature  and  thus  to  affect  the  rate.  It  furnished  a 
very  close  approximation  to  the  mean  temperature  between  the 
intervals  of  rating,  and  was  approved  by  Arago  for  use  in  observa 
tions.  Hermann  and  Pfister's  metallic  thermometer 1  is  probably 
the  best  adapted  for  meteorological  purposes,  and  has  given 
satisfactory  results  at  the  Zurich  observatory.  It  is  a  flat  spiral  of 
brass  and  steel,  which  unrolls  and  coils  up  according  to  changes  of 
temperature,  moving  an  index  on  a  divided  horizontal  circle  and 
marking  the  maximum  and  minimum  by  light  pointers.  In  order 
to  secure  regular  results,  the  instrument  must  be  annealed  by 
heating  for  some  time  in  boiling  linseed  oil. 

Several  instruments  known  popularly  as  metallic  thermometers 
depend  on  a  different  principle,  that  of  the  change  of  form  in  a 
thin  metallic  enclosure  containing  liquid. 
Immisch's  avitreous  thermometer  (fig.  9)  is 
an  example.  A  minute  Bourdon's  tube  is 
fixed  at  one  end,  and  the  other  bears  on  the 
short  arm  of  a  lever,  the  long  arm  of  which 
acts  by  a  rack  on  the  pinion  forming  the 
axis  of  the  pointer.  It  is  only  one  inch  in 
diameter  and  extremely  accurate. 

Thermographs. — The  first  form  of  thermo 
graph,  due  to  Wheatstone,  was  an  electrical 
apparatus.  It  has  recently  been  improved 
by  Van  Rysselberghe,  in  whose  hands  it  has 
assumed  the  following  form.  The  thermome 
ter  is  of  rather  wide  bore  and  open  above.  At 
intervals  of  quarter  of  an  hour  a  wire  is  moved 
gradually  down  the  tube  by  a  clock  until  FIG.  9.— Immisch's 
it  touches  the  mercury;  an  electric  circuit  Avitreous Thermometer, 
is  thus  completed,  and  causes  an  indentation  by  a  diamond  point 
which  moves  in  the  same  way  as  the  wire  down  a  rotating  cylinder 
covered  with  thin  sheet  copper  or  zinc.  The  metal  sheet  is  renewed 
at  each  revolution  of  the  cylinder,  and  it  is  sufficient  to  join  the 
indented  points  with  a  graver  to  have  a  plate  from  which  any 
number  of  copies  of  the  record  may  be  printed.  Cripp's  thermo 
graph  records  hourly  on  a  revolving  cylinder.  It  consists  essen 
tially  of  a  mercury  thermometer  coiled  into  a  flat  spiral  and  sus 
pended  on  a  horizontal  axis.  Any  change  of  temperature  displaces 
the  centre  of  gravity  of  the  system,  and  the  instrument  rotates 
through  an  arc,  moving  a  pencil  as  it  does  so.  A  perfectly  con 
tinuous  record  is  produced  by  the  photographic  thennograph.  Wet 
and  dry  bulb  thermometers  are  so  arranged  that  a  beam  of  light 
passes  through  an  air-speck,  which  separates  part  of  the  mercury 
thread,  or  through  the  vacant  part  of  the  tube,  and  falls  on  a 
rotating  cylinder  covered  with  photographic  paper  on  which  it 
traces  the  curve  of  temperature  fluctuation.  This  apparatus  is 
probably  the  most  perfect  of  its  kind.  In  Bowkett's  thermograph 
the  change  of  form  of  a  curved  tube  containing  oil  moves  a  pencil 
radially  over  a  card  turned  horizontally  by  a  clock.  The  resulting 
curve  is  referable  to  polar  instead  of  rectangular  coordinates  ;  the 
radius  measures  temperature,  the  angle  time.  Richard's  thermo 
graph  is  also  actuated  by  means  of  a  sealed  metallic  capsule  con 
taining  fluid.  It  draws  a  continuous  curve  in  ink  on  a  revolving 
drum  on  which  one  sheet  lasts  for  seven  days.  This  instrument 
is  largely  employed  in  observatories  to  check  eye- observations,  and 
is  peculiarly  adapted  for  use  in  positions  to  which  access  can  only 
be  had  occasionally.  It  is  made  in  many  forms,  one  of  which  is 
specially  adapted  for  marine  work,  the  sealed  capsule  being  rolled 
into  the  form  of  a  cylinder  and  exposed  to  the  water  on  both 
surfaces.  (H.  R.  M.) 

THEROIGNE  DE  MERICOURT,  ANNE  JOSEPH 
(1762-1817),  was  born  at  Marcourt  (from  a  corruption 
of  which  name  she  took  her  usual  designation),  a  small 
town  in  Luxembourg,  on  the  banks  of  the  Ourthe,  on  1 3th 
August  1762.  She  was  the  daughter  of  a  well-to-do 
farmer,  Peter  Theroigne.  She  appears  to  have  been  well 
educated,  having  been  brought  up  in  the  convent  of 
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Robermont ;  she  was  quick-witted,  strikingly   handsome 
in  appearance,  and  intensely  passionate  in  temper;  and 
she  had  a  strong  and  almost  volcanic  power  of  eloquence, 
which  she  used  with  great  effect  upon  the  mobs  of  Paris 
during  that  short  space  of  her  life  (1789-93)  which  alone 
is  of  historical  interest.     The  story  of  her  having  been 
betrayed  by  a  young  seigneur,  and  having  in  consequence 
devoted  her  life  to  avenge  her  wrongs  upon  aristocrats,  a 
story  which  is  told  by  Lamartine  and  others,  is  unfounded, 
the  truth  being  that  she  left  her  home  on  account  of  a 
quarrel  with  her  stepmother.     She  went  to  Paris,  and,  on 
the  outbreak  of  the  Revolution,  she  was  surrounded  by  a 
coterie  of  well-known  men,  chief  of  whom  were  Petion  and 
Desmoulins.     She  belonged  to  their  party  to  the  last, — 
became  in  fact  the  "Fury  of  the  Gironde."    On  14th  July 
1789    she   came   prominently  into  notice  at  the  fall  of 
the  Bastille,  and  for  about  four  years  thereafter  she  was 
seen  in  many  of  the  stormiest  scenes  of  the  Revolution, 
being  known  as  "  la  belle  Liegoise,"  and  singularly  attired 
in  a  riding  habit,  a  plume  in  her  hat,  pistols  in  her  belt, 
and  a  sword  dangling  by  her  side.     Early  in  October  she 
took  a  leading  part  in  the  march  to  Versailles,  and  the 
return  journey  with  the  king  and  queen  to  the  capital. 
No  horror  appalled  her,  and  the  violence  of  her  language 
and  her  power  with  the  mob  were  no  less  remarkable  than 
the  influence  which  she  was  able,  by  combining  cajolery, 
threats,  and  money,  successfully  to  exert  on  the  royalist 
soldiers,  so  winning  them  over  to  the  Revolution.     Being 
justly  accused  of  dangerous  conduct,  her  arrest  was  ordered 
in  the  following  year  (1790),  and  she  left  Paris  for  Mar- 
court,  whence  after  a  short  stay  she  proceeded  to  Liege,  in 
which  town  she  was  seized  by  warrant  of  the  Austrian 
Government,  and  conveyed  first  to  Tyrol  and  thereafter 
to  Vienna,  accused   of   having  been   engaged  in  a  plot 
against  the  life  of  the  queen  of  France.     After  an  inter 
view,  however,  with  Leopold  II.,  she  was  released ;  and  she 
returned  to  Paris,  crowned  of  course  with  fresh  laurels 
because  of  her  captivity,  and  resumed  her  influence.     In 
the  clubs  of  Paris  her  voice  was  often  heard,  and  even  in 
the  National  Assembly  she  would  violently  interrupt  the 
expression  of  any  moderatist  views.     She  commanded  in 
person  the  3d   corps  of   the  so-called  army  of   the  fau 
bourgs  on  20th  June  1792,  and  again  won  the  gratitude 
of  the  people.     She  shares  a  heavy  responsibility  for  her 
connexion  with  the  riots  of  the  10th  of  August.     A  cer 
tain  contributor  to  Desmoulins's  journal,  the  Acts  of  the 
Apostles,  Suleau  by  name,  earned  her  savage  hatred  by 
associating  her  name,  for  the  sake  of  the  play  upon  the 
word,  with  a  deputy  named  Populus,  whom  she  had  never 
seen.     On  the  10th  of  August,  just  after  she  had  watched 
approvingly  the  massacre  of  certain  of  the  national  guard 
in  the  Place  Vendome,  Suleau  was   pointed  out  to  her. 
She  sprang  at  him,   dragged  him  among  the  infuriated 
mob,  and  he  was  stabbed  to  death  in  an  instant.     But  the 
time  came  when  her  party  was  in  peril  at  the  hands  of  one 
more  extreme,  and  she  now  wildly  urged  the  mob  to  more 
moderate  courses.     Then  the  furies  of  the  "  Mountain  " 
seized  the  fury  of  the  Gironde,   and  they  stripped  her 
naked,    and   flogged   her    in    the   public   garden   of   the 
Tuileries.     The  infamous   affront  drove  her   mad.     She 
was  removed  to  a  private  house,  thence  in  1800  to  La 
Salpetriere  for  a  month,  and  thence  to  a  place  of  confine 
ment  called  the  Petites  Maisons,  where  she  remained — a 
raving  maniac — till  1807.     She  was  then  again  removed 
to  La  Salpetriere,  where  she  died,  never  having  recovered 
her  reason,  on  9th  June  1817. 

THESEUS,   the  great  hero  of  Attic  legend,2  son  of 

2  All  the  passages  in  the  Iliad  and  Odyssey  in  which  his  name  or 
allusions  to  his  legend  occur  are  regarded  with  more  or  less  proba 
bility  as  spurious. 
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JSgeus,  king  of  Athens,  and  ^Ethra,  daughter  of  Pittheus, 
king  of  Trcezen.  Thus  through  his  father  he  was  descended 
from  Erechtheus  and  the  autochthones  of  Attica ;  through 
his  mother  he  came  of  the  Asiatic  house  of  Pelops.  ^Egeus, 
being  childless,  went  to  Delphi  to  consult  the  god,  who 
gave  him  an  ambiguous  answer.  He  went  to  Trcezen, 
and  told  the  oracle  to  Pittheus,  who,  seeing  its  bearing, 
contrived  that  ^Egeus  should  have  intercourse  with  his 
daughter  ^Ethra.  JSgeus  then  departed  to  Athens,  and 
in  due  time  JEthra,  who  remained  at  Troezen,  brought 
forth  Theseus.  It  was  given  out  that  the  child's  father 
was  Poseidon,  the  great  god  of  Troezen,  and  in  after  ages 
the  Troezenians  pointed  to  the  Holy  Isle  as  the  place  where 
Poseidon  and  ^Ethra  met,  and  where  ^Ethra  raised  a 
temple  to  Athene  Apaturia,  at  which  Tro3zenian  maids 
dedicated  their  girdles  before  marriage.  For  his  tutor 
and  guardian  young  Theseus  had  one  Cannidas,  to  whom, 
down  to  Plutarch's  time,  the  Athenians  were  wont  to 
sacrifice  a  black  ram  on  the  eve  of  the  festival  of  Theseus. 
On  passing  out  of  boyhood,  Theseus,  in  accordance  with 
custom,  went  to  Delphi,  and  there  cut  off  his  front  hair. 
JEgeus  had  deposited  his  sword  and  boots  under  a  heavy 
rock,  telling  ^Ethra  that,  if  she  gave  birth  to  a  son  who, 
on  attaining  manhood,  should  be  able  to  lift  the  rock  and 
remove  the  sword  and  boots,  she  was  to  send  him  with 
all  secrecy  to  his  father  at  Athens.  Theseus  now  lifted 
the  rock,  removed  the  sword  and  boots,  and  set  out  for 
Athens.  He  encountered  many  adventures  on  the  way. 
First  he  met  Periphetes,  surnamed  Corynetes  (Clubman). 
Him  Theseus  slew,  and  carried  off  his  club.  At  the 
isthmus  of  Corinth  dwelt  Sinis,  called  the  Pine-Bender, 
because  he  killed  his  victims  by  fastening  them  to  the 
top  of  a  pine-tree  (or  two  pine-trees),  which  he  had 
bent  down  and  then  suffered  to  fly  up.  Theseus  hoisted 
the  Pine-Bender  on  his  own  pine-tree.  Now,  the  deceased 
Pine-Bender  had  a  pretty  daughter,  who  ran  and  hid 
herself  in  a  thicket  where  asparagus  grew  plentifully; 
and,  when  Theseus  came  to  look  for  her,  she  prayed  to 
the  asparagus,  and  promised  that  if  it  would  hide  her  she 
would  never  injure  asparagus  any  more.  Theseus  wiled 
her  from  the  thicket,  and  from  their  union  sprang  the 
family  of  the  loxids,  who  worshipped  asparagus.  Next 
Theseus  despatched  the  Crommyonian  sow  (or  boar),  a 
dreadful  monster.  Then  he  flung  over  the  cliff  the  wicked 
Sciron,  who,  while  his  guests  were  perforce  washing  his 
feet,  used  to  kick  them  over  into  the  sea.  In  Eleusis 
Theseus  wrestled  with  and  killed  Cercyon.  A  little 
farther  on  he  slew  Procrustes,  who  had  only  one  bed  for 
all  comers  :  if  his  guest  was  too  short  for  the  bed,  he 
stretched  him  out ;  if  he  was  too  long,  he  cut  him  down 
to  the  requisite  length.  At  the  Cephissus  Theseus  was  met 
by  the  Phytalid  family,  who  purified  him  from  the  taint 
of  bloodshed.  As  he  passed  through  the  streets  of  Athens, 
his  curls  and  long  garment  reaching  to  his  ankles  drew  on 
him  the  derision  of  some  masons,  who  were  putting  on  the 
roof  of  the  new  temple  of  Apollo  Delphinius :  "  Why," 
they  asked,  "  was  such  a  pretty  girl  out  alone  ? "  In  reply 
Theseus  took  the  bullocks  out  of  their  cart  and  flung  them 
higher  than  the  roof  of  the  temple.  He  found  his  father 
married  to  Medea,  who  had  fled  from  Corinth.  Being  a  witch, 
she  knew  Theseus  before  his  father  did,  and  tried  to  persuade 
-^Egeus  to  poison  his  son  ;  but  ./Egeus  at  last  recognized  him 
by  his  sword,  and  took  him  to  his  arms.  Theseus  was 
now  declared  heir  to  the  throne,  and  the  Pallantids,  who 
had  hoped  to  succeed  to  the  childless  king,  conspired  against 
Theseus,  but  he  crushed  the  conspiracy.  He  then  attacked 
the  flame-spitting  bull  of  Marathon  and  brought  it  alive 
to  Athens,  where  he  sacrificed  it  to  Apollo  Delphinius. 
Now  comes  the  adventure  of  the  Cretan  Minotaur  (see 
MINOS),  whom  Theseus  slew  by  the  aid  of  ARIADNE  (%.v.). 


While  Theseus  was  in  Crete,  Minos,  wishing  to  see  whether 
Theseus  was  really  the  son  of  Poseidon,  flung  his  ring 
into  the  sea.  Theseus  dived  and  brought  it  up,  together 
with  a  golden  crown,  the  gift  of  Amphitrite.  On  the 
return  voyage  the  ship  touched  at  Naxos,  and  there 
Theseus  abandoned  Ariadne.  He  landed  also  at  Delos, 
and  there  he  and  the  youths  danced  the  crane  dance,  the 
complicated  movements  of  which  were  meant  to  imitate 
the  windings  of  the  Labyrinth.1  In  historical  times  this 
dance  was  still  danced  by  the  Delians  round  the  horned 
altar — an  altar  entirely  composed  of  left-sided  horns. 
Theseus  had  promised  JEgeus  that,  if  he  returned  success 
ful,  the  black  sail  with  which  the  fatal  ship  always  put  to 
sea  2  should  be  exchanged  for  a  white  one.  But  he  forgot 
his  promise ;  and,  when  from  the  Acropolis  at  Athens 
jEgeus  descried  the  black  sail  out  at  sea,  he  flung  himself 
from  the  rock,  and  died.  Hence  at  the  festival  which 
commemorated  the  return  of  Theseus  there  was  always 
weeping  and  lamentation.  Theseus  now  carried  out  a 
political  revolution  in  Attica  by  abolishing  the  semi-inde 
pendent  powers  of  the  separate  townships  and  concen 
trating  those  powers  at  Athens,  and  he  instituted  the 
festival  of  the  Panathenaea,3  as  a  symbol  of  the  unity  of 
the  Attic  race.  Further,  according  to  a  democratic  tradi 
tion,  he  abolished  the  monarchy,  and  substituted  in  its 
place  a  popular  government ;  but,  to  obviate  the  evils  of 
a  pure  democracy,  he  instituted  the  three  classes  or  castes 
of  the  eupatrids  (nobles),  geomori  (husbandmen),  and 
demiurgi  (artisans).  He  also  minted  coins  bearing  the 
figure  of  an  ox.  He  extended  the  territory  of  Attica  as 
far  as  the  isthmus  of  Corinth. 

He  was  the  first  to  celebrate  in  their  full  pomp  the 
Isthmian  games  in  honour  of  Poseidon  ;  for  the  games 
previously  instituted  by  Hercules  in  honour  of  Melicertes 
had  been  celebrated  by  night,  and  had  partaken  of  the 
nature  of  mysteries  rather  than  of  a  festival.  Of  Theseus's 
adventures  with  the  Amazons  there  were  different  accounts. 
According  to  some,  he  sailed  with  Hercules  to  the  Euxine, 
and  there  won  the  Amazon  Antiope  as  the  meed  of 
valour ;  others  said  that  he  sailed  on  his  own  account,  and 
captured  Antiope  by  stratagem.  Thereafter  the  Amazons 
attacked  Athens.  Antiope  fell  fighting  on  the  side  of 
Theseus,  and  her  tomb  was  pointed  out  on  the  south  side 
of  the  acropolis.  By  Antiope  Theseus  had  a  son,  Hippo- 
lytus.  On  the  death  of  Antiope,  Theseus  married  Phaedra. 
She  fell  in  love  with  her  stepson  Hippolytus,  who,  resist 
ing  her  advances,  was  accused  by  her  to  Theseus  of  having 
attempted  her  virtue.  Theseus  in  a  rage  imprecated  on 
his  son  the  wrath  of  Poseidon.  His  prayer  was  answered  : 
as  Hippolytus  was  driving  beside  the  sea,  a  bull  issuing 
from  the  waves  terrified  his  horses,  and  he  was  thrown 
and  killed.  This  tragic  story  is  the  subject  of  one  of 
the  extant  plays  of  Euripides. 

The  famous  friendship  between  Theseus  and  Pirithous, 
king  of  the  Lapiths,  originated  thus.  Hearing  of  the 

1  The  Ostiaks  of  Siberia  have  an  elaborate  crane  dance,  in  which 
the   dancers   are   dressed  up  with   skins  and  the   heads  of  cranes 
(Pallas,  Reise  (Lurch  verschiedene  Provinzen  des  russischen  Reichs,  iii. 
65). 

2  So,  too,  the  ship  that  sailed  annually  from   Thessaly  to   Troy 
with  offerings  to  the  shade  of  Achilles  put  to  sea  with  sable  sails 
(Philostratus,  Heroica,  xx.  25).     The  ship  that  was  to  bring  Iseult 
to  the  mortally  wounded  Tristram  was  to  hoist  a  white  sail  if  she  was 
on  board,  a  black  sail  if  she  was  not.     The  black  sails  recur  in  the 
modern  Greek  version  of  the  tale  of  Theseus.      Compare  Asiatick 
Researches,  ix.  97. 

8  Besides  the  Panathensea,  Theseus  is  said  to  have  instituted  the 
festival  of  the  Synoikia  or  Metoikia.  Wachsmuth  ingeniously  sup 
poses  that  the  latter  festival  commemorated  the  local  union  in  a  single 
city  of  the  separate  settlements  on  the  Acropolis  and  its  immediate 
neighbourhood,  while  the  Pauathenaea  commemorated  the  political 
union  of  the  whole  of  Attica  (C.  Wachsmuth,  Die  Stadt  Athen  im 
Alterthum,  p.  453  sq.). 
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strength  and  courage  of  Theseus,  Pirithous  desired  to  put 
them  to  the  test.  Accordingly  he  drove  away  from  Marathon 
some  cows  which  belonged  to  Theseus.  The  latter  pursued, 
but,  when  he  came  up  with  the  robber,  the  two  heroes  were 
so  filled  with  admiration  of  each  other  that  they  swore 
brotherhood.  At  the  marriage  of  Pirithous  to  Hippodamia 
(or  Deidamia)  a  fight  broke  out  between  the  Lapiths  and 
Centaurs,  in  which  the  Lapiths,  assisted  by  Theseus,  were 
victorious,  and  drove  the  Centaurs  out  of  the  country. 
Theseus  and  Pirithous  now  carried  off  Helen  from  Sparta, 
and  when  they  drew  lots  for  her  she  fell  to  the  lot  of 
Theseus,  who  took  her  to  Aphidnae,  and  left  her  in 
charge  of  his  mother  ^Ethra  and  his  friend  Aphidnus. 
He  now  descended  to  the  lower  world  with  Pirithous,  to 
help  his  friend  to  carry  off  Proserpine.  But  the  two  were 
caught,  and  confined  in  Hades  till  Hercules  came  and 
released  Theseus.  Meantime  Castor  and  Pollux  had 
captured  Aphidnse,  and  carried  off  their  sister  Helen  and 
-flSthra.  When  Theseus  returned  to  Athens,  he  found  that 
a  sedition  had  been  stirred  up  by  Menestheus,  a  descendant 
of  Erechtheus,  one  of  the  old  kings  of  Athens.  Failing  to 
quell  the  outbreak,  Theseus  in  despair  sent  his  children  to 
Euboea,  and,  after  solemnly  cursing  the  Athenians,  sailed 
away  to  the  island  of  Scyrus,  where  he  had  ancestral 
estates.  But  Lycomedes,  king  of  Scyrus,  took  him  up  to 
a  high  place,  and  cast  him  into  the  sea,  that  he  died. 
Others  said  that  he  fell  of  himself  over  the  cliff  as  he  was 
taking  his  evening  walk.  Menestheus  reigned  at  Athens, 
but,  when  he  died  before  Troy,  the  sons  of  Theseus  recovered 
the  kingdom.  Long  afterwards,  at  the  battle  of  Marathon 
(490  B.C.),  many  of  the  Athenians  thought  they  saw  the 
phantom  of  Theseus,  in  full  armour,  charging  at  their  head 
against  the  Persians.  When  the  Persian  war  was  over, 
the  Delphic  oracle  bade  the  Athenians  fetch  the  bones  of 
Theseus  from  Scyrus,  and  lay  them  in  Attic  earth.  It  fell 
to  Cimon's  lot  in  469  B.C.  to  discover  the  hero's  grave  at 
Scyrus,  and  bring  back  his  bones  to  Athens.  They  were 
deposited  in  the  heart  of  Athens,  and  henceforth  escaped 
slaves  and  all  persons  in  peril  sought  and  found  sanctuary 
at  the  grave  of  him  who  in  his  life  had  been  a  champion 
of  the  oppressed.  His  chief  festival  was  on  the  8th  of 
the  month  Pyanepsion  (October  21st),  but  the  8th  day 
of  every  month  was  also  sacred  to  him. 

Whatever  we  may  think  of  the  historical  reality  of  Theseus,  his 
legend  seems  to  contain  recollections  of  historical  events,  e.g.,  the 
<rvvoiKi(r/ui.6s,  whether  by  this  we  understand  the  political  central 
ization  of  Attica  at  Athens  or  a  local  union  of  previously  separate 
settlements  on  the  site  of  Athens.  The  birth  of  Theseus  at 
Troezen  points  to  the  immigration  of  an  Ionian  family  or  tribe 
from  the  south.  With  this  agrees  the  legend  of  the  contest 
between  Athene  and  Poseidon  for  supremacy  on  the  acropolis  of 
Athens,  for  Theseus  is  intimately  connected  with  Poseidon,  the 
great  Ionian  god.  ^geus,  the  father  of  Theseus,  has  been  iden 
tified  by  some  modern  scholars  with  Poseidon. 

The  Athenian  festival  in  October,  popularly  supposed  to  com 
memorate  the  return  of  Theseus  from  Crete,  is  interesting,  as 
some  of  its  features  are  identical  with  those  of  harvest-festivals 
still  observed  in  the  north  of  Europe.  Thus  the  eiresione,  a 
branch  of  olive  wreathed  with  wool  and  decked  with  fruits,  bread, 
&c. ,  which  was  carried  in  procession  and  hung  over  the  door  of  the 
house,  where  it  was  kept  for  a  year,  is  the  Erntemai  (Harvest-may) 
of  Germany.1 

The  well-preserved  Doric  temple  to  the  north  of  the  acropolis  at 
Athens,  commonly  known  as  the  Theseum,  was  long  supposed  to 
be  the  sanctuary  in  which  the  bones  of  Theseus  reposed.  But 
archaeologists  are  now  much  divided  on  this  question.  It  is  agreed, 
however,  that  the  temple  is  of  the  5th  century  B.C.,  and  that  the  date 
of  its  construction  cannot  differ  widel}-  from  that  of  the  Parthenon.2 
There  were  several  (according  to  Philochorus,  four)  temples  or 
shrines  of  Theseus  at  Athens.  Milchhofer  thinks  he  has  found 
one  of  them  in  the  neighbourhood  of  Piraeus.3 


1  See  W.  Mannhardt,  Antike  Wold-  und  Feld-Kulte,  p.  212  sq. 

*  For  the  literature  on  the  subject,  see  Milchhofer,  in  Baumeister's 
Denkmdler  des  classischen  Alterthums,  i.  p.  170. 

3  See  Erlduternder  Text  to  the  Karten  von  Attika  (Berlin,  1881),  i. 
p.  37  sq. 


Our  chief  authority  for  the  legend  of  Theseus  is  the  life  by  Plutarch,  which 
is  a  compilation  from  earlier  writers.  G.  Gilbert,  who  has  investigated  the 
sources  from  which  Plutarch  drew  far  his  life  of  Theseus,  believes  that  his  chief 
authority  was  the  Atthii  of  Uter,  and  that  Ister  mainly  followed  Pbilochoroi. 
See  Pfiilologus,  xxxiii.,  1874,  p.  46  sg. 

There  is  a  modern  Greek  folk-tale  which  preserves  some  features  of  the  legend 
of  Theseus  and  the  Minotaur,  but  for  the  Minotaur  has  been  substituted  a  seven- 
headed  snake.  See  Bernard  Schmidt,  Griechische  Mahrchtn,  Sagen,  und  Volkt- 
lieder,  p.  118  iq.  (J.  G.  FR.) 

THESMOPHORIA,  an  ancient  Greek  festival,  cele 
brated  by  women  only  in  honour  of  Demeter  ©ecr/xo^opos. 
At  Athens,  Abdera,  and  perhaps  Sparta,  it  lasted  three 
days.  At  Athens  the  festival  took  place  on  the  llth, 
12th,  and  13th  of  the  month  Pyanepsion  (24th,  25th, 
and  26th  October),  the  first  day  being  called  Anodos 
(ascent),  or,  according  to  others,  Kathodos  (descent),  the 
second  Nesteia  (fast),  and  the  third  Kalligeneia  (fair- 
born).4  If  to  these  days  we  add  the  Thesmophoria,  which 
were  celebrated  on  the  10th  at  Halimus,  a  township  on 
the  coast  near  Athens,  the  festival  lasted  four  days.6  If 
further  we  add  the  festival  of  the  Stenia,  which  took  place 
on  the  9th,  the  whole  festival  lasted  five  days.6  The 
Stenia  are  said  by  Photius  to  have  celebrated  the  return 
of  Demeter  from  the  lower  world  (Anodos),  and  the  women 
railed  at  each  other  by  night.7  The  Thesmophoria  at 
Halimus  seem  to  have  included  dances  on  the  beach.8 
The  great  feature  of  the  next  day  (the  Anodos)  is  gene 
rally  assumed  to  have  been  a  procession  from  Halimus  to 
Athens,  but  this  assumption  seems  to  rest  entirely  on  an 
interpretation  of  the  name  Anodos,  and  it  loses  all  pro 
bability  when  we  observe  that  the  day  was  by  others  called 
Kathodos.9  Probably  both  names  referred  to  the  descent 
of  Demeter  or  Proserpine  to  the  nether  world,  and  her 
ascent  from  it.10  The  next  day,  Nesteia,  was  a  day  of 
sorrow,  the  women  sitting  on  the  ground  and  fasting.11 
As  to  what  took  place  on  the  Kalligeneia  we  have  no 
information.  Nor  can  we  define  the  time  or  nature  of  the 
secret  ceremony  called  the  "  pursuit,"  or  the  "  Chalcidian 
pursuit,"  and  the  sacrifice  called  the  "penalty."12 

During  the  Thesmophoria  (and  for  nine  days  previously, 
if  Ovid,  Met.,  x.  434,  is  right,  and  refers  to  the  Thesmo 
phoria)  the  women  abstained  from  intercourse  with  their 


*  Schol.  on  Aristoph.,  Titesmoj)horiazusie,  80  and  585 ;  Diog.  Laer., 
ix.  43 ;  Hesychius,  s.v.  rprfijuepos  (the  reading  here  is  uncertain) 
and  ij/o5o$;  Alciphron,  iii.  39;  Athenaeus,  307/.  Plutarch  (Vit. 
Denwsth.,  30)  states  that  the  Nesteia  took  place  on  the  16th  of 
Pyanepsion,  but  in  this  he  stands  alone. 

5  Schol.  on  Aristoph.,  Thesm.,  80;  Photius,  Lex.,  s.v.  &eff/j.o(f>opiuv 
i)fj.epai  5'  (where  Naber  should  not  have  altered  the  MS.  reading  8'  into 
i5  );  Hesychius,  s.v.  rplrit  &eff/j.o<j>opiwt>. 

6  Schol.  on  Aristoph.,  Thesm.,  834. 

7  Photius,  Lex.,  s.v.  crr^via;  cf.  Apollodorus,  i.  5,  1. 

8  Plut. ,  Solon,  8 ;  for  this  passage  probably  refers  to  the  Thesmo 
phoria,  the  CapeColiaa  mentioned  beingnear  Halimus  (see  Erlduternder 
Text  to  the  Karten  von  Attika,  ii.  1  sq.).     The  Thesmophorium  at 
Halimus  is  mentioned  by  Pausanias  (i.  31,  1). 

9  Hesychius  (s.v.   &/o5os)  and  the  Schol.  on  Arist.,  Thesm.,  585, 
suppose  that  the  day  was  so  called  because  the  women  ascended  to 
the  Thesmophorium,  which  (according  to  the  scholiast)  stood  on  a 
height.     But  no  ancient  writer  mentions  a  procession  from  Halimus. 
For  the  name  Kathodos,  see   Schol. ,    loc.    cit. ;  Photius,   Lex. ,  s.v. 
0€fffjiO(popi(av  fifiepai  5'.     For  the  statement  that  at  one  part  of  the 
festival  (commonly  assumed,  by  the  writers  who  accept  the  statement, 
to  be  the  Anodos)  the  women  carried  on  their  heads  the  "  books  of 
the  law,"  we  have  only  the  authority  of  the  scholiast  on  Theocritus, 
iv.  25,  who  displays  his  ignorance  by  describing  the  women  as  virgins 
(see  below),  and  saying  that  they  went  in  procession  to  Eleusis.     The 
statement  may  therefore   be  dismissed  as   an   etymological  fiction. 
Aristophanes,  Eccles.,  222,  is  no  evidence  for  the  book-carrying. 

10  The  Boeotian  festival  of  Demeter,  which  was  held  at  about  the 
same  time  as  the  Athenian  Thesmophoria,  and  at  which  the  megara  (see 
below)  were  opened,  is  distinctly  stated  by  Plutarch  (De  Is.  et  Osir., 
69)  to  have  been  a  mourning  for  the  descent  (Kathodos)  of  Proserpine. 

11  Plut.,  Dem.,  30;  Id.,  De  Is.  et  Osir.,  69. 

32  Hesychius,  s.v.  Sio>yfj.a;  Suidas,  s.v.  xahKiSiKoi/  Sfory/xa;  Hesy 
chius,  s.v.  £»jjuia.  For  flight  and  pursuit  as  parts  of  religious  cere 
monies,  cf.  Plutarch,  Quaest.  Graze.,  38;  Id.,  Quaest.  Rom.,  63; 
Id.,  DeDef.  Orac.,  15;  Julian,  Nat.  An.,  xii.  34;  Pausanias,  i.  24,  4; 
Id.,  viii.  53,  3;  Diodorus,  i.  91 ;  Lobeck,  Aglaophamus,  p.  676;  Mar- 
quardt,  Staatsverwaltung,  2d  ed.}  iii.  323. 
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husbands,  and  to  fortify  themselves  strewed  their  beds 
with  Agnus  castus  and  other  plants.  The  women  of 
Miletus  strewed  their  beds  with  pine  branches,  and  put 
fir-cones  in  the  sanctuaries  of  Demeter.1  Whether  un 
married  women  were  admitted  to  the  festival  seems  doubt 
ful  ;  in  Lucian's  time  it  would  appear  that  they  were.2 
The  women  of  each  deme  (township)  elected  two  married 
women  of  their  number  to  preside  over  them  at  the 
festival ;  and  every  married  man  in  the  township  who 
possessed  property  to  the  value  of  three  talents  had  to 
provide  a  feast  for  the  women  on  behalf  of  his  wife.3 
During  the  festival  the  women  seem  to  have  been  lodged 
by  twos  in  tents  or.  huts,  probably  erected  within  the  sacred 
precincts  of  the  Thesmophorium.4  They  were  not  allowed 
to  eat  the  seeds  of  the  pomegranate  or  to  wear  garlands 
of  flowers.5  Prisoners  were  released  at  the  festival,6  and 
during  the  Nesteia  the  law-courts  were  closed  and  the 
senate  did  not  meet.7  Aristophanes's  play  on  the  festival 
sheds  little  light  on  the  mode  of  its  celebration. 

At  Thebes  Thesmophoria  were  celebrated  in  summer 
on  the  acropolis  (Cadmeia) ;  at  Eretria  during  the  Thes 
mophoria  the  women  cooked  their  meat,  not  at  fires,  but 
by  the  heat  of  the  sun,  and  they  did  not  invoke  Kalli- 
geneia  (which  seems  to  mean  that  they  did  not  celebrate 
the  last  day  of  the  festival) ;  at  Syracuse,  during  the 
festival,  cakes  called  mylloi,  made  of  sesame  and  honey 
in  the  shape  of  pudenda  muliebria,  were  handed  round.8 
Agrigentum,  Ephesus,  and  Dryme,  in  Phocis,  had  also 
their  Thesmophoria.9 

The  above  was  nearly  all  that  was  known  about  the  Thesmo 
phoria  down  to  1870.  In  that  year  E.  Rohde  published  in  the 
Rheinisches  Museum  (N.  F.  25,  p.  548  sq. )  a  scholion  on  Lucian 
(Dial.  Meretr.,  ii.  1),  which  he  discovered  in  the  Vatican  MS. 
Palatinus  73,  and  which  furnishes  some  curious  details  about  the 
Thesmophoria.  It  also  explains  two  obscure  and  corrupt  passages 
of  Clemens  Alexandrinus  and  Pausanias,  the  true  meaning  of  which 
had  been  divined  by  Lobeck  (Aglaophamus,  p.  828  sq.).  The  sub 
stance  of  the  scholion  is  this.  When  Proserpine  was  carried  off 
by  Pluto,  a  swineherd  called  Eubuleus  was  herding  his  swine  at 
the  spot,  and  his  herd  was  engulfed  in  the  chasm  down  which 
Pluto  had  vanished  with  Proserpine.  Accordingly  at  the  Thesmo 
phoria  it  was  customary,  in  memory  of  Eubuleus,  to  fling  pigs  into 
the  "chasms  of  Demeter  and  Proserpine."  (These  "chasms" 
may  have  been  natural  caverns  or  perhaps  vaults.  The  scholiast 
speaks  of  them  also  as  adyta  and  megara.10)  In  these  chasms  or 
adyta  there  were  supposed  to  be  serpents,  which  guarded  the  adyta 
and  consumed  most  of  the  flesh  of  the  pigs  that  were  thrown 

1  JSlian,  Nat.  An.,  ix.  26;  Schol.  on  Theocr.,  iv.  25;  Hesychius, 
s.v.  Kvewpov;  Pliny,  N.  H.,  24,  59;  Dioscorides,  i.  135  (134,  ed. 
Sprengel);  Schol.  on  Nicander,  Ther.,  70  sq. ;  Galen,  xi.  808,  ed. 
Kiihn;  Steph.  Byz.,  s.v.  MI'ATJTOS. 

3  Lucian,  Dial.  Meretr. ,  ii.  1.  On  the  other  hand,  we  read  in  Strabo 
(i.  3,  20)  of  virgins  at  Alponus  ascending  a  tower  as  spectators  (/caret 
Q4av)  of  the  Thesmophoria,  which  would  seem  to  imply  that  they  did 
not  participate  in  it. 

3  Isaeus,  De  Cironis  Hered.,  19  ;  Id.,  De  Pyrrhi  Hered.,  80. 

4  Aristoph.,  Thesm.,  624,  658,  with  the  Schol.  ad  II.     As  to  the 
custom  of  camping  out  at  festivals,  Plutarch  (Quaest.  Conviv.,  iv.  6,  2) 
compares  the  Jewish  Feast  of  Tabernacles  with  the  Greek  Dionysia ; 
from  which  we  may  perhaps  infer  that  the  worshippers  camped  out  at 
the  Dionysia.     Cp.  Gumilla,  Histoire  de  I'Orenoque,  i.  p.  256  sq. 

8  Clem.  Alex.,  Protrep.,  19.;  Schol.  on  Sophocles,  (Ed.  Col.,  681. 

6  Marcellinus  on  Hermogenes,  in  Rhetores  Grseci,  ed.  Walz,  iv.  462  ; 
Sopater,  ibid.,  viii.  67. 

7  Aristoph.,   Thesm.,   80.     The  word  rpiry  seems  to   mean   the 
Nesteia,  as  the  Schol.  ad  I.  takes  it.     That  the  "  middle  day  "  was 
the  Nesteia  we  know  from  Atheuaeus,  307/. 

8  Xenophon,  Hellen.,  v.  2,  29;  Plutarch,  Quaest.  Gr.,  31;  Athen- 
33ns,  647a. 

9  Polyaenus,  v.  1,  1;  Herodotus,  vi.  16;  Pausanias,  x.  33,  12. 

10  Mr  C.  T.  Newton  discovered  in  the  sanctuary  of  Demeter  and  the 
Infernal  Deities  at  Cnidus  a  chamber  which  may  have  been  one  of  the 
megara  referred  to  by  the  scholiast.     It  contained  bones  of  pigs  and 
marble  figures  of  pigs.     The  chamber  was  not,  however,  originally 
subterranean.     See  Newton's  Discoveries  at  Halicarnassus,  <kc.,  ii. 
p.  383  sq.  ;  Id.,  Travels  and  Discoveries  in  the  Levant,  ii.  p.  180  sq. 
According   to   Porphyry  (De  Andro  Nympharum,  6)   the  Infernal 
Deities  had  megara,  as  the  Olympian  had  temples,  and  the  sacrificial 
pits  of  the  former  corresponded  to  the  altars  of  the  latter. 


in.  The  decayed  remains  of  the  flesh  were  afterwards  fetched 
by  women  called  "  drawers "  (antletriai),  who,  after  observing 
rules  of  ceremonial  purity  for  three  days,  descended  into  the 
caverns,  and,  frightening  away  the  serpents  by  clapping  their 
hands,  brought  up  the  remains  and  placed  them  on  the  altars.11 
Whoever  got  a  portion  of  this  decayed  flesh  and  sowed  it  with  the 
seed  in  the  ground  was  supposed  thereby  to  secure  a  good  crop.12 
The  rest  of  the  scholion  is  obscure,  and  perhaps  corrupt,  but  the 
following  seems  to  be  the  sense.  The  ceremony  above  described 
was  called  the  arretophoria,  and  was  supposed  to  exercise  the  same 
quickening  and  fertilizing  influence  on  men  as  on  fields.  Further, 
along  with  the  pigs,  sacred  cakes  made  of  dough,  in  the  shape  of 
serpents  and  of  phalli,  were  cast  into  the  caverns,  to  symbolize 
the  productivity  of  the  earth  and  of  man.  Branches  of  pines 
were  thrown  in 13  for  a  similar  reason. 

The  custom  described  in  this  important  scholion  is  clearly  the 
same  as  that  referred  to  by  Clemens  Alexandrinus  (Protrep.,  §  17) 
and  Pausanias  (ix.  8,  1).  From  the  latter  we  learn  that  the  pigs 
were  sucking  pigs,  and  from  the  former  (if  we  adopt  Lobeck's 
emendation  peydpois  (wvTas  for  (j.fyapi£ovTfs)  that  they  were  thrown 
in  alive.  From  Pausanias  we  may  further  perhaps  infer  (though 
the  passage  is  corrupt)  that  the  remains  of  the  pigs  thrown  down 
in  one  year  were  not  fetched  up  till  the  same  time  next  year  (cp. 
Pans.,  x.  32,  14).  The  question  remains,  At  what  point  of  the 
Thesmophoria  did  the  ceremony  described  by  the  scholiast  on 
Lucian  take  place  ?  Rohde  thinks  that  it  formed  part  of  the  cere 
monies  at  Halimus,  his  chief  ground  being  that  Clemens  (Protrep. , 
34)  and  Arnobius  (v.  28)  mention  phalli  in  connexion  with  the 
"  mysteries  at  Halimus  " ;  but  it  is  not  certain  that  these  mysteries 
were  the  Thesmophoria.  The  legend  of  Eubuleus  seems  to  show 
that  the  ceremony  commemorated  the  descent  of  Proserpine  to 
the  nether  world ;  and,  if  we  are  right  in  our  interpretation  of  the 
name  Kathodos  as  applied  to  the  first  day  of  the  Thesmophoria 
proper,  the  ceremony  described  would  naturally  fall  on  that  day. 
Further,  if  our  interpretation  of  Pausanias  is  correct,  the  same 
day  must  have  witnessed  the  descent  of  the  living  pigs  and  the 
ascent  of  the  rotten  pork  of  the  previous  year.  Hence  the  day 
might  be  indifferently  styled  Kathodos  or  Anodos  ("descent"  or 
"ascent");  and  so  in  fact  it  was. 

It  is  usual  to  interpret  Thesmophorus  "lawgiver"  and  Thesmo 
phoria  "  the  feast  of  the  lawgiver."  But  the  Greek  for  "  lawgiver  " 
is  not  Thesmophorus  but  Thesmothetes  (or  Nomothetes,  when 
nomos  displaced  thesmos  in  the  sense  of  "law").  If  we  compare 
such  names  of  festivals  as  Oschophoria,  Lampadephoria,  Hydro- 
phoria,  Scirophoria  ("the  carryings  of  grapes,  of  torches,  of  water, 
of  umbrellas")  with  the  corresponding  Oschophorus,  Lampade- 
phorus,  Hydrophorus,  also  Thallophorus  and  Kanephorus,  we  can 
scarcely  help  concluding  that  Thesmophoria  must  originally  have 
meant  in  the  literal  and  physical  sense  the  carrying  of  the  thcsmoi, 
and  Thesmophorus  the  person  who  so  carried  them ;  and,  in  view 
of  the  ceremony  disclosed  by  the  scholiast  on  Lucian  (compared 
with  the  analogous  ceremony  observed  by  the  Arrephoroi  at 
Athens),  we  are  strongly  tempted  to  suppose  that  the  women  whom 
he  calls  Antletriai  may  have  been  also  known,  atone  time  or  other, 
as  Thesmophoroi,  and  that  the  thesmoi  were  the  sacra  which  they 
carried  and  deposited  on  the  altar.  The  word  would  then  be  used 
in  its  literal  sense,  "that  which  is  set  down."  How  the  name 
Thesmophorus  should  have  been  transferred  to  the  goddess  from 
her  ministers  is  of  course  a  difficulty,  which  is  hardly  disposed  of 
by  pointing  to  the  epithets  Amallophorus  ("sheaf-bearing")  and 
Melophorus  ("apple-bearing"),  which  were  applied  to  men  as  well 
as  to  the  goddess. 

As  to  the  origin  of  the  Thesmophoria,  Herodotus  (ii.  171)  asserts 
that  they  were  introduced  into  Greece  from  Egypt  by  the  daughters 
of  Danaus;  while,  according  to  Plutarch  (Fragments,  p.  55,  ed. 
Diibner),  the  feast  was  introduced  into  Athens  by  Orpheus  the 
Odrysian.  From  these  statements  we  can  only  infer  the  similarity 
of  the  Thesmophoria  to  the  Orphic  rites  and  to  the  Egyptian  repre 
sentation  of  the  sufferings  of  Osiris,  in  connexion  with  which 
Plutarch  mentions  them.  The  Thesmophoria  would  thus  form  ono 
of  that  class  of  rites,  widely  spread  in  Western  Asia  and  in  Europe, 
in  which  the  main  feature  appears  to  be  a  lamentation  for  the  annual 
decay  of  vegetation  or  a  rejoicing  at  its  revival.  This  seems  to 
have  been  the  root,  e.g.,  of  the  lamentations  for  Adonis  and  Attis. 
See  W.  Mannhardt,  Antike  Wald-  und  Feld-Kulte,  p.  264  sq. 


11  Compare  the  functions  of  the  two  Arrephoroi  at  Athens  (Paus., 
i,  27,  3).     For  serpents  in  connexion  with  Demeter,  compare  Strabo, 
ix.  1,  9. 

12  This,  as  Mr  Andrew  Lang  has  pointed  out,  resembles  the  Khond 
custom  of  burying  the  flesh  of  the  human  victim  in   the   fields   to 
fertilize  them.     The  human  victim  was  with  the  Khonds,  like  the  pig 
with  the  Greeks,  a  sacrifice  to  the  Earth  goddess.     See  W.  Macpher- 
son,  Memorials  of  Service  in  India,  p.  129. 

13  Reading  e/ujSctAAoixn,  with  Rohde,  for  \a/j.pdvoucri.  Compare' the 
custom  of  Miletus  supra.  The  pine-tree  played  an  important  part  in 
the  worship  of  Cybele.  Cp.  Marquardt,  Staatsverwaltung,  iii.  371. 
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On  the  Thesmophoria,  see  Menrsius,  Grxeict  Feriata,  p.  151  sq.;  L.  Preller, 
Demeter  und  Persephone,  p.  335  sq.;  Id.,  Griech.  Myth.,  [3],  1.  639  sq.;  Fritsche's 
ed.  of  the  Tfiesmophoriazusx,  p.  577  sq.;  Aujr.  Mommsen,  Heortologie,  p.  287 
tq.  •  Rheinisches  Museum,  xxv.  (1870),  p.  548  ;  Gazette  Archeologique,  1880,  p.  17  ; 
Mr  Andrew  Lang,  in  Nineteenth  Century,  April  1887.  (J.  G.  FR.) 

THESPIJE,  an  ancient  Greek  city  of  Boeotia.  It 
stood  on  level  ground  commanded  by  the  low  range  of 
hills  which  runs  eastward  from  the  foot  of  Mount  Helicon 
to  Thebes.  In  the  Persian  invasion  the  Thespian  con 
tingent  of  700  men  voluntarily  stayed  with  the  Spartans 
at  Thermopylae,  and  shared  their  fate.  For  its  resistance 
to  the  Persians,  the  city  was  burned  by  Xerxes  (480  B.C.). 
Nevertheless,  in  the  next  year  1800  Thespians  shared  in 
the  great  victory  of  Plataea.  At  the  battle  of  Delium 
(424)  the  flower  of  the  Thespians  fell  fighting  against 
Athens  on  the  side  of  Thebes,  and  in  the  following  year 
the  jealous  Thebans  availed  themselves  of  the  weakness 
of  their  gallant  confederate  to  pull  down  the  walls  of 
Thespise.  The  walls  were  restored  by  the  Spartans  under 
Agesilaus  in  378,  but  were  again  destroyed  by  the  The 
bans,  apparently  before  the  battle  of  Leuctra  (37  1).1 
After  the  battle  the  Thespians,  who  had  taken  no  part 
in  it,  withdrew  to  a  strong  place,  Ceressus,  from  which, 
however,  they  were  expelled  by  the  Thebans.  In  343 
the  city  was  not  yet  restored  ;  but  it  must  have  been  sub 
sequently,  for  it  is  mentioned  in  the  Roman  wars. 

In  the  2d  century  Pausanias  mentions  that  Thespite  contained 
a  theatre,  a  market-place  (agora),  and  sanctuaries  of  Aphrodite, 
the  Muses,  and  Hercules.  Love  (Eros)  was  the  deity  most  vener 
ated  by  the  Thespians  ;  they  possessed  a  very  ancient  image  of 
him  in  the  shape  of  an  unhewn  block  of  stoue.  The  marble  statue 
of  Love  by  Praxiteles  was  the  great  sight  at  Thespise,  and  drew 
crowds  to  the  place.  It  was  carried  off  to  Rome  by  Caligula,  re 
stored  by  Claudius,  and  again  carried  off  by  Nero.  There  was 
also  a  bronze  statue  of  Love  by  Lysippus.  From  an  inscription 
we  learn  that  one  of  the  deities  worshipped  was  Demeter  Achea, 
the  "  Mater  Dolorosa."  The  Thespians  also  worshipped  the  Muses, 
and  celebrated  a  festival  in  their  honour  in  the  sacred  grove  on 
Mount  Helicon.  Remains  of  what  was  probably  the  ancient 
citadel  are  still  to  be  seen,  consisting  of  an  oblong  or  oval  line  of 
fortification,  solidly  and  regularly  built.  The  adjacent  ground  to 
the  east  and  south  is  covered  with  foundations,  bearing  witness  to 
the  extent  of  the  ancient  city.  The  neighbouring  village  Eremo- 
kastro,  on  higher  ground,  was  thought  by  Ulrichs  to  be  probably 
the  site  of  the  ancient  Ceressus.  In  1882  there  were  discovered, 
about  1200  yards  east  of  Eremokastro,  on  the  road  to  Arkopodi 
(Leuctra),  the  remains  of  a  polyandrion,  including  a  colossal  stone 
lion.  The  tomb  dates  from  the  5th  century  B.C.,  and  is  probably 
that  of  the  Thespians  who  fell  at  Plataea,  for  those  who  fell  at 
Thermopylffi  were  buried  on  the  field. 

See  Leake,  Travels  in  Northern  Greece,  ii.  479  tq.  ;  Dodwell,  Tour  through 
Greece,  i.  253;  Bursian,  Geogr.  von  Griechenland,  i.  237  sq.;  Ulrichs,  Reisen  u. 
Forschungen  in  Griechenland,  ii.  84  sq.  ;  Mittheil.  d.  deutsch.  archaol.  Inst.  in 

'  - 


Athen,    1879,    pp.    190  sq.,   273   sq.  ;    npcucnxa   rrjs    iv 
eraipt'as,  1882,  pp.  65-74. 
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THESSALONTANS,  EPISTLES  TO  THE.  Thessalonica, 
now  SALONICA  (q.v.),  was  in  the  time  of  the  Romans  the 
most  important  town  of  Macedonia.  In  consequence  of 
its  advantageous  situation,  on  a  good  harbour  and  on 
the  Via  Egnatia,  the  great  trade  road  which  connected  the 
Adriatic  with  the  Hellespont,  the  town  had  surpassed  the 
old  capital  Pella,  and  had  indeed  become  one  of  the  chief 
commercial  centres  of  the  ancient  world.  Since  the  Roman 
conquest  the  seat  of  the  Roman  provincial  government 
had  been  here.  Here,  as  in  Corinth,  the  conditions  were 
favourable  for  the  reception  of  Christianity.  The  popula 
tion  was  not  purely  Greek,  but  cosmopolitan,  a  mixture  of 
divers  nationalities.  Such  a  population  is  always  more 
susceptible  to  religious  novelties  for  good  and  for  evil 
than  one  of  old,  firmly  established  national  growth.  The 
apostle  Paul  experienced  this  to  his  great  joy  and  satis 
faction  here  also,  as  he  for  the  first  time  set  foot  on  the 


1  Xenophon  (Hellen.,  vi.  3.  1  and  5)  and  Diodorus  (xv.  46)  speak  of 
Thespise  as  if  it  had  been  destroyed  and  its  inhabitants  driven  away 
before  the  battle  of  Leuctra ;  but,  as  the  Thespian  troops  were  present 
•with  the  Thebans  immediately  before  the  battle  (Paus.,  ix.  13,  8),  it 
would  seem  that  only  the  walls,  not  the  city  itself,  had  been  previously 
destroyed.  See  Grote,  Hist,  of  Greece,  ix.  p.  379. 


shores  of  Europe  with  the  message  of  Jesus  Christ.  It 
was  about  the  year  52  or  53  that  he,  on  his  arrival 
from  Philippi,  preached  the  gospel  of  Christ  in  the  rich 
merchant  city.  As  in  other  places,  he  began  with  the 
Jews.  There  was  a  Jewish  congregation  at  Thessalonica, 
as  at  all  the  great  ports  and  trading  centres  of  the  Medi 
terranean,  with  their  own  synagogue  and  regular  service. 
For  three  Sabbaths  Paul  stood  up  in  the  synagogue,  prov 
ing  by  the  Scriptures  that  Jesus  was  the  promised  and 
expected  Messiah  (Acts  xvii.  1-3).  He  had  not  much 
success  with  the  Jews,  but  this  was  more  than  compen 
sated  by  the  number  of  "  devout  Greeks  "  (i.e.,  Gentiles 
who  already  had  some  connexion  with  Judaism)  whom  he 
won  to  a  belief  in  Christ.  He  found  hearing  especially 
with  the  chief  women  (Acts  xviii.  4).  But  Paul  had  also 
converted  a  not  smaller  number  of  real  heathens.  Indeed, 
they  must  have  constituted  the  majority  of  the  Christian 
church  there  formed,  for  in  his  first  epistle  he  says  quite 
generally  that  his  readers,  in  consequence  of  his  preaching, 
had  turned  from  idols  to  the  one  true  God  (1  Thess.  i.  9). 

Paul's  stay  in  Thessalonica  was  short.  The  plots  of  the 
Jews  soon  obliged  him  to  leave  the  town,  and  he  betook 
himself  to  Beroea  (Acts  xvii.  10),  thence  to  Athens  (Acts 
xvii.  15),  and  finally  to  Corinth  (Acts  xviii.  1).  The  two 
epistles  were  written  to  the  church  of  Thessalonica  during 
a  stay  of  a  year  and  a  half  in  Corinth  (Acts  xviii.  11), 
about  53-54,  not  before  this  in  Athens,  as  is  asserted  in 
the  subscription  of  both  epistles  in  the  Codex  Alexandrinus 
and  other  MSS.  For  when  Paul  wrote  the  first  epistle 
some  time  had  elapsed  since  the  formation  of  the  church : 
some  members  were  already  dead  (1  Thess.  iv.  13),  and 
Paul  had  worked  for  some  time,  not  only  in  Macedonia, 
but  also  in  Achaia  (i.  7,  8).  On  the  other  hand,  the  church 
appears  to  be  comparatively  young;  the  conversions  are 
still  spoken  of  everywhere  in  Macedonia  and  Achaia  (i.  9). 
All  this  points  to  the  conclusion  that  the  first  epistle  was 
written  in  Corinth,  and  this  is  confirmed  by  the  opening 
salutation  (i.  1),  in  which  Silvanus  (Silas)  and  Timotheus 
are  named  as  joint  authors,  for  they  were  in  Corinth  with 
Paul  (Acts  xviii.  5). 

The  first  epistle  gives  us  a  very  clear  picture  of  the 
disposition  and  state  of  such  a  young  church,  composed 
of  former  heathens.  They  had  received  with  enthusiasm 
the  gospel  of  Jesus  Christ,  the  Bringer  of  salvation,  the 
Saviour  in  the  approaching  day  of  judgment  (i.  9,  10). 
But  the  realization  of  this  salvation  is  now  awaited  with 
impatience,  and  a  sense  of  disappointment  is  experienced 
because  some  members  of  the  church  have  died  without 
having  seen  the  advent  of  the  Lord  (iv.  13).  At  the 
same  time  many  there  are  still  living  in  gross  heathen 
sins  and  vices  (iv.  1-8).  Paul  had  sent  back  Timotheus 
from  Athens  to  Thessalonica  in  order  to  advise  the  young 
inexperienced  church,  and  to  obtain  news  concerning  it 
(iii.  1-5).  He  has  just  returned  to  Paul  (iii.  6),  and  the 
information  received  through  this  source  is  the  occasion 
of  the  first  epistle,2  designed  to  supply  the  place  of 
Paul's  personal  presence  and  bring  new  exhortation  and 
instruction  from  the  apostle  to  the  young  church,  which 
still  much  needed  guidance. 

We  have  no  information  concerning  the  effect  of  this 
letter.  It  is  conceivable,  however,  that  the  church  re 
quired  yet  further  advice  and  direction  from  the  apostle, 
and  so  far  it  is  not  remarkable  that  Paul  saw  the  need  for 
a  second  similar  letter  of  teaching  and  exhortation.  This 
second  epistle  also,  if  it  is  genuine,  was  written  during 
Paul's  stay  of  a  year  and  a  half  at  Corinth,  very  soon  after 

2  According  to  Acts  xvii.  14-15  and  xviii.  5,  Silas  and  Timotheus 
had  remained  behind  in  Beroea,  and  first  met  Paul  again  in  Corinth. 
But  according  to  1  Thess.  iii.  1-5  it  must  be  understood  that  Timotheus 
was  in  Athens  with  Paul,  and  had  been  sent  thence  to  Thessalonica. 
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the  first.  For  it  also  is  written  in  the  conjoined  names  of 
Silvanus  and  Timotheus,  who  were  still  with  Paul,  while 
we  must  understand  from  Acts  xviii.  18  that  after  Paul's 
departure  from  Corinth  they  ceased  to  be  his  companions. 
The  occasion  of  this  epistle  seems  especially  to  have  arisen 
from  the  circumstance  that  the  church  had  been  put  into 
fear  and  anxiety  about  the  advent  of  Christ,  perhaps  by  a 
pretended  letter  from  Paul.  Two  passages  point  to  the 
existence  of  such  a  thing  :  in  ii.  2,  Paul  says  that  the 
church  shall  not  let  itself  be  alarmed  "  by  word  or  by  letter 
as  from  us  "  (i.e.,  nominally  coming  from  us),  and  in  iii.  17 
again  Paul  lays  emphasis  on  his  signature  by  his  own 
hand  as  the  token  (of  genuineness)  to  be  noticed  in  each 
letter.  In  any  case  the  chief  aim  of  the  epistle  is  to  tran 
quillize  the  church  concerning  the  advent  of  Christ,  which 
is  not  yet  immediately  imminent.  He  particularly  exhorts 
them  not  to  let  themselves  be  shaken  in  mind,  as  that  the 
day  of  Christ  is  at  hand  (ii.  1,  2).  For  before  this  day 
comes  the  "  man  of  sin "  must  first  appear,  who  seats 
himself  in  the  temple  of  God,  and  gives  himself  out  for 
God  (ii.  3-5).  And  he  too  is  for  the  present  kept  back  by 
another  power  (ii.  6,  7).  Only  when  the  latter  is  taken 
out  of  the  way  shall  "  that  wicked  "  be  revealed,  and  the 
great  falling  away  shall  follow  (ii.  8-12). 

The  genuineness  of  the  two  epistles  has  not  remained 
unquestioned  by  the  newer  criticism.  Baur  declared  him 
self  against  the  genuineness  of  both  epistles,1  and  he  is 
followed  by  Van  der  Vies 2  and  several  others.3  But  in 
general  the  predominant  opinion  of  impartial  criticism  at 
present  is  that  the  genuineness  of  the  first  epistle  is 
certain,  while  that  of  the  second  must  be  given  up. 

This  is  the  opinion  of  Hilgenfeld  (Z.  f.  uriss.  Theol.,  1862,  p. 
225-264;  1866,  p.  295-301;  1869,  p.  441  sq.;  1870,  p.  244  sq.), 
Van  Manen  (Onderzoek  nacur  de  echtheid  van  Paulus  tweeden  brief 
aan  de  Thessalonicensen,  Utrecht,  1865),  S.  Davidson  (Introd.  to 
the  New  Testament,  2d  ed.,  1882,  i.  4-16,  336-351),  Weizsacker 
(Das  apostolischc  Zeitalter,  1886,  p.  249-261);  and  Holtzmann 
also  leans  to  the  same  view,  without,  however,  definitely  commit 
ting  himself  (Einl.  in  d.  N.  T.,  2d  ed.,  1886,  p.  233-241).  The 
genuineness  of  the  first  epistle  is  vindicated  by  Lipsius  (Theol.  St. 
u.  Kr.,  1854,  p.  905-934),  Von  Soden  (ibid.,  1885,  p.  263-310), 
and  Paul  Schmidt  (Der  erste  Thessalonichcrbriefneuerkldrt,  Berlin, 
1885),  while,  on  the  other  hand,  Kern  (Tubing.  Zeitschr.  f.  Theol., 
1839,  ii.  145-214)  and  Bahnsen  (Jahrb.  fur  prot.  Theol.,  1880, 
p.  681-705)  attack  that  of  the  second.  Grimm  (Theol.  St.  u.  Kr., 
1850,  p.  753-816)  and  "Westrik  (De  echtheid  van  den  tweeden  brief 
aan  de  Thessalonicensen,  Utrecht,  1879)  have  entered  the  lists  for 
the  genuineness  of  both  epistles. 

The  final  decision  of  the  newer  criticism  is  justified  by 
the  evidence.  No  real  difficulties  can  be  brought  against 
the  genuineness  of  the  first  epistle,  but  they  certainly  can 
against  that  of  the  second.  When  Baur  finds  that  the 
epistles  lack  the  characteristic  Pauline  ideas,  he  is  only  so 
far  right  that  the  doctrine  of  justification  by  faith  is  not 
dealt  with,  for  which,  however,  no  occasion  arises.  It  has 
been  asserted  that  there  are  traces  of  imitation  of  the 
epistles  to  the  Corinthians,  but  the  points  of  resemblance 
are'not  such  as  to  justify  this  conclusion.  The  connexion 
of  the  passage  in  1  Thess.  iL  16  (the  wrath  of  God  is 
already  come  upon  the  Jews)  with  the  destruction  of 
Jerusalem  rests  on  an  arbitrary,  nay  false,  interpretation. 
And  it  cannot  be  maintained  on  impartial  examination 
that  in  1  Thess.  ii.  14,  15,  the  Jewish  churches  of  Palestine 
are  set  forth  in  a  way  unlike  Paul,  as  an  example  for  the 
heathen  churches. 

The  objections  to  the  second  epistle  are  much  weightier, 
though  here  also  not  all  the  arguments  adduced  by  hostile 

1  Paulus  der  Apostel  Jesu  Christi,  1845,  and  Theologische  Jahr- 
biicher,  1855,  p.  141-168,  reprinted  in  2d  ed.  of  Paulus,  ii.  341-369. 

2  De  beide  brieven  aan  de  Thessalonicensen,  Leyden,  1865. 

3  Holsten  also  (Jahrb.  f.  prot.  Theol.,  1877,  p.  731  sq.)  aud  Steck 
(Jahrb.  f.  prot.  Theol.,  1883,  p.   509-524)  dispute  the  genuineness 
of  the  first  epistle,  presupposing  the  spuriousness  of  the  second. 


critics  are  valid.  It  has  been  often  said  that  the  author, 
like  the  author  of  the  Apocalypse,  regards  Nero  as  the 
Antichrist,  expecting  him  to  reappear  as  the  arch-enemy 
of  Christ.  But  this  interpretation  of  the  short  statement 
of  our  epistle  cannot  be  proved.  The  assumption  that 
before  the  dawn  of  salvation  godlessness  would  reach  its 
height,  through  the  appearance  of  an  arch-enemy  of  God 
and  His  church  is,  so  to  speak,  a  dogmatic  postulate  which 
rests  on  the  prophecies  of  Daniel  and  other  prophets  of  the 
Old  Testament.  And,  in  so  far  as  the  picture  of  this  arch 
enemy  is  endowed  with  historical  features,  they  can  quite 
as  well  have  been  drawn  from  Caligula  as  from  Nero. 
For  Caligula  had  already  laid  claim  to  the  honours  of  a 
god,  and  because  of  this  appeared  to  the  Jews  to  be  the 
embodiment  of  godlessness.  The  assumption  of  such  an 
Antichrist  would  not  be  striking  in  Paul.  Even  if  it 
is  correct  (as  is  generally  and  with  reason  taken  for 
granted)  that  by  the  hindrance  which  keeps  back  the 
appearance  of  Antichrist  (2  Thess.  ii.  6,  7)  the  established 
might  of  the  Roman  emperor  and  empire  is  to  be  under 
stood,  this  view  would  be  quite  in  keeping  with  Paul's 
views  about  the  Roman  dominion  (Rom.  xiii.  1-7).  Yet 
it  must  be  conceded  that  the  statements  on  this  head 
create  real  difficulty,  if  we  compare  them  with  those  of  the 
first  epistle,  in  which  all  stress  is  laid  on  the  fact  that  the 
day  of  the  Lord  comes  as  a  thief  in  the  night,  and  that 
man  must  be  prepared  for  it  at  any  moment  (1  Thess.  v. 
1-11).  In  the  second  epistle  it  is  pointed  out  with  equal 
emphasis  that  the  day  of  the  Lord  is  nt>t  immediately 
imminent,  and  that  certain  events  must  come  first  (2 
Thess.  ii.  1-10).  It  is  certainly  very  striking  that  Paul, 
so  soon  after  the  admonitions  of  the  first  kind,  should 
have  given  the  quieting  assurances  of  the  second.  And 
2  Thess.  ii.  2  and  iii.  7  can  hardly  be  explained  except  by 
the  supposition  that  the  readers  had  been  thrown  into 
alarm  by  a  pretended  epistle  from  Paul.  Could  this  have 
been  dared  in  that  early  time,  almost  under  the  eyes  of 
the  apostle  ?  Finally,  it  is  not  to  be  denied  that  the  style 
of  the  second  epistle  is  different  from  that  of  the  first,  and 
that  the  contents  often  appear  a  mere  imitation,  except  in 
the  eschatological  passages  on  account  of  which  it  was 
written.  It  must  therefore  be  admitted  that  weighty  if 
not  conclusive  considerations  have  been  produced  against 
its  genuineness.  (E.  s*.) 

THESSALONICA.     See  SALONICA. 

THESSALY  is  the  district  of  northern  Greece  which  See  vol. 
intervenes    between    Macedonia  and    the    more    purely xi-  Plates 
Hellenic  countries   towards   the  south,  and  between  the  *•  and 
upland  region  of  Epirus  and  the  JEgean  Sea.     It  forms  an  voj  a°v 
irregular  square,  extending  for  about  sixty  miles  in  each  pi. Hi. 
direction,  and  this  area,  which  is  for  the  most  part  level, 
is  enclosed  by  well-marked  boundaries — by  the  Cambunian 
Mountains  on  the  north,   and  by  Othrys  on  the  south, 
while  on  its  western  side  runs  the  massive  chain  of  Pindus, 
which  is  the  backbone  of  this  part  of  Greece,  and  towards 
the  east  Ossa  and  Pelion  stand  in  a  continuous  line ;  at 
the  north-eastern  angle  Olympus  rises,  and  is  the  keystone 
of  the  whole  mountain  system.     The  elevation  of  some  of 
the  summits  in  these  ranges  is  considerable,  for  three  of 
the  peaks  of  Pindus  are  over  5000  feet,  and  Olympus, 
Ossa,  and  Pelion  reach  respectively  the  height  of  9754, 
6407,    and   5310   feet.     The   country  that   is  contained 
within   these   limits   is   drained   by  a   single   river,   the 
Peneius,  which,  together  with  the  water  of  its  numerous 
confluents,  passes  into  the  sea  through  the  Vale  of  Tempe. 
This  place,  which  the  Greeks  were  accustomed  to  associate 
with  rural  delights,  is  a  chasm,  cloven  in  the  rocks,  as  the 
fable  tells  us,  by  the  trident  of  Poseidon,  between  Olympus 
and  Ossa  ;  but  though  it  possesses  every  element  of  the 
sublime,  yet  its  features  are  soft  and  beautiful,  from  the 
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broad  winding  river,  the  luxuriant  vegetation,  and  the 
glades  that  at  intervals  open  out  at  the  foot  of  the  cliffs. 
It  is  about  four  miles  and  a  half  long,  and  towards  the 
middle  of  the  pass,  where  the  rocks  are  highest,  the  pre 
cipices  in  the  direction  of  Olympus  fall  so  steeply  as  to 
bar  the  passage  on  that  side ;  but  those  which  descend 
from  Ossa  are  the  loftiest,  for  they  rise  in  many  places  not 
less  than  1500  feet  from  the  valley.  Owing  to  the  length 
and  narrowness  of  the  ravine,  it  was  a  position  easily 
defended,  but  still  it  offered  a  practicable  entrance  to  an 
invading  force,  in  consequence  of  which  a  number  of 
castles  were  built  at  different  times  at  the  strongest 
points.  On  the  north  side  of  Thessaly  there  was  an  im 
portant  pass  from  Petra  in  Pieria  by  the  western  side  of 
Olympus,  debouching  on  the  plain  northward  of  Larissa  ; 
it  was  by  this  that  Xerxes  entered,  and  we  learn  from 
Herodotus  (vii.  173)  that,  when  the  Greeks  discovered  the 
existence  of  this  passage,  they  gave  up  all  thoughts  of 
defending  Tempe.  On  the  side  of  Epirus  the  main  line 
of  communication  passed  over  that  part  of  Pindus  which 
was  called  Mount  Lacmon,  and  descended  the  upper  valley 
of  the  Peneius  to  ^Eginium  in  the  north-west  angle  of 
Thessaly,  near  which  place  now  stand  the  extraordinary 
monasteries  of  Meteora.  This  was  the  route  by  which 
Julius  Caesar  arrived  before  the  battle  of  Pharsalia. 
Another  pass  through  the  Pindus  chain  was  that  of 
Gomphi,  farther  south,  by  means  of  which  there  was  com 
munication  with  the  Ambracian  Gulf.  The  great  southern 
pass  was  that  of  Coela,  which  crosses  Mount  Othrys  nearly 
opposite  Thermopylae.  These  Thessalian  passes  were  of 
the  utmost  importance  to  southern  Greece,  as  commanding 
the  approaches  to  that  part  of  the  country. 

Though  Thessaly  is  the  most  level  district  of  Greece,  it 
does  not  present  a  uniform  unbroken  surface,  but  is  com 
posed  of  a  number  of  sections  which  open  out  into  one 
another,  divided  by  ranges  of  hills.  The  principal  of  these 
were  called  Upper  and  Lower  Thessaly,  the  former  com 
prising  the  western  and  south-western  part,  which  con 
tains  the  higher  course  of  the  Peneius  and  all  those  of  its 
tributaries  that  flow  from  the  south — the  Enipeus,  the 
Apidanus,  the  Onochonus,  and  the  Pamisus ;  while  the 
latter,  which  reaches  eastward  to  the  foot  of  Ossa  and 
Pelion,  is  inundated  in  parts  at  certain  seasons  of  the  year 
by  the  Peneius,  the  flood-water  from  which  forms  the  lake 
Nessonis,  and,  when  that  is  full,  escapes  again  and  pours 
itself  into  the  Lake  of  Boebe.  The  chief  city  of  the  latter 
of  these  districts  was  Larissa ;  and  the  two  were  separated 
from  one  another  by  a  long  spur,  which  runs  southwards 
from  the  Cambunian  Mountains  on  the  western  side  of 
that  city.  Again,  when  Thessaly  is  entered  from  the 
south  by  the  pass  of  Coela,  another  plain,  containing  a 
small  lake,  which  was  formerly  called  Xynias,  intervenes, 
and  a  line  of  low  hills  has  to  be  crossed  before  the  town  of 
Thaumaci  is  reached,  which  from  its  commanding  position 
overlooks  the  whole  of  the  upper  plain.  The  view  from 
this  point  has  been  described  by  Livy  in  the  following 
remarkable  passage  : — "  When  the  traveller,  in  passing 
through  the  rugged  districts  of  Thessaly,  where  the  roads 
are  entangled  in  the  windings  of  the  valleys,  arrives  at  this 
city,  on  a  sudden  an  immense  level  expanse,  resembling 
a  vast  sea,  is  outspread  before  him  in  such  a  manner 
that  the  eye  cannot  easily  reach  the  limit  of  the  plains 
extended  beneath  "  (xxxii.  4).  To  the  north-eastwards  of 
this,  where  a  portion  of  the  great  plain  begins  to  run  up 
into  the  mountains,  the  Plain  of  Pharsalia  is  formed,  which 
is  intersected  by  the  river  Enipeus ;  and  still  farther  in 
the  same  direction  is  the  scene  of  another  great  battle, 
Cynoscephake.  Thessaly  was  further  subdivided  into  four 
districts,  of  which  Pelasgiotis  embraced  the  lower  plain  of 
the  Peneius,  and  Hestiaeotis  and  Thessaliotis  respectively 


the  northern  and  the  southern  portions  of  the  upper  plain  ; 
while  the  fourth,  Phthiotis,  which  lies  towards  the  south 
east,  was  geographically  distinct  from  the  rest  of  the 
country,  being  separated  from  it  by  a  watershed.  The 
determining  feature  of  this  is  the  Pagasseus  Sinus  (Gulf 
of  Volo),  a  landlocked  basin,  extending  from  Pagasae  at 
its  head  to  Aphetae  at  its  narrow  outlet,  where  the  chain 
of  Pelion,  turning  at  right  angles  to  its  axis  at  the  end  of 
Magnesia,  throws  out  a  projecting  line  of  broken  ridges, 
while  on  the  opposite  side  rise  the  heights  of  Othrys.  In 
the  heroic  age  this  district  was  of  great  importance.  It 
was  the  birthplace  of  Greek  navigation,  for  this  seems  to 
be  implied  in  the  story  of  the  Argonauts,  who  started  from 
this  neighbourhood  in  quest  of  the  golden  fleece.  From 
it  the  great  Achilles  came,  and,  according  to  Thucydides 
(i.  3),  it  was  the  early  home  of  the  Hellenic  race.  The  site 
of  lolcus,  the  centre  of  so  many  poetic  legends,  is  at  no 
great  distance  from  the  modern  Volo.  Near  that  town 
also,  at  a  later  period,  the  city  of  Demetrias  was  founded  by 
Demetrius  Poliorcetes,  who  called  it  one  of  the  three  fetters 
of  Greece,  Chalcis  and  Corinth  being  the  other  two. 

The  history  of  Thessaly  is  closely  connected  with  its  geography. 
The  fertility  of  the  land  offered  a  temptation  to  invaders,  and  was 
thus  the  primary  cause  of  the  early  migrations.  It  was  this 
motive  which  first  induced  the  Thessalians  to  leave  their  home  in 
Epirus  and  descend  into  this  district,  and  from  this  movement 
arose  the  expulsion  of  the  Bceotians  from  Arne,  and  their  settle 
ment  in  the  country  subsequently  called  Boeotia  ;  while  another 
wave  of  the  same  tide  drove  the  Dorians  also  southward,  whose 
migrations  changed  the  face  of  the  Peloponnese.  Again,  this  rich 
soil  was  the  natural  home  of  a  powerful  aristocracy,  such  as  the 
families  of  the  Aleuadae  of  Larissa  and  the  Scopadse  of  Cranuon  ; 
and  the  absence  of  elevated  positions  was  unfavourable  to  the 
foundation  of  numerous  cities,  which  might  have  fostered  the 
spirit  of  freedom  and  democracy.  The  plains,  also,  were  suited  to 
the  breeding  of  horses,  and  consequently  the  force  in  which  the 
Thessalian  nation  was  strong  was  cavalry,  a  kind  of  troops  which 
has  usually  been  associated  with  oligarchy.  The  wealth  and  the 
semi-Hellenic  character  of  the  people — for  in  race,  as  in  geograph 
ical  position,  the  Thessalians  held  an  intermediate  place  between 
the  non-Hellenic  Macedonians  and  the  Greeks  of  pure  blood — 
caused  them  to  be  wanting  in  patriotism,  so  that  at  the  time 
of  the  Persian  wars  we  find  the  Aleuad^  making  common  cause 
with  the  enemies  of  Greece.  "When  they  were  united  they  were 
a  formidable  power,  but,  like  other  half-organized  communities, 
they  seldom  combined  for  long  together,  and  consequently  they 
influenced  but  little  the  fortunes  of  the  Greeks. 

For  several  centuries  during  the  Middle  Ages  Roumanian  immi 
grants  formed  so  large  a  part  of  the  population  of  Thessaly  that 
that  district  was  called  by  the  Byzantine  writers  Great  Walachia 
(MeyoA.17  BAaxM  :  the  Jewish  traveller,  Benjamin  of  Tudela,  who 
passed  through  the  country  in  the  latter  half  of  the  12th  century, 
describes  them  as  then  occupying  it.  At  the  present  day  only  a 
few  colonies  of  that  race  remain,  the  principal  of  which  are  found 
on  the  western  side  of  Olympus  and  in  some  of  the  gorges  of 
Pindus.  The  Turkish  inhabitants  are  settled  in  the  larger  towns, 
and  here  and  there  in  the  country  districts,  the  most  important 
colony  being  those  called  Koniarates,  who  were  brought  from 
Konieh  in  Asia  Minor  shortly  before  the  taking  of  Constantinople, 
and  planted  under  the  south-west  angle  of  Olympus.  The  Greeks, 
however,  form  the  vast  majority  of  the  population,  so  much  so 
that,  even  while  the  country  belonged  to  the  Ottomans,  Greek  was 
employed  as  the  official  language.  In  accordance  with  the  pro 
visions  of  the  Berlin  treaty,  Thessaly  was  ceded  to  the  Greeks  by 
the  Porte  in  1881,  and  since  that  period  it  has  formed  a  portion 
of  the  Hellenic  kingdom.  (H.  F.  T. ) 

THETFORD,  an  ancient  borough  and  market-town, 
partly  in  Norfolk  and  partly  in  Suffolk,  is  situated  on  the 
Thet  and  Little  Ouse,  and  on  the  Great  Eastern  Railway 
line  between  Cambridge  and  Norwich,  36  miles  south-west 
of  Norwich,  12  north  of  Bury  St  Edmunds,  to  which 
there  is  a  branch  line,  and  96  north-north-east  of  London. 
The  Little  Ouse,  which  divides  the  counties,  is  crossed 
by  a  cast-iron  bridge  erected  in  1829.  In  the  time  of 
Edward  III.  the  town  had  twenty  churches  and  eight 
monasteries.  There  are  now  three  churches — St  Peter's, 
St  Cuthbert's,  and  St  Mary's  ;  of  these  St  Mary's,  on  the 
Suffolk  side,  is  the  largest.  There  are  various  monastic 
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remains  in  the  town.  The  most  important  relic  of  anti 
quity  is  the  castle  hill,  a  mound  1000  feet  in  circumference 
and  100  feet  in  height,  probably  the  largest  of  the  Celtic 
earthworks  in  England.  The  grammar  school  was  founded 
in  1610.  In  King  Street  is  the  mansion-house  occupied  as 
a  hunting  lodge  by  Queen  Elizabeth  and  James  I.  Brewing 
and  tanning  are  carried  on ;  and  there  are  also  manure 
and  chemical  works,  brick  and  lime  kilns,  flour-mills,  and 
agricultural  implement  works.  The  Little  Ouse  is  navi 
gable  from  Lynn  for  barges.  The  population  of  the  muni 
cipal  borough  (area  7296  acres)  in  1871  was  4166  and  in 
1881  it  was  4032. 

Thetford  is  supposed  to  have  been  the  Sitomagus  of  the  Romans. 
In  the  time  of  the  Saxons,  by  whom  it  was  called  Theodford,  it 
was  the  capital  of  East  Anglia.  During  the  heptarchy  it  was 
frequently  desolated  by  the  Danes.  It  was  burned  by  them  in 
998  after  a  drawn  battle  between  Sweiid  and  Ulfcytel,  and  again 
after  Ulfcytel's  second  battle  at  Ringmere,  10th  May  1004.  From 
the  reign  of  Athelstan  to  that  of  King  John  it  possessed  a  mint. 
The  see  of  Elmham  was  removed  to  it  in  1070,  but  it  was  trans 
ferred  to  Norwich  in  1094.  At  Domesday  it  had  five  burgesses,  but 
by  the  time  of  Edward  III.  they  had  increased  to  953.  It  was  in 
corporated  by  Elizabeth  in  1 573.  It  returned  two  members  to  parlia 
ment  from  the  time  of  Edward  VI.,  but  was  disfranchised  in  1868. 

THEVENOT,  JEAN  DE  (1633-1667),  an  eminent  Ori 
ental  traveller,  was  a  native  of  Paris,  where  he  received 
his  education  in  the  college  of  Navarre.     The  perusal  of 
works  of  travel 1  moved  him  to  go  abroad,  and  his  circum 
stances  permitted  him  to  please  himself.     Leaving  France 
in  1652,  he  first  visited  England,  Holland,  Germany,  and 
Italy,  and  at  Rome  he  fell  in  with  D'Herbelot,  who  invited 
him  to  be  his  companion  in  a  projected  voyage  to  the 
Levant.     D'Herbelot  was  detained  by  private  affairs,  but 
Thevenot  sailed  from  Rome  in  May  1655,  and,  after  vainly 
waiting  five  months  at  Malta,  took  passage  for  Constan 
tinople  alone.     He  remained  in  Constantinople  till  the  end 
of  the  following  August,  and  then  proceeded  by  Smyrna 
and  the  Greek  islands  to  Egypt,  landing  at  Alexandria  oil 
New  Year's  Day  1657.     He  was  a  year  in  Egypt,  then 
visited  Sinai,  and,  returning  to   Cairo,  joined  the   Lent 
pilgrim  caravan  to  Jerusalem.     He  visited  the  chief  places 
of  pilgrimage  in  Palestine,  and,  after  being  twice  taken  by 
corsairs,  got  back  to  Damietta  by  sea,  and  was  again  in 
Cairo  in  time  to  view  the  opening  of  the  canal  on  the  rise 
of  the  Nile   (August  14,  1658).     In   January  1659   he 
sailed  from  Alexandria  in  an  English  ship,  taking  Goletta 
and  Tunis  on  the  way,  and,  after  a  sharp  engagement  with 
Spanish  corsairs,  one  of  which  fell  a  prize  to  the  English 
merchantman,  reached  Leghorn  on   April    12.     He  now 
spent  four  years  at  home  in  studies  useful  to  a  traveller, 
and  in  November  1663  again  sailed  for  the  East,  calling 
at  Alexandria  and  landing  at  Sidon,  whence  he  proceeded 
by  land  to  Damascus,  Aleppo,  and  then  through  Mesopo 
tamia  to  Mosul,  Baghdad,  and  Mendeli.     Here  he  entered 
Persia  (August  27,  1664),  proceeding  by  Kirmanshahan 
and  Hamadan  to  Ispahan,  where  he  spent  five  months 
(October  1664-February  1665),  and  then,  joining  company 
with  the  merchant  TA VERNIER  (q.v.),  proceeded  by  Shiraz 
and  Lar  to  Bender-Abbas,  in  the  hope  of  finding  a  passage 
to  India.     This  was  difficult,  because  of  the  opposition  of 
the  Dutch,  and,  though  Tavernier  was  able  to  proceed, 
Thevenot  found  it  prudent  to  return  to  Shiraz,  and,  having 
visited  the  ruins  of  Persepolis,  made  his  way  to  Basra,  and 
sailed  for  India  November  6,  1665,  in  the  ship  "Hope- 
well,"  arriving  at  the  port  of  Surat  January  10,  1666. 
He  was   in  India  for   thirteen  months,  and  crossed  the 
country  by  Golconda  to  Masulipatam,  returning  overland 
to  Surat,  from  which  he  sailed  to  Bender- Abbas  and  went 
up  to  Shiraz.2     He  passed  the  summer  of  1667  at  Ispahan, 


1  His  uncle  Melchisedeeh  had  similar  tastes,  and  published  a  well- 
known  collection  of  Voyages  (fol.,  Paris,  1663,  sq. ). 

*  It  was  at  this  time  that  he  met  Chardin  near  Persepolis,  but  that 


disabled  by  an  accidental  pistol  shot,  and  in  October 
started  for  Tebriz,  but  died  on  the  way  at  Miyana 
(November  28,  1667). 

Thevenot  was  an  accomplished  linguist,  skilled  in  Turkish, 
Arabic,  and  Persian,  and  a  curious  and  diligent  observer.  He 
was  also  well  skilled  in  the  natural  sciences,  especially  in  botany, 
for  which  he  made  large  collections  in  India.  His  personal 
character  was  admirable,  and  his  writings  are  still  esteemed,  though 
it  has  been  justly  observed  that,  unlike  Chardin,  he  saw  only  the 
outside  of  Eastern  life.  The  account  of  his  first  journey  was 
published  at  Paris  in  1665  ;  it  forms  the  first  part  of  his  collected 
Voyages.  The  licence  is  dated  December  1663,  and  the  preface 
shows  that  Thevenot  himself  arranged  it  for  publication  before 
leaving  on  his  second  voyage.  The  second  and  third  parts  were 
posthumously  published  from  his  journals  in  1674  and  1684  (all 
4  to).  A  collected  edition  appeared  at  Paris  in  1689,  and  a  second 
in  12mo  at  Amsterdam  in  1727  (5  vols.).  There  is  an  indifferent 
English  translation  by  A.  Lovell  (fol.,  London,  1687). 

THIAN-SHAN,  or  CELESTIAL  MOUNTAINS.  See  ASIA 
(vol.  ii.  p.  686),  SYR-DARIA,  and  TURKESTAN. 

THIBAUT,  ANTON  FRIEDRICH  JUSTUS  (1774-1810), 
one  of  the  greatest  of  German  jurists,  was  born  at  Hameln, 
in  Hanover,  January  4,  1774,  that  is,  ten  years  after  his 
contemporary  and  rival  Hugo,  about  a  year  before  Feuer- 
bach,  and  five  years  before  Savigny.  Thibaut's  father  was 
an  officer  in  the  Hanoverian  army,  a  skilful  mathematician, 
and,  like  his  son,  a  man  of  much  force  of  character.  His 
mother  was  the  daughter  of  the  oberbiirgermeister  of  the 
town.  The  Thibauts  were  of  French  descent ;  they  came 
from  a  family  which  had  been  driven  out  of  France  on  the 
revocation  of  the  edict  of  Nantes.  As  a  child  and  youth, 
Thibaut  lived  in  Hameln,  Harburg,  and  Hanover.  He  was 
fond  of  rowing,  skating,  and  swimming,  and,  above  all,  of 
music,  which  remained  his  passion  through  life.  As  a  lad 
he  set  his  heart,  chiefly  for  romantic  reasons,  on  being  a 
forester,  and  he  actually  spent  two  years  as  such.  But  he 
soon  became  disenchanted,  and  in  1792  went  to  Gottingen 
to  study.  In  1793  he  moved  to  Konigsberg,  where  Kant 
still  taught.  Thibaut  was  deeply  affected  by  the  critical 
philosophy;  his  very  latest  writings  bear  traces  of  it,  and 
it  is  not  unimportant  in  the  history  of  jurisprudence  in 
Germany  that  Hugo  was  equally  influenced  by  it.  From 
Ktfnigsberg  Thibaut  moved  in  1794  to  Kiel,  where  he 
formed  a  friendship  with  Niebuhr,  at  that  time  a  student 
there.  They  lived  for  a  year  in  the  same  house,  taking 
their  meals  together,  and  holding  much  converse  on  litera 
ture  and  politics.  Both  already  displayed  the  bent  of 
their  minds —Niebuhr  despondent  and  affrighted  at  the 
progress  of  the  French  Revolution,  Thibaut  hopeful,  un 
dismayed,  and  certain  that  eventually  all  would  be  well. 
In  1798  he  was  appointed  extraordinary  professor  of  civil 
law,  and  in  the  same  year  appeared  his  Versuche  uber 
eimelne  Theile  der  Theorie  des  Rechts  (Kiel,  1798),  a  col 
lection  of  essays,  of  which  by  far  the  most  important  was 
entitled  "Ueber  die  Einfluss  der  Philosophie  auf  die 
Auslegung  der  Positiven  Gesetze."  Taking  as  his  text  an 
observation  of  Leibnitz,  he  sought  to  show  that  history 
without  philosophy  could  not  interpret  and  explain  law. 
The  essay  was  partly  by  anticipation  a  corrective  of  the 
teaching  of  the  historical  school  of  jurists.  It  enters  into 
speculations  on  the  possibility  of  forming  an  ideal  body  of 
law  as  a  measure  and  mode  of  exposition  of  particular  law, 
— speculations  which  have  never  been  continued,  certainly 
not  by  Thibaut.  In  1799  he  was  made  ordinary  professor 
of  civil  law.  In  that  year  was  published  his  Theorie  der 
logischen  Auslegung  des  romiscken  JRechts,  one  of  his  most 
remarkable  works,  a  favourite  book  of  Austin's,  and,  as 
his  well-annotated  copy  in  the  Inner  Temple  library  shows, 
one  which  he  had  most  carefully  studied.  In  1800  Thibaut 
married  the  daughter  of  Professor  Ehlers  at  Kiel.  In  1802 

somewhat  envious  scholar  is  wrong  in  saying  that  this  was  Thevenot's 
only  visit  to  the  ruins  (Chardin,  Voyages,  ed.  Langles,  viii.'345).  See 
Thevenot,  pt.  ii.  bk.  3,  chap.  6. 
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he  published  a  short  criticism  of  Feuerbach's  theory  of 
criminal  law.  It  is  an  excellent  illustration  of  his  good 
sense ;  it  discriminates  between  what  is  good  and  what 
is  unsound  and  crude  in  the  writings  of  criminal  law 
reformers;  it  recalls  in  many  ways  the  speculations  of 
Bentham.  The  same  year  appeared  Thibaut's  essay  Ueber 
Besitz  und  Verjahrung.  In  1803  Thibaut  was  called  to 
Jena,  where  he  spent  three  years,  made  happier  than  they 
otherwise  would  have  been  by  intercourse  with  Goethe  and 
Schiller.  At  the  invitation  of  the  grand-duke  of  Baden  he 
went  to  Heidelberg  to  fill  the  chair  of  civil  law  and  to 
assist  in  organizing  the  university ;  and  he  never  quitted 
that  town,  though  he  received  in  after  years,  as  his  fame 
grew,  invitations  to  Gottingen,  Munich,  and  Leipsic.  His 
class  was  large,  his  influence  great ;  and,  except  Hugo  and 
Savigny,  no  civilian  of  his  time  was  so  well  known.  In 
the  work  of  the  university  he  took  an  active  part ;  and  he 
cultivated  with  rare  devotion  his  favourite  art.  In  1814 
appeared  his  Civilistische  Abhandlungen,  of  which  the  prin 
cipal  was  his  famous  essay,  the  parent  of  so  much  litera 
ture,  on  the  necessity  of  a  national  code  for  Germany. 
He  had  no  wish  to  enter  into  official  or  practical  life. 
"  I  am  Professor  Thibaut,  and  wish  to  be  nobody  else." 
In  1819  he  was  appointed  representative  in  the  first 
chamber  of  the  Baden  parliament.  He  was  also  made 
member  of  the  Scheidungsgericht.  In  1825  appeared 
anonymously  his  work  Ueber  die  Reinheit  der  Tonkunst,  in 
which  he  eulogized  the  old  music,  and  especially  that  of 
his  favourite  master,  Palestrina.  It  involved  him  in  a 
contest  with  Nageli  and  other  admirers  of  the  new  school 
of  music,  whose  merits  Thibaut  was  somewhat  slow  to 
own.  This  has  been  translated  into  English  by  W.  H. 
Gladstone.  In  1836  Thibaut  published  his  Erorterungen 
des  romischen  Rechts.  One  of  his  last  works  was  a  contri 
bution  in  1838  to  the  Archiv  fur  die  dvilistische  Praxis, 
of  which  he  was  one  of  the  editors  (see  below).  He  died 
peacefully,  full  of  years  and  honour,  on  the  29th  of  March 
1840. 

Thibaut  was  of  the  middle  height  and  broad-shouldered, 
his  eyes  bright  and  piercing,  his  head  noble  and  striking ; 
his  whole  appearance  told  of  power,  simplicity,  and  reserve. 
All  who  knew  him  speak  of  his  strong  personality,  his 
manly  consistent  nature.  Young  men  loved  him,  and  he 
drew  to  the  young.  If  he  sometimes  signed  his  letters 
"Semper  idem  A.  F.  J.  Thibaut,"  it  was  not  a  phrase. 
Every  incident  told  of  him  has  a  curious  flavour.  He  was 
much  more  than  a  jurist :  he  deserves  to  be  remembered 
in  the  history  of  music.  Palestrina  and  the  early  com 
posers  of  church  music  were  his  delight.  "  Jurisprudence 
is  my  business ;  my  music  room  is  my  temple."  His 
friend,  Dr  Baumstark,  has  left  an  interesting  record  of  his 
musical  pursuits  and  of  the  work  of  his  "  Sangverein  "  at 
Heidelberg.  Among  the  masters  of  German  prose  Thibaut 
holds  no  mean  place.  Nothing  could  be  clearer,  more 
un pedantic  and  unpretentious,  than  his  exposition  ;  his 
prose  is  scarcely  inferior  to  Lessing's.  Like  his  speech, 
his  written  style  was  simple  and  manly,  but  it  is  simplicity 
marked  by  care,  and  is  rich  in  the  happy  accidents  of 
expression  which  come  only  to  true  artists.  He  liked  the 
old  classical  models ;  he  read  and  reread  the  classics, 
ancient  and  modern,  his  taste  being  catholic  enough  to 
include  Plato  and  Chrysostom,  Montaigne,  Hume's  Essays, 
Adam  Smith's  works,  Ferguson's  Essay  on  the  History  of 
Civil  Society  (which  he  particularly  admired),  and  the 
later  developments  of  German  literature. 

Most  of  Thibaut's  works  have  already  been  mentioned.  Several 
of  them,  however,  deserve  further  notice.  And  first  as  to  his  essay 
on  the  necessity  of  a  code  for  Germany  ("Ueber  die  Nothwendig- 
keit  eines  allgemeinen  biirgerlichen  Rechts  f iir  Deutschland "). 
No  more  persuasive  argument  for  codification  was  ever  advanced. 
It  has  all  the  vigour  of  Bentham's  arguments  for  the  same  cause, 


but  is  without  his  pamphleteering  recklessness  of  expression. 
Unlike  Hugo,  whose  education  dated  back  to  the  time  when  French 
literature  was  supreme  in  Germany  and  who  felt  himself  somewhat 
a  stranger  to  later  German  culture,  Thibaut  was  of  his  own  time, 
sensitive  to  the  great  change  which  had  come  over  Germany  after 
the  battle  of  Leipsic,  conscious  of  the  insufficiency  of  Roman  law, 
and  eager  to  promote  the  greatness  of  his  country.  In  his  con 
tribution  to  the  Archiv  fur  die  dvilistische  Praxis,  in  1838,  on 
"  the  so-called  historical  and  unhistorical  school,"  he  tells  the 
history  of  his  memorable  essay  on  the  necessity  of  a  code  for 
Germany.  He  had  seen  many  German  soldiers  in  1814  about  to 
march  to  Paris.  He  realized  the  change  which  this  denoted  ;  and 
out  of  the  fulness  of  his  heart  he  wrote  the  essay  in  a  fortnight. 
The  mode  of  treatment  is  more  comprehensive  than  the  theme  ; 
and  to-day,  perhaps  partly  for  this  reason,  the  essay  is  as  readable 
as  it  ever  was  ;  jurists  have  not  yet  carried  out  all  the  sug 
gestions  which  it  contains.  For  Germany,  its  soil  freed  and  its 
honour  vindicated,  a  happy  future  had,  he  predicted,  been  opened 
up.  "The  division  into  small  states  was  inevitable,  and  not  to 
be  deplored.  The  existence  of  great  states  is  always  in  a  sense 
unnatural ;  it  implies  a  warm  life  only  at  one  point, — a  constant 
repression  of  individuals  for  a  common  object,  and  no  real  unity 
between  the  rulers  and  the  subjects.  In  a  land  of  small  states,  on 
the  other  hand,  the  peculiarity  of  each  has  full  play  ;  there  is 
development  of  variety,  and  the  unity  of  princes  and  people  is 
deeper  and  more  living."  The  only  unity  practicable  and  needful 
in  Thibaut's  judgment  was  one  of  law  ;  and  for  such  all  the 
German  Governments  should  labour.  His  review  of  the  state  of 
jurisprudence  in  Germany  is  severe  ;  it  recalls  the  contemporane 
ous  criticisms  passed  by  Bentham  on  English  law.  Thibaut  pointed 
out  luminously  the  contrast  between  the  fundamental  conceptions 
of  Roman  and  German  society,  and  the  inadequacy  of  Roman  law 
to  supply  defects  in  German  jurisprudence.  It  was  not  pleasing 
to  many  jurists  to  be  told  that  a  few  lectures  on  the  laws  of  the 
Persians  and  Chinese  would  do  more  to  awaken  a  true  judicial 
sense  than  minute  disquisitions  on  the  Roman  law  of  intestacy — 
observations  the  full  effect  of  which  Thibaut  himself  did  not 
perhaps  conceive.  The  essay  was  as  much  a  condemnation  of  the 
entire  state  of  jurisprudence  as  an  argument  for  codification  ;  it 
was  a  challenge  to  civilians  to  justify  their  very  existence.  Savigny 
took  up  the  challenge  thus  thrown  down  ;  and  a  long  controversy 
as  to  points  not  very  clearly  defined  took  place.  The  glor)7  of 
the  controversy  belonged  to  Savigny;  the  real  victory  rested  with 
Thibaut.  By  recent  legislation  Germany  has  earned  out  some  of 
the  ideas  of  Thibaut ;  and  others  indicated  but  not  developed  in 
his  essay  remain  to  be  completed  by  a  scientific  school  of  jurists. 
One  of  his  works  best  worth  reading  is  his  Theory  of  Construction. 
Though  directly  applicable  to  Roman  law,  it  is  of  general  use. 
The  subject  is  divided  into  two  branches — "Interpretation  nach 
der  Absicht  des  Gesetzgeber "  and  "  Interpretation  nach  dem 
Grunde  des  Gesetzes,"  or,  as  Austin  expresses  the  distinction  in  a 
marginal  note  on  his  copy,  ' '  What  the  legislator  would  have  con 
templated  had  he  conceived  his  purpose  completely  and  distinctly, 
and  what  the  legislator  actually  contemplated."  It  would  be  inter 
esting  to  compare  the  rules  of  interpretation  stated  by  Thibaut  with 
the  rules  of  construction,  familiar  to  English  lawyers,  laid  down  by 
Coke  in  Heydon's  Case,  3,  7b,  Eeports.  Thibaut's  best-known  work 
is  on  the  Pandects  (System  des  Pandektenrechts,  3  vols.,  1803),  a 
part  of  which  was  translated  by  Lord-Justice  Lindley.  He  was 
one  of  the  earliest  to  criticize  the  divisions  found  in  the  Institutes, 
and  he  carried  on  with  Hugo  a  controversy  as  to  these  points. 
Thibaut's  own  classification  earlier  is  unsatisfactory.  He  divided 
the  subject  into  public  law  (that  which  treats  of  the  relations 
between  Government  and  subjects),  private  law,  and  international 
law.  Public  law  he  subdivided  into  constitutional  law  (Staats- 
recht,  the  laws  binding  on  the  sovereign)  and  administrative  law 
(Regierungsrecht,  or  criminal  law,  and  laws  relating  to  finance  and 
police).  The  laws  relating  to  civil  process  were  dealt  with  partly 
under  administrative  law  and  partly  under  private  law.  Status 
was  placed  partly  in  the  former  partly  in  the  latter ;  and  the  law 
as  to  guardianship  and  parental  authority  is  treated  as  a  part  of 
the  law  of  police.  Thibaut,  however,  abandoned  in  practice  this 
unscientific  division.  One  of  his  most  interesting  works  is  his 
posthumous  treatise  on  the  "Code  Civil,"  Lehrbuch  des  franzos- 
ischen  Civilrechts  in  steter  Vergleichung  mit  dem  romischen  Civil- 
recht.  While  criticizing  the  code,  which  he  designates  as  in  the 
highest  degree  unsystematic,  he  recognizes  in  it  merits  which 
German  jurists  of  his  time  were  reluctant  to  admit. 

In  modern  German  legal  literature  Thibaut's  influence  is  not  very 
perceptible.  Even  at  Heidelberg  it  was  quickly  superseded  by  that 
of  his  successor,  Vangerow,  and  in  Germany  his  works  are  now  little 
used  as  text-books.  But  those  best  able  to  judge  Thibaut  have 
most  praised  him.  Austin,  who  owed  much  to  him,  describes  him 
as  one  "who  for  penetrating  acuteness,  rectitude  of  judgment  and 
depth  of  learning,  and  eloquence  of  exposition  may  be  placed,  by 
the  side  of  Von  Savigny,  at  the  head  of  all  living  civilians  ; " 
and  elsewhere  he  praises  Thibaut's  indefatigable  perseverance  and 
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"sagacity  not  surpassable. "  High  though  such  eulogies  are,  they 
are  scarcely  adequate.  In  Thibaut's  works  are  promises  which  he 
did  not  fulfil,  and  they  contain  fertile  suggestions  which  future 
jurists  may  utilize.  It  was  not  the  least  of  his  merits  that  he 
introduced  scientific  methods  into  legal  practice  and  practical 
sense  into  jurisprudence.  (J.  Mt.) 

THIELT,  a  town  of  Belgium,  in  the  province  of  West 
Flanders,  15  miles  south-south-east  of  Bruges,  on  a  branch 
line  between  Ingelmunster  and  Deynze.  It  manufactures 
linen  and  woollen  goods,  gloves,  vinegar  and  spirits,  and 
has  tanneries  and  bleacheries.  There  is  also  some  trade  in 
cattle  and  grain.  The  town  was  of  considerable  import 
ance  in  the  Middle  Ages,  but  was  almost  entirely  destroyed 
by  fire  in  1383,  a  calamity  from  which  it  never  wholly 
recovered.  The  population  in  1876  was  10,527. 

THIERRY,  the  name  of  two  excellent  French  historians, 
brothers  (Augustin  and  Amedee),  both  of  whom,  though 
their  literary  and  historical  faculty  was  not  quite  equal, 
displayed  the  same  devotion  to  historical  study. 

I.  JACQUES  NICOLAS  AUGUSTIN  THIERRY  (1795-1856), 
the  elder  and  most  gifted,  was  born  at  Blois  on  the  10th 
May  1795.     He  had  no  advantages  of  birth  or  fortune, 
but  was  greatly  distinguished  at  the  Blois  grammar  school, 
and  entered  the  Ecole  Normale,  an  establishment  which, 
designed  on  the  best  principles  to  supply  France  with 
perfectly  equipped  teachers,  has  on  the  whole  done  more 
service   to  journalism    and  literature  than  to   pedagogy. 
He  appears  to  have  been   very  susceptible   to   personal 
influences,  and  was  for  a  time  docile  to  St  Simon  and 
afterwards  to  Cotnte.     But  his  real  bent  was  towards  more 
solid  studies,  and,  under  the  impulse  of  the  strong  current 
setting  at  the  time  towards  mediaeval  research,  he  began, 
and  in  1825  published,  his  History  of  the  Norman  Conquest 
of  England,  much  altered  and  improved  in  the  later  edition 
of  1840.     Two  years  later  he  published  important  Lettres 
sur  V  Histoire  de  France,  attacking  the  traditional  method 
of  history-writing,    and   recommending    recourse   to   the 
original  documents.     About  this  time  the  heavy  calamity 
of  blindness  threatened  him,  and  by  1830  he  had  totally 
lost   his   sight.     His   marriage,  however,  with   Julie   de 
Qu6rengal,  a  woman  of  ability,  considerably  lightened  his 
misfortune,  and  about  the  same  time  he  was  elected  to 
the  Acade"mie  des  Inscriptions.     He  continued  to  pursue 
his   historical   studies,    now  through   other  eyes,  and  in 
1834  published  Dix  Ans  dj  Etudes  Historiques,  which  was 
followed  by  his  capital  work,  the  Recits  Merovingiens,  in 
1840.     His  later  years  were  chiefly  occupied  in  the  study 
of  the  history  of  the  Tiers  Etat,  which  bore  fruit  in  more 
than  one  publication.    He  died  at  Paris  on  May  22,  1856. 

The  duller  school  of  picturesque  Dryasdusts  (a  rather  miraculous 
combination)  who  have  profited  by  Thierry's  labours  and  continued 
his  work  have  sometimes  charged  both  him  and  his  brother  with 
having  entered  on  history  with  their  minds  full  of  Walter  Scott, 
and  with  having  subordinated  facts  to  graphic  presentation.  The 
charge  is  entirely  unjust,  and  is  generally  found  in  the  mouths 
of  those  who  are  particularly  ill  qualified  to  make  it,  inasmuch  as 
they  owe  Thierry  nearly  everything  in  style.  By  others  he  is  de 
scribed  as  the  founder  of  the  picturesque  school,  and  in  this  capa 
city,  no  doubt,  he  has  much  to  answer  for.  His  own  work,  how 
ever,  is  of  a  very  high  and  remarkable  character.  He  had  hardly 
any  forerunners,  unless  Gibbon  may  be  counted  as  one,  and  his 
freedom  from  the  besetting  sin  of  his  own  school— the  subordina 
tion  of  sober  history  to  picturesque  description  and  romantic 
narrative— is  best  seen  by  comparing  him  with  his  contemporary 
Barante,  who,  however,  is  himself  not  to  be  named  otherwise  than 
honoris  causa. 

II.  AMEDEE  SIMON  DOMINIQUE  THIERRY  (1797-1873) 
was  the  younger  brother  of  Augustin,  and  was  born  on 
the  2d  August  1797.     He  began  life  as  a  journalist  (after 
an  essay,  like  his  brother,  at  schoolmastering),  was  con 
nected  with  the  famous  romantic  harbinger  the  Globe,  and 
obtained  a  small  Government  clerkship.     His  first  book 
was  a  brief  history  of  Guienno  in  1825,  and  three  years 
later  appeared  the  Histoire  des  Gaulois,  which  was  received 


with  much  favour,  and  obtained  him,  from  the  royalist 
premier  Martignac,  a  history  professorship  at  Besangon. 
He  was,  however,  thought  too  liberal  for  the  Government 
of  Charles  X.,  and  his  lectures  were  stopped,  with  the 
result  of  securing  him,  after  the  revolution,  the  important 
post  of  prefect  of  the  Haute-Saone,  which  he  held  eight 
years.  During  this  time  he  published  nothing.  In  1838 
he  was  transferred  to  the  council  of  state  as  master  of 
requests,  which  post  he  held  through  the  revolution  of 
1848  and  the  coup  d'etat  till  1860,  when  he  was  made 
senator — a  paid  office,  it  must  be  remembered,  and,  in 
effect,  a  lucrative  sinecure.  He  also  passed  through  all  the 
ranks  of  the  Legion  of  Honour,  became  a  member  of  the 
Academie  des  Inscriptions  in  1841,  and  in  1862  received 
the  honorary  degree  of  D.C.L.  at  Oxford.  He  had,  except 
during  the  time  of  his  prefecture,  never  intermitted  his 
literary  work,  being  a  constant  contributor  to  the  Revue 
des  Deux  Mondes,  his  articles  (usually  worked  up  after 
wards  into  books)  almost  all  dealing  with  Roman  Gaul 
and  its  period.  The  chief  were  the  Histoire  d'Attila 
(1856),  frequently  reprinted,  the  Histoire  de  la  Gaule  sous 
V Administration  Romaine  (1840-2),  a  Tableau  de  VEmpire 
Romain,  and,  in  imitation  of  his  brother,  certain  Recits  of 
Roman  history,  a  book  on  St  Jerome  in  1867,  and  one 
on  Chrysostom  and  Eudoxia  in  1873.  He  died  March 
27,  1873. 

His  literary  and  historical  genius  was  perhaps  inferior  to  his 
brother's,  and  he  exhibits  more  of  the  defects  of  the  anecdotic 
method  of  writing  history,  but  he  shared  Augustin's  passion  for 
going  to  the  fountaiuhead  and  for  animating  the 'dry  bones  of  mere 
chronicles  and  mere  academic  discussions  with  accounts  of  the  life 
of  peoples. 

THIERS,  a  town  of  France,  chef-lieu  of  an  arrondisse- 
ment  in  the  department  of  Puy-de-Dome,  on  the  railway 
between  Clermont  and  St  Etienne,  24  miles  east-north 
east  of  the  former  town.  It  is  most  picturesquely  situated 
on  the  side  of  a  hill,  at  the  foot  of  which  the  Durolle 
rapidly  descends  through  a  narrow  valley  into  the  Dore,  in 
its  turn  a  tributary  of  the  Allier.  The  streets,  rising  in 
steep  rows,  contain  many  wooden  and  gabled  houses,  some 
of  which  are  as  old  as  the  15th  century,  and  a  fine  view 
of  the  Plain  of  Limagne  and  the  Dome  Hills  is  obtainable 
from  the  terraces.  All  the  processes  of  making  cutlery 
maybe  seen  at  Thiers,  giving  employment  to  12,000  work 
men  in  the  town  and  the  villages  within  a  radius  of  6  to  7 
miles.  Sheath-making,  tanning,  and  paper-making  (chiefly 
stamps  and  playing  cards)  employ  8000  hands,  and  the 
business  done  reaches  £1,200,000  per  annum.  The  church 
of  Le  Moutier,  so  named  from  a  Benedictine  monastery 
of  which  it  formed  part,  contains  building  of  the  7th,  8th, 
and  llth  centuries;  the  tower  is  more  modern.  There 
were  12,005  inhabitants  in  1886  (commune  16,754). 

Thiers  was  sacked  in  523  by  the  soldiers  of  Thierry,  the  son  of 
Clovis  ;  and  Gregory  of  Tours  speaks  of  a  wooden  chapel  which 
then  existed  here  (on  the  site  of  the  present  church  of  Le  Moutier). 
The  church  of  St  Genez  was  built  in  573  by  Avitus,  bishop  of 
Clermont,  on  the  site  of  the  ancient  Tigernum  Castrum,  was  rebuilt 
in  1016  by  Wido,  lord  of  Thiers,  and  again  in  the  12th  century. 
There  is  some  curious  mosaic  work  of  the  12th  century,  and  a  fine 
tomb  of  the  13th.  The  commercial  importance  of  Thiers  was 
greatly  increased  three  centuries  ago,  when  the  manufacture  of  the 
larger  kinds  of  cutlery  was  introduced  from  Chateldon,  between 
Vichy  and  Thiers. 

THIERS,  Louis  ADOLPHE  (1797-1877),  "liberator  of 
the  territory,"  as  even  the  short-lived  gratitude  of  France 
continues  to  call  him,  was  born  at  Marseilles  on  April  16, 
1797.  His  family  are  somewhat  grandiloquently  spoken 
of  as  "cloth  merchants  ruined  by  the  Revolution,"  but  it 
seems  that  at  the  actual  time  of  his  birth  his  father  was 
a  locksmith.  His  mother  belonged  to  the  family  of  the 
Cheniers,  and  he  was  well  educated,  first  at  the  Lycde  of 
Marseilles,  and  then  in  the  faculty  of  law  at  Aix.  Here 
he  began  his  life-long  friendship  with  Mignet,  and  was 
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called  to  the  bar  at  the  age  of  23.  He  had,  however,  little 
taste  for  law  and  much  for  literature ;  and  he  obtained  (it 
is  said  by  an  ingenious  trick,  and  in  spite  of  unfair  and 
prejudiced  attempts  to  deprive  him  of  it)  an  academic 
prize  at  Aix — for  a  discourse  on  Vauvenargues.  In  the 
early  autumn  of  1821  Thiers  went  to  Paris,  and  was 
quickly  introduced  as  a  contributor  to  the  Constitutionnel, 
at  first  on  literary  and  then  on  general  and  especially 
political  subjects,  as  well  as  art  and  the  drama.  In  each 
of  the  years  immediately  following  his  arrival  in  Paris  he 
collected  and  published  a  volume  of  his  Constitutionnel 
articles,  the  first  on  the  salon  of  1822,  the  second  on  a 
tour  in  the  Pyrenees.  He  was  put  out  of  all  need  of 
money  by  the  singular  benefaction  of  Cotta,  the  well- 
known  Stuttgart  publisher,  who  was  part-proprietor  of  the 
Constitutionnel,  and  made  over  to  Thiers  his  dividends,  or 
part  of  them.  Meanwhile  he  became  very  well  known  in 
Liberal  society,  especially  in  the  house  of  Laffitte,  and  he 
had  begun  and  was  rapidly  compiling  (at  first  with  the 
assistance  of  M.  Felix  Bodin  and  afterwards  alone)  the 
celebrated  Histoire  de  la  Revolution  Franyaise,  which 
founded  his  literary  and  helped  his  political  fame.  The 
first  two  volumes  appeared  in  1823,  the  last  two  (of  ten) 
in  1827.  The  book  brought  him  little  profit  at  first,  but 
became  immensely  popular.  The  well-known  sentence  of 
Carlyle,  that  it  is  "as  far  as  possible  from  meriting  its 
high  reputation,"  is  in  strictness  justified,  not  merely  in 
regard  to  this,  but  in  regard  to  all  Thiers's  historical  work, 
which  is  only  too  frequently  marked  by  extreme  inaccu 
racy,  by  prejudice  which  passes  the  limits  of  accidental 
unfairness  and  sometimes  seems  to  approach  those  of 
positive  dishonesty,  and  by  an  almost  complete  indifference 
to  the  merits  as  compared  with  the  successes  of  his  heroes. 
But  Carlyle  himself  admits  that  Thiers  is  "  a  brisk  man 
in  his  way,  and  will  tell  you  much  if  you  know  nothing." 
In  other  words,  the  Histoire  de  la  Revolution  (again  like 
its  author's  other  work)  possesses  in  a  very  high  degree 
the  gifts  of  clearness,  liveliness,  and  intelligible  handling 
which  so  often  distinguish  French  writing.  Coming  as 
it  did  just  when  the  reaction  against  the  Revolution  was 
about  to  turn  into  another  reaction  in  its  favour,  it  was 
assured  of  success. 

For  a  moment  it  seemed  as  if  the  author  had  definitely 
chosen  the  lot  of  a  literary  man,  even  of  a  literary  hack. 
He  planned  an  Histoire  Generale,  and  was  about  to  survey 
mankind  from  China  to  Peru  on  the  deck  of  a  French 
man-of-war  as  a  preliminary  process.  But  the  accession 
to  power  of  the  Polignac  ministry  in  August  1829  changed 
his  projects,  and  at  the  beginning  of  the  next  year  Thiers, 
with  Armand  Carrel,  Mignet,  and  others,  started  the 
National,  a  new  opposition  newspaper,  which  openly 
attacked  the  older  Bourbon  line  and  was  foremost  in  pro 
voking  the  famous  and  fatal  Ordonnances  of  July.  Thiers 
himself  was  the  soul  (or  at  least  one  of  the  souls)  of  the 
actual  revolution.  What  share  he  had  in  the  process 
sometimes  attributed  to  him  of  "  overcoming  the  scruples 
of  Louis  Philippe  "  is  no  doubt  a  debateable  question,  with 
the  problem  in  limine  of  the  debate  whether  Louis 
Philippe  had  any  scruples  to  overcome.  At  any  rate 
Thiers  had  his  reward.  He  ranked,  if  not  at  once,  yet 
very  soon,  as  one  of  the  radical  though  not  republican 
supporters  of  the  new  dynasty,  in  opposition  to  the  party 
of  which  his  rival  Guizot  was  the  chief  literary  man,  and 
Guizot's  patron  the  duke  of  Broglie  the  main  pillar  among 
the  nobility,  and  which  might  be  called  by  comparison 
Conservative.  At  first  Thiers,  though  elected  deputy  for 
Aix,  obtained  only  subordinate  places  in  the  ministry  of 
finance.  After  the  overthrow  of  his  patron  Laffitte,  he 
seemed  to  change  his  politics  and  became  much  less 
radical,  and,  after  the  troubles  of  June  1832,  this  tend 


ency  was  strengthened  or  rewarded  by  his  appointment  to 
the  ministry  of  the  interior.  He  repeatedly  changed  his 
portfolio,  but  remained  in  office  for  four  years,  became 
president  of  the  council  and  in  effect  prime  minister,  and 
began  the  series  of  quarrels  and  jealousies  with  Guizot 
which  make  one  of  the  chief  and  not  the  most  creditable 
features  of  the  politics  of  the  reign.  At  the  time  of  his 
resignation  in  1836  he  was  foreign  minister,  and,  as 
usual,  wished  for  a  spirited  policy  in  Spain,  which  he  could 
not  carry  out.  He  travelled  in  Italy  for  some  time,  and  it 
was  not  till  1838  that  he  began  a  regular  campaign  of 
parliamentary  opposition,  which  in  March  1840  made  him 
president  of  the  council  and  foreign  minister  for  the  second 
time.  But  he  held  the  position  barely  six  months,  and, 
being  unable  to  force  on  the  king  an  anti-English  and 
anti-Turkish  policy,  resigned  on  October  29,  after  having, 
as  was  generally  thought,  with  the  direct  purpose  of  stir 
ring  up  Anglophobia,  begged  the  body  of  Napoleon  from 
England.  This  was  made  the  occasion  of  the  ceremony 
immortally  ridiculed  by  Thackeray,  and,  it  is  said,  con 
demned  by  Thiers  himself  as  unworthy  of  the  occasion. 
He  now  had  little  to  do  with  politics  for  some  years,  and 
spent  his  time  on  the  preparation,  on  a  much  larger  scale 
than  his  first  work,  of  his  Histoire  du  Consulat  et  de 
V Empire,  the  first  volume  of  which  appeared  in  1845,  and 
which  continued  to  occupy  him  for  more  than  twenty 
years  of  composition  and  nearly  twenty  of  publication. 
During  the  interval,  though  he  was  still  a  member  of  the 
chamber,  he  spoke  rarely,  but  after  the  beginning  of  1846 
his  appearances  were  more  frequent,  and  he  was  evidently 
bidding  once  more  for  power  on  the  liberal  and  reforming 
side.  Immediately  before  the  revolution  of  February  he 
went  to  all  but  the  greatest  lengths,  and  when  it  broke 
out  he  and  Odillon  Barrot  were  summoned  by  the  king, 
but  it  was  too  late.  Thiers  was  unable  to  govern  the 
forces  he  had  helped  to  gather,  and  he  resigned. 

Under  the  republic  he  took  up  the  position  of  conserva 
tive  republican,  which  he  ever  afterwards  maintained  (his 
acceptance  of  the  republic  being  not  much  more  heartfelt 
than  his  subsequent  acceptance,  after  an  interval,  of  the 
empire),  and  he  never  took  office.  But  the  consistency  of 
his  conduct,  especially  in  voting  for  Prince  Louis  Napoleon 
as  president,  was  often  and  sharply  criticized,  one  of  the 
criticisms  leading  to  a  duel  with  a  fellow  deputy,  Bixio. 
On  the  whole,  his  conduct  during  these  years,  and  still 
more  during  the  last  years  of  Louis  Philippe,  may  be  said 
to  have  been  not  wholly  creditable.  He  was  arrested  at 
the  coup  d'etat  (when  some  malicious  and  apparently 
false  stories  were  spread  as  to  his  cowardice),  was  sent 
to  Mazas,  and  then  escorted  out  of  France.  But  in  the 
following  summer  he  was  allowed  to  return.  For  the  next 
decade  his  history  was  almost  a  blank,  his  time  being 
occupied  for  the  most  part  on  The  Consulate  and  the 
Empire.  It  was  not  till  1863  that  he  re-entered  political 
life,  being  elected  by  a  Parisian  constituency  in  opposition 
to  the  Government  candidate.  For  the  seven  years  follow 
ing  he  was  the  chief  speaker  among  the  small  band  of 
anti -Imperialists  in  the  French  chamber,  and  was  regarded 
generally  as  the  most  formidable  enemy  of  the  empire, — 
all  the  more  formidable  because  he  never  gave  occasion 
for  taking  any  violent  steps  against  him.  It  has  been 
pointed  out  that,  while  nominally  protesting  against  the 
foreign  enterprises  of  the  empire,  he  perpetually  harped 
on  French  loss  of  prestige,  and  so  contributed  more  than 
any  one  else  to  stir  up  the  fatal  spirit  which  brought 
on  the  war  of  1870,  and  that,  while  constantly  criticizing 
and  weakening  the  Government  of  his  country,  he  gave 
it  no  help  nor  even  offered  any.  Even  when  the  Liberal- 
Imperialist  Ollivier  ministry  was  formed,  he  maintained 
at  first  an  anything  but  benevolent  neutrality,  and  then 
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an  open  opposition,  and  it  would  be  pleasant  to  feel  more 
certain  than  we  can  feel  that  his  vigorous  denuncia 
tion  of  the  war  with  Prussia  was  the  result  of  honest 
conviction,  and  not  merely  of  the  fact  that  it  was  not  his 
war.  At  any  rate,  it  brought  him  great  unpopularity  for 
the  moment,  with  a  corresponding  reaction  of  gratitude 
when  the  crash  came.  Again  it  is  impossible  to  be  sure 
whether  mere  "  canniness,"  or  something  better,  kept  him 
from  joining  the  Government  of  the  National  Defence,  of 
which  he  was  in  a  manner  the  author. 

Nevertheless  the  collapse  of  the  empire  was  a  great 
opportunity  for  Thiers,  and  it  was  worthily  accepted.  He 
undertook  in  the  latter  part  of  September  and  the  first 
three  weeks  of  October  a  circular  tour  to  the  different 
courts  of  Europe,  in  the  hope  (which  he  probably  knew  to 
be  a  vain  one,  though  the  knowledge  neither  daunted  his 
spirit  nor  relaxed  his  efforts)  of  obtaining  some  inter 
vention,  or  at  least  some  good  offices.  The  mission  was 
unsuccessful;  but  the  negotiator  was  on  its  conclusion 
immediately  charged  with  another — that  of  obtaining,  if 
possible,  an  armistice  directly  from  Prince  Bismarck.  For 
a  time  this  also  failed,  as  the  Provisional  Government 
would  not  accept  the  German  conditions ;  but  at  last 
France  was  forced  to  yield.  The  armistice  having  been 
arranged,  and  the  opportunity  having  been  thus  obtained 
of  electing  a  National  Assembly,  Thiers  was  chosen  deputy 
by  more  than  twenty  constituencies  (of  which  he  preferred 
Paris),  and  was  at  once  elected  by  the  Assembly  itself 
practically  president,  nominally  "  chef  du  pouvoir  exe- 
cutif."  He  lost  no  time  in  choosing  a  coalition  cabinet, 
and  then  personally  took  up  the  negotiation  of  peace. 
Probably  no  statesman  has  ever  had  a  more  disgusting 
task ;  and  the  fact  that  he  discharged  it  to  the  satisfaction 
of  a  vast  majority,  even  in  a  nation  popularly  reputed  the 
vainest,  the  least  ballasted  with  common  sense,  and  the 
most  ungrateful  to  public  servants  who  are  unsuccessful,  is 
the  strongest  testimony  to  Thiers's  merits.  After  contest 
ing  the  matter,  on  the  one  side  with  the  determination  of 
Germany  to  have  the  pound  of  flesh,  on  the  other  with 
the  reluctance  of  the  Assembly  to  submit  to  the  knife,  he 
succeeded  in  convincing  the  deputies  that  the  peace  was 
necessary,  and  it  was  (March  1,  1871)  voted  by  more  than 
five  to  one. 

Thiers  held  office  for  more  than  two  years  after  this 
event, — a  length  of  tenure  which,  in  the  circumstances 
and  considering  the  French  temper,  is  very  surprising,  and 
shows  the  strength  of  the  general  conviction  that  he  alone 
could  be  trusted.  He  had  at  first  to  meet  and  crush  at 
once  the  mad  enterprise  of  the  Paris  commune  ;  and  the 
severity  which  was  undoubtedly  shown  in  doing  this  is 
more  than  justified  by  two  considerations, — first,  that 
failure  to  suppress  it  would  have  meant  anarchy  through 
out  France;  and,  secondly,  that  the  Germans  would 
almost  to  a  certainty  have  made  it  a  pretext  for  further 
demands.  Soon  after  this  was  accomplished,  Thiers  be 
came  (August  30)  in  name  as  well  as  in  fact  president  of 
the  republic,  and  he  set  himself  with  vigour  and  success 
to  the  tasks  of  rearranging  the  army,  the  finances  (includ 
ing  the  paying  off  of  the  war  indemnity),  and  the  civil 
service,  and  of  procuring  the  withdrawal  of  the  German 
army  of  occupation. 

The  strong  personal  will  and  inflexible  opinions  of  the 
president  had  much  to  do  with  the  resurrection  of  France ; 
but  the  very  same  facts  made  it  inevitable  that  he 
should  excite  violent  opposition.  It  seems  to  be  gene 
rally  acknowledged  that  to  him  personally  were  due  the 
establishment  and  retention  of  the  republican  rather  than 
the  monarchical  form  of  government,  to  which  latter  the 
Assembly  as  first  elected  was  notoriously  disposed.  He 
was  a  confirmed  protectionist,  and  free-trade  ideas  had 


made  great  way  in  France  under  the  empire  ;  he  was  an 
advocate  of  long  military  service,  and  the  devotees  of  la 
revanche  were  all  for  the  introduction  of  general  and  com 
pulsory  but  short  service.  Both  his  talents  and  his  temper 
made  him  utterly  indisposed  to  maintain  the  distant, 
Olympian,  apparently  inactive,  attitude  which  is  supposed 
to  be  incumbent  on  a  republican  president ;  and  (for  his 
tongue  was  never  a  carefully  governed  one)  he  sometimes 
let  drop  expressions  scarcely  consistent  with  constitutional 
theories  of  the  relation  of  the  chief  of  the  state,  whether 
president  or  king,  to  parliament.  In  January  1872  he 
formally  tendered  his  resignation ;  but  the  country  was 
then  in  too  manifestly  disorganized  a  condition  to  allow 
even  his  enemies  to  accept  it.  His  position,  however,  was 
clearly  one  not  tenable  for  long  in  such  a  country  as 
France.  The  Right  (and  not  merely  the  Extreme  Right) 
hated  him  for  his  opposition  to  the  restoration  of  the 
monarchy,  and  with  some  justice  reminded  him  of  former 
declarations  and  opinions  on  the  subject ;  the  Extreme  Left 
could  not  forgive  the  suppression  of  the  commune,  while 
some  radical  leaders,  who  may  have  had  little  sympathy 
with  the  commune  itself,  saw  in  his  great  reputation  and 
imperious  personality  a  bar  to  their  own  accession  to  power. 
His  chief  supporters — men  like  Remusat,  Barthelemy  Saint- 
Hilaire,  and  Jules  Simon — were  men  rather  of  the  past  than 
of  the  present ;  and  he  had  few  younger  adherents. 

The  year  1873  was,  as  a  parliamentary  year  in  France, 
occupied  to  a  great  extent  with  attacks  on  Thiers.  In 
the  early  spring  regulations  were  proposed,  and  on  April 
13  were  carried,  which  were  intended  to  restrict  the 
executive  and  especially  the  parliamentary  powers  of  the 
president.  On  the  27th  of  the  same  month  a  contested 
election  in  Paris,  resulting  in  the  return  of  the  opposi 
tion  candidate,  M.  Barodet,  was  regarded  as  a  grave 
disaster  for  the  Thiers  Government,  and  that  Government 
was  not  much  strengthened  by  a  dissolution  and  recon- 
stitution  of  the  cabinet  on  May  19.  Immediately  after 
wards  the  question  was  brought  to  a  head  by  an  interpel 
lation  moved  by  the  duke  of  Broglie.  The  president 
declared  that  he  should  take  this  as  a  vote  of  want  of 
confidence ;  and  in  the  debates  which  followed  a  vote  of 
this  character  (though  on  a  different  formal  issue,  and 
proposed  by  M.  Ernoul)  was  carried  by  16  votes  in  a 
house  of  704.  Thiers  at  once  resigned  (May  24). 

He  survived  his  fall  four  years,  continuing  to  sit  in  the 
Assembly,  and,  after  the  dissolution  of  1876,  in  the  Chamber 
of  Deputies,  and  sometimes,  though  rarely,  speaking.  He 
was  also,  on  the  occasion  of  this  dissolution,  elected  senator 
for  Belfort,  which  his  exertions  had  saved  for  France  ;  but 
he  preferred  the  lower  house,  where  he  sat  as  of  old  for 
Paris.  On  May  16,  1877,  he  was  one  of  the  "  363  "  who 
voted  want  of  confidence  in  the  Broglie  ministry  (thus 
paying  his  debts),  and  he  took  considerable  part  in  organ 
izing  the  subsequent  electoral  campaign.  But  he  was 
not  destined  to  see  its  success,  being  fatally  struck  with 
apoplexy  at  St  Germain-en-Laye  on  September  3.  Thiers 
had  long  been  married,  and  his  wife  and  sister-in-law, 
Mile.  Dosne,  were  his  constant  companions  ;  but  he  left  no 
children,  and  had  had  only  one — a  daughter, — who  long 
predeceased  him.  He  had  been  a  member  of  the  Academy 
since  1834.  His  personal  appearance  was  remarkable, 
and  not  imposing,  for  he  was  very  short,  with  plain 
features,  ungainly  gestures  and  manners,  very  near-sighted, 
and  of  disagreeable  voice;  yet  he  became  (after  wisely 
giving  up  an  attempt  at  the  ornate  style  of  oratory)  a  very 
effective  speaker  in  a  kind  of  conversational  manner,  and 
in  the  epigram  of  debate  he  had  no  superior  among  the 
statesmen  of  his  time  except  Lord  Beaconsfield. 

Thiers  is  by  far  the  most  gifted  and  interesting  of  the  gronp 
of  literary  statesmen — not  statesmen  who  have  had  a  penchant  for 
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literature,  but  men  of  letters  whose  literary  distinction  Las  made 
them  politicians — which  forms  a  unique  feature  in  the  French 
political  history  of  this  century.  Numerous  as  these  are,  there  are 
only  two  who  are  at  all  comparable  to  him — Guizot  and  Lamartine  ; 
and  as  a  statesman  he  stands  far  above  both.  Nor  is  this  eminence 
merely  due  to  his  great  opportunity  in  1870  ;  for  Guizot  might 
under  Louis  Philippe  have  almost  made  himself  a  French  Wai  pole,  at 
least  a  French  Palmerston,  and  Lamartine's  opportunities  after  1848 
were,  for  a  man  of  political  genius,  illimitable.  But  both  failed, 
—  Lamartine  almost  ludicrously, — while  Thiers  in  hard  conditions 
made  a  striking  if  not  a  brilliant  success.  A  devil's  advocate  may 
indeed  urge  that  his  egotist  and  almost  gasconading  temperament 
stood  him  in  stead  in  the  trying  circumstances  of  his  negotiations 
with  the  powers  and  with  Prince  Bismarck, — but  this  is  not  really 
to  his  discredit.  No  less  masterful  methods  than  his  would  have 
sufficed  to  bring  France  into  order  from  the  chaos  succeeding  the 
fall  of  the  empire  and  the  invasion  of  the  Germans.  But  Thiers  only 
showed  well  when  he  was  practically  supreme.  Even  as  the  minister 
of  a  constitutional  monarch  his  intolerance  of  interference  or  joint 
authority,  his  temper  at  once  imperious  and  intriguing,  his  invete 
rate  inclination  towards  brigue,  that  is  to  say,  underhand  rivalry  and 
caballing  for  power  and  place,  showed  themselves  unfavourably ;  and 
his  constant  tendency  to  inflame  the  aggressive  and  chauvinist  spirit 
of  his  country,  though  it  may  fairly  claim  to  have  been  a  kind  of 
patriotism,  neglected  fact,  was  not  based  on  any  just  estimate  of 
the  relative  power  and  interests  of  France,  and  led  his  country  more 
than  once  to  the  verge — once,  though  he  affected  to  warn  her  off, 
over  the  verge — of  a  great  calamity.  In  opposition,  both  under 
Louis  Philippe  and  under  the  empire,  and  even  to  some  extent  in  the 
last  four  years  of  his  life,  his  worse  qualities  were  always  manifested. 
Hut  with  all  these  drawbacks  he  conquered  and  will  retain  a  place 
in  what  is  perhaps  the  highest,  as  it  is  certainly  the  smallest,  class 
of  statesmen — the  class  of  those  to  whom  their  country  has  had 
recourse  in  a  great  disaster,  who  have  shown  in  bringing  her  through 
that  disaster  the  utmost  constancy,  courage,  devotion,  and  skill, 
and  who  have  been  rewarded  by  as  much  success  as  the  occasion 
permitted. 

As  a  man  of  letters  Thiers  is  very  much  smaller.  He  has  not 
only  the  fault  of  diffuseness,  which  is  common  to  so  many  of  the 
best-known  histories  of  this  century,  but  others  as  serious  or  more 
so.  The  charge  of  dishonesty  is  one  never  to  be  lightly  made 
against  men  of  such  distinction  as  his,  especially  when  their  evi 
dent  confidence  in  their  own  infallibility,  their  faculty  of  ingenious 
casuistry,  and  the  strength  of  will  which  makes  them  (unconsciously, 
no  doubt)  close  and  keep  closed  the  eyes  of  their  mind  to  all  incon 
venient  facts  and  inferences  supply  a  more  charitable  explanation. 
But  it  is  certain  that  from  Thiers's  dealings  with  the  men  of  the 
first  Revolution  to  his  dealings  with  the  battle  of  Waterloo,  constant, 
angry,  and  well-supported  protests  against  his  unfairness  were  not 
lacking.  Although  his  search  among  documents  was  undoubtedly 
wide,  its  results  are  by  no  means  always  accurate,  and  his  admirers 
themselves  admit  great  inequalities  of  style  in  him.  These 
characteristics  reappear  (accompanied,  however,  by  frequent  touches 
of  the  epigrammatic  power  above  mentioned,  which  seems  to  have 
come  to  Thiers  more  readily  as  an  orator  or  a  journalist  than  as  an 
historian)  in  his  speeches,  which  have,  since  his  death,  been 
collected  in  many  volumes  by  his  widow.  Sainte-Beuve,  whose 
notices  of  Thiers  are  generally  kindly,  says  of  him,  "II.  Thiers 
sait  tout,  tranche  tout,  parle  de  tout,"  and  this  omniscience  and 
"  cocksureness"  (to  use  the  word  of  a  prime  minister  of  England  con 
temporary  with  this  prime  minister  of  France)  are  perhaps  the  chief 
pervading  features  both  of  the  statesman  and  the  man  of  letters. 

His  histories,  in  many  different  editions,  and  his  speeches,  as  above,  are  easily 
accessible;  his  minor  works  and  newspaper  articles  have  not,  we  believe,  been 
collected  in  any  form.  Works  on  him,  by  M.  Lava,  M.  de  Mazade,  his  colleague 
and  friend  M.  Jules  Simon,  and  others,  are  numerous.  But  a  thorough  biograph 
ical  study  of  him  has  not  yet  been  made;  and,  though  monuments  enough  have 
been  raised  in  his  own  country,  it  is  even  there  often  complained  that  the 
incessant  and  futile  political  straggles  of  the  last  ten  years  have  too  much 
obscured  the  reputation  and  weakened  the  memory  of  the  last  great  statesman  of 
Fl-ance.  (G.  SA.) 

THIRLWALL,  CONNOP  (1797-1875),  bishop  of  St 
David's,  was  born  at  Stepney  on  llth  January  1797,  and 
was  the  son  of  the  Rev.  Thomas  Thirlwall,  at  the  time 
lecturer  at  St  Dunstan's,  Stepney,  and  afterwards  rector 
of  Bowers  Gifford,  in  Essex.  The  family  were  of  North 
umbrian  extraction.  Young  Connop  showed  the  most 
remarkable  precocity,  learning  Latin  at  three,  reading 
Greek  at  four,  and  writing  sermons  at  seven.  When  he 
was  twelve  his  admiring  father  published  his  Primitise, 
sermons  and  poems,  the  thoughts  of  an  imitative  boy  in 
the  style  of  a  grown  man.  No  especial  greatness  could 
have  been  safely  predicted  from  these  performances,  which 
Thirlwall  assiduously  strove  to  suppress  in  after  years. 
He  shortly  afterwards  went  to  the  Charterhouse,  where 


he  wrote  a  number  of  letters  to  a  friend  named  John 
Candler,  some  of  which  have  been  preserved.  They  dis 
play  the  same  extraordinary  prematurity,  but  are  barren 
of  anything  original  except  what  he  himself  calls  "  sensi 
bility  to  the  great  and  beautiful  in  morality."  By  a 
curious  coincidence  his  future  rival  in  Greek  history, 
Grote,  and  Hare,  his  coadjutor  in  the  translation  of 
Niebuhr,  were  among  his  schoolfellows.  He  took  up  his 
residence  at  Trinity  College,  Cambridge,  in  October  1814, 
and  gained  the  Craven  university  scholarship,  one  of  three 
recorded  instances  of  this  honour  being  obtained  by  fresh 
men,  and  the  chancellor's  classical  medal.  In  October 
1818  he  was  elected  to  a  fellowship,  and  immediately 
went  for  a  year's  travel  on  the  Continent.  At  Rome  he 
gained  the  friendship  of  Bunsen,  which  had  a  most  import 
ant  influence  on  his  life.  On  his  return,  "distrust  of  his 
own  resolutions  and  convictions  "  led  him  to  abandon  for 
the  time  his  intention  of  being  a  clergyman,  and  he  settled 
clown  to  the  study  of  the  law,  "  with  a  firm  determination 
not  to  suffer  it  to  engross  my  time  so  as  to  prevent  me 
from  pursuing  other  branches  of  knowledge."  This  was 
not  the  way  to  become  lord  chancellor,  and,  though  he 
afterwards  says,  "  My  aversion  to  the  law  has  not  in 
creased,"  he  adds,  "  It  scarcely  could."  How  little  his 
heart  was  with  it  was  shown  by  the  labour  he  soon  im 
posed  upon  himself  of  translating  and  prefacing  Schleier- 
macher's  essay  on  the  Gospel  of  St  Luke,  "very  injudi 
ciously,"  says  Maurice,  who  seems  to  think  that  it  may 
have  cost  Thirlwall  the  archbishopric  of  Canterbury.  The 
translation,  nevertheless,  marks  an  era  in  English  theology. 
He  further,  probably  influenced  by  Hare,  who  had  already 
translated  Tieck,  rendered  two  of  the  latter's  most  recent 
Novellen  into  English.  In  1827  he  at  length  made  up  his 
mind  to  quit  his  uncongenial  profession,  and  was  ordained 
deacon  the  same  year.  Beyond  all  question  he  might 
have  obtained  the  highest  distinction  both  as  jurist  and 
advocate,  had  law  interested  him  more,  or  other  things 
less.  No  one  ever  possessed  a  more  judicial  mind.  Of 
his  oratory,  Mill,  whom  he  opposed  at  a  debating  society, 
says,  "  Before  lie  had  uttered  ten  sentences  I  set  him 
down  as  the  best  speaker  I  had  ever  heard,  and  I  have 
never  since  heard  any  one  whom  I  placed  above  him." 

It  is  not  often  that  a  scholar  twice  makes  an  epoch  by  a 
translation.  Such  was  Thirhvall's  destiny  :  he  joined  with 
Hare  in  translating  Niebuhr's  History  of  Rome ;  the  first 
volume  appeared  in  1828.  The  translation  was  attacked 
in  the  Quarterly  as  favourable  to  scepticism,  and  the 
translators  jointly  replied.  In  1831  the  friends  estab 
lished  the  Philological  Museum,  which  lived  through  only 
six  numbers,  though  among  Thirlwall's  contributions  was 
his  masterly  paper  on  the  irony  of  Sophocles, — "  the  most 
exquisite  criticism  I  ever  read,"  says  Sterling.  On  Hare's 
departure  from  Cambridge  in  1832,  Thirlwall  became 
assistant  college  tutor,  which  led  him  to  take  a  memor 
able  share  in  the  great  controversy  upon  the  admission  of 
Dissenters  which  arose  in  1834.  Dr  Turton,  the  regius 
professor  of  divinity,  had  written  a  pamphlet  objecting 
to  the  admission,  on  the  pretext  of  the  apprehended  un- 
settlement  of  the  religious  opinions  of  young  churchmen. 
Thirlwall  replied  by  pointing  out  that  no  provision  for 
theological  instruction  was  in  fact  made  by  the  colleges 
except  compulsory  attendance  at  chapel,  and  that  this  was 
mischievous.  This  attack  upon  a  time-hallowed  piece  of 
college  discipline  brought  upon  him  a  demand  for  the 
resignation  of  his  office  as  assistant  tutor.  He  complied 
at  once ;  his  friends  generally  thought  that  he  ought  to 
have  tested  the  master's  power.  The  occurrence  marked 
him  out  for  promotion  from  a  Liberal  Government,  and  in 
the  autumn  he  received  the  chancellor's  living  of  Kirby- 
under-Dale,  in  Yorkshire.  Though  devoted  to  his  par- 
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ochial  duties,  he  found  time  to  begin  the  book  which  has 
remained  the  principal  work  of  one  whose  performance, 
however  great,  rarely  rose  to  the  level  of  his  power.  His 
History  of  Greece,  unfortunately  for  him  and  for  us,  was  a 
commission  from  Lardner's  Cabinet  Cyclopaedia,  and  was 
originally  intended  to  have  been  condensed  into  two  or 
three  duodecimo  volumes.  The  scale  was  enlarged,  but 
Thirlwall  always  felt  cramped.  He  seems  a  little  below 
his  subject,  and  a  little  below  himself.  Yet,  such  was  his 
ability  that  his  history  is  usually  allowed  to  fall  only  just 
short  of  Grote's,  a  work  undertaken  with  far  greater 
enthusiasm,  and  executed  with  far  greater  advantages. 
Sterling  pronounces  him  "  a  writer  as  great  as  Thucydides 
and  Tacitus,  and  with  far  more  knowledge  than  they." 
The  first  volume  was  published  in  1835,  the  last  in  1847. 
A  noble  letter  from  Thirlwall  to  Grote,  and  Grote's 
generous  reply,  are  published  in  the  life  of  the  latter. 

In  1840  Thirlwall  was  raised  to  the  see  of  St  David's. 
The  promotion  was  entirely  the  act  of  Lord  Melbourne,  an 
amateur  in  theology,  who  had  read  Thirlwall's  introduction 
to  Schleiermacher,  and  satisfied  himself  of  the  propriety 
of  the  appointment.  "  I  don't  intend  to  make  a  heterodox 
bishop  if  I  know  it,"  he  said.  Thirlwall  so  little  expected 
the  honour  that  he  was  absent  on  a  pedestrian  tour,  and 
it  was  some  days  before  he  could  be  found.  In  most 
essential  points  he  was  a  model  bishop,  and  in  acquainting 
himself  with  Welsh,  so  as  to  preach  and  conduct  service  in 
that  language,  he  performed  a  feat  which  few  bishops 
could  have  imitated.  It  cannot  be  said  that  he  was 
greatly  beloved  by  his  clergy,  who  felt  their  intellectual 
distance  too  great,  and  were  alternately  frozen  by  his  taci 
turnity  and  appalled  by  his  sarcasm.  The  great  monu 
ment  of  his  episcopate  is  the  eleven  famous  charges  in 
which  he  from  time  to  time  reviewed  the  position  of  the 
English  Church  with  reference  to  whatever  might  be  the 
most  pressing  question  of  the  day, — addresses  at  once 
judicial  and  statesmanlike,  full  of  charitable  wisdom  and 
massive  sense.  No  similar  productions,  it  may  safely  be 
said,  were  ever  so  eagerly  looked  for,  or  carried  with  them 
such  weight  of  authority.  His  endeavours  to  allay  ecclesi 
astical  panic,  and  to  promote  liberality  of  spirit,  frequently 
required  no  ordinary  moral  courage.  He  was  one  of  the 
four  prelates  who  refused  to  inhibit  Bishop  Colenso  from 
preaching  in  their  dioceses,  and  the  only  one  who  with 
held  his  signature  from  the  addresses  calling  upon  Colenso 
to  resign  his  see.  He  took  the  liberal  side  in  the  questions 
of  Maynooth,  of  the  admission  of  Jews  to  parliament,  of 
the  Gorham  case,  and  of  the  conscience  clause.  He  was 
the  only  bishop  who  voted  for  the  disestablishment  of  the 
Irish  Church,  though  but  as  a  painful  necessity.  Concur 
rent  endowment  would  have  been  much  more  agreeable  to 
him.  For  many  years  he  was  the  only  statesman  on  the 
bench  ;  it  would  have  been  a  great  benefit  to  the  Church 
of  England  had  it  been  possible  to  have  raised  him  to  the 
primacy  upon  the  death  of  Archbishop  Howley.  But  such 
was  the  complexion  of  ecclesiastical  politics  that  the  eleva 
tion  of  the  most  impartial  prelate  of  his  day  would  have 
been  resented  as  a  piece  of  party  spirit. 

Thirlwall's  private  life  was  happy  and  busy.  He  never 
married,  but  found  sufficient  outlet  for  his  deep  affection- 
ateness  of  nature  in  his  tenderness  to  the  children  of 
others,  and  to  all  weak  things  except  weak-minded  clergy 
men.  He  was  devoted  to  animals,  and  rivalled  Southey 
and  Jeremy  Bentham  in  his  love  for  cats.  Perhaps  the  most 
durable  monument  to  his  memory  will  be  his  incomparable 
volume  of  letters  to  a  friend,  Miss  Johnes  of  Dolaucothy, 
a  young  lady  in  every  way  worthy  to  be  the  correspondent 
of  such  a  man.  Even  as  letters  these  rank  with  the  best 
in  the  language  ;  but  as  letters  from  age  to  youth,  sym 
pathizing  with  all  its  feelings,  entering  into  all  its  pleasures, 


at  once  inspiring  and  amusing,  guiding  without  seeming 
to  direct,  and  entertaining  without  seeming  to  condescend, 
they  are  unique  in  their  delightful  branch  of  literature. 
They  are  also  important  as  revealing  Thirlwall's  mind  on 
numerous  subjects  which  he  has  not  elsewhere  treated,  and 
most  interesting  from  their  picture  of  simplicity  of  char 
acter  associated  with  greatness  of  intellect,  and  of  the 
multiplicity  of  his  intellectual  interests,  from  which  novels 
and  fine  art  were  by  no  means  excluded.  During  his 
latter  years  he  took  great  interest  in  the  revision  of  the 
authorized  version  of  the  Bible,  and  was  chairman  of  the 
revisers  of  the  Old  Testament.  He  resigned  his  see  in 
May  1874,  and  retired  to  Bath,  where  he  died  on  July 
27,  1875. 

As  scholar,  critic,  and  ecclesiastical  statesman  Thirlwall 
is  almost  above  praise.  He  was  not  a  great  original 
thinker ;  he  lacked  the  creative  faculty  and  the  creative 
impulse.  The  world  owes  such  vestiges  of  his  power  as  it 
possesses  to  a  series  of  fortunate  accidents — an  importunate 
editor,  vexatious  church  controversies,  and  an  admirable 
friend.  Though  not  most  fully  exerted,  the  force  of  his 
mind  is  perhaps  best  appreciated  in  the  volume  of  his 
letters  edited  by  Dean  Perowne.  His  treatment  of  every 
question  is  consummate  ;  the  largest  and  the  smallest  seem 
alike  to  him.  His  character,  with  its  mixture  of  greatness 
and  gentleness,  was  thus  read  by  Carlyle  : — "  a  right 
solid  honest-hearted  man,  full  of  knowledge  and  sense, 
and,  in  spite  of  his  positive  temper,  almost  timid." 

Thirlwall's  History  of  Greece  remains  a  standard  book.  His 
literary  and  theological  remains  have  been  edited  by  Dean  Perowne 
in  three  volumes,  two  of  which  arc  occupied  by  his  charges.  His 
letters  on  literary  and  theological  subjects,  with  a  connecting 
memoir,  have  been  published  by  Dean  Perowne  and  the  Rev. 
Louis  Stokes.  His  Letters  to  a  Friend  were  originally  published 
by  Dean  Stanley,  and  there  is  a  revised  and  corrected  edition.  For 
a  general  view  of  Thirlwall's  life  and  character,  see  the  Edinburgh 
Reviciv,  vol.  cxliii. ;  for  a  picture  of  him  in  his  diocese,  Temple 
Bar,  vol.  Ixxvi.  The  review  of  his  letters  in  Blackwood's  Maga 
zine  for  1852  is  by  the  late  Rev.  W.  Lucas  Collins.  (R.  G.) 

THIRSK,  a  market-town  in  the  North  Riding  of  York 
shire,  is  situated  on  the  North  Eastern  Railway,  and  on 
the  Codbeck,  a  branch  of  the  Swale,  21  miles  south  of 
Darlington,  11  north-east  of  Ripon,  and  210  north  of 
London.  The  Codbeck  is  crossed  by  two  stone  bridges 
connecting  the  old  and  the  new  town.  The  church  of  St 
Mary,  in  the  Perpendicular  style,  with  parvise,  chancel, 
nave,  aisles,  porch,  and  tower  80  feet  in  height,  is  the 
noblest  church  in  the  Riding.  The  chancel  was  repaired 
in  1844,  and  the  whole  building  restored  in  1877.  The 
moat  of  the  ancient  castle  built  by  the  Mowbrays  about 
980  still  remains.  The  principal  modern  buildings  are 
the  assembly  rooms  (1849),  the  mechanics'  institute  (1852), 
and  the  new  court-house  (1886).  Standing  in  the  fertile 
district  of  the  Vale  of  Mowbray,  the  town  has  an  extensive 
home  and  foreign  agricultural  implement  trade.  Iron- 
founding,  engineering,  tanning,  and  brickmaking  are 
carried  on,  and  there  are  large  flour-mills.  The  population 
of  the  parliamentary  borough,  now  disfranchised  (area 
11,828  acres),  in  1871  was  5734,  and  in  1881  it  was 
6312.  The  population  of  the  township  in  1881  was  3337. 

Thirsk  owes  its  origin  to  the  castle  of  the  Mowbrays,  and  here 
Roger  de  Mowbray  erected  his  standard,  in  conjunction  with  the 
king  of  Scotland,  against  Henry  II.  Upon  the  suppression  of  the 
revolt  the  castle  was  destroyed.  In  the  reign  of  Henry  VII.,  Henry 
Percy,  earl  of  Northumberland,  is  said  to  have  been  put  to  death 
beneath  an  elm  tree  which  formerly  grew  on  St  James's  Green. 
Thirsk  was  a  borough  by  prescription,  but  was  never  incorporated. 
It  first  returned  members  to  parliament  in  the  reign  of  Edward  I., 
but  not  again  till  the  last  parliament  of  Edward  VI.  In  1832  the 
number  of  representatives  was  reduced  to  one,  and  in  1885  it 
ceased  to  be  separately  represented. 

THISTLE.  This  term,  as  generally  employed,  is  of 
vague  application,  being  given  to  almost  any  herbaceous 
plant  that  is  of  a  spiny  character.  More  strictly,  it  is  ap- 
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plied  to  the  species  of  Carduus.  These  are  Composite  herbs 
with  very  spiny  leaves,  and  similar  bracts  surrounding  a 
head  of  purplish-white,  tubular,  5-parted  flowers  seated  on 
a  pitted  and  hairy  receptacle.  The  anthers  have  append 
ages  both  at  the  apex  and  at  the  base.  The  style  has  a 
ring  of  hairs  at  the  point  of  bifurcation  of  the  two  stig 
mata.  The  fruit  is  surmounted  by  a  tuft  of  silky  white 
hairs.  The  species  are  numerous,  and  some  are  of  great 
beauty,  though  not  unnaturally  looked  on  with  disfavour 
by  the  farmer.  The  Cotton  Thistle,  remarkable  for  its 
covering  of  white  down,  is  Onopordon  Acanthium ;  the 
Blessed  Thistle  is  Carduus  benedictus ;  the  Holy  Thistle, 
the  leaves  of  which  are  spotted  with  white,  is  C.  Mari- 
anus.  The  common  C.  lanceolatus  seems  to  be  the  most 
suitable  prototype  for  the  Scotch  Thistle,  though  that 
honour  is  also  conferred  on  Onopordon  Acanthium,  the 
cotton  thistle,  a  doubtful  native,  and  on  other  species. 
The  great  objection  to  thistles  from  an  agricultural  point 
of  view  resides  in  the  freedom  with  which  they  produce 
seed,  and  in  the  vigour  of  their  underground  growth,  which 
makes  their  uprooting  a  matter  of  difficulty.  Partial  up 
rooting  may  indeed,  in  the  case  of  the  perennial  species, 
increase  the  mischief,  for  each  fragment  left  behind  may 
grow  into  a  distinct  plant.  Annual  species  might  be  kept 
in  check  were  they  cut  down  before  the  flowers  appear,  but 
unless  all  the  cultivators  in  a  particular  district  co-operate 
the  efforts  of  individuals  are  of  little  avail.  The  Globe 
Artichoke  and  Cardoon  are  very  near  allies  of  the  thistles. 
The  Safflower,  Carthamus,  another  thistle,  yields  a  service 
able  dye ;  the  Burdock,  Arctium  lappa,  has  an  edible  root ; 
and  numerous  allied  species  have  medicinal  properties. 

THISTLE,  ORDER  OF  THE.  See  KNIGHTHOOD,  vol.  xiv. 
p.  123. 

THISTLEWOOD  CONSPIRACY,  or  CATO  STREET 
CONSPIRACY,  a  plot  formed  in  1820  to  murder  Lord 
Castlereagh  and  other  ministers  of  the  British  crown,  and 
to  seize  the  Bank  and  Mansion-House  and  proclaim  a  pro 
visional  government.  Its  chief  instigator  was  Arthur 
Thistle  wood,  or  properly  Thistlewaite,  born  in  1770,  the 
son  of  a  civil  engineer  in  Lincolnshire,  who  had  held  a 
commission  in  the  militia  and  afterwards  in  the  line  in  the 
West  Indies.  In  America  and  in  France  he  had  imbibed 
revolutionary  views,  and,  having  lost  his  wife's  fortune  in 
speculation  and  on  the  turf,  had  planned  the  desperate 
scheme  probably  for  his  own  benefit  as  well  as  the  good  of 
the  nation.  The  intention  was  to  murder  the  ministers  in 
the  house  of  the  earl  of  Harrowby  in  Mansfield  Street  on  the 
evening  of  the  23d  February.  For  this  purpose  between 
twenty  and  thirty  men  assembled  in  a  stable  in  Cato  Street, 
Edgeware  Road,  but  while  they  were  arming  themselves 
they  were  pounced  upon  by  the  police,  and  a  large  number 
captured,  though  the  majority,  including  Thistlewood, 
escaped.  A  reward  of  £1000  having  been  offered  for 
Thistlewood,  he  was  arrested  next  day  at  10  White  Street. 
After  a  trial  Thistlewood  and  four  others  were  executed  on 
the  1st  May,  while  five  were  transported.  On  being  asked 
on  the  scaffold  if  he  repented,  Thistlewood  replied,  "  No, 
not  at  all ;  I  shall  soon  know  the  last  grand  secret." 

See  the  Trials  of  Arthur  Thistlcttood,  James  Jngs,  John  Thomas  Brunt,  Richard 
Tidd,  William  Davidson,  and  others  at  the  Session  of  the  Old  Bailey  lT-%8  April 
1820,  2  vols.,  1820;  and  the  Gentleman's  Magazine  for  the  same  year. 

THOLUCK,  FRIEDRICH  AUGUST  GOTTREU  (1799-1877), 
German  theologian  and  preacher,  was  born  at  Breslau, 
March  30,  1799,  in  humble  circumstances.  He  received 
his  education  at  the  grammar  school  and  university  of  his 
native  town,  and  early  distinguished  himself  by  wonder 
ful  versatility  of  mind,  a  phenomenal  power  of  acquiring 
languages,  and  an  omnivorous  appetite  for  books.  A 
romantic  love  of  the  East  and  its  literature  led  him  to 
exchange  the  university  of  Breslau  for  that  of  Berlin, 
that  he  might  study  Oriental  languages  to  greater  advan 


tage,  and  there  he  was  received  into  the  house  of  the 
Orientalist  Von  Dietz.  He  was  introduced  to  Pietistic 
circles  in  Berlin,  and  came  specially  under  the  influence  of 
Baron  Von  Kottwitz,  who  became  his  "spiritual  father,"  and 
of  the  historian  Neander.  Before  deciding  on  the  career 
of  theological  profe'ssor,  he  had  in  view  that  of  a  missionary 
in  the  East.  Meanwhile  he  was  feeling  the  influence  to 
a  certain  degree  of  the  romantic  school,  and  of  Schleier- 
maclier  and  Hegel  too,  though  he  never  sounded  the 
depths  of  their  systems.  At  length,  in  his  twenty-first  year, 
he  finally  decided  to  adopt  the  academical  calling.  From 
December  1820  to  April  1826  he  was  "  privat-docent " 
and  "  prof,  extraordinarius  "  of  theology  in  Berlin,  though 
he  was  at  the  same  time  most  active  in  the  work  of  home 
and  foreign  missions.  He  lectured  on  the  Old  and  New 
Testaments,  theology,  apologetics,  and  the  history  of  the 
church  in  the  18th  century.  The  first  fruit  of  his  Oriental 
studies  and  his  introduction  to  his  profession  was  his  work 
Ssufismus,  sive  Theosophia  Persarum  Pantheistica  (1821)  ; 
following  the  same  line  of  study  he  published  Bluten- 
sammlung  aus  der  morgenldndischen  MystiTc  (1825)  and 
Speculative  Trinitdtslehre  des  spdteren  Orients  (1826).  His 
well-known  essay  on  the  nature  and  moral  influence  of 
heathenism  (1822)  was  published  by  Neander,  with  high 
commendation,  in  his  Denkwurdiglceiten ;  and  his  Com 
mentary  on  the  Epistle  to  the  Romans  (1824)  secured  him 
a  foremost  place  amongst  the  most  suggestive,  if  not  the 
most  accurate,  Biblical  interpreters  of  that  time.  An 
other  work,  which  was  soon  translated  into  all  the  prin 
cipal  European  languages,  Die  Lehre  von  der  Sunde  und 
vom  Versdhner  (1823),  the  outcome  of  his  own  religious 
history,  procured  for  him  the  position  which  he  ever  after 
held  of  the  modern  Pietistic  apologist  of  evangelical  Chris 
tianity.  In  1825,  with  the  aid  of  the  Prussian  Govern 
ment,  he  visited  the  libraries  of  England  and  Holland,  and 
on  his  return  was  appointed  professor  of  theology  at  Halle, 
the  centre  of  German  rationalism.  Here  he  made  it  his 
aim  to  combine  in  a  higher  unity  the  learning  and  to  some 
extent  the  rationalism  of  Semler  with  the  devout  and 
active  pietism  of  Francke ;  and,  in  spite  of  the  opposition 
of  the  theological  faculty  of  the  university,  he  succeeded 
in  changing  the  character  of  its  theology.  This  he  effected 
partly  by  his  lectures,  particularly  his  exegetical  courses, 
but,  above  all,  by  his  personal  influence  upon  the  students, 
and,  after  1833,  by  his  preaching.  His  theological  position 
was  that  of  a  mild  and  large-hearted  orthodoxy,  which 
laid  more  stress  upon  Christian  experience  than  upon  rigid 
dogmatic  belief.  On  the  two  great  questions  of  miracles 
and  inspiration  he  made  great  concessions  to  modern 
criticism  and  philosophy.  The  battle  of  his  life  was  on 
behalf  of  personal  religious  experience,  in  opposition  to 
the  externality  of  rationalism,  orthodoxy,  or  sacrament- 
arianism.  He  fought  this  battle  with  weapons  taken  in 
the  first  instance  from  his  own  personal  history,  but  also 
from  the  wide  world  of  human  culture,  ancient  and  modern. 
Carl  Schwarz  happily  remarks  that,  as  the  English  apolo 
gists  of  the  18th  century  were  themselves  infected  with 
the  poison  of  the  deists  whom  they  endeavoured  to 
refute,  so  Tholuck  absorbed  some  of  the  heresies  of  the 
rationalists  whom  he  tried  to  overthrow.  As  a  preacher 
Tholuck  ranked  amongst  the  foremost  of  his  time.  He 
was  also  one  of  the  prominent  members  of  the  Evangelical 
Alliance,  and  few  men  were  more  widely  known  or  more 
beloved  throughout  the  Protestant  churches  of  Europe  and 
America  than  he.  He  died  at  Halle,  June  10,  1877. 

After  his  commentaries  (on  Romans,  the  Gospel  of  John,  the 
Sermon  on  the  Mount,  and  the  Epistle  to  the  Hebrews)  and  several 
volumes  of  sermons,  his  best-known  books  are  Stunden  christlicher 
Andacht  (1839,  8th  ed.  1870),  intended  to  take  the  place  of 
Zschokke's  standard  rationalistic  work  with  the  same  title,  and  his 
reply  to  Strauss's  Life  of  Jesus  (Glaubwiirdigkeit  der  evangelischen 
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GescMchte,  1837).  He  published  at  various  times  valuable  contribu 
tions  towards  a  history  of  rationalism, —  Vorgcschichte  des  JRation- 
alismus  (1853-62),  Geschichtc  dcs  Rationalismus,  i.  (1865),  and  a 
number  of  essays  connected  with  the  history  of  theology  and  espe 
cially  of  apologetics.  His  views  of  inspiration  were  indicated  in 
his  work  Die  Propheten  und  Hire,  Weissagungcn  (1860),  in  his 
essay  on  the  "Alte  Inspirationslehre,"  Deutsche  Zeitschrift  fur 
christliche  Wissenschaft  (1850),  and  in  his  Gesprache  iiber  die 
vornchmstcn  Glaubensfragcn  dcr  Zeit  (1846,  2d  ed.  1867). 

See  Das  Leben  Tfiolucks,  by  L.  Witte,  2  vols.,  1884-1886 ;  A.  Tholuck,  ein  Lebens- 
abriss,  by  M.  Kahler  (1877),  and  tho  same  author's  art.  "Tholuck,"in  Herzog's 
Keal-Encyklopadie;  "Zur  Erinnerung  an  Tholuck,"  by  C.  Siegfried,  Protestant- 
iiche  Kirchzeitung,  1885,  No.  45,  and  1886,  No.  47;  Carl  Schwarz,  Zur  Geschichte 
der  nauestm  Theologie  (4th  ed.,  1869);  Nippold's  Handbuch  der  nettesteti  Kirchen- 
gescJiichtc. 

THOMAS,  ST.,  one  of  the  twelve  apostles.  The  synop 
tical  Gospels  give  only  his  name,  associating  him  in  their 
lists  with  Matthew  (Mat.  x.  3;  Mark  iii.  18;  Luke  vi. 
15)  ;  in  Acts  i.  13  he  is  coupled  with  Philip.  In  the 
Gospel  of  John  (xi.  16;  xiv.  5;  xx.  24  sq. ;  xxi.  2)  he 
appears  in  a  characteristic  light,  full  of  personal  devotion 
and  ready  to  die  with  his  Master,  but  slow  to  grasp  the 
true  significance  of  the  redeeming  death  of  Jesus,  and 
incredulous  of  the  resurrection  till  direct  evidence  con 
vinces  him  of  its  truth  and  at  the  same  time  of  the 
Divinity  of  his  risen  Lord.  John  translates  the  Aramaic 
name  or  surname  Thomas  (XDIKD)  by  the  Greek  equiva 
lent  Didymus  (twin).  Tradition  has  it  that  he  was  the  twin 
brother  of  a  sister  Lysia  (his  parents  being  Diophanes  and 
Ehoa,  and  his  birthplace  Antioch;  "XII.  Apost.  Patrise," 
in  Chron.  Pasch.,  ii.  142),  or  of  a  brother  Elieser  (Horn. 
Clem.,  ii.  1),  or,  according  to  the  Ada  Thomse,  (ed.  Bonnet, 
pp.  11,  23),  of  Jesus  Himself.  The  last  form  of  the  tradi 
tion  seems  to  be  derived  from  the  name  Judas  Thomas, 
which  he  bears  in  Edessene  legend  (cf.  Eusebius,  H.  E., 
i.  13,  10),  and  implies  the  identification  of  Thomas  with 
Judas,  the  brother  of  the  Lord.  The  most  ancient  tradi 
tion  makes  Thomas  the  evangelist  of  Parthia  (Eus.,  H.  _£"., 
iii.  1, 1);  and  at  Edessa,  which  claimed  to  possess  his  bones, 
it  was  related  that  their  missionary  Thaddseus  (Eus., 
H.  JS.,  i.  13,  10),  or  Addai  (Doctrine  of  Addai,  ed.  Phillips, 
1876,  p.  5),  was  sent  to  them  by  him.  Later  tradition, 
originating  with  the  Gnostic  Acta  Thomas,  and  accepted 
by  catholic  teachers  from  the  middle  of  the  4th  century, 
makes  him  proceed  to  India  and  there  suffer  martyrdom. 
The  Indian  king  Gundaphorus  of  the  Ada  is,  however, 
certainly  identical  with  the  historical  Gondophares  (see 
PERSIA,  vol.  xviii.  p.  603),  whose  dynasty  was  Parthian, 
though  his  realm  included  regions  loosely  reckoned  to 
India.  The  Parthian  and  Indian  missions  of  Thomas  may 
perhaps  therefore  be  regarded  as  derived  from  a  single 
tradition.  Later  authors,  but  not  the  Ada,  give  as  the 
scene  of  his  martyrdom  the  city  of  Calamine,  which  the 
modern  Christians  of  St  Thomas  (see  below)  identify  with 
Mylapur,  but  which  Gutschmid  would  connect  with  the 
Calama  of  Nearchus,  on  the  coast  of  Gedrosia,  which  was 
under  the  sceptre  of  Gondophares.  Other  names  of  his 
torical  persons  and  places  can  be  traced  with  more  or  less 
probability  in  the  Ada,  but  these  do  not  alter  the  utterly 
apocryphal  character  of  the  legend,  which  indeed  is  in 
many  respects  easier  to  understand  if  we  accept  the  bold 
hypothesis  of  Gutschmid,  that  it  was  borrowed  by  the 
Gnostic  author  from  a  Buddhist  story  of  the  conversion  of 
Arachosia  (N.  Rhein.  Mus.,  xix.  161  sq.). 

The  Acta  Thomse,  very  imperfectly  published  by  Thilo  (1823) 
and  Tischendorf  (1851),  have  been  edited  in  Greek,  together  with 
the  Latin  De  Miraculis  and  Passio  S.  Thomas,  by  Bonnet  (Leipsic, 
1883),  and  in  Syriac,  with  an  English  translation,  by  W.  Wright 
(Apocryphal  Acts,  2  vols.,  London,  1871).  See  also  Lipsius,  Die 
apocryphen  Apostelgeschichten,  vol.  i.  (Brunswick,  1883),  for  these 
and  other  versions  of  the  legend.  The  Acta  are  said  by  Photius 
to  be  a  part  of  the  TTepioSoi  rS>v  o.iroffr6\uiv  of  the  Gnostic  Leucius 
Charinus,  but  this  unknown  personage  is  to  be  thought  of  as  a  col 
lector  of  Gnostic  "  Acts  of  Apostles,"  rather  than  as  the  first  author. 
In  spite  of  extensive  catholic  revision,  they  form  one  of  the  most 
interesting  monuments  of  early  Gnosticism.  Internal  evidence 


assigns  them  with  great  probability  to  the  school  of  Bardesanes, 
and  the  very  ancient  allegorical  hymn  about  the  soul  which  is  in 
serted  in  the  Syriac  text  (p.  274  sq.,  Eng.  tr.,  p.  238  sq.)  is  per 
haps  by  Bardesanes  himself  (cf.  Nbldeke  in  Z.  D.  M.  G.,  1871,  p. 
676).  It  is  one  of  the  most  remarkable  pieces  in  Syriac  literature. 
CHRISTIANS  OF  ST  THOMAS  is  a  name  often  applied  to  the 
members  of  the  ancient  Christian  churches  of  southern  India, 
which  claim  him  as  their  first  founder,  and  honour  as  their  second 
founder  a  certain  Thomas  of  Jerusalem,  who  is  said  to  have  led 
a  Christian  colony  to  Malabar  in  345  A.D.1  According  to  their 
tradition,  St  Thomas  went  from  Malabar  to  Mylapur,  now  a 
suburb  of  Madras,  where  the  shrine  of  his  martyrdom,  rebuilt  by 
the  Portuguese  in  1547,  still  stands  on  Mount  St  Thomas,  and 
where  a  miraculous  cross  is  shown  with  a  Pahlavi  inscription  which 
may  be  as  old  as  the  end  of  the  7th  century.  We  know  from 
Cosmas  Indopleustes  that  there  were  Christian  churches  of  Persian 
(East-Syrian)  origin,  and  doubtless  of  Nestorian  creed,  in  Ceylon,  in 
Malabar,  and  at  Caliaua  (north  of  Bombay)  before  the  middle  of 
the  6th  century,  and  even  then  St  Thomas,  the  reputed  apostle  of 
Persia,  may  have  been  their  special  saint.  The  ancient  churches 
of  southern  India  never  died  out  or  wholly  lost  their  sense  of  con 
nexion  with  their  mother  church,  for  we  find  tli em  sending  deputies 
in  1490  to  the  Nestorian  patriarch  Simeon,  who  furnished  them 
with  bishops  (Assemani,  Sib.  Or.,  iii.  1,  590  sq.).  Hard  pressed 
by  the  Moslems,  they  welcomed  the  approach  of  the  Portuguese, 
but  proved  by  no  means  tractable  to  efforts  to  bring  them  within 
the  Roman  obedience.  At  length  a  formal  union  with  Rome  was 
carried  through  in  the  synod  of  Diamper  (1599).  Syriac  was  to 
remain  the  ecclesiastical  language,  but  the  service  books  were 
corrected  and  purified  from  error.  A  century  and  a  half  of  foreign 
Jesuit  rule  followed,  but  the  love  of  independence  was  not  lost. 
A  great  schism  took  place  in  1653,  and  of  200,000  Christians  of  St 
Thomas  only  400  remained  loyal  to  Rome,  though  many  of  their 
churches  were  soon  won  back  by  the  Carmelites.  Those  who 
remained  independent  fell  under  the  influence  of  the  Jacobite  Mar 
Gregorius,  styled  patriarch  of  Jerusalem,  who  reached  Malabar  in 
1665  as  an  emissary  from  Ignatius,  patriarch  of  Antioch.  From 
his  time  the  independent  Christians  have  been  Jacobites,  the 
counter-efforts  of  the  Nestorians  under  Mar  Gabriel,  bishop  of 
Adharbaijan,  having  apparently  come  to  nothing  after  his  death  in 
1730.  Since  the  visit  of  Claud'ius  Buchanan,  whose  Christian  Re 
searches  in  Asia  (1811)  excited  great  interest,  much  has  been  done 
for  the  Christians  of  South  India  by  English  missionary  effort,  and 
Anglicans  have  cultivated  friendly  relations  with  the  clergy  of  the 
independent  native  church,  while  discouraging  dependence  on  the 
Jacobite  patriarch  of  Antioch. 

A  valuable  though  tedious  and  ill-arranged  history  of  the  Christians  of  St 
Thomas  has  been  written  by  W.  Germann,  Die  Kirche  der  Thomaschristen, 
Gtitersloh,  1877.  See  also  La  Croze,  Hiitoire  du  Chnstianisme  des  hides,  The 
Hague,  1724;  Alexius  de  Menezes,  Historia  £cclesi,e  Alalabaricie,  Latin  by  F. 
Raulin,  Romy,  1745  (especially  for  the  synod  of  Diamper)  ;  Paulinus  a  S.  Bur- 
tholonioeo,  India  Orient  alls  Christiana,  4to,  Rome,  1794. 

THOMAS,  ST,  OF  AQUINO.     See  AQUINAS. 

THOMAS  BECKET,  or  A  BECKET.     See  A  BECKET. 

THOMAS  OF  CELANO,  the  contemporary  and  supposed 
biographer  of  Francis  of  Assisi,  was  born  probably  towards 
the  end  of  the  12th  century,  and  died  about  1255.  He 
derives  his  surname  from  CELANO  (q.v.),  in  the  Abruzzo 
Ulteriore.  His  name  does  not  occur  among  those  of  the 
earliest  disciples  of  Francis,  but  he  is  recorded  by  some 
historians  of  the  order,  though  not  by  all,  to  have  held  the 
office  of  custos  in  various  Franciscan  houses  (Cologne,  Mainz, 
Worms,  Spires)  from  1221  onwards.  An  old  biography 
of  Francis,  which  is  incorporated  in  the  Ada  Sanctorum,  is 
attributed  to  Thomas  with  much  probability,  and  nothing 
cogent  has  been  urged  against  his  authorship  of  the  Dies 
Irs.  (see  HYMNS,  vol.  xii.  p.  583),  although,  so  far  as  is  at 
present  known,  his  name  is  not  associated  with  that  re 
markable  poem  by  any  writer  earlier  than  1385. 

THOMAS  OF  ERCELDOUNE,  called  also  the  KHYMER 
(c.  1225-c.  1300),  occupies  a  prominent  place  as  a  poet  and 
prophet  in  the  mythical  and  legendary  literature  of  Scot 
land.  The  historical  person  of  that  name  figures  in  two 
charters  of  the  13th  century,  and  from  these  it  appears 
that  he  owned  lands  in  Erceldoune  (now  Earlston),  in 
Berwickshire,  which  were  made  over  by  his  son  and  heir 
to  the  cloister  of  the  Holy  Trinity  at  Soltra,  or  Soutra,  on 

1  See  the  sketch  in  Syriac  of  the  history  of  the  church  of  Malabar 
printed  and  translated  by  Land,  Anecd.  Syr.,  i.  24  sq.  It  was  sent 
to  Schaaf  at  Leyden  in  1720  by  Mar  Gabriel,  the  last  Nestorian  bishop 
in  Malabar  (see  Germann,  p.  542). 
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the  borders  of  the  same  county.  He  figures  in  the  works 
of  Barbour  and  Blind  Harry  as  the  sympathizing  con 
temporary  of  their  heroes,  and  Wyntoun  tells  how  he 
prophesied  a  battle.  In  the  folk-lore  of  Scotland  his  name 
is  associated  with  numerous  fragments  of  rhymed  or  alli 
terative  verse  of  a  more  or  less  prophetic  and  oracular 
character  ;  but  the  chief  extant  work  with  which  his  name 
is  associated  is  the  poem  of  Sir  Tristrem,  edited  from  the 
Auchinleck  MS.  by  Sir  Walter  Scott  in  1 804,  and  again  in 
1886  for  the  Scottish  Text  Society  by  Mr  G.  P.  M'Neill. 
In  the  latter  edition  the  claim  of  Thomas  to  the  authorship 
of  this  work  (conceded  by  both  editors)  is  fully  discussed. 

THOMAS  A  KEMPIS.     See  KEMPIS. 

THOMASIUS,  CHRISTIAN  (1655-1728),  German  jurist 
and  publicist,  was  born  at  Leipsic  January  1,  1655,  and 
educated  by  his  father  Jacob  Thomasius,  professor  of 
philosophy  and  eloquence,  a  learned  man,  and  friend  of 
Spener.  Through  his  father's  lectures  Christian  came 
under  the  influence  of  the  political  philosophy  of  Grotius 
and  Pufendorf,  and  continued  the  study  of  law  under 
Stryck  at  Frankfurt  on  the  Oder.  In  1681  he  commenced 
the  career  of  professor  of  law  at  Leipsic,  and  soon  attracted 
attention  by  his  abilities,  but  particularly  by  his  daring 
attack  upon  all  ancient  prejudices.  His  views  on  matters 
of  law  were  heretical ;  he  made  the  daring  innovation  of 
lecturing  in  German  instead  of  Latin ;  he  published  a 
monthly  periodical  in  which  he  ridiculed  with  vast  wit  and 
humour  the  pedantic  weaknesses  of  the  learned ;  he  took 
valiantly  the  side  of  the  Pietists  in  their  controversy  with 
the  orthodox,  and  defended  mixed  marriages  of  Lutherans 
and  Calvinists.  In  consequence  of  these  and  other  sins,  he 
was  preached  against  from  the  pulpits,  forbidden  to  lecture 
or  to  write  (May  10,  1690),  and  his  arrest  was  soon  com 
manded.  He  escaped  the  latter  by  flight  to  Berlin,  and 
the  elector  Frederick  III.  offered  him  a  refuge  in  Halle, 
with  a  salary  of  500  thalers  and  the  right  to  lecture  there. 
He  took  part  in  founding  the  university  of  Halle  (1694), 
where  he  became  second  and  then  first  professor  of  law 
and  director  of  the  university.  He  was  one  of  the  most 
esteemed  university  teachers  and  influential  writers  of  his 
day.  He  died,  after  a  singularly  successful  and  honourable 
career,  in  his  74th  year,  September  23,  1728. 

Though  not  a  profound  and  systematic  philosophical  thinker,  but 
rather  a  clever  eclectic  of  the  common-sense  school,  Thomasius 
prepared  the  way  for  great  reforms  in  philosophy,  and,  above  all, 
in  law,  literature,  social  life,  and  theology.  It  was  his  mission  to 
bring  all  the  high  matters  of  divine  and  human  sciences  into  close 
and  living  contact  with  the  everyday  world.  He  made  learning, 
law,  philosophy,  and  theology  look  at  everything  from  a  rational 
common-sense  point  of  view,  and  speak  of  everything  in  vigorous 
German.  He  thus  created  an  epoch  in  German  literature,  philo 
sophy,  and  law,  and  Spittler  opens  with  him  the  modern  period  of 
ecclesiastical  history.  Tholuck  pronounces  him  "the  personified 
spirit  of  illumiuism."  He  made  it  one  of  the  aims  of  his  life  to  free 
politics  and  jurisprudence  from  the  control  of  theolog)'.  He  fought 
bravely  and  consistently  for  freedom  of  thought  and  speech  on 
religious  matters.  He  is  often  spoken  of  in  German  works  as  the 
author  of  the  "  territorial  system,"  or  Erastian  theory  of  ecclesi 
astical  government.  But  he  taught  that  the  state  may  interfere 
with  legal  or  public  duties  only,  and  not  with  moral  or  private  ones. 
He  introduced  a  new  definition  of  heresy,  and  pronounced  it  a  bug 
bear  of  the  theologians.  He  would  not  have  even  atheists  punished, 
though  they  should  be  expelled  the  country.  He  came  forward 
as  an  earnest  opponent  of  the  prosecution  of  witches  and  of  the  use 
of  torture.  In  theology  he  was  not  a  naturalist  or  a  deist,  but  a 
believer  in  the  necessity  of  revealed  religion  for  salvation.  He  felt 
strongly  the  influence  of  the  Pietists  at  times,  particularly  of 
Spener,  and  there  was  a  mystic  vein  in  his  thought  ;  but  other 
elements  of  his  nature  were  too  powerful  to  allow  him  to  attach 
himself  finally  to  that  party. 

Thomasius's  most  popular  and  influential  German  publications 
were  his  periodical  Monalsgesprache,  vornehmlich  iiber  ncue  Buchcr 
(1688);  Einleitungzur  Vernunftlehre(16Ql,  5th ed.  1719);  Vernunft- 
ige  GedanTcen  uber  allerlwnd  auscrleserne,  gemischte,  pliilosopliische, 
und  juristische  Handel  (1723-26) ;  Gcschichte  der  Weisheit  und 
Thorheit  (3  vols.,  1693) ;  Kurze  Lehrsatze  von  dem  Laster  der 


Zauberei  mit  dem  Hexenproccss  (1704);   Weitere  Erlauterungen  der 
neueren  Wissenschaft  Anderer  Gedanken  kennen  zu  lernen  (1711). 

Sec  Heinrich  Luden's  Christian  Thomasius  nach  seinen  Schicksalen  und 
Schrifltn,  1805 ;  Zeller'*  Geschichte  der  Philosophic  in  Deutschland,  2d  ed.,  1875, 
pp.  162-171;  Gass,  Geschichte  der  Protest ant ischen  Dogmatik,  ii.  484  tq.;  the 
histories  of  German  literature,  especially  Hettner's  Geschichte  der  devtschen  Lit. 
im  ISten  Jahrh.;  Tholuck's  article  in  Herzog's  Real-Encyklop. 

THOMPSON,  SIR  BENJAMIN,  COUNT  RUMFORD  (1753- 
1814),  an  eminent  man  of  science,  enlightened  philan 
thropist,  and  sagacious  public  administrator,  was  born  at 
Woburn,  in  Massachusetts,  in  1753,  and  died  at  Auteuil, 
near  Paris,  in  1814.  His  family  had  been  settled  in  New 
England  since  the  middle  of  the  century  preceding  his 
birth,  and  belonged  to  the  class  of  moderately  wealthy 
farmers.  His  father  died  while  Thompson  was  very  young, 
and  his  mother  speedily  married  a  second  time.  But  he 
seems  to  have  been  well  cared  for,  and  his  education  was 
so  far  from  neglected  that,  according  to  his  own  statement, 
he  was  at  the  age  of  fourteen  sufficiently  advanced  "  in 
algebra,  geometry,  astronomy,  and  even  the  higher  mathe 
matics,"  to  calculate  a  solar  eclipse  within  four  seconds 
of  accuracy.  In  1766  he  was  apprenticed  to  a  storekeeper 
at  Salem,  in  New  England,  and  while  in  that  employment 
occupied  himself  in  chemical  and  mechanical  experiments, 
as  well  as  in  engraving,  in  which  he  attained  to  some  pro 
ficiency.  The  outbreak  of  the  American  war  put  a  stop 
to  the  trade  of  his  master,  and  he  thereupon  left  Salem 
and  went  to  Boston,  where  he  engaged  himself  as  assistant 
in  another  store.  He  afterwards  applied  himself  to  the 
study,  with  a  view  to  the  practice,  of  medicine,  and  then 
(although,  as  he  affirms,  for  only  six  weeks  and  three  days) 
he  became  a  school  teacher — it  is  believed  at  Bradford  on 
the  Merrimack.  Thompson  was  at  that  period  between 
eighteen  and  nineteen  years  old,  and  at  nineteen,  he  says, 
"  I  married,  or  rather  I  was  married."  His  wife  was 
the  widow  of  a  Colonel  Eolfe,  and  the  daughter  of  a  Mr 
Walker,  "a  highly  respectable  minister,  and  one  of  the 
first  settlers  at  Rumford,"  now  called  Concord,  in  New 
Hampshire.  His  wife  was  possessed  of  considerable  pro 
perty,  and  was  his  senior  by  fourteen  years.  This  marriage 
was  the  foundation  of  Thompson's  success.  Within  three 
years  of  it,  however,  he  left  his  wife  in  America  to  make 
his  way  to  wealth  and  distinction  in  Europe,  and,  although 
his  only  child  by  her,  a  daughter,  subsequently  joined 
him,  he  never  saw  and,  so  far  as  anything  appears  to  the 
contrary,  never  attempted  or  desired  to  see  her  again. 

Soon  after  his  marriage  Thompson  became  acquainted 
with  Governor  Wentworth  of  New  Hampshire,  who,  struck 
by  his  appearance  and  bearing,  conferred  on  him  the 
majority  of  a  local  regiment  of  militia.  He  speedily 
became  the  object  of  distrust  among  the  friends  of  the 
American  cause,  and  it  was  considered  prudent  that  he 
should  seek  an  early  opportunity  of  leaving  the  country. 
On  the  evacuation  of  Boston  by  the  royal  troops,  therefore, 
in  1776,  he  was  selected  by  Governor  Wentworth  to  carry 
despatches  to  England.  On  his  arrival  in  London  he 
almost  immediately  attracted  the  attention  of  Lord  George 
Germaine,  secretary  of  state,  who  appointed  him  to  a 
clerkship  in  his  office.  Within  a  few  months  he  was 
advanced  to  the  post  of  secretary  of  the  province  of 
Georgia,  and  in  about  four  years  he  was  made  under 
secretary  of  state.  His  official  duties,  however,  did  not 
materially  interfere  with  the  prosecution  of  scientific 
pursuits,  and  in  1779  he  was  elected  a  fellow  of  the 
Royal  Society.  Among  the  subjects  to  which  he  especially 
directed  his  attention  were  the  explosive  force  of  gun 
powder,  the  construction  of  firearms,  and  the  system  of 
signalling  at  sea.  In  connexion  with  the  last,  he  made 
a  cruise  in  the  Channel  fleet,  on  board  the  "  Victory,  " 
as  a  volunteer  under  the  command  of  Admiral  Sir  Charles 
Hardy.  On  the  resignation  of  Lord  North's  administra 
tion,  of  which  Lord  George  Germaine  was  one  of  the  least 
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lucky  and  most  unpopular  members,  Thompson  left  the 
civil  service,  and  was  nominated  to  a  cavalry  command 
in  the  revolted  provinces  of  America.  But  the  War  of 
Independence  was  practically  at  an  end,  and  in  1783  he 
finally  quitted  active  service,  with  the  rank  and  half-pay 
of  a  lieutenant-colonel.  He  now  formed  the  design  of 
joining  the  Austrian  army,  for  the  purpose  of  campaigning 
against  the  Turks,  and  so  crossed  over  from  Dover  to 
Calais  with  Gibbon,  who,  writing  to  his  friend  Lord 
Sheffield,  calls  his  fellow-passenger  "  Mr  Secretary-Colonel- 
Admiral-Philosopher  Thompson."  At  Strasburg  he  was 
introduced  to  Prince  Maximilian,  afterwards  elector  of 
Bavaria,  and  was  by  him  invited  to  enter  the  civil  and 
military  service  of  that  state.  Having  obtained  the  leave 
of  the  British  Government  to  accept  the  prince's  offer, 
he  received  the  honour  of  knighthood  from  George  III., 
and  during  eleven  years  he  remained  at  Munich  as  minister 
of  war,  minister  of  police,  and  grand  chamberlain  to  the 
elector.  His  political  and  courtly  employments,  however, 
did  not  absorb  all  his  time,  and  he  contributed  during  his 
stay  in  Bavaria  a  number  of  papers  to  the  Philosophical 
Transactions.  But  that  he  was  sufficiently  alert  as  the 
principal  adviser  of  the  elector  the  results  of  his  labours 
in  that  capacity  amply  prove.  He  reorganized  the  Bavarian 
army ;  he  suppressed  mendicity  and  found  employment 
for  the  poor ;  and  he  immensely  improved  the  condition  of 
the  industrial  classes  throughout  the  country  by  providing 
them  with  work  and  instructing  them  in  the  practice 
of  domestic  economy.  Of  the  prompt  and  the  business 
like  manner  in  which  he  was  wont  to  carry  his  plans 
into  execution  a  single  example  may  serve  as  an  illustra 
tion.  The  multitude  of  beggars  in  Bavaria  had  long 
been  a  public  nuisance  and  danger.  In  one  day  Thompson 
caused  no  fewer  than  2600  of  these  outcasts  and  depre 
dators  in  Munich  and  its  suburbs  alone  to  be  arrested  by 
military  patrols,  and  transferred  by  them  to  an  indus-' 
trial  establishment  which  he  had  prepared  for  their  recep 
tion.  In  this  institution  they  were  both  housed  and  fed, 
and  they  not  only  supported  themselves  by  their  labours 
but  earned  a  surplus  for  the  benefit  of  the  electoral 
revenues.  The  principle  on  which  their  treatment  pro 
ceeded  is  stated  by  Thompson  in  the  following  memorable 
words  : — "  To  make  vicious  and  abandoned  people  happy," 
he  says,  "  it  has  generally  been  supposed  necessary  first 
to  make  them  virtuous.  But  why  not  reverse  this  order  1 
Why  not  make  them  first  happy,  and  then  virtuous  ?"  In 
1791  he  was  created  a  count  of  the  Holy  Roman  Empire, 
and  chose  his  title  of  Rumford  from  the  name  as  it  then 
was  of  the  American  township  to  which  his  wife's  family 
belonged.  In  1795  he  visited  England,  one  incident  of 
his  journey  being  the  loss  of  all  his  private  papers,  includ 
ing  the  materials  for  an  autobiography,  which  were  con 
tained  in  a  box  stolen  from  off  his  postchaise  in  St  Paul's 
Churchyard.  During  his  residence  in  London  he  applied 
himself  to  the  discovery  of  methods  for  curing  smoky 
chimneys  and  the  contrivance  of  improvements  in  the 
construction  of  fireplaces.  But  he  was  quickly  recalled  to 
Bavaria,  Munich  being  threatened  at  once  by  an  Austrian 
and  a  French  army.  The  elector  fled  from  his  capital,  and 
it  was  entirely  owing  to  Rumford's  energy  and  tact  that  a 
hostile  occupation  of  the  city  was  prevented.  It  was  now 
proposed  that  he  should  be  accredited  as  Bavarian  am 
bassador  in  London ;  but  the  circumstance  that  he  was  a 
British  subject  presented  an  insurmountable  obstacle.  He, 
however,  again  came  to  England,  and  remained  there  in 
a  private  station  for  several  years.  In  1799  he,  in  con 
junction  with  Sir  Joseph  Banks,  projected  the  establishment 
of  the  Royal  Institution,  which  received  its  charter  of 
incorporation  from  George  III.  in  1800.  Rumford  him 
self  selected  Sir  Humphry  Davy  as  the  first  scientific 


lecturer  there.  Until  1804,  when  he  definitively  settled 
in  France,  Rumford  lived  at  the  Royal  Institution  in 
Albemarle  Street,  or  at  a  house  which  he  rented  at  Bromp- 
ton,  where  he  passed  his  time  in  the  steady  pursuit  of 
those  researches  relating  to  heat  and  light  and  the  economy 
of  fuel  on  which  his  scientific  fame  is  principally  based. 
He  then  established  himself  in  Paris,  and  married  (his  first 
wife  having  been  dead  for  many  years)  as  his  second  wife 
the  wealthy  widow  of  Lavoisier,  the  celebrated  chemist. 
With  this  lady  he  led  an  extremely  uncomfortable  life,  till 
at  last  they  agreed  to  separate.  Rumford  took  up  his 
residence  at  Auteuil,  where  he  died  suddenly  in  1814,  in 
the  sixty-second  year  of  his  age. 

He  was  the  founder  and  the  first  recipient  of  the  Rumford  medal 
of  the  London  Royal  Society.  He  was  also  the  founder  of  the 
Rumford  medal  of  the  American  Academy  of  Arts  and  Sciences 
and  of  the  Rumford  professorship  in  Harvard  university.  His 
complete  works  were  published  by  the  American  Academy  of  Arts 
and  Sciences  at  Boston  in  1872  ;  and  a  full  and  extremely  interest 
ing  memoir  of  the  author  which  was  issued  with  them  was  repub- 
lished  in  London  by  Messrs  Macmillan  in  1876.  (F.  DR.) 

THOMPSON,  THOMAS  PERONNET  (1783-1869),  mathe 
matician  and  political  writer,  was  born  at  Hull  in  1783. 
He  was  educated  at  the  Hull  grammar  school,  and  in 
October  1798  entered  Queens'  College,  Cambridge.  He 
entered  the  navy  as  midshipman  in  the  "Isis"in  1803, 
but  in  1806  exchanged  to  the  army.  Through  his  ac 
quaintance  with  Wilberforce,  he  was  appointed  governor 
of  Sierra  Leone  in  1808,  but  was  recalled  on  account  of 
his  hostility  to  the  slave  trade.  In  1812-he  returned  to 
his  military  duties,  and,  after  serving  in  the  south  of 
France,  was  in  1815  attached  as  Arabic  interpreter  to  an 
expedition  against  the  Wahhabees  of  the  Persian  Gulf,  with 
whom  he  negotiated  a  treaty  (dated  January  1820)  in 
which  the  slave  trade  was  for  the  first  time  declared 
piracy.  He  was  promoted  major  in  1825,  lieutenant- 
colonel  in  1829,  and  major-general  in  1854.  He  entered 
parliament  as  member  for  Hull  in  1835,  and  afterwards 
sat  for  Bradford.  He  took  a  prominent  part  in  the  corn- 
law  agitation,  his  Catechism  of  the  Corn  Laws  (1827) 
being  by  far  the  most  effective  pamphlet  published  on 
the  subject.  He  was  joint-editor  of  the  Westminster  Revieiv, 
to  which  he  contributed  a  large  number  of  articles,  repub- 
lished  in  1824  in  six  volumes,  under  the  title  Exercises, 
Political  and  Others.  His  mathematical  publications  were 
of  a  somewhat  eccentric  kind.  He  published  a  Theory  of 
Parallels  (1844),  and  was  also  the  author  of  Geometry 
tcithout  Axioms,  in  which  he  endeavoured  to  "  get  rid " 
of  axioms  and  postulates.  His  new  Theory  of  Just  Intona 
tion  (1850)  is,  however,  a  contribution  of  great  value  to 
the  science  of  musical  acoustics,  and  has  gone  through 
many  editions.  It  may  be  said  to  form  the  basis  of  the 
tonic  sol-fa  system  of  music.  He  died  6th  October  1869. 

THOMSON,  SIR  CHARLES  WYVILLE  (1830-1882),  was 
born  at  Bonsyde,  Linlithgowshire,  became  professor  of 
natural  history  in  Aberdeen,  Cork,  Belfast,  and  finally 
Edinburgh,  and  will  be  specially  remembered  as  a  student 
of  the  biological  conditions  of  the  depths  of  the  sea. 
Being  interested  in  crinoids,  and  stimulated  by  the  results 
of  the  dredgings  of  Sars  in  the  deep  sea  off  the  Norwegian 
coasts,  which  had  conclusively  disposed  of  the  error  of 
Edward  Forbes,  that  animal  life  ceased  at  a  depth  of  a 
few  hundred  fathoms,  he  succeeded,  along  with  Dr  W.  B. 
Carpenter,  in  obtaining  the  loan  of  H.M.S.  "  Lightning  " 
and  "  Porcupine,"  for  successive  deep-sea  dredging  expedi 
tions  in  the  summers  of  1868  and  1869.  It  was  thus 
shown  that  animal  life  existed  in  abundance  down  to 
depths  of  650  fathoms,  that  all  invertebrate  groups  were 
represented  (largely  by  Tertiary  forms  hitherto  believed 
to  be  extinct),  and,  moreover,  that  deep-sea  temperatures 
are  by  no  means  so  constant  as  was  supposed,  but  vary 
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considerably,  and  indicate  an  oceanic  circulation.  Further 
dredging  expeditions  at  greater  and  greater  depths  fol 
lowed.  The  remarkable  results  gained  for  hydrography 
as  well  as  zoology,  in  association  with  the  practical  needs 
of  ocean  telegraphy,  soon  led  to  the  granting  of  H.M.S. 
"  Challenger "  for  a  circumnavigating  expedition,  and 
Thomson  sailed  at  the  end  of  1872  as  director  of  the 
scientific  staff,  the  cruise  lasting  three  years  and  a  half. 
On  his  return  he  received  many  academic  honours,  and 
was  knighted.  In  1877  he  published  two  volumes  of  a 
preliminary  account  of  the  results  of  the  voyage,  mean 
while  carrying  on  his  administrative  labours  in  connexion 
with  the  disposition  of  the  special  collections  and  publi 
cation  of  the  monographs  of  these.  His  health,  never 
robust,  was  meanwhile  giving  way;  from  1879  he  ceased 
to  perform  the  duties  of  his  chair,  and  he  died  in  1882. 

See  obituary  notice  in  Proc.  Roy.  Soc.  Edin.,  1883,  also  Thom 
son's  Voyage  of  H.M.S.  Challenger,  London,  1877,  and  Thom 
son  and  Murray,  Reports  of  the  Voyage  of  H.M.S.  Challenger,  Edin 
burgh,  1885. 

THOMSON,  JAMES  (1700-1748),  author  of  The 
Seasons,  was  a  native  of  the  Scottish  Border  country, 
his  father  being  successively  minister  of  the  parishes  of 
Ednam  and  Southdean,  in  Roxburghshire.  He  was  born  at 
Ednani  on  September  11,  1700,  and  was  reared  at  a  dis 
tance  from  the  social  influences  and  literary  fashions  that 
helped  to  form  and  fix  the  manner  of  the  "  classical " 
school,  the  monotony  of  which  he  was  the  first  to  break. 
Amidst  the  bare  breezy  hills  and  glens  of  a  Border  parish, 
his  youth  was  safe  against  the  ascendency  of  the  taste 
established  in  the  metropolis.  Jedburgh  school  and 
Edinburgh  university  gave  him  his  book  learning  of  the 
ordinary  type;  and  he  was  fortunate  enough  to  have 
neighbours  of  extraordinary  accomplishment,  who  opened 
his  eyes  to  the  poetic  side  of  nature,  and  encouraged  him 
in  verse-making.  The  teacher  from  whom  he  learnt  most 
was  a  Mr  Riccalton,  or  Riccaulton,  a  graduate  of  Edin 
burgh,  who  had  taken  to  farming,  but  was  afterwards 
persuaded  to  enter  the  church,  and  made  some  contribu 
tions  to  theological  literature.  This  scholarly  enthusiast 
taught  Latin  to  the  boys  of  Jedburgh  in  an  aisle  of  the 
church,  and  encouraged  Thomson  in  his  poetical  turn  by 
example  as  well  as  precept.  We  have  the  poet's  own 
acknowledgment  that  the  first  hint  of  the  Seasons  came 
from  a  striking  dramatic  poem  by  Riccaulton  entitled  A 
Winter's  Day.  As  a  schoolboy  Thomson  wrote  verses, 
and  at  the  university  he  continued  the  practice,  but  his 
early  efforts  were  not  particularly  promising.  He  was 
intended  for  the  ministry,  and  was  for  five  years  a  student 
of  divinity ;  but  in  1725  he  determined  to  follow  his 
friend  and  classfellow  David  Mallet  to  London,  and  seek 
his  fortune  there.  Through  the  influence  of  Lady  Grizel 
Baillie,  herself  a  song-writer,  he  obtained  a  tutorship  in 
the  family  of  Lord  Binning;  but  the  plain-looking  and 
plain-mannered  poet  had  not  the  adroitness  of  his  friend 
Mallet,  and  he  gave  up  the  post  after  a  few  months.  It 
was  while  he  lingered  in  the  neighbourhood  of  Barnet, 
without  employment,  without  money,  with  few  friends, 
saddened  by  the  loss  of  his  mother  (his  father  had  died 
when  he  was  eighteen),  that  Thomson  conceived  the  idea  of 
the  first  of  his  poems  on  the  Seasons,  Winter.  The  lines — 

Welcome,  kindred  glooms, 
Congenial  horrors,  hail ! 

came  from  the  heart ;  they  expressed  his  own  forlorn 
mood  on  the  approach  of  the  winter  of  1725.  Winter 
appeared  in  the  spring  of  1726.  A  publisher,  Millan, — not 
Millar,  who  afterwards  published  for  him, — gave  him  three 
guineas  for  the  poem.  The  tradition  is  that  it  attracted 
110  notice  for  a  month,  but  that,  at  the  end  of  that  time,  a 
literary  clergyman,  Whatley,  chanced  to  take  it  up  from  a 
bookseller's  counter,  and  at  once  rushed  off  to  the  coffee 


houses  to  proclaim  the  discovery  of  a  new  poet.  The 
town  received  the  discovery  with  acclamation  ;  in  another 
month  a  second  edition  was  called  for.  No  time  could 
have  been  better  suited  for  the  appreciation  of  Thomson's 
striking  qualities ;  they  were  so  entirely  unlike  what  the 
public  had  for  many  years  been  accustomed  to.  The  fresh 
treatment  of  a  simple  theme,  the  warm  poetical  colouring 
of  commonplace  incidents,  the  freedom  and  irregularity 
of  the  plan,  the  boldness  of  the  descriptions,  the  manly 
and  sincere  sentiment,  the  rough  vigour  of  the  verse,  took 
by  surprise  a  generation  accustomed  to  witty  satire  and 
burlesque,  refined  diction,  translations  from  the  classics, 
themes  valued  in  proportion  to  their  remoteness  from 
vulgar  life.  Thomson  at  once  became  famous,  and,  his 
naturally  easy  temper  roused  to  full  exertion,  vigorously 
followed  up  his  success  with  Summer  and  an  Ode  to  the 
Memory  of  Sir  Isaac  Newton.  Spring  was  completed  and 
published  in  1728.  A  longer  interval  elapsed  before  the 
appearance  of  Autumn  ;  it  was  published  in  1730,  and 
followed  presently  by  a  handsome  edition  of  the  whole 
four  Seasons.  Meantime,  drawn  into  the  ardent  political 
strife  of  the  time,  he  had  produced,  in  1729,  his  Britannia, 
and  early  in  1730  had  made  his  first  attempt  as  a  dramatist 
with  Sophonisba.  From  this  time  there  was  a  manifest 
slackening  either  in  his  will  or  in  his  power  to  produce. 
He  was  appointed  travelling  tutor  to  the  son  of  Sir 
Charles  Talbot,  travelled  with  his  pupil  on  the  Continent, 
and  in  1733  obtained  a  small  sinecure  in  the  Court  of 
Chancery.  It  may  have  been  this  removal  of  the  spur  of 
necessity  that  made  him  take  longer  over  his  poems.  But 
it  is  a  fair  theory  that  the  rigid  taste  of  the  time  for 
finish,  which  he  had  unconsciously  defied  with  triumphant 
results,  began  to  make  good  an  ascendency  over  him,  and 
that  he  wrote  less  because  he  was  cramped  by  fear  of  the 
critics.  None  of  the  Qther  Seasons  have  the  same  large 
and  careless  freedom  as  Winter ;  Autumn  especially,  the 
last  of  them,  is  much  more  laboured,  and  his  revisions 
and  enlargements  in  successive  editions  show  an  anxious 
ambition  after  the  finish  of  the  classical  school.  How 
ever  this  may  be,  he  hesitated  long  over  his  next  poem, 
Liberty;  the  first  part  was  published  in  1734  and  the 
conclusion  in  1736.  He  intended  it  to  be  his  masterpiece, 
but  with  all  his  care  and  pains  it  has  fallen  into  deserved 
oblivion.  In  1737  he  lost  his  sinecure  by  the  death  of  his 
patron,  but  was  recompensed  by  a  pension  from  the  prince. 
Poverty,  rather  than  natural  fitness  or  inclination,  drove 
him  again  to  dramatic  composition.  Agamemnon  was 
produced  in  1738,  with  indifferent  success.  Next  year  a 
play,  written  in  the  interest  of  the  prince  and  the  oppo 
sition,  was  interdicted  by  the  lord  chamberlain.  The 
masque  of  Alfred,  written  by  Thomson  in  conjunction 
with  Mallet,  and  containing  the  song  Rule  Britannia,  was 
produced  in  1740,  Tancred  and  Sigismunda  in  1745.  A 
year  before  this  last  event  the  "  poetical  posture  "  of  the 
poet's  income  was  improved  by  his  appointment  to  the 
sinecure  office  of  surveyor-general  of  the  Leeward  Islands. 
The  Castle  of  Indolence  was  his  last  work.  It  was  not 
published  till  the  year  of  his  death  (1748),  but  he  had 
been  long  engaged  upon  it.  The  poem  is  full  of  character 
and  humour,  with  here  and  there  passages  of  elaborately 
rich  description  ;  it  is  fuller  than  any  other  of  the  person 
ality  of  the  poet,  of  the  good-nature,  generosity,  and  solid 
wisdom  which  gained  him  the  affection  of  so  many  friends ; 
but  still  it  is  in  the  Seasons,  and  especially  in  the  first  of 
them,  that  Thomson  is  seen  at  his  best  and  strongest. 

Till  the  advent  of  Scott  and  Byron,  Thomson  was  the  most 
•widely  popular  poet  in  our  language ;  and  as  late  as  the  middle 
of  this  century  a  sumptuous  edition,  illustrated  by  the  Etching 
Club,  was  printed  three  times  within  ten  years  (1842-52).  The 
popular  verdict  on  Thomson  has  been  unanimously  justified  by 
critics.  (W.  M.) 
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THOMSON,  JAMES  (1834-1882),  author  of  TJie  City  of 
Dreadful  Night,  was  born  at  Port  Glasgow,  in  Renfrew 
shire,  on  November  23,  1834,  the  eldest  child  of  a  mate 
in  the  merchant  shipping  service.  His  mother  was  a 
deeply  religious  woman  of  the  Irvingite  sect,  and  it  is  not 
improbable  that  it  was  from  her  the  son  inherited  his 
sombre  and  imaginative  temperament.  On  her  death, 
James,  then  in  his  seventh  year,  was  procured  admission 
into  the  Caledonian  Orphan  Asylum,  from  which  he  went 
out  into  the  world  as  an  assistant  army  schoolmaster. 
At  the  garrison  at  Ballincollig,  near  Cork,  he  encountered 
the  one  brief  happiness  of  his  life  :  he  fell  passionately  in 
love  with,  and  was  in  turn  as  ardently  loved  by,  the 
daughter  of  the  armourer-sergeant  of  a  regiment  in  the 
garrison,  a  girl  of  very  exceptional  beauty  and  cultivated 
mind.  Two  years  later,  when  Thomson  was  at  the 
training  college  at  Chelsea,  he  suddenly  received  news 
of  her  fatal  illness  and  death.  The  blow  prostrated  him 
in  mind  and  body  ;  and  the  former  endured  a  hurt  from 
which  it  never  really  recovered.  Henceforth  his  life  was 
one  of  gloom,  disappointment,  misery,  and  poverty,  rarely 
alleviated  by  episodes  of  somewhat  brighter  fortune.  While 
in  Ireland  he  had  made  the  acquaintance  of  Mr  Charles 
Bradlaugh,  then  a  soldier  stationed  at  Ballincollig,  and  it 
was  under  his  auspices  (as  editor  of  the  London  Investi 
gator)  that  Thomson  first  appealed  to  the  public  as  an 
author,  though  actually  his  earliest  publication  was  in 
Taifs  Edinburgh  Magazine  for  July  1858,  under  the  signa 
ture  "  Crepusculus."  In  1860  was  established  the  paper 
with  which  Mr  Bradlaugh  has  been  so  long  identified, 
The  National  Reformer,  and  it  was  here,  among  other 
productions  by  James  Thomson,  that  appeared  (1863)  the 
powerful  and  sonorous  verses  "  To  our  Ladies  of  Death," 
and  (1874)  his  chief  work,  the  sombre  and  imaginative 
City  of  Dreadful  Night.  In  October  1862  Thomson  left 
the  army,  and  through  Mr  Bradlaugh  (with  whom  for 
some  subsequent  years  he  lived)  gained  employment  as 
a  solicitor's  clerk.  In  1869  he  enjoyed  what  has  been 
described  as  his  "  only  reputable  appearance  in  respect 
able  literary  society,"  in  the  acceptance  of  his  long  poem, 
"  Sunday  up  the  River,"  for  Fraser's  Magazine,  on  the 
advice,  it  is  said,  of  Charles  Kingsley.  In  1872  Thomson 
went  to  the  Western  States  of  America,  as  the  agent  of  the 
shareholders  in  what  he  ascertained  to  be  a  fraudulent 
silver  mine  ;  and  the  following  year  he  received  a  com 
mission  from  The  New  York  World  to  go  to  Spain  as  its 
special  correspondent  with  the  Carlists.  During  the  two 
months  of  his  stay  in  that  distracted  country  he  saw  little 
real  fighting,  and  was  himself  prostrated  by  a  sunstroke. 
On  his  return  to  England  he  continued  to  write  in  The 
Secularist  and  The  National  Reformer,  under  the  at  last 
well-known  initials  "  B.  V."  x  In  1875  he  severed  his  con 
nexion  with  The  National  Reformer,  owing  to  a  disagree 
ment  with  its  editor  ;  henceforth  his  chief  source  of  income 
(1875-1881)  was  from  the  monthly  periodical  known  as 
Cope's  Tobacco  Plant.  Chiefly  through  the  exertions  of 
his  friend  and  admirer,  Mr  Bertram  Dobell,  Thomson's 
best  known  book,  The  City  of  Dreadful  Night,  and  other 
Poems,  was  published  in  April  1880,  and  at  once  attracted 
wide  attention  ;  it  was  succeeded  in  the  autumn  by  Vane's 
Story,  and  other  Poems,  and  in  the  following  year  by 
Essays  and  Phantasies.  All  his  best  work  was  produced 
between  1855  and  1875  ("The  Doom  of  a  City,"  1857  ; 
"  Our  Ladies  of  Death,"  1861  ;  Weddah  and  Om-el- 
Bonain:  "The  Naked  Goddess,"  1866-7;  The  City  of 
Dreadful  Night,  1870-74).  In  his  latter  years  Thomson 
too  often  sought  refuge  from  his  misery  of  mind  and  body 

1  Bysshe  Vanolis  :  "  Bysshe,"  as  the  commonly  \ised  Christian  name 
of  Shelley,  Thomson's  favourite  writer  ;  and  "  Vanolis,"  an  anagram 
of  Novalis,  the  pseudonym  of  F.  von  HARDENBEEG  (q.v.). 


in  the  Lethe  of  opium  and  alcohol.  His  mortal  illness 
came  upon  him  in  the  house  of  a  poet  friend  ;  and  he  was 
conveyed  to  University  College  hospital,  in  Gower  Street, 
where  shortly  after  he  died  (June  3,  1882).  He  was 
buried  at  Highgate  cemetery,  in  the  same  grave,  in  uncon- 
secrated  ground,  as  his  friend  Austin  Holyoake. 

To  the  productions  of  James  Thomson  already  mentioned  may 
be  added  the  posthumous  volume  entitled  A  Voice  from  the  Kile, 
and  other  Poems  (1884),  which  has  the  advantage  of  Mr  Bertram 
Dobell's  valuable  prefatory  memoir  and  an  etched  portrait  of  the 
poet.  This  volume  contains  much  that  is  interesting,  but  nothing 
to  increase  Thomson's  reputation.  If  an  attempt  be  made  to  point 
to  the  most  apparent  literary  relationship  of  the  author  of  The 
City  of  Dreadful  Night,  one  might  venture  the  suggestion  that 
James  Thomson  was  a  younger  brother  of  De  Quincey.  If  he  has 
distinct  affinity  to  any  writer  it  is  to  the  author  of  Suspiria  do 
Profundis  ;  if  we  look  further  afield,  we  might  perhaps  discern 
shadowy  prototypes  in  Leopardi,  Heine,  and  Baudelaire.  But, 
after  all,  Thomson  holds  so  unique  a  place  as  a  poet  that  the  effort 
at  classification  may  well  be  dispensed  with.  If  he  maintains  his 
own  lonely  little  height,  it  will  be  as  a  distinct  individuality. 
His,  it  is  absolutely  certain,  was  no  literary  pessimism,  no  assumed 
gloom.  The  poem  "Insomnia"  is  a  distinct  chapter  of  bio 
graphy;  and  in  "Mater  Tcnebrarum"  and  elsewhere  among  his 
writings  self-revelative  passages  are  frequent.  The  merits  of 
Thomson's  poetry  are  its  imaginative  power,  its  sombre  intensity, 
its  sonorous  music  ;  to  these  characteristics  may  be  added,  in  his 
lighter  pieces,  a  Heine-like  admixture  of  strange  gaiety,  pathos,  and 
caustic  irony.  Much  the  same  may  be  said  of  his  best  prose.  His 
faults  are  a  monotony  of  epithet,  the  not  infrequent  use  of  mere 
rhetoric  and  verbiage,  and  perhaps  a  prevailing  lack  of  the  sense 
of  form  ;  to  these  may  be  added  an  occasional  vulgar  recklessness 
of  expression,  as  in  parts  of  Vane's  Story  and  in  some  of  his 
prose  writings.  Time  will  reduce  his  noteworthy  work  within  a 
narrow  compass,  but  within  that  limit  it  will  be  found  as  remark 
able  as  it  is  unique. 

THOMSON,  JOHN  (1778-1S40),  amateur  landscape 
painter — Thomson  of  Duddingston,  as  he  is  commonly 
styled, — was  born  on  September  1,  1778,  at  Dailly,  Ayr 
shire.  His  father,  grandfather,  and,  as  we  are  informed, 
great-grandfather  also,  were  clergymen  of  the  Church  of 
Scotland.  The  father  determined  that  his  son  should 
follow  the  ancestral  profession,  and,  greatly  against  his 
natural  bent, — for  all  his  thoughts  turned  instinctively 
towards  art, — he  acceded  to  the  parental  wish.  He  studied 
in  the  university  of  Edinburgh ;  and,  residing  with  his 
elder  brother,  Thomas  Thomson,  afterwards  celebrated  as 
an  antiquarian  and  feudal  lawyer,  he  made  the  acquaint 
ance  of  Francis  Jeffrey  and  other  young  members  of  the 
Scottish  bar  afterwards  notable.  The  pursuit  of  art,  how 
ever,  was  not  abandoned  ;  during  the  recess  he  sketched 
in  the  country,  and,  while  attending  his  final  college 
session,  he  studied  for  a  month  under  Alexander  Nasmyth. 
After  his  father's  death  he  became,  in  1 800,  his  successor 
as  minister  of  Dailly  ;  and  in  1805  he  was  translated 
to  the  parish  of  Duddingston,  close  to  Edinburgh.  The 
practice  of  art  Avas  now  actively  resumed,  and  it  came  to 
be  continued  throughout  life — apparently  without  any 
very  great  detriment  to  pastoral  duties.  Thomson's  popu 
larity  as  a  painter  increased  with  his  increasing  artistic 
skill ;  and,  having  mastered  his  initial  scruples  against 
receiving  artistic  fees,  on  being  offered  £15  for  a  land 
scape — reassured  by  "  Grecian  "  Williams's  stout  assertion 
that  the  work  was  "  worth  thrice  the  amount " — the 
minister  of  Duddingston  began  to  dispose  of  the  produc 
tions  of  his  brush  in  the  usual  manner.  In  1830  he  was 
made  an  honorary  member  of  the  Royal  Scottish  Academy. 
Besides  that  of  art,  Thomson  had  other  singularly  varied 
tastes  and  aptitudes.  He  was  an  accomplished  performer 
on  violin  and  flute,  an  exact  and  well-read  student  of 
physical  science,  and  one  of  the  writers  on  optics  in  the 
early  numbers  of  the  Edinburgh  Review.  His  life  passed 
peacefully  away  in  the  kindly  and  charitable  discharge  of 
his  clerical  duties,  varied  by  the  enthusiastic  pursuit  of  his 
art,  and  the  enjoyment  of  intercourse  with  a  singularly 
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wide  and  eminent  circle  of  friends,  which,  among  artists, 
included  Turner  and  Wilkie,  and  among  men  of  letters 
Wilson  and  Scott, — the  latter  of  whom  desired  that 
Thomson,  instead  of  Turner,  should  have  illustrated  the 
collected  edition  of  his  works.  He  died  at  Duddingston 
on  the  27th  of  October  1840  (not  the  20th,  as  stated  by 
some  authorities).  Thomson  was  twice  married,  and  his 
second  wife,  the  widow  of  Mr  Dalrymple  of  Cleland,  was 
herself  also  a  skilful  amateur  artist. 

Thomson  holds  an  honourable  position  as  the  first  powerful 
landscapist  that  Scotland  produced,  and  he  is  still  among  her 
greatest.  His  style  was  founded,  in  the  first  instance,  upon 
the  practice  of  the  Dutch  masters  ;  but  ultimately  he  submitted 
to  the  influence  of  the  Poussins  and  the  Italians,  rightly  believ 
ing  that  their  method — in  the  richer  solemnity  of  its  colour  and 
the  deeper  gravity  of  its  chiaroscuro — was  more  truly  fitted  for 
the  portrayal  of  the  scenery  of  Scotland,  more  in  harmony  -with 
the  gloom  and  the  glory  of  its  mountains  and  its  glens  and  the 
passion  of  its  wave-vexed  cliff's.  But  to  the  study  of  the  art  of  the 
past  he  joined  a  close  and  constant  reference  to  nature  which  kept 
Ids  own  work  fresh  and  original,  though,  of  course,  he  never  even 
approached  such  scientific  accuracy  iu  the  rendering  of  natural 
form  and  effect  as  is  expected  from  even  the  tyro  in  our  recent 
schools  of  landscape.  His  art  is  clearly  distinguished  by  "style"  ; 
at  their  best,  his  works  show  skilful  selection  in  the  leading  lines 
of  their  composition  and  admirable  qualities  of  abstract  colour  and 
tone.  THomson  is  fairly  represented  iu  the  Scottish  National 
Gallery  ;  and  the  Aberlady  Bay  of  that  collection,  with  the  soft 
infinity  of  its  clouded  grey  sky,  and  its  sea  which  leaps  and  falls 
again  in  waves  of  sparkling  and  of  shadowed  silver,  is  fit  to  rank 
among  the  triumphs  of  Scottish  art. 

THOR.  See  JEsiR,  vol.  i.  p.  210,  and  MYTHOLOGY, 
vol.  xviL  p.  15G. 

THOREAU,  HENRY  DAVID  (1817-1862),  one  of  the 
most  strongly-marked  individualities  of  modern  times, 
spent  the  greater  part  of  his  life  in  the  neighbourhood  of 
the  place  where  he  was  born — Concord,  a  village  town  of 
Massachusetts,  pleasantly  situated  some  twenty  miles  north 
west  of  Boston,  amidst  a  pastoral  country  of  placid  beauty. 
To  Thoreau  this  Concord  country  contained  all  of  beauty 
and  even  grandeur  that  was  necessary  to  the  worshipper 
of  nature  :  he  once  journeyed  to  Canada  ;  he  went  west  on 
one  occasion  ;  he  sailed  and  explored  a  few  rivers ;  for  the 
rest,  he  haunted  Concord  and  its  neighbourhood  as  faith 
fully  as  the  stork  does  its  ancestral  nest.  John  Thoreau,  his 
father,  who  married  the  daughter  of  a  New  England  clergy 
man,  was  the  son  of  a  John  Thoreau  of  the  isle  of  Jersey, 
who,  in  Boston,  married  a  Scottish  lady  of  the  name  of  Burns. 
This  last-named  John  was  the  son  of  Philippe  Thoreau  and 
his  wife  Marie  le  Gallais,  persons  of  pure  French  blood, 
settled  at  St  Helier,  in  Jersey.  From  his  New  England 
Puritan  mother,  from  his  Scottish  grandmother,  from  his 
Jersey-American  grandfather,  and  from  his  remoter  French 
ancestry  Thoreau  inherited  distinctive  traits  :  the  Saxon 
element  perhaps  predominated,  but  the  "  hauntings  of 
Celtism  "  were  prevalent  and  potent.  The  stock  of  the 
Thoreaus  was  a  robust  one  ;  and  in  Concord  the  family, 
though  never  wealthy  nor  officially  influential,  was  ever 
held  in  peculiar  respect.  As  a  boy,  Henry  drove  his 
mother's  cow  to  the  pastures,  and  thus  early  became 
enamoured  of  certain  aspects  of  nature  and  of  certain 
delights  of  solitude.  At  school  and  at  Harvard  university 
he  in  nowise  distinguished  himself,  though  he  was  an 
intelligently  receptive  student  ;  he  became,  however,  pro 
ficient  enough  in  Greek,  Latin,  and  the  more  general 
acquirements  to  enable  him  to  act  for  a  time  as  a  master. 
But  long  before  this  he  had  become  apprenticed  to  the 
learning  of  nature  in  preference  to  that  of  man:  when  only 
twelve  years  of  age  he  had  made  collections  for  Agassiz, 
who  had  then  just  arrived  in  America,  and  already  the 
meadows  and  the  hedges  and  the  stream-sides  had  become 
cabinets  of  rare  knowledge  to  him.  On  the  desertion 
of  schoolmastering  as  a  profession  Thoreau  became  a 
lecturer  and  author,  though  it  was  the  labour  of  his  hands 


which  mainly  supported  him  through  many  years  of  his 
life  :  professionally  he  was  a  surveyor.  In  the  effort  to 
reduce  the  practice  of  economy  to  a  fine  art  he  arrived  at 
the  conviction  that  the  less  labour  a  man  did,  over  and 
above  the  positive  demands  of  necessity,  the  better  for  him 
and  for  the  community  at  large ;  he  would  have  had  the 
order  of  the  week  reversed, — six  days  of  rest  for  one  of 
labour.  It  was  in  1845  he  made  the  now  famous  experi 
ment  of  Walden.  Desirous  of  proving  to  himself  and 
others  that  man  could  be  as  independent  of  his  kind  as  the 
nest-building  bird,  Thoreau  retired  to  a  hut  of  his  own 
construction  on  the  pine-slope  over  against  the  shores  of 
Walden  Pond, — a  hut  which  he  built,  furnished,  and  kept 
in  order  entirely  by  the  labour  of  his  own  hands.  During 
the  two  years  of  his  residence  in  Walden  woods  he  lived 
by  the  exercise  of  a  little  surveying,  a  little  job-work,  and 
the  tillage  of  a  few  acres  of  ground  which  produced  him 
his  beans  and  potatoes.  His  absolute  independency  was 
as  little  gained  as  if  he  had  camped  out  in  Hyde  Park; 
relatively  he  lived  the  life  of  a  recluse.  He  read  consider 
ably,  wrote  abundantly,  thought  actively  if  not  widely, 
and  came  to  know  beasts,  birds,  and  fishes  with  an  intimacy 
more  extraordinary  than  was  the  case  with  St  Francis  of 
Assisi.  Birds  came  at  his  call,  and  forgot  their  hereditary 
fear  of  man ;  beasts  lipped  and  caressed  him  ;  the  very 
fish  in  lake  and  stream  would  glide,  unfearful,  between 
his  hands.  This  exquisite  familiarity  with  bird  and  beast 
would  make  us  love  the  memory  of  Thoreau,  if  his  egotism 
were  triply  as  arrogant,  if  his  often  meaningless  paradoxes 
were  even  more  absurd,  if  his  sympathies  were  even  less 
humanitarian  than  we  know  them  to  have  been.  His 
Walden,  the  record  of  this  fascinating  two  years'  experi 
ence,  must  always  remain  a  production  of  great  interest 
and  considerable  psychological  value.  Some  years  before 
Thoreau  took  to  Walden  woods  he  made  the  chief  friend 
ship  of  his  life,  that  with  Emerson.  He  became  one  of 
the  famous  circle  of  the  transcendentalists,  always  keenly 
preserving  his  own  individuality  amongst  such  more  or  less 
potent  natures  as  Emerson,  Hawthorne,  and  Margaret 
Fuller.  From  Emerson  he  gained  more  than  from  any 
man,  alive  or  dead ;  and,  though  the  older  philosopher 
both  enjoyed  and  learned  from  the  association  with  the 
younger,  it  cannot  be  said  that  the  gain  was  equal.  There 
was  nothing  electrical  in  Thoreau's  intercourse  with  his 
fellow-men  ;  he  gave  off  no  spiritual  sparks.  He  absorbed 
intensely,  but  when  called  upon  to  illuminate  in  turn  was 
found  wanting.  It  is  with  a  sense  of  relief  that  we  read 
of  his  having  really  been  stirred  into  active  enthusiasm 
anent  the  wrongs  done  the  ill-fated  John  Brown.  With 
children  he  was  affectionate  and  gentle,  with  old  people 
and  strangers  considerate.  In  a  word,  he  loved  his  kind 
as  animals,  but  did  not  seem  to  find  them  as  interesting  as 
those  furred  and  feathered.  In  1847  Thoreau  left  Walden 
Lake  abruptly,  and  for  a  time  occupied  himself  with  lead- 
pencil  making,  the  parental  trade.  He  never  married, 
thus  further  fulfilling  his  policy  of  wha,t  one  of  his  essayist- 
biographers  has  termed  "  indulgence  in  fine  renounce 
ments."  At  the  comparatively  early  age  of  forty -five  he 
died,  on  6th  May  1862.  His  grave  is  in  the  beautiful 
cemetery  of  Sleepy  Hollow,  beside  those  of  Hawthorne 
and  Emerson. 

Thoreau's  fame  will  rest  on  Walden,  the  Excursions,  and  his 
Letters,  though  he  wrote  nothing  which  is  not  deserving  of  notice. 
Up  till  his  thirtieth  year  he  dabbled  in  verse,  but  he  had  little  ear 
for  metrical  music,  and  he  lacked  the  spiritual  impulsiveness  of  the 
true  poet.  He  had  occasional  flashes  of  insight  and  could  record 
beautifully,  notwithstanding :  his  little  poem  "Haze"  is  surcharged 
with  concentrated  loveliness.  His  weakness  as  a  philosopher  is  his 
tendency  to  base  the  laws  of  the  universe  on  the  experience- born, 
thought-produced  convictions  of  one  man — himself.  His  weakness 
as  a  writer  is  the  too  frequent  striving  after  antithesis  and  paradox. 
If  he  had  had  all  his  own  originality  without  the  itch  of  appearing 
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original,  lie  would  have  made  his  fascination  irresistible.  As  it  is, 
Thoreau  holds  a  unique  place.  He  was  a  naturalist,  but  absolutely 
deyoid  of  the  pedantry  of  science  ;  a  keen  observer,  but  no  retailer 
of  disjointed  facts.  He  thus  holds  sway  over  two  domains :  he 
has  the  adherence  of  the  lovers  of  fact  and  of  the  children  of  fancy. 
He  must  always  be  read,  whether  lovingly  or  interestedly,  for  he 
has  all  the  variable  charm,  the  strange  saturmnity,  the  contradic 
tious,  austerities,  and  delightful  surprises,  of  Nature  herself. 

See  W.  E.  Channing,  Thoreau  the  Poet  Naturalist,  Boston,  1873;  F.  B.  San- 
born,  Biography  of  Thoreau  (American  Men  of  Letters  Series)  ;  H.  A.  Page,  Bio 
graphy  of  Thoreau ;  Emerson,  Introduction  to  Excursions  ;  J.  Russell  Lowell,  My 
Study  Windows ;  Will.  H.  Dircks,  Introduction  to  }\'a!den  ;  Professor  Nicliol, 
American  Literature,  pp.  312  sq. ;  Mr  Burroughs  ;  Mr  Henry  James,  &c.  After 
Thoreau's  death  were  published  (besides  the  Excursions,  1863)  The  Maine 


\Yalaen,  constitutes  the  second  volume  of  the  series  called  The  Camelot  Classic! ; 
otherwise  Thoreau's  productions  are  not  widely  known  in  Britain. 

THORIUM,  in  chemistry,  is  the  name  of  the  as  yet 
unisolated  radical  of  thoria,  one  of  the  now  numerous 
"  rare  earths."  Thoria  was  discovered  by  Berzelius  in  1828 
in  the  mineral  now  called  thorite.  It  is  present  also  in 
pyrochlor,  monazite,  orangite,  and  euxenite.  Being  similar 
to  the  oxides  TiO2  and  ZrO2  of  titanium  and  zirconium, 
thoria  is  assumed  to  be  a  binoxide  Th02.  The  atomic 
weight,  according  to  Cleve,  is  Th  =  233,  0  being  16. 

THORN  (Polish  Toriin),  an  interesting  old  town  in  the 
province  of  West  Prussia,  is  situated  on  the  right  bank  of 
the  Vistula,  near  the  point  where  the  river  enters  Prussian 
territory,  26  miles  south-east  of  Bromberg  and  92  miles 
south  of  Dantzic.  Its  position  near  the  frontier  of 
Russian  Poland  makes  it  a  strategic  point  of  importance ; 
and,  strongly  fortified  since  1818,  in  1878  it  was  converted 
into  a  fortress  of  the  first  class.  The  "  old  town,"  founded 
in  1231,  and  the  "new  town,"  founded  thirty-three  years 
later,  were  united  in  1454,  and  both  retain  a  number  of 
quaint  buildings  dating  from  the  15th  and  16th  centuries, 
when  Thorn  was  a  flourishing  member  of  the  Hanseatic 
League.  The  town-house,  of  the  14th  and  16th  centuries, 
the  churches  of  St  John  and  the  Virgin,  with  aisles  as 
lofty  as  the  nave,  the  ruined  castle  of  the  Teutonic  order, 
and  the  gates,  leaning  tower,  and  fragments  of  the  walls, 
all  of  the  13th  century,  are  among  the  most  interesting 
edifices.  The  ancient  wooden  bridge,  now  burned  down, 
at  one  time  the  only  permanent  bridge  across  the  lower 
Vistula,  has  been  succeeded  by  a  massive  iron  railway 
viaduct,  half  a  mile  long.  Thorn  carries  on  an  active 
trade  in  grain,  timber,  wine,  colonial  wares,  and  iron,  and 
has  manufactures  of  leather,  hats,  starch,  candles,  and 
numerous  other  articles.  It  is  famous  for  its  "  Pfeffer- 
kuchen,"  a  kind  of  gingerbread.  Part  of  the  trade  is 
carried  on  by  vessels  on  the  Vistula.  In  1885  the  popu 
lation  was  23,914  (in  1816  7909),  about  three-fifths 
being  Protestants  and  two-fifths  (chiefly  Poles)  Roman 
Catholics. 

Thorn,  founded  in  1231  by  the  Teutonic  order  as  an  outpost 
against  the  Poles,  was  colonized  mainly  from  "Westphalia.  The 
first  peace  of  Thorn,  between  the  order  and  the  Poles,  was  con 
cluded  in  1411.  In  1454  the  townspeople  revolted  from  the 
knights  of  the  order,  destroyed  their  castle,  and  attached  them 
selves  to  the  king  of  Poland.  This  resulted  in  a  war,  which  was 
terminated  in  1466  by  the  second  peace  of  Thorn.  In  the  15th 
and  16th  centuries  Thorn  was  a  Hanse  town  of  importance,  and 
received  the  titles  of  "queen  of  the  Vistula"  and  "the  beautiful." 
It  embraced  the  Reformation  in  1557,  and  in  1645  it  was  the  scene 
of  a  "  colloquium  charitativum,"  or  discussion  betwixt  the  doctors  of 
the  rival  creeds,  which,  however,  resulted  in  no  agreement.  In 
1724  a  riot  between  the  Protestant  and  Roman  Catholic  inhabitants 
was  seized  upon  by  the  Polish  king  as  a  pretext  for  beheading  the 
burgomaster  and  nine  other  leading  Protestant  citizens,  an  act  of 
oppression  which  is  known  as  the  "bloodbath  of  Thorn."  The 
second  partition  of  Poland  conferred .  Thorn  upon  Prussia ;  by  the 
treaty  of  Tilsit  it  was  assigned  to  the  duchy  of  "Warsaw ;  but  since 
the  congress  of  Vienna  it  has  again  been  Prussian.  Copernicus 
was  born  at  Thorn  in  1473. 

THORNBACK  is  the  name  given  to  a  species  of  ray 
(Raja  davata)  which  is  found  all  round  the  coasts  of 
Europe,  and  locally  abundant ;  it  derives  its  name  from 


the  peculiar  armature  of  the  skin  of  its  body,  the  upper 
and  lower  surfaces  of  the  body  of  the  female  being  armed 
with  scattered,  more  or  less  numerous,  large  round  osseous 
bucklers,  each  with  a  spine  in  the  centre ;  the  tail  also  is 
armed  with  rows  of  similar  bucklers.  In  the  male  fish  these 
bucklers  are  absent,  or  nearly  so.  The  thornback  does 
not  grow  to  the  same  large  size  as  the  skates,  a  specimen 
three  feet  across  being  considered  large.  It  is  more  valued 
as  food  than  the  other  rays,  and  consumed  in  large 
quantities,  fresh  as  well  as  salted. 

THORNHILL,  SIR  JAMES  (1676-1734),  historical 
painter,  was  born  at  Melcombe  Regis,  Dorset,  in  1676, 
coming  of  an  ancient  but  impoverished  county  family. 
His  father  died  while  he  was  young,  but  he  was  befriended 
by  his  maternal  uncle,  the  celebrated  Dr  Sydeuham,  and 
apprenticed  to  Thomas  Highrnore,  sergeant-painter  to 
King  William  III.,  a  connexion  of  the  Thornhill  family. 
Little  is  known  regarding  his  early  career.  About  1715 
he  visited  Holland,  Flanders,  and  France;  and,  having 
obtained  the  patronage  of  Queen  Anne,  he  was  in  1719-20 
appointed  her  serjeant-painter  in  succession  to  Highmore, 
and  was  ordered  to  decorate  the  interior  of  the  dome  of 
St  Paul's  with  a  series  of  eight  designs,  in  chiaroscuro 
heightened  with  gold,  illustrative  of  the  life  of  that 
apostle, — a  commission  for  which  Louis  Laguerre  had 
previously  been  selected  by  the  commissioners  for  the 
repair  of  the  cathedral.  He  also  designed  and  decorated 
the  saloon  and  hall  of  Moor  Park,  Herts,  and  painted 
the  great  hall  at  Blenheim,  the  princesses'  apartments  at 
Hampton  Court,  the  hall  and  staircase  of  the  Southsea 
Company,  the  chapel  at  Wimpole,  the  staircase  at 
Easton-Neston,  Northamptonshire,  and  the  hall  at  Green 
wich  Hospital,  usually  considered  his  most  important  and 
successful  work,  upon  which  he  was  engaged  from  1708 
to  1727.  Among  his  easel  pictures  are  the  altar-pieces  of 
All  Souls  and  Queen's  College  chapels,  Oxford,  and  that 
in  Melcombe  Regis  church  ;  and  he  executed  such  portrait 
subjects  as  that  of  Sir  Isaac  Newton,  in  Trinity  College, 
Cambridge,  and  the  picture  of  the  House  of  Commons  in 
1730,  now  in  the  possession  of  the  earl  of  Hardwicke,  in 
which  he  was  assisted  by  Hogarth,  who  married  Jane,  his 
only  daughter.  He  also  produced  a  few  etchings  in  a 
slight  and  sketchy  but  effective  manner,  and  executed 
careful  full-size  copies  of  Raphael's  cartoons,  which  now 
belong  to  the  Royal  Academy.  About  1724  he  drew  up 
a  proposal  for  the  establishment  of  a  royal  academy  of 
the  arts,  and  his  scheme  had  the  support  of  the  lord 
treasurer  Halifax,  but  Government  declined  to  furnish 
the  needful  funds.  Thornhill  then  opened  a  drawing- 
school  in  his  own  house  in  James  Street,  Covent  Garden, 
where  instruction  continued  to  be  given  till  the  time  of 
his  death.  He  acquired  a  considerable  fortune  by  his  art, 
and  was  enabled  to  repurchase  his  family  estate  of  Thorn- 
hill,  Dorsetshire.  In  1715  he  was  knighted  by  George  I., 
and  in  1719  he  represented  Melcombe  Regis  in  parlia 
ment,  a  borough  for  which  Sir  Christopher  Wren  had 
previously  been  member.  Having  been  removed  from  his 
office  by  some  court  intrigue,  and  suffering  from  broken 
health  and  repeated  attacks  of  gout,  he  retired  to  his 
country  seat,  where  he  died  on  the  4th  of  May  1734. 
His  son  James  was  also  an  artist.  He  succeeded  his 
father  as  serjeant-painter  to  George  II.,  and  was  appointed 
"  painter  to  the  navy." 

The  high  contemporary  estimate  of  Sir  James  Thornhill's  works 
has  not  since  been  confirmed;  in  spite  of  Dr  Young,  "late  times" 

do  not 

"  Understand 
How  Raphael's  pencil  lives  in  ThornhiH's  hands." 

He  is  weak  in  drawing, — indeed,  when  dealing  with  complicated 
figures  he  was  assisted  by  Thomas  Gibson;  and,  ignorant  of  the 
great  monumental  art  of  Italy,  he  formed  himself  upon  the  lower 


T  H  0  —  T  H  0 


315 


model  of  Le  Bran.  It  must,  however,  be  admitted  that,  in  the 
departments  of  art  which  he  chose  for  his  own,  he  was  the  best 
native  painter  of  his  time. 

THORWALDSEN,  BERTEL  (1770-1844),  a  very  able 
Danish  sculptor,  was  the  son  of  an  Icelander  who  had 
settled  in  Copenhagen,  and  there  carried  on  the  trade  of 
a  wood-carver.  While  very  young,  Bertel  Thorwaldsen 
learnt  to  assist  his  father  ;  at  the  age  of  eleven  he  entered 
the  Copenhagen  school  of  art,  and  soon  began  to  show  his 
exceptional  talents.  In  1792  he  won  the  highest  prize, 
the  travelling  studentship,  and  in  1796  he  started  for  Italy 
in  a  Danish  man-of-war.  On  the  8th  of  March  1797  he 
arrived  in  Rome,  where  Canova  was  at  the  height  of  his 
popularity.  Thorwaldsen's  first  success  was  the  model  for 
a  statue  of  Jason,  which  was  highly  praised  by  Canova, 
and  he  received  the  commission  to  execute  it  in  marble 
from  Thomas  Hope,  a  wealthy  English  art-patron.  From 
that  time  Thorwaldsen's  success  was  assured,  and  he  did 
not  leave  Italy  for  twenty-three  years.  In  1819  he 
returned  to  Denmark,  where  he  was  received  with  the 
greatest  enthusiasm.  He  was  there  commissioned  to  make 
the  colossal  series  of  statues  of  Christ  and  the  twelve 
apostles  which  are  now  in  the  Fruenkirche  in  Copenhagen. 
These  were  executed  after  his  return  to  Rome,  and  were 
not  completed  till  1838,  when  Thorwaldsen  again  returned 
to  Denmark.  He  died  suddenly  in  the  Copenhagen  theatre 
in  1844,  and  bequeathed  a  great  part  of  his  fortune  for 
the  building  and  endowment  of  a  museum  in  Copenhagen, 
and  also  left  to  fill  it  all  his  collection  of  works  of  art,  and 
the  models  for  all  his  sculpture, — a  very  large  collection, 
exhibited  to  the  greatest  possible  advantage.  Thor 
waldsen  is  buried  in  the  courtyard  of  this  museum,  under 
a  bed  of  roses,  by  his  own  special  wish. 

On  the  whole  Thorwaldsen  was  the  most  successful  of  all  the 
imitators  of  classical  sculpture,  and  many  of  his  statues  of  pagan 
deities  are  modelled  with  much  of  the  antique  feeling  for  breadth 
and  purity  of  design.  His  attempts  at  Christian  sculpture,  such 
as  the  tomb  of  Pius  VII.  in  St  Peter's  and  the  Christ  and  Apostles 
at  Copenhagen,  are  less  successful,  and  were  not  in  accordance 
with  the  sculptor's  real  sympathies,  which  were  purely  classic. 
Thorwaldsen's  private  life  was  not  admirable:  he  worked  some 
times  with  feverish  eagerness  ;  at  other  times  he  was  idle  for  many 
months  together.  A  great  number  ofliis  best  works  exist  in  private 
collections  in  England.  His  not  very  successful  statue  of  Lord 
Byron,  after  being  refused  a  place  in  Westminster  Abbey,  was 
finally  deposited  in  the  library  of  Trinity  College,  Cambridge. 
The  most  widely  popular  among  Thorwaldsen's  works  have  been 
some  of  his  bas-reliefs,  such  as  the  Night  and  the  Morning, 
which  he  is  said  to  have  modelled  in  one  day.  In  the  main  his 
popularity  is  now  a  thing  of  the  past,  owing  chiefly  to  the  reac 
tion  against  the  pseudo-classic  style  of  sculpture. 

A  well-illustrated  account  of  Thorwaldsen  and  his  works  is  given  by  Eucene 
Plon,  Thorwahhm,sa  Vie.  &c.,  Paris,  1880;  see  also  Andersen,  B.  Thoncaldsen, 
lierlin,  1845;  Killerup,  Tltorwaldstn's  Arbeiten,  &c.,  Copenhagen,  1852;  and 
Tliicle,  Thorwaldsen's  Leben,  Leipsic,  1852-56. 

THOU,  JA.CQCTES  AUGTJSTE  DE  (1553-1617),  sometimes 
known  by  the  Latinized  form  THUANUS,  as  his  great 
history  is  by  the  name  Thuana,  was  born  at  Paris  on 
October  8,  1553.  He  belonged  to  a  family  of  distinction 
in  the  Orleanais,  of  which  the  elder  branch  had,  he  tells 
us,  been  noblesse  d'fyee,  though  he  gives  no  particulars 
except  of  those  who  had  for  some  generations  been  noblesse 
de  robe.  He  and  his  were  closely  connected  by  birth, 
marriage,  and  friendship  with  several  of  those  great  legal 
families — the  Harlays,  the  Huraults,  the  Brularts,  the 
Lamoignons,  and  others — which  for  many  generations 
furnished  France  with  by  far  her  most  valuable  class  of 
public  men.  The  historian's  father  was  Christophe  de 
Thou,  first  president  of  the  parlement  of  Paris,  a  man 
whose  strong  legal  and  religious  prejudices  against  the 
Huguenots  have  rather  obscured,  in  the  eyes  of  historians, 
his  undoubted  ability  and  probity.  Christophe's  brothers, 
Adrien  and  Nicolas,  were  both  men  of  mark,  the  former 
being  also  a  lawyer,  and  the  latter  ultimately  becoming 
bishop  of  Chartres,  in  which  capacity  he  "  instructed  " 


Henry  IV.  at  his  conversion.  De  Thou's  mother  was 
Jacqueline  Tuleu,  dame  de  Celi.  He  was  a  delicate 
child,  and  seems  by  his  own  account  to  have  been  rather 
neglected  by  his  parents ;  perhaps  it  was  for  this  reason 
that,  though  he  grew  stronger  with  age,  he  was  destined 
for  the  church.  He  took  minor  orders,  and  obtained 
some  benefices.  It  was,  however,  to  the  legal  side  of  the 
ecclesiastical  profession  that  he  was  devoted,  and,  after 
being  at  school  at  the  College  de  Bourgogne,  he  studied 
law  at  Orleans,  Bourges,  and  Valence,  being  at  the  last 
two  places  under  the  tuition  of  jurists  no  less  celebrated 
than  Hotman  and  Cujas.  It  was  not,  however,  till  he 
approached  middle  life  that  he  definitely  renounced  the 
clerical  profession,  married,  and  accepted  lay  offices.  Mean 
while  he  had  travelled  much  and  discharged  important 
duties.  In  1573,  that  he  might  profit  by  seeing  foreign 
parts,  he  was  attached  to  the  suite  of  Paul  de  Foix,  who 
was  sent  on  a  circular  mission  of  compliment  to  the 
Italian  princes,  and  with  him  De  Thou  visited  Turin, 
Milan,  Mantua,  Venice,  Rome,  Florence,  and  many  minor 
places.  On  his  return  he  studied  for  four  years,  tra 
velling  to  the  Netherlands  in  the  interval,  and  in  1579 
to  Germany.  Two  years  later  he  was  appointed  to  a 
royal  commission  in  Guienne,  and  made  the  acquaintance 
of  Henry  of  Navarre  and  of  Montaigne.  He  had  already 
become  the  friend  of  most  of  the  eminent  men  of  letters 
of  the  time,  from  Ronsard  downwards,  and  was  particularly 
intimate  with  Pierre  Pithou,  the  soul  of  the  future  Satire 
Menippee.  De  Thou,  by  all  his  sympathies,  belonged  to 
that  later  and  better  phase  of  the  politiqite  party  which 
devoted  itself  to  the  maintenance  of  royalty  as  the  one 
hope  of  France;  and,  when  Henry  III.  was  driven  from 
his  capital  by  the  violence  of  the  Guises  and  the  League, 
De  Thou  followed  him  to  Blois.  After  his  renunciation  of 
orders,  he  had  been  made,  first,  master  of  requests,  and 
then  president  &  mortier,  which  was  the  highest  dignity 
he  ever  attained.  After  the  death  of  Henry  III.  he 
attached  himself  closely  to  his  successor,  and  in  1593  was 
appointed  (he  was  a  great  bibliophile)  grand  maiire  of  the 
royal  library,  in  succession  to  Amyot,  the  translator  of 
Plutarch  and  Longus.  It  was  in  this  same  year  that  he 
began  his  history,  the  composition  of  which  was  inter 
rupted,  not  only  by  his  regular  official  duties,  but  by 
frequent  diplomatic  missions  at  home  and  abroad.  His 
most  important  employment  of  all  was  on  the  commission 
which,  in  face  of  the  greatest  difficulties  on  both  sides, 
successfully  carried  through  the  negotiations  for  the  edict 
of  Nantes.  Nor  were  his  duties  as  a  diplomatist  inter 
mitted  by  the  death  of  Henry  IV.,  though  the  Govern 
ment  of  Marie  de'  Medici  refused  him  the  place  of  premier 
president  which  he  desired,  and  hurt  his  feelings  by 
appointing  him  instead  a  member  of  the  financial  com 
mission  which  succeeded  Sully.  This  appointment  he 
rather  strangely  chose  to  think  a  degradation.  It  is,  how 
ever,  absurd  to  say  that  the  affair,  which  he  survived  six 
years,  had  anything  to  do  with  his  death.  That,  as  far  as 
it  was  hastened  by  any  mental  affliction,  seems  to  have 
been  rather  due  to  grief  at  the  death  of  his  second  wife, 
Gasparde  de  La  Chatre,  of  whom  and  of  his  sons  and 
daughters  by  her  (his  first  marriage  with  Marie  de  Bar- 
bangon  had  been  childless)  he  was  extremely  fond.  His 
eldest  son,  Fram,:oi?,  Auguste,  was  the  friend  of  Cinq  Mars, 
and  shared  his  downfall  and  fate.  But  this  was  a  quarter 
of  a  century  after  De  Thou's  own  death,  which  happened 
on  May  7,  1617. 

Although  a  distinguished  ornament  of  France,  De  Thou  has 
nothing  to  do,  properly  speaking,  with  French  literature.  Besides 
minor  works  in  Latin  (a  poem  on  hawking,  some  paraphrases  of 
the  Bible,  &c. ),  he  wrote  also  in  Latin  the  great  history  which  has 
made  his  name  known.  Entitled  llisiorise  Sui  Temporis,  it  begins 
shortly  before  the  author's  birth  (in  1546),  and  extends  to  1607, 
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ten  years  before  his  death.  The  first  part,  in  eighteen  books,  was 
published  in  1604;  the  second,  third,  and  fourth  appeared  in  1606 
and  the  two  following  years.  The  last  part,  which  makes  a  total 
of  138  books,  did  not  appear  till  1620,  under  the  care  of  the  author's 
friends  Rigault  and  Dupuy,  whom  he  had  named  his  literary 
executors.  The  first  named  likewise  put  final  touches  to  De  Thou's 
autobiography,  which,  also  written  in  Latin,  appears  in  French  in 
most  collections  of  French  memoirs.  It  contains  minute  details 
of  the  author's  life  down  to  1607,  mixed  with  rather  miscellaneous 
descriptions  of  interesting  places  which  he  had  visited  (such  as 
Mont  St  Michel,  an  eagle's  eyrie  in  Dauphine,  &c.);  and  its  com 
position  is  said  to  have  been  partly  determined  by  the  obloquy  cast 
by  bigoted  adherents  of  the  papacy  on  the  History.  De  Thou  was 
indeed  obnoxious  to  these  on  many  grounds.  He  had  helped  to  nego 
tiate  the  edict  of  Nantes ;  he  had  opposed  the  acknowledgment  in 
France  of  the  decrees  of  Trent ;  he  had  been  a  steady  Anti-Leaguer ; 
and  he  was  accused  of  speaking  in  the  History  itself  of  Protestants 
and  Protestantism,  not  merely  with  criminal  mildness,  but  with 
something  like  sympathy.  It  is  needless  to  say  that  these  blots  in 
the  History  have  seemed  beauties  to  later  and  more  dispassionate 
students.  There  is  no  doubt  that  the  charges  of  partiality  on 
minor  and  mostly  personal  points  are  either  disprovable  or  unim 
portant;  and  the  whole  seems  to  be  as  fair  and  as  carefully  accurate 
as  at  such  a  time  was  possible.  On  the  other  hand,  the  work  is 
undoubtedly  planned  and  executed  on  much  too  large  a  scale,  and 
the  inclusion  of  events  in  foreign  countries,  on  which  the  author 
was  often  but  ill-informed,  has  not  improved  it.  But  it  is  clearly 
and  on  the  whole  excellently  written,  and  will  always  be,  as  far 
as  any  general  contemporary  history  can  be  so  called,  the  great 
authority  for  at  least  the  French  part  of  its  subject  and  period.  It 
was  first  published  as  a  whole  when,  as  above  mentioned,  the  last 
part  appeared  in  1620,  and  it  was  several  times  reprinted.  More  than 
a  hundred  years  later,  in  1733,  an  Englishman,  Samuel  Buckley, 
working  in  part  on  the  materials  of  Thomas  Carte,  produced  at 
London  what  is  recognized  as  the  standard  edition  of  the  original, 
in  7  vols.  folio.  The  standard  French  translation  was  made  im 
mediately  afterwards  by  a  group  of  literary  men,  the  best  known 
of  whom  were  the  Abbe  Desfontaines  and  Prevost,  the  author  of 
Manon  Lcscaut.  A  choice  copy  of  the  first  edition  of  the  first  part, 
with  the  arms  of  Henry  IV.  on  the  binding,  is  in  the  British 
Museum  library. 

THOUSAND  AND  ONE  NIGHTS.  The  Thousand 
and  One  Nights,  commonly  known  in  English  as  The 
Arabian  Nights'  Entertainments,  is  a  collection  of  tales 
written  in  Arabic,  which  first  became  generally  known  in 
Europe  in  the  early  part  of  last  century  through  the 
French  translation  by  Antoine  GALLAND  (q.v.),  and  rapidly 
attained  such  universal  popularity  that  it  is  unnecessary 
to  describe  the  contents  of  the  book.  But  the  origin  of 
the  Arabian  Nights  claims  discussion  in  this  place.  In 
the  Journal  Asiatique  for  1827,  p.  253,  Von  Hammer 
drew  attention  to  a  passage  in  the  Golden  Meadows  of 
Mas'iidl  (ed.  Barbier  de  Meynard,  iv.  89  sq.),  written  in 
943  A.D.,  in  which  certain  stories  current  among  the  old 
Arabs  are  compared  with  "  the  books  which  have  reached 
us  in  translations  from  Persian,  Indian,  and  Greek,  such 
as  the  book  of  Hezdr  Afsdne,  a  title  which,  translated  from 
Persian  into  Arabic,  means  'the  thousand  tales.'  This 
book  is  popularly  called  The  Thousand  and  One  Nights, 
and  contains  the  story  of  the  king  and  his  vizier  and  of 
his  daughter  Shirazad  and  her  slave  girl  Dinazad.  Other 
books  of  the  same  kind  are  the  book  of  Ferza  and  Simds, 
containing  stories  of  Indian  kings  and  viziers,  the  book  of 
Sindibad,  &c."  Von  Hammer  concluded  that  the  Thousand 
and  One  Nights  were  of  Persian  or  Indian  origin.  Against 
this  conclusion  De  Sacy  protested  in  a  memoir  (Mem.  de 
FAcad.  des  Inscr.,  1833,  x.  30  sq.),  demonstrating  that  the 
character  of  the  book  we  know  is  genuinely  Arabian,  and 
that  it  must  have  been  written  in  Egypt  at  a  compara 
tively  recent  date.  Von  Hammer  in  reply  adduced,  in 
Jour.  As.,  1839,  ii.  p.  175  sq.,  a  passage  in  the  Fihrist 
(987  A.D.),  which  is  to  the  following  effect: — 

"  The  ancient  Persians  were  the  first  to  invent  tales,  and  make 
books  of  them,  and  some  of  their  tales  were  put  in  the  mouths  of 
animals.  The  Ashghanians,  or  third  dynasty  of  Persian  kings, 
and  after  them  the  Sasanians,  had  a  special  part  in  the  development 
of  this  literature,  Avhich  found  Arabic  translators,  and  was  taken 
up  by  accomplished  Arabic  literati,  who  edited  it  and  imitated  it. 
The  earliest  book  of  the  kind  was  the  Hezdr  afsdn  or  Thousand 


Tales,  which  had  the  following  origin.  A  certain  Persian  king  was 
accustomed  to  kill  his  wives  on  the  morning  after  the  consummation 
of  the  marriage.  But  once  he  married  a  clever  princess  called 
Shahrazad,  who  spent  the  marriage  night  in  telling  a  story  which 
in  the  morning  reached  a  point  so  interesting  that  the  king  spared 
her,  and  asked  next  night  for  the  sequel.  This  went  on  for  a 
thousand  nights,  till  Shahrazad  had  a  son,  and  ventured  to  tell 
the  king  of  her  device.  He  admired  her  intelligence,  loved  her,  and 
spared  her  life.  _  In  all  this  the  princess  was  assisted  by  the  king's 
stewardess  Dinazad.  This  book  is  said  to  have  been  written  for 
the  princess  Homai  (MSS.  Homani),  daughter  of  Bahman.  ...  It 
contains  nearly  two  hundred  stories,  one  story  often  occupying 
several  nights.  I  have  repeatedly  seen  the  complete  book,  but  it 
is  really  a  meagre  and  uninteresting  production"  (Fihrist,  ed. 
Fliigel,  p.  304). 

Persian  tradition  (in  Firdausi)  makes  Princess  Homai 
the  daughter  and  wife  of  Bahman  Ardashir,  i.e.,  Artaxerxes 
I.  Longimanus.  She  is  depicted  as  a  great  builder,  a  kind 
of  Persian  Semiramis,  and  is  a  half-mythical  personage 
already  mentioned  in  the  Avesta,  but  her  legend  seems 
to  be  founded  on  the  history  of  Atossa  and  of  Parysatis. 
Firdausl  says  that  she  was  also  called  Shahrazad  (Mohl, 
v.  11).  This  name  and  that  of  Dinazad  both  occur  in 
what  Mas'udf  tells  of  her.  According  to  him,  Shahrazad 
was  Homai's  mother  (ii.  129),  a  Jewess  (ii.  123).  Bahman 
had  married  a  Jewess  (i.  118),  who  was  instrumental  in 
delivering  her  nation  from  captivity.  In  ii.  122  this 
Jewish  maiden  who  did  her  people  this  service  is  called 
Dinazad,  but  "  the  accounts,"  says  our  author,  "  vary." 
Plainly  she  is  the  Esther  of  Jewish  story.  Tabari  (i.  688) 
calls  Esther  the  mother  of  Bahman,  and,  like  Firdausi, 
gives  to  Homdi  the  name  of  ShahrazAd.  The  story  of 
Esther  and  that  of  the  original  Nights  have  in  fact  one 
main  feature  in  common.  In  the  former  the  king  is 
offended  with  his  wife,  and  divorces  her ;  in  the  Arabian 
Nights  he  finds  her  unfaithful,  and  kills  her.  But  both 
stories  agree  that  thereafter  a  new  wife  was  brought  to 
him  every  night,  and  on  the  morrow  passed  into  the  second 
house  of  the  women  (Esther),  or  was  slain  (Nights}.  At 
length  Esther  or  Shahrazdd  wins  his  heart  and  becomes 
queen.  The  issue  in  the  Jewish  story  is  that  Esther  saves 
her  people  ;  in  the  Nights  the  gainers  are  "  the  daughters 
of  the  Moslems,"  but  the  old  story  had,  of  course,  some 
other  word  than  "  Moslems."  Esther's  foster-father  be 
comes  vizier,  and  Shahraz&d's  father  is  also  vizier.  Shah- 
razad's  plan  is  helped  forward  in  the  Nights  by  Dindzad, 
who  is,  according  to  Mas'udi,  her  slave  girl,  or,  according 
to  other  MSS.,  her  nurse,  and,  according  to  the  Fihrist, 
the  king's  stewardess.  The  last  account  comes  nearest  to 
Esther  ii.  15,  where  Esther  gains  the  favour  of  the  king's 
chamberlain,  keeper  of  the  women.  It  is  also  to  be  noted 
that  Ahasuerus  is  read  to  at  night  when  he  cannot  sleep 
(Esther  vi.  1).  And  it  is  just  possible  that  it  is  worth 
notice  that,  though  the  name  of  Ahasuerus  corresponds  to 
Xerxes,  Josephus  identifies  him  with  Artaxerxes  I. 

Now  it  may  be  taken  as  admitted  that  the  book  of 
Esther  was  written  in  Persia,  or  by  one  who  had  lived  in 
Persia,  and  not  earlier  than  the  3d  century  B.C.  If  now 
there  is  real  weight  in  the  points  of  contact  between  this 
story  and  the  Arabian  Nights — and  the  points  of  difference 
cannot  be  held  to  outweigh  the  resemblances  between  two 
legends,  each  of  which  is  necessarily  so  far  removed  from 
the  hypothetical  common  source — the  inference  is  import 
ant  for  both  stories.  On  the  one  hand,  it  appears  that 
(at  least  in  part)  the  book  of  Esther  draws  on  a  Persian 
source  ;  on  the  other  hand,  it  becomes  probable  that  the 
Nights  are  older  than  the  Sasanian  period,  to  which  Lane, 
iii.  677,  refers  them. 

'It  is  a  piece  of  good  fortune  that  Mas'udi  and  the 
Fihrist  give  us  the  information  cited  above.  For  in 
general  the  Moslems,  though  very  fond  of  stories,  are 
ashamed  to  recognize  them  as  objects  of  literary  curiosity. 
In  fact,  the  next  mention  of  the  Nights  is  found  only  after 
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a  lapse  of  three  centuries.  Makrizi,  describing  the  capital 
of  Egypt,  quotes  from  a  work  of  Ibn  Sa'id  (c.  1250  A.D.), 
who  again  cites  an  older  author  (Al-Kortobi),  who,  in 
speaking  of  a  love  affair  at  the  court  of  the  caliph  Al-Amir 
(1097-1130),  says  "what  is  told  about  it  resembles  the 
romance  of  Al-Battal,  or  the  Thousand  and  One  Nights  " 
(Hitat,  Bulaked., 'i.  485,  ii.  181). 

That  the  Nights  which  we  have  are  not  the  original  trans 
lation  of  the  Hezdr  Afsdne  is  certain,  for  the  greater  part 
of  the  stories  are  of  Arabian  origin,  and  the  whole  is  so 
thoroughly  Mohammedan  that  even  the  princes  of  remote 
ages  who  are  introduced  speak  and  act  as  Moslems.  It 
might  be  conceived  that  this  is  due  to  a  gradual  process  of 
modernization  by  successive  generations  of  story-tellers. 
But  against  this  notion,  which  has  been  entertained  by 
some  scholars,  Lane  has  remarked  with  justice  that,  much 
as  MSS.  of  the  Nights  differ  from  one  another  in  points  of 
language  and  style,  in  the  order  of  the  tales,  and  the 
division  into  nights,  they  are  all  so  much  at  one  in 
essentials  that  they  must  be  regarded  as  derived  from  a 
single  original.  There  is  no  trace  of  a  recension  of  the 
text  that  can  be  looked  on  as  standing  nearer  to  the  Hezdr 
Afsdne.  And  the  whole  local  colour  of  the  work,  in  point 
of  dialect  and  also  as  regards  the  manners  and  customs 
described,  clearly  belongs  to  Egypt  as  it  was  from  the 
14th  to  the  16th  century.  Some  points,  as  De  Sacy  and 
Lane  have  shown,  forbid  us  to  place  the  book  earlier 
than  the  second  half  of  the  15th  century.  Galland's  MS. 
copy,  again,  was  in  existence  in  1548.  Lane  accordingly 
dates  the  work  from  the  close  of  the  15th  century  or  the 
beginning  of  the  16th,  but  this  date  appears  to  be  too 
late.  For  Abu'l-Mahasin,  an  Egyptian  historian  who  died 
in  1470,  writing  of  Hamdi,  a  famous  highwayman  of 
Baghdad  in  the  10th  century,  remarks  that  he  is  probably 
the  figure  who  used  to  be  popularly  spoken  of  as  Ahmed 
al-Danaf  (ed.  Juynboll,  ii.  305).  Now  in  the  Nights 
Ahmed  al-Danaf  really  plays  a  part  corresponding  to  that 
of  the  historical  Hamdi,  being  now  a  robber  (Lane,  ii. 
404)  and  again  a  captain  of  the  guard  (Lane,  ii.  249). 
It  would  seem  that  Abu'l-Mahasin  had  read  or  heard  the 
stories  in  the  Nights,  and  was  thus  led  to  compare  the 
historical  with  the  fictitious  character.  And,  if  this  be  so, 
the  Nights  must  have  been  composed  very  soon  after 
1450.1 

No  doubt  the  Nights  have  borrowed  much  from  the 
Hezdr  Afsdne,  and  it  is  not  improbable  that  even  in  the 
original  Arabic  translation  of  that  work  some  of  the  Per 
sian  stories  were  replaced  by  Arab  ones.  But  that  our 
Nights  differ  very  much  from  the  Hezdr  Afsdne  is  further 
manifest  from  the  circumstance  that,  even  of  those  stories 
in  the  Nights  which  are  not  Arabian  in  origin,  some  are 
borrowed  from  books  mentioned  by  Mas'udi  as  distinct 
from  the  Hezdr  Afsdne.  Thus  the  story  of  the  king  and 
his  son  and  the  damsel  and  the  seven  viziers  (Lane,  chap, 
xxi.  note  51)  is  in  fact  a  version  of  the  Book  of  Sindbdd,2 
while  the  story  of  Jalfad  and  his  son  and  the  vizier 
Shammas  (M'Naghten,  iv.  366  sq. ;  cf.  Lane,  iii.  530) 
corresponds  to  the  book  of  Ferza  and  Simds? 

Not  a  few  of  the  tales  are  unmistakably  of  Indian  or 

1  The   hypothesis  of  gradual  and  complete  modernization  is    also 
opposed  to  the  fact  that  the  other  romances  used  by  Cairene  story 
tellers  (such  as  those  of  'Antar   and   of  Saif)    retain  their  original 
local  colour  through  all  variations  of  language  and  style. 

2  On  this  famous  book,  the  Syriac  Sindibdn,  the  Greek   Syntipas, 
and  the  Seven  Sages  of  the  European  West,  see  SYRIAC  LITERATURE 
(vol.  xxii.  p.  850)  and  SPAIN  (vol.  xxii.  p.  354). 

3  De  Sacy  and  Lane  suppose  that  the  original  title  of  the  Arabic 
translation  of  the  Hezdr  Afsdne  was  The  Thousand  Nights.     But  most 
MSS.  of  Mas'udi  already  have  The  Thousand  and  One  Nights,  which 
is  also  the  name  given  by  Makrizi.     Both  ciphers  perhaps  mean  only 
"a  very  great  number,"  and  Fleischer  (De  Glossis  Habichtianis,  p.  4) 
has  shown  that  1001  is  certainly  used  iii  this  sense. 


Persian  origin,  and  in  these  poetical  passages  are  rarely 
inserted,  In  other  stories  the  scene  lies  in  Persia  or 
India,  and  the  source  is  foreign,  but  the  treatment 
thoroughly  Arabian  and  Mohammedan.  Sometimes,  in 
deed,  traces  of  Indian  origin  are  perceptible,  even  in  stories 
in  which  H&run  al-Rashid  figures  and  the  scene  is  Bagh 
dad  or  Basra.4  But  most  of  the  tales,  in  substance  and 
form  alike,  are  Arabian,  and  so  many  of  them  have  the 
capital  of  the  caliphs  as  the  scene  of  action  that  it  may 
be  guessed  that  the  author  used  as  one  of  his  sources  a 
book  of  tales  taken  from  the  era  of  Baghdad's  prosperity. 

The  late  date  of  the  Nights  appears  from  sundry  ana 
chronisms.  In  the  story  of  the  men  transformed  into  fish — 
white,  blue,  yellow,  or  red  according  as  they  were  Moslems, 
Christians,  Jews,  or  Magians  (Lane,  i.  99), — the  first 
three  colours  are  those  of  the  turbans  which,  in  1301, 
Mohammed  b.  Kelaiin  of  Egypt  commanded  his  Moslem, 
Christian,  and  Jewish  subjects  respectively  to  wear.5 
Again,  in  the  story  of  the  humpback,  whose  scene  is  laid 
in  the  9th  century,  the  talkative  barber  says,  "  this  is  the 
year  653"  (=1255  A.D.  ;  Lane,  i.  332,  writes  263,  but 
see  his  note),  and  mentions  the  caliph  Mostansir  (died 
1242),  who  is  incorrectly  called  son  of  Mostadi.6  In  the 
same  story  several  places  in  Cairo  are  mentioned  which 
did  not  exist  till  long  after  the  9th  century  (see  Lane,  i. 
379). r  The  very  rare  edition  of  the  first  200  nights  pub 
lished  at  Calcutta  in  1814  speaks  of  cannon,  which  are 
first  mentioned  in  Egypt  in  1383;  and  all  editions  some 
times  speak  of  coffee,  which  was  discovered  towards  the 
end  of  the  14th  century,  but  not  generally  used  till  200 
years  later.  In  this  and  other  points,  e.g.,  in  the  mention 
of  a  mosque  founded  in  1501  (Lane,  iii.  608),  we  detect 
the  hand  of  later  interpolators,  but  the  extent  of  such 
interpolations  can  hardly  perhaps  be  determined  even  by 
a  collation  of  all  copies.  For  the  nature  and  causes  of  the 
variations  between  different  copies  the  reader  may  consult 
Lane,  iii.  678,  who  explains  how  transpositions  actually 
arise  by  transcribers  trying  to  make  up  a  complete  set  of 
the  tales  from  several  imperfect  copies. 

Many  of  the  tales  in  the  Nights  have  an  historical  basis, 
as  Lane  has  shown  in  his  notes.  Other  cases  in  point 
might  be  added  :  thus  the  chronicle  of  Ibn  al-Jauzi  (died 
1200  A.D.)  contains  a  narrative  of  Kamar,  slave  girl  of 
Shaghb,  the  mother  of  Al-AIoktadir,  which  is  the  source 
of  the  tale  in  Lane,  i.  310  sq.,  and  of  another  to  be  found 
in  M'Naghteu,  iv.  557  sq. ;  the  latter  is  the  better  story, 
but  departs  so  far  from  the  original  that  the  author 
must  have  had  no  more  than  a  general  recollection  of  the 
narrative  he  drew  on.8  There  are  other  cases  in  the 
Nights  of  two  tales  which  are  only  variations  of  a  single 
theme,  or  even  in  certain  parts  agree  almost  word  for 
word.  Some  tales  are  mere  compounds  of  different  stories 
put  together  without  any  art,  but  these  perhaps  are,  as 
Lane  conjectures,  later  additions  to  the  book ;  yet  the 
collector  himself  was  no  great  literary  artist.  We  must 
picture  him  as  a  professional  story-teller  equipped  with  a 
mass  of  miscellaneous  reading,  a  fluent  power  of  narration, 
and  a  ready  faculty  for  quoting,  or  at  a  push  improvising, 
verses.  His  stories  became  popular,  and  were  written 
down  as  he  told  them, — hardly  written  by  himself,  else  we 
should  not  have  so  many  variations  in  the  text,  and  such 
insertions  of  "  the  narrator  says,"  "  my  noble  sirs,"  and 
the  like.  The  frequent  coarseness  of  tone  is  proper  to  the 
condition  of  Egyptian  society  under  the  Mameluke  sultans, 
and  would  not  have  been  tolerated  in  Baghdad  in  the  age 


4  Gildemeister,  De  Rebus  fndicis,  p.  89  sq. 

5  Quatremere,  Sultans  Mamloucs,  ii.  2,  p.  177  sq. 

6  Lane,  i.  342,  arbitrarily  writes  "Montasir"  for  ' 

7  See  also  Edinb.  Review,  July  1886,  p.  191  sq. 
s  See  De  Goeje  in  Gids,  1876,  ii.  pp.  397-411. 
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to  which  so  many  of  the  tales  refer.  Yet  with  all  their 
faults  the  Nights  have  beauties  enough  to  deserve  their 
popularity,  and  to  us  their  merit  is  enhanced  by  the 
pleasure  we  feel  in  being  transported  into  so  entirely  novel 
a  state  of  society. 

The  original  of  some  of  the  most  interesting  tales  in 
Galland's  version,  as  "  Aladdin  and  the  Wonderful  Lamp," 
"AH  Baba  and  the  Forty  Thieves,"  has  just  been  dis 
covered  by  Dr  Zotenberg  in  a  MS.  recently  acquired  by 
the  National  Library  at  Paris.  A  careful  examination 
of  this  MS.  and  of  the  Wortley-Montagu  MS.  in  the 
Bodleian  may  lead  perhaps  to  a  more  certain  conclusion 
as  to  the  time  of  composition. 

The  Thousand  and  One  Nights  became  known  in  Europe  through 
A.  Galland's  French  version  (12  vols.,  12mo,  Paris,  1704-12)  ; 
the  publication  was  an  event  in  literary  history,  the  influence 
of  which  can  be  traced  far  and  wide.  This  translation,  however, 
left  much  to  be  desired  in  point  of  accuracy,  and  especially  failed 
to  reproduce  the  colour  of  the  original  with  the  exactness  which 
those  who  do  not  read  merely  for  anmsement  must  desire.  It  was 
with  a  special  view  to  the  remedying  of  these  defects  that  Lane 
produced  in  1840  his  admirably  accurate,  if  somewhat  stilted, 
translation,  enriched  with  most  valuable  notes  and  a  discussion  of 
the  origin  of  the  work  (new  edition,  with  some  additional  notes, 
3  vols.,  8vo. ,  London,  1859).  Lane's  translation  omits  the  tales 
which  he  deemed  uninteresting  or  unfit  for  a  European  public. 
No  full  translation  into  English  can  be  published,  and,  though  two 
such  have  been  privately  printed,  and  one  of  these  (by  Sir  E. 
Burton)  is  being  reproduced  in  an  expurgated  form,  Lane's  version 
is  still  unsuperseded  for  all  serious  use.  Of  the  Arabic  text  of  the 
Nights  the  principal  editions  are — (1)  M'Nagh ten's  edition,  4  vols., 
8vo,  Calcutta,  1839-42  ;  (2)  the  Breslau  edition,  12  vols.,  12mo, 
1835-43,  the  first  8  vols.  by  Habicht,  the  rest  by  Fleischer  (com 
pare  as  to  the  defects  of  Habicht's  work,  Fleischer,  De  Glossis 
aabichtianis,  Leipsic,  1836) ;  (3)  the  first  Bulak  edition,  4  vols., 
1862-3.  (M.  J.  DEG.) 

THRACE  is  a  name  which  was  applied  at  various 
periods  to  areas  of  different  extent,  but  for  the  purposes 
of  this  article  it  will  be  taken  in  its  most  restricted  sense, 
as  signifying  the  Roman  province  which  was  so  called 
(Thracia,  see  Plate  of  the  Roman  empire  in  vol.1  xx.) 
after  the  district  that  intervened  between  the  river  Ister 
(Danube)  and  the  Haemus  Mountains  (Balkan)  had  been 
formed  into  the  separate  province  of  Moesia,  and  the 
region  between  the  rivers  Strymon  and  Nestus,  which 
included  Philippi,  had  been  added  to  Macedonia.  The 
boundaries  of  this  were — towards  the  N.  the  Hsemus,  on 
the  E.  the  Euxine  Sea,  on  the  S.  the  Propontis,  the  Helles 
pont,  and  the  ^Egean,  and  towards  the  W.  the  Nestus. 
The  most  distinguishing  features  of  the  country  were  the 
chain  of  Rhodope  (Despoto-dagh)  and  the  river  Hebrus 
(Maritza).  The  former  separates  at  its  northernmost  point 
from  the  Hsemus.  at  right  angles,  and  runs  southward 
at  first,  nearly  parallel  to  the  Nestus,  until  it  approaches 
the  sea,  when  it  takes  an  easterly  direction  :  this  bend 
is  referred  to  by  Virgil  in  the  line  (G-eorg.,  iii.  351) — 
Quaque  redit  medium  Rhodope  porrecta  sub  axem. 

The  summits  of  this  chain  are  higher  than  those  of 
Haemus,  and  not  a  few  of  them  range  from  5000  to  8000 
feet ;  the  highest  point,  so  far  as  is  at  present  known  (for 
these  mountains  have  been  imperfectly  explored),  rises 
towards  the  north-west,  near  the  point  where  now  stands 
the  famous  Bulgarian  monastery  of  Rilo.  The  Hebrus, 
together  with  its  tributaries  which  flow  into  it  from  the 
north,  east,  and  west,  drains  nearly  the  whole  of  Thrace. 
It  starts  from  near  the  point  of  junction  of  Hsemus  and 
Rhodope,  and  at  first  takes  an  easterly  direction,  the  chief 
town  which  lies  on  its  banks  in  the  earlier  part  of  its 
course  being  Philippopolis  ;  but,  when  it  reaches  the  still 
more  important  city  of  Hadrianopolis,  it  makes  a  sharp 
bend  towards  the  south,  and  enters  the  sea  nearly  opposite 
the  island  of  Samothrace.  The  greater  part  of  the  country 
is  hilly  and  irregular,  though  there  are  considerable  plains  ; 
but  besides  Rhodope  two  other  tolerably  definite  chains 


intersect  it,  one  of  which  descends  from  Hsemus  to  Adrian- 
ople,  while  the  other  follows  the  coast  of  the  Euxine  at 
no  great  distance  inland.  One  district  in  the  extreme 
north-west  of  Thrace  lay  beyond  the  watershed  that 
separates  the  streams  that  flow  into  the  ^Egean  from  those 
that  reach  the  Danube  :  this  was  the  territory  of  Sardica, 
the  modern  Sophia.  In  the  later  Roman  period  two  main 
lines  of  road  passed  through  the  country.  One  of  these 
skirted  the  southern  coast,  being  a  continuation  of  the 
Via  Egnatia,  which  ran  from  Dyrrhachium  to  Thessalonica, 
thus  connecting  the  Adriatic  and  the  ^Egean  ;  it  became 
of  the  first  importance  after  the  foundation  of  Constan 
tinople,  because  it  was  the  direct  line  of  communication 
between  that  city  and  Rome.  The  other  followed  a  north 
westerly  course  through  the  interior,  from  Constantinople 
by  Hadrianopolis  and  Philippopolis  to  the  Hsemus,  and 
thence  by  Naissus  (Nisch)  through  Moesia  in  the  direction 
of  Pannonia,  taking  the  same  route  by  which  the  post-road 
now  runs  from  Constantinople  to  Belgrade.  The  climate  of 
Thrace  was  regarded  by  the  Greeks  as  very  severe,  and 
that  country  was  spoken  of  as  the  home  of  the  north  wind, 
Boreas.  The  coast  in  the  direction  of  the  Euxine  also  was 
greatly  feared  by  sailors,  as  the  harbours  were  few  and 
the  sea  proverbially  tempestuous  ;  but  the  southern  shore 
was  more  attractive  to  navigators,  and  here  we  find  the 
Greek  colonies  of  Abdera  and  Mesambria  on  the  ^Egean, 
Perinthus  on  the  Propontis,  and,  the  most  famous  of  all, 
Byzantium,  at  the  meeting-point  of  that  sea  and  the 
Bosphorus.  Another  place  which  proved  attractive  to 
colonists  of  that  race  was  the  curious  narrow  strip  of 
ground,  called  the  Thracian  Chersonese,  that  intervened 
between  the  Hellespont  and  the  Bay  of  Melas,  which  pene 
trates  far  into  the  land  on  its  northern  side.  Among  the 
cities  that  occupied  it,  Sestos  and  Callipolis  (Gallipoli)  are 
the  most  worthy  of 'mention.  In  order  to  prevent  the 
incursions  of  the  Thracians,  a  wall  was  built  across  its 
isthmus,  which  was  less  than  five  miles  in  breadth.  The 
north-eastern  portion  of  the  ^Egean,  owing  to  its  proximity 
to  the  coast  of  Thrace,  was  known  as  the  Thracian  Sea, 
and  in  this  were  situated  the  islands  of  Thasos,  Samo 
thrace,  and  Imbros. 

There  is  no  sufficient  evidence  to  determine  the  ethnological 
affinities  of  the  Thracian  race.  Their  language  has  perished,  and 
the  information  respecting  them  which  has  come  down  to  us  hardly 
furnishes  more  than  material  for  conjecture,  so  that  the  most  that 
we  can  affirm  on  the  subject  is  that  they  belonged  to  the  Indo- 
European  family.  The  most  striking  archaeological  monuments  of 
the  prehistoric  period  are  the  sepulchral  mounds,  which  have  been 
compared  in  appearance  to  the  tumulus  on  the  plain  of  Marathon ; 
these  are  found  by  thousands  in  various  parts  of  the  country,  espe 
cially  in  the  neighbourhood  of  the  ancient  towns.  As  Roman 
implements  and  ornaments  have  been  found  in  some  of  them,  it  is 
plain  that  this  mode  of  burial  continued  to  be  practised  until  a 
late  period.  The  deity  whose  worship  prevailed  most  extensively 
in  the  country  was  Dionysus.  The  most  powerful  Thracian  tribe 
was  that  of  the  Odrysse,  whose  king,  Teres,  in  the  middle  of  the 
5th  century  B.C.  extended  his  dominion  so  as  to  include  the  greater 
part  of  Thrace.  During  the  Peloponnesian  War  his  son  Sitalccs 
was  an  ally  of  some  importance  to  the  Athenians,  because  he  kept 
in  check  the  Macedonian  monarch,  who  opposed  the  interests  of 
the  Athenians  in  the  Chalcidic  peninsula.  On  the  death  of  that 
prince  his  kingdom  was  divided,  and  the  power  of  the  Thracians 
was  consequently  diminished ;  but  in  the  time  of  Philip  of  Macedoh 
we  find  Cersobleptes,  -who  ruled  the  south-eastern  portion  of  the 
country,  exercising  an  important  influence  on  the  policy  of  Athens. 
During  the  early  period  of  the  Roman  empire  the  Thracian  kings 
were  allowed  to  maintain  an  independent  sovereignty,  while 
acknowledging  the  suzerainty  of  Rome,  and  it  was  not  until  the 
reign  of  Vespasian  that  the  country  was  reduced  to  the  form  of  a 
province.  From  its  outlying  position  in  the  northern  part  of  the 
Balkan  peninsula,  it  was  much  exposed  to  the  inroads  of  barbarian 
invaders,  so  that  it  was  overrun  by  the  Goths  on  several  occasions, 
and  subsequently  by  the  Huns ;  but  its  proximity  to  Constantinople 
caused  its  fortunes  to  be  closely  connected  with  those  of  that  city, 
from  the  time  when  it  became  the  capital  of  the  Eastern  empire. 
In  the  course  of  time  its  inhabitants  seem  to  have  been  thoroughly 
Romanized,  and  to  have  adopted  the  Latin  language,  and  there  is 
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much  probability  in  the  view  that  they  were  the  progenitors  of  the 
Vlachs,  or  Roumanians  south  of  the  Danube,  whose  language  is  of 
Latin  origin,  and  who  at  various  periods  formed  an  important 
factor  in  the  countries  to  the  northward  of  Greece.  The  first 
evidence  of  the  development  of  this  nationality  is  found  in  a 
curious  story  told  by  Theophanes  at  the  end  of  the  6th  century. 
At  that  time  a  khan  of  the  Avars  had  overrun  the  Eastern  empire 
and  appeared  before  the  walls  of  Constantinople ;  but  two  generals 
of  the  imperial  forces,  who  had  concealed  themselves  in  the  Balkan, 
succeeded  in  mustering  a  considerable  body  of  troops,  and  were  on 
their  way  to  surprise  the  rear  of  the  Avars  when  their  project  was 
brought  to  an  end  by  the  following  occurrence.  One  of  the  beasts 
of  burden  happened  to  fall  down  in  the  line  of  march,  on  which 
some  one  close  by  called  out  to  its  driver,  in  the  language  of  the 
country,  "  Torna,  torna,  fratre,"  that  is,  "  Turn  him  round,  brother." 
The  driver  did  not  hear  this,  but  the  other  soldiers  did;  and, 
thinking  the  enemy  were  upon  them,  and  that  this  was  the  sign 
for  retreat,  they  took  up  the  cry  "Torna,  torna,"  and  the  whole 
force  fled  precipitately.  It  seems  probable  that  the  men  who  used 
these  words  were  Roumanian  inhabitants  of  the  Balkan.  In  the 
course  of  the  Middle  Ages  the  northern  parts  of  Thrace  and  some 
other  districts  of  that  country  were  occupied  by  a  Bulgarian  popu 
lation  ;  and  in  1361  the  Ottomans,  who  had  previously  established 
themselves  in  Europe,  made  themselves  masters  of  Adrianople, 
which  for  a  time  became  the  Turkish  capital.  When  Constanti 
nople  fell  in  1453,  the  whole  country  passed  into  the  hands  of  the 
Turks,  and  in  their  possession  it  remained  until  1878,  when,  in 
accordance  with  the  provisions  of  the  treaty  of  Berlin,  the  northern 
portion  of  it  was  placed  under  a  separate  administration,  with  the 
title  of  Eastern  Roumelia ;  this  province  has  now  become,  to  all 
intents  and  purposes,  a  part  of  the  principality  of  Bulgaria.  The 
population  of  Thrace  at  the  present  day  is  composed  of  Turks, 
Greeks,  and  Bulgarians.  (H.  F.  T.) 

THRALE.     See  PIOZZI. 

THRASYBULUS,  an  Athenian  who  played  a  distin 
guished  part  in  the  latter  years  of  the  Peloponnesian  War 
and  in  the  restoration  of  the  democracy  at  Athens.  In 
411  B.C.,  as  an  officer  in  the  Athenian  armament  at  Samos, 
he  energetically  opposed  the  oligarchical  conspiracy  of  the 
Four  Hundred,  and  was  mainly  instrumental  in  keeping 
the  fleet  and  army  loyal  to  the  democracy  and  in  procur 
ing  the  recall  of  the  banished  Alcibiades.  At  the  battle 
of  Cynnosema,  in  the  same  year,  he  commanded  the  right 
wing  of  the  Athenian  fleet,  and  to  his  valour  and  conduct 
the  Athenian  victory  was  largely  due.  He  took  an  active 
part  in  the  naval  operations  of  the  following  years,  being 
present  at  the  victories  of  Cyzicus  (410)  and  Arginusae 
(406).  In  407  he  commanded  a  squadron  on  the  Thracian 
coast,  where  he  reduced  places  which  had  gone  over  to  the 
Lacedaemonians.  "When  the  infamous  Thirty  Tyrants  were 
at  the  height  of  their  power  in  Athens,  Thrasybulus,  who 
as  a  democrat  had  been  banished,  marched  from  Thebes 
with  about  seventy  men,  with  the  connivance  of  Thebes, 
and  established  himself  at  Phyle,  a  strong  place  in  the 
rear  of  Athens.  There  he  repulsed  an  attack  directed 
against  him  by  the  Thirty ;  his  numbers  increased,  and, 
after  surprising  and  routing  a  body  of  foot  and  horse,  he 
seized  Piraeus,  the  port  of  Athens,  but,  finding  the  circuit 
of  the  walls  too  great  to  be  defended  by  his  small  force, 
he  retired  into  the  adjoining  Munychia.  Here  he  was 
attacked  by  the  troops  of  the  Thirty,  but  in  the  street- 
fighting  the  democrats  had  the  best  of  it,  and  the  Thirty 
were  in  consequence  deposed  and  retired  to  Eleusis. 
Hostilities,  however,  continued  until  Pausanias,  one  of  the 
kings  of  Sparta,  intervened,  and  by  force  and  craft  effected 
a  reconciliation.  The  democrats  marched  into  Athens 
with  all  the  pomp  of  war,  and  sacrificed  to  Athene  on  the 
Acropolis.  This  restoration  of  the  democracy  by  Thrasy 
bulus  ranked  henceforward  with  the  memorable  deeds 
of  Athenian  history.  To  his  counsels  seems  due  in  part 
the  credit  for  the  wise  moderation  with  which  the  demo 
crats  used  their  victory,  and  the  inviolate  good  faith 
with  which  they  observed  the  political  amnesty.  The 
grateful  citizens  rewarded  their  champion  with  an  olive 
crown.  In  395,  when  Thebes  was  threatened  by  Sparta, 
the  Athenians,  stimulated  by  Thrasybulus,  repaid  the 


friendly  shelter  which  the  Thebans  had  afforded  them  in 
exile  by  resolving  to  stand  by  Thebes  against  Sparta,  and 
by  actually  sending  a  force  under  Thrasybulus  to  her  aid. 
In  390,  while  the  war  known  as  the  Corinthian  was  still 
dragging  on,  Thrasybulus  was  sent  with  a  fleet  to  check  the 
growing  power  of  Sparta  in  the  ^Egean.  He  substituted  a 
democracy  for  an  oligarchy  at  Byzantium,  and  won  the 
friendship  of  Chalcedon ;  then,  landing  in  Lesbos,  he 
defeated  a  joint  force  of  Lacedaemonians  and  Lesbians.  In 
the  following  spring  he  prepared  to  assist  Rhodes,  which 
was  threatened  by  the  Lacedaemonians ;  but  to  recruit  his 
forces  he  levied  contributions  from  various  cities.  At 
Aspendus,  in  Pamphylia,  an  outrage  committed  by  some 
of  his  men  roused  the  anger  of  the  people,  who  fell  on 
him  by  night,  and  slew  him  in  his  tent.  He  was  buried 
at  Athens,  in  the  Ceramicus,  near  the  graves  of  Pericles 
and  Phormio. 

THREADWORMS.     See  NEMATOIDEA. 

THREE  RIVERS,  the  third  city  of  Quebec  province, 
Canada,  and  capital  of  St  Maurice  county,  is  situated  at 
the  confluence  of  the  rivers  St  Maurice  and  St  Lawrence. 
The  St  Maurice  flows  in  from  the  north,  and,  being  divided 
at  its  mouth  by  two  islands,  the  channels  give  the  town 
its  name.  It  is  on  the  line  of  the  Canadian  Pacific  Rail 
way,  78  miles  south-west  of  Quebec,  and  92  north-east 
of  Montreal.  Founded  in  1634,  Three  Rivers  is  one  of 
the  oldest  towns  in  Quebec.  It  is  the  centre  of  a  large 
lumber  trade,  which  is  carried  on  by  the  St  Maurice  and 
its  tributaries.  Three  leagues  from  the  city  are  the  St 
Maurice  forges,  where  iron  wares  were  formerly  manu 
factured  extensively.  Other  industries  are  furniture  and 
cabinet  making,  boot  and  shoe  making,  and  those  carried 
on  in  the  spool  factories,  brass  and  lead  foundries,  sawmills, 
and  carriage  factories.  The  city  is  the  residence  of  the 
Roman  Catholic  bishop  whose  diocese  bears  the  same 
name.  The  chief  trade  is  in  lumber,  grain,  cattle,  &c., 
which  find  sale  in  South  America,  the  West  Indies,  Great 
Britain,  and  the  United  States.  The  city  sends  one 
member  to  the  Canadian  House  of  Commons  and  one 
to  the  Legislative  Assembly.  The  population  of  the  city 
in  1881  was  8670  (males  4173,  females  4497).  The 
district  of  Three  Rivers  comprises  the  counties  of  St 
Maurice,  Nicolet,  Champlain,  and  Maskinonge". 

THROAT  DISEASES.  These  form  a  large  and  import 
ant  class,  and  include  some  of  the  most  serious  and  fatal 
of  maladies  (see  CROUP  and  DIPHTHERIA).  The  present 
article  will  be  devoted  mainly  to  a  general  account  of  the 
more  common  diseases  affecting  the  upper  part  of  the  re 
spiratory  passages,  but  certain  morbid  conditions  of  the 
back  of  the  mouth  and  of  the  gullet  will  also  be  referred 
to.  The  diagnosis  of  not  a  few  of  these  diseases  has  been 
greatly  aided  by  the  introduction  into  medical  practice  of 
the  laryngoscope  ;  but,  while  the  use  of  this  instrument  is 
a  part  of  the  education  of  every  well-equipped  medical 
practitioner,  the  minute  investigation  and  the  treatment 
of  the  more  occult  and  serious  maladies  affecting  the 
throat  are  by  general  consent,  and  with  much  advantage, 
relegated  to  the  specialist. 

Laryngitis,  or  inflammation  of  the  mucous  membrane  of  the 
Larynx,  may  be  either  acute  or  chronic. 

Acute  laryngitis  is  usually  produced  by  exposure  to  cold  directly, 
or  by  a  catarrh  extending  either  from  the  nasal  or  from  the  bronchial 
mucous  membrane  into  that  of  the  larynx.  It  is  an  occasional  accom 
paniment  of  certain  of  the  infectious  diseases  in  which  the  throat 
is  liable  to  suffer,  such  as  small-pox,  measles,  scarlet  fever,  and 
erysipelas.  Excessive  use  of  the  voice,  as  in  loud  speaking  or  sing 
ing,  sometimes  gives  rise  to  laryngitis.  Further,  the  inhalation  of 
irritating  particles,  vapours,  &c.,  and  the  local  effects  of  swallowing 
very  hot  fluids,  are  well-recognized  causes.  The  chief  changes  in 
the  larynx  are  great  redness,  with  swelling  of  the  parts,  which  affect 
the  whole  interior  of  the  cavity,  but  are  specially  marked  where 
the  tissues  are  lax,  such  as  the  neighbourhood  of  the  epiglottis  and 
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of  the  vocal  cords.  The  effect  is  to  produce  narrowing  of  the 
channel  for  the  entrance  of  air,  and  to  this  the  chief  dangers  are 
due.  The  symptoms  vary  with  the  intensity  of  the  attack,  but, 
along  with  more  or  less  feverishness  and  constitutional  disturbance, 
there  is  usually  a  sense  of  heat,  dryness,  and  pain  in  the  throat, 
attended  with  some  difficulty  in  the  act  of  swallowing.  Cough  is 
a  constant  symptom,  and  is  either  loud,  barking,  or  clanging,  or 
else  husky  and  toneless.  It  is  at  first  dry,  but  afterwards  is  ac 
companied  with  expectoration.  The  voice,  like  the  cough,  is  rough 
or  husky.  The  breathing  shows  evidence  of  laryngeal  obstruction, 
both  inspiration  and  expiration  being  prolonged  and  difficult,  with 
a  somewhat  hissing  sound,  and  with  almost  no  interval  between 
the  two  acts.  In  severe  cases  the  face  and  surface  generally  become 
livid,  and  suffocation  threatens,  particularly  during  the  paroxysms 
of  coughing.  In  favourable  cases,  which  form  the  majority,  the 
attack  tends  to  abate  in  a  few  days,  but  on  the  other  hand  death 
may  occur  suddenly  in  a  suffocative  paroxysm,  particularly  in  the 
case  of  children.  Many  cases  of  acute  laryngitis  are  so  compara 
tively  slight  as  to  make  themselves  known  only  by  hoarseness  and 
the  character  of  the  cough ;  nevertheless  in  every  instance  the 
attack  demands  serious  attention.  The  treatment  consists  in  keep 
ing  the  patient  in  bed  in  an  atmosphere  of  60°  to  70°  F.,  made 
moist  by  steam.  The  use  of  warm  gargles,  and  the  frequent 
inhalation  of  the  vapour  of  hot  water,  containing  such  soothing 
substances  as  benzoin,  conium,  hop,  &c.,  and  the  application  of  hot 
fomentations  to  the  throat,  will  be  found  of  much  value.  Internally 
diaphoretics,  such  as  small  doses  of  antimony  or  Dover's  powder, 
are  also  to  be  recommended.  Such  remedies  usually  suffice  to  re 
lieve  the  attack,  but  in  very  severe  cases  more  active  interference 
may  be  necessary.  When  there  is  much  swelling  of  the  mucous 
membrane  in  the  upper  portion  of  the  larynx,  scarification  of  the 
parts  with  the  aid  of  the  laryngoscope  may  afford  relief,  but 
tracheotomy  should  not  be  neglected  where  death  appears  to  be 
imminent  from  suffocation.  Attacks  of  laryngitis  may  be  largely 
prevented  in  those  liable  to  them  by  a  regimen  calculated  to  in 
vigorate  the  system,  such  as  the  cold  bath,  regular  open-air  exer 
cise,  &c. 

Chronic  laryngitis  may  occur  as  a  result  of  repeated  attacks  of 
the  acute  form,  or  may  arise  independently  from  such  causes  as 
habitual  exposure  (especially  where  along  with  this  there  is  over 
indulgence  in  alcohol),  the  habitual  overuse  of  the  vocal  organs, 
&c.  The  changes  taking  place  in  the  parts  are  more  permanent 
than  in  the  acute  form,  consisting  mainly  in  thickening  of  the 
mucous  membrane,  vocal  cords,  &c.  With  it  may  be  ulceration, 
and  also  sometimes  destruction,  of  the  cartilaginous  parts  of  the 
larynx.  The  symptoms  vary  according  to  the  extent  and  amount, 
as  well  as  the  duration,  of  the  inflammation.  Thus  there  may 
simply  be  a  certain  huskiness  or  hoarseness  on  attempts  at  the  use 
of  the  voice,  this  condition  being  well  exemplified  in  the  so-called 
clergyman's  sore  throat  (dysphonia.  clcricorum) ;  while,  on  the  other 
hand,  there  may  be,  not  only  complete  loss  of  voice,  but  severe  pain 
in  the  act  of  swallowing  and  great  difficulty  in  breathing,  accom 
panied  sometimes  with  expectoration  of  large  quantities  of  matter 
in  the  cases  where  ulceration  is  present  Under  this  variety  of  the 
disease  may  be  included  the  ulceration  due  to  syphilis  and  that 
occurring  in  the  course  of  phthisis,  both  of  which  are  attended 
with  the  symptoms  now  mentioned.  The  diagnosis  and  the  treat 
ment  of  all  such  cases  is  greatly  aided  by  the  use  of  the  laryngo 
scope,  by  which  a  view  of  the  affected  parts  can  be  obtained,  and 
the  proper  remedies  more  readily  applied.  In  the  treatment  of 
the  chronic  forms  of  laryngitis  rest  to  the  parts  is  essential,  any 
attempts  at  continuing  the  use  of  the  voice  only  aggravating  the 
condition ;  while  tonic  remedies  and  regimen  should  be  diligently 
employed  to  strengthen  the  system  generally.  Applications  to  the 
affected  parts  in  the  forms  of  solutions  of  silver,  alum,  zinc,  tannin, 
&c.,  either  by  means  of  a  sponge-probang  introduced  into  the  cavity 
or  by  the  simpler  method  of  spraying,  are  often  beneficial.  The 
insufflation  of  powders,  such  as  iodoform,  or  starch  mixed  with  a 
minute  quantity  of  morphia,  is  also  of  service,  as  are  likewise  in 
halations  of  vapours  of  iodine,  carbolic  acid,  turpentine,  eucalyptus, 
&c.  In  aggravated  forms  of  this  disease  tracheotomy  is  occasion 
ally  necessary  to  relieve  threatened  suffocation. 

Symptoms  similar  to  those  already  described  are  produced  by 
tumours  and  other  growths  in  the  larynx.  Such  growths  may  be 
of  simple  character,  in  the  form  of  isolated  fibrous  formations 
attached  by  a  peduncle  to  some  portion  of  the  laryngeal  mucous 
membrane,  or  as  warty  excrescences  occurring  upon  or  in  the  neigh 
bourhood  of  the  vocal  cords.  They  are  detected  by  means  of  the 
laryngoscope,  and  can  often  be  dealt  with  effectually  by  the  surgeon. 
In  the  more  serious  malignant  tumours  (epitheliomatous  or  cancer- 
ous),  which  either  take  origiu  in  the  larynx,  or  spread  into  it  from 
adjacent  parts,  interference  by  surgical  measures  can  only  afford 
temporary  relief. 

Certain  affections  of  the  larynx  are  of  purely  nervous  origin,  and 
occur  independently  of  any  local  disease.  One  of  the  most  import 
ant  of  these  is  laryngismus  stridulus,  otherwise  called  child-croiv- 
ing  or  spasmodic  croup.  This  condition  occurs  chiefly  during  the 


early  years  of  childhood,  often  in  infants  during  dentition,  and 
manifests  itself  after  premonitory  symptoms  of  a  common  catarrh, 
lasting  a  day  or  two,  by  the  occurrence  of  a  violent  suffbcative 
attack  due  to  sudden  spasmodic  approximation  of  the  vocal  cords, 
and  consequent  interruption  to  the  breathing.  The  symptoms  are 
not  connected  with  any  local  inflammatory  condition,  but  are  the 
result  of  reflex  irritation  affecting  the  nerves  supplying  the  laryn 
geal  muscles.  Such  disturbance  appears  specially  apt  to  occur  in 
rickety  or  otherwise  unhealthy  children,  in  connexion  either  with 
dentition  or  with  disorders  of  the  alimentary  canal.  The  onset  is 
sudden,  resembling  a  convulsive  seizure,  and  symptoms  of  suffoca 
tion  are  at  once  developed.  The  child  makes  strong  efforts  to 
inspire,  which  are  accompanied  with  stridulous  or  crowing  sounds, 
but,  notwithstanding,  very  little  air  can  enter  the  chest  owing  to 
the  spasm  of  the  glottis,  and  unless  relief  speedily  comes  death 
may  be  very  rapid.  In  most  cases,  however,  the  attack  quickly 
passes  off,  and  the  child  seems  little  the  worse.  A  liability  to  this 
disorder  is  sometimes  observed  in  families,  and  in  such  instances 
the  attacks  are  apt  to  occur  in  their  more  serious  and  fatal  forms. 
Treatment  to  be  of  any  avail  must  be  promptly  applied.  It  con 
sists  mainly  in  the  employment  of  means  to  allay  the  spasm.  The 
use  of  the  warm  bath  is  very  serviceable  for  this  purpose,  as  is  also 
chloroform  inhalation.  But  one  of  the  simplest  and  most  effec 
tual  measures  is  putting  the  finger  back  into  the  child's  mouth, 
which  is  sufficient  in  many  cases  to  relax  the  spasm  of  the  glottis, 
and  permit  the  entrance  of  air.  In  impending  asphyxia  the  dash 
ing  of  cold  water  over  the  face  and  chest,  and  the  use  of  artificial 
respiration,  should  be  tried,  and  even  tracheotomy  or  laryngotomy 
if  practicable.  In  all  cases  every  effort  should  be  made  to  discover 
any  causes  likely  to  produce  nervous  irritation,  such  as  teething, 
intestinal  worms,  &c.,  and  to  deal  with  these  by  appropriate 
remedies.  • 

Symptoms  not  unlike  those  now  described  sometimes  occur  in 
adults  as  the  result  of  irritation  of  the  recurrent  laryngeal  nerve, 
by  the  pressure  upon  it  of  a  thoracic  aneurism  or  other  tumour. 
Such  pressure,  if  long  continued,  results  in  paralysis  of  the  nerve, 
occasioning  more  or  less  constant  trouble  in  breathing. 

In  the  condition  known  as  nervous  aphonia,  which  occurs  mostly 
in  women  of  hysterical  habit  or  in  circumstances  of  enfeebled 
health,  the  voice  becomes  reduced  to  a  whisper,  but  there  is 
seldom  any  affection  of  the  breathing,  or  cough,  and  the  laryngo 
scope  reveals  a  perfectly  healthy  state  of  the  parts.  In  such  cases 
the  remedies  must  be  directed  to  the  improvement  of  the  general 
health.  The  use  of  electricity  (faradism)  applied  to  the  neck  is 
often  attended  «with  marked  benefit. 

Diseases  affecting  the  Trachea,  are  usually  associated  with 
laryngeal  affections  on  the  one  hand  or  bronchial  on  the  other,  and 
their  separate  consideration  is  unnecessary. 

The  Tonsils  are  frequently  the  seat  of  inflammation,  and  acute 
tonsillitis  or  quinsy  is  one  of  the  most  common  forms  of  sore 
throat.  This  affection  is  usually  induced  by  cold,  but  it  would 
appear  to  arise  under  other  conditions  also,  such  as  digestive 
disturbances,  &c.  It  is  said  to  be  more  common  in  persons  of 
rheumatic  constitution,  and  one  attack  predisposes  to  others. 
The  symptoms  come  on  somewhat  suddenly  .and  sharply,  with 
chill  followed  by  fever,  the  temperature  freq-uently  attaining  a 
high  point  of  elevation.  Pain  is  experienced  in  the  act  of 
swallowing  from  the  outset.  The  inflammation  is  usually  at  first 
confined  to  one  tonsil,  but  on  examining  the  throat  there  is  seen  to 
be  considerable  redness  and  swelling  of  the  whole  surrounding 
mucous  membrane,  the  uvula,  soft  palate,  &c.,  while  a  copious 
secretion  accumulates  at  the  parts,  and  causes  much  discomfort. 
The  act  of  swallowing  becomes  increasingly  difficult,  and  fluids  are 
apt  to  regurgitate  through  the  nose.  Pain  is  felt  along  the 
Eustachian  tube  towards  the  ear,  and  there  are  tenderness  and 
swelling  in  the  neck  about  the  angle  of  the  jaw  on  the  affected 
side.  The  voice  acquires  a  peculiar  and  very  characteristic  snuffl 
ing  tone,  and  there  may  be  some  embarrassment  to  the  breathing. 
In  a  few  days  the  inflamed  tonsil  shows  signs  of  suppurating,  and 
an  abscess  is  seen  to  be  bulging  forward  into  the  mouth.  When 
this  bursts  or  is  evacuated,  speedy  relief  is  obtained,  and  the  patient 
is  soon  restored  to  his  usual  health.  Occasionally,  however,  the 
inflammation  passes  from  the  one  tonsil  to  the  other,  and  a  similar 
experience  has  to  be  gone  through  again.  An  attack  of  quinsy 
rarely  lasts  beyond  a  week  or  ten  days,  and  is  not  as  a  rule 
attended  with  danger  to  life,  although  it  is  said  that  suffocation 
has  occasionally  occurred  owing  to  the  bursting  of  a  large  tonsillar 
abscess  during  sleep,  and  the  passage  of  its  contents  into  the 
trachea.  The  treatment  fora  quinsy  is  much  the  same  as  that  for 
an  ordinary  catarrh  or  cold, — confinement  to  the  house,  the  employ 
ment  of  diaphoretics  or  mild  laxatives,  together  with  light  diet, 
being  all  that  is  necessary  as  regards  general  management.  For 
the  relief  of  the  local  inflammation  the  frequent  employment  of 
warm  gargles  of  milk  and  water  or  glycerin  and  water  or  the 
inhalation  of  vapour  afford  much  relief,  as  do  also  hot  applications 
to  the  neck.  Some  authorities  recommend  the  sucking  of  ict1  and 
the  external  application  of  cold  compresses,  but  on  the  whole 
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warmth  appears  to  be  the  more  soothing  remedy.  When  an  abscess 
has  formed  it  rnay  be  punctured,  but  care  requires  to  be  observed  in 
doing  this  that  no  injury  be  inflicted  on  any  important  blood-vessel. 

The  tonsils  are  frequently  the  seat  of  permanent  enlargement 
(chronic  tonsillitis},  which  may  result  from  frequent  attacks  of 
quinsy  or  may  exist  independently.  They  are  often  seen  in 
delicate  young  people,  and,  in  the  case  of  some  at  least,  denote  a 
strumous  tendency.  They  give  trouble  from  the  mechanical 
impediment  they  present  to  swallowing  and  clear  articulation,  and 
when  very  large  they  cause  the  breathing  to  be  more  or  less  noisy 
at  all  times,  but  especially  during  sleep,  while  again  they  may  give 
rise  to  a  measure  of  deafness.  They  are  treated  by  remedies  which 
promote  the  general  nutrition,  such  as  cod-liver  oil,  iron,  &c.,  by 
the  use  of  astringent  gargles,  and  when  necessary  by  excision. 

The  Pharynx  or  upper  portion  of  the  gullet  (seen  to  a  large 
extent  on  looking  at  the  back  of  the  mouth)  is  frequently  the 
seat  of  a  chronic  inflammatory  condition,  usually  associated  with 
derangements  of  the  digestive  organs,  and  sometimes  the  result  of 
excessive  tobacco  smoking.  On  inspection  the  mucous  membrane 
is  seen  to  be  unduly  red  and  glazed  looking,  with  the  enlarged 
follicles  standing  out  prominently.  It  produces  considerable 
irritation,  cough,  and  discomfort,  which  may  be  of  long  continu 
ance  unless  subjected  to  appropriate  treatment.  This  consists 
in  removing  any  local  source  of  irritation,  in  rectifying  by  diet 
and  other  remedies  (see  STOMACH  DISEASES)  any  gastric  disturb 
ance,  and  by  the  application  to  the  parts  of  silver  or  other  mild 
caustic  solution. 

The  (Esophagus  or  gullet  may  be  the  seat  of  catarrhal  or 
inflammatory  conditions,  but  the  more  important  ailments  affect 
ing  this  tract  are  those  which  arise  from  local  injuries,  such  as  the 
swallowing  of  scalding  or  corrosive  substances.  This  may  cause 
ulceration  followed  with  cicatrization  which  narrows  the  passage 
and  produces  the  symptoms  of  stricture  of  the  oesophagus, — namely, 
pain  and  difficulty  in  swallowing,  with  regurgitation  of  the  food. 
The  severity  of  the  case  will  necessarily  depend  upon  the  amount 
of  narrowing  and  consequent  mechanical  obstruction,  but  in  some 
instances  this  has  occurred  to  such  an  extent  as  practically  to 
occlude  the  canal.  Cases  of  cesophageal  stricture  of  the  kind  now 
referred  to  may  sometimes  be  relieved  by  the  diligent  use  of  the 
bougie,  but  not  unfrequently,  in  order  to  prevent  death  by 
starvation,  surgical  interference  is  requisite  to  form  an  opening 
into  the  stomach  by  means  of  which  food  may  be  introduced. 

A  still  more  serious  and  frequent  cause  of  cesophageal  stricture 
is  that  due  to  cancerous  growth  in  the  canal,  which  may  occur  at 
any  part,  but  is  most  common  at  the  lower  end,  in  the  vicinity 
of  the  entrance  into  the  stomach.  The  symptoms  of  this  condition 
are  increasing  difficulty  in  the  passage  downwards  of  the  food, 
the  steady  decline  in  strength,  and  the  development  of  the  cancer 
ous  cachexia,  together  with  enlargements  of  the  glands  in  the 
neck  ;  while  the  diagnosis  is  rendered  the  more  certain  by  the 
absence  of  any  cause,  such  as  local  injury,  for  the  formation  of  a 
stricture,  and  by  the  age  (as  a  rule  at  or  beyond  middle  life). 
Treatment  here  can  only  be  palliative  while  life  continues,  which 
in  general  is  not  long.  Feeding  by  the  bowel  (enemata)  may  be 
advantageously  resorted  to  as  supplementary  to  efforts  to  admin 
ister  liquid  nutriment  in  the  usual  way.  It  is  to  be  observed  in 
all  cases  of  organic  stricture  that  the  food  does  not  necessarily 
return  at  once,  but  seems  as  if  it  had  passed  into  the  stomach. 
In  reality,  however,  it  has  passed  into  the  dilated  or  pouched 
portion  of  the  canal,  which  is  almost  always  present  immediately 
above  the  seat  of  stricture,  where  it  remains  until,  from  its  amount, 
it  regurgitates  back  into  the  mouth,  when  it  can  be  seen,  by  the 
absence  of  any  evidence  of  digestion,  that  it  has  never  been  within 
the  cavity  of  the  stomach.  While  in  this  way  a  large  quantity  of 
the  food  returns,  it  often  happens  that  a  small  amount  of  the 
liquid  portion  does  trickle  through  the  narrowed  canal  into  the 
stomach,  and  thus  life  may  be  prolonged  for  a  considerable  time. 

Strictures  of  the  oesophagus  may  also  be  produced  by  the  pres 
sure  of  tumours  or  aneurisms  within  the  cavity  of  the  chest  but 
external  to  the  canal.  Further,  a  variety  of  cesophageal  stricture 
is  not  unfrequently  met  with  which  is  due  entirely  to  nervous 
causes,  and  is  quite  unconnected  with  organic  disease, — namely, 
that  form  occurring  in  hysterical  females  termed  spasmodic  stric 
ture.  Here  the  attack  of  difficulty  in  swallowing  comes  on  usually 
when  the  patient  is  at  meals,  and  the  food  cannot  pass  down.  The 
absence,  however,  of  all  history  of  any  organic  source  of  disease, 
and  especially  the  perfect  facility  with  which  the  cesophageal  tube  or 
bougie  is  passed,  together  with  other  manifestations  of  hysteria  com 
monly  present,  serve  readily  to  establish  the  diagnosis.  The  remedies 
most  suitable  are  tonics  and  the  frequent  passage  of  the  stomach- 
tube,  which  as  a  rule  soon  entirely  removes  the  tendency  to  spasm. 

Finally,  difficulty  in  swallowing  sometimes  occurs  in  certain 
serious  nervous  diseases  from  paralysis  affecting  the  nerves  supply 
ing  the  muscular  coats  of  the  oesophagus,  which  thus  loses  its 
propulsive  power.  When  such  complications  occur  they  usually 
denote  an  advanced  stage  of  the  central  disease  with  which  they 
are  connected,  and  a  speedily  fatal  termination.  (J.  0.  A.) 


THRONDHJEM,  or  TRONDHJEM  (DRONTHEIM),  the 
third  town  of  Norway,  capital  of  the  Throndhjem  stift 
and  of  the  South  Throndhjem  amt,  is  pleasantly  situated 
on  the  southern  shore  of  the  Throndhjem  fjord,  at  the 
mouth  of  the  Nid,  348  miles  by  rail  to  the  north  of 
Christiania,  in  63°  25'  52"  N.  lat.  and  10°  33'  19"  E.  long. 
In  front  of  the  town  is  the  islet  of  Munkholm,  formerly 
a  monastery  and  now  a  fortress ;  on  the  high  ground  to 
the  east  is  the  small  stronghold  of  Christiansten.  The 
houses  of  Throndhjem,  principally  of  wood,  are  substan 
tial,  spacious,  and  well  lighted ;  and  the  streets  are  wide, 
regular,  and  scrupulously  clean.  The  principal  building  is 
the  cathedral,  partly  dating  from  about  1090,  but  chiefly 
belonging  to  the  12th  and  13th  centuries  (c.  1161-1248). 
Its  extreme  length  was  325  feet  and  its  extreme  breadth 
124  feet;  but  in  the  14th,  15th,  and  17th  centuries  it 
suffered  greatly  from  repeated  fires ;  after  the  last  of  these 
the  nave  was  completely  abandoned,  and  soon  became  a 
heap  of  ruins.  The  building,  which  still  ranks  as  the 
finest  ecclesiastical  edifice  in  Norway,  and  is  the  place  of 
coronation  of  the  Norwegian  sovereigns,  is  now  undergoing 
extensive  but  judicious  restoration.  The  workmanship  of 
its  eastern  windows  and  of  the  marble  or  steatite  columns 
of  the  choir  is  specially  noteworthy.  Throndhjem  possesses 
three  churches  in  all,  and  among  its  other  public  buildings 
may  be  mentioned  the  residences  of  the  stiftsamtmand  and 
the  bishop,  the  grammar  school,  the  real  school,  the  head 
office  of  the  Bank  of  Norway,  the  deaf  and  dumb  institute, 
the  hospital,  and  the  theatre.  It  is  the  seat  of  the  royal 
Norwegian  scientific  society,  in  connexion  with  which 
are  an  excellent  library  and  a  good  zoological  and  anti 
quarian  museum.  Throndhjem,  which  has  steamboat  com 
munication  with  Christiania,  Hamburg,  and  Hull,  and 
is  connected  with  Sweden  by  the  Meraker  Railway  (63 
miles),  carries  on  an  extensive  trade  in  copper  (from  the 
Roros  mines),  timber,  oil,  and  dried  and  salted  fish  ;  the 
industries  include  shipbuilding,  sawmilling,  distilling, 
tanning,  rope-making,  and  ribbon-making.  The  popula 
tion  in  1875  was  22,152;  in  1885  it  was  estimated  at 
24,000. 

Throndhjem,  originally  Nidaros,  was  founded  by  Olaf  Tryggvason, 
who  built  a  royal  residence  and  a  church  here  in  996.  It  was 
made  an  archbishopric  in  1152.  The  city  attained  its  highest 
development  about  the  latter  half  of  the  13th  century,  by  which 
time  it  had  become  an  important  pilgrimage  centre  and  had  as 
many  as  fifteen  churches.  It  has  sustained  frequent  sieges,  as 
well  as  devastating  conflagrations.  Its  importance  declined  about 
the  time  of  the  Reformation,  when  it  ceased  to  be  a  resort  of  pil 
grims.  At  the  beginning  of  the  present  century  its  inhabitants 
numbered  only  8832. 

THRUSH  (A.  S.  \rysce,  Icel  frosfr,  Norw.  Trast,  0. 
H.  Germ.  Drosce,  whence  the  modern  German  Drossel,  to 
be  compared  with  the  analogous  English  form  THROSTLE,1 
now  almost  obsolete,  both  being  apparently  diminutives), 
the  name  that  in  England  seems  to  have  been  common  to 
two  species  of  birds,  the  first  now  generally  distinguished 
as  the  Song-Thrush,  but  known  in  many  districts  as  the 
Mavis,2  the  second  called  the  Mistletoe-Thrush,  but  having 
many  other  local  designations,  of  which  more  presently. 

The  former  of  these  is  one  of  the  finest  songsters  in  Europe,  but 
it  is  almost  everywhere  so  common  that  its  merits  in  this  respect 
are  often  disregarded,  and  not  unfrequently  its  melody,  when 
noticed,  is  ascribed  to  the  prince  of  feathered  vocalists,  the 
NIGHTINGALE  (vol.  xvii.  p.  498).  The  Song-Thrush  is  too  well 
known  to  need  description,  for  in  the  spring  and  summer  there  is 
hardly  a  field,  a  copse,  or  a  ga'rden  that  is  not  the  resort  of  a  pair 
or  more;  and  the  brown-backed  bird  with  its  spotted  breast, 

1  For  many  interesting  facts  connected  with  the  words  "Thrush" 
and   "  Throstle "  which  cannot  be   entered   upon   here,    the    reader 
should  consult  Prof.  Skeat's  Etymological  Dictionary. 

2  Cognate  with  the  French  Mauvis,  though  that  is  nowadays  almost 
restricted  to  the  REDWING  (vol.   xx.    p.    318).      Its   diminutive  is 
Mauviette,  the  modern  table-name  of  the  Skylark,  and  perhaps  Mavis 
was  in  English  originally  the  table-name  of  the  Thrush. 
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hopping  over  the  grass  for  a  few  yards,  then  pausing  to  detect  the 
movement  of  a  worm,  and  vigorously  seizing  the  same  a  moment 
after,  is  one  of  the  most  familiar  sights.  Hardly  less  well  known 
is  the  singular  nest  built  by  this  bird— a  deep  cup,  lined  with  a 
thin  but  stiff  coating  of  fragments  of  rotten  wood  ingeniously 
spread,  and  plastered  so  as  to  present  a  smooth  interior — in 
which  its  sea-green  eggs  spotted  with  black  are  laid.  An  early 
breeder,  it  builds  nest  after  nest  during  the  season,  and  there 
can  be  few  birds  more  prolific.  Its  ravages  on  ripening  fruits, 
especially  strawberries  and  gooseberries,  excite  the  enmity  of  the 
imprudent  gardener  who  leaves  his  crops  unprotected  by  nets,  but 
he  would  do  well  to  stay  the  hand  of  revenge,  for  no  bird  can  or 
does  destroy  so  many  snails,  as  is  testified  to  the  curious  observer 
on  inspection  of  the  stones  that  it  selects  against  which  to  dash  its 
captures, — stones  that  are  besmeared  with  the  slime  of  the  victims 
and  bestrewn  with  the  fragments  of  their  shattered  shells.  Nearly 
all  the  young  Thrushes  reared  in  the  British  Islands— and  this 
expression  includes  the  storm-swept  isles  of  the  Outer  Hebrides, 
though  not  those  of  Shetland— seem  to  emigrate  as  soon  as  they 
are  fit  to  journey,  and  at  a  later  period  they  are  followed  by  most 
of  their  parents,  so  that  many  parts  of  the  kingdom  are  absolutely 
bereft  of  this  species  from  October  to  the  end  of  January.  On 
the  continent  of  Europe  the  autumnal  influx  of  the  birds  bred  in 
the  North  is  regarded  with  much  interest,  as  has  been  already 
stated  (BIRDS,  vol.  iii.  p.  765),  for  they  are  easily  ensnared  and 
justly  esteemed  for  the  table,  while  their  numbers  make  their 
appearance  in  certain  districts  a  matter  of  great  importance. 

The  second  species  to  which  the  name  applies  is  distinguished  as 
the  Mistletoe-Thrush,  or,  by  corrupt  abbreviation,  the  Missel- 
Thrush.1  It  is  known  also  in  many  districts  as  the  "Storm-cock," 
from  its  habit  of  singing  in  squally  weather  that  silences  almost 
all  other  birds,  and  "Holm-  (i.e.,  Holly-)  Thrush,"  while  the  harsh 
cries  it  utters  when  angry  or  alarmed  have  given  it  other  local 
names,  as  "  Screech,"  "  Shrite,"  and  "  Skrike,"  all  traceable  to  the 
Anglo-Saxon  Scric.*  This  is  a  larger  species  than  the  last,  of  paler 
tints,  and  conspicuous  in  flight  by  the  white  patches  on  its  outer 
tail-feathers.  Of  bold  disposition,  and  fearless  of  the  sleety  storms 
of  spring,  as  of  predatory  birds,  the  cock  will  take  his  stand  on 
a  tall  tree,  "like  an  enchanter  calling  up  the  gale  "  (as  Knapp 
happily  wrote),  and  thence  with  loud  voice  proclaim  in  wild  and 
discontinuous  notes  the  fervour  of  his  love  for  his  mate  ;  nor  does 
that  love  cease  when  the  breeding-season  is  past,  since  this  species 
is  one  of  those  that  appear  to  pair  for  life,  and  even  when,  later 
in  the  year,  it  gathers  in  small  flocks,  husband  and  wife  may  be 
seen  in  close  company.  In  defence  of  nest  and  offspring,  too, 
few  birds  are  more  resolute,  and  the  Daw,  Pie,  or  Jay  that 
approaches  with  an  ill  intent  speedily  receives  treatment  that 
causes  a  rapid  retreat,  while  even  the  marauding  cat  finds  the 
precincts  of  the  "master  of  the  coppice"  (Pen  y  llwyn),  as  the 
Welsh  name  this  Thrush,  unsuitable  for  its  stealthy  operations. 
The  connexion  of  this  bird  with  the  mistletoe,  which  is  as  old  as 
the  days  of  Aristotle,  is  no  figment,  as  some  have  tried  to  maintain. 
Not  only  is  it  exceedingly  fond  of  the  luscious  viscid  berries,  but 
it  seems  to  be  almost  the  only  bird  that  will  touch  them.  Of  other 
British  Thrushes,  the  FIELDFARE  (vol.  ix.  p.  142),  REDWING  (vol. 
xx.  p.  318),  and  the  Blackbird  and  Ring-OusEL  (vol.  xviii.  p.  75) 
have  been  before  noticed  in  these  pages,  as  has  been  (under  the 
first  of  those  headings)  the  so-called  ' '  Robin  "  of  North  America. 

The  Thrushes  have  been  generally  considered  to  form  a 
distinct  Family,  Turdidx,  which  is  placed  by  some  taxo- 
nomers  the  highest  in  rank  among  birds.  An  attempt  has 
already  been  made  (ORNITHOLOGY,  vol.  xviii.  pp.  30,  48) 
to  point  out  the  fallacy  of  this  view,  and  space  is  here 
wanting  to  dwell  longer  on  the  matter.  This  is  the  more 
to  be  regretted,  for,  though  many  modern  systematists 
will  admit  the  close  connexion  of  the  Turdidx  and  some 
of  the  so-called  Family  Sylviidx  or  WARBLERS  (q.v.),  the 
abolition  or  modification  of  the  latter,  by  wholly  or  par 
tially  merging  it  in  the  former,  has  not  yet  been  satis 
factorily  effected,  and  Mr  Seebohm,  in  his  portion  of  the 
British  Museum  Catalogue  of  Birds  (v.  p.  1),  being  com- 

1  There  is  no  doubt  of  the  bird  taking  its  name  from  the  plant 
Mistletoe  ( Viscum  alburn),  about  the  spelling  of  which  there  can  be 
no  uncertainty — A.S.  Misteltan,  the  final  syllable  originally  signifying 
"twig,"  and  surviving  in  the  modern  "tine,"  as  of  a  fork  or  of  a 
deer's  antler. 

a  It  seems  quite  possible  that  the  word  SHBIKK  (vol.  xxi.  p  845), 
though  now  commonly  accepted  as  the  equivalent,  in  an  ornithological 
sense,  of  Lanius,  may  have  been  originally  applied  to  the  Mistletoe- 
Thrush.  In  several  of  the  Anglo-Saxon  Vocabularies  dating  from  the 
8th  to  the  llth  century,  as  printed  by  Thomas  Wright,  the  word 
Scric,  which  can  be  hardly  anything  else  than  the  early  form  of 
' '  Shrike, "  is  glossed  Turdus. 


pelled  by  the  conditions  previously  laid  down  by  Mr 
Sharpe  (op.  cit.,  iv.  pp.  6,  7)  to  unite  them,  protests 
against  doing  so.  His  own  assignment  of  the  Subfamily 
Turdinx  is  into  11  genera,  of  which,  however,  6  only 
would  be  commonly  called  Thrushes,  and  it  must  be  borne 
in  mind  that  in  establishing  these  he  regards  coloration  as 
the  most  valid  character.  They  are  Geocichla  with  40 
species,  Turdus  with  48,  Merula  with  52,  Mimocichla  with 
3,  Catkarus  with  12,  and  Monticola  with  10.  These  last, 
well  known  as  Rock-Thrushes,  make  a  very  near  approach 
to  the  NIGHTINGALE  (vol.  xvii.  p.  498),  REDSTART  (vol. 
xx.  p.  317),  and  WHEATEAR  (q.v.).  (A.  N.) 

THUCYDIDES.  Thucydides  was  the  greatest  historian 
of  antiquity,  and,  if  not  the  greatest  that  ever  lived,  as 
some  have  deemed  him,  at  least  the  historian  whose 
work  is  the  most  wonderful,  when  it  is  viewed  relatively 
to  the  age  in  which  he  did  it.  The  most  important  facts 
which  we  know  about  him  are  those  which  he  has  told 
us  himself.  It  matters  very  little,  fortunately,  that  the 
biographical  materials  are  scanty.  For  posterity,  his  life 
is  represented  by  his  life's  labour,  the  History  of  the  Pelo- 
ponnesian  War  ;  and  the  biographical  facts  are  of  interest 
chiefly  as  aids  to  the  appreciation  of  that  history.  He 
was  probably  born  in  or  about  471  B.C.  The  only  definite  Date  of 
testimony  on  the  subject  is  contained  in  a  passage  of  Aulus  Wrtn- 
Gellius,  who  says  that  in  431  Hellanicus  "seems  to  have 
been "  sixty-five  years  of  age,  Herodotus  fifty-three,  and 
Thucydides  forty  (Noct.  Att.,  15,  23).  The  authority  for 
this  statement  was  Pamphila,  a  compiler  of  biographical 
and  historical  notices,  who  lived  in  the  reign  of  Nero. 
She  must  have  had  access  to  Greek  sources  of  the  4th 
century  B.C.;  and  her  precision — though  qualified,  in  the 
version  of  Gellius,  by  the  word  "  seems  " — would  warrant 
the  supposition  that  she  had  taken  some  pains  to  secure 
accuracy.  Further,  the  date  which  she  assigns  is  in  good 
accord  with  an  inference  fairly  deducible  from  the  language 
of  Thucydides  himself,  viz.,  that  in  431  he  had  already 
reached  the  full  maturity  of  his  powers.  Kriiger,  indeed, 
would  place  his  birth  earlier  than  471,  and  Ullrich  later, 
but  for  reasons,  in  each  case,  which  can  scarcely  outweigh 
the  ancient  authority. 

The  parentage  of  Thucydides  was  such  as  to  place  him  Parent- 
in  a  singularly  favourable  position  for  the  great  work  to  aSe- 
which  he  afterwards  devoted  his  life.  His  father  Olorus, 
a  citizen  of  Athens,  belonged  to  a  family  which  derived 
wealth  and  influence  from  the  possession  of  gold  mines 
at  Scaptesyle,  on  the  Thracian  coast  opposite  Thasos,  and 
was  a  relative  of  his  elder  namesake,  the  Thracian  prince 
whose  daughter  Hegesipyle  married  the  great  Miltiades, 
so  that  Cimon,  son  of  Miltiades,  was  a  cousin,  perhaps 
first  cousin,  once  removed,  of  Thucydides.  It  was  in 
the  vault  of  the  Cimonian  family  at  Athens,  and  near  the 
remains  of  Cimon's  sister  Elpinice,  that  Plutarch  saw  the 
grave  of  Thucydides.  Thus  the  fortune  of  birth  secured 
three  signal  advantages  to  the  future  historian  :  he  was 
rich  ;  he  had  two  homes — one  at  Athens,  the  other  in 
Thrace, — no  small  aid  to  a  comprehensive  study  of  the 
conditions  under  which  the  Peloponnesian  War  was  waged  ; 
and  his  family  connexions  were  likely  to  bring  him 
from  his  early  years  into  personal  intercourse  with  the 
men  who  were  shaping  the  history  of  his  time. 

The   development   of   Athens   during   the   forty  years  The  yean 
from  471  to  431  was,  in  itself,  the  best  education  which  471-431 
such  a  mind  as  that  of  Thucydides  could  have  received.  B-0> 
In  the  first  two  decades  of  his  life  the  expansion  and  con 
solidation  of  Athenian  power  was   proceeding;   between 
his  twentieth  and  fortieth  year  the  inner  resources  of  the 
city  were  being  applied  to  the  embellishment  and  ennoble 
ment  of  Athenian  life.     As  Cimon  had  been  the  principal 
agent  in  the  former  period,  so  Pericles  was  the  central 
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figure  of  the  latter.  A  consciousness  of  such  periods  may 
be  traced  in  the  passage  of  the  Funeral  Oration  where 
Pericles  refers,  first,  to  the  acquisition  of  empire  by  the 
[(receding  generation,  and  then  to  the  improvement  of  that 
inheritance  by  his  own  contemporaries  (ii.  36.  5).  It  is 
a  natural  subject  of  regret,  though  it  is  not  a  just  cause 
of  surprise  or  complaint,  that  the  History  tells  us  nothing 
of  the  literature,  the  art,  or  the  social  life  under  whose  in 
fluences  its  author  had  grown  up.  The  Funeral  Oration 
contains,  indeed,  his  general  testimony  to  the  value  and 
Inner  the  charm  of  those  influences.  There  we  have  the  very 
life  of  essence  of  the  Athenian  spirit  condensed  into  a  few  preg- 
Athens.  nan{.  sentenceSj  -which  show  how  thoroughly  the  writer  was 
imbued  with  thai  spirit,  and  how  profoundly  he  appreci 
ated  its  various  manifestations.  But  he  leaves  us  to 
supply  all  examples  and  details  for  ourselves.  Beyond  a 
passing  reference  to  public  "  festivals,"  and  to  "  beauti 
ful  surroundings  in  private  life,"  he  makes  no  attempt 
to  define  those  "  recreations  for  the  spirit "  which  the 
Athenian  genius  had  provided  in  such  abundance.  No 
writer  of  any  age,  perhaps,  has  rendered  a  more  impressive 
tribute  to  the  power  of  the  best  art  than  is  implied  in 
the  terse  phrase  of  Thucydides,  when,  speaking  of  the 
works  which  the  Athenian  daily  saw  around  him,  he 
declares  that  "  the  daily  delight  of  them  banishes  gloom  " 
(S)v  Ka$'  -fjfjifpav  -rj  repi/a?  TO  X.V7rr)pov  CKTr\r)<rcrci).  But  it  is 
not  to  Thucydides  that  we  owe  any  knowledge  of  the 
particular  forms  in  which  that  art  was  embodied.  He 
alludes  to  the  newly-built  Parthenon  only  as  containing 
the  treasury  ;  to  the  statue  of  Athene  Parthenos  which  it 
enshrined,  only  on  account  of  the  gold  which,  at  extreme 
need,  could  be  detached  from  the  image  ;  to  the  Propylaea 
and  other  buildings  with  which  Athens  had  been  adorned 
under  Pericles,  only  as  works  which  had  reduced  the 
surplus  of  funds  available  for  the  war.  Among  the  illus 
trious  contemporaries  whose  very  existence  would  be 
unknown  from  his  pages  are  the  dramatists  ^Eschylus, 
Sophocles,  Euripides,  Aristophanes ;  the  architect  Ictinus ; 
the  sculptor  Phidias ;  the  physician  Hippocrates ;  the 
philosophers  Anaxagoras  and  Socrates.  If  Thucydides 
had  mentioned  Sophocles' as  a  general  in  the  Samian  War, 
it  may  be  doubted  whether  he  would  have  noticed  the 
circumstance  that  Sophocles  also  wrote  dramas,  unless  it 
had  been  for  the  purpose  of  distinguishing  him  from  a 
namesake.  And,  had  he  lived  to  carry  his  story  down  to 
the  debate  in  the  Athenian  ecclesia  after  the  battle  of 
Arginusae,  we  may  conjecture  that  Socrates,  if  named  at 
all,  would  have  been  barely  mentioned  as  the  one  prytanis 
out  of  fifty  who  resisted  an  unconstitutional  act, — with 
some  expression,  perhaps,  of  praise,  but  without  any  fuller 
characterization.  We  think  of  the  countless  occasions 
which  Herodotus,  if  he  had  dealt  with  this  period,  would 
have  found  for  invaluable  digressions  on  men  and  manners, 
on  letters  and  art ;  we  feel  the  severity  of  the  loss  which 
the  reticence  of  Thucydides  has  caused  to  us  ;  and  we 
might  almost  be  tempted  to  ask  whether  the  more  genial, 
if  laxer,  method  of  Herodotus  does  not  indeed  correspond 
better  with  a  liberal  conception  of  the  historian's  office. 
No  one  can  do  full  justice  to  Thucydides,  or  appreciate 
the  true  completeness  of  his  work,  who  has  not  faced  this 
question,  and  found  the  answer  to  it.  It  would  be  a 
hasty  judgment  which  inferred  from  the  omissions  of  the 
History  that  its  author's  interests  were  exclusively  polit 
ical.  Thucydides  was  not  writing  the  history  of  a  period. 
Limit  His  subject  was  an  event — the  Peloponnesian  War, — a  war, 
the  as  he  believed,  of  unequalled  importance,  alike  in  its 
oftTe  direct  results  and  in  its  political  significance  for  all  time. 
History.  To  his  task,  thus  defined,  he  brought  an  intense  concentra 
tion  of  all  his  faculties.  He  worked  with  a  constant  desire 
to  make  each  successive  incident  of  the  war  as  clear  as 


possible.  To  take  only  two  instances  :  there  is  nothing  in 
literature  more  graphic  than  his  description  of  the  plague 
at  Athens,  or  than  the  whole  narrative  of  the  Sicilian 
expedition.  But  the  same  temper  made  him  resolute  in 
excluding  irrelevant  topics.  The  social  life  of  the  time, 
the  literature  and  the  art,  find  no  place  in  his  picture 
simply  because  they  did  not  belong  to  his  subject.  His 
work  was  intended  to  be  "  a  possession  for  ever."  He 
could  conceive  a  day  when  Sparta  should  be  desolate, 
and  when  only  ruins  of  Athens  should  remain.  But  his 
imagination  never  projected  itself  into  a  time  when  the 
whole  fabric  of  Hellenic  civilization  should  have  perished. 
Could  his  forecast  have  extended  to  an  age  when  men  of 
"  barbarian  "  races  and  distant  climes  would  be  painfully 
endeavouring  to  reconstruct  a  picture  of  that  civilization, 
— when  his  own  narrative  would  need  the  help  of  side 
lights  which  seemed  to  him  wholly  unnecessary, — then, 
assuredly,  he  would  have  added  all  that  such  readers 
could  require.  But  he  would  not  have  done  this  in  the 
manner  of  Herodotus,  by  free  indulgence  in  digression; 
rather  he  would  have  gathered  up  the  social  and  intel 
lectual  phenomena  of  his  day  in  a  compact  and  systematic 
introduction,  specially  designed  for  the  non-Hellenic  reader. 
The  biography  which  bears  the  name  of  Marcellinus 
states  that  Thucydides  was  the  disciple  of  Anaxagoras  in  Thucy- 
philosophy  and  of  Antiphon  in  rhetoric.  Such  statements  di(ies  and 
were  often  founded  on  nothing  more  than  a  desire  to  AntiPhoD- 
associate  distinguished  names,  and  to  represent  an  eminent 
man  as  having  profited  by  the  best  instruction  in  each 
kind  which  his  contemporaries  could  afford.  In  this  case 
there  is  no  evidence  to  confirm  the  tradition.  But  it  may 
be  observed  that  Thucydides  and  Antiphon  at  least  belong 
to  the  same  rhetorical  school,  and  represent  the  same 
early  stage  of  Attic  prose.  Both  writers  use  words  of  an 
antique  or  decidedly  poetical  cast ;  both  point  verbal  con 
trasts  by  insisting  on  the  precise  difference  between  terms 
of  similar  import ;  and  both  use  metaphors  somewhat 
bolder  than  were  congenial  to  Greek  prose  in  its  riper 
age.  The  differences,  on  the  other  hand,  between  the 
style  of  Thucydides  and  that  of  Antiphon  arise  chiefly 
from  two  general  causes.  First,  Antiphon  wrote  for 
hearers,  Thucydides  for  readers  ;  the  latter,  consequently, 
can  use  a  degree  of  condensation,  and  a  freedom  in  the 
arrangement  of  words,  which  would  have  been  hardly 
possible  for  the  former.  Again,  the  thought  of  Thucy 
dides  is  often  more  complex  than  any  which  Antiphon 
undertook  to  interpret ;  and  the  greater  intricacy  of  the 
historian's  style  exhibits  the  endeavour  to  express  each 
thought.1  Few  things  in  the  history  of  literary  prose  are  Style  of 
more  interesting  than  to  watch  that  vigorous  mind  in  its  Thucy- 
struggle  to  mould  a  language  of  magnificent  but  im-  es' 
mature  capabilities.  The  obscurity  with  which  Thucy 
dides  has  sometimes  been  reproached  often  arises  from  the 
very  clearness  with  which  a  complex  idea  is  present  to 
his  mind,  and  his  strenuous  effort  to  present  it  in  its 
entirety,  when  the  strong  consciousness  of  logical  cohe 
rence  will  make  him  heedless  of  grammatical  regularity. 
He  never  sacrifices  the  thought  to  the  language,  but  he 
will  sometimes  sacrifice  the  language  to  the  thought. 
A  student  of  Thucydides  may  always  be  consoled  by  the 
reflexion  that  he  is  not  engaged  in  unravelling  a  mere 
rhetorical  tangle.  Every  light  on  the  sense  will  be  a  light 
on  the  words ;  and,  when,  as  is  not  seldom  the  case,  Thucy 
dides  comes  victoriously  out  of  this  struggle  of  thought 
and  language,  having  achieved  perfect  expression  of  his 
meaning  in  a  sufficiently  lucid  form,  then  his  style  rises 
into  an  intellectual  brilliancy — thoroughly  manly,  and  also 
penetrated  with  intense  feeling — which  nothing  in  Greek 
prose  literature  surpasses. 

1  See  Jebb's  Attic  Orators,  vol.  i.  p.  35. 
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His  The  History  shows  not  only  a  thorough  insight  into  the 

relation  political  ideas  of  Pericles,  but  also  a  sympathy  with  him, 
to  public  an(j  an  a(jmiration  for  his  character,  which  indicate  per 
sonal  friendship.  If,  before  431,  Thucydides  had  wished  to 
take  a  prominent  part  in  the  public  life  of  Athens,  every 
thing  was  in  his  favour.  But  there  is  no  trace  of  his 
having  done  so ;  and  it  is  possible  that  his  opportunities 
in  this  respect  were  modified  by  the  necessity  of  frequent 
visits  to  Thrace,  where  the  management  of  such  an 
important  property  as  the  gold  mines  must  have  claimed 
the  occasional  presence  of  the  proprietor.  The  manner  in 
which  he  refers  to  his  personal  influence  in  that  region  is 
such  as  to  suggest  that  he  had  sometimes  resided  there 
430.  (iv.  105.  1).  He  was  at  Athens  in  the  spring  of  430,  when 
The  the  plague  broke  out.  If  his  account  of  the  symptoms 
plague.  has  not  enabled  physicians  to  agree  on  a  diagnosis  of  the 
malady,  it  is  at  least  singularly  full  and  vivid.  He  had 
himself  been  attacked  by  the  plague ;  and,  as  he  briefly 
adds,  "  he  had  seen  others  suffer."  The  tenor  of  his 
narrative  would  warrant  the  inference  that  he  had  been 
one  of  a  few  who  were  active  in  ministering  to  the  sufferers 
— in  that  fearful  time  when  religion  and  morality  lost  all 
control  over  the  despairing  population  of  Athens — when 
all  the  ordinary  decencies  of  life  were  set  at  nought,  and 
when  even  the  nearest  relatives  failed  in  the  duties  of 
humanity  towards  the  dying. 

*24-  The  turning-point  in  the  life  of  Thucydides  came  in 

the  winter  of  the  year  424.  He  was  then  forty-seven  (if 
his  birth  has  been  rightly  placed  in  471),  and  for  the 
first  time  he  is  found  holding  an  official  position.  He  was 
one  of  two  generals  entrusted  with  the  command  of  the 
regions  towards  Thrace  (TO.  cirl  ®pa.Krfi),  a  phrase  which 
denotes  the  whole  Thracian  seaboard  from  Macedonia  east 
ward  to  the  vicinity  of  the  Thracian  Chersonese,  though 
often  used  with  more  special  reference  to  the  Chalcidic 
peninsula.  One  reason  why  Thucydides  had  been  chosen 
for  the  post  was  the  local  influence  which  he  possessed 
among  the  people  of  the  Thracian  seaboard,  through  his 
family  connexions  and  his  ownership  of  the  gold  mines. 
His  colleague  in  the  command  was  Eucles.  About  the 
end  of  November  424  Eucles  was  in  the  city  of  Amphi- 
polis,  on  the  river  Strymon.  That  city  was  not  merely 
more  important  to  Athens  than  any  other  place  in  the 
region, — it  was  the  stronghold  of  Athenian  power  in  the 
north.  To  guard  it  with  all  possible  vigilance  was  a 
matter  of  peculiar  urgency  at  that  moment.  The  ablest 
of  Spartan  leaders,  Brasidas,  was  then  in  Thrace  with  a 
Peloponnesian  army, — not,  indeed,  close  to  Amphipolis, 
but  still  within  a  distance  which  imposed  special  caution 
on  Athenian  officers.  He  was  in  the  Chalcidic  peninsula, 
where  he  had  already  gained  rapid  success ;  and  part  of 
the  population  between  that  peninsula  and  Amphipolis 
was  already  known  to  be  disaffected  to  Athens.  Under 
circumstances  so  suggestive  of  possible  danger,  we  might 
have  expected  that  Thucydides,  who  had  seven  ships  of 
war  with  him,  would  have  been  near  his  colleague  Eucles, 
and  ready  to  co-operate  with  him  at  a  moment's  notice. 
It  appears,  however,  that,  with  his  ships,  he  was  at  the 
island  of  Thasos,  several  miles  distant  from  the  Thracian 
coast.  Brasidas,  making  a  forced  march  from  the  Chal 
cidic  peninsula,  suddenly  appeared  before  Amphipolis. 
Eucles  sent  in  all  haste  for  Thucydides,  who  arrived  with 
his  ships  from  Thasos  just  in  time  to  beat  off  the  enemy 
from  Eion  at  the  mouth  of  the  Strymon,  but  not  in  time 
Fall  of  to  save  Amphipolis.  Only  a  few  hours  before,  it  had 
Amphi-  capitulated  to  Brasidas,  who  had  offered  exceptionally 
favourable  terms.  The  profound  vexation  and  dismay 
felt  at  Athens  found  expression  in  the  punishment  of  the 
commander  who  seemed  primarily  responsible  for  so  grave 
a  disaster.  For  the  next  twenty  years — i.e.,  till  404 


polis. 


— Thucydides  was  an  exile  from  Athens.  It  is  not  im-  Exile  of 
probable  that  the  charge  brought  against  him  was  that  of  T.hucy- 
treason  (TrpoSocna),  for  which  the  penalty  was  death,  and  l 
that  he  avoided  this  penalty  by  remaining  in  banish 
ment.  A  special  psephism  is  said  to  have  been  required 
before  Thucydides  could  return  in  404,  which  would  have 
been  regular  if  a  capital  sentence  had  been  on  record 
against  him,  but  not  so  if  he  had  been  merely  under 
sentence  of  exile.  Cleon  is  said  to  have  been  the  prime 
mover  in  his  condemnation ;  and  this  is  likely  enough. 
Eucles  was  probably  punished  also.  Grote  was  the  first 
modern  writer  to  state  the  reasons  for  thinking  that 
Thucydides  may  have  been  really  guilty  of  culpable 
negligence  on  this  occasion,  and  that  his  punishment — 
which  had  usually  been  viewed  as  the  vindictive  act  of 
a  reckless  democracy — may  have  been  well  deserved. 
Everything  turns  on  the  question  why  he  was  at  Thasos 
just  then,  and  not  at  Eion.  No  one  disputes  that,  after 
the  summons  from  Eucles,  he  did  all  that  was  possible. 
It  is  true  that  the  facts  of  the  situation,  so  far  as  we 
know  them,  strongly  suggest  that  he  ought  to  have  been 
at  Eion,  and  do  not  disclose  any  reason  for  his  being  at 
Thasos.  But  it  is  only  fair  to  remember,  in  a  case  of  this 
kind,  that  there  may  have  been  other  facts  which  we  do 
not  know.  There  is  some  presumptive  evidence  of  careless 
ness  ;  but  we  can  hardly  say  more  than  that.  The  absence 
of  Thucydides  from  the  neighbourhood  of  Amphipolis  at 
that  precise  juncture  may  have  had  some  better  excuse 
than  now  appears. 

From  423  to  404  the  home  of  Thucydides  was  on  423-404 
his  property  in  Thrace,  but  much  of  his  time  appears  to  Travels, 
have  been  spent  in  travel.  He  visited  the  countries  of 
the  Peloponnesian  allies, — recommended  to  them  by  his 
quality  as  an  exile  from  Athens;  and  he  thus  enjoyed 
the  rare  advantage  of  contemplating  the  great  war  from  a 
point  of  view  opposite  to  that  at  which  he  had  previously 
been  placed.  He  speaks  of  the  increased  leisure  which  his 
banishment  secured  to  his  study  of  events.  He  refers 
partly,  doubtless,  to  detachment  from  Athenian  politics, 
partly,  also,  we  may  suppose,  to  the  opportunity  of  visit 
ing  places  signalized  by  recent  events,  and  of  examining 
their  topography  in  the  light  of  such  information  as  he 
could  collect  on  the  spot.  The  local  knowledge  which  is 
often  apparent  in  his  Sicilian  books  may  have  been 
acquired  at  this  period.  The  banishment  of  Thucydides 
was  the  most  fortunate  event  that  could  have  occurred  for 
him  and  for  us,  when  it  enabled  him,  in  this  way,  to  look 
at  his  subject  all  round.  If  it  is  always  hard  for  an 
historian  to  be  impartial,  it  is  especially  so  for  the  historian 
of  a  great  war  in  which  his  own  country  has  been  one  of 
the  combatants.  The  mind  of  Thucydides  was  naturally 
judicial,  and  his  impartiality — which  seems  almost  super 
human  by  contrast  with  Xenophon's  Hellenica — was  in 
some  degree  a  result  of  temperament.  But  it  cannot  be 
doubted  that  the  evenness  with  which  he  holds  the  scales 
was  greatly  assisted  by  the  experience  which,  during  these 
years  of  exile,  must  have  been  familiar  to  him — that  of 
hearing  the  views  and  aims  of  the  Peloponnesians  set  forth 
by  themselves,  and  of  estimating  their  merits  otherwise 
than  would  have  been  easy  for  an  observer  in  a  hostile 
camp. 

His  own  words  make  it  clear  that  he  returned  to  Athens,  404. 
at  least  for  a  time,  in  404.     Classen  supposes  that  his  Return  t( 
return  took  place  in  the  autumn  of  that  year,  about  six  Athens, 
months  after  Athens  had  surrendered  to   Lysander,  and 
while  the  Thirty  were  still  in  power.     Finding  that  the 
rule  of  the  oligarchy  was  becoming  more  and  more  violent, 
Thucydides  again  left  Athens,  and  retired  to  his  property 
in  Thrace,  where  he  lived  till  his  death,  working  at  his 
History.     The  preponderance  of  testimony  certainly  goes 
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to  show  that  he  died  in  Thrace,  and  by  violence.  It 
would  seem  that,  when  he  wrote  chapter  1 1 6  of  his  third 
book,  he  was  ignorant  of  an  eruption  of  Etna  which  took 
place  in  396.  There  is  some  reason  then,  for  believing 
that  he  did  not  survive  his  seventy-fifth  year.  According 
to  ancient  tradition,  he  was  killed  by  robbers.  His  relics 
were  brought  to  Athens,  and  laid  in  the  vault  of  Cimon's 
family,  where  Plutarch  saw  their  resting-place.  The  abrupt 
ness  with  which  the  History  breaks  off  agrees  with  the 
story  of  a  sudden  death.  The  historian's  daughter  is  said 
to  have  saved  the  unfinished  work,  and  to  have  placed  it 
in  the  hands  of  an  editor.  This  editor,  according  to  one 
account,  was  Xenophon,  to  whom  Diogenes  Laertius  assigns 
the  credit  of  having  "  brought  the  work  into  reputation, 
when  he  might  have  suppressed  it."  The  tradition  is 
however,  very  doubtful.  In  its  origin,  it  may  have  been 
merely  a  guess,  suggested  by  a  feeling  that  no  one  then 
living  could  more  appropriately  have  discharged  the  office 
of  literary  executor  than  the  writer  who,  in  his  Hellenica, 
continued  the  narrative. 

At  the  outset  of  the  History  Thucydides  has  indicated  his  general 
conception  of  his  work,  and  has  stated  the  principles  which  governed 
its  composition.  His  purpose  had  been  formed  at  the  very  begin 
ning  of  the  war,  in  the  conviction  that  it  would  prove  more  im 
portant  than  any  event  of  which  Greeks  had  record.  The  leading 
belligerents,  Athens  and  Sparta,  were  both  in  the  highest  condition 
of  effective  equipment.  The  whole  Hellenic  world — including 
Greek  settlements  outside  of  Greece  proper — was  divided  into  two 
parties,  either  actively  helping  one  of  the  two  combatants  or  medi 
tating  such  action.  Nor  was  the  movement  confined  within  even 
the  widest  limits  of  Hellas;  the  "barbarian"  world  also  was 
affected  by  it, — the  non-Hellenic  populations  of  Thrace,  Macedonia, 
Epirus,  Sicily,  and,  finally,  the  Persian  kingdom  itself.  The  aim 
of  Thucydides  was  to  preserve  an  accurate  record  of  this  war,  not 
only  in  view  of  the  intrinsic  interest  and  importance  of  the  facts, 
but  also  in  order  that  these  facts  might  be  permanent  sources  of 
political  teaching  to  posterity.  His  hope  was,  as  he  says,  that  his 
History  would  be  found  profitable  by  "those  who  desire  an  exact 
knowledge  of  the  past  as  a  key  to  the  future,  which  in  all  prob 
ability  will  repeat  or  resemble  the  past.  The  work  is  meant  to  be  a 
possession  for  ever,  not  the  rhetorical  triumph  of  an  hour."  As 
this  context  shows,  the  oft-quoted  phrase,  "a  possession  for  ever," 
had,  in  its  author's  meaning,  a  more  definite  import  than  any  mere 
anticipation  of  abiding  fame  for  his  History.  It  referred  to  the 
permanent  value  of  the  lessons  which  his  History  contained. 
Thucydides  stands  alone  among  the  men  of  his  own  days,  and  has 
no  superior  of  any  age,  in  the  width  of  mental  grasp  which  could 
seize  the  general  significance  of  particular  events,  The  political 
education  of  mankind  began  in  Greece,  and  in  the  time  of  Thucy 
dides  their  political  life  was  still  young.  Thucydides  knew  only 
the  small  city-commonwealth  on  the  one  hand,  and  on  the  other 
the  vast  barbaric  kingdom ;  and  yet,  as  has  been  well  said  of  him, 
"there  is  hardly  a  problem  in  the  science  of  government  which 
the  statesman  will  not  find,  if  not  solved,  at  any  rate  handled,  in 
the  pages  of  this  universal  master."1 

Such  being  the  spirit  in  which  he  approached  his  task,  it  is 
interesting  to  inquire  what  were  the  points  which  he  himself  con 
sidered  to  be  distinctive  in  his  method  of  executing  it.  His  Greek 
predecessors  in  the  recording  of  events  had  been,  he  conceived,  of 
two  classes.  First,  there  were  the  epic  poets,  with  Homer  at  their 
head,  whose  characteristic  tendency,  in  the  eyes  of  Thucydides,  is 
to  exaggerate  the  greatness  or  splendour  of  things  past — as,  for 
instance,  conceding  the  historical  character  of  the  Trojan  war,  he 
supposes  the  strength  of  the  Greek  fleet  to  be  overstated  in  the 
Iliad.  Secondly,  there  were  the  Ionian  prose  writers  whom  he 
calls  "  chroniclers  "  (\oyoy pd<poi).  These  writers  are  directly  known 
to  us  only  by  meagre  fragments ;  but  Dionysius  of  Halicarnassus 
has  described  their  general  characteristics  in  a  manner  which  serve; 
to  illustrate  the  differences  indicated  by  Thucydides  between  their 
work  and  his  own.  Their  general  object  was  to  diffuse  a  know 
ledge  of  legends  preserved  by  oral  tradition,  and  of  written  docu 
ments — usually  lists  of  officials  or  genealogies — preserved  in  public 
archives ;  and  they  published  their  materials  as  they  found  them, 
without  any  attempt  at  sifting  fact  from  fable.  Thucydides  de 
scribes  their  work  by  the  word  ^wriOevai,  but  his  own  by  £vyypd<t>tiv, 
— the  difference  between  the  terms  answering  to  that  between  com 
pilation  of  a  somewhat  mechanical  kind  and  historical  composition 
in  a  higher  sense.  The  vice  of  the  "chroniclers,"  in  his  view,  is 
that  they  cared  only  for  popularity,  and  took  no  pains  to  make 
their  narratives  trustworthy.  In  contrast  with  these  predecessors, 

1  Freeman,  Historical  Essays,  2d  ser.,  hi. 


Thucydides  has  subjected  his  materials  to  the   most  searching  Dis- 
scrutiny.     The  ruling  principle  of  his  work  has  been  strict  adher-  tinctive 
ence  to  carefully  verified  facts.     "  As  to  the  deeds  done  in  the  war,  aim  of 
I  have  not  thought  myself  at  liberty  to  record  them  on  hearsay  Thucy- 
from  the  first  informant  or  on  arbitrary  conjecture.     My  account  dides. 
rests  either  on  personal  knowledge  or  on  the  closest  possible  scrutiny 
of  each  statement  made  by  others.     The  process  of  research  was 
laborious,  because  conflicting  accounts  were  given  by  those  who 
had  witnessed  the  several  events,  as  partiality  swayed  or  memory 
served  them." 

A  period  of  at  least  twenty  years  must  have  elapsed  between  the  Hero- 
date  at  which  Herodotus  ceased  to  write  and  that  at  which  the  dotus 
History  of  Thucydides  received  its  present  form.     There  can  be  no  and 
doubt -that  Thucydides  knew  the  History  of  Herodotus,  and  that  Thucy- 
in  some  places  he  alludes  to  it.     The  diligence  and  the  honesty  of  dides. 
Herodotus  are  alike  beyond  question,  and  would,  we  may  be  sure, 
have  been  fully  recognized  by  Thucydides.    The  work  of  Herodotus 
was  distinct  in  kind  from  that  of  the  Ionian  chroniclers,  and  was 
of  an  immeasurably  higher  order.     While  they  dealt,  in  a  bold 
fashion,  with  the  annals  of  separate  cities  or  peoples,  Herodotus 
set  the  first  example  of  multifarious  knowledge  subordinated  to  the 
execution  of  a  great  historical  plan,  and  also  showed  for  the  first 
time  that  a  prose  history  could  have  literary  charm.     But  Thucy 
dides  doubtless  thought  of  Herodotus  as  having  certain  traits  in 
common  with  the  Ionian  chroniclers,  and  as  being  liable,  so  far,  to 
the  same  criticism.     One  such  trait  would  be  the  inadequate  sift 
ing  of  evidence ;  another,  the  mixture  of  a  fabulous  element  with 
historical  fact ;  and  another,  perhaps,  the  occasional  aiming  at 
rhetorical  effect.     Of  this  last  trait  the  chief  instances  would  be 
those  imaginary  dialogues  or  speeches  with  which  Herodotus  some 
times  enlivens  his  narrative.    This  brings  us  to  an  important  topic, 
— the  purpose  with  which  Thucydides  himself  has  admitted  speeches 
into  his  History,  and  the  manner  in  which  they  have  been  com 
posed. 

The  speeches  constitute  between  a  fourth  and  a  fifth  part  of  the  The 
History.  If  they  were  eliminated,  an  admirable  narrative  would  speeches, 
indeed  remain,  with  a  few  comments,  usually  brief,  on  the  more 
striking  characters  and  events.  But  we  should  lose  all  the  most 
vivid  light  on  the  inner  workings  of  the  Greek  political  mind,  on 
the  motives  of  the  actors,  and  the  arguments  which  they  used, — 
in  a  word,  on  the  whole  play  of  contemporary  feeling  and  opinion. 
To  the  speeches  is  due  in  no  small  measure  the  imperishable 
intellectual  interest  of  the  History,  since  it  is  chiefly  by  the 
speeches  that  the  facts  of  the  Peloponnesian  War  are  so  lit  up  with 
keen  thought  as  to  become  illustrations  of  general  laws,  and  to 
acquire  a  permanent  suggestiveness  for  the  student  of  politics. 
When  Herodotus  made  his  persons  hold  conversations  or  deliver 
speeches,  he  was  following  the  precedent  of  epic  poetry ;  his  tone 
is  usually  colloquial  rather  than  rhetorical;  he  is  merely  mak'iig 
thought  and  motive  vivid  in  the  way  natural  to  a  simple  a^e. 
Thucydides  is  the  real  founder  of  the  tradition  by  which  historians 
were  so  long  held  to  be  warranted  in  introducing  set  speeches  of 
their  own  composition.  His  own  account  of  his  practice  is  given 
in  the  following  words.  "As  to  the  speeches  made  on  the  eve  Their 
of  the  war,  or  in  its  course,  I  have  found  it  difficult  to  retain  a  language, 
memory  of  the  precise  words  which  I  had  heard  spoken  ;  and  so 
it  was  with  those  who  brought  me  reports.  But  I  have  made  the 
persons  say  what  it  seemed  to  me  most  opportune  for  them  to  say 
in  view  of  each  situation  ;  at  the  same  time  I  have  adhered  as 
closely  as  possible  to  the  general  sense  of  what  was  actually  said." 
So  far  as  the  language  of  the  speeches  is  concerned,  then,  Thucy 
dides  plainly  avows  that  it  is  mainly  or  wholly  his  own.  As  a 
general  rule,  there  is  little  attempt  to  mark  different  styles.  The 
case  of  Pericles,  whom  Thucydides  mnst  have  repeatedly  heard,  is 
probably  an  exception  ;  the  Thucydidean  speeches  of  Pericles  offer 
several  examples  of  that  bold  imagery  which  Aristotle  and  Plutarch 
agree  in  ascribing  to  him,  while  the  Funeral  Oration,  especially, 
has  a  certain  majesty  of  rhythm,  a  certain  union  of  impetuous 
movement  with  lofty  grandeur,  which  the  historian  has  given  to 
no  other  speaker.  Such  strongly  marked  characteristics  as  the 
curt  bluntness  of  the  Spartan  ephor  Stheuelaedas,  or  the  insolent 
vehemence  of  Alcibiades,  are  also  indicated.  But  the  dramatic 
truth  of  the  speeches  generally  resides  in  the  matter,  not  in  the  Their 
form.  In  regard  to  those  speeches  which  were  delivered  at  Athens  matter, 
before  his  banishment  in  424, — and  seven  such  speeches  are 
contained  in  the  History, — Thucydides  could  rely  either  on  his 
own  recollection  or  on  the  sources  accessible  to  a  resident  citizen. 
In  these  cases  there  is  good  reason  to  believe  that  he  has  repro 
duced  the  substance  of  what  was  actually  said.  In  other  cases  he 
had  to  trust  to  more  or  less  imperfect  reports  of  the  "general 
sense";  and  in  some  instances,  no  doubt,  the  speech  represents 
simply  his  own  conception  of  what  it  would  have  been  "most 
opportune "  to  say.  The  most  evident  of  such  instances  occur  in 
the  addresses  of  leaders  to  their  troops.  The  historian's  aim  in 
these  military  harangues — which  are  usually  short — is  to  bring  The 
out  the  points  of  a  strategical  situation ;  a  modern  writer  would  military 
have  attained  the  object  by  comments  prefixed  or  subjoined  to  speeches 
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his  account  of  the  battle.  The  comparative  indifference  of  Thucy- 
dides  to  dramatic  verisimilitude  in  these  military  orations  is  curi 
ously  shown  by  the  fact  that  the  speech  of  the  general  on  the  one 
side  is  sometimes  as  distinctly  a  reply  to  the  speech  of  the  general 
on  the  other  as  if  they  had  been  delivered  in  debate.  We  may 
be  sure,  however,  that,  wherever  Thucydides  had  any  authentic 
clue  to  the  actual  tenor  of  a  speech,  he  preferred  to  follow  that 
clue  rather  than  to  draw  on  his  own  invention.  Voltaire  has 
described  the  introduction  of  set  speeches  as  "a  sort  of  oratorical 
falsehood,  which  the  historian  used  to  allow  himself  in  old  times." 
The  strongest  characteristic  of  Thucydides  is  his  devotion  to  truth, 
— his  laborious  persistence  in  separating  fact  from  fiction ;  and  it 
is  natural  to  ask  why  he  adopted  the  form  of  set  speeches,  with 
the  measure  of  fiction  which  it  involved,  instead  of  simply  stating, 
in  his  own  person,  the  arguments  and  opinions  which  he  conceived 
to  have  been  prevalent.  The  question  must  be  viewed  from  the 
standpoint  of  a  Greek  in  the  5th  century  B.C.  Epic  poetry  had 
then  for  many  generations  exercised  a  powerful  influence  over  the 
Greek  mind.  Homer  had  accustomed  Greeks  to  look  for  two  ele 
ments  in  any  complete  expression  of  human  energy, — first,  an 
account  of  a  man's  deeds,  then  an  image  of  his  mind  in  the  report 
of  his  words.  The  Homeric  heroes  are  exhibited  both  in  action 
and  in  speech.  Further,  the  contemporary  readers  of  Thucydides 
were  men  habituated  to  a  civic  life  in  which  public  speech  played 
an  all-important  part.  Every  adult  citizen  of  a  Greek  democracy 
was  a  member  of  the  assembly  which  debated  and  decided  great 
issues.  The  law-courts,  the  festivals,  the  drama,  the  market-place 
itself,  ministered  to  the  Greek  love  of  animated  description.  To  a 
Greek  of  that  age  a  written  history  of  political  events  would  have 
seemed  strangely  insipid  if  speech  "  in  the  first  person"  had  been 
absent  from  it,  especially  if  it  did  not  offer  some  mirror  of  those 
debates  which  were  inseparably  associated  with  the  central  inter 
ests  and  the  decisive  moments  of  political  life.  In  making 
historical  persons  say  what  they  might  have  said,  Thucydides 
confined  that  oratorical  licence  to  the  purpose  which  is  its  best 
justification  :  with  him  it  is  strictly  dramatic,  an  aid  to  the  com 
plete  presentment  of  action,  by  the  vivid  expression  of  ideas  and 
arguments  which  were  really  current  at  the  time.  Among  later 
historians  who  continued  the  practice,  Polybius,  Sallust,  and 
Tacitus  most  resemble  Thucydides  in  this  particular  ;  while  in 
the  Byzantine  historians,  as  in  some  moderns  who  followed 
classical  precedent,  the  speeches  were  usually  mere  occasions  for 
rhetorical  display.  Botta's  History  of  Italy  from  1780  to  1814 
affords  one  of  the  latest  examples  of  the  practice,  which  was 
peculiarly  suited  to  the  Italian  genius. 

The  present  division  of  the  History  into  eight  books  is  one 
which  might  well  have  proceeded  from  the  author  himself, 
as  being  a  natural  and  convenient  disposition  of  the  contents. 
Tho  first  book,  after  a  general  introduction,  sets  forth  the  causes 
of  the  Peloponuesian  War.  The  first  nine  years  of  the  war  are 
contained  in  the  second,  third,  and  fourth  books, — three  years  in 
each.  The  fifth  book  contains  the  tenth  year,  followed*  by  the 
interval  of  the  "insecure  peace."  The  Sicilian  expedition  fills 
the  sixth  and  seventh  books.  The  eighth  book  opens  that  last 
chapter  of  the  struggle  which  is  known  as  the  ' '  Decelean  "  or 
"Ionian"  War,  and  breaks  off  abruptly — in  the  middle  of  a  sen 
tence,  indeed — in  the  year  411.  The  words  in  which  Grote  bids 
farewell,  at  that  point,  to  Thucydides  well  express  what  every 
careful  student  must  feel.  "  To  pass  from  Thucydides  to  the 
Hellenica  of  Xenophon  is  a  descent  truly  mournful  ;  and  yet, 
when  we  look  at  Grecian  history  as  a  whole,  we  have  great  reason 
to  rejoice  that  even  so  inferior  a  work  as  the  latter  has  reached  us. 
The  historical  purposes  and  conceptions  of  Thucydides,  as  set 
forth  by  himself  in  his  preface,  are  exalted  and  philosophical  to  a 
degree  altogether  wonderful,  when  we  consider  that  he  had  no 
pre-existing  models  before  him  from  which  to  derive  them.  And 
the  eight  books  of  his  work  (in  spite  of  the  unfinished  condition 
of  the  last)  are  not  unworthy  of  these  large  promises,  either  in 
spirit  or  in  execution." 

_  The  principal  reason  against  believing  that  the  division  into 
eight  books  _was  made  by  Thucydides  himself  is  the  fact  that  a 
different  division,  into  thirteen  books,  was  also  current  in  antiquity, 
as  appears  from  Marcellinus  (§  58).  It  is  very  improbable— indeed 
hardly  conceivable — that  this  should  have  been  the  case  if  the 
eight-book  division  had  come  down  from  the  hand  of  the  author. 
We  may  infer,  then,  that  the  division  of  the  work  into  eight  books 
was  introduced  at  Alexandria, —perhaps  in  the  3d  or  2d  century 
B.C.  That  division  was  already  familiar  to  the  grammarians  of 
the  Augustan  age.  Dionysius  of  Halicarnassus,  who  recognizes  it, 
has  also  another  mode  of  indicating  portions  of  the  work,  viz.,  by 
stichometria,  or  the  number  of  lines  which  they  contained.  Thus, 
in  the  MS.  which  he  used,  the  first  87  chapters  of  book  i.  con 
tained  about  2000  lines  (equivalent  to  about  1700  lines  in  Bekker's 
stereotyped  8vo  text). 

Ullrich  has  maintained  with  much  acuteness  that  Thucydides 
composed  the  first  three  books  and  about  half  of  book  iv.  "in  the 
years  421-413,  and  the  rest  of  the  work  after  404.  His  general 


ground  is  the  existence  in  i.-iv.  of  passages  which  seem  to  imply 
ignorance  of  later  events.  Classen  has  fully  examined  the  evidence, 
and,  as  a  result,  has  arrived  at  the  following  conclusion.  It  is 
possible  that  a  first  rough  draft  of  the  History,  down  to  413,  may 
have  been  sketched  by  Thucydides  before  405.  But  the  whole 
History,  from  the  first  book  onwards,  was  worked  up  into  its 
present  form  only  after  404.  This  view  is  confirmed  by  some 
passages,  found  even  in  the  earliest  books,  which  imply  that  the 
writer  already  knew  the  latest  incidents,  or  the  final  issue,  of  the 
war.  We  have  seen  that,  after  404,  Thucydides  may  have  enjoyed 
some  six  or  seven  years  of  leisure.  Several  peculiarities  of  expres 
sion  or  statement  in  book  viii.  suggest  that  it  had  not  yet  received 
the  author's  final  revision  at  the  time  when  death  broke  off  the 
work.  The  absence  of  speeches  from  the  eighth  book  has  also  been 
remarked.  But  it  should  be  observed  that  much  of  the  eighth 
book  is  occupied  with  negotiations,  either  clandestine  or  indecisive, 
or  both.  Its  narrative  hardly  presents  any  moment  which  required 
such  dramatic  emphasis  as  the  speeches  usually  impart.  The  mere 
misrepresentations  by  which  Alcibiades  and  Chalcideus  prevailed 
on  the  Chians  to  revolt  certainly  did  not  claim  such  treatment. 

The  division  of  the  war  by  summers  and  winters  (Kara  Btpos  xal  Mode  of 
Xfip&va) — the  end  of  the  winter  being  considered  as  the  end  of  the  reckoning 
year — is  perhaps  the  only  one  which  Thucydides  himself  used,  for  time, 
there  is  no  indication  that  he  made  any  division  of  the  History 
into  books.  His  "summer"  includes  spring  and  autumn,  and 
extends,  generally  speaking,  from  March  or  the  beginning  of  April 
to  the  end  of  October.  His  ' '  winter  " — November  to  February 
inclusive — means  practically  the  period  during  which  military 
operations,  by  laud  and  sea,  are  wholly  or  partly  suspended. 
When  he  speaks  of  "  summer  "  and  "  winter ''  as  answering  respect 
ively  to  "half"  the  year  (v.  20.  3),  the  phrase  is  not  to  be  pressed  : 
it  means  merely  that  he  divides  his  year  into  these  two  parts. 
The  mode  of  reckoning  is  essentially  a  rough  one,  and  is  not  to  be 
viewed  as  if  the  commencement  of  summer  or  of  winter  could  be 
precisely  fixed  to  constant  dates.  For  chronology,  besides  the 
festivals,  he  uses  the  Athenian  list  of  archons,"the  Spartan  list  of 
ephors,  and  the  Argive  list  of  priestesses  of  Hera. 

There  is  no  reference  to  the  History  of  Thucydides  in  the  extant 
Greek  writers  of  the  4th  century  B.C.  ;  but  Lucian  has  preserved  a 
tradition  of  the  enthusiasm  with  which  it  was  studied  by  Demo 
sthenes.  The  great  orator  is  said  to  have  copied  it  out  eight  times, 
or  even  to  have  learnt  it  by  heart.  It  is  at  least  beyond  doubt 
that  the  study  of  Thucydides  contributed  a  very  powerful  influence 
to  the  style  of  Demosthenes,  though  that  influence  rather  passed 
into  the  spirit  of  his  oratory  than  showed  itself  in  any  marked 
resemblances  of  form.  The  Alexandrian  critics  acknowledged 
Thucydides  as  a  great  master  of  Attic.  Sallust,  Cornelius  Nepos, 
Cicero,  and  Quintilian  are  among  the  Roman  writers  whose  admira 
tion  for  him  can  be  traced  in  their  work,  or  has  been  expressly 
recorded.  The  most  elaborate  ancient  criticism  on  the  diction  and 
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Among  the  best  MSS.  of  Thucydides,  the  Codex  Vaticanus  126  (llth  cent.)  re-  MSS.,  &C. 
presents  a  recension  made  In  the  Alexandrian  or  Roman  age.  In  the  first  six 
books  the  number  of  passages  in  which  the  Vaticanus  alone  has  preserved  a  true 
reading  is  comparatively  small ;  in  book  vii.  it  is  somewhat  larger  ;  in  book  viii. 
it  is  so  large  that  here  the  Vaticanus,  as  compared  with  the  other  MSS.,  acquires 
the  character  of  a  revised  text.  Other  important  MSS.  are  the  Palatinus  252  (llth 
cent.);  the  Casselanus  (1252  A.D.);  the  Augustanus  Monacensis  430  (1301  A.D.). 
A  collation,  in  books  i.  ii.,  of  two  Cambridge  MSS.  of  the  15th  century  (\N.  3.  18, 
KK.  5. 19)  has  been  published  by  Shilleto.  Several  Parisian  MSS.  (H.  C.  A.  !•'.), 
ami  a  Venetian  MSS.  (V.)  collated  by  Arnold,  also  deserve  mention.  The  Aldine 
edition  was  published  in  1502.  It  was  formerly  supposed  that  there  had  been  t\vo 
Juntine  editions.  Shilleto,  in  the  "Notice"  prefixed  to  book  i.,  first  pointed  out 
that  the  only  Juntine  edition  was  that  of  1526,  and  that  the  belief  in  an  earlier 
Juntine,  of  1506,  arose  merely  from  the  accidental  omission  of  the  word  vicesimo 
in  the  Latin  version  of  the  imprint. 

Of  recent  editions,  the  most  generally  useful  is  Classen's,  in  the  Weidmann 
series  (Berlin,  1862-78) ;  each  book  can  be  obtained  separately.  Arnold's  edition 
(1848-51)  contains  much  that  is  still  valuable.  For  books  i.  and  ii.  Sliilleto's 
edition  (1872-76)  furnishes  a  commentary  which,  though  not  full,  deals  admirably 
with  many  difficult  points.  Among  other  important  editions,  it  is  enough  to 
name  those  of  Duker,  Bekker,  Goeller,  Poppo,  and  Kriiger.  Be"tant's  lexicon  to 
Thucydides  (2  vols.,  Geneva,  1843)  is  well  executed.  Jowett's  translation  (Oxford, 
1883)  is  supplemented  by  a  volume  of  notes.  Dale's  version  (Bohn)  also  deserves 
mention  for  its  fidelity,  as  Crawley's  (London,  1876)  for  its  vigour.  Hellenica 
(London,  1880)  contains  an  essay  on  "The  Speeches  of  Thucydides,"  pp.  266-323, 
which  has  bet-n  translated  into  German.  The  best  clue  to  Thucydidean  biblio 
graphy  is  in  Engelmann's  Scriptores  Graeci,  pp.  748  sq.,  8th  ed.,  1880.  (K.  C.  J.) 

THUGS.  That  the  Sanskrit  root  sthag  (Pali,  thak), 
"  to  cover,"  "  to  conceal,"  was  mainly  applied  to  fraudu 
lent  concealment,  appears  from  the  noun  sthaga,  "  a 
cheat,"  which  has  retained  this  signification  in  the  modern 
vernaculars,  in  all  of  which  it  has  assumed  the  form  thag 
(commonly  written  thug),  with  a  specific  meaning.  The 
Thugs  were  a  well-organized  confederacy  of  professional 
assassins,  who  in  gangs  of  from  10  to  200  travelled  in 
various  guises  through  India,  wormed  themselves  into  the 
confidence  of  wayfarers  of  the  wealthier  class,  and,  when  a 
favourable  opportunity  occurred,  strangled  them  by  throw- 
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ing  a  handkerchief  or  noose  round  their  necks,  and  then 
plundered  and  buried  them.  All  this  was  done  according 
to  certain  ancient  and  rigidly  prescribed  forms  and  after 
the  performance  of  special  religious  rites,  in  which  the 
consecration  of  the  pick-axe  and  the  sacrifice  of  sugar 
formed  a  prominent  part.  From  their  using  the  noose  as 
an  instrument  of  murder  they  were  also  frequently  called 
Phdnsigdrs,  or  "  noose-operators."  Though  they  them 
selves  trace  their  origin  to  seven  Mohammedan  tribes, 
Hindus  appear  to  have  been  associated  with  them  at  an 
early  period ;  at  any  rate,  their  religious  creed  and  prac 
tices  as  staunch  worshippers  of  Devi  (Kali,  Durga),  the 
Hindu  goddess  of  destruction,  had  certainly  no  flavour  of 
Islam  in  them.  Assassination  for  gain  was  with  them  a 
religious  duty,  and  was  considered  a  holy  and  honourable 
profession.  They  had,  in  fact,  no  idea  of  doing  wrong, 
and  their  moral  feelings  did  not  come  into  play.  The  will 
of  the  goddess  by  whose  command  and  in  whose  honour 
they  followed  their  calling  was  revealed  to  them  through 
a  very  complicated  system  of  omens.  In  obedience  to 
these  they  often  travelled  hundreds  of  miles  in  company 
with,  or  in  the  wake  of,  their  intended  victims  before  a 
safe  opportunity  presented  itself  for  executing  their  design ; 
and,  when  the  deed  was  done,  rites  were  performed  in 
honour  of  that  tutelary  deity,  and  a  goodly  portion  of  the 
spoil  was  set  apart  for  her.  The  fraternity  possessed  also 
a  jargon  of  their  own  (Ramasi),  as  well  as  certain  signs  by 
which  its  members  recognized  each  other  in  the  remotest 
parts  of  India.  Even  those  who  from  age  or  infirmities 
could  no  longer  take  an  active  part  in  the  operations  con 
tinued  to  aid  the  cause  as  watchers,  spies,  or  dressers  of 
food.  It  was  owing  to  their  thorough  organization,  the 
secrecy  and  security  with  which  they  went  to  work,  but 
chiefly  to  the  religious  garb  in  which  they  shrouded  their 
murders,  that  they  could,  unmolested  by  Hindu  or  Moham 
medan  rulers,  recognized  as  a  regular  profession  and  pay 
ing  taxes  as  such,  continue  for  centuries  to  practise  their 
craft.  Both  the  fractions  into  which  they  were  divided 
by  the  Nerbudda  river  laid  claim  to  antiquity  :  while  the 
northern,  however,  did  not  trace  their  origin  farther  back 
than  the  period  of  the  early  Mohammedan  kings  of  Delhi, 
the  southern  fraction  not  only  claimed  an  earlier  and  purer 
descent,  but  adhered  also  with  greater  strictness  to  the 
rules  of  their  profession. 

The  earliest  authenticated  mention  of  the  Thugs  is 
found  in  the  following  passage  of  Zfau-d  dm  Barni's 
History  of  Firoz  Shdh  (written  about  1356):  "In  the 
reign  of  that  sultan,"  that  is,  about  1290,  "some  Thugs 
were  taken  in  Delhi,  and  a  man  belonging  to  that  frater 
nity  was  the  means  of  about  a  thousand  being  captured. 
But  not  one  of  these  did  the  sultan  have  killed.  He  gave 
orders  for  them  to  be  put  into  boats  and  to  be  conveyed 
into  the  lower  country,  to  the  neighbourhood  of  Lakhnauti, 
where  they  were  to  be  set  free.  The  Thugs  would  thus 
have  to  dwell  about  Lakhnautf,  and  would  not  trouble 
the  neighbourhood  of  Delhi  any  more  "  (Sir  H.  M.  Elliot's 
History  of  India,  vol.  iii.  p.  141).  The  first  European 
travellers  who  speak  of  them  without  mentioning  their 
name  are  Thevenot  (1665)  and  Fryer  (1673).  Though 
instances  of  Thuggee  had  been  known  to  the  English 
rulers  in  India  for  many  years,  and  sporadic  efforts  had 
been  made  by  them  towards  the  extinction  of  the  gangs,  it 
was  not  till  Lord  W.  Bentinck  (1828-35)  took  vigorous 
steps  in  this  matter  that  the  system  was  gradually  un 
masked,  and  finally  all  but  stamped  out.  His  chief  agent, 
Captain  (afterwards  Sir  William)  Sleeman,  with  several 
competent  assistants,  and  the  co-operation  of  a  number  of 
native  states,  succeeded  in  completely  grappling  with  the 
evil,  so  that  up  to  October  1835  no  fewer  than  1562 
Thugs  had  been  committed,  of  which  number  382  were 


hanged  and  986  transported  or  imprisoned  for  life.  It  is 
true  that,  according  to  the  Thuggee  and  Dacoity  Report 
for  1879,  the  number  of  registered  Punjabi  and  Hindus 
tani  Thugs  then  still  amounted  to  344.  But  all  of  these 
had  already  been  registered  as  such  before  1852.  It  may, 
therefore,  fairly  be  assumed  that  none  are  alive  now,  and 
that  the  whole  fraternity  may  be  considered  as  extinct. 

Full  particulars  concerning  the  system  of  Thuggee  are  given  by 
Dr  Sherwood,  "On  the  Murderers  called  Phansigars,"  and  J.  Shake- 
spear,  :<  Observations  regarding  Bradheks  and  Thegs"  (both  treat 
ises  in  vol.  xiii.,  1820,  of  the  Asiatic  Researches);  [W.  N.  Sleeman,] 
Ramaseeana,  or  a  Vocabulary  of  the  Language  used  by  the  Thugs, 
with  an  Introduction  and  Appendix,  Calcutta,  1836  ;  the  Edinburgh 
Review  for  Jan.  1837  ;  [E.  Thornton,]  Illustrations  of  the  History 
and  Practices  of  the  Thugs,  London,  1837  ;  Meadows  Taylor, 
Confessions  of  a  Thug,  London,  1839  ;  Major  Sleeman,  Report  on 
the  Depredations  committed  by  the  Thug  Gangs,  Calcutta,  1840  ;  J. 
Button,  Popular  Account  of  the  Thugs  and  Dacoits,  London,  1857  ; 
Yule  and  Burnell,  Glossary  of  Anglo-Indian  Colloquial  Words 
and  Phrases,  London,  1886,  p.  696  sq.  (R.  B.) 

THUGUT,  FRANZ  MARIA  VON  (1734-1818),  foreign 
minister  of  Austria,  was  born  of  humble  parentage  at  Linz 
in  1734,  placed  in  the  Government  school  of  Oriental  studies 
in  1752,  and  sent  to  Constantinople  as  an  interpreter  in 
1757.  At  Constantinople  he  rose  from  post  to  post  in 
the  embassy,  until  in  1771  he  became  internuncius  or 
ambassador.  In  1776,  after  the  war  between  Russia  and 
Turkey,  he  obtained  from  the  latter  power  the  cession  of 
the  province  of  Bukowina  to  Austria.  After  thus  crown 
ing  his  long  service  in  the  East  and  gaining  the  confidence 
of  Maria  Theresa,  he  was  sent  by  her  without  the  know 
ledge  of  her  son,  the  emperor  Joseph,  to  Berlin,  to  avert 
by  a  peaceful  settlement  with  Frederick  the  Great  the 
threatened  Bavarian  war.  In  1790  he  was  employed  in 
the  negotiations  of  Sistova,  and  his  next  mission  was  to 
Paris,  where  he  entered  into  close  relations  with  Mirabeau 
as  the  friend  of  Marie  Antoinette.  On  the  invasion  of 
France  by  the  allied  armies  in  1792,  Thugut  was  sent  to 
the  scene  of  operations.  It  is  well  known  that  Kaunitz, 
the  veteran  minister  of  Austria,  condemned  the  terms  of 
the  alliance  with  Prussia,  as  securing  to  Prussia  the 
annexation  of  a  great  part  of  Poland,  while  only  holding 
out  to  Austria  an  uncertain  prospect  of  acquiring  its 
equivalent  in  Bavaria.  Thugut,  a  politician  of  the  same 
school,  viewed  the  new  alliance  with  even  greater  hatred. 
After  the  failure  of  the  campaign  of  1792  he  formed  the 
deliberate  opinion  that  persons  around  the  duke  of  Bruns 
wick  had  been  bribed  by  the  French,  and  that  the  retreat 
had  been  ordered  in  consequence.  A  few  months  later 
the  anticipations  of  Kaunitz  were  realized.  Prussia  seized 
western  Poland,  while  Austria  remained  as  far  as  ever  from 
gaining  Bavaria.  The  emperor  Francis  now  dismissed 
the  ministers  responsible  for  the  Prussian  alliance,  and 
called  Thugut  to  power.  From  this  critical  moment  the 
alliance  was  doomed,  and  the  allied  commanders  thwarted 
rather  than  assisted  one  another's  operations  on  the  eastern 
frontier  of  France.  On  the  other  hand,  Thugut  drew 
nearer  to  Russia,  and  negotiated  at  St  Petersburg  for  the 
seizure  of  Venice  by  Austria.  With  England  he  desired 
to  stand  on  a  good  footing ;  but,  while  Pitt's  object  was  the 
overthrow  of  the  revolutionary  Government,  Thugut's  was 
simply  the  acquisition  of  territory  for  Austria.  This  dis 
crepancy  of  aim  led  to  results  exasperating  to  the  English 
ministry,  such  as  the  fall  of  Toulon,  to  which  Thugut 
neglected  to  send  the  troops  which  he  had  promised.  The 
evacuation  of  Belgium  in  1794,  usually  attributed  to 
Thugut's  treachery,  was,  however,  due  to  the  incapacity 
or  intrigues  of  others.  In  1795,  after  the  withdrawal  of 
Prussia  from  the  coalition,  Thugut  obtained  financial  help 
from  England,  gained  from  Russia  a  large  share  of  Poland 
in  the  last  partition,  and  prepared  to  carry  on  the  war 
against  France  with  the  utmost  energy.  The  campaign 
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of  the  archduke  Charles  in  1796  drove  the  French  from 
the  east  of  the  Rhine,  and  Bonaparte,  who  had  conquered 
northern  Italy  up  to  Mantua,  narrowly  escaped  destruc 
tion  before  this  fortress.  But  for  the  genius  of  the 
French  commander  and  the  wretched  character  of  the 
Austrian  generals  and  officers,  the  immense  efforts  made 
by  Thugut  at  this  time  would  have  turned  the  tide  of  the 
war.  Defeat  after  defeat  seemed  to  make  no  impression 
upon  his  "  world-desolating  obstinacy  ";  and,  even  when 
Bonaparte  had  advanced  to  within  eighty  miles  of  Vienna, 
it  is  stated  that  the  empress  had  to  throw  herself  at  her 
husband's  feet  when  in  conference  with  his  minister,  in 
order  to  overcome  the  resistance  of  the  latter  to  an 
armistice.  The  subsequent  peace  of  Campo  Formio  was 
hotly  condemned  by  Thugut,  who  tendered  his  resignation. 
Then  followed  the  congress  of  Rastadt  and  the  murder 
of  the  French  envoys,  long  attributed,  but  without  any 
real  ground,  to  Thugut  himself.  War  was  renewed ;  the 
French  were  driven  out  of  Italy  by  Austrian  armies  as 
sisted  by  Suwaroff ;  and  it  was  determined  that  the  allies 
should  conquer  Switzerland,  and  so  invade  France  where 
the  frontier  is  most  open.  Thugut,  now  at  the  height  of 
his  power,  and  far  more  anxious  to  recover  Belgium  than 
to  overthrow  the  republic,  took  the  fatal  step  of  withdraw 
ing  a  great  part  of  the  Austrian  forces  from  Switzerland 
at  the  very  moment  when  the  Russians  were  entering  it. 
The  result  was  the  destruction  of  the  Russians  by  Massena 
and  the  total  failure  of  the  campaign,  followed  by  the  se 
cession  of  Russia  from  the  coalition.  Still  full  of  designs 
for  annexation  in  Italy,  Thugut  continued  the  war  with 
the  help  of  England.  On  the  very  day  when  he  renewed 
his  engagements  with  England  the  news  arrived  of  the 
battle  of  Marengo,  which  at  one  blow  made  an  end  of  all 
that  Austria  had  won  in  Italy  in  the  preceding  year. 
Nothing  daunted,  Thugut  continued,  during  the  armistice 
which  followed,  his  preparation  for  the  struggle  with 
Moreau  in  the  valley  of  the  Danube ;  and,  if  he  could 
have  inspired  his  master  with  his  own  resolute  spirit,  the 
result  of  the  war  might  have  been  different.  But,  while 
Thugut  was  actually  receiving  the  British  subsidies,  the 
emperor,  without  the  knowledge  of  his  minister,  surrend 
ered  the  fortresses  of  Ulm  and  Ingolstadt  to  Moreau, 
in  return  for  an  extension  of  the  armistice.  Thugut's 
passionate  indignation  on  learning  of  this  miserable  act 
is  impressively  described  in  Lord  Minto's  despatches  from 
Vienna.  He  withdrew  from  office  ;  but  Lord  Minto's  pro 
tests  compelled  the  emperor  again  to  place  in  his  hands 
the  direction  of  affairs,  which  he  held  until  the  battle  of 
Hohenlinden  made  all  further  resistance  impossible.  He 
was  then,  in  deference  to  French  influence,  banished  from 
Vienna,  and  never  resumed  office.  In  his  retirement  he 
was  occasionally  consulted,  as  after  the  battle  of  Wagram 
in  1809,  when  he  recommended  the  emperor  to  make 
peace  at  any  cost,  stating  that  the  existence  of  the 
Austrian  monarchy  was  at  stake  and  that  the  dissolution 
of  Napoleon's  empire  was  not  far  off.  After  the  overthrow 
of  Napoleon  he  returned  to  the  capital,  where  he  died 
May  29,  1818.  Thugut  possessed  many  of  the  qualities 
of  a  great  man, — indomitable  courage,  calmness  in  danger, 
devotion  to  public  interests,  enormous  industry;  but  all 
this  was  spoilt  by  the  persistent  disregard  of  obligations 
towards  allies  in  the  greedy  pursuit  of  Austria's  own 
aggrandizement,  and  by  the  intriguing  spirit  inseparable 
from  this  policy.  The  materials  for  forming  a  fair  estimate 
of  Thugut's  conduct  of  affairs  from  1793  to  1801  have  but 
recently  been  given  to  the  world.  Of  his  private  life  next 
to  nothing  is  known. 

THULE  was  the  name  given  by  Greek  and  Roman 
geographers  to  a  land  situated  to  the  north  of  Britain, 
which  they  believed  to  be  the  most  northerly  portion  of 


Europe,  or  indeed  of  the  known  world.  The  first  writer 
who  mentioned  the  name  was  Pytheas  of  Massilia,  whose 
statements  concerning  it  have  been  already  given  under 
the  heading  PYTHEAS.  But  it  is  impossible  for  us  to  deter 
mine  with  certainty  what  those  statements,  which  have 
only  been  transmitted  to  us  at  second  or  third  hand,  really 
were,  and  still  more  so  what  was  their  real  signification. 
It  is  almost  certain  that  Pytheas  did  not  himself  profess 
to  have  visited  Thule,  but  had  only  vaguely  heard  of  its 
existence,  as  a  land  of  unknown  extent,  situated,  accord 
ing  to  the  information  he  had  received,  six  days'  voyage 
to  the  north  of  Britain.  This  account  was  adopted  by 
Eratosthenes  (though  rejected  by  Polybius  and  Strabo), 
and  accordingly  this  unknown  land  became  a  cardinal 
point  in  the  systems  of  many  ancient  geographers,  as  the 
northern  limit  of  the  known  world.  Nothing  more  was 
learnt  concerning  it  until  the  Romans  under  Agricola 
(about  84  A.D.)  accomplished  the  circumnavigation  of  the 
northern  point  of  Britain,  and  not  only  visited,  but 
according  to  Tacitus  subdued,  the  Orcades  or  Orkney 
Islands.  On  this  occasion,  the  historian  tells  us,  they 
caught  sight  also  of  Thule,1  which  in  this  instance  could 
only  mean  the  group  of  the  Shetland  Islands.  No  further 
account  of  this  mysterious  land  is  found  in  any  ancient 
author,  except  vague  statements,  derived  from  Pytheas, 
but  mostly  in  an  inaccurate  and  distorted  form,  concern 
ing  its  position  and  the  astronomical  phenomena  resulting 
from  this  cause.  It  is  probable  that  what  Pytheas  really 
reported  was  that  at  the  summer  solstice"  the  days  were 
twenty-four  hours  in  length,  and  conversely  at  the  winter 
solstice  the  nights  were  of  equal  duration,  a  statement 
which  would  indicate  the  notion  of  its  position  in  about 
66°  N.  lat.,  or  under  what  we  now  call  the  Arctic  Circle. 
The  skill  of  Pytheas  as  an  astronomer  would  have  been 
quite  sufficient  to  lead  him  to  the  conclusion  that  this 
would  be  the  case  at  some  point  in  proceeding  northwards, 
and  the  rapid  changes  in  this  respect  that  would  be 
reported  to  him  by  any  navigators  that  had  really  followed 
the  shores  of  Britain  to  any  considerable  extent  in  that 
direction  would  confirm  him  in  the  correctness  of  his  views, 
He  had,  too,  a  very  exaggerated  notion  of  the  extent  of 
Britain  (see  PYTHEAS),  and  hence  he  would  be  led  to  place 
an  island  which  was  six  days'  voyage  to  the  north  of  it 
much  nearer  to  the  Arctic  Circle  than  its  true  position. 

The  statement  of  Pytheas  on  this  point  appears  to  liave  obtained 
almost  universal  belief  until  the  time  of  Marinus  of  Tyre  and  his 
successor  Ptolemy,  who  were  led — apparently  from  their  knowledge 
that  the  group  of  islands  to  which  the  name  of  Thule  had  been 
applied  by  the  Romans  was  really  not  very  far  distant  from  the 
Orcades — to  bring  down  its  position  considerably  more  to  the 
south,  so  that  Ptolemy  places  the  island  of  Thule,  which  he  still 
regards  as  the  most  northerly  point  of  Europe,  in  only  63°  N.  lat. 
Unfortunately  this  more  reasonable  view  has  been  discarded  by 
many  modern  writers,  who  have  gone  back  to  the  statements  of 
Pytheas  concerning  the  length  of  the  day,  and  have  in  consequence 
insisted  upon  placing  Thule  within  the  Arctic  Circle,  and  have 
thus  been  led  to  identify  it  with  Iceland.  The  improbability  of 
such  an  hypothesis,  when  we  consider  the  state  of  ancient  naviga 
tion,  is  in  itself  a  sufficient  refutation,  and  there  appears  no  reason 
able  doubt  that  the  Thule  of  Pytheas,  like  that  of  the  Romans  and 
of  Ptolemy,  was  merely  an  exaggerated  and  somewhat  erroneous 
conception  of  the  large  group  of  the  Shetland  Islands,  of  which  the 
principal,  called  Mainland,  is  in  fact  so  predominant  that  the 
whole  may  well  have  been  considered  as  one  large  island  rather 
than  a  scattered  group  like  the  Orkneys.  If  we  might  trust  to 
the  accuracy  of  Strabo's  quotation  (ii.  5,  p.  114),  that  Pytheas 
called  Thule  "the  mosj  northerly  of  the  British  Islands,"  this 
would  be  decisive  on  the  point ;  but  unfortunately  the  verbal 
accuracy  of  such  references  by  ancient  writers  can  seldom  be  relied 
on,  and  Strabo  had  evidently  never  seen  Pytheas's  original  work. 

It  appears,  however,  to  be  certain  that  Iceland  was  really  visited 
by  some  Irish  monks  long  before  its  discovery  by  the  Northmen, 
and  is  described  under  the  name  of  Thule  by  a  writer  named 
Dicuil,  himself  an  Irish  monk,  who  wrote  in  the  first  half  of  the 

1  "Dispecta  est  et  Thule,"  Tac.,  Aaric.,  c.  10. 
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9th  century,  in  such  a  manner  as  to  leave  no  doubt  that  his  state 
ments  really  refer  to  that  extensive  but  remote  island.  See 
Letronue,  Recherches  sur  Dicuil,  Paris,  1814. 

THUMMEL,  MORITZ  AUGUST  vox  (1738-1817),  Ger 
man  writer  in  prose  and  verse,  one  of  the  imitators  of 
Wieland  (see  vol.  x.  p.  541),  was  born  May  27,  1738,  in 
the  neighbourhood  of  Leipsic,  was  educated  at  Rossleben 
and  the  university  of  Leipsic,  and  from  1761  till  1783 
held  various  offices  in  the  ducal  court  of  Saxe-Coburg. 
He  died  at  Coburg  on  October  26,  1817.  He  wrote  a 
comic  prose  epic,  Wilhelmine,  oder  der  vermdhlte  Pedant 
(1764) ;  Die  Inoculation  der  Liebe  (1771),  a  tale  in  verse; 
Reisein  die  mitta'glicken  Provinzen  von  Frankreich  (1791- 
1805),  a  romance  in  10  vols. ;  and  Der  heilige  Kilian, 
oder  dcis  Liebespaar  (1818).  An  edition  of  his  works  was 
published  at  Leipsic  in  8  vols.  in  1854-55. 

THUNBERG,  CARL  PETER  (1743-1828),  an  eminent 
traveller,  and  one  of  the  most  distinguished  botanists  of 
the  school  of  Linnaeus,  was  born  in  1743.  He  became  a 
pupil  of  Linnaeus  at  the  university  of  Upsala,  where  he 
graduated  in  medicine  in  1770.  Obtaining  a  travelling 
scholarship,  he  visited  Holland,  whence  he  embarked  on 
a  voyage  of  exploration  to  Java,  in  quest  of  vegetable 
treasures.  He  sailed  as  far  as  the  Cape  of  Good  Hope  in 
1771,  and  three  years  afterwards  went  to  Japan,  remain 
ing  five  years,  engaged  in  making  collections  of  plants, 
and  in  observing  the  habits,  manners,  and  language  of  the 
people.  On  his  return  in  1779  he  visited  England,  and 
made  the  acquaintance  of  Sir  Joseph  Banks.  In  1777 
he  was  made  demonstrator  of  botany  at  Upsala,  and  he 
succeeded  Linnaeus  as  professor  of  botany  in  1784. 
Thunberg  published  in  1784  his  Flora  Japonica ;  in 
1788  he  began  to  publish  his  travels.  He  completed  his 
Prodromus  Plantarum  in  1800,  in  1805  his  Icones  Plant- 
arum,  and  in  1813  his  Flora  Capensis.  Thunberg  pub 
lished  numerous  memoirs  in  the  Transactions  of  many 
Swedish  and  foreign  scientific  societies,  of  sixty-six  of 
which  he  was  an  honorary  member.  He  died  in  1828. 

THUNDERSTORM.  All  the  more  ordinary  pheno 
mena  of  thunderstorms  had,  about  1750,  been  conclusively 
traced  to  electrical  charges  and  discharges  (ELECTRICITY, 
voL  viii.  p.  6),  so  that  they  could  easily  be  reproduced  on 
a  small  scale  in  the  laboratory.  To  the  article  cited  we 
therefore  refer  for  their  explanation.  Some  of  the  laws 
of  relative  frequency  of  thunderstorms,  in  different  places 
at  the  same  season  or  in  the  same  place  at  different 
seasons,  will  be  found  in  METEOROLOGY  (vol.  xvi.  p.  128). 
A  discussion  of  the  cause  of  thunder,  and  of  the  circum 
stances  which  give  rise  to  a  crash,  a  roll,  or  a  peal  of 
thunder  is  given  under  ACOUSTICS  (vol.  i.  p.  107).  In 
what  follows,  therefore,  the  rarer  phenomena  of  thunder 
storms,  and  the  possible  sources  of  the  atmospheric  elec 
tricity,  will  be  the  chief  points  treated. 

There  can  be  little  doubt  that  atmospheric  electricity, 
at  least  in  the  great  developments  which  characterize  a 
thunderstorm,  is  due  in  some  way  to  water.  Before  a 
great  thunderstorm  the  lower  air  is  usually  at  an  abnor 
mally  high  temperature,  and  fully  saturated  with  water 
vapour,  so  that  it  is  in  a  thoroughly  unstable  condition. 
Immense  cloud  masses,  often  miles  in  vertical  thickness, 
which  produce  almost  midnight  darkness  by  day  in  the 
region  of  the  storm,  and  which  appear,  when  seen  from  a 
distance,  as  if  boiling  upwards,  are  always  a  notable 
feature  of  great  thunderstorms.  These  are  usually  accom 
panied  by  torrents  of  rain,  or  by  violent  hail-showers.  And 
it  is  commonly  observed  that  each  flash  of  lightning  is 
followed,  after  a  brief  interval,  by  a  sudden  but  temporary 
increase  in  the  rate  of  rainfall.  At  what  stage  of  its 
transformations  the  electrification  is  developed  by  water- 
substance  is,  as  yet,  only  guessed  at, — though  it  seems 


most  reasonable  to  conclude  that  it  is  anterior  to  the 
formation  of  cloud,  i.e.,  to  the  condensation  of  vapour. 
And,  though  the  idea  was  at  one  time  very  generally  held 
and  still  has  many  upholders,  it  seems  unlikely  to  be  the 
direct  result  of  evaporation.  For,  were  it  due  directly 
either  to  evaporation  or  to  condensation,  it  is  almost  im 
possible  to  doubt  that  proof  would  long  since  have  been 
furnished  by  careful  experiment,  even  if  made  on  a  scale 
so  limited  as  that  afforded  by  our  laboratories.  No  trace 
of  electrical  effect  has  been  found  to  attend  the  precipita 
tion  of  moisture ;  and  the  electrical  effects,  sometimes  con 
siderable,  which  have  been  found  associated  with  evapora 
tion  have  always  been  accompanied  by  relatively  violent 
physical  and  mechanical  actions  which  are  not  observed 
in  conjunction  with  atmospheric  electricity.  It  has  been 
suggested  by  some  authorities  that  the  electricity  of  a 
thunderstorm  is  developed  during  the  formation  of  hail, 
by  others  that  it  is  due  to  the  molecular  actions  which 
accompany  the  diminution  of  total  surface  when  two  or 
more  drops  of  water  coalesce  into  a  single  one.  It  has 
been  ascribed  to  the  friction  of  moist  against  dry  air, 
and  to  the  dust-particles  which  appear  to  be  necessary 
for  the  condensation  of  vapour.  Again,  it  has  been 
suggested  that  it  may  be  a  mere  phenomenon  of  contact 
electricity,  due  to  the  impact  of  uncondensed  vapour 
particles  on  particles  of  air.  It  is  almost  unnecessary 
to  observe  that,  whatever  hypothesis  we  adopt,  some 
explanation  must  be  given  of  two  important  points : — (1) 
What  becomes  of  the  electricity  equal  and  opposite  to  that 
in  each  drop,  which  must  be  produced  simultaneously  with 
it  ?  (2)  By  what  means  is  the  attraction  between  the  drops 
and  the  recipient  of  the  opposite  charge  of  electricity 
overcome  so  that  the  drops  may  be  enabled  to  part  with 
their  charge  1  It  is  to  be  presumed  that  gravity  satisfies 
the  second  of  these  questions.  As  to  the  first,  it  seems  to 
necessitate  the  presence  of  something  besides  water,  in 
order  that  the  electric  separation  may  be  commenced,  and 
thus  appears  to  be  fatal  to  the  capillary  theory  indicated 
above.  Whatever  be  the  true  source  of  the  charge,  it  is 
easy  to  see,  by  known  properties  of  electricity,  that  even 
an  exceedingly  small  charge  on  each  vapour  particle  would 
lead  to  a  very  high  potential  as  soon  as  a  visible  drop  is 
formed,  and  that  as  a  drop  increases  in  size  its  potential  is 
proportional  to  its  surface.  That  drops  of  rain  are  often 
individually  electrified  to  a  very  high  potential  is  proved 
by  the  frequent  occurrence  of  "  luminous  rain,"  when  the 
ground  is  feebly  lit  up  by  the  multitude  of  tiny  sparks 
given  out  by  the  drops  as  they  come  near  it.  The  flakes 
of  falling  snow,  also,  are  often  strongly  electrified,  so  that 
smart  sparks  have  been  drawn  from  an  umbrella  on  which 
the  snow  was  falling.  But  the  law  of  electric  repulsion 
shows  us  at  once  that,  as  soon  as  the  drops  in  a  cloud  are 
sufficiently  electrified,  at  least  the  greater  part  of  their 
charge  must  pass  to  the  boundary  of  the  cloud.  When 
this  occurs,  the  nature  of  the  further  behaviour  of  the 
charge  presents  no  difficulty.  The  reason  for  our  singu 
larly  complete  ignorance  of  the  source  of  atmospheric 
electricity  seems  to  lie  in  the  fact  that  it  can  only  be 
discovered  by  means  of  experiments  made  on  a  scale  very 
much  larger  than  is  attainable  with  the  ordinary  resources 
of  a  laboratory.  The  difficulties  will  probably  be  easily 
overcome  by  the  first  nation  which  will  go  to  the  expense 
of  providing  the  necessary  means. 

Numberless  other  explanations  of  the  origin  of  thunder 
storms  have  been  suggested ;  but  the  more  reasonable  of 
these  do  little  more  than  shift  the  difficulty,  for  they  begin 
by  assuming  (without  any  hint  as  to  its  source)  an  elec 
trification  of  the  earth  as  a  whole,  or  of  the  lower  (some 
times  the  upper)  layers  of  the  atmosphere.  Induction, 
convection,  &c.,  are  then  supposed  to  effect  the  rest. 
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Another  and  much  less  reasonable  class  of  explanations 
depends  upon  magneto-electricity.  Some  of  these  introduce 
the  so-called  "  unipolar  "  induction  supposed  to  be  due  to 
the  rotation  of  the  earth,  which  behaves  like  a  gigantic 
magnet.  Of  this  nature  is  the  suggestion  of  Edlund, 
which  was  recently  crowned  by  the  Academy  of  Sciences 
of  Paris.  That  rapid  variations  in  the  earth's  magnetic 
elements,  such  as  often  occur  on  a  large  scale,  as  in  a 
"  magnetic  storm,"  have  at  least  a  share  in  the  production 
of  the  aurora  is  a  perfectly  reasonable  and  even  plausible 
hypothesis,  long  ago  brought  forward  by  Balfour  Stewart. 
But  we  have  yet  to  seek  the  source  of  these  variations. 

The  brightness  of  a  flash  of  lightning  is  usually  much 
underrated.  It  is  true  that  it  rarely  gives  even  at  night 
an  illumination  greater  than  that  due  to  moonlight.  But 
it  must  be  remembered  that  Swan  has  proved  that  the 
impression  of  a  flash  on  the  eye  depends  upon  the  duration, 
being  nearly  proportional  to  it,  and  steadily  increasing  for 
about  a  tenth  of  a  second.  Now  the  duration  of  a  light 
ning-flash  is  (roughly  speaking)  only  about  one  millionth  of 
a  second.  This  is  proved  by  the  fact  that  the  most  rapidly 
rotating  bodies  appear  to  be  absolutely  steady  when  illu 
minated  by  it.  Hence,  if  it  could  be  made  to  last  for  a 
tenth  of  a  second,  it  would  give  near  objects  an  illumina 
tion  one  hundred  thousand  times  more  brilliant  than  that 
of  moonlight.  It  must  be  remembered  that  the  flash  is 
not  a  mere  line,  but  a  column,  of  intensely  heated  air, 
driven  outwards  from  the  track  of  the  discharge  at  a  rate 
initially  far  greater  than  that  of  sound. 

What  is  called  "  summer  lightning  "  or  "  wild-fire "  is 
sometimes  a  rather  puzzling  phenomenon.  In  the  majority 
of  cases  it  is  merely  the  effect  of  a  distant  thunderstorm. 
It  is  also  often  due  to  a  thunderstorm  in  the  higher  strata 
of  the  atmosphere  overhead, — the  reason  why  we  hear  no 
thunder  being  not  so  much  the  distance  from  the  spectator 
as  the  fact  that  sounds  generated  in  rarer  air  lose  rapidly 
in  intensity  as  they  are  propagated  into  denser  air.  But, 
besides  these  more  common  forms  of  the  phenomenon, 
there  is  certainly  a  form  of  sheet  lightning  which  occurs, 
without  either  sound  or  cloud,  often  close  to  the  spectator. 
The  cause  of  this  is  not  at  all  obvious. 

But  the  most  mysterious  phenomenon  is  what  goes  by 
the  name  of  "  globe  lightning "  or  "  fire-ball,"  a  pheno 
menon  lasting  sometimes  for  several  seconds,  and  therefore 
of  a  totally  different  character  from  that  of  any  other  form 
of  lightning.  The  fire-ball  is  almost  incomparably  less 
brilliant  than  forked  lightning,  because,  though  it  lasts 
long  enough  to  give  the  full  impression  of  its  brightness, 
it  is  rarely  brighter  than  iron  in  the  state  which  we  call 
"  red-hot."  It  is  always  spherical,  often  more  than  a  foot 
in  diameter,  and  appears  to  fall  from  a  thunder-cloud  by 
its  own  gravity,  sometimes  rebounding  after  striking  the 
ground.  It  usually  bursts  with  a  bright  flash  and  a  loud 
explosion,  occasionally  discharging  flashes  of  lightning. 
No  experimenter  has  yet  succeeded  in  producing  artificially 
anything  resembling  these  natural  and  intensely  charged 
Ley  den  jars. 

The  term  "  thunderbolt,"  which  is  nowadays  rarely  used 
except  by  poets  (and  by  the  penny-a-liners),  preserves  the 
old  notion  that  something  solid  and  intensely  hot  passed 
along  the  track  of  a  lightning  flash  and  buried  itself  in  the 
ground.  Two  distinct  classes  of  phenomena  probably  gave 
rise  to  this  notion.  When  lightning  strikes  the  ground  it 
often  bores  a  hole  of  considerable  depth,  which  is  found  to 
be  lined  in  its  interior  with  vitrified  sand.  This  presents 
no  difficulty.  But  AEROLITES  (q.v.)  are  often  found,  in  the 
holes  which  they  have  made,  still  intensely  hot,  in  conse 
quence  of  their  rapid  passage  through  the  air.  A  hasty 
generalization  seems  to  have  connected  these  two  entirely 
independent  phenomena,  and  thus  given  rise  to  the  notion 


of  the  thunderbolt.  The  ancient  notion  that  a  lightning 
flash  could  occur  in  a  clear  sky  is  probably  to  be  accounted 
for  by  the  occasional  appearance  of  these  ultramundane 
visitors. 

The  sulphurous  smell  of  lightning,  which  is  vividly  de 
scribed  in  the  Odyssey,  is  now  known  to  be  due  to  the 
formation  of  OZONE  (q.v.). 

For  the  precautions  necessary  to  prevent  danger  from  a 
thunderstorm,  see  LIGHTNING  CONDUCTOR. 

A  whole  volume  of  Arago's  collected  works  is  devoted  to  thunder 
storms,  and  many  important  observations  are  to  be  found  in  the  writ 
ings  of  M.  D'Abbadie  and  other  scientific  travellers.  (P.  G.  T.) 

THUN-KHWA,  or  THONEGWA,  a  district  in  the  Pegu 
division  of  Burmah,  lying  between  17°  37'  and  19°  28' 
N.  lat.,  and  between  95°  53'  and  96°  53'  E.  long.,  with 
an  area  of  5413  square  miles.  It  is  bounded  on  the  N. 
by  Henzada,  E.  by  Rangoon,  S.  by  the  Bay  of  Bengal, 
and  W.  by  Bassein  district.  The  whole  district  is  a  large 
deltaic  plain,  divided  by  the  numerous  channels  of  the 
Irrawaddy  into  saucer-shaped  islands,  with  deep  depressions 
in  the  centre.  The  Irrawaddy  traverses  Thun-khwa  from 
north  to  south,  throwing  off  numerous  branches  until  it 
falls  into  the  Bay  of  Bengal.  Geologically,  Thiin-kbwa 
is  composed  of  "  older  alluvial  clay,"  differing  from  that 
of  the  Gangetic  basin  in  being  less  rich  in  lime. 

The  population  of  Thun-khwa  in  1881  was  returned  at  284,063 
(males  150,131,  females  133,932);  Hindus  numbered  723,  Moham 
medans  1650,  Christians  6894,  and  Buddhists  274,237.  The  largest 
towns  in  the  district  are  Yaudoou  and  Pautanaw,  with  populations 
(1881)  of  12,673  and  6174  respectively.  The  land  is  much  less 
fertile  than  that  of  the  neighbouring  districts.  In  1885-86  the 
area  under  cultivation  was  349,259  acres,  and  the  cultivable  area 
1,262,374  acres.  The  principal  crops  are  rice,  fruits,  vegetables, 
and  sugar-cane.  The  total  revenue  realized  in  the  year  1885-8(5 
amounted  to  £194,737,  of  which  the  laud  contributed  £66,590. 
Thun-khwa  was  constituted  a  district  in  1875,  and  its  history  previous 
to  that  date  is  identical  with  that  of  Henzada,  to  which  adminis 
trative  division  it  originally  belonged.  During  the  first  Burmese 
war  no  resistance  was  offered  to  the  British  in  the  district  as  it  at 
present  exists  except  at  the  town  of  Donabyu.  At  the  time  of  the 
second  war  Donabyu  was  undefended,  but,  after  the  occupation  of 
Prome,  Myat  Htiin,  an  ex-thugyi  of  a  small  circle,  succeeded  in 
collecting  a  body  of  men  and  defied  the  British.  Early  in  January 
1853  the  enemy  were  driven  out  of  Donabyu,  but  on  penetrating 
into  the  interior  the  British  were  forced  to  retire.  In  a  subsequent 
engagement  the  British  were  driven  back ;  but  the  enemy  were 
eventually  dispersed  and  their  works  captured. 

THURGAU,  or  THURGOVIA,  a  canton  of  Switzerland 
(ranking  as  seventeenth  in  the  Confederation),  takes  its 
name  from  the  river  Thur.  It  is  bounded  on  the  N.  by 
the  Rhine,  on  the  E.  by  the  Lake  of  Constance  (the  can 
tonal  frontier  being  so  drawn  as  to  leave  the  town  of  Con 
stance  to  Baden),  on  the  S.  by  a  line  running  from  Arbon 
on  the  lake  west  and  south-west  to  Hornli,  and  on  the  W. 
by  a  line  drawn  from  Hornli  passing  east  of  Winterthur  and 
west  of  Frauenfeld  to  the  Rhine,  a  little  west  of  Diessen- 
hofen  and  opposite  Schaffhausen.  It  is  thus  shaped  like  a 
triangle,  of  which  the  Hornli  (3274  feet,  the  highest  point 
in  the  canton)  is  the  apex,  and  comprises  the  middle  basin 
of  the  Thur.  Its  total  area  is  381 '4  square  miles,  of  which 
322'6  (or  84'6  per  cent.)  is  reckoned  as  "productive 
land,"  6 9 -8  being  covered  by  forests,  and  6 '9  by  vineyards. 
Of  the  "unproductive"  portion  no  less  than  50'5  square 
miles  consists  of  the  cantonal  share  of  the  Lake  of  Con 
stance.  According  to  the  census  of  1880,  the  population 
amounted  to  99,552  (females  being  in  a  majority  of  1000), 
an  increase  of  6252  on  the  census  of  1870;  of  these,  99,026 
are  German-speaking.  In  religion  the  inhabitants  are 
divided,  there  being  71,821  Protestants  to  27,123  Roman 
Catholics;  the  canton  till  1815  was  in  the  diocese  of 
Constance,  and  since  1828  has  been  in  the  reconstructed 
diocese  of  Basel,  though  for  some  time  after  1873  the 
Government  would  not  recognize  the  authority  of  Bishop 
Lachat,  in  consequence  of  his  support  of  the  dogma  of 
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infallibility  at  the  Vatican  council  The  capital  is  Frauen 
feld  (5811  inhabitants),  and  Romanshorn  (population  3647) 
is  an  important  railway  centre  on  the  lake.  The  canton 
has  many  small  villages,  and  the  population  is  chiefly 
employed  in  agricultural  pursuits,  though  cotton-spinning 
is  rapidly  increasing.  The  orchards  are  so  splendid  that 
Thurgau  has  been  called  "the  garden  of  Helvetia."  A 
network  of  well-made  roads  traverses  it  in  every  direc 
tion. 

The  Thurgau  originally  took  in  all  the  country,  roughly  speaking, 
between  the  Reuss,  the  Lake  of  Lucerne,  the  Rhine,  and  the  Lake 
of  Constance  ;  but  many  smaller  districts  (Ziirichgau,  Toggenburg, 
Appenzell,  St  Gall)  were  gradually  carved  out  of  it,  and  the  county 
was  reduced  to  about  the  size  of  the  present  canton  when  in  1264 
it  passed  by  the  gift  of  the  last  count  of  Kyburg  to  his  nephew 
Rudolph  of  Hapsburg,  chosen  emperor  in  1273.  In  1415  the  count, 
Duke  Frederick  of  Austria  (a  Hapsburg),  was  put  under  the  ban  of 
the  empire  by  the  emperor  Sigismund  for  having  aided  Pope  John 
XXIII.  to  escape  from  Constance,  and  the  county  was  overrun, 
Sigismund  in  1417  mortgaging  to  the  city  of  Constance  the  appellate 
jurisdiction  in  all  civil  and  criminal  matters  ("  landgericht "  and 
"blutbann")  arising  within  the  county,  which  he  had  declared  to  be 
forfeited  in  consequence  of  Frederick's  conduct.  In  1460  some  of 
the  Confederates,  now  becoming  very  eager  for  conquests,  overran 
and  seized  the  county.  Wiuterthur  was  saved,  but  in  1461 
Frederick's  son,  Duke  Sigismund,  had  perforce  to  cede  the  county 
to  the  Confederates.  Henceforth  it  was  ruled  as  a  "subject  dis 
trict  "  by  seven  members  of  the  League, — Bern,  occupied  in  the  west, 
not  being  admitted  to  a  share  in  the  government  till  1712,  after 
one  of  the  wars  of  religion.  It  was  only  in  1499  that  the  Con 
federation  (then  consisting  of  ten  members)  obtained  from  Constance 
her  supreme  jurisdiction,  through  the  mediation  of  the  duke  of 
Milan,  but  there  were  still  forty-two  minor  jurisdictions  belonging 
to  various  lords,  spiritual  and  temporal,  which  went  on  till  1798 
and  greatly  limited  the  power  of  the  Confederates.  Thurgau  had 
hoped,  but  in  vain,  to  be  admitted  in  1499  a  full  member  of  the 
Confederation. 

At  the  time  of  the  Reformation  many  of  the  inhabitants  became 
Protestants,  and  bitter  quarrels  ensued  between  the  Protestant 
and  Catholic  (the  latter  having  a  large  majority)  members  of  the 
Confederation  who  had  rights  over  Thurgau,  with  regard  to  the 
toleration  of  the  new  doctrines  in  the  "subject  districts"  such  as 
Thurgau.  By  the  first  peace  of  Kappel  (1529)  the  majority  in  each 
"commune"  was  to  settle  the  religion  of  that  "commune,"  but 
by  the  second  (15-31,  after  Zwingli's  death)  both  religions  were  to 
be  allowed  side  by  side  in  each  "commune."  Thurgau  thus 
became  a  "canton  of  parity,"  as  it  is  to  this  day.  Its  rulers, 
however,  continued  to  watch  each  other  very  closely,  and  Kiliau 
Kesselring,  one  of  the  chief  military  commanders  in  Thurgau,  was 
in  1633,  on  suspicion  of  having  connived  at  the  advance  of  the 
Swedes  through  Thurgau  on  Constance,  seized  by  the  Catholic 
cantons  and  severely  punished.  In  1798  Thurgau  became  free,  and 
was  one  of  the  nineteen  cantons  of  the  Helvetic  republic,  being 
formally  received  (like  the  other  "  subject  lands  ")  as  a  full  member 
of  the  Swiss  Confederation  in  1803  by  the  Act  of  Mediation.  It 
was  one  of  the  very  first  cantons  to  revise,  in  1830,  after  the  July 
revolution  in  Paris,  its  constitution  in  a  very  liberal  sense,  and  in 
1831  proposed  a  revision  of  the  federal  pact  of  1815.  This  failed, 
but  the  new  federal  constitutions  of  1848  (of  which  one  of  the 
two  drafters  was  Kern  of  Thurgau)  and  1874  were  approved  by 
very  large  majorities.  In  1849  the  cantonal  constitution  was 
revised  and  the  veto  introduced,  by  which  the  people  might  reject 
a  bill  passed  by  the  cantonal  assembly.  Finally,  in  1869,  the 
existing  constitution  was  drawn  up,  by  which  the  "initiative" 
(or  right  of  2500  electors  to  compel  the  cantonal  assembly  to  take 
any  subject  into  consideration)  and  the  "obligatory  referendum" 
(by  which  all  laws  passed  by  the  cantonal  assembly,  and  all 
financial  resolutions  involving  a  capital  expenditure  of  50,000 
francs  or  an  annual  one  of  10,000,  must  be  submitted  to  a  popular 
vote)  were  introduced.  The  cantonal  government  consists  of  a 
legislative  assembly  (now  of  ninety-seven  members,  one  to  every 
250  electors)  and  an  executive  council  of  five  members,  both  elected 
directly  by  the  people;  5000  electors  can  at  any  time  call  for  a 
popular  vote  on  the  question  of  the  dismissal  of  either  one  or  the 
other.  Further,  to  show  the  very  democratic  character  of  the 
constitution,  it  may  be  added  that  members  of  both  houses  of 
the  federal  assembly  are  in  Thurgau  elected  direct  by  the  people. 
The  "communes"  in  Thurgau  are  of  no  less  than  eleven  or  twelve 
varieties.  The  division  of  the  lands,  &c.,  of  the  old  "burgher 
communes "  between  them  and  the  new  communes,  consisting  of 
all  residents  (with  whom  political  power  rests),  was  carried  out 
(1872)  in  all  of  the  214  communes;  but  there  are  still  thirty-eight 
guilds  or  corporations  with  special  rights  over  certain  forests,  &c. 

The  best  history  of  the  canton  is  that  by  J.  A.  Pupikofer,  of  which  a  second 
and  very  much  enlarged  edition  is  now  (1887)  being  published. 


THUEII,  or  THUEIUM,  a  city  of  Magna  Graecia  on  the 
Gulf  of  Tarentum,  near  the  site  of  the  older  SYBARIS  (q.v.), 
but  farther  inland.  It  owed  its  origin  to  an  attempt  made 
in  452  B.C.  by  Sybarite  exiles  and  their  descendants  to 
repeople  their  old  home.  The  new  settlement  was  crushed 
by  Crotona,  but  the  Athenians  lent  aid  to  the  fugitives, 
and  in  446,  or  rather  in  443,  Pericles  sent  out  to  Thurii 
a  mixed  body  of  colonists  from  various  parts  of  Greece, 
among  whom  were  Herodotus  and  the  orator  Lysias.  The 
pretensions  of  the  Sybarite  colonists  led  to  dissensions 
and  ultimately  to  their  expulsion ;  peace  was  made  with 
Crotona,  and  also,  after  a  period  of  war,  with  Tarentum, 
and  Thurii  rose  rapidly  in  power  and  drew  settlers  from 
all  parts  of  Greece,  especially  from  Peloponnesus,  so  that 
the  tie  to  Athens  was  not  always  acknowledged.  The 
oracle  of  Delphi  determined  that  the  city  had  no  founder 
but  Apollo,  and  in  the  Athenian  war  in  Sicily  Thurii  was 
at  first  neutral,  though  it  finally  helped  the  Athenians. 
Thurii  had  a  democratic  constitution  and  good  laws,  and, 
though  we  hear  little  of  its  history  till  in  390  it  received 
a  severe  defeat  from  the  rising  power  of  the  Lucanians, 
many  beautiful  coins  testify  to  the  wealth  and  splendour 
of  its  days  of  prosperity.  In  the  4th  century  it  continued 
to  decline,  and  at  length  called  in  the  help  of  the  Romans 
against  the  Lucanians,  and  then  in  282  against  Tarentum. 
Thenceforward  its  position  was  dependent,  and  in  the 
Second  Punic  War,  after  several  vicissitudes,  it  was  de- 
peopled  and  plundered  by  Hannibal  (204).  In  194  a 
Roman  colony  was  founded,  with  Latin  rights,  known  for 
a  time  as  Copise,  but  afterwards  by  the  old  name  of  Thurii. 
It  continued  to  be  a  place  of  some  importance,  the  situa 
tion  being  favourable  and  the  region  fertile,  and  does  not 
seem  to  have  been  wholly  abandoned  till  the  Middle  Ages. 
Its  site,  near  Terranova  di  Sibari,  is  marked  by  consider 
able  ruins  of  the  Roman  period  (cf.  Lenormant,  in  Academy, 
xvii.  73,  and  Barnabei,  ibid.,  xvi.  55  «<?.). 

THURINGIA  (Germ.  Thuringen),  a  territorial  term 
without  modern  political  significance,  designates,  strictly 
speaking,  only  that  district  in  Upper  Saxony  that  is 
bounded  by  the  Werra,  the  Harz  Mountains,  the  Saale, 
and  the  Thuringian  Forest ;  but  in  common  parlance  it  is 
frequently  used  as  equivalent  to  the  Thuringian  states,  i.e., 
the  group  of  small  duchies  and  principalities  lying  between 
Prussia,  Hesse-Nassau,  Bavaria,  and  the  kingdom  of  Saxony. l 
The  name  is  derived,  with  great  probability,  from  that  of 
the  Hermunduri,  a  branch  of  the  great  Suevic  family  ;  and 
the  ancient  Thuringians,  a  heathen  tribe  first  mentioned 
in  the  5th  century  by  Vegetius  Renatus,  are  believed  to  be 
the  descendants  of  that  Teutonic  people.  The  Thuringians 
seem  at  one  time  to  have  occupied  territories  stretching 
from  the  Elbe  not  far  from  Hamburg  to  the  Danube  at 
Ratisbon  ;  but  about  531  their  empire  was  overthrown  by 
the  united  Franks  and  Saxons.  The  north  part  of  their 
lands  fell  to  the  Saxons,  and  was  known  for  some  time  as 
the  North  Thuringian  gau ;  the  district  to  the  south  of 
the  Thuringian  Forest  was  called  Franconia  after  its  con 
querors  ;  and  the  name  Thuringia  was  restricted  almost  to 
the  narrow  limits  to  which  it  now  properly  applies.  The 
advance  of  the  Sorbs  to  the  east  bank  of  the  Saale  about 
the  middle  of  the  7th  century  made  the  limitation  still  more 
exact.  Thuringia  remained  under  Frankish  dominion,  and 
various  Frankish  counts  ruled  in  the  different  "  gaus  " 
into  which  it  was  divided.  Christianity,  if  not  introduced, 
was  confirmed  in  this  district  by  the  British  Boniface ;  a 

1  The  Thuringian  states  are  Saxe- Weimar-Eisenach,  Saxe-Coburg- 
Gotha,  Saxe-Meiningen,  Saxe-Altenburg,  Schwarzburg-Rudolstadt, 
Schwarzburg-Sondershausen,  and  the  two  principalities  of  Reuss,  all 
of  which  are  separately  described.  Besides  these,  the  term  Thuringia 
also,  of  course,  includes  the  various  ' '  exclaves  "  of  Prussia,  Saxony, 
Bavaria,  and  Bohemia  which  lie  embedded  among  them. 
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bishopric  was  founded  at  Erfurt ;  and  under  Charlemagne 
the  Thuringian  mark  was  the  base  of  active  operations 
against  the  heathen  Sorbs.  In  839  the  title  of  duke  of 
Thuringia  (ducatus  Toringubse)  appears  ;  but  that  of  land 
grave  seems  to  have  superseded  it ;  neither  dignity  implied 
sovereignty  over  the  whole  district.  Otto  the  Illustrious, 
duke  of  Saxony  (880),  added  Tburingia  to  his  duchy,  but 
the  union  was  not  permanent.  About  the  beginning  of 
the  12th  century  Louis  the  Springer,  builder  of  the  Wart- 
burg,  rose  to  eminence  among  the  Thuringian  nobles  ; 
and  about  1130  his  son,  also  Louis,  was  appointed  land 
grave  by  the  emperor  Lothair  I.  Thuringia  now  began  to 
be  a  united  land  under  one  prince ;  and  the  landgraves, 
who  acquired  the  Saxon  palatinate  on  the  fall  of  Henry 
the  Lion  of  Saxony  in  1180,  rose  to  considerable  power. 
The  last  landgrave  of  this  line  was  Henry  Raspe 
(1242-1247),  brother  and  successor  of  Louis  the  Saint. 
His  death  was  followed  by  a  devastating  war  of  succes 
sion  between  his  niece  Sophia,  duchess  of  Brabant,  and 
Henry  the  Illustrious,  margrave  of  Meissen  (1221-1288), 
whose  mother  Jutta  was  a  Thuringian  princess.  Peace 
was  finally  established  in  1263:  Sophia  received  Hesse, 
and  Henry  took  the  rest  of  Thuringia,  the  general 
history  of  which  thenceforth  merged  in  that  cf  Meissen, 
and  later  of  Saxony,  although  it  maintained  its  separate 
name.  Thuringia  was  included  in  the  administrative  circle 
of  Upper  Saxony  (see  vol.  xxi.  p.  352,  note  3).  For  its 
subsequent  fate,  and  the  rise  of  the  present  Thuringian 
states,  see  under  SAXOJTY  (vol.  xxi.  pp.  353  sq.). 

The  most  striking  natural  feature  of  Thuringia  is  the  Thuringian 
Forest  ( Thiiringcrwald),  a  range  or  system  of  hills,  extending  in 
an  irregular  line  from  the  neighbourhood  of  Eisenach  in  the  north 
west  to  the  Lobensteiner  Kulm  on  the  Bavarian  frontier  on  the 
south-east,  and  forming  the  southern  boundary  of  Thuringia, 
separating  it  from  Franconia.  On  the  south-east  it  is  continued 
directly  by  the  Frankeuwald  Mountains  to  the  Fichtelgebirge, 
which  is  in  immediate  connexion  with  the  Erzgebirge,  while  on 
the  north-east  it  approaches  the  Harz  Mountains,  and  thus  takes 
its  place  in  the  great  Sudetic  chain  of  central  Germany.  The 
length  of  the  Thuringian  chain  is  70  miles,  and  its  breadth  varies 
from  8  to  25  miles.  It  nowhere  rises  into  peaks,  and  only  a  few 
of  its  rounded  summits  reach  the  height  of  3000  feet ;  the  successive 
hills  melt  into  each  other  in  gentle  undulations,  forming  a  con 
tinuous  and  easily  traced  comb,  and  only  the  north-west  slopes  are 
precipitous,  and  seamed  with  winding  gorges.  This  mountain- 
range  encloses  many  charming  and  romantic  valleys  and  glens; 
the  most  prominent  feature  of  its  picturesque  scenery  is  formed  by 
the  fine  forests,  chiefly  of  pines  and  firs,  which  clothe  most  of  the 
hills.  The  north-west  part  of  the  system  is  the  loftier  and  the  more 
densely  wooded,  as  well  as  the  more  beautiful ;  the  highest  sum 
mits  here  are  the  Grosser  Beerberg  (3225  feet),  Schneekopf  (3179), 
and  the  Inselberg  (2957),  all  in  the  duchy  of  Gotha.  The  south 
east  part  of  the  Thuringian  Forest  is  the  more  populous  and  in 
dustrial  ;  the  chief  summits  are  the  Kieferle  (2851  feet)  at  Stein- 
heid,  the  Blessberg  (2834  feet)  near  Schalkau,  tlia  Wurzelberg 
(2746  feet)  near  Oelze,  and  the  "Wetzstein  (2719)  near  Lehesten. 
The  crest  of  the  Thuringian  Forest,  from  the  Werra  to  the  Saale,  is 
traversed  by  the  Reunsteig  or  Rainsteig,  a  broad  path  of  unknown 
antiquity,  though  it  is  believed  to  be  referred  to  in  a  letter  of  Pope 
Gregory  III.  dated  738.  The  name  means  probably  "frontier- 
path  "  ;  and  the  path  marks  in  fact  the  boundary  between  Thuringia 
and  Franconia.  It  may  be  also  regarded  as  part  of  the  boundary- 
line  between  North  and  South  Germany,  for  dialect,  customs,  local 
names  and  costume  are  different  on  the  two  sides. 

THURINGORUM  LEX.     See  SALIC  LAW. 

THURLES,  an  ancient  market-town  of  Ireland,  in  the 
county  of  Tipperary,  and  the  seat  of  the  Catholic  arch 
diocese  of  Cashel,  is  pleasantly  situated  on  the  Suir,  and 
on  the  Great  Southern  and  Western  Railway,  46  miles 
east  of  Limerick,  29  west  from  Kilkenny,  and  87  south 
west  of  Dublin.  The  cathedral  of  St  Patrick  is  a  beau 
tiful  building,  erected  at  a  cost  of  £45,000.  The  town 
is  the  seat  of  other  important  Catholic  establishments, 
including  an  Ursuline  convent,  in  which  is  a  large  board 
ing-school  for  young  ladies;  a  Presentation  convent;  St 
Patrick's  Catholic  college  (1829)  for  ecclesiastical  students, 


where  was  held  in  1850  the  synod  of  Thmies,  composed 
of  all  the  Catholic  bishops  of  Ireland  ;  and  an  establish 
ment  of  Christian  Brothers,  who  devote  themselves  to  the 
instruction  of  boys  on  the  Lancastrian  method.  The  town 
has  a  considerable  agricultural  and  retail  trade.  The 
population  was  5008  in  1871,  and  4850  in  1881. 

Originally  the  town  was  called  Durlas  O'Fogarty.  In  the  10th 
century  it  was  the  scene  of  the  defeat  of  the  Irish  by  the  Danes. 
A  preceptory  was  founded  here  by  the  Knights  Templars,  who  pos 
sessed  themselves  of  a  castle  erected  early  in  the  13th  century.  A 
castle  was  subsequently  erected  by  James  Butler,  first  lord  palatine 
of  Tipperary,  of  which  till  recently  a  tower  still  remained. 

THURLOW,  EDWARD  THURLOW,  BARON  (1732-1806), 
was  born  at  Bracon-Ash,  in  the  county  of  Norfolk,  in 
1732.  His  father  was  a  clergyman,  and  held  successively 
the  livings  of  Little  Ashfield  in  Suffolk  and  of  Stratton  St 
Mary's  in  Norfolk.  His  mother  Elizabeth  was  the  daughter 
of  Robert  Smith  of  Ashfield.  Thurlow  received  his  early 
education  at  home.  He  was  next  placed  under  the  care 
of  Mr  Brett  at  Seaming,  where  he  remained  for  four  years, 
and  was  then  sent  to  the  grammar  school  of  Canterbury, 
where  he  was  considered  a  bold  refractory  clever  boy.  In 
October  1748  Thurlow  entered  Caius  College,  Cambridge, 
and  speedily  justified  his  school  reputation.  The  dean  of 
the  college,  upon  the  extent  and  accuracy  of  whose  classical 
acquirements  grave  suspicion  rested,  had  directed  him,  as 
a  punishment  for  some  act  of  insubordination,  to  translate 
a  chapter  of  the  Spectator  into  Greek.  Thurlow  executed 
his  task  with  care,  and  then  gave  it  for  revisal,  not  to  the 
dean,  but  to  the  tutor  of  the  college.  When  reprimanded 
for  having  thus  infringed  the  college  rules,  Thurlow 
retorted  that  he  had  carried  his  exercise  to  one  who  could 
inform  the  dean  whether  or  not  he  had  obeyed  his  orders. 
The  insult  was  too  grave  for  rustication,  and  yet  too  slight 
to  justify  expulsion.  Thurlow  was  therefore  permitted  to 
withdraw  his  name  from  the  college  books,  and  he  left  Cam 
bridge  without  a  degree  (1751).  He  now  took  chambers, 
and  began  regularly  to  keep  terms  in  the  Inner  Temple, 
which  he  had  joined  while  still  an  undergraduate.  He 
was  for  some  time  a  pupil  along  with  the  poet  Cowper  in 
the  office  of  Mr  Chapman,  an  eminent  solicitor  in  Lincoln's 
Inn.  On  22d  November  1754  Thurlow  was  called  to  the 
bar,  and  subsequently  went  on  the  western  circuit — at 
first  with  little  success.  But  the  tide  turned.  In  the 
case  of  Luke  Robinson  v.  the  Earl  of  Winchelsea  (1758) 
Thurlow  came  into  collision  with  Sir  Fletcher  Norton, 
then  the  terror  of  solicitors  and  the  tyrant  of  the  bar,  and 
put  down  his  arrogance  with  dignity  and  success.  From 
this  time  his  practice  increased  rapidly.  In  December 
1761  he  was  made  a  king's  counsel,  through  the  influence 
of  the  duchess  of  Queensberry.  In  January  1762  he  was 
elected  a  bencher  of  the  Inner  Temple.  It  now  became 
necessary  for  him  to  take  his  side  in  politics,  and,  after 
repeated  oscillations,  and  with  some  hesitancy,  Thurlow 
threw  himself  into  the  ranks  of  the  Tory  party.  In  May 
1768  he  became  member  for  Tarn  worth.  In  1769  the 
Douglas  Peerage  case  came  on  for  hearing  in  the  House  of 
Lords,  and  Thurlow,  who  had  drawn  the  pleadings  some 
years  before  (Notes  and  Queries,  3d  ser.,  iii.  122),  led  for 
the  appellant  in  a  speech  of  great  ability  and  analytic 
power.  In  March  1770,  as  a  recognition  of  his  defence  in 
the  previous  January  of  the  expulsion  of  Wilkes,  Thurlow 
was  made  solicitor-general  on  the  resignation  of  Dunning, 
and  in  the  following  year  (23d  January  1771),  after  he 
had  enhanced  his  reputation  with  the  Government  by 
attacking  the  rights  of  juries  in  cases  of  libel  (Rex  v. 
Miller,  20  State  Trials,  870-896)  and  the  liberty  of  the 
press  (16  Parly.  Hist.,  1144),  was  raised  to  the  attorney- 
generalship.  Thurlow's  public  life  was  as  factious  as  his 
youth  had  been  daring.  His  violent  hatred  of  the  Amer 
ican  colonists,  and  his  extreme  and  imprudent  assertion 
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that  as  attorney -general  he  might  set  aside  by  scire  facias 
as  forfeited  every  charter  in  America  (debate  on  the 
American  Prohibitory  Bill,  18  P.  If.,  999) ;  his  speech  in 
aggravation  of  punishment  in  the  case  of  Home  Tooke  (20 
St.  Tr.,  777-783),  when  he  argued  that  the  prisoner  ought 
to  be  pilloried,  because  imprisonment  was  no  penalty  to 
a  man  of  sedentary  habits  and  a  fine  would  be  paid  by 
seditious  subscription  ;  and  his  consistent  opposition  to  all 
interference  with  the  slave  trade, — are  characteristic  of  the 
man.  In  1778  Thurlow  became  lord  chancellor  and  Baron 
Thurlow  of  Ashfield  (June),  and  took  his  seat  in  the 
House  of  Lords,  where  he  soon  acquired  an  almost  dicta 
torial  power.  He  resolutely  opposed  the  economical  and 
constitutional  reforms  proposed  by  Burke  and  Dunning. 
Under  Buckingham  he  still  clung  to  the  chancellorship, 
while  conducting  himself  like  a  leader  of  the  opposition. 
To  the  short-lived  ministry  of  Shelburne  he  gave  a  con 
sistent  support.  Under  the  coalition  of  Fox  and  North 
(April  to  December  1783)  the  great  seal  was  placed  in 
commission,  and  Lord  Loughborough  was  made  first  com 
missioner.  But  Thurlow,  acting  as  the  king's  adviser, 
and  in  accordance  with  his  wishes,  harassed  the  new 
ministry,  and  ultimately  secured  the  rejection  of  Fox's 
India  Bill  (24  P.  If.,  226).  The  coalition  was  at  once 
dissolved.  Pitt  accepted  office,  and  Thurlow  again  became 
lord  chancellor  (December  23,  1783).  At  first  he  sup 
ported  the  Government  heartily,  but  soon  his  overbear 
ing  temper  asserted  itself.  Imprudently  relying  on  the 
friendship  of  the  king,  and  actuated  by  scarcely  disguised 
enmity  to  Pitt,  Thurlow  passed  rapidly  from  occasional 
acts  of  hostility  to  secret  disaffection,  and  finally  to  open 
revolt.  He  delivered  himself  strongly  against  a  bill,  intro 
duced  without  his  privity,  for  the  restoration  to  the  heirs 
of  attainted  owners  of  estates  forfeited  in  the  Jacobite 
rebellion  of  1745.  Partly  to  please  the  king  and  queen, 
partly  from  dislike  to  Burke,  and  partly  perhaps  from  a 
real  belief  in  the  groundlessness  of  the  accusation,  he 
supported  Warren  Hastings  on  every  occasion  "  with 
indecorous  violence."  His  negotiations  with  the  Whigs 
during  the  discussion  of  the  Regency  Bill  (1788-1 9th 
February  1789)  went  beyond  the  limits  of  mere  perverse 
coquetry,  and  were  designed  to  secure  his  seat  on  the 
woolsack  in  the  event  of  Fox  being  called  to  power.  The 
climax  was  reached  in  1792,  when  he  virulently  attacked 
Pitt's  bill  "  to  establish  a  sinking  fund  for  the  redemption 
of  the  national  debt,"  not  on  account  of  the  economic 
objections  to  which  it  was  justly  liable,  but  on  the  trivial 
ground  that  it  was  an  unconstitutional  attempt  to  bind 
future  parliaments.  The  bill  was  carried,  but  only  by  a 
narrow  majority,  and  Pitt,  feeling  that  co-operation  with 
such  a  colleague  was  impossible,  insisted  successfully  on 
his  dismissal  (June  15,  1792).  The  ex-chancellor,  who 
had  a  few  days  before  (June  12)  been  created  Baron 
Thurlow  of  Thurlow,  with  remainder  to  his  brothers  and 
their  male  descendants,  now  retired  into  private  life,  and, 
with  the  exception  of  a  futile  intrigue,  under  the  auspices 
of  the  prince  of  Wales,  for  the  formation  of  a  ministry 
from  which  Pitt  and  Fox  should  be  excluded,  and  in  which 
the  earl  of  Moira  should  be  premier  and  Thurlow  chancellor 
(1797),  finally  abandoned  the  hopes  of  office  and  the 
dictatorship  which  he  had  so  long  exercised  in  the  House 
of  Lords.  In  1795  he  opposed  the  Treason  and  Sedition 
Bills  without  success.  In  1801  he  spoke  on  behalf  of 
Home  Tooke — now  his  friend — when  a  bill  was  introduced 
to  render  a  priest  in  orders  ineligible  for  a  seat  in  the 
House  of  Commons.  His  last  recorded  appearance  in  the 
House  of  Lords  was  on  May  4, 1802.  He  now  spent  his  time 
between  his  villa  at  Dulwich  and  Brighton,  Bognor,  Scar 
borough,  and  Bath.  He  died  at  Brighton  on  12th  Septem 
ber  1806,  and  was  buried  in  the  Temple  church.  Thurlow 


was  never  married,  but  left  three  natural  daughters,  for 
whom  he  made  a  handsome  provision.  The  title  descended 
to  his  nephew,  son  of  the  bishop  of  Durham. 

Lord  Thurlow  was  a  master  of  a  coarse  caustic  wit,  which  habitu 
ally  in  his  private  and  too  frequently  in  his  public  life  displayed 
itself  in  profanity.  He  was  a  good  classical  scholar  and  made 
occasional  translations  in  verse  from  Homer  and  Euripides.  His 
judicial  and  his  ecclesiastical  patronage  was  wisely  exercised ;  he 
was  the  patron  of  Dr  Johnson  and  of  Crabbe,  and  was  the  first  to 
detect  the  great  legal  merits  of  Eldon.  Thurlow's  personal  ap 
pearance  was  striking.  His  dark  complexion,  harsh  but  regular 
features,  severe  and  dignified  demeanour,  piercing  black  eyes  and 
bushy  eyebrows,  doubtless  contributed  to  his  professional  and 
political  eminence  and  provoked  the  sarcasm  of  Fox  that  he  looked 
wiser  than  any  man  ever  was.  Yet  he  was  far  from  being  an 
impostor.  By  intense  though  irregular  application  he  had  ac 
quired  a  wide  if  not  a  profound  knowledge  of  law.  Clear-headed, 
self-confident,  and  fluent,  able  at  once  to  reason  temperately  and 
to  assert  strongly,  capable  of  grasping,  rapidly  assimilating,  and 
forcibly  reproducing  minute  and  complicated  details,  he  possessed 
all  the  qualities  which  command  success.  His  speeches  in  the 
trial  of  the  duchess  of  Kingston  for  bigamy  (20  S.  T.,  355-651) 
are  singularly  vigorous  and  effective,  while  his  famous  opening  in 
the  Douglas  Peerage  case  and  his  argument  for  the  crown  in 
Campbell  v.  Hall  (20  S.  T.,  312-316)  show  that  he  might  have 
rendered  high  service  to  the  judicial  literature  of  his  country  had 
he  relied  more  upon  his  own  industry  and  less  upon  the  learning 
of  Hargrave  and  Kenyon 

See  Lord  Campbell's  Lives  of  the  Chancellors,  vii.  153-333  ;  Foss's  Judges  of 
England,  viii.  374-385;  Public  Characters,  1798;  Notes  and  Queries,  2d  ser.,  iii. 
283;  3d  ser.,  iii.  1-2-2;  Reports  of  his  decisions  by  Brown,  Dickens,  and  Vesey 
(Junior);  Brougham's  Statesmen  of  the  Time  of  George  III.  (A.  W.  B.) 

THURSO,  a  seaport,  police  burgh,  and  burgh  of  barony 
of  Caithness,  Scotland,  is  situated  at  the  mouth  of  the 
Thurso,  on  the  beautiful  Thurso  Bay,  at  the  northern 
terminus  of  the  Highland  Railway,  21  miles  north-west  of 
Wick,  and  367  north  of  Edinburgh  by  rail.  The  new 
town,  regularly  built  with  broad  streets  and  good  houses, 
is  steadily  increasing  in  population.  In  Macdonald 
Square,  now  laid  out  with  ornamental  walks,  there  is  a 
statue  of  Sir  John  SINCLAIR  (q.v.).  Along  the  sands 
a  promenade  300  yards  in  length  was  formed  in  1882. 
The  town-hall  (1870)  embraces  a  court-room  and  rooms 
for  the  free  public  library  and  the  museum,  which  contains 
the  geological  and  botanical  specimens  of  Robert  Dick, 
the  "  Thurso  baker,"  commemorated  by  Samuel  Smiles, 
as  well  as  a  large  collection  of  northern  birds.  In  the 
neighbourhood  are  large  quarries  for  Caithness  flags,  which 
are  cut  and  dressed  in  the  town.  They  constitute  the 
principal  export,  but  the  trade  of  the  port  is  hindered  by 
the  inconvenience  of  the  harbour.  There  is,  however, 
communication  with  the  south  and  west,  and  with  Orkney 
by  steamer  from  Scrabster  pier,  3  miles  to  the  north.  To 
the  east  is  Thurso  Castle,  the  residence  of  the  Ulbster 
branch  of  the  Sinclairs.  The  population  in  1871  was 
3622  and  in  1881  it  was  4026. 

Thurso  was  the  centre  of  the  Norse  power  on  the  mainland  when 
at  its  height  under  Thorfinn  (1014),  and  afterwards  till  the  battle 
of  Largs.  Count  Moddan,  nephew  of  King  Duncan,  quartered  his 
army  for  a  time  at  Thurso,  which  he  terms  "the  town  of  Caith 
ness,"  and  was  plentifully  supplied  by  spoil  till  surprised  and 
slain  by  Thorkel  in  1040.  In  the  time  of  Malcolm  II.  Earl  Erlend 
resided  in  the  town.  In  1633  it  was  created  a  burgh  of  barony, 
and  was  the  seat  of  the  sheriff  courts  of  the  county  till  they  were 
removed  to  Wick  in  1828. 

THYME.  The  genus  Thymus  (nat.  ord.  Labiatai)  com 
prises  a  number  of  fragrant  aromatic  undershrubs,  with 
very  small  leaves  and  whorls  of  small  lilac  flowers  in  the 
axils  of  the  leaves  or  at  the  ends  of  the  branches.  The 
common  garden  thyme,  a  native  of  the  Mediterranean 
region,  is  Thymus  vulgaris ;  the  wild  thyme  of  our  banks  is 
T.  Serpyllum.  Marjoram  (Origanum)  is  also  closely  allied. 
All  these  plants  are  remarkable  for  their  essential  oil,  to 
which  their  fragrance  is  due.  From  this  oil  is  produced 
by  distillation  a  substance  known  as  thymol,  analogous  to 
camphor.  It  is  homologous  with  phenol  or  carbolic  acid, 
and  may  be  used  as  a  disinfectant  and  germicide. 
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TIBBUS,  or  TUBUS,  a  nomad  race  of  North  Africa, 
occupying  the  eastern  section  of  the  Sahara  from  about 
12",  where  they  are  conterminous  with  the  Tuareg  Berbers, 
to  about  24°  E.  long.,  and  from  Fezzan  southwards  nearly 
to  Lake  Tchad,  25°  to  15°  N.  lat.  Their  westernmost  settle 
ments  are  the  oases  of  Agram,  Kawar,  and  Jebado,  their 
northernmost  the  district  of  Qatrun  within  the  Fezzan 
frontier,  while  south  and  south-east  they  merge  gradually 
in  the  Negroid  populations  of  Kanem,  Bornu  (Tchad  basin), 
Wadai,  and  north-west  Dar-Fur.  But  the  heart  of  the 
nation  is  concentrated  in  the  central  region  of  Tibesti  or 
Tu,  whence  they  take  their  collective  name  of  Tib-bu  or 
Tu-bu,  i.e.,  "people  of  Tibesti  or  Tu."1  There  are  two 
main  divisions, — the  northern  Teda,  more  or  less  full-blood 
Tibbus,  and  the  southern  Dasa,  more  or  less  mixed  or 
Negroid  Tibbus.  Somewhat  more  distantly  connected  with 
the  same  family  are  the  Baele  of  the  eastern  and  south 
eastern  oases  and  the  Zoghawa  (Zaghwa)  of  Dar-Fur, 
making  a  total  population  of  about  190,000,  distributed 
as  follows  : — 

Teda  (Tibesti,  Qatrun,  Kawar,  Agram,  &c.)  ...29,000 
Dasa  (Borku,  parts  of  Kanem,  Wadai,  Ennedi, 

and  Bornu)  51,000 

Baele  (Ennedi,  Wanyanga,  Guro,  Wun) 20,000 

Zoghawa  (north  Dar-Fur) 90,000 

190,000 

The  Tibbus,  who  are  not  expressly  mentioned  under  this  name  by 
any  ancient  or  mediaeval  writer,  are  usually  identified  with  the 
Garamantes  of  Herodotus  (iv.  183),  whose  capital  was  Garama 
(Edrisi's  Gerina)  in  Phazania  (Fezzan),  and  of  whom  Ptolemy  al 
ready  spoke  doubtfully  as  Ethiopians  (Negroes  ?) :  'Qvrcav  dt  ical 
atrrwv  tfdi)  fiaXXov  AWt6irui>  (i.  8).  But  Leo  Africanus  transfers 
them  to  the  Berber  connexion,  whose  fifth  great  division  he  deals 
with  under  the  names  of  Gumeri  (Garamantes  ?)  and  Bardaei  or 
Bardoa,  that  is,  the  Teda  of  the  Bardai  oasis,  Tibesti.2  Lastly 
Barth  on  linguistic  grounds  grouped  them  with  the  Kanuri  of 
Bornu,  who  are  undoubtedly  Negroes  ;  and  since  his  time  (1852-53) 
the  Tibbus  have  been  regarded  by  most  ethnologists  as  a  Negro  or 
at  least  a  Negroid  people.3  Nachtigal,  who  has  studied  them 
more  carefully  than  any  modern  observer,  sees  good  reason  to 
challenge  this  conclusion  (op.  cit.,  ch.  viL);  and,  although  his 
own  inferences  are  somewhat  vague,  he  supplies  sufficient  evidence 
for  a  solution  of  this  difficult  ethnological  problem.  There  can  be 
no  doubt  that  the  Teda,  or  true  Tibbu,  probably  identical  with 
the  Tedamansii,  a  branch  of  the  Garamantes,  placed  by  Ptolemy 
south  of  the  Samamycii  in  Tripolitana,4  are  physically  a  Hamitic, 
not  a  Negro  people,  closely  resembling  their  western  Tuareg 
neighbours.  They  are  a  pure  homogeneous  race,  who  have  for 
ages  undergone  no  perceptible  change  in  their  rocky  homes,  and 
who  are  still  distinguished  by  the  regular  features,  long  black 
ringletty  hair,  haughty  bearing,  and  fierce  expression  common  to 
so  many  of  the  Berber  and  other  Hamitic  peoples.  Mostly  of 
middle  size,  they  are  finely  proportioned  in  all  their  limbs,  except 
the  somewhat  too  small  hands  and  feet,  with  lighter  complexion 
than  that  of  the  southern  Dasa,  and  no  trace  of  the  flat  nose,  thick 
tumid  lips,  or  other  marked  characteristics  of  the  true  Negro. 
"Their  women  are  charming  while  still  in  the  bloom  of  youth, 
unrivalled  amongst  their  sisters  of  North  Africa  for  their  physical 
beauty,  pliant  and  graceful  figures  "  (Keane's  Eeclus,  xi.  p.  429). 
But  there  has  been  a  general  displacement  of  the  race  southwards  ; 
and,  while  only  a  few  still  linger  in  the  northern  Qatrun  and  Kufara 
districts,  large  numbers  have  since  mediaeval  times  penetrated  into 
the  Kanem,  Bornu,  Wadai,  and  Dar-Fur  regions  of  central  Sudan. 
Here  they  have  everywhere  merged  with  the  natives,  so  that  in  the 
Dasa,  Kauembu,  Kanuri,  Baele,  and  Zoghawa  groups  the  Tibbu 

1  Cf.  Kanem-bu  =  people  of  Kanem,  bu  being  the  plural  personal 
postfix  answering  to  the   Bantu  prefix  ba,  wa  (Ba-Suto,  Wa-Ganda, 
&c.),  and  to  the  be  of  Ful-be  =  Ful  people  or  Fulahs  from  Pul.      In 
Tedaga  the  root  tu  means  "rock";  hence  Tu-bu  ="  rock -dwellers," 
as  described  by  Herodotus  and  as  explained  in  their  Arab  designation 
Resh&deh,  from  reshad  =  Tock,  hill. 

2  See  Vater,  Mithridates,  ii.  p.  45  of  Berlin  ed.  1812,  and  Nachtigal 
Sdhara  und  Sudan,  1881,  ii.  p.  189. 

J  "  Ursprunglich  ein  Negervolk,"  Lepsius,  Nubische  Grammatik 
(Emleitung),  Berlin,  1880. 

4  The  original  inhabitants  of  the  Kufara  (Kufra)  oasis  in  south 
Tripolitana  were  Teda,  some  of  whom  still  survive  in  a  small  hamlet 
south  of  Jebel  Nari.  Since  the  beginning  of  the  18th  century  they 
have  been  replaced  elsewhere  in  Kufara  by  the  Zwiya  Arabs  from  the 
Leshkerreh  oases. 


race  presents  all  the  shades  of  transition  between  the  true  Negro 
and  the  true  Haniite  that  are  also  found  to  prevail  between  the 
blacks  of  western  Sudan  and  the  Tuareg  Berbers,  and  between  the 
Nubas  and  other  eastern  Sudan  Negroes  and  the  Hamitic  Gallas, 
Somali,  and  Bejas. 

The  same  transitional  stages  are  observed  in  the  Tibbu  forms  of 
speech,  which  constitute  a  wide-spread  linguistic  family,  whose  most 
archaic  and  purest  branch  is  the  Tedaga  of  Tibesti  (Nachtigal). 
Through  the  southern  Dasaga  the  Tedaga  merges  in  the  more 
highly  developed  and  more  recent  Kanem,  Bornu  (Kanuri),  Ennedi 
(Baele),  and  Dar-Fur  (Zoghawa)  dialects,  which,  owing  to  the  ab 
sence  of  grammatical  gender  and  some  other  structural  features,  are 
usually  classed  as  Negro  languages.  But  a  Negro  tongue  could 
not  have  arisen  among  the  Hamites  of  the  Tibesti  uplands,  and  the 
explanation  of  this  linguistic  difficulty  is  obviously  the  same  as 
that  of  the  physical  puzzle.  The  Negro  affinities  of  the  southern 
members  of  the  group  have  arisen  through  assimilation  with  the 
original  and  now  partly  displaced  Negro  idioms  of  central  Sudan. 
There  remains  the  final  difficulty  that  Tedaga  itself  has  absolutely 
nothing  in  common  with  the  Berber  or  any  other  Hamitic  tongue. 
If  therefore  it  is  neither  Hamitic  nor  Negro,  the  only  two  stock 
languages  recognized  by  Lepsius  in  Africa  (02?.  cit.,  passim),  how  is 
it  to  be  placed  ?  First  of  all  Lepsius's  hasty  generalization,  wholly 
inconsistent  as  it  is  with  the  conditions  occurring  in  other  parts  of 
the  continent,  must  be  unhesitatingly  rejected.  Room  having 
thus  been  found  for  other  linguistic  families,  the  Tedaga  of  Tibesti 
may  be  readily  explained  as  an  independent  evolution  from  a 
primeval  Tibbu-Berber  germ,  analogous  to  other  linguistic  evolu 
tions  in  other  isolated  or  inaccessible  highland  regions,  such  as  the 
Caucasus,  the  Pyrenees,  and  the  Anahuac  tableland.  The  common 
germ,  essentially  evanescent  in  its  nature,  has  long  since  perished, 
or  can  no  longer  be  detected,  and  the  Tibbu  and  Berber  languages 
stand  side  by  side  as  now  fundamentally  distinct,  while  the  two 
races  still  remain  physically  one.  The  Tibbus  are  therefore  a 
Hamitic  people,  who  in  their  secluded  rocky  homes  have  had  time 
to  evolve  an  independent  form  of  speech,  which"  southwards  has 
become  largely  assimilated  to  the  Sudanese  Negro  dialects. 

Lying  on  the  track  of  the  great  caravan  route  between 
Fezzan  and  Lake  Tchad,  the  Tibbus  have  always  been  a 
predatory  race,  levying  blackmail  on  the  convoys  passing 
through  their  territory,  maintaining  intertribal  feuds,  and 
carrying  on  constant  warfare  with  the  surrounding  Berber 
and  Sudanese  populations.  This,  combined  with  the 
severe  struggle  for  existence  in  their  inhospitable  upland 
valleys,  has  rendered  them  harsh,  greedy,  and  suspicious, 
— sentiments  reflected  in  their  hard  features  and  stern 
expression.  Till  comparatively  recent  times  all  were 
pagans,  whence  the  term  Kufra  (Kufara),  "  Land  of  the 
Unbeliever,"  applied  by  the  Arabs  to  the  southern  oases 
of  Tripolitana.  But  for  two  or  three  centuries  they  have 
been  zealous  Mohammedans,  and  some  have  even  lately 
been  brought  within  the  influence  of  the  political  Senusiya 
sect  (see  TRIPOLI,  below).  They  are  a  frugal  race,  living 
mostly  on  goat's  milk,  dates,  berries,  durrha,  and  the  fruit 
of  the  dum-palm ;  nevertheless  they  are  of  robust  con 
stitution  and  remarkably  agile.  They  are  also  intelligent, 
crossing  the  wilderness  by  a  sort  of  instinct  quite  unintel 
ligible  to  the  stranger,  and  in  all  ordinary  transactions 
they  display  surprising  tact  and  shrewdness.  The  tribal 
organization  embraces  dardai  or  headmen,  maina  or  nobles, 
and  the  common  folk,  while  the  unwritten  law  of  custom 
rules  supreme  over  all  classes.  The  women,  who  are  orderly 
and  industrious,  are  well  treated,  and  the  polygamy  allowed 
by  the  law  is  little  practised.  But  the  vendetta  is  still  a 
social  institution.  (A.  H.  K.) 

TIBEK.     See  ITALY,  vol.  xiii.  pp.  438-439. 

TIBERIAS,  now  TABAR!YA,  a  city  of  Palestine,  on  the 
western  shore  of  the  Sea  of  Galilee  or  Lake  of  Tiberias, 
occupies  a  narrow  strip  of  plain  under  a  hill  in  a  feverish 
but  fertile  situation.  Recent  estimates  place  the  popula 
tion  at  from  2000  to  3000, — about  half  the  inhabitants 
being  Jews,  and  many  of  the  latter  immigrants  from  Poland. 
The  streets  are  indescribably  filthy,  and  an  Arab  saying  is 
that  "  the  king  of  the  fleas  holds  his  court  at  Tiberias  " 
The  walls  of  the  town  and  the  castle  on  the  north  were 
in  great  part  ruined  by  an  earthquake  in  1837,  when  half 
the  population  perished.  The  most  interesting  building 
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is  a  very  ancient  synagogue  by  the  lake,  the  lower  story 
of  which  is  said  to  have  been  unaffected  by  the  earthquake. 
Outside  the  town  are  the  plastered  monuments  ("whited 
sepulchres  ")  of  R.  Akiba  and  Maimonides.  Half  an  hour 
to  the  south  are  the  famous  hot  baths  mentioned  by  Pliny 
(H.N.,  v.  15  [71]).  Josephus  calls  this  place  Emrnaus, 
which  has  suggested  an  identification  with  Hammoth-dor 
(Josh.  xxi.  32)  or  Hammon  (1  Chron.  vi.  76  [61]),  names 
which  perhaps  point  to  the  existence  of  thermal  springs. 

Tiberias  was  founded  by  Herod  Antipas  apparently  not  before  26 
A.D.,1  and  so  was  quite  a  new  place  at  the  time  of  our  Lord's  min 
istry  in  Galilee.  And,  though  it  became  the  capital  of  Galilee,  it  was 
at  first  a  purely  Greek  city,  which  accounts  for  its  not  appearing 
among  the  scenes  of  the  Galilaean  ministry.  It  joined  in  the  war 
of  liberty,  but  yielded  without  resistance  to  Vespasian,  and  was 
restored  by  him  to  its  master  Agrippa,  on  whose  death  in  100 
it  fell  directly  under  Roman  rule.  The  place  came  to  be  a  great 
seat  of  Jews  and  Jewish  learning  :  it  was  the  residence  of  R.  Judah, 
the  editor  of  the  Mishnah  ;  and,  though  the  schools  of  Palestine 
were  ultimately  overshadowed  by  those  of  Babylonia,  the  school 
of  Tiberias  was  still  famous  in  the  time  of  Jerome.  According  to 
Epiphanius,  the  first  Christian  church  was  built  by  Constantine, 
and  from  this  time  we  hear  of  bishops  of  Tiberias.  The  Arabs  took 
Tiberias  in  637  ;  it  was  restored  to  Christendom  by  Tancred,  but 
yielded  to  Saladin  in  1187  after  the  battle  of  Hittin.  It  was  again 
in  Christian  hands  from  1240  to  1247.  In  the  middle  of  the  18th 
century  it  was  one  of  the  fortresses  of  the  renowned  Sheikh  Zahir, 
who  for  many  years  defied  the  Turkish  power. 

TIBERIUS  (42  B.C.-37  A.D.),  emperor  of  Rome,  whose 
full  name  was  TIBERIUS  CLAUDIUS  NERO,  was  born  on  the 
Palatine  Hill  on  16th  November  42  B.C.  When  he  became 
a  member  of  the  imperial  family,  the  court  genealogists 
made  him  out  to  be  one  of  the  ancient  patrician  Claudii ; 
but  the  pedigree  is  at  some  points  difficult  to  trace.  His 
father,  who  bore  the  same  name,  was  an  officer  of  Julius 
Caesar,  who  afterwards  proposed  to  confer  honours  on  the 
assassins,  then  joined  Mark  Antony's  brother  in  his  mad 
attack  on  Octavian,  took  refuge  with  Mark  Antony,  and 
returned  to  Rome  when  the  general  amnesty  was  proclaimed 
in  39  B.C.  Livia,  the  mother  of  Tiberius,  was  also  of  the 
Claudian  family,  out  of  which  her  father  had  passed  by 
adoption  into  that  of  the  Livii  Drusi.  Early  in  38  Livia 
was  amicably  ceded  to  Octavian  (the  future  Augustus),  and 
three  months  after  her  new  marriage  Drusus,  brother  to 
Tiberius,  was  born.  Livia  had  no  children  by  Augustus,  and 
therefore  devoted  all  her  remarkable  gifts  to  the  advance 
ment  of  her  sons.  They  were  treated  with  high  considera 
tion  by  the  emperor,  yet  Augustus  held  firmly  to  the  hope 
that  his  throne  might  be  filled  on  his  death  by  one  in 
whose  veins  ran  the  blood  of  the  Octavii ;  and  not  till 
Tiberius  was  past  forty  did  there  appear  any  probability 
that  he  would  ever  rise  to  be  emperor.  He  passed  through 
the  list  of  state  offices  in  the  usual  princely  fashion, 
beginning  with  the  quaestorship  at  the  age  of  eighteen, 
and  attaining  the  consulate  for  the  first  time  at  twenty- 
nine.  From  the  great  capacity  for  civil  business  which  he 
displayed  as  emperor  it  may  be  inferred  that  he  applied 
himself  with  determination  to  learn  the  business  of 
government. 

But  from  22  to  6  B  c.  and  again  from  4  to  10  A.D.  by 
far  the  greater  part  of  Tiberius's  life  was  spent  in  the 
camp.  His  first  service  was  as  legionary  tribune  in  one 
of  the  desperate  and  arduous  wars  which  led  to  peace  in 
the  Spanish  peninsula  through  the  decimation,  or  rather  the 
extermination,  of  the  rebellious  tribes.  In  20  B.C.  Augustus 
sent  Tiberius  with  an  army  to  seat  Tigranes  of  Armenia 
on  the  throne  as  a  Roman  vassal.  As  Tiberius  approached 
the  frontier  of  Armenia,  he  found  its  throne  vacant  through 
the  assassination  of  the  king,  and  Tigranes  stepped  into 
his  place  without  a  blow  being  struck.  Tiberius  crowned 
Tigranes  king  with  his  own  hand.  Then  the  Parthian  mon 
arch  grew  alarmed  and  surrendered  "the  spoils  and  the 

1  See  the  discussion  in  Schiirer,  Gesch.  d.  Jtid.  Volkes,  il  127  sq. 


standards  of  three  Roman  armies."  The  senate  ordered  a 
thanksgiving  such  as  was  usually  celebrated  in  honour  of 
a  great  victory.  The  following  year  was  passed  by  Tiberius 
as  governor  of  Transalpine  Gaul.  In  the  next  year  (15) 
he  was  despatched  to  aid  his  brother  Drusus  in  subjugat 
ing  the  Rseti  and  Vindelici,  peoples  dwelling  in  the 
mountainous  region  whence  the  Rhine,  Rhone,  and  Danube 
take  their  rise.2  Drusus  attacked  from  the  eastern  side, 
while  Tiberius  operated  from  the  upper  waters  of  the 
Rhine,  and  by  stern  measures  the  mountaineers  were  re 
duced  to  a  state  of  quietude,  and  could  no  longer  cut 
communications  between  northern  Italy  and  Gaul,  nor 
prosecute  their  raids  in  both  countries.  In  12  B.C.  Agrippa, 
the  great  general  of  Augustus,  to  whom  he  may  be  almost 
said  to  have  owed  his  throne,  and  who  was  its  chief  sup 
port,  died  at  the  age  of  fifty-one,  leaving  Julia,  the 
emperor's  only  child,  a  widow.  Agrippina,  daughter  of 
Agrippa  by  an  earlier  marriage,  was  wife  of  Tiberius, 
and  had  borne  him  a  son,  Drusus,  afterwards  father  of 
Germanicus.  Livia  with  great  difficulty  prevailed  upon 
Augustus  to  replace  Agrippa  by  Tiberius,  who  was  com 
pelled  to  exchange  Agrippina  for  Julia,  to  his  bitter  grief. 
During  the  year  of  mourning  for  Agrippa,  which  delayed 
his  new  marriage,  Tiberius  was  occupied  with  a  victorious 
campaign  against  the  Pannonians,  followed  by  successful 
expeditions  in  the  three  succeeding  summers.  For  his 
victories  in  the  Danube  regions,  the  emperor  conferred 
on  him  the  distinctions  which  flowed  from  a  military 
triumph  in  republican  times  (now  first  separated  from  the 
actual  triumph),  and  he  enjoyed  the  "  ovation  "  or  lesser 
form  of  triumphal  entry  into  the  capital.  On  the  death 
of  Drusus  in  the  autumn  of  9  B.C.  Tiberius,  whose  reputa 
tion  had  hitherto  been  eclipsed  by  that  of  his  brother, 
stepped  into  the  position  of  first  soldier  of  the  empire. 
The  army,  if  it  did  not  warmly  admire  Tiberius,  entertained 
a  loyal  confidence  in  a  leader  who,  as  Velleius  tells  us, 
always  made  the  safety  of  his  soldiers  his  first  care.  In 
the  campaign  of  the  year  after  Drusus's  death  Tiberius 
traversed  all  Germany  between  the  Rhine  and  the  Elbe, 
and  met  with  slight  opposition.  But  it  would  be  too  much 
to  believe  the  statement  of  Velleius  that  "he  reduced 
Germany  almost  to  the  position  of  a  tributary  province." 
He  was  rewarded  with  the  full  triumph,  the  military  title 
of  "imperator,"  and  his  second  consulship,  though  the  op 
position  of  the  powerful  Sugambri  had  been  only  broken 
by  an  act  of  treachery,  the  guilt  of  which  should  perhaps  be 
laid  at  the  door  of  Augustus.  In  7  B.C.  there  was  another 
but  insignificant  campaign  in  Germany.  Next  year 
Augustus  bestowed  on  his  stepson  the  tribunician  authority 
for  five  years.  Tiberius  was  thus  in  the  most  formal 
manner  associated  with  the  emperor  in  the  conduct  of  the 
government  on  the  civil  side ;  but  Tacitus  (Ann.,  iii.  56) 
goes  too  far  when  he  says  that  this  promotion  marked  him 
out  as  the  heir  to  the  throne. 

Tiberius  now  suddenly  begged  permission  to  retire  to 
Rhodes  and  devote  himself  to  study.  He  seems  to  have 
declined  absolutely  at  the  time  to  state  his  reasons  for 
this  course,  but  he  obstinately  adhered  to  it,  in  spite  of 
the  tears  of  Livia  and  the  lamentations  of  Augustus  to 
the  senate  that  his  son  had  betrayed  him.  If  we  may 
believe  Suetonius,  Tiberius  determined  to  commit  suicide 
by  abstention  from  food,  and  Augustus  only  gave  way 
when  this  design  was  all  but  accomplished.  The  depart 
ure  from  Italy  was  as  secret  as  it  could  be  made.  Years 
afterwards,  when  Tiberius  broke  silence  about  his  motives, 
he  declared  that  he  had  retired  in  order  to  allow  the  young 
princes,  Gaius  and  Lucius,  sons  of  Julia,  a  free  course. 
There  was  perhaps  a  portion  of  the  truth  wrapped  up  in 
this  declaration.  Like  Agrippa,  who  retired  to  Mytilene 
2  Horace,  Odes,  iv.  14. 
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to  avoid  the  young  Marcellus,  Tiberius  had  clearly  no 
taste  to  become  the  servant  of  the  two  children  whom 
Augustus  had  adopted  in  their  infancy  and  evidently 
destined  to  be  joint  emperors  after  his  death.  But  it  may 
well  be  believed  that  Tiberius,  unlike  Agrippa,  had  no 
burning  ambition  to  see  himself  in  the  place  destined  for 
his  stepsons ;  and  it  may  have  been  in  his  eyes  one  of  the 
attractions  of  exile  that  it  released  him  from  the  obligation 
to  aid  in  carrying  out  the  far-reaching  designs  which 
Livia  cherished  for  his  sake.  But  the  contemporaries  of 
Tiberius  were  no  doubt  right  in  believing  that  the  scandal 
of  Julia's  life  did  more  than  all  else  to  render  his  position 
at  Koine  intolerable.  His  conduct  to  her  from  first  to  last 
gives  a  strong  impression  of  his  dignity  and  self-respect. 
When  at  last  the  emperor's  eyes  were  opened,  and  he  in 
flicted  severe  punishment  upon  his  daughter,  her  husband, 
now  divorced  by  the  emperor's  act,  made  earnest  interces 
sion  for  her,  and  did  what  he  could  to  alleviate  her  suffer 
ing.  At  Rhodes  Tiberius  lived  simply,  passing  his  time 
mainly  in  the  company  of  Greek  professors,  with  whom 
he  associated  on  pretty  equal  terms.  He  acquired  a  very 
considerable  proficiency  in  the  studies  of  the  day,  among 
which  must  be  reckoned  astrology.  But  all  his  attempts 
at  composition,  whether  in  prose  or  verse,  were  laboured 
and  obscure.  After  five  years'  absence  from  Rome,  he 
begged  for  leave  to  return ;  but  the  boon  was  angrily  re 
fused,  and  Livia  with  difficulty  got  her  son  made  nomin 
ally  a  legate  of  Augustus,  so  as  in  some .  degree  to  veil  his 
disgrace.  The  next  two  years  were  spent  in  solitude  and 
gloom.  Then,  on  the  intercession  of  Gaius,  Augustus 
allowed  Tiberius  to  come  back  to  Rome,  but  on  the  ex 
press  understanding  that  he  was  to  hold  aloof  from  all 
public  functions, — an  understanding  which  he  thoroughly 
carried  out. 

He  had  scarcely  returned  before  death  removed  (2  A.D.) 
Lucius,  the  younger  of  the  two  princes,  and  a  year  and  a 
half  later  Gaius  also  died.  The  emperor  was  thus  left 
with  only  one  remaining  male  descendant,  Agrippa  Pos- 
tumus,  youngest  son  of  Julia,  and  still  a  boy.  Four 
months  after  Gaius's  death  Augustus  adopted  Agrippa 
and  at  the  same  time  Tiberius.  The  emperor  now  indi 
cated  clearly  his  expectation  that  Tiberius  wo  old  be  his 
principal  successor.  The  two  essential  ingredients  in  the 
imperial  authority — the  proconsular  imperium  and  the 
tribunicia  potestas — were  conferred  on  Tiberius,  and  not 
on  Agrippa,  who  was  too  young  to  receive  them.  Tiberius's 
career  as  a  general  now  began  anew.  In  two  or  three 
safe  rather  than  brilliant  campaigns  he  strengthened  im 
mensely  the  Roman  hold  on  Germany,  and  established  the 
winter  camps  of  the  legions  in  the  interior,  away  from  the 
Rhine. 

In  5  A.D.  it  became  necessary  to  attack  Maroboduus, 
who  by  combining  peoples  formerly  hostile  to  each  other 
had  constructed  a  formidable  power,  with  its  centre  in 
Bohemia,  menacing  the  Roman  acquisitions  in  Germany, 
Noricum,  and  Pannonia.  The  operations  were  conducted 
both  from  the  Rhine  and  from  the  Danube,  Tiberius  being 
in  command  of  the  southern  army.  Just  as  the  decisive 
engagement  was  about  to  take  place,  Tiberius  learned  that 
Pannonia  and  Dalmatia  were  aflame  with  insurrection  in 
his  rear.  He  was  therefore  forced  to  conclude  peace  on 
terms  honourable  to  Maroboduus.  The  terror  inspired  in 
Italy  by  the  Pannonian  and  Dalmatian  rebellion  under 
the  able  chief  Bato  had  had  no  parallel  since  the  invasion 
of  the  Cimbri  and  Teutones.  The  four  serious  campaigns 
which  the  war  cost  displayed  Tiberius  at  his  best  as  a 
general.  As  he  was  about  to  celebrate  his  well -won 
triumphs,  the  terrible  catastrophe  to  Varus  and  his  legions 
turned  the  rejoicing  into  lasting  sorrow,  and  produced  a 
profound  change  in  the  Roman  policy  towards  Germany. 


Although  Tiberius  with  his  nephew  and  adopted  son  Ger- 
manicus  made  in  9  and  10  A.D.  two  more  marches  into  the 
interior  of  Germany,  the  Romans  never  again  attempted 
to  bound  their  domain  by  the  Elbe,  but  clung  to  the 
neighbourhood  of  the  Rhine.  Tiberius  was  thus  robbed 
in  great  part  of  the  fruit  of  his  campaigns ;  but  nothing 
can  deprive  him  of  the  credit  of  being  a  chief  founder  of 
the  imperial  system  in  the  lands  of  Europe.  From  the 
beginning  of  1 1,  when  he  celebrated  a  magnificent  triumph, 
to  the  time  of  the  emperor's  death  in  14  Tiberius  remained 
almost  entirely  in  Italy,  and  held  rather  the  position  of 
joint  emperor  than  that  of  expectant  heir.  Agrippa  Pos- 
tumus  had  proved  his  incapacity  beyond  hope,  and  had 
been  banished  to  a  desolate  island.  In  all  probability 
Tiberius  was  not  present  when  Augustus  died,  although 
Livia  spread  reports  (eagerly  amplified  by  Velleius)  of  an 
affectionate  interview  and  a  lingering  farewell. 

Tiberius  ascended  the  throne  at  the  age  of  fifty-six.  What  struck 
his  contemporaries  most  was  his  absolute  impenetrability.  As  was 
said  of  a  very  different  man,  the  poet  Gray,  "  he  never  spoke  out." 
All  his  feelings,  desires,  passions,  and  ambitions  were  locked  bebind 
an  impassable  barrier,  and  had  to  be  interpreted  by  the  very  un 
certain  light  of  his  external  acts.  It  is  recorded  of  him  that  only 
once  did  he  as  commander  take  counsel  with  his  officers  concerning 
military  operations,  and  that  was  when  the  destruction  of  Varus's 
legions  had  made  it  imperatively  necessary  not  lightly  to  risk  the 
loss  of  a  single  soldier.  He  was  an  unparalleled  master  of  passive 
and  silent  dissimulation,  and  the  inevitable  penalty  of  his  inscruta 
bility  was  widespread  dislike  and  suspicion.  But  behind  his  defences 
there  lay  an  intellect  of  high  power,  cold,  clear,  and  penetrating  all 
disguises.  Few  have  ever  possessed  such  mental  vision,  and  he  was 
probably  never  deceived  either  about  the  weaknesses  of  others  or 
about  his  own.  For  the  littleness  and  servility  of  public  life  in 
regions  below  the  court  he  entertained  a  strong  contempt.  It  is  a 
question  whether  he  ever  liked  or  was  liked  by  a  single  being  ;  but 
he  did  his  duty  by  those  with  whom  he  was  connected  after  a 
thorough  though  stern  and  unlovable  fashion.  As  a  general  he 
commanded  the  full  confidence  of  his  soldiers,  though  he  was  a 
severe  disciplinarian ;  yet  the  men  of  his  own  legions  greeted  his 
accession  to  the  throne  with  a  mutiny.  Tiberius  proved  himself 
capable  in  every  department  of  the  state  more  by  virtue  of  industry 
and  application  than  by  genius.  His  mind  moved  so  slowly  and 
he  was  accustomed  to  deliberate  so  long  that  men  sometimes  made 
the  mistake  of  deeming  him  a  weakling  and  a  waverer.  He  was  in 
reality  one  of  the  most  tenacious  of  men.  When  he  had  once 
formed  an  aim  he  could  wait  patiently  for  years  till  the  favourable 
moment  enabled  him  to  achieve  it,  and  if  compelled  to  yield  ground 
he  never  failed  to  recover  it  in  the  end.  The  key  to  much  of  his 
character  lies  in  the  observation  that  he  had  in  early  life  set  before 
himself  a  certain  ideal  of  what  a  Roman  in  high  position  ought  to 
be,  and  to  this  ideal  he  rigidly  and  religiously  adhered.  He  may 
in  one  sense  be  said  to  have  acted  a  part  throughout  life,  but  that 
part  had  entered  into  and  interpenetrated  his  whole  nature.  His 
ideal  of  character  was  pretty  much  that  of  the  two  Catos.  He 
practised  sternness,  silence,  simplicity  of  life,  and  frugality  as  he 
deemed  that  they  had  been  practised  by  the  Fabricii,  the  Curii, 
and  the  Fabii.  That  Tiberius's  character  was  stained  by  vice  before 
he  became  emperor  no  one  who  fairly  weighs  the  records  can  believe. 
The  persuasion  entertained  by  many  at  the  end  of  his  life  that  he 
had  been  always  a  monster  of  wickedness,  but  had  succeeded  in 
concealing  the  fact  till  he  became  emperor,  has  slightly,  but  only 
slightly,  discoloured  the  narratives  we  possess  of  his  earlier  years. 
The  change  which  came  over  him  in  the  last  years  of  his  life 
seems  to  have  been  due  to  a  kind  of  constitutional  clouding  of  the 
spirits,  which  made  him  what  the  elder  Pliny  calls  him,  "the 
gloomiest  of  mankind,"  and  disposed  him  to  brood  over  mysteries 
and  superstitions.  As  this  gloom  deepened  his  will  grew  weaker, 
his  power  tended  to  fall  into  the  hands  of  unworthy  instruments, 
terrors  closed  in  around  his  mind,  and  his  naturally  clear  vision 
was  perturbed. 

The  change  of  masters  had  been  anticipated  by  the 
Roman  world  with  apprehension,  but  it  was  smoothly 
accomplished.  Tiberius  was  already  invested  with  the 
necessary  powers,  and  it  may  even  be  that  the  senate  was 
not  permitted  the  satisfaction  of  giving  a  formal  sanction 
to  his  accession.  Agrippa  Postumus  was  put  to  death ; 
but  Livia  may  be  reasonably  regarded  as  the  instigator 
of  this  crime.  Livia  indeed  expected  to  share  the  im 
perial  authority  with  her  son.  At  first  Tiberius  allowed 
some  recognition  to  the  claim ;  but  he  soon  shook  himself 
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free,  and  later  became  estranged  from  his  mother  and  held 
no  communication  with  her  for  years  before  her  death.  The 
history  of  Tiberius's  relations  with  other  members  of  his 
family  is  hardly  less  miserable.  Perhaps  with  any  other 
commander  than  Germanicus  the  dangerous  mutiny  of  the 
troops  on  the  Rhine  which  broke  out  soon  after  Tiberius's 
accession  would  have  ended  in  a  march  of  the  discontented 
legions  upon  the  capital.  The  perilous  episode  of  Arminius 
caused  the  recall  of  Germanicus  and  his  despatch  to  the 
East  on  an  honourable  but  comparatively  inactive  mission. 
The  pride  and  passion  of  Agrippina,  the  granddaughter 
of  Augustus  and  wife  of  Germanicus,  tended  to  open  a 
breach  between  her  husband  and  the  emperor.  In  his 
Eastern  command  Germanicus  found  himself  perpetually 
watched  and  even  violently  opposed  by  Piso,  the  governor 
of  Syria,  who  was  suspected  to  have  received  secret  orders 
from  Tiberius.  When  Germanicus  died  at  Antioch  in  19 
A.D.,  the  populace  of  Rome  combined  with  Agrippina  in 
demanding  vengeance  upon  Piso ;  and  the  emperor  was 
forced  to  disown  him.  The  death  of  Germanicus  was 
followed  four  years  later  by  that  of  Dnisus.  These  two 
princes  had  been  firm  friends,  and  Livilla,  the  wife  of 
Drusus,  was  sister  to  Germanicus.  Years  afterwards  it 
was  found  that  Drusus  had  fallen  a  victim  to  the  treachery 
of  his  wife  Livilla,  who  had  joined  her  ambition  to  that  of 
the  emperor's  minister  of  state  Sejanus.  When  Drusus 
died,  Tiberius  nominated  two  of  Agrippina's  sons  as  his 
heirs.  But  Sejanus  had  grown  strong  by  nursing  the 
emperor's  suspicions  and  dislike  for  the  household  of 
Germanicus,  and  the  mother  and  the  princes  were  im 
prisoned  an  a  charge  of  crime.  In  his  memoirs  of  his  own 
life  Tiberius  declared  that  he  killed  Sejanus  because  he 
had  discovered  that  he  entertained  a  mad  rage  against  the 
sons  of  Germanicus.  But  the  destruction  of  Sejanus  did 
not  save  Agrippina  and  her  two  children.  The  third  son, 
Gaius  Caesar  (Caligula),  lived  to  become  emperor  when 
Tiberius  died  in  37. 

Throughout  his  reign  Tiberius  strove  earnestly  to  do  his  duty  to 
the  empire  at  large  ;  his  guiding  principle  was  to  maintain  with  an 
almost  superstitious  reverence  the  constitutional  forms  which  had 
been  constructed  by  Augustus.  Only  two  changes  of  moment  were 
introduced.  The  imperial  guard,  hitherto  only  seen  in  the  city  in 
small  detachments,  was  by  the  advice  of  Sejanus  encamped  per 
manently  in  full  force  close  to  the  walls.  By  this  measure  the  tur 
bulence  of  the  populace  was  kept  in  check.  The  officer  in  command 
of  the  guard  became  at  once  the  most  important  of  the  emperor's 
lieutenants.  The  other  change  was  the  practically  complete  aboli 
tion  of  the  old  comitia.  But  the  senate  was  treated  with  an  almost 
hypocritical  deference,  and  a  pedantically  precise  compliance  with 
the  old  republican  forms  was  observed  towards  the  senatorial  magis 
trates.  The  care  expended  by  Tiberius  on  the  provinces  was  unre 
mitting.  His  favourite  maxim  was  that  a  good  shepherd  should 
shear  the  flock  and  not  flay  it.  When  he  died  he  left  the  subject 
peoples  of  the  empire  in  a  condition  of  prosperity  such  as  they  had 
never  known  before  and  never  knew  again.  Soldiers,  governors, 
and  officials  of  all  kinds  were  kept  in  wholesome  dread  of  vengeance 
if  they  oppressed  those  beneath  them  or  encouraged  irregularity  of 
any  kind.  Strict  economy  permitted  light  taxation  and  enabled 
the  emperor  to  show  generosity  in  periods  of  exceptional  distress. 
Public  security  both  in  Italy  and  abroad  was  maintained  by  a  strong 
hand,  and  commerce  was  stimulated  by  the  improvement  of  com 
munications.  Jurisdiction  both  within  and  without  the  capital 
was  on  the  whole  exercised  with  steadiness  and  equity,  and  the 
laws  of  the  empire  were  at  many  points  improved.  The  social  and 
moral  reforms  of  Augustus  were  upheld  and  carried  further.  Such 
risings  against  the  emperor's  authority  as  occurred  within  the 
Roman  domain  were  put  down  with  no  great  difficulty.  The 
foreign  or  rather  the  frontier  policy  was  a  policy  of  peace,  and  it 


was  pursued  with  considerable  success.  With  few  exceptions  the 
duties  of  the  Roman  forces  on  the  borders  were  confined  to  watch 
ing  the  peoples  on  the  other  side  while  they  destroyed  each  other. 
On  the  Rhine,  at  least,  masterly  inactivity  achieved  tranquillity 
which  lasted  for  a  long  period. 

The  disrepute  which  attaches  to  the  reign  of  Tiberius  has  come 
mainly  from  three  or  four  sources, — from  the  lamentable  story  of 
the  imperial  household,  from  the  tales  of  hideous  debauchery  prac 
tised  in  deep  retirement  at  Caprese  during  the  last  eleven  years  of 
the  emperor's  life,  from  the  tyranny  which  Sejanus  was  permitted 
to  wield  in  his  master's  name,  and  from  the  political  prosecutions 
and  executions  which  Tiberius  encouraged,  more  by  silent  compliance 
than  by  open  incitement.  The  stories  of  immorality  are  recorded 
chiefly  by  Suetonius,  who  has  evidently  used  a  poisoned  source, 
possibly  the  memoirs  of  the  younger  Agrippina,  the  mother  of 
Nero.  Tiberius  loved  to  shroud  himself  in  mystery,  and  such 
stories  are  probably  the  result  of  unfriendly  attempts  to  uplift 
the  darkness.  If  history  ventures  to  doubt  the  blackness  of 
Theodora,  that  of  Tiberius  grows  continually  lighter  under  the 
investigations  of  criticism.  Suetonius  makes  the  emperor's  con 
dition  to  have  been  one  of  mania,  issuing  frequently  in  the  aban 
donment  of  all  moral  restraint.  But  in  that  case  the  authority 
of  Tiberius,  which  was  as  firmly  upheld  during  the  years  spent  at 
Caprese  as  it  had  been  earlier,  must  have  fallen  to  pieces  and  come 
to  an  end.  With  respect  to  Sejanus  it  is  impossible  to  acquit 
Tiberius  of  blame.  If  he  was  deceived  in  his  favourite  he  must 
have  been  willing  to  be  deceived.  He  conferred  on  Sejanus  a 
position  as  great  as  had  been  held  by  Agrippa  during  the  reign 
of  Augustus,  and  the  minister  was  actuallyj  and  all  but  formally, 
joint  emperor.  Of  the  administrative  ability  of  Sejanus  there  can 
be  no  question  ;  but  the  charm  and  secret  of  his  power  lay  in  the 
use  he  made  of  those  apprehensions  of  personal  danger  which  seem 
never  to  have  been  absent  from  his  master's  mind.  The  growth  of 
"delation,"  the  darkest  shadow  that  lies  on  the  reign,  was  in  part 
a  consequence  of  the  supremacy  and  the  arts  of  Sejanus.  Historians 
of  Rome  in  ancient  times  remembered  Tiberius  chiefly  as  the  sove 
reign  under  whose  rule  prosecutions  for  treason  on  slight  pretexts 
first  became  rife,  and  the  hateful  race  of  informers  was  first  allowed 
to  fatten  on  the  gains  of  judicial  murder.  Augustus  had  allowed 
considerable  licence  of  speech  and  writing  against  himself,  and  had 
made  no  attempt  to  set  up  a  doctrine  of  constructive  treason.  But 
the  history  of  the  state  trials  of  Tiberius's  reign  shows  conclusively 
that  the  straining  of  the  law  proceeded  in  the  first  instance  from 
the  eager  flattery  of  the  senate,  was  in  the  earlier  days  checked  and 
controlled  to  a  great  extent  by  the  emperor,  and  was  by  him 
acquiesced  in  after  a  time  with  a  sort  of  contemptuous  indifference, 
till  he  developed,  under  the  influence  of  his  fears,  a  readiness  to 
shed  blood. 

The  principal  authorities  for  the  reign  of  Tiberius  are  Tacitus  and  Suetonius. 
The  Annals  of  Tacitus  were  not  published  till  nearly  eighty  years  after  the 
death  of  Tiberius.  He  rarely  quotes  an  authority  by  name.  In  all  probability 
he  drew  most  largely  from  other  historians  who  had  preceded  him ;  to  some 
extent  he  availed  himself  of  oral  tradition  ;  and  of  archives  and  original  records 
he  made  some,  but  comparatively  little,  use.  In  his  history  of  Tiberius  two 
influences  were  at  work,  in  almost  equal  strength  :  on  the  one  hand  he 
strives  continually  after  fairness ;  on  the  other  the  bias  of  a  man  steeped  in 
senatorial  traditions  forbids  him  to  attain  it.  Tacitus  is  certainly  not  among 
the  historians  in  whom  our  confidence  grows  by  repeated  reading.  Suetonius 
was  a  biographer  rather  than  an  historian,  and  the  ancient  biographer  .was 
even  less  given  to  exhaustive  inquiry  than  the  ancient  historian ;  moreover 
Suetonius  was  not  gifted  with  great  critical  faculty,  though  he  told  the  truth 
so  far  as  he  could  see  it.  His  Lives  of  the  Twelve  Csesars  was  written  nearly  at 
the  time  when  Tacitus  was  composing  the  Annals,  but  was  published  a  little 
later.  Velleius  Paterculus  is  by  far  the  oldest  authority  for  any  part  of  Tibe 
rius's  life.  He  had  been  an  officer  under  Tiberius,  and  he  eulogizes  his  old 
general  enthusiastically, — feeling  it  necessary,  however,  to  do  less  than  justice 
to  the  achievements  of  Germanicus.  To  Velleius  all  defenders  of  Tiberius  have 
eagerly  appealed.  In  truth  it  is  his  silence  alone  which  affords  any  external 
aid  in  repelling  the  charges  of  Tacitus  and  Suetonius,  and  the  fact  that  Velleius 
published  his  work  in  the  lifetime  of  his  master  deprives  tliat  silence  of  its 
value.  The  eulogy  of  Sejanus  which  is  linked  with  that  of  Tiberius  must  needs 
shake  faith  in  the  scrupulousness  of  the  author.  It  is  still  doubtful  whether 
Dio  Cassius  (whose  History  ended  with  the  year  229)  in  his  narrative  of  the 
reign  of  Tiberius  is  to  any  great  extent  independent  of  Tacitus.  In  recent  times 
a  considerable  mass  of  inscriptions  has  added  to  our  knowledge  of  the  adminis 
tration  of  this  emperor.  The  chief  account  of  Tiberius  in  English  is  that 
contained  in  Dean  Merivale's  History  of  the  Romans  under  the  Empire.  Mr 
Beesly  has  written  an  interesting  defence  of  him  in  his  Catiline,  Clodius,  and, 
Tiberius.  The  best  recent  history  of  this  period  is  Hermann  Schiller's  Ge- 
schichte  der  romischen  Kaiserzeit  (Gotha,  1883).  Numerous  monographs  relating 
to  the  reign  have  appeared  in  recent  times  on  the  Continent.  The  principles 
of  the  imperial  administration  of  the  provinces  by  Tiberius  have  been  treated 
by  Mommsen  in  the  fifth  volume  of  his  History  of  Rome,  translated  into  English 
under  the  title  of  The  Roman  Provinces  from  Augustus  to  Diocletian.  (J.  S.  B.) 

TIBESTI.     See  SAHAEA,  vol.  xxi.  p.  149,  and  TIBBUS. 
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Plate  IV.  miBET,1  Thibet,  or   Tiibet,   an  extensive   and   highly 

I       elevated  region  in  the   heart   of  Asia,   comprising 

tablelands  ranging  from  10,000  to  17,600  feet  above  sea- 

1  The  name  Tibet  is  not,  as  usually  alleged,  unknown  in  the  country 


level.    The  Himalayan  mountain  ranges  and  the  transverse 
ranges  of  upper  Yun-nan  constitute  the  southern  scarp, 

itself,  though  only  found  there  in  an  attenuated  form.     The  following 
forms  are  also  met  with — in  Chinese  annals  T'u-bat  (5th  cent.)  and 
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Bound-  the  Yun-ling  Mountains  of  China  the  eastern  scarp,  and 
aries.  the  Kuen-Lun  (Kiun-Liin)  ranges  the  northern  scarp, 
towards  Turkestan  and  Mongolia ;  on  the  west,  where  it 
narrows  considerably,  it  merges  into  the  Pamir  tablelands. 
Its  extreme  length  from  east  to  west  exceeds  1600  miles ; 
its  breadth  from  north  to  south  ranges  from  150  miles  in 
the  west  to  an  average  of  500  in  central  Tibet  and  a 
maximum  of  700  in  the  east.  The  area  of  Tibet  exceeds 
700,000  square  miles. 

Much  of  Tibet  is  wholly  abandoned  to  wild  animals,  and 
much  is  uncultivable  and  occupied  only  by  various  wan 
dering  tribes  of  nomads.  The  centres  of  the  settled  and 

Name.  Tie-bu-te,  T'u-bo-te  (llth  cent.);  in  Mongolian,  Tubet,  Tobot;  in 
Arabic  Tubbet ;  Rabbi  Benjamin  (1165),  Thibet ;  J.  de  Piano  Carpini 
(1247),  Thabet;  Rubruquis  (1253),  Marco  Polo  (1298),  Tebet ;  Ibn 
Batuta  (1340),  Thabat ;  Ibn  Haukal  (976),  Al  Biruui  (1020),  Odoric 
of  Pordenone  (c.  1328),  Orazio  della  Penna  (1730),  Tibet.  A  Tibetan, 
arriving  at  Darchiendo  from  Lhasa,  states  that  he  comes  from  Teu-peu, 
meaning  High  or  Upper  Tibet, — Stod-Bod  in  contradistinction  to  Smad- 
Bod  or  Lower  Tibet.  The  former  expression,  were  it  supported  by 
any  ancient  authority,  might  be  regarded  as  the  etymological  origin 
of  "Tibet"  ;  historical  evidence,  however,  seems  to  indicate  another 
source.  The  state  of  which  Lhasa  is  the  capital  is  often  called  ' '  Deba 
jung  "  or  "  land  of  the  Debas  "  (sdepa  Ijongs).  The  title  of  the  tepa 
lama  is  familiar.  Chinese  records  say  that  the  king  of  the  country  is 
called  diba  ;  and  Joh.  Grueber  informs  us  that  the  king  is  styled  deva 
or  leva,  and  is  descended  from  an  ancient  race  of  Tangut  Tatars.  The 
Chinese  annals  of  the  T'ang  dynasty  record  that  Fanni  Ttibat,  the 
historical  founder  of  a  state  in  the  east  of  Tibet  in  433,  gave  to  his 
dominion  his  surname  of  Tubat.  This  was  a  famous  family  name 
proper  to  several  Tatar  dynasties  which  ruled  in  the  north  and  north 
west  of  China,  and  belonged  to  the  Sien-pi  race,  in  the  language  of 
which  tubat  meant  "a  coverlet."  An  appended  legend  stated  that 
the  fifth  ancestor  of  Liluku,  the  founder  of  the  southern  Liang  dynasty 
and  family  and  father  of  Fanni,  derived  the  surname  of  Tubat,  which 
became  that  of  his  family,  from  the  fact  that  he  was  born  in  a  coverlet 
while  his  mother  Huykshe  was  sleeping.  However  worthless  the 
legend,  there  is  complete  similarity  between  the  name  of  the  Tubat  or 
Tobat  Tatars  and  that  of  Tibet,  and  we  may  with  considerable  safety 
take  the  latter  word  as  derived  from  the  former,  the  fact  being  that 
it  was  and  is  still  extensively  used  in  the  sense  of  "great,"  "chief," 
among  the  Tatar  tribes.  Tibet,  however,  is  not  the  name  by  which 
the  modern  Tibetans  designate  themselves  and  their  country.  Bod-pa, 
"a  man  of  Bod,"  Bod-yul,  "country  of  Bod,"  are  the  expressions 
in  current  use;  but  what  "Bod"  means  is  uncertain.  Hodgson  has 
maintained  that  before  the  arrival  of  Indian  teachers  the  people 
had  no  name  for  themselves  or  their  country,  and  the  present  Bod 
comes  from  the  Sanskrit  B'6t — an  opinion  which,  though  inconsistent 
with  the  evidence  collected  about  Tubat,  is  rather  confirmed  by  a 
legendary  account.  According  to  that  account,  the  country,  which 
was  occupied  by  a  race  of  men  not  yet  emerged  from  primitive  bar 
barism,  was  originally  called  Bod-rgyal,  i.e.,  "Bod's  victory."  The 
secpndary  name  then  might  be  in  its  simple  form  Bod,  a  Buddhist 
appellative  suggested  by  the  Sanskrit  homonyms  of  -bat  or  -b'at,  part  of 
the  name  brought  in  by  the  Tatar  conquerors.  Anyhow  there  is  no 
occasion  for  the  other  etymologies  suggested,  such  as  that  from 
Buddha,  or  that  proposed  by  Schiefner  (t'ub  and  pod,  both  meaning 
"able,"  "capable").  An  old  name  for  Tibet  in  the  native  books  is 
Gdong-mar-gyi-yul,  "country  of  the  red-faced  men,"  so  called  ap 
parently  from  the  ancient  national  custom  of  painting  the  face  red, — 
a  practice  which  was  forbidden  by  King  Srong-btsan  at  the  instance 
of  his  wife  Wan  ch'eng,  a  Chinese  princess.  Among  the  Mongols 
Tibet  was  simply  called  Barontala  (the  "  right  side"),  in  contradis 
tinction  to  Dzdntala  (the  "left  side"),  which  was  among  them  the 
name  of  Mongolia.  In  China,  during  the  Yuan  or  Mongol  dynasty,  it 
was  called  Wei-sze-Tsang,  in  which  we  recognize  the  names  of  the  two 
central  provinces  of  DbUs  (U)  and  Tsang.  Khachi,  Khache,  Khaschi, 
Kashi,  are  various  forms  of  a  term  which  is  often  met  with  in  books 
as  applied  to  a  part  of  the  plateaus  of  Tibet,  and  which  cannot  without 
difficulty  be  identified  in  positive  geography.  We  take  it  to  be  simply 
a  revival  of  the  old  name  of  the  Tangut  or  Hia  kingdom,  the  Khashi 
or  Khoshi  of  the  Mongols  (982-1227),  on  the  north-east  of  Tibet,  on 
the  west  of  the  Hoaug-ho,  whence  Ho-si  in  Chinese  history,  and  per 
haps  the  origin  of  the  name.  In  the  llth  century  Milaraspa  made 
use  of  the  term  K'ache  for  Mussulman  ;  Hue  and  Gabet  have  reported 
the  use  of  the  same  expression  in  the  central  provinces  with  a  similar 
acceptation.  A  popular  etymology  has  confounded  it  with  the  words 
K'a-che  for  K'a-chen,  literally  "big  mouth,"  which  is  now  supposed 
to  be  its  meaning  when  applied  co  Mohammedans.  Kashmir  is  also 
called  K'a-che,  from  the  fact  that  it  is  under  Mohammedan  rule,  says 
Jaeschke ;  but,  as  this  has  been  the  case  only  since  1605,  there  is 
great  probability  that  here  the  term  is  simply  used  as  an  abridged 
form  of  Kashmir.  (T.  DE  L. ) 


agricultural  population  lie  to  the  south,  in  a  region 
named  Bod-yul  (meaning  Bod-land)  by  the  inhabitants, 
who  are  called  Bod-pas ;  by  the  Hindus  it  is  called  Bhot, 
and  by  the  Chinese  Si-tsang.  The  greater  portion  of  this 
region  is  governed,  under  the  supremacy  of  China,  by 
lamas  and  gyalpos,  ecclesiastical  and  lay  Bod -pas,  the 
principal  seat  of  government  being  at  Lhasa,  the  chief 
city  of  Bod-yul.  Portions  are  subject  to  Kashmir  and 
Nepal,  and  to  independent  chieftains,  and  portions  are 
directly  subject  to  China;  but  the  Bod -pa  ethnological 
element  prevails  more  or  less  throughout. 

Tibet  was  long  a  terra  incognita  to  Europeans.  It  is 
difficult  of  access  on  all  sides,  and  everywhere  difficult  to 
traverse.  Its  great  elevation  causes  the  climate  to  be 
rather  arctic  than  tropical,  so  that  there  is  no  gradual 
blending  of  the  climates  and  physical  conditions  of  India 
and  Tibet,  such  as  would  tend  to  promote  intercourse 
between  the  inhabitants  of  these  neighbouring  regions; 
on  the  contrary,  there  are  sharp  lines  of  demarcation,  in  a 
mountain  barrier  which  is  scalable  at  only  a  few  points 
and  in  the  social  aspects  and  conditions  of  life  on  either 
side.  No  great  armies  have  ever  crossed  Tibet  to  invade 
India;  even  those  of  Jenghiz  Khan  took  the  circuitous 
route  via  Bokhara  and  Afghanistan,  not  the  direct  route 
from  Mongolia  across  Tibet.  Thus  it  was  no  easy  matter  Euro- 
for  the  early  European  travellers  to  find  their  way  into  Pean 
and  explore  Tibet.  Friar  Odoric  of  Pordenone  is  sup-|ravel" 
posed  to  have  reached  Lhasa  circ.  1328,  travelling  from 
Cathay;  three  centuries  afterwards  the,  Jesuit  Antonio 
Andrada,  travelling  from  India,  entered  Tibet  on  the  west, 
in  the  Manasarowar  Lake  region,  and  made  his  way 
across  to  Tangut  and  north-western  China;  in  1661 
Fathers  Grueber  and  D'Orville  travelled  from  Peking  via 
Tangut  to  Lhasa,  and  thence  through  Nepal  to  India; 
and  during  the  first  half  of  the  18th  century  various  Capu 
chin  friars  appear  to  have  passed  freely  between  Delhi  and 
Lhasa,  by  way  either  of  Nepal  or  Kashmir.  The  first 
Englishman  to  enter  Tibet  was  George  Bogle,  in  1774,  on 
an  embassy  from  Warren  Hastings  to  the  tashi  (teshu) 
lama  of  Shigatze.  In  1811  Thomas  Manning  made  his 
way  from  India  to  Lhasa ;  he  is  the  only  Englishman 
who  has  succeeded  in  reaching  the  sacred  city,  and  he 
had  soon  to  leave  it.  During  the  19th  century  Europeans 
have  been  systematically  prevented  from  entering  the 
country  or  speedily  expelled  if  found  in  it.  In  1844-46 
the  French  missionaries  Hue  and  Gabet  made  their  way 
to  Lhasa  from  China,  but  were  soon  deported  back  again. 
In  1866  the  Abb6  Desgodins  travelled  through  portions 
of  eastern  Tibet  and  reached  Chiamdo  (in  Kham),  but 
was  prevented  from  approaching  any  closer  to  Lhasa. 
Last  of  all  the  Russian  Colonel  Prejevalsky  succeeded  in 
exploring  portions  of  northern  Tibet,  but  was  unable  to 
penetrate  southwards  into  Bodland. 

Geographers  have  long  been  in  possession  of  maps  of  Tibet,  com-  Maps, 
piled  from  surveys  executed  early  in  the  18th  century  by  lamas, 
under  instructions  from  the  Jesuit  fathers  who  made  a  survey  of 
China  for  the  emperor  Kang-he.  The  lamas'  maps  were  the  basis 
of  D'Anville's  Atlas,  published  in  1733,  and  were  employed  by 
Klaproth  in  constructing  his  map  of  Asia  in  1824  ;  but  they  are 
generally  very  meagre,  only  reliable  in  the  vicinity  of  the  principal 
roads,  and  occasionally  very  misleading.  They  must  have  been 
compiled  at  best  from  rude  estimates  of  distance  and  direction,  and 
in  some  parts  from  mere  hearsay  or  conjecture.  They  are,  how 
ever,  supposed  to  have  been  based  on  astronomical  determinations 
of  position  ;  but  this  is  improbable,  for  the  latitudes  of  such  im 
portant  places  as  Lhasa  and  Batang  are  30  to  60  miles  in  error. 
Our  knowledge  of  the  geography  of  the  country  is  complete  only  for 
portions  of  western  Tibet,  which  are  subject  to  the  maharajah  of 
Kashmir,  and  have  been  regularly  surveyed.  This  knowledge  has 
been  largely  supplemented  during  the  last  twenty  years  by  the 
work  of  natives  of  India — the  so-called  trans-Himalayan  explorers 
of  the  Indian  Survey,  notably  Pandits  Nain  Singh  and  Krishna 
(A — K) — who  have  been  trained  to  carry  route  surveys  through 
regions  which  they  may,  but  Europeans  may  not,  enter. 
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Geogra-  Tibet  is  commonly  divided  into  two  parts  called  Great 
phical  an<j  Little  Tibet,  the  former  lying  between  102°  and  79° 
divisions.  E  long  ?  the  latter  between  79°  and  74°.  Great  Tibet  & 

broadly  divisible  into  a  western  region,  in  which  there  is 
a  considerable  preponderance  of  tableland  over  hill  and 
mountain  and  of  lake  basins  over  river  basins,  and  an 
eastern  region,  in  which  the  reverse  holds  good  and  the 
surface  of  the  ground  is  so  greatly  corrugated  that  the 
natives  call  it  rong-rtsub,  "  a  rough  country  full  of  ravines." 
In  Little  Tibet  the  Himalayas  converge  towards  the  Kuen- 
Lun,  and  the  breadth  of  the  plateau  meridionally  diminishes 
to  less  than  a  fourth  of  what  it  attains  in  Great  Tibet. 
The  entire  region  may  be  broadly  divided  into  three  longi 
tudinal  zones,  increasing  in  elevation  from  south  to  north, 
viz.,  a  southern  zone,  which  contains  the  centres  of  the 
settled  and  agricultural  population ;  a  middle  zone,  com 
prising  the  pasture  lands  of  the  Bod-pa  nomads ;  and  a 
northern  zone,  for  the  most  part  abandoned  to  wild  animals, 
but  partly  occupied  by  tribes  of  Turkic  and  Mongolian 
nomads.  The  southern  and  middle  zones  comprise  Bod- 
land  proper  and  are  divided  into  four  provinces,  viz., — 
Nari  (Ngari,  Ari)  on  the  west,  between  74°  and  85°  E.  long. ; 
Kham,  otherwise  Do-Kham,  on  the  east,  between  92°  30' 
and  102° ;  and  in  the  centre,  Tsang,  adjoining  Nari,  and 
U  or  Us  (otherwise  Y  or  Wei),  adjoining  Kham ;  the  two 
central  provinces  are  commonly  called  U-tsang,  as  one.  A 
considerable  belt  of  the  middle  zone  is  known  as  the  Hor 
country.  The  middle  and  northern  zones  embrace  the 
greater  portion  of  the  region  known  to  Bod-pas  as  the 
Chang-tang  (Byan-tang,  Jan-tang)  or  "Northern  Plain," 
which,  however,  protrudes  southwards  and  abuts  upon  the 
Himalayas  from  80°  to  85°  E.  long.,  thus  interposing  a 
nomad  population  between  the  settled  populations  to  the 
east  and  the  west.  The  northern  zone  merges  on  the  west 
into  the  Pamir  tablelands. 

Table-  The  tableland  of  Tibet  attains  its  maximum  elevation, 
land.  17,600  feet  above  sea-level,  on  the  79th  meridian,  in  the 
Lingzi-tang  plateau  of  the  northern  zone;  thence  there 
is  a  gradual  fall  east,  west,  and  south,  the  plateau  level 
on  the  97th  meridian  being  about  13,500  feet  in  the 
northern  zone  and  10,000  in  the  southern.  Between  the 
82d  and  90th  meridians  the  northern  zone  is  known  only 
from  the  maps  of  the  lamas'  survey,  which  indicate  a  sur 
face  slightly  corrugated  with  hills  and  containing  numerous 
lakes,  some  of  great  size,  but  no  rivers  of  importance. 
Rivers.  The  river  basins  in  this  zone  apparently  commence  to 
the  east  of  the  90th  meridian  and  from  them  issue  the 
Di-chu1  (Chinese  Kin-sha-kiang),  whose  headwaters  unite 
at  Di-chu  Rab-dun,  in  94°  30'  E.  long. ;  the  Chiamdo 
river  or  Lan-tsan-kiang;  the  Hoang-ho,  in  about  96°, 
which  flows  through  the  Kiaring  and  Orin  lakes  (13,500 
feet  above  the  sea  and  each  exceeding  80  miles  in  circum 
ference)  and  passes  northwards  out  of  Tibet  through  the 
Kuen-Lun  ;  and  the  Ja-chu  or  Yalung-kiang,  also  in  about 
90°  E.  long.,  which  flows  southwards  through  eastern 
Tibet.  In  the  middle  zone  a  system  of  lakes  on  the  90th 
meridian  gives  birth  to  the  Nag-chu,  which  becomes  the 
Sok-chu  and  lower  down  the  Giama-Nu-chu — known  to 
the  Chinese  as  the  Lu-tse-kiang— and,  trending  southwards, 
winds  round  the  eastern  extremity  of  the  Himalayas.  In 
the  lower  zone  the  Indus  and  the  Yaro-tsanpo  rise  on 
either  side  of  the  82d  meridian  and  flow  in  opposite  direc 
tions  parallel  to  the  Himalayas,  and  then,  passing  through 
openings  in  those  mountains  twenty  degrees  apart  in  longi 
tude,  enter  India  on  the  extreme  east  and  west.  The  Lohit 
Brahmaputra  rises  behind  the  eastern  Himalayas  and  flows 


1  Tibetans  call  rivers  either  tsanpo  =  river  or  chu  =  water,  the 
former  being  chiefly  employed  in  southern  Tibet,  as  for  the  great 
Yaro-tsanpo  (Upper  river)  and  its  principal  tributaries.  Lakes  are 
called  cho  or  tso.  A  mountain  pass  is  called  Id. 


south-westwards  into  India.  The  Giama-Nu-chu,  Chiam- 
do-chu,  and  Di-chu  flow  southwards  into  Burma  and  Yun 
nan,  through  closely  contiguous  valleys  between  a  system  of 
meridional  ranges  which  project  as  spurs  from  the  Tibetan 
plateau.  West  of  82°  a  single  water-parting  between  north 
and  south — that  of  the  Mus-tagh  and  Karakoram,  some 
times  called  the  Turkic — separates  Indo- Tibetan  from 
Turko- Tibetan  waters;  east  of  that  meridian  there  are 
longitudinal  water-partings  between  the  basins  of  the 
several  rivers  already  mentioned. 

The  Himalayan  Mountains,  which  constitute  so  consider-  Himala- 
able  a  portion  of  the  southern  scarp  of  Tibet,  consist  of  a  yan  re- 
succession  of  longitudinal  chains,  running  in  general  paral- glon< 
lei  to  each  other  along  the  glacis  of  the  plateau.  These 
chains  are  much  higher  on  their  southern  than  on  their 
northern  faces,  and  are  connected  in  some  parts  by  trans 
verse  ridges,  but  in  other  parts  are  broken  and  interrupted 
by  fissures  and  valleys.  The  principal  chain  is  the  one  of 
high  peaks  covered  with  perpetual  snow  which  culminates 
in  Mont  Everest,  29,000  feet  above  the  sea.  This  chain 
may  be  regarded  as  the  geographical  boundary  between 
Tibet  and  India.  In  some  parts  it  is  the  water-parting ; 
but  at  the  several  points  where  its  continuity  is  broken 
the  water-parting  recedes  to  an  inner  chain  on  the  plateau, 
and  basins  are  formed  between  the  two  chains,  the  waters 
of  which  descend  in  rivers  to  the  plains  of  India.  The 
plateau  is  a  region  of  plains  and  wide  open  valleys  of  little 
depth;  the  scarp  is  a  region  of  mountains  and  narrow 
confined  valleys  of  great  depth.  The  narrow  valleys  of 
the  scarp,  being  lower,  are  warmer  and  more  favourably 
adapted  for  cultivation  than  the  broad  valleys  of  the 
plateau. 

Higher  than  these  last  are  the  plains  of  the  Chang-tang,  Chdng- 
which  are,  for  the  most  part,  too  high  and  cold  for  any  ^ns 
but  pastoral  uses.  All  such  tracts  the  inhabitants  call*^1 
chdng-tdng,  though  the  word  strictly  signifies  "the 
Northern  Plain " ;  and  all  tracts  which  contain  valleys 
warm  enough  for  cultivation  they  call  rong  (signifying  a 
ravine  or  narrow  valley  or  cleft  in  a  hill),  but  more  par 
ticularly  the  lower  and  warmer  valleys  which  produce 
crops  twice  in  the  year ;  the  word  is  also  commonly  em 
ployed  to  indicate  a  warm  country.  The  alluvial  beds  in 
the  valleys  are  composed  of  the  debris  of  the  surrounding 
rocks,  laid  out  in  horizontal  deposits,  which  in  course  of 
time  have  become  furrowed  into  gigantic  ravines  with  a 
succession  of  narrow  terraces  in  steps  on  each  flank.  It  is 
on  the  existing  lower  alluvial  beds  and  the  remnants  of 
higher  beds  that  cultivation  is  carried  on,  in  plots  which 
are  usually  well  watered  and  very  fertile.  The  sharp 
needle-peaks,  which  are  highest  of  all  and  bare  of  soil,  but 
covered  with  perpetual  snow,  are  met  with  most  frequently 
in  tracts  of  rong,  and  the  rounded  hills  coated  with  grass  to 
altitudes  sometimes  exceeding  16,000  feet  in  tracts  of 
chang-tang.  The  forest-clad  mountain  slopes  which  are 
occasionally  met  with  occur  chiefly  in  the  rong.  The 
general  direction  of  the  hill  and  mountain  chains  is  east 
and  west,  but  north-west  and  south-east  in  western  Tibet, 
north-east  and  south-west  in  the  province  of  U,  and 
north  and  south  in  eastern  Tibet.  The  peaks  rise  in  many 
parts  to  between  20,000  and  25,000  feet — in  the  Mus-tagh 
range  to  28,250 — above  the  sea-level,  but  rarely  to  more 
than  10,000,  and  often  to  not  more  than  a  few  hundred, 
feet  above  the  general  level  of  the  plateaus  from  which 
they  spring.  The  principal  water-partings  in  some  dis 
tricts  follow  the  crests  of  low  ridges  and  gentle  undulations 
which  are  of  barely  appreciable  elevation  above  the  surface 
of  the  ground. 

Nari,  the  western  province  of  Bodland,  is  divided  into  Nari. 
the  sub-provinces  of  Ladak  and  Balti  on  the  west,  between 
75°  and  79"  E.  long.,  now  a  part  of  Kashmir;  Khorsum, 
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between  79°  and  82°,  conterminous  with  the  Himalayan 
provinces  of  British  India;  and  Mang-yul  or  Dokthol, 
between  82°  and  87°,  conterminous  with  western  Nepal. 
The  last  two  are  under  the  government  of  Lhasa.  Western 
Nari  is  bounded  on  the  south  by  that  portion  of  the 
Himalayan  chain  of  snow-peaks  which  stretches  in  almost 
a  direct  line  north-west  from  the  Manasarowar  Lake 
region  to  the  Nanga  Parbat  peak  (26,620  feet),  at  first 
facing  the  plains  of  the  Punjab,  then  passing  north  of 
Kashmir.  The  provinces  appertaining  to  Kashmir  have 
already  been  described  in  the  article  LADAK  AND  BALTI 
(q.v.).  The  Karakoram  chain,  although  its  principal  pass 
is  18,500  feet  above  sea-level,  nowhere  rises  very  high 
above  the  tableland.  It  constitutes  a  portion  of  the 
water-parting  between  India  and  Turkestan,  separating  the 
Lingzi-tang  plateau,  the  highest  in  all  Tibet,  from  the 
broad  and  open  valley  of  Chang -chenmo ;  it  has  been 
traced  eastwards  to  the  meridian  of  82°,  but  no  farther. 
Khor-  Khorsum  is  mainly  chang-tdng,  but  has  some  upland 
sum.  cultivation  round  the  capital,  Rudok,  and  in  the  Gartang 
valley,  and  lowland  cultivation  in  the  rong  of  the  great 
plateau  (120  miles  long  by  15  to  60  broad)  of  Guge  or 
Hundes,  the  upper  basin  of  the  Sutlej.  In  this  province 
lie,  within  the  small  area  of  a  square  degree,  the  sources 
of  four  great  rivers — the  Indus,  the  Yaro-tsanpo,  the 
Sutlej,  and  the  Karnali — the  sacred  lakes  of  Manasarowar 
and  Rakas  Tal,  15,300  feet  above  the  sea  and  each 
50  miles  in  circumference,  and  two  famous  mountains, 
Nimo  Namling  (25,360  feet)  to  the  south,  believed  by  the 
Tibetans  to  be  their  highest  mountain,  and  to  the  north 
the  sacred  Kailas  Gangri  (21,830  feet),  the  Kantysee  of 
the  lamas'  survey.  From  the  Kailas  Gangri  a  chain  of 
hills  stretches  to  the  north-west,  separating  the  upper 
basins  of  the  Sutlej  and  the  Indus ;  to  the  north  of  that 
another  chain,  running  east  and  west,  culminates  in  the 
Aling  Gangri  peaks  (24,000  feet)  and  separates  the  Indus 
basin  from  the  Pangong  Lake  (100  miles  long,  from  3  to 
7  broad,  and  14,000  feet  in  altitude),  near  which  Rudok 
is  situated.  Roads  pass  from  Ladak  to  Lhasa  through 
the  plains  of  Rawang  and  Sarthol,  the  gold-fields  of  Thok 
Jalung  and  Thok  Daurakpa,  and  the  Hor  country. 
Mang-  Mang-yul,  or  Dokthol,  contains  the  upper  basins  of  the 
yul  or  Yaro-tsanpo — here  known  as  the  Nari-chu — and  its  prin- 
Dokthol.  cipal  affluentSj  the  Cha-chu  and  the  Charta-tsanpo.  The 
province  is  wholly  Chang-tang  and  its  population  nomadic, 
the  capital,  Sarka  Jong,  being  merely  a  good-sized  village. 
U-tsang.  The  common  border  of  the  provinces  of  Ndri  and  Tsdng 
falls  nearly  on  the  87th  meridian.  Here  the  Chang-t4ng 
recedes  from  the  Himalayas,  and  its  southern  scarp,  trend 
ing  north-east,  forms  the  upper  fringe  of  tracts  appertain 
ing  to  U-tsdng  that  are  capable  of  producing  a  single  crop 
annually.  This  region  constitutes  the  most  important 
The  portion  of  the  basin  of  the  Yaro-tsanpo,  for  it  contains 
Yaro-  the  chief  towns  and  monasteries  of  the  settled  Bod-pas. 
,anpo.  Cultivation  commences  on  a  slight  scale  where  the  river 
enters  Tsang  on  the  west.  The  first  town  of  any  import 
ance  is  Junglache  (13,600  feet),  on  the  right  bank,  with  a 
large  monastery.  Thence  goods  may  be  taken  down  the 
river  for  some  distance  by  boats  of  leather  over  a  wooden 
framework,  light  enough  to  be  carried  back  overland. 
Eighty-five  miles  lower  down,  also  on  the  right  bank,  are 
the  city  of  Shigatze  or  Digarchi  (12,000  feet)  and  the 
great  monastery  of  Tashilunpo  (Teshu-Lumbo),  the  resi 
dence  of  the  "  tashi  lama,"  one  of  two  spiritual  incarnations 
of  equal  rank,  of  which  the  other,  the  "  dalai  lama,"  resides 
at  Lhasa ;  the  monastery  contains  3500  lamas.  Between 
Junglache  and  Shigatze  the  river  receives  the  Raka-tsanpo 
from  the  chang-tang  on  its  left,  and  the  Sakya-Jong-chu 
from  that  on  its  right.  The  latter  descends  from  the 
Himalayan  water-parting  past  the  monastery  of  Sakya 


(13,900  feet),  which  is  surrounded  by  cultivation  and 
governed  by  a  chief  lama  called  the  "sakya-gangma," 
who  is  held  in  considerable  reverence  as  an  avatar.  At 
Shigatze  the  Yaro-tsanpo  receives  the  Pena-Nyang-chu 
from  a  valley  to  the  south-east  which  contains  the  towns 
of  Pena-jong  and  Gyangtse-jong  (13,000  feet),  and  numer 
ous  monasteries  and  villages,  and  through  which  passes 
the  main  road  from  Bhutan  to  Shigatze  travelled  by  Bogle 
in  1774.  A  little  lower  down  it  receives  from  the  left 
the  Shiang-chu,  which  rises  in  the  Ninchen-thangla  range 
and  flows  past  the  town  of  Namling  (12,200  feet,  200 
houses),  where  sheep  are  employed  as  baggage  animals, 
the  country  being  too  cold  for  donkeys  and  the  roads  too 
stony  for  yaks.  Then  at  Shangpa  (Jagsa)  it  receives  from 
the  right  the  Rong-chu  from  the  famous  Yamdok-tso  or 
Scorpion  Lake  to  the  south-east.  This  lake  is  120  miles 
in  circumference,  13,800  feet  above  the  sea,  and  is  sur 
rounded  by  villages  and  monasteries;  its  scorpion  claws 
embrace  a  peninsula  which  rises  above  16,000  feet,  is  grass- 
grown  to  its  summit,  and  embosoms  the  Damo-tso,  a  sacred 
lake,  24  miles  round  and  500  feet  above  the  main  lake, 
which  is  expected  some  day  to  rise  and  destroy  all  animal 
life  by  a  flood.  Here  the  roads  from  India  via  Bhutan 
and  from  Shigatze  to  Lhasa  converge,  and  after  crossing 
the  Khamba-ld  (15,000  feet)  strike  the  Yaro-tsanpo  at 
Chiak-jam-chori  ( =  "  the  iron  bridge  at  the  rocky  bank  "). 
The  river  in  its  course  from  Shangpa  down  to  this  point 
is  unnavigable,  passing  over  rapids  between  precipitous 
hills ;  there  is  no  road  on  either  bank.  A  little  below  the 
bridge  it  receives  from  the  left  the  Ki-chu,  the  river  of 
LHASA  (q.v.),  the  chief  city  of  Bodland.  Below  the  junc 
tion  of  the  Ki-chu  the  Yaro-tsanpo  continues  its  eastward 
course  through  a  broad  and  well -peopled  valley.  It  is 
crossed  at  Chetang  by  a  ferry  on  the  road  from  LhAsa  to 
Tawang  in  Bhutan  via  the  Yarlung-chu  valley  (right  bank), 
which  is  said  to  be  the  pleasantest  and  most  populous  in 
Tibet ;  fruits  grow  in  profusion  at  its  lower  extremity  and 
the  hills  are  forest-clad.  At  Chetang  the  river  is  350 
yards  broad,  20  feet  deep,  and  11,000  feet  above  the  sea, 
and  has  a  sluggish  current.  On  crossing  the  meridian  of 
92°  30'  E.  it  passes  out  of  the  province  of  U  into  that  of 
Kham  and  enters  its  eastern  basin.  After  traversing  the  Eastern 
Kongbo  (Khombo)  district,  it  trends  north-east  for  100 basiu  of 
miles — in  general  parallel  with  the  contiguous  Kongbo  Yar 
ranges  and  the  distant  Ninchen-thangla — and  on  reaching 
94°  turns  abruptly  to  the  south.  Its  course  has  been  ex 
plored  20  miles  below  the  bend,  to  Gya-la-Sindong  (8000 
feet),  but  no  farther.  The  basin  is  bounded  on  the  north 
and  east  by  the  continuous  plateaus  of  Lharugo,  Arig, 
Pemba  and  Lhojong,  Pashu,  Dainsi,  and  Nagong,  and  on 
the  south  by  the  inner  Himalayan  water-parting.  Numer 
ous  tributaries  join  the  river  from  both  sides,  but  little  is 
known  of  them.  Those  from  Kongbo,  Lharugo,  and  Arig 
are  said  to  unite  and  join  it  a  little  above  Gya-la-Sindong, 
and  one  from  Nagong  a  little  below.  This  last  rises  near 
the  Ata-Gang-la,  a  pass  over  the  Himalayas  between  the 
Nagong  plateau  and  the  Zayul  district,  and  is  said  to  be 
on  the  direct  road  from  Lhasa  to  Zayul  via  Gya-la-Sin 
dong  ;  it  is  probably  joined  by  the  Kenpu  river  of  the 
lamas'  survey,  which  rises  in  the  southern  scarp  of  the 
Pemba -Lhojong  plateau  and  probably  flows  through  the 
Potod  and  Pomed  districts  of  Khdm.  The  independent 
Lhoyul  country  lies  to  the  south  of  the  Nagong-chu  (lit. 
"  black  water ").  The  region  is  generally  of  a  compara 
tively  low  elevation,  is  said  to  have  much  more  of  rong 
than  of  chang-tang,  and  probably  contains  much  more 
forest  and  luxuriant  vegetation  than  any  other  part  of 
Tibet  north  of  the  Himalayas.  Lowe- 

The  lower  course  of  the  Yaro-tsanpo  has  long  been  a  matter  of  Yaro- 
controversy  between  English  and  French  geographers  :  the  former  tsanpo. 
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have  maintained,  in  accordance  with  information  from  natives  of 
Tibet  and  Assam,  that  it  enters  the  Assam  valley  and  is  the  princi 
pal  source  of  the  Brahmaputra  river,  of  which  the  Lohit  Brahma 
putra  river  is  the  eastern  source ;  the  latter  have  maintained,  on 
the  authority  of  Chinese  geographers,  that  it  flows  into  Burma  and 
is  the  principal  source  of  the  Irawadi  river.  But  now  its  eastern 
basin  has  been  explored,  and  the  Lohit  Brahmaputra  has  been 
found  to  have  its  sources  in  a  range  bordering  the  Giama-Nu-chu  ; 
the  Yaro-tsanpo  must  therefore  necessarily  pass  into  Assam,  and 
measurements  of  the  discharges  of  the  principal  rivers  entering 
Assam  from  the  north  conclusively  identify  it  with  the  Dihong. 
That  river,  which  receives  the  Lohit  Brahmaputra  a  little  below 
Sadiya  (450  feet  above  the  sea),  has  been  explored  upwards  into 
the  Himalayas  to  a  point  within  100  miles  of  Gya-la-Sindong  ;  but 
as  yet  nothing  is  known  of  the  connecting  channel,  except  that  it 
must  have  a  fall  of  about  7000  feet,  or  as  much  as  the  entire  fall  of 
the  Yaro-tsanpo  in  its  upper  course  of  900  miles. 

South  The  Tibetan  basins  to  the  south  of  the  Yaro-tsanpo  which 
Tibetan  are  included  between  the  Himalayan  chains  of  water-parting 
ms'  and  of  high  snow-peaks  are  the  Bheri,  the  Kali  Gandak, 
and  the  Buria  Gandak,  subject  to  Nepal ;  then  the  follow 
ing,  which  are  subject  to  Lhasa  : — (1)  the  Tirsuli  Gandak, 
on  the  direct  road  from  Kathmandu  to  Dokthol  via  Kirong 
(9700  feet);  (2)  the  Bhotia  Kosi,  through  which  the  road 
from  Kathmandu  to  Shigatze  passes  via  Nilam  Jong  or 
Kuti  (13,900  feet)  into  (3)  the  Arun-Barun  basin,  120 
miles  by  30,  which  embraces  the  Dingri  Maidan  and  Shikar 
Jong  plateaus  and  the  great  Chomto  Dong  Lake  (14,700 
feet) ;  this  same  road,  after  passing  Sikkim  and  western 
Bhutan,  where  the  chain  of  high  snow -peaks,  including 
Kanchinjinga  (27,815  feet),  is  the  water-parting,  traverses 
(4)  the  Lhobra,  (5)  the  Cha-yul,  and  (6)  the  Mon-yul 
basins,  which  are  also  crossed  by  the  road  between  Chetang 
and  Tawang.  East  of  the  93d  meridian  the  height  of  the 
peaks  of  the  outer  Himalayan  chain  falls  to  about  15,000 
feet ;  the  inner  line  of  water-parting  recedes  northwards, 
and  with  it  the  boundary  of  Lhasa  rule.  The  included 
basins  are  occupied  by  independent  semi-savage  tribes, — 
Miris,  Abors,  Mishmis,  &c. ;  but  about  the  97th  meridian 
Lhasa  rule  again  asserts  itself.  The  mountains  again  rise 
to  a  great  height  in  the  Nechin-Gangra  range,  the  eastern 
most  Himalaya,  which  terminates  about  the  98th  meridian 
in  spurs  thrown  off  to  the  north  and  south,  parting  the 
waters  of  the  Lohit  Brahmaputra  and  the  Giama-Nu-chu. 
The  southern  spur  bends  westwards  in  horse-shoe  fashion 
round  the  Zayul  basin,  and  then  merges  into  the  range 
which  separates  upper  Assam  and  eastern  Bengal  from 
Burma.  Lhasa  rule  extends  over  Zayul,  and  for  a  short 
distance  down  the  valley  of  the  Giama-Nu-chu,  embracing 
some  tracts  which  lie  outside  the  geographical  limits  of 
Tibet,  as  lower  Zayul,  where  the  elevation  falls  below  4000 
feet  and  the  climate  is  so  warm  that  criminals  are  sent 
there  from  Lhasa  as  a  punishment. 

The  The  Giama-Nu-chu  is  called  by  the  Chinese  the  Lu-kiang  or  Lu- 

Giama-  tse-kiang.  Its  course  is  known  down  to  about  27°  30'  N.  lat.,  a  few 
Nu-chu.  marches  below  Bonga,  on  the  left  bank,  where  the  Abbe  Desgodins 
established  a  mission  station  temporarily  ;  but  nothing  certain  is 
known  of  its  lower  course.  It  is  generally  believed  to  be  identical 
with  the  Salwin  river,  which  the  Chinese  also  call  the  Lu-kiang ; 
but  the  similarity  of  name  is  not  conclusive  of  identity,  for  the 
Lu  country  covers  a  large  area,  and  its  name  may  be  given  to  a 
second  river  rising  among  the  Ly-su  and  Lu-tse  tribes  to  the  south. 
Nothing  certain  is  known  of  the  Salwin  above  25°  N.  lat. ;  where  it 
is  crossed  on  the  road  from  Tali-fu  to  Bamo,  it  is  almost  certainly 
of  too  small  a  volume  to  have  its  sources  farther  off  than,  say,  250 
miles  in  the  southern  Tibetan  scarp,  and  not  far  away  in  the  heart 
of  Tibet.  There  is  a  considerable  probability  that  the  Giama-Nu- 
chu  is  the  source  of  the  Irawadi,  and  thus  that  Chinese  geographers 
have  been  right  in  assigning  a  Tibetan  origin  to  that  river,  though 
wrong  in  identifying  it  with  the  Yaro-tsanpo. 

Eastern        The  Dayul  plateau,  with  the  lofty  mountains  of  Kokarpo 
plateaus.  to  the  north  near  Dayul  (1^450  feet)  and  Dokela  to  the 

south  near  Bonga,  lies  between  the  Giama  Nu-chu  and  the 
Chiamdo  or  Lan-tsan-kiang ;  the  latter  river  is  believed 
to  become  the  Mekong  of  Cambodia.  The  Ou-kio  river  of 
the  Abb6  Desgodins  rises  in  an  important  valley  between 


the  Giama-Nu  and  Chiamdo  rivers  and,  flowing  past  Dayul, 
joins  the  former  above  Bonga.  Next  comes  the  Makham 
plateau,  between  the  Chiamdo  and  the  Di-chu,  of  which 
the  chief  town  (11,900  feet)  is  called  Gartok  by  Tibetans 
and  Kiangka  by  Chinese.  East  of  the  Di-chu  or  Kin-sha- 
kiang  lie  the  plateaus  of  Batang,  Litang,  and  Darchendo, 
which,  though  geographically  and  ethnologically  Tibetan, 
are  directly  under  China.  The  last  two  are  separated  by 
the  Ja-chu,  which  is  known  as  the  Yalung  in  its  southerly 
course  to  join  the  Kin-sha ;  the  united  streams  flow  east 
wards  through  China  as  the  Yang-tse-kiang  or  Blue  river. 

The  western  Hor  country  lies  to  the  north,  on  the  direct  Western 
route  between  Ladak  and  Lhasa ;  it  is  a  region  of  extensive  Hor 
grassy  plains  and  numerous  lakes,  some  of  great  size,  and  country' 
occasional  hill  ranges,  which,  though  often  snow-covered, 
are  of  no  great  elevation  above  the  tableland.  It  is  in 
habited  by  nomads — Chang-pas  of  local  origin  and  Kham- 
pas  from  the  east — and  occasional  communities  of  gold- 
diggers  and  of  traders  in  salt  and  borax,  which  are  plenti 
fully  found  on  the  margins  of  the  lakes.  Thok  Daurakpa 
(15,300  feet),  the  centre  of  a  large  gold-field,  is  the  chief 
settlement.  Within  a  remarkable  basin,  surrounded  by 
high  hills  and  enclosing  the  great  Dangra-Yum  Lake  and  a 
cluster  of  small  but  well-built  villages,  Ombo,  are  lands 
which  produce  a  profusion  of  barley  at  an  altitude  of 
15,200  feet, — a  unique  instance  of  cultivation  at  so  great 
a  height,  no  other  cultivation  occurring  within  300  miles 
on  either  side.  The  Tengri-nur  or  Nam-cho,  150  miles  in 
circumference  and  15,350  feet  above  the  sea,  lies  to  the 
north-west  of  Lhasa ;  and  beyond  it  there  is  said  to  be  a 
still  larger  lake,  the  Chargut-cho,  and  numerous  smaller 
lakes,  to  one  or  more  of  which  the  sources  of  the  Giama- 
Nu-chu  may  perhaps  be  traced,  though  as  a  rule  the  lakes 
in  this  region  have  no  outlet.  The  Ninchen-thangla  range 
lies  between  the  Tengri-nur  and  Lhasa ;  it  is  considered  by 
some  writers  to  rival  the  Himalayas,  but  is  probably  not 
more  than  300  miles  long  nor  anywhere  higher  than  24,000 
feet  above  the  sea. 

The  Chang-tang  attains  its  greatest  width  (over  500  The 
miles)  on  the  meridian  of  85°;  north  of  Lhasa  it  contracts  Ch^ng- 
to  400  miles,  and  is  probably  narrowest  (140  miles)  on  the  ng' 
meridian  of  97°.  It  is  covered  to  a  very  considerable  ex 
tent,  probably  everywhere  below  16,000  feet,  with  a  succu 
lent  grass,  which  forms  from  May  to  August  the  softest  of 
green  carpets  and  furnishes  an  abundance  of  green  pasture. 
Willow  and  tamarisk  are  occasionally  met  with  on  the 
margins  of  the  lakes ;  but  as  a  rule  there  is  little  wood 
or  scrub  of  any  kind,  and  cultivation  only  in  very  excep 
tional  localities,  such  as  Ombo.  Myriads  of  wild  animals 
— chiefly  the  yak  and  the  antelope,  but  also  the  ass  and 
the  camel — roam  over  the  entire  region,  but  mostly  con 
gregate  in  the  uninhabited  northern  portion ;  their  argols 
furnish  a  plentiful  supply  of  fuel,  without  which  it  would 
be  impossible  for  travellers  to  cross  the  country,  as  there 
are  stretches  of  hundreds  of  miles  in  which  no  other  fuel 
is  procurable.  As  the  Chang-tang  narrows  to  the  east, 
its  surface  becomes  corrugated  with  chains  of  low  hills. 
Here  too  there  is  more  marsh  land  than  on  the  west : 
the  Odontala  plateau  at  the  sources  of  the  Hoang-ho  river 
is  described  by  Prejevalsky  as  one  vast  bog  in  summer, 
during  the  prevalence  of  the  south-west  monsoon  from  the 
Indian  Ocean.  The  openings  between  the  meridional  hill 
ranges  to  the  south  permit  the  rain  clouds  to  pass  up  to 
much  higher  latitudes  before  discharging  their  moisture 
than  on  the  west,  where  they  are  faced  by  the  great  longi 
tudinal  ranges  of  the  Himalayas. 

The  Kuen-Lun   has  been   identified,   geologically,   by  The 
Stoliczka,  as  far  west  as  the  Victoria  Lake  on  the  great      en- 
Pamir,  in  74°  E.  long. ;  it  has  been  surveyed  between  77 
and  82°,  where  it  rises  to  more  than  22,000  feet,  and 
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towers  above  the  plains  of  eastern  Turkestan.  To  the  east 
it  is  known  for  some  distance  as  the  Toguz-Davan  (Eleven 
Passes)  range;  Prejevalsky  observed  a  prominent  peak 
(Jingri,  20,000  feet)  on  the  90th  meridian,  east  of  which 
successive  portions  are  known  as  the  Angirtakshia,  Shuga, 
Namohon,  Burkhan  Budha,  and  Dzun-mo-Lun  ranges.  The 
rivers  flowing  north  through  openings  in  the  Kuen-Lun  are 
generally  small,  with  the  exception  of  the  Hoang-ho.  East 
of  the  85th  meridian  the  Kuen-Lun  constitutes  the  chord 
of  an  arc  formed  by  the  Altin  Tagh,  Nan-shan,  and  Koko- 
nur  ranges,  which  project  northwards  and  border  the  plains 
of  the  Lob-nur  region  and  the  Chinese  province  of  Kan- 
suh ;  several  hill  ranges  and  some  great  plateaus — notably 
those  of  Chaidam  or  Tsaidam — are  comprised  between  the 
arc  and  the  chord,  and  the  region  generally  is  closely  allied 
to  Tibet  in  its  physical  aspects.  Occasional  peaks  rise  to 
considerable  altitudes  and  are  covered  with  perpetual  snow ; 
the  plateaus  form  a  succession  of  steps  ascending  from  the 
plains  of  Gobi  to  the  Tibetan  plateau. 

Commer-  Darchiendo,  called  Ta-chien-lu  by  the  Chinese,  on  the  extreme 
cial  road  eastern  boundary  of  Tibet,  is  the  principal  emporium  of  the  trade 
from  between  that  country  and  China.  Thence  two  important  roads 
west  to  lead  to  Lhasa,  one  called  the  Jung -lam  or  "official  road"  (935 
east.  miles  long),  the  other  the  Chang-lam  or  "northern  road"  (890 
miles).  The  former,  which  is  the  more  direct,  is  the  post  road  and 
that  by  which  officials  travel  between  Lhasa  and  Peking ;  but  it 
crosses  much  rugged  and  difficult  country.  The  other  is  preferred 
by  traders,  as  being  less  difficult  and  less  harassed  by  officials,  and 
mostly  passing  over  plains  with  an  abundance  of  pasture  for  their 
baggage  animals.  The  former  has  long  been  known  from  the  pub 
lished  travels  of  Hue  and  Gabet  and  the  embassies  from  Nepal  to 
China,  and  its  eastern  section,  from  Batang  to  Darchiendo,  has  been 
traversed  by  several  Europeans  of  late  years.  The  latter  lies  in 
regions  in  eastern  Tibet  into  which  no  European  has  yet  penetrated, 
but  which  were  recently  crossed  by  Pandit  Krishna  from  north  to 
south  ;  they  belong  to  the  province  of  Kham,  which  appears  to  be 
split  up  into  a  number  of  districts,  each  governed  by  its  own  gyalpo 
or  chieftain,  who  in  some  instances  is  subject  to  Lhasa,  in  others 
to  China,  but  not  unfrequently  is  independent  of  both.  Darchiendo 
itself  lies  in  the  Minia  (Miniak)  district,  from  which  the  Chang- 
lam  passes  through  a  succession  of  petty  districts,  Tau,  Dango,  Dau, 
and  Rongbacha  or  Horko,  skirting  Niarong  (Gyarung?).  The 
inhabitants  of  this  last  are  said  to  have  conquered  the  neighbouring 
districts  and  to  have  even  braved  the  Chinese,  but  at  last  to  have 
been  won  over  to  Lhasa  by  bribery.  Rongbacha  lies  in  the  valley 
of  the  Ja-chu  and  contains  the  large  town  and  monastery  of  Kanzego 
(2500  houses,  2000  lamas  ;  10,200  feet  above  the  sea).  Beyond  it 
lies,  in  the  valley  of  the  Di-chu,  the  district  of  Dar-ge  (De-gue), 
said  to  be  one  of  the  richest  and  most  populous  in  all  Tibet,  con 
taining  towns  in  which  the  best  jewellery,  saddlery,  guns,  and 
swords  are  manufactured.  The  Chang-lam  passes  through  Dar-ge 
up  to  Kegudo  (11,800  feet),  where  it  meets  roads  over  the  Chang- 
tang  from  Chaidam  on  the  north  and  the  Koko-nur  district  in  the 
north-east.  Very  little  is  known  of  the  country  between  the  Chang- 
lam  and  the  frontiers  of  China  ;  it  is  called  Sifan  or  "  the  country 
of  the  western  barbarians  "  by  the  Chinese  ;  to  the  north  are  the 
districts  of  Chiamogolok  and  Banakhasum,  inhabited  by  marauding 
tribes,  and  lower  down  are  the  Amdo  and  Thochu  districts,  on  the 
borders  of  tracts  occupied  by  the  Manchu  tribes  of  Sze-chuen 
(China).  From  Kegudo  the  Chang-lam  trends  westwards  over  the 
eastern  Hor  country,  all  chang-tang,  for  300  miles.  The  route  has 
not  yet  been  explored,  but  probably  passes  through  the  pasture- 
lands  of  the  Sok-pas ;  on  reaching  Lake  Chomora  it  turns  south 
wards,  then  passes  the  monastery  of  Shiabden  (14,930  feet),  a 
notable  resting-place  for  caravans,  crosses  the  lower  scarp  of  the 
Chang-tang  by  the  Lani  pass  (15,750  feet),  and  finally  descends 
into  the  Lhasa  plateau. 

Official         The  Jung -lam  or  official  road  from  Darchiendo  passes  through 
road         Litang  (13,400  feet;  2500  houses)  and  Batang  (8150  feet;  2000 
from  east  houses)  to  Gartok  or  Kiangka,  crossing  en  route  the  Yalung  and 
to  west.    Kin-sha  rivers  ;  thence  it  proceeds  up  the  valley  of  the  Chiamdo- 
chu  or   Lan  -  tsan  -  kiang,   and   has  been   traversed  by  the   Abbe 
Desgodins  via  Dayag  (his  Tchraya)  to  Chiamdo  (his  Tchamouto). 
He  says,  "  To  get  an  idea  of  the  configuration  of  the  ground  let 
any  one  take  a  sheet  of  parchment,  crumple  it  in  his  hands  into 
many  creases,  and  then  spread  it  out  on  a  table,  and  he  will  obtain 
a  map  in  relief,  furrowed  with  depressions  and  steep  slopes  and 
presenting  very  little  flat  surface. "     Chiamdo  is  the  chief  town  of 
the  province  of  Kham,  and,   being  considered  a  point  of  great 
strategic  importance,  is  strongly  garrisoned  ;  it  has  a  large  monas 
tery,  containing  3000  lamas.     It  is  situated  at  the  junction  of  two 
rivers,  which  are  frozen  in  winter  ;  but  in  summer  the  valleys  are 
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highly  cultivated.  Thence  the  Jung-lam  proceeds  south-west  to 
the  bridge  of  Shang-ye-Jam  (Kia-yu-kiao)  over  the  Giama-Nu-chu 
— here  called  the  Sok  river — and  then  ascends  to  Lhojong  (13,140 
feet) — the  Lourondson  of  the  lamas'  survey — where  it  is  joined  by 
the  road  from  Gartok  via  Zayul  and  Nagong.  It  then  trends 
westwards  over  the  plateaus  already  mentioned  as  bordering  the 
eastern  basin  of  the  Yaro-tsanpo,  passes  occasional  small  villages, 
monasteries,  and  lakes,  crosses  two  lofty  passes— the  Nub-Gang-la 
(17,940  feet)  and  the  Tola-la  (17,350  feet)— descends  to  the  little 
town  of  Giamda  (10,900  feet)  in  Kongbo,  and,  passing  out  of  Kham 
into  U,  enters  the  Lhasa  plateau.  From  the  capital  it  is  continued 
over  a  distance  of  about  900  miles  to  the  western  limits  of  Khorsum, 
crossing  the  Yaro-tsanpo  at  the  Chiak-jam-chori  bridge  and  recross- 
ing  at  Junglache,  midway  passing  through  Shigatze  ;  it  then  tra 
verses  a  great  breadth  of  chang-tang  and  crosses  the  meridional 
water-parting  at  the  Muriam-la  (15,500  feet).  There  are  twenty- 
five  staging  places  called  tarjums,  from  20  to  70  miles  apart,  be 
tween  Lhasa  and  Rudok,  with  accommodation — sometimes  houses, 
but  more  generally  tents — for  about  200  men  ;  they  are  under  the 
charge  of  a  jalno,  who  is  bound  to  provide  yaks  and  other  beasts 
of  burden  and  horses  for  carrying  the  mails,  impressing  them  from 
the  nomads  encamped  near  the  tarjums.  The  road  is  generally  well 
defined :  loose  stones  are  cleared  away  in  the  narrow  defiles,  and 
piles  of  stones,  surmounted  by  flags  on  sticks,  are  erected  at  places 
on  the  open  stretches  of  tableland  where  the  track  is  liable  to  be 
lost. 

The  climate  of  Tibet  differs  greatly  in  different  parts  and  at  Climate, 
different  seasons  of  the  year.  In  western  Tibet  the  frost  is  perma 
nent  from  October  to  April,  and  the  lakes  and  rivers  down  to  8000 
feet  are  frozen  every  winter  ;  at  15,000  feet  the  thermometer  falls 
below  the  freezing-point  every  night ;  and  at  20,000  feet  there  is 
probably  perpetual  frost  in  the  shade.  The  mean  monthly  tempera 
tures  and  ranges  of  temperature,  embracing  from  six  to  ten  years' 
observations  at  the  meteorological  observatory  at  Leh  (in  34°  10' 
N.  lat.,  height  11,540  feet),  are  as  follows  in  degrees  Fahrenheit: — 


At  Lhasa  (in  29°  39'  K  lat.,  height  11,800  feet)  the  mean  tem 
peratures  observed  by  the  pandits  were  36°  in  February  and  March 
and  61°  in  June  and  July.  Southern  Tibet  is  described  as  being 
delightful  in  summer, — the  land  covered  with  vegetation,  streams 
flowing  in  every  valley,  and  all  nature  bright,  sparkling,  and  fresh. 
But  in  winter  snow  and  frost  reign  supreme ;  all  vegetation  is  dried 
up ;  the  lakes  and  rivers  are  frozen  ;  the  roads  and  footpaths  are 
paved  with  ice  ;  and  cold  cutting  winds  sweep  across  the  surface 
of  the  land.  In  northern  Tibet  Prejevalsky  found  "a  terrible 
climate"  in  summer  at  14,000  feet:  in  the  second  half  of  May 
wintry  snowstorms  were  not  unfrequent  and  the  frost  by  night 
reached -9°  Fahr.  ;  and  in  June  and  July  there  were  frosts  (23° 
Fahr.)  every  clear  night.  In  the  winter  the  cold  is  intense  ;  Hue 
and  Gabet,  crossing  the  Di-chu  river  in  1846,  found  a  great  herd 
of  yaks  entombed  in  ice,  the  river  having  frozen  whilst  they  were 
swimming  across.  (J.  T.  W.) 

INDUSTRY,  TRADE,  AND  GOVERNMENT. 

The  industrial  arts  are  at  a  somewhat  low  ebb,  though  in  metal-  Industry, 
founding  the  natives  display  a  certain  amount  of  ability  and  taste. 
Their  statues  and  small  bells  are,  however,  only  copies  of  Indian 
models.  They  use  the  iron  from  their  mines,  which  is  very  good, 
for  making  excellent  blades  for  sabres  and  other  weapons.  They 
are  very  fond  of  precious  stones,  but  do  not  know  how  to  work 
them.  Their  chief  industries  are  connected  with  wool,  the  great 
and  inexhaustible  staple  of  the  country.  Weaving  is  generally 
the  work  of  women.  The  cloth  usually  employed  for  summer 
garments  is  the  Iwa-wa,  which  is  dyed  with  madder  or  indigo,  and 
sold  in  pieces  eight  or  ten  inches  in  width  and  about  twelve  yards 
in  length.  Another  sort  of  cloth  largely  sold  is  the  chro  or  p'rug, 
of  a  better  quality  of  wool,  finer  and  thicker,  which  is  often  manu 
factured  in  DbUs  (U),  whence  it  is  sometimes  called  DbUs  p'rug ; 
it  is  generally  dyed  dark  red.  Terma  is  a  superior  kind  of  thin 
woollen  cloth,  a  flannel-like  fabric,  dyed  dark  red,  of  which  there 
are  two  sorts, — le-t'er,  made  of  shawl  wool,  and  bal-t'er,  of  common 
wool.  Sag-lad  is  for  fine  cloth  made  of  fine  shawl  wool  (le-na) ; 
and  snam-bu  is  a  woollen  cloth,  very  coarse  and  loosely  woven,  the 
common  sort  of  which  is  not  dyed. 

Every  Tibetan  is  more  or  less  a  trader.     Officers  for  the  super-  Trade, 
intendence  of  trade,  called  garpons,  are  appointed  by  the  king,  the 
ministers,  and  the  great  lamaserais.     The  import  and  export  traffic 
is  carried  on  by  caravans,  which,  according  to  the  route  and  its 
difficulty,  employ  yaks  or  sheep.      The  two   great  markets   are 
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Shigatze  (or  Digarchi)  and  Lhasa,  where  the  caravans  arrive  in 
December  and  January  from  China  and  Mongolia,  Kham  and 
Sze-chuen,  Bhutan,  Sikkim,  and  Nepal,  Kashmir  and  Ladak.  Of 
the  four  principal  trade  routes  the  two  which  start  from  Darchiendo 
have  been  mentioned  above  (p.  342).  The  third  route,  915  miles 
in  length,  starting  from  Si-ning  in  Kan-su  (China),  runs  along 
the  Koko-nur  to  Jun,  thence  to  Di-chu  Rab-dun,  crosses  the  homo, 
or  lower  Dangla,  and  proceeds  via  Giaro  and  Lake  Chomora 
to  Lhasa ;  this  route,  which  is  forbidden  to  the  Chinese,  is  less 
frequented  than  the  others  because  of  the  numerous  bands  of 
robbers  infesting  the  country  towards  Si-ning.  Much  more  im 
portant  is  the  route  which  comes  from  the  west,  with  Leh  as  its 
starting  point ;  it  runs  via  Gartok,  Lake  Manasarowar,  Muriam 
pass,  Tadom,  and  Shigatze  to  Lhasa.  Like  the  other  caravans,  the 
yearly  one  which  follows  this  route  stops  several  times  on  the  way 
for  local  fairs  ;  the  districts  passed  through  are  compelled  to  fur 
nish  it  with  300  yaks  for  carrying  goods  and  to  provide  food  for 
the  travellers.  The  centres  for  Tibetan  trade  on  the  borders  are — 
for  Mongolia  and  north  China,  Si-ning  ;  for  Sze-chuen,  Darchiendo  ; 
and  in  Assam,  Davangiri  and  Udalguri,  where  there  is  a  great  fair 
twice  a  year  in  connexion  with  the  Tawang  route.  Darjiling  is  the 
central  mart  for  the  Chumbi  valley  trade/  Patna  for  that  passing 
through  Nepal,  and  Leh  and  Kashmir  in  the  west.  From  China 
come  silks  of  all  varieties  (Buddhist  prejudice  not  permitting  the 
Tibetans  to  rear  silk-worms  and  kill  them),  carpets,  and  hardware  ; 
from  Mongolia  leather,  saddlery,  sheep,  and  horses ;  from  Kham 
perfume  ;  from  Sze-chuen  brick  tea  (some  six  millions  of  pounds 
annually  ;  tea  in  leaf  is  not  in  use  in  Tibet) ;  from  Tawang,  Bhutan, 
and  Sikkim  rice  and  tobacco  ;  from  Nepal  broadcloth,  silk,  indigo, 
coral,  pearls,  sugar,  spices,  and  Indian  manufactures  ;  from  Ladak 
and  Kashmir  saffron  and  Indian  commodities.  Silver  and  gold 
are  the  most  important  articles  of  export ;  then  follow  salt,  wool, 
woollen  manufactures,  furs,  drugs,  and  musk.  By  the  Nepal  and 
Ladak  routes  Tibet  exports  large  quantities  of  yaks'  tails,  borax, 
gold,  silver,  and  ponies.  In  1882-83  the  total  exports  to  India 
amounted  to  £58,322  (Punjab  £17,710,  North-West  Provinces  and 
Oudh  £40,612).  The  imports  into  Tibet  reached  £24,197  (£1530 
from  Punjab,  £22,667  from  North-West  Provinces  and  Oudh). 
The  principal  exports  were  borax  (£17,222),  salt  (£13,978),  wool 
and  woollen  goods  (£4936).  The  imports  included  grain  (£13,587), 
cotton  goods  (£2875),  and  sugar  (£2395).  In  1883-84  the  export 
of  borax  had  increased  by  12,329  maunds  (about  453  tons),  that  of 
wool  and  woollen  goods  by  2244  maunds  (82  tons),  while  the  ex 
ports  of  salt  had  decreased  by  572  maunds  (21  tons).  The  whole 
of  the  increase  in  borax  is  in  the  trade  with  Kumaun,  and  in  weight 
it  is  almost  double  the  increase  in  the  export  of  rice  from  that 
district,  for  which  it  is  bartered  in  Tibet,  the  usual  rate  of  exchange 
being  two  of  borax  to  one  of  rice.  The  total  excess  of  the  value  of 
exports  over  imports  amounted  to  nearly  two  lakhs  of  rupees.  In 
1885-86  the  value  of  the  wool  and  woollen  stuffs  exported  rose 
from  £4300  to  £8800.  These  figures,  however,  convey  no  adequate 
idea  of  the  British  trade  with  Tibet,  as  a  large  quantity  of  goods 
passes  through  Nepal.  Russian  woollen  cloths,  coarse  and  loose, 
of  scarlet,  green,  bine,  and  violet  colour,  as  well  as  hearthrugs, 
thickly  woven  and  of  a  flowered  pattern,  come  through  Yarkand 
and  are  conveyed  all  over  the  country. 

Since  1720  Tibet  has  been  a  dependency  of  China,  and  as  such  is 
iinder  the  Chinese  viceroy  of  Sze-chuen.  Chinese  authority  is  re 
presented  by  two  imperial  delegates,  one  of  whom  is  the  assistant 
of  the  other.  They  direct  exclusively  the  foreign  and  military  ad 
ministration  of  the  country,  leaving  the  civil  and  religious  govern 
ment  in  the  hands  of  the  Tibetans.  They  are  appointed  for  terms 
of  three  years.  Subordinate  to  these  are  two  daluhi  or  great 
officers  and  two  paymasters,  residing,  one  of  each  grade,  at  Lhasa 
and  at  Bzhikartse  (Shigatze  or  Digarchi).  Next  in  rank  are  three 
commanders,  residing  at  Lhasa,  Digarchi,  and  Dingri  near  the 
Nepal  frontier.  Below  these  are  three  tingpuns,  non-commis 
sioned  officers,  who  complete  the  staff  of  military  Chinese  officers 
in  the  country.  The  usual  number  of  Chinese  troops,  all  Manchu- 
Tatars,  in  Tibet  does  not  exceed  4500  men  (2000  at  Lhasa,  1000 
at  Digarchi,  1000  at  Giangchi,  500  at  Dingri).  In  matters  of  civil 
government  the  supreme  authority  belongs  to  the  dalai  lama,  the 
rgyal-ba  rin-po-c6,  residing  in  the  famous  temple-palace  of  Potala 
(see  LHASA,  vol.  xiv.  p.  500).  But  he  is  consulted  only  in  cases 
of  emergency,  when  his  decision  is  never  questioned.  His  powers 
are  transmitted  to  a  special  officer  for  life,  nominated  by  the 
Chinese  Government,  who  is  known  by  several  titles,  such  as  de-sri 
or  the  Mongol  nomokhan,  "king  of  the  law";  he  is  the  rgyal-po 
or  "king"  as  well  as  the  prime  minister  of  the  dalai  lama,  and  the 
regent  when  the  latter  is  a  minor.  He  is  selected  from  among 
the  four  head  lamas  of  the  Chomoling,  Konduling,  Tangialing,  and 
Chajoling  divisions  near  Lhasa,  so-called  from  their  chief  monas- 


1  This  is  still  in  a  disturbed  state,  the  pass  being  closed  by  the  Tibetans  in 
consequence  (1)  of  the  important  preparations  made  in  188(3  for  a  commercial 
mission  to  Lhasa  by  Mr  Macaulay  and  (2)  of  the  pressure  of  the  Nepalese 
Government  on  that  of  Tibet  in  a  recent  treaty,  in  order  that  the  whole  trade 
should  pass  through  Nepal. 


teries  or  dgonpa  (vulg.  gomba).  Each  of  the  four  must  be,  like 
the  dalai  lama,  an  avatar,  i.e.,  when  removed  by  death  he  must 
reappear  in  the  flesh  as  a  child,  and  be  raised  to  that  position.  Of 
equal  rank  with  the  nomokhan  is  the  deba  lama  of  dGa-ldan,  the 
great  monastery  near  Lhasa ;  he,  however,  is  not  an  avatarian 
lama :  his  appointment  has  to  be  confirmed  by  the  Chinese  em 
peror.  Next  to  him  is  the  lama  guru  or  chaplain  of  the  dalai 
lama,  the  director  of  his  conscience ;  he  may  be  an  avatar,  but  his 
nomination  is  also  in  the  hands  of  the  Chinese  emperor,  and  this 
furnishes  an  interesting  clue  to  the  extent  of  the  imperial  power 
over  the  church  of  Tibet.  The  nomokhan  rules  with  the  help  of 
five  ministers :  four  of  these—  laymen — are  for  the  financial,  judicial, 
revenue,  and  home  departments,  and  a  fifth,  a  lama,  for  ecclesias 
tical  affairs.  The  four  provinces  of  Mngari-Khorsum,  DbUs,  gTsang 
(Tsang),  and  Khams  (Kham)  are  ruled  each  by  a  bka-blon  or 
governor,  with  a  proper  staff  of  minor  officers,  under  the  authority 
of  the  nomokhan.  Besides  these  there  are  several  minor  kings  or 
rgyal-pos  outside  of  the  four  provinces  ;  but  within  these  provinces 
there  are  four  principalities  which  are  under  the  direct  government 
of  the  Chinese  imperial  delegates.  ?  These  are  (1)  Dayag  or  Chraya 
and  (2)  Kiamdo  or  Chiamdo,  both  on  the  east ;  (3)  bKra-sis-lhun-po 
or  Tashilunpo,  where  resides  the  pan-ten  rin-po-fe  lama,  who  yields 
to  none  but  the  dalai  lama  in  religious  importance,  and,  though  an 
avatar,  requires  also  the  confirmation  of  the  Chinese  emperor  to  his 
election';  (4)  Sakya-Kongma,  south-west  of  the  preceding.  There  is 
also  a  Chinese  officer  (y-tsiri)  in  residence  at  Lhasa  who  superin 
tends  several  minor  principalities  scattered  over  the  country.  Every 
five  years  Lhasa,  Chiamdo,  and  Tashilunpo  send  envoys  with 
presents  to  the  emperor.  In  the  east  of  the  country  is  the  princi 
pality  of  Darge  or  Degue,  in  the  upper  course  of  the  Yalung-kiang, 
ruled  by  a  king  who  recognizes  the  suzerainty  of  China,  and  at  the 
same  time  since  1863  has  managed  to  keep  on  good  terms  with 
the  king  of  Lhasa,  to  whom  he  has  promised  submission.  On  the 
lower  course  of  the  same  river  are  the  Chentui  or  Gyarung  tribes, 
who  from  the  conquest  of  Tibet  were  subject  to  China,  but  since 
1864  have  been  transferred  by  the  Chinese  Government  to  the  rule 
of  the  king  of  Lhasa,  who  is  now  represented  among  them  by  a 
Tibetan  resident.  South  of  the  Chentui  is  the  principality  of 
Dar-rtse-mdo  or  Darchiendo,  the  Ta-chien-lu  (Tatsienlu)  of  the 
Chinese,  the  rGyala  of  the  Tibetans,  where  the  government,  under 
the  supervision  of  Chinese  officers,  is  entrusted  to  a  native  king, 
called  Ming-chang-se  by  the  Chinese  and  rGyala  rgyal-bo  or  king 
of  rGyala  by  the  Tibetans. 

ETHNOLOGY. 

The  Tibetans,  in  a  legend  of  the  Tandjur,  pretend  to  be  the  de-  Inhabit - 
scendants  of  an  ape,  sent  to  the  snowy  kingdom  (i.e.  Tibet)  by  ants. 
Chenresig  (Spyan-ras-gzigs  =  Avalokiteshvara),  and  of  a  Tibetan 
srinmo  (a  female  demon  or  rakshasi).  They  had  six  children,  whom, 
as  soon  as  they  were  weaned,  they  abandoned  in  a  forest  of  fruit 
trees.  Coming  back  after  a  few  years,  the  father  found  to  his  great 
surprise  that  their  number  had  increased  to  500.  But,  as  they  were 
starving,  he  had  recourse  to  his  patron  Chenresig,  who  declared  that 
he  would  be  the  guardian  of  the  race.  So  he  went  to  Mount  Tise 
(or  Kai'la  the  Su-Meru),  and  threw  down  a  great  quantity  of  the  five 
kinds  of  grain,  with  which  the  famished  apes  long  fed  themselves. 
As  the  consequence  of  eating  this  grain  the  monkeys'  tails  and  the 
hair  on  their  bodies  grew  shorter  and  shorter,  until  they  finally  dis 
appeared.  The  monkeys  began  to  speak  and  became  men,  and 
clothed  themselves  with  leaves.  The  interest  of  this  legend,  when 
stripped  of  its  Buddhistic  adornments,  lies  in  the  fact  that  belief  in 
a  monkey  ancestor  seems  to  have  been  common  to  various  branches 
of  the  race.  The  Tang-chang  and  Peh-lang  tribes  boasted  also  of 
being  descended  from  a  monkey  ;  they  were  the  two  great  divisions 
of  the  Tang-hiang  or  Tangut,  offsets  of  the  same  Sien-pi  stock  as 
that  of  the  conquerors  of  Tibet  under  Fanni  Tubat  (see  note,  p.  338 
above).  The  inhabitants  of  Tibet  belong  to  the  Mongoloid  races. 
Besides  the  Tibetans  so  called,  occupying  the  greater  part  of  the 
country,  especially  in  the  south  from  west  to  east,  there  are  Turkic 
tribes  called  Hor  in  the  north-west,  Mongol  tribes  called  Sog  (Sok)  in 
the  north-east,  and  several  ill-defined  tribes  on  the  borders  of  China, 
who  differ  from  the  others.  The  Tibetan  race  is  not  thoroughly 
homogeneous,  as  may  be  seen  from  the  various  accounts  of  travellers. 
On  the  west  they  are  described  as  being  short,  with  an  average 
stature  of  5  feet  2  inches,  according  to  the  measurements  of  General 
Alexander  Cunningham  ;  in  central  Tibet  and  the  east  they  are  of 
middle  stature,  rather  tall  than  short, — a  difference  resulting  ap 
parently  from  their  intermingling  with  the  surrounding  races.  As 
general  characteristics,  they  are  strong,  slender  in  limb,  with  black 
eyes  slightly  oblique,  large  mouth,  brown  hair,  no  beard,  a  clear 
ruddy  brownish  complexion  with  an  intelligent  expression.  They 
are  a  people  of  good  natural  gifts,  mild  in  temper,  true  to  their 
word,  kind  and  simple,  fond  of  music,  dancing,  and  singing,  but 
thoroughly  imbued  with  superstition  and  lacking  enterprise.  Ex 
ception  is  made  of  the  people  of  the  eastern  borders,  who  are 
described  as  being  cheats  and  cowards.  The  most  highly  gifted 
are  the  inhabitants  of  Amdo,  the  region  beyond  Kham,  having 
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Koko-nur  on  the  north  and  China  on  the  east.  Taller  than  the 
Tibetans  of  the  west,  they  are  famed  for  their  quick  intelligence 
and  open  disposition  ;  a  large  proportion  of  the  readers  and  chief 
lamas  of  the  great  schools  and  the  higher  officials  belong  to  this 
race.  The  nomad  tribes  of  the  north-east  are  known  by  the  Chinese 
common  appellative  of  Sifan  ("western  aliens").  They  include 
Mongol,  Tibetan,  and  other  tribes.  In  the  east,  near  the  borders  of 
China,  are  the  numerous  tribes  called  Gyarung  or  Chentui ;  their 
language  has  been  studied  by  Hodgson,  who  has  pointed  out  its 
remarkable  similarity  of  structure  to  that  of  the  Tagals  in  the 
Philippines.  To  the  south  of  these  are  the  Laka  or  Lolo  (mainly 
in  Sze-chuen),  Liso,  and  Moso ;  the  last-named  have  advanced  to 
some  extent  into  Indo-China.  The  Laka  or  Lolo  are  remarkable 
for  their  European  white  features.  Their  language,  along  with  that 
of  the  Liso  and  Moso,  &c. ,  forms  a  group  cognate  to  the  Burmese. 
Not  so  far  east  are  the  Lutze  or  Kunung,  Melam,  Arru,  Pagny  or 
Djion,  Telu,  and  Remepu,  all  speaking  a  dialect  of  Tibetan,  mixed 
with  foreign  words,  for  which  the  name  of  Melam  is  appropriate. 
Savages  are  found,  says  the  pandit  explorer  A — K,  in  some  of  the 
valleys  of  the  range  north  of  Saithang  (i.e.,  the  Altin-tagh  north 
of  the  Syrten  plain).  They  have  a  thick  and  dark  skin,  are  well 
built  and  apparently  well  fed.  They  are  clad  in  skins,  and  live  in 
caves  and  dens  or  under  the  shelter  of  overhanging  rocks.  Being 
ignorant  of  the  use  of  arms  in  the  chase,  they  lie  in  wait  for 
their  prey  near  springs  of  water  or  salt  flats.  They  are  remarkable 
for  their  fleetness  of  foot ;  even  a  horseman  finds  difficulty  in  over 
taking  them.  Whenever  they  see  a  civilized  man  they  run  off  in 
great  alarm.  They  are  said  to  know  how  to  kindle  a  fire  by  means 
of  a  flint ;  and  they  flay  the  animals  they  kill  with  sharp-edged 
stones.  This  is  not  the  only  survival  of  the  Stone  Age,  for  in  the 
case  of  some  religious  rites  the  lamas  are  shaved  with  a  "lightning 
stone."  The  country  is  thinly  peopled  and  large  tracts  in  the 
upper  plateaus  and  Mngari-Khorsum  are  quite  uninhabited.  In 
the  province  of  Kharn  the  population  is  very  irregularly  distributed, 
and  the  nomad  character  of  the  tribes  occupying  a  great  part  of  the 
upper  country  makes  any  estimate  doubtful.  The  central  provinces 
of  DbUs  and  gTsang  are  the  most  densely  peopled,  and  A — K  puts 
the  population  of  Lhasa  at  25,197  (7540  being  lamas).  The  totals 
lately  given  by  Chinese  authorities  (4,000,000)  and  by  the  Russian 
staff-officers  (6,000,000)  are  probably  nearer  the  truth  than  the 
11,000,000  and  33,000,000  of  former  authorities.  The  Tibetans 
are  a  very  social  people,  and  all  possible  circumstances,  especially 
marriages  and  births,  are  made  occasions  for  feasting  and  enjoyment. 
The  burial  customs  are  peculiar.  First  the  hair  is  plucked  out  from 
the  top  of  the  head,  in  order  to  facilitate  transmigration.  The 
corpse  is  not  disposed  of  everywhere  or  always  in  the  same  way 
(lack  of  fuel  sometimes  preventing  cremation),  and  the  lamas  decide 
whether  it  is  to  be  put  away  by  interment,  by  throwing  into  the 
river,  by  burning,  or  by  exposure  to  beasts  and  birds  of  prey.  The 
last-named  mode  (regarded  as  very  honourable)  has  almost  dis 
appeared  in  the  west,  but  is  still  practised  in  the  central  and  eastern 
provinces  ;  the  body  is  cut  in  pieces  and  the  bones  broken  into  frag 
ments  by  professional  corpse  butchers,  and,  when  all  the  flesh  has 
been  devoured  at  the  selected  spot,  called  dtir  krod,  to  which  the 
body  had  been  previously  carried,  it  is  not  unusual  to  throw  the 
remaining  fragments  of  the  broken  bones  into  the  river  ;  sometimes 
the  phalanges  of  the  fingers  are  preserved  to  be  used  in  bead-rolls. 
The  lamas  are  generally  inhumed  in  a  sitting  posture,  the  knees 
being  brought  up  to  the  chin  and  corded  together  as  tightly  as 
possible.  In  the  case  of  the  gyalpos  or  kahlons  the  body  is  burned 
in  a  metal  vessel,  the  ashes  being  afterwards  carefully  collected  to 
be  made  into  an  image  of  the  deceased.  Polyandry  has  been 
practised  from  the  earliest  times,  and  has  been  carried  by  the  spread 
of  the  race  into  more  genial  countries,  such  as  Bhutan.  The  joint 
husbands  are  usually,  but  not  always,  brothers.  The  arrangement 
seems  to  work  smoothly,  and  women  enjoy  general  consideration, 
according  to  all  travellers  who  have  spoken  of  the  subject.  The 
wedding  ceremony  takes  place  at  the  house  of  the  bride's  parents, 
after  adequate  presents  have  been  offered  by  the  elder  brother, 
husband  or  bridegroom,  and  without  the  assistance  of  any  priest. 
It  consists  chiefly  in  the  engagement  of  the  intending  spouses  and 
the  placing  of  a  piece  of  butter  by  the  bride's  parent  on  the  head  of 
the  bridegroom  and  by  his  parent  on  that  of  the  bride.  Unless 
otherwise  stated  by  the  mother  in  each  case,  the  elder  husband  is 
the  putative  father  of  the  children,  and  the  others  are  uncles. 
Polyandry  has  resulted  in  the  assignment  to  the  wife  of  a  paramount 
position,  which  in  the  north-east  and  east  of  the  country  has  grown 
among  certain  tribes  into  a  real  sovereignty,  of  which  we  hear  from 
the  beginnings  of  Chinese  history,  and  which  has  left  certain  sur 
vivals  among  the  Lolo  and  Moso  tribes  of  the  present  day  as  well 
as  in  the  late  Burmese  court. 

Religion.  There  are  two  religions  in  Tibet— Buddhism,  in  the  shape  of 
LAMAISM  (q.v.),  and  an  earlier  creed,  generally  called  the  Bon 
religion,  of  which  not  much  is  known.  The  latter,  a  creed  evolved 
from  Shamanism,  does  not  seem,  from  what  is  said  in  Buddhist 
books,  to  have  received  any  regular  form  either  in  doctrine  or  other 
wise  until  the  introduction  of  Buddhism,  which  incited  the  Bonpo 


to  seek  in  a  better  organization  the  means  of  holding  their  own. 
They  borrowed  much  from  the  Buddhists,  as  the  latter  did  from 
them, — many  deities  supposed  to  be  Buddhist  because  of  their 
Buddhist  names  being  simply  Bon  gods.  At  the  present  day  the 
two  religions  exist  peaceably  side  by  side,  and  the  Bon  creed  has 
numerous  adherents  and  rich  convents  in  the  central  provinces  of 
DbUs  and  gTsang,  but  few  in  the  western  and  eastern  provinces. 
The  Bonpo  are  sometimes  called  the  "  Sect  of  the  Black,"  as  distin-  Bonpa. 
guished  from  the  "Red"  or  Old  and  "Yellow"  or  Reformed  Lamaists, 
both  appellations  being  derived  from  the  colour  of  their  garments, 
though  Bonpo  have  been  seen  in  red  as  well  as  in  black.  They  are 
also  called  Gruh-drun-pa(see  below).  The  establishment  of  the  Bonpa 
or  Bon-c"os,  i.e.,  the  Bon  religion,  is  attributed  to  Gsen-rabs,  also 
called  Bstan-pa  Gsen-rabs,  i.e.,  Gsen-rabs  of  the  doctrine,  the  name 
under  which  he  is  worshipped  in  the  temples  of  his  sect,  as,  for 
instance,  at  Tsodam  in  east  Tibet,  not  far  from  Bonga  ;  his  statue, 
which  occupies  the  central  place,  represents  him  as  squatting,  with 
his  right  arm  outside  his  red  scarf,  and  holding  in  his  left  the  vase 
of  knowledge.  In  a  Bon  sutra  he  is  said  to  hold  in  his  right 
hand  the  iron  hook  of  mercy,  with  which  he  fishes  people  out  of  the 
ocean  of  transmigration,  in  his  left  hand  the  seal  of  equality,  and 
to  wear  on  his  head  the  mitra  jewel.  His  full  name  is  Bon  gsen- 
rabs-gruu-drun.1  Gsen-rabs-mi-po,  or  "(the)  excellent  human 
god,"  another  name  of  the  same  personage,  has  been  identified  by 
some  Tibetan  authorities  with  Lao-tsze  or  Lao-kiun  of  China.  This 
identification,  however,  rests  only  on  the  slender  basis  of  an  apparent 
affinity  of  sound  between  the  ben  of  gscn  and  a  common  Chinese 
appellative  for  the  Taoists.  The  genuine  resemblances  between 
Bonpa  and  Taoism  come  from  the  fact  that  both  religions  have  drawn 
from  similar  sources,  from  the  native  rude  Shamanism  which  is  much 
the  same  in  both  countries,  from  the  tantric  and  esoteric  doctrines 
of  India,  and  from  Buddhist  ideas.  The  identity  is  sufficient  to  have 
deceived  the  uncritical  mind  of  native  scholars,  and  the  matter  has 
not  yet  been  carefully  examined  by  Europeans.  The  eighth  book 
of  the  Grub-mthah-sel-kyi-m6-loh,  in  twelve  books,  by  a  Tibetan 
lama,  Chkoikyi  Nyima  (1674-1740),  which,  with  three  others,  has 
been  lately  translated  by  Sarat  Chandra  Das  (In  Jour.  As.  Soc. 
Seng,  for  1881-1882),  gives  some  information  on  the  rise  of  the 
Bonpa  in  the  region  of  Shang-shung,  identified,  not  with  the  modern 
region  of  the  same  name  in  the  north-west  of  Lhasa,  but  with 
Guge  or  Ghughe  and  Knaor  or  Upper  Besahr.  Three  stages  are 
pointed  out  in  the  development  of  the  Bonpa  after  the  time  of 
its  mythical  founder,  who  reckoned  among  his  spiritual  descendants 
sages  of  Persia,  Leg-tang-mang  (some  names  of  Lao-kiun  ?)  of  China, 
of  Tliomo,  of  Miniak  (east  Tibet),  of  Sumpar,  and  of  Shang-shung. 
The  first  stage  is  that  of  the  human  and  historical  founder  of  the 
religion,  a  sage  of  the  name  of  Shong-hon,  who  lived  in  the  semi- 
historical  time  of  Thi-de-tsanpo,  the  sixth  king  of  Tibet  (the  first  is 
said  to  have  ruled  about  415  B.C.).  The  second  stage,  dating  from 
the  3d  century  B.C.  ,  is  that  at  which  Bon  theories  and  doctrines 
began  to  exist,  a  beginning  coincident  with  the  arrival  in  the 
country  of  three  Bon  priests  from  Kashmir,  Dusha,  and  Shang- 
shung.  The  recital  down  to  this  point  gives  evidence  of  the  vague 
ness  of  the  traditions  preserved  by  the  Tibetans  with  reference  to 
their  own  beginnings,  and  shows  that  the  author  has  striven  hard 
to  put  together  shreds  of  ancient  reminiscence  within  a  fabulous 
and  mythical  account.  With  the  third  stage  we  come  down 
to  historical  times.  It  is  divided  into  three  periods, — the  first 
dating  from  the  arrival  of  an  Indian  pandit  by  way  of  Kashmir, 
who  wrote  some  of  the  Bon  books  ;  the  second  being  that  of  the 
introduction  of  Buddhism  and  the  consequent  persecution  leading 
the  Bonpo  to  multiply  their  sacred  books,  which  they  concealed  ; 
and  the  last  being  that  of  the  revival  of  the  Bonpa  and  the  bring 
ing  forth  of  the  hidden  books  subsequent  to  the  overthrow  and 
temporary  eflacement  of  Buddhism  by  gLang-dharma  (908-1013). 
According  to  this  source,  which,  however,  is  certainly  tinged  by 
Buddhist  prejudice,  it  was  only  at  the  last-mentioned  date  that  the 
Bonpa  reached  its  complete  organization. 

Eighteen  principal  gods  and  goddesses  are  enumerated,  includ 
ing  the  red  wrathful  razor  spirit,  the  black  wrathful  razor  spirit, 
the  tiger  god  of  glowing  fire  (the  popular  god  universally  wor 
shipped),  the  messenger  demon  Rgyal-po,  otherwise  Pe(d)kar 
rgyal-po  (much  dreaded  and  worshipped  in  the  central  provinces  : 
he  is  said  to  be  identical  with  the  deity  Kye-pang  of  Lhasa,  figured 
as  a  wooden  stick  or  log  decked  with  rags  ;  see  Jaeschke,  Diet. , 
p.  7),  the  god  of  sound,  the  great  demon,  and  the  serpent  demon. 
Information  is  lacking  as  to  the  specific  characteristics  of  these 
gods,  and  it  is  not  clear  to  which  of  them  belongs  the  title  of 
kun-tu  bzang-po,  frequently  cited  as  the  chief  Bon  god  ;  he  is  re 
puted  to  have  a  wife  Yom-ki-long-mo,  the  eternal  female  principle, 
and  from  their  union  have  resulted  all  the  minor  gods  and  the 
whole  world. 


he  terra  gyuh-druh  (svasti),  also  applied  to  his  followers,  means  the  cross 
ponnee,  the  svastika,  similar  to  that  of  the  Buddhists,  from  which  it  differs 


1  The 

crampo 

only  in  direction,  the  Bonpo  manner  of  circumambulation  rcunrl  a  shrine 
or  deity  being  from  right  to  left,  while  the  Buddhist  manner  is  from  left  to 
right 
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apa  Of  the  Bonpa  literature  the  only  text  which  has  been  made 
era-  accessible  to  Western  scholars  is  a  sutra  translated  by  A.  Schiefner 
nre.  in  Mem.  de  VAcad.  de  St.  Petersb.  (xxviii.,  No.  1)  called  Gtsangma 
klu  hbum  dkar-po  ("  The  holy  white  naga,  the  hundred  thousand  ")  ; 
but  Buddhist  influence  is  so  manifest  in  it  that  no  correct  idea  of 
the  primitive  Bon  religion  can  be  derived  from  it.  In  a  native 
account,  dating  from  the  18th  century  and  translated  by  Sarat 
Chandra  Das,  the  following  are  enumerated — three  works  on  philo 
sophy  and  metaphysics,  four  meditative  works,  nine  ritual  serials, 
six  series  of  epistles,  and  four  mystic  works  of  a  late  period,  in  all 
of  which  the  title  of  the  translated  sutra  is  not  made  known.  It 
is  stated  in  the  translation  that  these  Bon  scriptures  originally 
consisted  of  wholesale  plagiarisms,  subsequently  altered  in  ortho 
graphy  and  terminology  from  Buddhist  canonical  works.  The 
Bonpo  are  said  to  have  got  the  counterparts  of  the  Kah-gyur  in 
general.  As  a  correlative  of  the  six-syllable  prayer  of  the  lamas 
5m  mani  pad-me  hum  (vulgarly  "om-mani  peme-on  "),  they  have 
one  in  eight  syllables,  which  they  pronounce  ma-tri-mu-tre-sa-la- 
dzu.  The  Bonpo  are  now  frequently  confounded  with  the  Red 
Lamas  or  Buddhists  of  the  Old  school,  who  are  distinguished  from 
the  Yellow  or  Reformed  sect  by  their  garments. 

HISTORY. 

p.  From  the  llth  century  B.C.  the  Chinese  used  to  call  by  the  name 
of  Kiang  the  tribes  (about  150  in  number)  of  nomads  and  shepherds 
in  Koko-nur  and  the  north-east  of  present  Tibet ;  but  their  know 
ledge  continued  to  be  confined  to  the  border  tribes  until  the  sixth 
century  of  our  era.  In  the  annals  of  the  T'ang  dynasty  it  is  said 
that  the  population  of  the  country  originated  from  the  Bat-Kian 
or  Fah  Kiang ;  and,  as  the  information  collected  in  the  first  part 
of  the  notice  concerning  Tu-bat,  afterwards  Tu-ban,  the  modern 
Tu-fan,  dates  partly  (as  is  proved  by  internal  evidence)  from  a  time 
anterior  to  the  T'ang  dynasty  (618  A.D.),  some  degree  of  reliance 
may  be  placed  on  its  statements.  There  we  are  told  that  Fanni, 
a  scion  of  the  southern  Liang  dynasty  of  the  Tu-bat  family  (which 
flourished  from  397  to  415  at  Liang-chu  in  Kan-suh),  who  had 
submitted  to  the  northern  Liang  dynasty,  fled  in  433  with  all  his 
people  from  his  governorship  of  Lin-sung  (in  Kan-chu)  westwards 
across  the  Yellow  river,  and  founded  beyond  Tsih-shih  ("heapy 
stones")  a  state  amidst  the  Kiang  tribes,  with  a  territory  extend 
ing  over  a  thousand  H.  By  his  mild  and  just  rule  he  was  soon 
enabled  to  establish  his  sway  over  an  immense  territory.  His 
original  state  was  apparently  situated  along  the  upper  course  of 
the  Yalung  river,  an  affluent  of  the  Kin-sha-kiang.  The  foregoing 
statements,  which  are  most  probably  genuine  history,  are  preceded 
in  Tibetan  chronicles  by  a  mass  of  legends  invented  by  the  native 
Buddhist  historians  for  the  purpose  of  connecting  their  monarchy 
with  India. 

Through  the  exertions  of  Prinsep,  Csoma  de  Kb'rbs,  E.  von  Schlag- 
intweit,  and  Sarat  Chandra  Das  we  possess  five  copies  of  lists  of 
kings,  forming  the  royal  canon  of  Tibet  from  the  legendary  begin 
nings  between  the  5th  and  2d  century  B.C.  down  to  the  end  of  the 
monarchy  in  914.  But  the  serious  divergences  which  they  show 
(except  as  to  later  times  and  in  general  outlines)  make  their  un- 
authentic  character  plain.  As  the  last  published  list  is  accom 
panied  by  a  commentary,  it  is  the  easiest  to  follow,  and  requires 
only  to  be  supplemented  here  and  there  from  the  other  lists  and 
from  the  Chinese  sources.  The  first  king,  Gnya-khri  btsan-po,  is 
said  to  have  been  the  fifth  son  of  King  Prasenadjit  of  Kosala,  and 
was  born  with  obliquely  drawn  eyes.  He  fled  north  of  the  Hima 
layas  into  the  Bod  country,  where  he  was  elected  king  by  the 
twelve  chiefs  of  the  tribes  of  southern  and  central  Tibet.  He  took 
np  his  residence  in  the  Yarlung  country  south  of  Lhasa.  This 
Yarlung,  which  borrowed  its  name  from  the  Yalnng  of  the  state  of 
Fanni  Tu-bat,  is  a  river  which  flows  into  the  Yaro-tsanpo.  The 
first  king  and  his  six  successors  are  known  as  the  seven  celestial 
khri ;  the  next  seiies  consists  of  six  kings  known  as  the  earthly 
legs  ;  and  they  were  followed  by  eight  terrestrial  Idi.  This  three 
fold  succession  is  apparently  an  imitation  or  a  debased  form  of  the 
ancient  legend  of  heavenly,  earthly,  and  human  rulers,  which  was 
carried  into  Persia  and  China,  and  from  the  latter  country  into 
Japan  and  Tibet, — the  relative  number  of  kings  being  altered  in 
the  last-named  countries  to  suit  local  convenience  and  the  small 
amount  of  truth  which  they  contain.  Whilst  giving  an  Aryan 
descent  to  their  first  kings,  the  ancient  Tibetans  assigned  to  their 
princesses  a  divine  origin,  and  called  them  lhamo,  "goddess." 
The  gynaecratic  habits  of  the  race  are  manifested  in  the  names  of 
all  these  kings,  which  were  formed  by  a  combination  of  those  of 
their  parents,  the  mother's  generally  preceding  that  of  the  father. 
The  Id6  kings  were  followed  by  four  rulers  simply  called  btsan 
("mighty"). 

Then  occurs  a  break  in  the  lineal  descent,  and  the  king  next 
in  order  (c.  461)  may  be  the  Tatar  Fanni  Tu-bat,  but  most  probably 
his  son  and  successor.  His  name  was  Lha-tho  thori  gnyan-btsan, 
otherwise  Gnyan-btsan  of  Lha-tho  thori,  according  to  the  custom 
usual  in  Tibet  of  calling  great  personages  after  the  name  of  their 
birthplace.  Lha-tho  mea7is  "heaps  of  stones,"  and  therefore 


appears  to  be  a  translation  of  Tsih-shih,  "heapy  stones,"  the 
country  mentioned  in  connexion  with  the  foundation  of  a  state  by 
Fanni  Tu-bat.  It  was  during  his  reign  that  the  first  Buddhist  objects 
are  reputed  to  have  reached  Tibet,  probably  from  Nepal.  Little 
is  said  of  his  three  immediate  successors.  The  fourth  was  gNam-ri 
srong  btsan,  who  died  in  630.  During  his  reign  the  Tibetans 
obtained  their  first  knowledge  of  arithmetic  and  medicine  from 
China  ;  the  prosperity  and  pastoral  wealth  of  the  country  were  so 
great  that  ' '  the  king  built  his  palace  with  cement  moistened  with 
the  milk  of  the  cow  and  the  yak."  To  the  same  king  is  attributed 
the  discovery  of  the  inexhaustible  salt  mine  called  Chyang-gi- 
ts'wa  (Byang-gi-ts'wa  =  "northern  salt"),  which  still  supplies  the 
greater  portion  of  Tibet.  The  reign  of  his  illustrious  son,  Srong 
btsan  sgam-po,  opened  up  a  new  era ;  he  introduced  Buddhism 
and  the  art  of  writing  from  India,  and  was  the  founder  (in  639)  of 
Lha-ldan,  afterwards  Lha-sa.  He  was  greatly  helped  in  his  pros- 
elytism  by  his  two  wives,  one  a  Nepal  princess,  daughter  of  King 
Jyoti  varma,  the  other  an  imperial  daughter  of  China  ;  afterwards, 
they  being  childless,  he  took  two  more  princesses  from  the  Ru-yong 
(  =  "left  corner"?)  and  Mon  (general  appellative  for  the  nations 
between  Tibet  and  the  Indian  plains)  countries.  As  a  conqueror 
he  extended  his  sway  from  the  still  unsubdued  Kiang  tribes  of  the 
north  to  Ladak  in  the  west,  and  in  the  south  he  carried  his  power 
through  Nepal  to  the  Indian  side  of  the  Himalayas.  How  far 
southward  this  dominion  at  first  extended  is  not  known  ;  but  in 
703  Nepal  and  the  country  of  the  Brahmans  rebelled,  and  the 
Tibetan  king,  the  third  successor  of  Srong  btsan  sgam-po,  was  killed 
while  attempting  to  restore  his  power.  It  is  rather  curious  that 
nothing  is  said  of  this  Tibetan  rule  in  India,  except  in  the  Chinese 
annals,  where  it  is  mentioned  until  the  end  of  the  monarchy  in  the 
10th  century,  as  extending  over  Bengal  to  the  sea,— the  Bay  of 
Bengal  being  called  the  Tibetan  Sea.  J.  R.  Logan  has  found  ethno 
logical  and  linguistic  evidence  of  this  domination,  which  was  left 
unnoticed  in  the  Indian  histories.  Mang-srong  mang  btsan,  the 
second  son  and  successor  of  Srong  btsan  sgam-po,  continuing  the 
conquests  of  his  father,  subdued  the  Tukuhun  Tatars  around  the 
Koko-nur  in  663,  and  attacked  the  Chinese  ;  after  some  adverse 
fortune  the  latter  took  their  revenge  and  penetrated  as  far  as  Lhasa, 
where  they  burnt  the  royal  palace  (Yumbu-lagang).  Khri  Ide 
gtsng-brtan-mesag-ts'oms,  the  grandson  of  Mang-srong  and  second 
in  succession  from  him,  promoted  the  spread  of  Buddhism  and 
obtained  for  his  son,  Jangts'a  Lhapon,  who  was  famous  for  the 
beauty  of  his  person,  the  hand  of  the  accomplished  princess  Kyim- 
shang,  daughter,  otherwise  kung-chu,  of  the  Chinese  emperor  Juy- 
tsung.  But  the  lady  arrived  after  the  death  of  her  betrothed,  and 
after  long  hesitation  became  the  bride  of  the  father.  She  gave 
birth  in  730  to  Khri  srong  Ideu  btsan,  in  the  Buddhist  annals  the 
most  illustrious  monarch  of  his  country,  because  of  the  strenuous 
efforts  he  made  in  favour  of  that  religion  during  his  reign  of  forty- 
six  years  (743-789).  His  son  and  successor  Muni  btsan-po,  being 
determined  to  raise  all  his  subjects  to  the  same  level,  enacted  that 
there  should  be  no  distinction  between  poor  and  rich,  humble  and 
great.  He  compelled  the  wealthy  to  share  their  riches  with  the 
indigent  and  helpless,  and  to  make  them  their  equals  in  respect  of 
all  the  comforts  and  conditions  of  life.  He  repeated  this  experi 
ment  three  times  ;  but  each  time  he  found  that  they  all  returned 
to  their  former  condition,  the  rich  becoming  still  richer  and  the 
poor  still  poorer.  The  sages  attributed  this  curious  phenomenon 
to  the  good  and  evil  acts  of  their  former  lives.  Nothing  of  im 
portance  occurred  during  the  following  reigns,  until  that  of  Ral- 
pachen,  who  won  glory  by  his  care  for  the  translations  of  the 
Buddhist  scriptures  which  he  caused  to  be  completed,  or  rewritten 
more  accurately  when  required.  In  this  reign  a  severe  struggle 
took  place  with  China,  peace  being  concluded  in  821  at  Ch'ang- 
ngan  and  ratified  at  Lhasa  the  following  year  by  the  erection  of 
bilingual  tablets,  which  still  exist.  Ralpachen  was  assassinated 
by  the  partisans  of  gLang-dharma  and  the  country  fell  into  dis 
order.  gLang-dharma  instituted  a  violent  persecution  of  Buddhism ; 
but  he  was  soon  assassinated  in  his  turn,  and  the  kingdom  divided 
into  a  western  and  an  eastern  part  by  his  two  sons.  The  partition 
did  not,  however,  prevent  internecine  wars.  The  history  for  some 
time  now  becomes  rather  intricate,  and  requires  some  attention. 
Pal  K'or  tsan,  the  second  western  king,  after  a  reign  of  thirteen 
years  died  leaving  two  sons,  Thi  Tasi  Tsegpa-pal  and  Thi  Kyida 
Nyimagon.  The  latter  went  to  Ngari  (Mngari)  and  founded  the 
capital  Purang ;  he  left  three  sons,  of  whom  the  eldest  declared 
himself  king  of  Mang-yul  (the  Monhuil  of  our  maps),  the  second 
seized  Purang,  and  the  youngest,  Detsud-gan,  became  king  of  the 
province  of  Shang-shung  (the  modem  Ghughe).  The  revival  of 
Buddhism  began  with  the  two  sons  of  the  last-named,  the  elder  of 
whom  became  a  monk.  The  younger,  Khorre,  inherited  his  father's 
throne,  and  was  followed  in  his  authority  by  twenty  successors. 
Tasi  Tsegpa  also  had  three  sons, — Palde,  Hodde,  and  Kyide.  The 
descendants  of  the  first  made  themselves  masters  of  Gung-t'ang, 
Lugyalwa,  Chyipa,  Lhatse,  Laughing,  and  Tsakor,  where  they 
severally  ruled  as  petty  chiefs.  The  descendants  of  Kyide  spread 
themselves  over  the  Mu,  Jang,  Tanag,  Yarulag,  and  Gyaltse 
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districts,  where  they  also  ruled  as  petty  princes.  Hodde  left  four 
sonSj_phabdese,  Thide,  Thich'ung,  and  Gnagpa.  The  first  and 
fourth  became  masters  of  Tsangrong,  the  second  took  possession  of 
Atndo  and  Tsongkha,  the  third  became  king  of  DbUs,  and  removed 
the  capital  to  Yarlung,  south  of  Lhasa.  He  was  followed  on  his 
throne  from  son  to  son  by  eleven  successors.  History  is  silent  as 
to  the  fate  of  the  eastern  king,  the  other  son  of  gLang-dharma, 
and  his  successors,  but  the  geographical  names  of  the  chieftainships 
enumerated  above  make  it  clear  that  the  western  kingdom  had 
extended  its  power  to  the  east.  Chronology  is  deficient  for  all  that 
period.  While  the  dynasty  of  Khorre  in  Shang-shung  and  that  of 
Thich'ung  in  DbUs  were  running,  another  authority,  destined  to 
become  the  superior  of  both,  had  arisen  in  Tibet.  Khorre  left  his 
throne  to  his  son  Lhade,  who  was  himself  succeeded  by  his  three 
sons,  the  youngest  of  whom  invited  the  celebrated  Indian  Buddhist, 
Atisha,  to  leave  his  monastery  Vikrama  Shila  for  Tibet,  where 
he  settled  in  the  great  lamaserai  of  Thoding  in  Ngari.  Besides 
religious  books  and  teachings,  he  introduced  in  1026  the  method 
of  computing  time  by  cycles  of  sixty  years,  "obtained  from  the 
Indian  province  of  Shambala."  He  was  the  first  of  the  several 
chief  priests  whose  authority  became  paramount  in  the  country. 
The  kings  of  DbUs  greatly  patronized  them,  as  for  instance  in  the 
case  of  the  celebrated  Sakya  Pandita  by  the  seventh  of  these  kings. 
Pandita,  at  the  special  request  of  Kuyuk,  the  successor  of  Ogdai, 
paid  a  visit  to  his  court  in  1246-48.  Five  years  afterwards  Kublai 
Khan  conquered  all  the  east  of  Tibet ;  and,  after  he  had  ascended 
the  throne  of  China,  the  Mongol  emperor  invited  to  his  court 
Phagspa  Lodoi  Gyaltshan,  the  nephew  of  the  same  Pandita.  He 
remained  twelve  years  with  the  emperor,  and  at  his  request  framed 
for  the  Mongol  language  an  alphabet  imitated  from  the  Tibetan, 
which,  however,  did  not  prove  satisfactory,  and  disappeared  after 
eighty-five  years  without  having  been  very  largely  used.  In  return 
for  his  services,  Kublai  invested  Phagspa  with  sovereign  power  over 

(1)  Tibet  proper,  comprising  the  thirteen  districts  of  U  and  Tsang, 

(2)  Kham,  and  (3)  Amdo.     From  this  time  the  Sakya-pa  lamas 
became  the  universal  rulers  of  Tibet,  and  remained  so,  at  least 
nominally,  under  twenty-one  successive  lamas  during  seventy  years 
(1270-1340).     Their  name  was  derived  from  the  Sakya  monastery, 
which  was  their  cradle  and  abode,  and  their  authority  for  temporal 
matters  was  exercised  by  specially  appointed  regents.     When  the 
power  of  the  Sakya  began  to  wane,  that  of  the  rival  monasteries  of 
Digung,  Phagdub,  and  Tshal  increased  largely,  and  their  respective 
influence  and  authority  overbalanced   that   of  the  successors  of 
Phagspa.     It  was  at  this  troubled  epoch  that  Chyang  Chub  Gyalt 
shan,  better  known  as  Phagmodu  from  the  name  of  his  native  town, 
appeared  on  the  scene.     He  subdued  Tibet  proper  and  Kham,  for 
the  continued  possession  of  which  he  was,  however,  compelled  to 
fight  for  several  years  ;  but  he  succeeded  in  the  long  run,  and  with 
the  approval  of  the  court  of  Peking  established  a  dynasty  which 
furnished  twelve  rulers  in  succession.     When  the  Mongol  dynasty 
of  China  passed  away,   the  Mings   confirmed   and   enlarged  the 
dominion  of  the  Tibetan  rulers,  recognizing  at  the  same  time  the 
chief  lamas  of  the  eight  principal  monasteries  of  the  country. 
Peace  and  prosperity  gradually  weakened  the  benign  rule  of  the 
kings  of  this  dynasty,  and  during  the  reign  of  the  last  but  one 
internecine  war  was  rife  between  the  chiefs  and  nobles  of  U  and 
Tsang.     This  state  of  things,  occurring  just  as  the  last  rulers  of 
the  Ming  dynasty  of  China  were  struggling  against  the  encroach 
ments  of  the  Manchus,  their  future  successors,  favoured  the  inter 
ference  of  a  Khoskot  Mongol  prince,   Tengir  To,   called  in  the 
Tibetan  sources  king  of  Koko-nur.     The  Mongols  were  interested 
in  the  religion  of  the  lamas,  especially  since  1576,  when  Altan, 
khakan  of  the  Tumeds,  and  his  cousin  summoned  the  chief  lama  of 
the  most  important  monastery  to  visit  him.    This  lama  was  Sodnam 
rGyamtso,  the  third  successor  of  Gedundub,  the  founder  of  the 
Tashilumbo  monastery  in  1447,  who  had  been  elected  to  the  more 
important  abbotship  of  Galdan  near  Lhasa,  and  was  thus  the  first 
of  the  great,  afterwards  dalai,  lamas.     The  immediate  successor  of 
Gedundub,  who  ruled  from  1475  to  1541,  had  appointed  a  special 
officer  styled  depa  to  control  the  civil  administration  of  the  country. 
To  Soduam  rGyamtso  the  Mongol  khans  gave  the  title  of  Vadjra 
Dalai  Lama  in  1576,  and  this  is  the  first  use  of  the  widely  known 
title  of  dalai  lama.     During  the  minority  of  the  fifth  (really  the 
third)  dalai  lama,  when  the  Mongol  king  Tengir  To,  under  the 
pretext  of  supporting  the  religion,  intervened  in  the  affairs  of  the 
country,  the  Pan-ch'en  Lo-sang  Ch'o-kyi  Gyal-ts'ang  lama  obtained 
the  withdrawal  of  the  invaders  by  the  payment  of  a  heavy  war 
indemnity,  and  then  applied  for  help  to  the  first  Manchu  emperor 
of  China,  who  had  just  ascended  the  throne.     This  step  enraged 
the  Mongols,  and  caused  the  advance  of  Gushri  Khan,  son  and 
successor  of  Tengir  To,  who  invaded  Tibet,  dethroned  all  the  petty 
princes,  including  the  king  of  Tsang,  and,  after  having  subjugated 
the  whole  of  the   country,  made   the  fifth   dalai   lama  supreme 
monarch  of  all  Tibet,  in  1645.     The  Chinese  Government  in  1653 
confirmed  the  dalai  lama  in  his  authority,  and  he  paid  a  visit  to 
the  emperor  at  Peking.     The  Mongol  Khoskotes  in  1706  and  the 
Sungars  in  1717  interfered  again  in  the  succession  of  the  dalai 


lama,  but  the  Chinese  army  finally  conquered  the  country  in  1720, 
and  the  present  system  of  government  was  established.  The  events 
which  have  happened  since  that  time  have  been  recorded  in  the 
articles  LHASA  and  LADAK. 

LANGUAGE1  AND  LITERATURE. 

Bod-skad  is  the  general  name  of  the  language  of  Tibet,  which  Lan- 
is  also  occasionally  called  Gangs-can-gyi  skad  (i.e.  "the  glaciers guage. 
language  ").  This  name  is  specially  applied  to  the  forms  in  use  in 
DbUs-gTsang.  The  vernacular  is  called  p'dl-skad  or  common 
language  in  contradistinction  to  the  Kos-skad  or  book  language. 
Besides  the  Bod-skad  there  are  two  chief  dialects2  in  Great  Tibet, — 
that  of  Khams,  spoken  in  the  three  provinces  of  Mdo  (Darrtse- 
mdo),  Kham,  and  Gong  in  the  east,  and  that  of  Ngari-Khorsum 
in  the  west.  Jaeschke  arranged  these  dialects  under  three  heads, — 
(1)  western,  including  those  of  Balti  and  Purig,  the  most  archaic, 
and  of  Ladak  and  Lahul ;  (2)  central,  including  those  of  Spiti  and 
of  DbUs  and  gTsang  ;  (3)  Khams.  To  the  same  Bhot  group  belong 
the  Changlo  or  Bhutani  or  Lhopa,  the  language  of  Bhutan,  of  which 
we  have  a  grammatical  notice  by  Robinson  (1849),  and  the  Serpa 
and  the  Takpa,  of  Tawang,  both  of  which  are  only  known  through 
the  vocabularies  collected  by  Hodgson.  The  later  Takpa  forms  the 
transition  between  the  Bhot  group  and  the  Si-fan  group,  which  in 
cludes  the  Miniak,  Sungpan,  Lifan,  and  Thochu  dialects,  spoken 
near  the  eastern  borders,  as  well  as  the  Horpa,  spoken  on  a  larger 
area  west  of  the  preceding,  and  much  mixed  with  Turkic  in- 

1  The  Capuchin  friars  who  were  settled  in  Lhasa  for  a  quarter  of  a  century 
from  1719  studied  the  language  ;  two  of  them,  Francisco  Orazio  della  Penna, 
well  known  from  his  accurate  description  of  Tibet,  and  Cassian  di  Macerata 
sent  home  materials  which  were  utilized  by  the  Augustine  friar  Aug.  Ant.  Georgi 
of  Rimini  (1711-97)  in  his  Alphabetum  Tibetanum  (Rome,  1762, 4to),  a  ponderous 
and  confused  compilation,  which  may  be  still  referred  to,  but  with  great  caution. 
The  Tibetan  characters  were  drawn  by  Della  Penna,  and  engraved  by  Ant. 
Fontarita  in  1738.     In  1820  Abel  Remusat  published  his  Recherches  sur  les 
Langues  Tartares,  a  chapter  of  which  was  devoted  to  Tibetan.    The  next  work 
of  importance  was  a  dictionary,  intended  for  European  students,  which  was 
published,  with  Tibetan  types,  at  the  expense  of  the  East  India  Company,  in 
1826  at  Serampur,  and  edited  by  John  Marshman,  from  a  MS.  copy  made  by 
FT.  Chr.  G.  Sehroeter,  a  missionary  in  Bengal,  who  had  substituted  English 
for  the  Italian  of  the  original.    It  was  the  unsifted  result  of  the  labours  of 
an  unknown  Italian  missionary,  who  had  been  stationed  either  in  eastern  Tibet 
or  close  to  the  frontier  in  Bhutan.    It  was  properly  a  collection  of  all  the 
sentences  he  could  get  written  by  a  native  teacher,  completed  with  extracts 
from  the  Padma  tangyig,  a  popular  series  of  legends  about  Padma  Sambhava. 
Unfortunately  the  work  was  left  unfinished,  and  unrevised,  as  there  was  no 
Tibetan  scholar  to  correct  the  proofs.      Though  richer  in  words  than  later 
dictionaries,  the  work  cannot,  for  these  reasons,  be  accepted  as  an  authority 
on  any  doubtful  point.    The  grammatical  notice,  consisting  of  forty  pages  from 
Schroeter,  prefixed  to  this  Dictionary  of  the  Bhotanta,  or  Butan  Language,  hardly 
deserves  mention.    At  Calcutta  in  1834  the  Hungarian  Alexander  Csoma  de 
Koros  (1784-1842)  brought  out  his  Dictionary,  Tibetan  and  English,  and  his 
Grammar  of  the  Tibetan  Language  in  English,  prepared  on  the  western  frontier, 
where  he  had  resided  for  several  years  at  the  monasteries  of  Yangla  and 
Pukdal  in  Zanskar,  and  finally  at  Kanum  in  Upper  Besahr,  enjoying  the  help 
of  native  scholars.    His  works  are  admirable  so  far  as  concerns  the  literary 
language  (chiefly  that  of  the  Buddhist  translations).    At  St  Petersburg  J.  J. 
Schmidt  published  his  Grammatik  der  Tibetischen  Sprache  in  1839  and  his 
Tibetisch-Deutsches  Worterbuch  in  1841,  but  neither  of  these  works  justified  the 
great  pretensions  of  the  author,  whose  access  to  Mongolian  sources  had  enabled 
him  to  enrich  the  results  of  his  labours  with  a  certain  amount  of  information 
unknown  to  his  predecessors.    In  France,  P.  E.  Foucaux  published  in  1847  a 
translation  from  the  Rgya  teher  rol  pa,  the  Tibetan  version  of  the  Lalita  Vistara, 
and  in  1858  a  Grammaire  Thibetaine ;  while  Ant.  Schiefner  had  begun  at  St 
Petersburg  in  1849  his  series  of  translations  and  researches.    His  Tibetische 
Studien  (1851-68)  is  a  valuable  collection  of  documents  and  observations.    In 
1861  Lepsius  published  his  paper  Ueber  Chinesische  und  Tibetische  Lautverhdltnisse; 
and  since  1864  Leon  Feer  has  brought  out  in  Paris  many  translations  of  texts 
from  Tibetan  Buddhist  literature.    In  1849  the  Journal  of  the  Asiatic  Society 
of  Bengal  published  comparative  vocabularies  of  spoken  and  written  Tibetan 
by  Bryan  H.  Hodgson,  and  grammatical  notices  of  Tibetan  (according  to  Csoma's 
grammar)  and  of  Changlo,  a  Tibetan  dialect,  by  W.  Robinson.    But  it  was  at 
Singapore  in  1852  that  the  general  relationship  of  the  Tibetan  and  the  Burman, 
now  admitted  in  comparative  philology,  was  established  for  the  first  time,  by 
J.  R.  Logan,  in  the  Journal  of  the  Indian  Archipelago.    Prof.  Max  Miiller,  in  his 
"Letter  on  the  Classification  of  the  Turanian  Languages"  of  1853,  arrived  in 
dependently  at  a  similar  conclusion.    In  1857  the  Moravian  missionaries  estab 
lished  a  station  at  Kyelang,  district  of  Garza,  British  Lahul,  in  Ladak,  a  school, 
and  a  lithographic  press,  and  it  is  to  the  labours  of  H.  A.  Jaeschke  of  this 
mission  that  we  are  indebted  for  the  most  valuable  materials  for  the  practical 
study  of  Tibetan.    From  1860  to  1867  that  scholar  made  several  important  com 
munications,  chiefly  with  reference  to  the  phonetics  and  the  dialectical  pro 
nunciation,  to  the  academies  of  Berlin  and  St  Petereburg,  and  in  the  Journal  of 
the  Asiatic  Society  of  Bengal.    In  1868  at  Kyelang  he  published  by  lithography 
A  Short  Practical  Grammar  of  the  Tibetan  Language,  with  special  reference  to  the 
spoken  dialects,  and  the  following  year  a  Romanized  Tibetan  and  English  Dic 
tionary.    He  also  published  in  1871-76  at  Gnadau  in  Prussia  by  the  same  process 
a  Tibetan  and  German  dictionary.    Afterwards  he  prepared  for  the  English 
Government^  Tibetan-English  Dictionary,  with  special  reference  to  the  prevailing 
dialects,  in  1881.     Dr  H.  Wenzel,  one  of  his  pupils,  brought  out  in  1883  from 
his  Mb.  a  Simplified  Tibetan  Grammar.     Major  Th.  H.  Lewin  with  the  help  of 
a  lama  compiled  A  Manual  of  Tibetan,  or  rather  a  series  of  colloquial  phrases, 
which  was  brought  out  at  Calcutta  in  1879.    A  portion  of  the  New  Testament 
has  been  translated  into  Tibetan.      As  regards  native  philology,  the  most 
ancient  work  extant  is  a  grammar  of  the  Tibetan  tongue,  by  Tonmi  Samb'ota, 
the  introducer  of  the  Indian  alphabet,  preserved  in  the  Bstan-hgyur  (mdo 
cxxiv).    This  collection  also  contains  other  works  of  the  same  kind,  diction 
aries   by  later  writers,  translations  of  many   Sanskrit  works   on  grammar 
vocabulary,  &c.,  and  bilingual  dictionaries,  Sanskrit  and  Tibetan.     As  separate 
publications  there  are  several  vocabularies  of  Chinese  and  Tibetan  ;  Mongol  and 
Tibetan ;   Chinese,  Manchu,  Mongol,  Oelo't,  Tibetan,  and  Turkish  ;   Tibetan, 
Sanskrit,  Manchu,  Mongol,  and  Chinese. 

2  There  are  without  doubt  many  minor  skad-lugs  or  dialects  which  are  still 
unknown.     For  instance,  in  the  Pan-yul  valley  north  of  Lhasa  the  inhabitants 
are  said  to  speak  an  indistinct  skad  lugs. 
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gradients.  With  the  exception  of  the  Sokpa,  a  Mongol  dialect,  and 
of  the  Gyarung,  a  pre-Chinese  dialect,  the  languages  spoken  in  Tibet 
belong  to  the  large  linguistic  family  commonly  called  Tibeto- 
Burman,  a  division  of  the  Kuen-lun  group,  which  is  a  part  of  the 
Turano-Scythian  stock. 

The  language  is  more  consonantal  than  vocalic,  though  much 
softened  in  the  central  dialect.  The  consonants,  30  in  number, 
which  are  deemed  to  possess  an  inherent  sound  a,  are  the  follow 
ing  : — ka,  k'a,  ga,  nga,  hi,  fa,  dja,  nya,  ta,  fa,  da,  na,  pa,  p'a,  ba, 
ma,  tsa,  is' a,  dza,  wa,  zha,  za,  'h,  ya,  ra,  la,  sha,  sa,  ha,'a  ;  the  so- 
called  Sanskrit  cerebrals  are  represented  by  the  letters  ta,  fa,  da, 
na,  sha  turned  the  other  way.  Ya,  when  combined  as  second  con 
sonant  with  k-,  p-,  m-,  is  written  under  the  first  letter.  Ra,  when 
combined  as  second  letter  with  k-,  t-,  p-,  is  written  under  the  first, 
and  when  combined  with  another  consonant  as  first  letter  over  the 
second.  The  vowels  are  a,  i,  u,  e,  o,  which  are  not  distinguished 
as  long  or  short  in  writing,  though  they  are  so  in  the  vernaculars 
in  the  case  of  words  altered  by  phonetic  detrition.  Agglomerations 
of  consonants  are  not  objectionable  ;  and  they  are  often  met  with 
as  initials,  giving  the  appearance  of  telescoped  words — an  appearance 
which  historical  etymology  often  confirms.  Many  of  these  initial 
consonants  are  silent  in  the  softened  dialects  of  the  central  provinces, 
or  have  been  resolved  into  a  simpler  one  of  another  character.  The 
language  is  much  ruled  by  laws  of  euphony,  which  have  been  strictly 
formulated  by  grammarians.  Among  the  initials,  five,  viz.,  g,  d,  b, 
m,  'h,  are  regarded  as  prefixes,  and  are  called  so  for  all  purposes, 
though  they  belong  sometimes  to  the  stem.  As  a  rule  none  of 
these  letters  can  be  placed  before  any  of  the  same  organic  class. 
Post-positions,  pa  or  ba  and  ma,  are  required  by  the  noun  (sub 
stantive  or  adjective)  that  is  to  be  singled  out ;  po  or  bo  (masc.) 
and  mo  (fem.)  are  used  for  distinction  of  gender  or  for  emphasis. 
The  cases  of  nouns  are  indicated  by  suffixes,  which  vary  their 
initials  according  to  the  final  of  the  nouns.  The  plural  is  denoted 
when  required  by  adding  one  of  several  words  of  plurality.  When 
several  words  are  connected  in  a  sentence  they  seldom  require  more 
than  one  case  element,  and  that  comes  last.  There  are  personal, 
demonstrative,  interrogative,  and  reflexive  pronouns,  as  well  as 
an  indefinite  article,  which  is  also  the  numeral  for  "one."  The 
personal  pronouns  are  replaced  by  various  terms  of  respect  when 
speaking  to  or  before  superiors,  and  there  are  many  words  besides 
which  are  only  employed  in  ceremonial  language.  The  verb,  which 
is  properly  a  participle,  has  no  element  of  person,  and  denotes  the 
conditions  of  tense  and  mood  by  an  external  and  internal  inflexion, 
or  the  addition  of  auxiliary  verbs  and  suffixes  when  the  stem  is  not 
susceptible  of  inflexion.  The  conditions  which  approximate  most 
closely  to  our  present,  perfect,  future,  and  imperative  are  marked 
either  by  aspiration  of  the  initial  or  by  one  of  the  five  prefix  con 
sonants  according  to  the  rules  of  euphony,  and  the  whole  looks  like 
a  former  system  thrown  into  confusion  and  disorder  by  phonetic 
decay.  As  to  the  internal  vowel,  a  or  e  in  the  present  tends  to 
become  o  in  the  imperative,  the  e  changing  to  a  in  the  past  and 
future  ;  i  and  u  are  less  liable  to  change.  A  final  s  is  also  occasion 
ally  added.  Only  a  limited  number  of  verbs  are  capable  of  four 
changes  ;  some  cannot  assume  more  than  three,  some  two,  and 
many  only  one.  This  deficiency  is  made  up  by  the  addition  of 
auxiliaries  or  suffixes.  There  are  no  numeral  auxiliaries  or  segrega- 
tives  used  in  counting,  as  in  many  languages  of  eastern  Asia, 
though  words  expressive  of  a  collective  or  integral  are  often  used 
after  the  tens,  sometimes  after  a  smaller  number.  In  scientific 
and  astrological  works,  the  numerals,  as  in  Sanskrit,  are  expressed 
by  symbolical  words.  In  the  order  of  the  sentence  the  substantive 
precedes  the  adjective  and  the  verb  stands  last ;  the  object  and 
the  adverb  precede  the  verb,  and  the  genitive  precedes  the  noun  on 
which  it  depends.  An  active  or  causal  verb  requires  before  it  the 
instnimental  instead  of  the  nominative  case,  which  goes  only  before 
a  neuter  or  intransitive  verb.  The  chief  differences  between  the 
classical  language  of  the  Tibetan  translators  of  the  9th  century  and 
the  vernacular,  as  well  as  the  language  of  native  words,  existed  in 
vocabulary,  phraseology,  and  grammatical  structure  and  arose  from 
the  influence  of  the  translated  texts. 

The  Tibetan  language,  in  its  written  and  spoken  forms,  has  a 
great  interest  for  philologists,  on  account  of  its  bearing  on  the 
history  of  the  so-called  monosyllabic  languages  of  eastern  Asia.  Is 
the  Tibetan  a  monosyllabic  language  passing  to  agglutination  ?  or 
the  reverse  ?  The  latter  is  the  fact,  as  we  shall  see  further  on. 
The  whole  question  has  turned  upon  the  elucidation  of  the  pheno 
menon  of  the  silent  letters,  generally  prefixed,  which  differentiate 
the  spelling  of  many  words  from  their  pronunciation,  in  the  central 
dialect  or  current  speech  of  Lhasa.  As  long  as  the  sounds  of  this 
dialect  only  were  known,  the  problem  could  not  be  fully  grasped. 
Remusat  rather  dubiously  suggested,  while  Schmidt  and  Schiefner 
maintained,  that  the  silent  letters  were  a  device  of  grammarians  to 
distinguish  in  writing  words  which  were  not  distinguished  in  speech. 
But  this  convenient  opinion  was  not  sufficient  for  a  general  explana 
tion,  being  supported  by  only  a  few  cases.  Among  these  are — (a) 
the  addition  of  silent  letters  to  foreign  words  in  analogy  with 
older  terms  of  the  language  (e.g.,  the  Persian  tadjik  was  tran 


scribed  staggzig  or  "tiger-leopard,"  because  the  foreign  term  left 
untouched  would  have  been  meaningless  for  Tibetan  readers) ;  (b) 
the  addition  for  the  sake  of  uniformity  of  prefixed  letters  to  words 
etymologically  deprived  of  them ;  (c)  the  probable  addition  of  letters 
by  the  Buddhist  teachers  from  India  to  Tibetan  words  in  order  to 
make  them  more  similar  to  Sanskrit  expressions  (for  instance,  rje- 
for  "king,"  written  in  imitation  of  raja,  though  the  original  word 
was /e  or  she,  as  is  shown  by  cognate  languages).  On  the  other  hand, 
while  phonetically  the  above  explanation  was  not  inconsistent 
with  such  cases  as  rka,  dkah,  \>kah,  bsfca,  and  nga,  ruga,  ngag,  sngags, 
\nga,  ngad,  and  brtse,  brdzrra,  dbyar,  &c.,  where  the  italicized  letters 
are  pronounced  in  full  and  the  others  are  left  aside,  it  failed  to  ex 
plain  other  cases,  such  as  dgra,  mgron,  spyod,  spyan,  sbrang,  sbrul, 
bkra,  k'ri,  krad,  k'rims,  k'rus,  &c.,  pronounced  da,  don,  cod  or 
swod,  Zen,  dang,  deu,  ta,  t'i,  tad  or  teh,  t'im,  tu,  &c.,  and  many 
others,  where  the  spoken  forms  are  obviously  the  alteration  by 
wear  and  tear  of  sounds  originally  similar  to  the  written  forms. 
Csoma  de  Korbs,  who  was  acquainted  with  the  somewhat  archaic 
sounds  of  Ladak,  was  able  to  point  to  only  a  few  letters  as  silent. 
But  Major  Cunningham,  in  his  book  on  the  same  country  (1854), 
held  that  the  Tibetan  writing,  when  first  applied  to  the  language, 
was  the  faithful  transcription  of  speech,  and  he  gave  as  a  proof  that 
the  name  of  the  province  of  U,  written  DbUs,  was  the  Debasse  of 
Ptolemy.  Foucaux,  in  his  Grammaire  (1858),  quoted  a  fragment 
from  a  native  work  on  grammar  several  centuries  old,  in  which  the 
pronunciation  of  the  supposed  silent  letters  is  carefully  described. 
Since  then  the  problem  has  been  disentangled ;  and  now  minor 
points  only  remain  to  be  cleared  up.  Jaeschke  devoted  special  at 
tention  to  the  dialectical  sounds,  and  showed  in  several  papers  and 
by  the  comparative  table  prefixed  to  his  dictionary  that  in  the 
western  and  eastern  dialects  these  sounds  correspond  more  or  less 
closely  to  the  written  forms.  Thus  the  valuable  testimony  of  these 
dialects  may  be  added  to  the  evidence  furnished  by  foreign  tran 
scriptions  of  Tibetan  words,  loan  words  in  conterminous  languages, 
and  words  of  common  descent  in  kindred  tongues.  And  the  whole 
shows  plainly  that  the  written  forms  of  words  which  are  not  of 
later  remodelling  are  really  the  representatives  of  the  pronunciation 
of  the  language  as  it  was  spoken  at  the  time  of  the  transcription. 
The  concurrence  of  the  evidence  indicated  above  enables  us  to  form 
the  following  outline  of  the  evolution  of  Tibetan.  In  the  7th 
century  there  was  no  difference  between  the  spoken  and  the  written 
language.  Soon  afterwards,  when  the  language  was  extended  to 
the  western  valleys,  the  prefixed  and  most  of  the  important  con 
sonants  vanished  from  the  spoken  words.  The  ya-tag  and  ra-tag 
or  y  and  r  subscript,  and  the  s  after  vowels  and  consonants,  were 
still  in  force.  The  next  change  took  place  in  the  central  pro 
vinces  ;  the  ra-tags  were  altered  into  cerebral  dentals,  and  the  ya- 
tags  became  Jf.  Later  on  the  superscribed  letters  and  finals  d  and 
s  disappeared,  except  in  the  east  and  west.  It  was  at  this  stage 
that  the  language  spread  in  Lahul  and  Spiti,  where  the  superscribed 
letters  were  silent,  the  d  and  g  finals  were  hardly  heard,  and  as,  os, 
us,  were  ai,  oi,  ui.  The  words  introduced  from  Tibet  into  the 
border  languages  at  that  time  differ  greatly  from  those  introduced 
at  an  earlier  period.  The  other  changes  are  more  recent  and  re 
stricted  to  the  provinces  of  U  and  Tsang.  The  vowel  sounds  ai, 
oi,  ui,  have  become  e,  6,  u  ;  and  a,  o,  u  before  the  finals  d  and  n 
are  now  d,  o,  u.  The  mediae  have  become  aspirate  tenues  with  a 
low  intonation,  which  also  marks  the  words  having  a  simple  initial 
consonant ;  while  the  former  aspirates  and  the  complex  initials 
simplified  in  speech  are  uttered  with  a  high  tone,  or,  as  the  Tibetans 
say,  "with  a  woman's  voice,"  shrill  and  rapidly.  An  inhabitant 
of  Lhasa,  for  example,  finds  the  distinction  between  sh  and  zh,  or  be 
tween  s  andz,  not  in  the  consonant,  but  in  the  tone,  pronouncing  sh 
and  s  with  a  high  note  and  zh  and  z  with  a  low  one.  The  in 
troduction  of  the  important  compensation  of  tones  to  balance 
phonetic  losses  had  begun  several  centuries  before,  as  appears  from  a 
Tibetan  MS.  (No.  4626  St  Petersburg)  partly  published  by  Jaeschke 
(Monotsber.  Akad.  BerL,  1867).  A  few  instances  will  serve  to  illus 
trate  what  has  been  said.  In  the  bilingual  inscriptions,  Tibetan 
and  Chinese,  set  up  at  Lhasa  in  822,  and  published  by  Bushell  in 
1880,  we  remark  that  the  silent  letters  were  pronounced  :  Tib. 
spudgyal,  now  pugyol,  is  rendered  suh-pot-ye  in  Chinese  symbols  ; 
khri,  now  t'i,  is  kieh-li ;  hbrong  is  puh-hing ;  snyan  is  sheh-njoh 
and  su-njoh ;  srong  is  su-lun,  su-lung,  and  si-lung.  These  tran 
scriptions  show  by  their  variety  that  they  were  made  from  the 
spoken  and  not  from  the  written  forms,  and,  considering  the 
limited  capacities  of  Chinese  orthoepy,  were  the  nearest  attempt 
at  rendering  the  Tibetan  sounds.  Spra  or  spreu  (a  monkey),  now 
altered  into  deu  at  Lhasa,  teu  in  Lahul,  Spiti,  and  Tsang,  is  still 
more  recognizable  in  the  Gyarung  shepri,  and  in  the  following 
degenerated  forms  —  shreu  in  Ladak,  streu-go  in  Khams  and  in 
cognate  languages,  soba  in  Limbu,  saheu  in  Lepcha,  simai  in 
Tablung  Naga,  sibch  in  Abor  Miri,  shibe  in  Sibsagar  Miri,  sarrha  in 
Kol,  sara  in  Kuri,  &c.  Grog-ma,  (ant),  now  altered  into  the  spoken 
t'oma,  is  still  A-yoma  in  Bhutan,  and,  without  the  suffix,  korok  in 
Gyarung,  k'oro-  in  Sokpa,  k'orok,  k'alck  in  Kiranti,  &c.  Grang-fo 
(cold),  spoken  t'ammo,  is  still  grang-mo  in  Takpa,  k'yam  in  Bur- 
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mese,  &c.  A  respectful  word  for  "  head  "  is  u,  written  dbu,  which- 
finds'  its  cognates  in  Murmi  thobo,  Kusunda  chipi,  Sibsagar  Miri 
•tub,  &c.  Byu  (bird),  spoken  chya,  is  still  pye  in  Gyarung.  Brjod 
(to  speak),  pronounced  jod,  is  cognate  to  the  Burmese  pyauhtso,  the 
Garo  brot,  &c.  The  word  for  "  cowries  "  is  'gron-  in  written,  rum- 
in  spoken  Tibetan,  and  grwa  in  written  Burmese  ;  slop  (to  learn), 
spoken  lop,  is  slop  in  Melam.  "Moon"  is  zlava  in  written  and 
dawa  in  spoken  language,  in  which  -va  is  a  suffix  ;  the  word  itself 
is  zla-,  cognate  to  the  Mongol  ssara,  Sokpa  sara,  Gyarung  t-sile, 
Vayu  cholo,  &c.  The  common  spoken  word  for  "head"  is  go, 
written  mgo,  to  which  the  Munipuri  moko  and  the  Mishmi  mkura 
are  related.  Sometimes  the  written  forms  correspond  to  double 
words  which  have  disappeared.  For  instance,  gye  (eight),  which 
is  written  brgyad  and  still  spoken  vrgyad  in  Balti  in  the  west  and 
Khams  in  the  east,  is  gyad  in  Ladak,  Lahul,  and  U.  The  same 
word  does  not  appear  elsewhere;  but  we  find  its  two  parts  separately, 
such  as  Gurung^rr,  Murmi  pre,  TaksyapAre,  and  Ta.kpa.gyet,  Serpa 
gye,  Garo  chet,  &c.  Eta  (horse)  is  reduced  to  to  in  speech,  but  we 
find  ri,  rhyi,  roh  in  Sokpa,  Horpa,  Thochu,  Miniak,  and  td,  tah, 
teh,  fay  in  Lhopa,  Serpa,  Murmi,  Kami,  Takpa,  &c.,  both  with  the 
same  meaning.  Such  are  the  various  pieces  of  evidence  obtained 
from  an  endless  number  of  instances.  The  cases  referred  to  above 
do  not,  owing  to  the  difference  of  the  causes,  yield  to  any  explana 
tion  of  this  kind.  And  it  must  be  admitted  that  there  are  also 
many  cases,  some  of  them  caused  by  irregularities  of  writing, 
modification  of  spelling  by  decay,  and  by  a  probable  use  of  prefixes 
still  unascertained,  which  also  resist  explanation,  though  the 
account  just  given  stands  good  whatever  solution,  the  question  of 
prefixes  may  receive  in  future. 

Little  is  known  of  the  non-religious  literature  of  Tibet.  The 
most  popular  and  widely  circulated  book  is  called  The  Hundred 
Thousand  Songs  of  the  Venerable  Milaraspa.  Their  author  Milar- 
aspa  (unless  the  work  should  be  attributed  to  his  disciples),  often 
called  Mila,  was  a  Buddhist  ascetic  of  the  llth  century  ;  according 
to  Jaeschke,  during  the  intervals  of  meditation  he  travelled  through 
the  southern  part  of  middle  Tibet  as  a  mendicant  friar,  instructing 
the  people  by  his  improvisations  in  poetry  and  song,  proselytizing, 
refuting  and  converting  heretics,  and  working  manifold  miracles. 
His  legends  are  not  without  wit  and  poetical  merit.  A  number 
of  poems  written  in  an  elevated  and  special  style,  dramatic  works, 
and  collections  of  fairy  tales  and  fables  are  said  to  be  in  existence. 
A  very  extensive  work,  the  Djrung  yg  (Sgruns  yg),  regarded  as  the 
national  epic  in  Kham,  has  been  partly  seen  by  Desgodins  and 
Baber.  It  is  in  prose  ;  but  the  dialogue,  interspersed  with  songs, 
is  metrical,  and  is  much  more  extensive  than  the  prose  framework. 
Religious  discussions  and  philosophical  dissertations  alternate  with 
comic  episodes.  It  includes  three  divisions, — the  Djiung  ling, 
which  describes  the  invasion  of  part  of  Tibet  by  the  Djiung  or 
Moso  ;  the  Hor  ling,  which  recounts  the  conquest  of  the  Hor  (Turk 
tribes)  by  the  Tibetans,  and  conveys  much  historical  information 
in  a  tale  of  magic  and  marvel ;  and  the  Djia  ling  (Chinese  division), 
which  narrates  a  contest  of  unknown  date  between  the  Tibetans 
and  the  Chinese.  This  work  has  apparently  never  been  published, 
and  even  the  manuscripts  of  the  three  divisions  cannot,  says  Baber, 
be  obtained  in  a  complete  form.  But  every  Tibetan,  or  at  least 
every  native  of  Kham,  who  possesses  any  education,  is  able  to  recite 
or  to  chant  passages  of  great  length.  Another  Tibetan  epic,  the 


Gyaldrung,  praises  Dagyolong,  a  famous  warrior  who  subdued  the 
savage  men  of  Kham.  Besides  these  poems  we  find  allusions  to  a 
sgrung,  referring  to  the  Yesser  Khan.  Dramatic  works  exist,  as 
well  as  translations  of  Galen,  also  of  the  Ramayana  in  the  first 
vol.  of  the  Bstodts'ogs  of  the  Bstan-hgyur.  For  the  religious 
literature,  which  is  considerable,  see  LAMAISM. 

Writing  was  not  introduced  until  the  7th  century.  Notched  Writing, 
sticks  (shing-chram)  and  knotted  cords  were  in  current  use,  but 
the  latter  contrivance  is  only  faintly  alluded  to  in  the  Tibetan 
records,  while  of  the  other  there  are  numerous  examples.  No 
mention  is  anywhere  made  of  a  hieroglyphical  writing,  but  on  the 
eastern  frontier  the  medicine-men  or  tomba  of  the  Moso  have  a 
peculiar  pictorial  writing,  which  is  known  in  Europe  from  two 
published  MSS.  (in  Journ.  Roy.  As.  Soc.,  1885,  vol.  xvii.) ;  though 
apparently  now  confined  solely  to  purposes  of  witchcraft,  it  perhaps 
contains  survivals  of  a  former  extensive  system  superseded  by  the 
alphabetic  writing  introduced  from  India.  According  to  tradition 
— a  tradition  of  which  the  details  are  open  to  criticism— the  alpha 
bet  was  introduced  from  India  by  Tonmi  Samb'ota,  who  was  sent 
to  India  in  632  by  King  Srong  btsan  to  study  the  Sanskrit  language 
and  Buddhist  literature.  Tonmi  Samb'ota  introduced  the  so- 
called  ' '  writing  in  thirty  characters  "  (six  of  which  do  not  exist  in 
Sanskrit)  in  two  styles, — the  "thick  letters"  or  "letters  with 
heads,"  now  commonly  used  in  printed  books,  and  the  half-cursive 
"cornered  letters,"  so  called  from  their  less  regular  heads.  The 
former  are  traditionally  said  to  have  been  derived  from  the  Landza 
character.  The  Landza  of  Nepal,  however,  is  certainly  not  the 
origin  of  the  Tibetan  letter,  but  rather  an  ornamental  development 
of  the  parent  letter.  The  close  resemblance  of  the  Tibetan  char 
acters  "  with  heads  "  to  the  Gupta  inscriptions  of  Allahabad  shows 
them  to  have  been  derived  from  the  monumental  writing  of  the 
period  ;  and  various  arguments  appear  to  show  that  the  other 
Tibetan  letter  came  from  the  same  Indian  character  in  the  style  in 
which  it  was  used  in  common  life.  The  Tibetan  half-cursive  was 
further  developed  into  the  more  current  "headless"  characters  of 
which  there  are  several  styles.  From  the  monumental  writing  of 
Tibet  was  derived,  for  the  special  use  of  the  Mongols  in  the  13th 
century,  the  short-lived  writing  known  as  Bagspa,  from  the  name 
of  the  lama  who  worked  it  out. 
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TIBULLUS,  ALBIUS  (c.  54-19  B.C.),  was  the  second  in 
the  tetrad  of  the  elegiac  poets  of  Rome.  As  we  learn 
from  Ovid,  he  was  the  successor  of  Cornelius  Gallus  and 
the  immediate  predecessor  of  Propertius.  The  informa 
tion  which  we  possess  about  him  is  extremely  meagre. 
Besides  the  poems  themselves — that  is  to  say,  the  first  and 
second  books — we  have  only  a  few  references  in  later 
authors  and  a  short  Life  of  probable  but  not  undoubted 
genuineness.  We  do  not  know  his  prasnomen ;  and  his 
birthplace  is  uncertain.  It  is,  however,  a  plausible  con 
jecture  that  he  came  from  Gabii.  The  year  of  his  birth 
has  been  variously  assigned ;  but  54  B.C.  may  be  taken  as 
approximately  correct.  This  would  make  him  about  twenty- 
five  when  he  accompanied  Messala  on  his  Aquitanian  cam 
paign  in  29,  and  thirty-five  at  his  untimely  death  in  19. 
His  station  was  that  of  a  Eoman  knight;  and  he  had 
inherited  a  very  considerable  estate.  But,  like  Virgil, 
Horace,  and  Propertius,  he  seems  to  have  lost  the  greater 
part  of  it  in  41  amongst  the  confiscations  which  Antony 
and  Octavian  found  expedient  to  satisfy  the  rapacity  of 
their  victorious  soldiery.  Tibullus,  like  Propertius,  seems 
to  have  lost  his  father  early.  He  once  mentions  his  mother 


and  sister ;  and,  according  to  Ovid's  elegy  upon  him,  they 
were  alive  at  his  death. 

Tibullus's  chief  friend  and  patron  was  M.  Valerius 
Messala  Corvinus,  himself  an  orator  and  poet  as  well  as  a 
statesman  and  commander.  Messala,  like  Maecenas,  was 
the  centre  of  a  literary  circle  in  Rome  ;  but  the  bond  be 
tween  its  members  was  that  of  literature  alone.  They 
stood  in  no  relations  to  the  court;  and  the  name  of 
Augustus  is  never  once  to  be  found  in  the  writings  of 
Tibullus.  It  was  doubtless  this  community  of  taste  which 
gained  the  young  poet  the  friendly  notice  of  Messala,  who 
offered  him  an  honourable  position  on  his  private  staff 
when  he  was  despatched  at  the  end  of  30  by  Augustus  to 
quell  the  Aquitanian  revolt.  Tibullus  distinguished  him 
self  in  the  campaign  and  was  decorated  for  his  services. 
But  this  did  not  rouse  in  him  any  military  ardour.  His 
tastes  lay  in  quite  other  directions ;  and  he  always  speaks 
of  war  with  horror  and  dislike.  At  the  end  of  the  war 
in  29  Tibullus  returned  to  Rome,  and  thenceforward  his 
life  seems  to  have  been  divided  between  Rome  and  his 
country  estate,  though  his  own  preferences  were  altogether 
for  the  country  life.  Soon  after  his  return  he  made  the 
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acquaintance  of  his  first  love,  Delia.  This  is  what  he 
calls  her  in  his  poems ;  but  we  learn  from  Apuleius  that 
her  real  name  was  Plania.  Delia  seems  to  have  been  a 
woman  of  middle  station.  It  is  impossible  to  give  an 
exact  account  of  the  intimacy.  The  poems  which  refer  to 
her  are  arranged  in  no  chronological  order.  She  appears 
now  as  single,  now  as  married ;  but  we  do  not  hear  any 
thing  either  of  her  marriage  or  of  her  husband's  death. 
It  is  clear,  however,  that  it  was  the  absence  of  her  hus 
band  on  military  service  in  Cilicia  which  gave  Tibullus  the 
opportunity  of  making  or  renewing  the  acquaintance.  It 
was  not  dropped  when  he  returned,  probably  with  Messala 
in  27.  It  was  not  a  difficult  task  to  deceive  the  simple 
soldier ;  and  Delia  was  an  apt  pupil  in  the  school  of  de 
ception, — too  apt,  as  Tibullus  saw  with  dismay  when  he 
found  that  he  was  not  the  only  lover.  His  entreaties  and 
appeals  were  of  no  avail ;  and  after  the  first  book  we  hear 
no  more  of  Delia.  It  was  during  the  earlier  period  of  this 
attachment  and  probably  in  the  spring  of  28  that,  yielding 
to  his  friend's  earnest  and  repeated  requests,  Tibullus  left 
Delia  to  accompany  Messala  on  a  mission  to  Asia.  He 
fell  ill,  however,  and  could  not  get  farther  than  Corcyra. 
In  the  second  book  the  place  of  Delia  is  taken  by  Nemesis, 
which  is  also  a  fictitious  name.  Nemesis  (like  the  Cynthia 
of  Propertius)  was  a  courtesan  of  the  higher  class ;  and  she 
had  other  admirers  besides  Tibullus.  He  complains  bitterly 
of  his  bondage,  and  of  her  rapacity  and  hardheartedness. 
In  spite  of  all,  however,  she  seems  to  have  retained  her 
hold  on  him  until  his  death.  Tibullus  died  prematurely, 
probably  in  19,  and  almost  immediately  after  Virgil,  in 
order,  as  their  contemporary  Domitius  Marsus  pathetically 
puts  it, 

' '  That  none  might  sing  of  gentle  love  in  elegy's  sad  lay, 
Or  gallant  march  of  royal  war  on  epic  feet  essay." 

The  character  of  Tibullus  is  reflected  in  his  poems.  Though  not 
an  admirable  it  is  certainly  an  amiable  one.  He  was  a  man  of 
generous  impulses  and  a  gentle  unselfish  disposition.  He  was  loyal 
to  his  friends  to  the  verge  of  self-sacrifice,  as  is  shown  by  his  leaving 
Delia  to  accompany  Messala  to  Asia,  and  constant  to  his  mistresses 
with  a  constancy  but  ill  deserved.  His  tenderness  towards  them  is 
enhanced  by  a  refinement  and  delicacy  of  feeling  which  are  very 
rare  amongst  the  ancients.  Horace  and  the  rest  taunt  the  cruel 
fair  with  the  retribution  that  is  coming  with  the  years,  when  they 
will  exult  over  the  decay  of  the  once  imperious  beauty.  If  Tibullus 
refers  to  such  a  fate,  he  does  it  by  way  of  warning  and  not  in  any 
petty  spirit  of  triumph  or  revenge.  Cruelly  though  he  may  have 
been  treated  by  his  love,  he  does  not  invoke  curses  upon  her  head. 
He  goes  to  her  little  sister's  grave,  hung  so  often  with  his  garlands 
and  wet  with  his  tears,  and  bemoans  his  fate  to  the  dumb  ashes 
there.  Tibullus  has  no  leanings  to  an  active  life :  his  ideal  is  a 
quiet  retirement  in  the  country  with  the  loved  one  at  his  side.  He 
has  no  ambition  and  not  even  the  poet's  yearning  for  immortality. 
His  muse  may  go  packing  if  it  cannot  propitiate  the  fair.  As 
Tibullus  loved  the  country  life,  its  round  of  simple  duties  and 
innocent  recreations,  so  he  clung  to  its  faiths,  and  in  an  age  of  crude 
materialism  and  the  grossest  superstition  he  was  religious  in  the 
old  Roman  way.  A  simple,  gentle,  affectionate  nature  such  as  his 
could  not  fail  to  win  esteem  ;  and  his  early  death  caused  deep  regret 
in  Rome.  Tibullus  was  remarkable,  his  biographer  tells  us,  for  his 
good  looks  and  the  care  that  he  bestowed  upon  his  person.  As  a 
poet  he  reminds  us  in  many  respects  of  the  English  Collins.  His 
clear,  finished,  and  yet  unaffected  style  made  him  a  great  favourite 
with  his  countrymen  and  placed  him,  in  the  judgment  of  Quin- 
tilian,  at  the  head  of  their  elegiac  writers.  And  certainly  within 
his  own  range  he  has  no  Roman  rival.  For  natural  grace  and 
tenderness,  for  exquisiteness  of  feeling  and  expression,  he  stands 
alone.  He  has  far  fewer  faults  than  Propertius,  and  in  particular 
he  never  overloads  his  lines  with  Alexandrian  learning.  But,  for 
all  that,  his  range  is  limited  ;  and  in  power  and  compass  of  ima 
gination,  in  vigour  and  originality  of  conception,  in  richness  and 
variety  of  poetical  treatment,  he  is  much  his  inferior.  The  same 
differences  are  perceptible  in  the  way  the  two  poets  handle  their 
metre.  Tibullus  is  smoother  and  more  musical  but  liable  to  be 
come  monotonous  ;  Propertius,  with  occasional  harshnesses,  is  more 
vigorous  and  varied.  It  need  only  be  added  that  in  many  of 
Tibullus's  poems  a  symmetrical  composition  is  obvious,  although 
the  symmetry  must  never  be  reduced  to  a  fixed  and  unelastic  scheme. 

It  is  probable  that  we  have  lost  some  of  the  genuine  poems  of 
Tibullus.  On  the  other  hand,  much  has  come  down  to  us  under 


his  name  which  must  certainly  be  assigned  to  others.  Only  the 
first  and  second  books  of  the  usual  order,  or  about  1240  verses,  can 
claim  his  authorship.  The  first  book  consists  of  poems  written  at 
various  times  between  30  and  26.  It  was  probably  published  about 
25  or  24.  The  second  book  seems  to  have  been  a  posthumous  publi 
cation.  It  is  very  short,  containing  only  428  verses,  and  is  evi 
dently  incomplete.  In  both  books  occur  poems  which  give  evidence 
of  internal  disorder  ;  but  scholars  cannot  agree  upon  the  remedies 
to  be  applied. 

The  third  book,  which  contains  290  verses,  is  by  a  much  inferior 
hand.  The  writer  calls  himself  Lygdamus  and  the  fair  that  he 
sings  of  Nesera.  He  was  born  in  the  same  year  as  Ovid,  in  the 
consulship  of  Hirtius  and  Pansa ;  but  there  is  nothing  Ovidian 
about  his  work.  He  has  very  little  poetical  power,  and  his  style 
is  meagre  and  jejune.  He  has  a  good  many  reminiscences  and  imi 
tations  of  Tibullus  and  Propertius  ;  and  they  are  not  always  happy. 
The  separation  of  the  fourth  book  from  the  third  has  no  ancient 
authority.  They  form  one  in  the  best  MSS.,  and  are  quoted  as  one 
in  the  anthologies  of  the  Middle  Ages.  The  division  dates  from 
the  revival  of  letters,  and  is  due  to  the  Italian  scholars  of  the  15th 
century.  The  fourth  book  consists  of  poems  of  very  different 
quality.  The  first  is  a  composition  in  211  hexameters  on  the 
achievements  of  Messala  ;  and  very  poor  stuff  it  is.  The  author  is 
unknown  ;  but  he  was  certainly  riot  Tibullus.  The  poem  itself  was 
written  in  31,  the  year  of  Messala's  consulship.  The  next  eleven 
poems  relate  to  the  loves  of  Sulpicia  and  Cerinthus.  Sulpicia  was 
a  Roman  lady  of  high  station  and  the  daughter  of  Valeria,  Messala's 
sister.  She  had  fallen  violently  in  love  with  Cerinthus,  about 
whom  we  know  nothing  but  what  the  poet  tells  us  ;  and  he  sooii 
reciprocated  her  feelings.  The  Sulpicia  elegies  divide  into  two 
groups.  The  first  comprises  iv.  2-6,  containing  ninety-four  lines, 
in  which  the  theme  of  the  attachment  is  worked  up  into  four  grace 
ful  poems  composed  for  Sulpicia  and  Cerinthus  alternately.  The 
second,  iv.  8-12  (to  which  seven  should  be  added),  consists  of 
Sulpicia's  own  letters.  They  are  very  short,  only  forty  lines  in  all ; 
but  they  have  a  quite  unique  interest  as  being  the  only  love  poems 
by  a  Roman  woman  that  have  escaped  the  ravages  of  time.  Their 
frank  and  passionate  outpourings  remind  us  of  Catullus.  The 
style  and  metrical  handling  betray  the  novice  in  poetical  writing ; 
and  the  Latinity  is  "feminine."  The  thirteenth  poem  (twenty- 
four  lines)  claims  to  be  by  Tibullus  ;  but  it  is  a  miserable  forgery. 
It  is  little  more  than  a  cento  from  Tibullus  and  Propertius.  The 
fourteenth  is  a  little  epigram  of  four  lines.  There  is  nothing  to 
determine  its  authorship.  Last  of  all  comes  the  epigram  of  Domitius 
Marsus  already  referred  to.  To  sum  up  :  the  third  and  fourth 
books  appear  in  the  oldest  tradition  as  a  single  book  ;  if  separated, 
they  would  contain  only  290  and  373  lines  respectively,  as  against 
812  of  the  first  book  and  428  of  the  incomplete  second  ;  and  they 
comprise  pieces  by  different  authors  and  in  veiy  different  styles, 
none  of  which  can  be  assigned  to  Tibullns  with  any  certainty.  The 
natural  conclusion  of  this  is  that  we  have  here  a  collection  of 
scattered  compositions  relating  to  Messala  and  the  members  of  his 
circle  which  has  been  added  as  an  appendix  to  the  genuine  relics  of 
Tibullus.  When  this  collection  was  made  cannot  be  exactly  de 
termined  ;  but  it  was  certainly  not  till  after  the  death  of  Tibullus, 
and  probably  not  till  after  Messala's.  Besides  the  foregoing,  two 
pieces  in  the  collection  called  Priapea  have  been  attributed  to 
Tibullus  ;  but  there  is  very  little  external  and  no  internal  evidence 
of  his  authorship.  The  text  of  Tibullus  is,  on  the  whole,  better 
preserved  than  that  of  Catullus,  and  still  more  so  than  that  of 
Propertius.  But  it  still  contains  many  corruptions  and  several 
lacunae,  besides  the  disarrangements  already  referred  to. 

The  value  of  the  short  Vita  Tibulli,  which  is  found  at  the  end 
of  the  Ambrosian  and  Vatican,  also  of  inferior,  MSS.,  has  been 
much  discussed.  E.  Baehreus  maintains  that  it  is  genuine,  and 
possibly  an  abstract  from  the  book  of  Suetonius,  De  Poetis, — a  con 
jecture  supported  by  the  fact  that  even  in  so  short  a  piece  of  writing 
more  than  one  Suetonian  phrase  occurs  (Baehr.,  Tibullische  Bldtt., 
p.  4  sq.), — while  Schulze  (Ztschr.  f.  d.  Gymnasialwesen,  Berlin,  xxxii. 
658)  regards  it  as  a  mere  rifacimento  of  Horace,  Ep.,  i.  4,  and 
various  passages  in  Tibullus.  E.  Hiller  (Rhein.  Mus.,  xviii.  350) 
thinks  it  genuine,  but  assigns  it  to  the  late  classical  period, — a 
view  quite  consistent  with  an  ultimate  Suetonian  origin.  It  is  as 
follows  : — "  Albius  Tibullus,  eques  R.  e  Gabiis  [Baehrens's  ingeni 
ous  conjecture  for  the  MS.  eques  regalis,  R.  being  the  customary 
abbreviation  for  Jlomanus],  insignis  forma  cultuque  corporis  observa- 
bilis,  ante  alios  Corvinum  Messalam  ob  ingenium  [so  Baehr.,  MSS. 
originem,  others  oratoreni]  dilexit,  cuius  et  contubernalis  Aquitanico 
bello  militaribus  donis  donatus  est.  Hie  multorum  iudicio  principem 
inter  elegiographos  optinet  locum.  Epistulse  quoque  eius,  quam- 
quam  breves,  omnino  utiles  suiit  [so  the  MSS. ;  Baehrens  reads 
subtiles.  The  letters  referred  to  are  Sulpicia's].  Obiit  adulesceus, 
ut  indicat  epigramma  superscriptum "  (i.e.,  the  one  ascribed  to 
Domitius  Marsus.  These  words  seem  to  be  a  later  addition  to  the 
Life}. — Another  moot  question  of  some  importance  is  whether  our 
poet  should  be  identified  with  the  Albius  of  Horace  (Od.,  i.  33  ; 
Epist.,  i.  4),  as  is  done  by  the  commentator  Porphyrio  (200-250 
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A.D.)  in  his  Scholia.  In  the  former  passage  Horace  tells  Albius  to 
moderate  his  grief  at  the  cruelty  of  Glycera,  nor  to  descant  in 
piteous  elegies  on  her  broken  faith  and  the  victory  of  a  younger 
rival.  It  is  clear  that  Glycera  cannot  be  Nemesis  ;  for  it  is  a 
pseudonym,  as  the  context  shows,  and  Horace  would,  of  course, 
have  used  the  same  pseudonym  as  Tibullus.  If,  on  the  other 
hand,  Nemesis  were  a  real  name,  Horace  had  no  occasion  to  use 
a  pseudonym.  It  is  possible  that  Tibullus  had  another  mistress, 
Glycera,  of  whom  we  know  nothing  further,  and  that  the  miserabiles 
elegi  have  perished  ;  but  this  is  a  mere  supposition.  The  Albius  of 
the  epistle  has  an  estate  at  Peduin,  where  Horace  conjectures  he 
may  be  musing  or  writing.  He  is  handsome,  rich,  and  knows  how 
to  enjoy  life.  He  is  wise  and  has  the  gift  of  speech,  popularity, 
reputation,  and  good  health  abunde, — an  enviable  list  of  attributes, 
but  certainly  one  which  does  not  agree  very  well  with  what  we 
know  from  elsewhere  of  Tibullus.  The  theory,  then,  that  these 
passages  refer  to  Albius  Tibullus  must  be  pronounced,  with  Baehrens, 
unproven  ;  and  the  forma  of  Horace's  Albius  must  not  be  used,  as 
Schulze  uses  it,  to  subvert  the  credit  of  the  insignis  forma  of  the 
Life. — Ovid,  Trist.,  iv.  10,  53  sq.,  "successor  fuit  hie  [Tibullus] 
tibi,  Galle,  Propertius  illi,  quartus  ab  his  serie  temporis  ipse  fui." 
In  the  preceding  couplet  he  had  said,  "  Vergilium  vidi  tan  turn  nee 
amara  Tibullo  tempus  amicitue  fata  dedere  uiese."  Ovid,  who  was 
born  in  43,  would  be  only  twenty-four  at  Tibullus's  death  if  it 
occurred  in  19. — The  loss  of  Tibullus's  landed  property  is  attested 
by  himself  (i.  1,  19  sq. ),  "Vos  quoque  felicis  quondam,  mine 
pauperis  agri  custodes,  fertis  munera  vestra,  Lares.  Tune  vitula 
innumeros  lustrabat  ctesa  iuvencos  ;  mine  agna  exigui  est  hostia 
parva  soli"  (coinp.  41,  42).  Its  cause  is  only  an  inference,  though 
a  very  probable  one.  That  he  was  allowed  to  retain  a  portion  of 
his  estate  with  the  family  mansion  is  clear  from  ii.  4,  53,  ' '  Quin 
etiam  sedes  iubeat  si  veudere  avitas,  ite  sub  imperium  sub  titulum- 
que,  Lares."  Compare  the  passages  quoted  above  and  i.  1,  77,  78. — 
Messala  composed  epigrams  (Plin.,  Ep.,  v.  3)  and  bucolic  poems 
(comp.  the  pseudo- V  irgilian  Catalepton,  ii. ) ;  but  he  was  more  con 
spicuous  as  a  patron  than  as  a  poet.  On  his  circle  and  that  of 
Maecenas,  see  Teuffel,  Gesch.  der  romischen  Literatur,  4th  ed.,  p. 
431  (vol.  i.  p.  389  of  the  Eng.  transl.).  Other  members  of  the  circle 
were  Messala's  brother,  Pedius  Publicola,  jEmilius  Macer  (probably 
the  Macer  addressed  in  ii.  6),  Valgius  Rufus,  Lygdamus,  Sulpicia, 
and  others,  and  even  Ovid  to  a  certain  extent  (Ov.,  Pont.,  i.  7,  28 
sq. ;  Trist. ,  iv.  4,  27  sq. ).  Tibullus  was  Messala's  contubernalis  in 
the  Aquitanian  war  ( Vita  Tib.  and  Tib. ,  i.  7,  9  sq. ,  a  poem  com 
posed  for  Messala's  triumph).  It  should  be  stated  that  the  date  of 
the  Aquitanian  campaign  is  still  undetermined.  It  has  been 
assigned  to  30,  29,  and  28.  He  received  militaria  dona  ( Vita) ; 
Baehrens  unkindly  suggests  it  was  for  purely  poetical  services  (Tib. 
Bl.,  p.  15).  Tibullus's  dislike  of  war  is  always  coining  to  the  surface 
(e.g.,  i.  3  ;  i.  10),  and  so  also  his  love  of  quiet  and  retirement  (i.  1  ; 
ii.  1 ;  3,  1  sq.). — Apuleius  (Apol.,  10),  "accusent  Tibullum  .  .  .  quod 
ei  sit  Plania  in  animo,  Delia  in  versu  "  ;  this  is  the  most  probable 
form  of  the  name,  Delia  (drjXos)  being  a  translation  of  Plania.  As 
regards  her  station,  it  should  be  noticed  that  she  was  not  entitled 
to  wear  the  stola,  the  dress  of  Roman  matrons  (i.  6,  68).  Her  husband 
is  mentioned  as  absent  (i.  2,  67  sq.).  She  eludes  the  custodes  placed 
over  her  (i.  2,  15,  and  6,  7).  Tibullus's  suit  was  favoured  by  Delia's 
mother,  of  whom  he  speaks  in  very  affectionate  terms  (i.  6,  57  sq.). 
For  Tibullus's  illness  at  Corcyra,  see  i.  3,  1  sq.,  55  sq.  The  fifth 
elegy  was  written  during  estrangement  (discidium)  and  the  sixth 
after  the  return  of  the  husband  and  during  Delia's  double  infidelity. 
On  the  difficulty  of  "harmonizing"  the  Delia  elegies,  see  F.  Leo 
(in  Kiessling  and  Wilamowitz-Mollendorfs  Philol.  Unters.,  ii.  pp. 
19-23),  who  is,  however,  too  sceptical.  Any  other  attachments  that 
Tibullus  formed  (such  as  the  supposed  one  for  Glycera)  must  have 
fallen  between  the  end  of  the  Delia  and  the  beginning  of  the 
Nemesis  connexion. —Ovid,  writing  at  the  time  of  Tibullus's  death 
(Am.,  iii.  9,  31),  says — "  Sic  Nemesis  loiigum,  sic  Delia,  nomen  habe- 
bunt,  altera  cura  recens,  altera  primus  amor."  Nemesis  is  the  sub 
ject  of  book  ii.  3,  4,  6.  The  mention  of  a  lena  (ii.  6)  settles  her 
position.  The  connexion  had  lasted  a  year  when  ii.  5  was  written 
(see  ver.  109).  It  is  worth  noticing  that  Martial  selects  Nemesis  as 
the  source  of  Tibullus's  reputation,  "fama  est  arguti  Nemesis  lasciva 
Tibulli"  (Epigr.,  viii.  73,  7);  compare  xiv.  193,  "ussit  amatorem 
Nemesis  lasciva  Tibullum,  in  tota  iuvit  quern  nihil  esse  domo," 
where,  however,  the  second  line  is  taken  from  one  of  the  Delia 
elegies^  Ovid,  Amores,  iii.  9,  58,  "me  tenuit  moriens  deficiente 
manu."  The  point  of  this  can  only  be  seen  by  reference  to  Tib.,  i.  1, 
60,  where  Delia  is  addressed,  "  te  teneam  moriens  deficiente  manu." 
—The  epigram  of  Domitius  Marsus  on  his  death  is  as  follows  :  "  Te 
quoque,  Vergilio  comitem,  non  sequa,  Tibulle,  Mors  iuvenem  campos 
misit  ad  Elysios,  ne  foret  aut  elegis  molles  qui  fleret  amores  aut 
caueret  forti  regia  bella  pede."— Tibullus  condemns  the  rough 
handling  which  the  inamorata  often  suffered  from  her  Roman  lover, 
e.g.,  i.  10,  59-60 — "A!  lapis  est  ferrumque,  suam  quicumque  puellam 
verberat ;  e  caelo  deripit  ille  deos."  The  tenderness  of  the  passage 
paraphrased  above  (ii.  6,  41)  is  perhaps  unmatched  in  ancient  poetry  : 
"  desino,  ne  doming  luctus  renoventur  acerbi.  Non  ego  sum  tanti 


ploret  ut  ilia  semel." — His  love  for  a  rustic  life  and  rustic  worship 
appears  throughout  whole  poems,  as  in  i.  1  and  ii.  1,  2.  Of  hi.i 
poetry  he  says  (ii.  4,  19),  "Ad  dominam  faciles  aditus  per  carmin.i 
quaero;  ite  procul,  MUSPB,  si  nihil  ista  valent." — Specimens  of 
Tibullus  at  his  best  may  be  found  in  i.  1,  3,  89-94  ;  5,  19-36 ;  9, 
45-68;  ii.  6.  Quintilian  says  (List.,  x.  1,  93),  "Elegia  quoque 
Grtecos  provocamus,  cuius  mihi  tersus  atque  elegans  maxime  videtur 
auctor  Tibullus  ;  sunt  qui  Propertium  malint ;  Ovidius  utroque  las- 
civior  sicut  durior  Gallus." — Ovid  (Am.,  I.e.)  well  calls  him  cultus, 
Martial  argutus,  "  fine-toned. "  A  short  but  not  inadequate  account 
of  Tibullus's  prosody  is  given  by  L.  Mueller  in  his  introduction 
to  Tibullus  (Catullus,  Tibullus,  und  Propertius,  Leipsic,  1880). 
Catullus  and  Tibullus  lengthen  a  short  vowel  before  sp  and  fr  ; 
Propertius  always  keeps  it  short  in  similar  conjunctions,  even 
where  s  is  followed  by  two  consonants,  as  in  striges.  Catullus, 
and  in  three  cases  Tibullus,  allow  a  trisyllabic  verb  to  close  the 
pentameter.  Propertius  never  permits  himself  this  liberty,  al 
though  in  his  earlier  poems  he  has  as  many  trisyllabic  endings  as 
Tibullus. — The  chronology  of  the  first  book  is  discussed  amongst 
others  by  Baehrens  (Tib.  BL,  pp.  12-24).  But  the  data  do  not 
admit  in  all  cases  of  his  precise  determinations.  Baehrens  and 
Hiller  (Hermes,  xviii.  353)  agree  that  the  second  book  was  post 
humous.  If  it  had  been  known  to  Ovid  when  he  wrote  his  elegy 
on  the  poet's  death,  it  seems  certain  that  he  would  have  quoted 
from  it.  Hiller  assigns  2  B.C.  as  an  inferior  limit,  by  which  time 
Ov.,  Ars  Am.,  iii.  3,  535  sq.,  must  have  been  written.  Amongst 
the  "disarranged  poems"  are  i.  1,  4,  6  and  ii.  3,  5.  Proposed  re 
arrangements  of  them  may  be  found  in  Killer's  Tibullus  (1885). 
Charisius  (pp.  66  and  105)  quotes  part  of  a  hexameter  which  is  not 
found  in  the  extant  poems  of  Tibullu?. 

The  Tibulliau  authorship  of  book  iii.  has  long  ago  been  sur 
rendered  by  scholars.  Its  latest  defenders  have  been  Fuss  (De 
Elegg.  Libro  quern  Lygdami  esse  putant,  Miinster,  1867)  and  the 
English  translator,  J.  Cranstoun.  It  has  been  suggested  that 
Lyydamus  (\iry5os,  white  marble)  is  a  Grecizing  of  Albius,  some 
relation  of  Tibullus  (compare  Hiller,  Hermes,  xviii.  353,  n.  2); 
and  this  is  possible.  Gruppe's  long-exploded  theory  that  Ovid 
was  the  author  has  been  recently  revived  by  J.  Kleeman  (De  Libri 
III.  Carminibus  quse,  Tibulli  Nomine  circumferuntur,  Strasburg, 
1876).  Considerable  difficulty  is  caused  by  iii.  5,  15-20,  which 
contains  agreements  with  three  passages  of  Ovid,  Ars  Am.,  ii.  669 
sq.  ;  Tr.,  iv.  10,  6:  "cum  ceeidit  fato  consul  uterque  pari" 
(Lygdamus  and  Ovid  using  word  for  word  the  same  expression  for 
the  year  of  their  birth,  the  consulship  of  Hirtius  and  Pansa) ;  and 
Am.,  xi.  14,  23  sq. ,  which  are  much  too  close  to  be  accidental,  and 
in  which  the  theory  that  Ovid  was  the  imitator  is  excluded  by  the 
fact  that  the  lines  are  much  more  appropriate  to  their  surroundings 
in  Ovid  than  in  Lygdamus.  In  consequence  Baehrens  ( Tib.  Bl. , 
40)  regards  the  poem  as  written  after  13  A.D.,  the  date  of  the 
Tristia,  while  Hiller  (I.e.,  p.  359)  regards  the  lines  as  a  later  addi 
tion  by  Lygdamus  himself.  In  either  case  it  would  be  published 
after  13.  The  line  quoted  above  may  have  obtained  proverbial 
currency  before  either  of  the  passages  was  written,  as  the  death  of 
both  consuls  in  one  year  would  have  impressed  the  Roman  imagina 
tion  as  powerfully  as  the  coincident  deaths  of  Adams  and  Jefferson 
did  the  American.  In  that  case  no  part  of  book  iii.  need  be  later 
than  the  Christian  era.  For  Lygdamus's  imitations  of  Tibullus, 
see  Gruppe,  Die  romische  Elegie,  i.  112  sq.  There  are  resemblances 
between  the  pseudo-Tibullus  and  the  Catalepton  (Baehr.,  op.  cit.,  p. 
52).— The  view  of  Baehrens  (Tib.  Bldtt.,  49)  and  others  that  iii. 
and  iv.  originally  formed  one  book  may  now  be  considered  estab 
lished,  in  spite  of  Birt's  objections  (Das  antike  Buchwesen,  426  sq. ) ; 
and  Hiller  in  his  edition  prints  them  as  one.  They  were  published 
some  time  after  book  ii.,  probably  after  the  death  of  Messala  (Baeh 
rens,  op.  cit.,  48,  adds,  "and  of  his  son  Messalinus  ').  Further 
determination  of  the  date  is  impossible.  We  do  not  know  when 
they  were  added  to  the  genuine  poems  of  Tibullus  ;  but  it  was  prob 
ably  before  the  Life  was  written. — Most  scholars  since  Lachmanu 
(Kl.  Schr.,  ii.  149)  have  condemned  the  "Panegyric  on  Messala." 
It  is  an  inflated  and  at  the  same  time  tasteless  declamation,  entirely 
devoid  of  poetical  merit.  The  language  is  often  absurdly  exagger 
ated,  e.g.,  190  sq.  The  author  himself  seems  to  be  conscious  of 
his  own  deficiencies  (1  sq.,  177  sq.).  All  that  we  know  about  him 
is  that  he,  like  so  many  of  his  contemporaries,  had  been  reduced 
to  poverty  by  the  loss  of  his  estates  (181  sq.).  The  date  is  fixed 
by  121  sq.—  Sulpicia  was  the  daughter  of  Servius  Sulpicius  (iv.  10, 
4),  and  she  seems  to  have  been  under  the  tutelage  of  Messala  (cf. 
14,  5-8),  her  uncle  by  marriage  (Haupt,  Hermes,  iv.  33  sq.).  Cerin- 
thus  is  a  real  name.  He  was  probably  a  Greek  (Baehr.,  p.  41  and 
note).  He  is  not  to  be  identified  with  the  Cornutus  addressed  in 
Tib.,  ii.  2,  3.  Gruppe  (op.  cit.,  27)  and  Teuffel  (Studien,  367)  attri 
bute  iv.  2-6  to  Tibullus  himself ;  but  the  style  is  different,  and  it 
is  best  to  answer  the  question  as  Baehrens  does  (p.  46)  with  a  non 
liquet.  For  Sulpicia's  style  and  its  feminine  Latinity,  compare 
Gruppe  (op.  cit.,  i.  49  sq.). — The  direct  ascription  of  iv.  13  (verse 
13 — "  nunc  licet  e  caelo  mittatur  arnica  Tibullo  ")  to  Tibullus  prob 
ably  led  to  its  being  included  in  the  collection.  Later  on,  it  and 
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the  epigram  together  caused  the  addition  of  the  pseudo-Tibulliana 
to  the  genuine  works.  Although  not  suspected  till  recently,  it  is 
unquestionably  spurious  ;  see  the  examination  by  Postgate  (Journ. 
of  Phil.,  ix.  280  sq. ). — The  authorship  of  the  two  Priapea  (one  an 
epigram  and  the  other  a  longer  piece  in  iambics)  is  discussed  by 
Hiller  (Hermes,  xviii.  343-9).  His  conclusions  are  that,  as  regards 
the  iambics,  the  theory  that  Tibullus  was  its  author,  though  from 
the  nature  of  the  case  it  does  not  admit  of  complete  disproof,  rests 
upon  the  slightest  of  foundations,  and,  as  regards  the  epigram,  that 
the  hypothesis  of  a  Tibullian  authorship  is  quite  inadmissible. 

The  text  of  Tibullus  is  in  a  much  better  condition  than  it  was  in  Lachmann's 
time,  thanks  to  the  recent  discovery  of  new  MSS.  by  E.  Baehrens.  Of  these 
the  Ambrosianus  (A),  of  date  about  1374,  and  the  Vaticanus  (V),  end  of  the  14th 
or  beginning  of  the  15th  century,  agree  so  closely  that  they  can  be  referred  to 
an  original  extant  in  the  early  part  of  the  12th  or  13th  century  but  long  since 
lost.  A  third  is  the  Guelferbytanus  (G),  written  in  Lombard  characters,  but 
on  parchment  of  the  beginning  of  the  15th  century.  Baehrens,  who  attaches 
great  importance  to  the  original  readings  of  this  codex,  considers  it  a  faithful 
copy  of  a  10th  or  llth  century  MS.  Besides  these  we  have  a  number  of  extracts 
from  Tibullus  in  the  Florilegium  Parisinum,  an  anthology  from  various  Latin 
writers  which  probably  dates  back  to  the  llth  century,  and  which  we  have 
from  two  MSS.  at  Paris  (7647  and  17903) ;  see  Meyncke,  Rhein.  Mus.,  xxv.  369 
sq.  Baehrens  considers  that  these  excerpta  Parisina  and  G  are  closely  con 
nected,  and  that  their  original  and  that  of  A  and  V  were  both  descended  from 
a  more  ancient  MS.,  which  he  calls  O,  but  which  was  still  full  of  corruptions. 
The  so-called  Excerpta  Frisingensia,  preserved  in  an  11th-century  MS.  (now  at 
Munich),  but  unfortunately  very  few  in  number,  are  extracted  from  a  much 
better  MS.  than  O.  Still  better  was  the  Fragmentum  Cuiacianum,  which  we 
know  only  from  Scaliger's  collation  (in  the  library  at  Leyden),  and  which  is 
to  be  carefully  distinguished  from  the  codex  Cuiacianus,  a  late  MS.  containing 
Catullus,  Tibullus,  and  Propertius,  and  still  extant.  It  only  contained  from 
iii.  4,  65  to  the  end.  The  codices  which  Lachmann  used  are  later  than  all  the 
foregoing  and  full  of  interpolations.  Baehrens's  estimate  of  the  MS.  authorities 
for  Tibullus  has  not  been  accepted  in  all  its  details.  In  particular  his  high 
estimate  of  G  has  been  disputed  by  Leo,  op.  cit.,  p.  3;  Rothstein,  De  Tibulli 
Codicibus,  p.  67  sq.  (who  also  endeavours  to  raise  Lachmaun's  MSS.  to  an  inde 
pendent  position  again) ;  and  others.  B.  Leonhard,  in  a  careful  disserta 
tion,  De  Codicibus  Tibullianis  Capita  Tria  (Munich,  1882),  agrees  with  Baehrens 
in  the  main,  though  his  pedigree  of  the  MSS.  (p.  53)  is  more  elaborate. 

Editions. — The  first  two  editions  of  Tibullus  and  the  pseudo-Tibulliana  are 
that  with  Catullus,  Propertius,  and  the  Silvse  of  Statins  by  Vindelin  de  Spira 
(Venice,  1472)  and  one  of  Tibullus  separately  by  Florentius  de  Argentina,  prob 
ably  printed  in  the  same  year.  Compare  Huschke,  Tibullus,  Praef.,  vi.  sq., 
xxiii.  sq.  Amongst  others  we  may  mention  those  by  Scaliger  (with  Catullus 
and  Propertius,  Paris,  1577,  1582,  &c.),  Broukhuys  (Amsterdam,  1708),  Vulpius 
(Padua,  1749),  Heyne  (Leipsic,  1817,  4th  ed.  by  Wunderlich  ;  with  supplement 
by  Dissen,  1819),  Huschke  (Leipsic,  1819,  2  vols.),  Lachmann  (Berlin,  1829, 
the  first  critical  edition),  Dissen  (Gottingen,  1835).  The  most  important  edition 
with  critical  apparatus  is  that  of  E.  Baehrens  (Leipsic,  1878).  The  most  recent 
edition,  with  critical  introduction  and  index,  is  E.  Hiller's  (Leipsic,  1885). 
Recent  texts  are  those  of  L.  Mueller  (Leipsic,  1880 ;  also  with  Catullus  and 
Propertius)  and  Haupt-Vahlen  (Leipsic,  1885).  There  is  no  good  recent  comment 
ary  on  Tibullus ;  we  have  to  fall  back  on  Heyne  and  Dissen.  That  by  B.  Fabricius 
(Berlin,  1SS1)  does  not  even  comprise  all  the  poems.  Some  contributions 
are  made  to  the  subject  in  F.  Leo's  paper  in  Kiessling's  and  Wilamowitz- 
Moellendorfs  Philol.  Unters.,  ii.  p.  3sq.,  and  by  J.  Vahlen  in  the  Monatsberichte 
of  the  Berlin  Academy,  1878,  pp.  343-356.  For  fuller  bibliographies,  see  Engel- 
mann's  Bibliotheca  Scriptorum  Latinorum  (ed.  Preuss,  1882)  and  J.  E.  B. 
Mayor's  Bibliographical  Clue  to  Latin  Literature  (1875).  For  the  older  editions, 
see  the  preface  to  Huschke's.  There  is  an  excellent  account  of  Tibullus  in  W. 
S.  Teuffcl's  Gesch.  d.  romisch.  Literatur  (4th  ed.,  L.  Schwabe,  1882).  Those 
in  the  Eng.  tr.  and  Pauly's  Real-Encyklopddie  are  antiquated.  The  following 
translations  into  English  verse  are  known, — by  Dart  (London,  1720),  Grainger 
(London,  1739,  2  vols.,  with  Latin  text  and  notes,  subsequently  reprinted), 
Cranstoun  (Edinburgh  and  London,  1S72).  An  Essay  tounrds  a  New  Edition  of 
the  Elegies  of  Tibullus,  with  a  Translation  and  Notes  (London,  1792),  merely  con 
tains  i.  1  and  7,  29-48.  Sir  C.  A.  Elton,  Specimens  of  the  Classic  Poets  (London, 
1814,  vol.  xii.  141-171)  contains  i.  1 ;  ii.  4  ;  iii.  2-4  ;  6,  33  to  end  ;  iv.  2,  3.  To 
these  should  probably  be  added  Tibullus,  with  other  Translations  from  Ovid, 
Horace,  &.C.,  by  Richard  Whiffin,  London,  1829.  Cranstoun's  is  the  only  com 
plete  version  of  merit ;  but  it  is  far  inferior  to  the  translations  by  Elton,  from 
whom  Cranstoun  seems  sometimes  to  have  borrowed.  (J.  P.  P.) 

TIBUK,     See  TIVOLI. 

TIC  DOULOUREUX.     See  NEURALGIA. 

TICINO,  or  TESSIN,  a  canton  of  Switzerland,  ranking 
as  eighteenth  in  the  Confederation,  consists  of  the  upper 
basin  of  the  river  from  which  it  takes  its  name, — the  Val 
Leventina,  with  the  tributary  valleys  of  Blegno  and  Maggia 
— and  farther  south  takes  in  the  districts  of  Lugano  and 
Mendrisio  between  Lakes  Maggiore  and  Como.  Its  total 
area  is  1088*2  square  miles,  which  is  exceeded  by  only  four 
other  Swiss  cantons, — Graubiinden  (Grisons),  Bern,Valais, 
and  Vaud.  Of  this  725'8  square  miles  are  classed  as  pro 
ductive,  including  215'3  square  miles  covered  by  forests 
and  33'8  by  vines ;  of  the  unproductive  portion  24'3 
square  miles  are  occupied  by  lakes  (most  of  that  of 
Lugano  belonging  to  the  canton)  and  13'1  by  glaciers. 
The  highest  points  in  the  canton  are  the  Basodine  (10,749 
feet)  in  the  north-west  and  the  Valrhein  (11,148  feet)  in 
the  north-east  corners.  In  1880  the  population  was 
130,777  (the  females  exceeding  the  males  by  10,000, 
doubtless  owing  to  the  emigration  of  the  latter),  being 
an  increase  of  11,158  on  that  of  1870;  the  increase  was 
particularly  marked  in  the  Val  Leventina  and  is  due  to 
the  influence  of  the  St  Gotthard  Railway,  which  traverses 


the  entire  canton.  Of  this  population  129,409  speak 
Italian ;  342  of  the  remainder  form  the  German-speaking 
hamlet  of  Bosco  or  Gurin  in  the  Val  Caverna  (in  north 
west),  a  colony  from  the  neighbouring  valley  of  Formazza 
or  Pommat,  which  is  politically  Italian.  In  religion 
130,017  are  Roman  Catholics.  Until  1859  Ticino  was 
partly  (Val  Leventina,  Val  Blegno,  and  the  Riviera)  in  the 
metropolitan  diocese  of  Milan,  chiefly  in  that  of  Como,  and 
is  still  practically  (though  not  legally)  administered  by 
these  two  bishops, — all  attempts  made  hitherto  to  incor 
porate  them  with  the  see  of  Chur  or  to  secure  the  erection 
of  a  special  see  for  them  having  failed.  The  chief  towns 
are  Lugano  (6129  inhabitants),  Airolo  (3674),  Mendrisio 
(2749),  Locarno  (2645),  and  Bellinzona  (2436).  Formerly 
Lugano,  Locarno,  and  Bellinzona  were  the  capital  by  turns 
of  six  years  each;  but  since  1881  the  seat  of  government 
has  been  permanently  fixed  at  Bellinzona.  Ticino  stands 
in  a  comparatively  low  position  as  regards  moral,  educa 
tional,  agricultural,  and  commercial  matters.  It  has  pro 
duced  a  number  of  sculptors,  painters,  and  architects. 
Many  of  the  men  migrate  during  the  summer  in  search  of 
work  as  picture-dealers,  waiters  in  cafes,  chimney-sweeps, 
and  especially  as  masons,  plasterers,  labourers,  and  navvies. 
A  large  quantity  of  fruit  is  grown ;  the  chief  articles  ex 
ported  are  cattle,  hay,  fish,  chestnuts,  and  earthenware. 
In  manners,  customs,  and  general  character  the  inhabitants 
strongly  resemble  their  Italian  neighbours. 

The  canton  is  made  up  of  all  the  permanent  conquests  (with  one 
or  two  trifling  exceptions)  made  by  different  members  of  the  Swiss 
League  south  of  the  main  chain  of  the  Alps.  From  an  historical 
point  of  view  Italian  Switzerland  falls  into  three  groups : — (1) 
Val  Leventina,  conquered  by  Uri  in  1440  (previously  held  from 
1403  to  1426) ;  (2)  Bellinzona,  the  Riviera,  and  Val  Blegno  (held 
from  1419  to  1426),  won  in  1500  from  the  duke  of  Milan  by  men 
from  Uri,  Schwyz,  and  Nidwald,  and  confirmed  by  Louis  XII.  of 
France  in  1503  ;  (3)  Locarno,  Val  Maggia,  Lugano,  and  Mendrisio, 
seized  in  1512  by  the  Confederates  when  fighting  for  the  Holy 
League  against  France,  ruled  by  the  twelve  members  then  in  the 
League,  and  confirmed  by  Francis  I.  in  the  treaty  of  1516.  These 
districts  were  governed  by  bailiffs  holding  office  two  years  and 
purchasing  it  from  the  members  of  the  League  ;  each  member  of 
group  3  sent  annually  an  envoy,  who  conjointly  constituted  the 
supreme  appeal  in  all  matters.  This  government  was  very  harsh 
and  is  one  of  the  darkest  pages  in  Swiss  history.  Yet  only  one  open 
revolt  is  recorded — that  of  the  Leventina  against  Uri  in  1755.  In 
1798  the  people  were  distracted  by  the  Swiss  and  "Cisalpine  re 
public  "  parties,  but  sided  with  the  Swiss.  On  being  freed  from 
their  hated  masters,  they  were  formed  into  two  cantons  of  the 
Helvetic  republic — Bellinzona  ( =  1  and  2  above)  and  Lugano  ( =  3). 
In  1803  all  these  districts  were  formed  into  one  canton — Ticino — 
which  became  a  full  member  of  the  Swiss  Confederation.  From 
1810  to  1813  it  was  occupied  by  the  troops  of  Napoleon.  The 
roads  over  the  Bernardino  (1819-23)  and  the  St  Gotthard  (1820-30) 
were  made  under  the  constitution  of  1814.  But  many  of  the  old 
troubles  reappeared  and  were  only  done  away  with  by  the  consti 
tution  of  23d  July  1830,  which  (with  subsequent  modifications) 
prevails  at  the  present  time.  A  legislative  assembly  (112  members) 
chosen  by  direct  election  and  an  executive  (5  members)  chosen  by 
the  legislature  are  its  principal  features.  The  "optional  referen 
dum  "  (permitting  the  submission  of  any  law  to  a  popular  vote  if 
asked  for  by  a  certain  number  of  citizens)  was  adopted  in  1883.  In 
1848,  on  religious  grounds  and  owing  to  fears  as  to  customs  duties, 
the  canton  voted  in  the  minority  against  the  Federal  constitution 
of  that  year ;  but  in  1874,  though  the  people  voted  against  the  re 
vised  constitution,  the  legislature  adopted  it,  and  the  canton  was 
counted  as  one  of  the  majority.  Since  1830  the  local  history  of  the 
canton  has  been  very  disturbed  owing  to  the  fact  that,  though 
Roman  Catholicism  is  the  state  religion,  and  all  the  population  are 
Roman  Catholic  (the  few  Protestants  having  been  expelled  from 
Locarno  in  1555),  they  are  divided  between  the  Radical  and  Ultra 
montane  parties.  Since  1876  the  intervention  of  Federal  troops 
(already  known  in  1870)  has  been  quite  common  in  consequence 
of  conflicts  of  the  local  authorities  inter  se,  or  against  the  Federal 
assembly. 

See  DerKanlon  Tessin,  by  Stefano  Franscini  (St  Gall,  1835). 

TICK.     See  MITE. 

TICKELL,  THOMAS  (1686-1740),  English  man  of  letters, 
the  son  of  a  clergyman,  was  born  at  Bridekirk,  near  Car 
lisle,  in  1686.  After  a  good  preliminary  education  he 
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•went  to  Queen's  College,  Oxford,  where  in  1708  he  took 
his  degree,  and  of  which  college  he  was  two  years  later 
elected  fellow.  He  did  not  take  orders,  but  by  a  dispensa 
tion  from  the  crown  was  allowed  to  retain  his  fellowship 
until  his  marriage  in  1726.  As  a  poet  Tickell  displayed 
very  mediocre  qualities.  His  success  in  literature,  as  in 
life,  was  mainly  due  to  the  friendship  and  patronage  of 
Addison,  who  procured  for  him  (1717)  the  under-secretary- 
ship  of  state,  to  the  chagrin  of  Steele,  who  thenceforth  bore 
Tickell  no  good  will.  During  the  peace  negotiations  with 
France  Tickell  published  the  Prospect  of  Peace,  which  was 
well  spoken  of  in  the  Spectator  and  reached  a  sixth  edition. 
In  1717  he  brought  out  a  translation  of  the  first  book  of 
the  Iliad  contemporaneously  with  Pope's  version.  Ken 
sington  Gardens,  his  longest  poem,  which  appeared  in  1722, 
is  inflated  and  pedantic,  and  was  doomed  to  oblivion  from 
its  birth.  Dr  Johnson's  criticism  of  it  gives  it  its  due  meed 
of  praise  and  blame.  The  most  popular  of  Tickell's  poeti 
cal  writings  was  the  ballad  of  "  Colin  and  Lucy,"  which 
will  bear  comparison  with  some  of  the  ballad  poems  of 
Wordsworth.  Whether  from  fear  of  Pope's  rivalry  or  from 
unbiassed  choice,  Tickell  abandoned  the  translation  of  the 
Iliad  and  set  about  rendering  the  Odyssey  and  Lucan  into 
English.  In  1725  he  was  appointed  secretary  to  the  lords 
justices  of  Ireland, — a  post  which  he  retained  until  his 
death,  which  took  place  at  Bath  on  23d  April  1740. 
Tickell  rose  once  above  the  level  of  mediocrity,  when  he 
wrote  his  elegy  addressed  to  the  earl  of  Warwick  on  the 
death  of  Addison.  Posterity  has  endorsed  Dr  Johnson's 
affirmation  that  this  elegy  is  equal  in  sublimity  and  ele 
gance  to  any  funeral  poem  which  had  theretofore  appeared, 
— and  this  notwithstanding  Steele's  caustic  disparagement, 
that  it  was  only  "prose  in  rhyme."  Tickell  also  contributed 
to  the  Spectator  and  the  Guardian. 

See  "  T.  Tickell,"  in  Johnson's  Lives  of  the  Poets  ;  the  Spectator  ; 
Anderson's  English  Poets ;  Ward's  English  Poets. 

TICKNOR,  GEORGE  (1791-1871),  historian  of  Spanish 
literature,  was  born  at  Boston  (Mass.),  on  1st  August  1791. 
He  received  his  early  education  from  his  father,  Elisha 
Ticknor,  who,  though  at  that  time  in  business,  had  been 
principal  of  the  local  Franklin  public  school  and  was  the 
originator  both  of  the  system  of  free  primary  schools  in 
Boston  and  of  the  first  New  England  savings-bank.  He 
studied  at  Dartmouth  College  from  1805  to  1807,  and  on 
leaving  it  was  placed  for  nearly  three  years  under  Dr 
Gardiner,  a  pupil  of  Dr  Parr.  In  the  autumn  of  1810 
Ticknor  entered  the  office  of  a  leading  Massachusetts 
lawyer,  and,  though  his  studies  appear  to  have  been  liter 
ary  rather  than  legal,  he  was  admitted  to  the  bar  in  1813. 
He  at  once  commenced  practice ;  but  a  year's  experiment 
convinced  him  that  scholarship  and  letters  would  be  more 
congenial  to  his  abilities.  In  the  spring  of  1815  he  set  sail 
for  England.  Attractive  in  appearance,  cultured,  vivacious, 
and  sympathetic,  he  had  won  many  influential  friends  in 
America,  and  his  introductions  gave  him  access  to  most  of 
the  men  then  worth  knowing  in  Europe.  He  spent  nearly 
two  years  at  Gottingen  ;  but  he  also  visited  the  chief 
towns  on  the  Continent,  meeting  Prescott  for  the  first  time 
at  Paris,  and  spending  some  months  in  Spain  and  Portugal, 
the  life  and  literatures  of  which  had  already  strong  attrac 
tions  for  him.  Returning  to  America  in  the  summer  of 
1819,  he  was  inducted  in  the  August  following  to  the 
Smith  professorship  of  French  and  Spanish  literature  and 
to  the  college  professorship  of  belles-lettres  at  Harvard. 
The  history  and  criticism  of  Spanish  literature  was  in 
many  respects  a  new  subject  at  that  time  even  in  Europe, 
— the  Spaniards  themselves  having  no  adequate  treatment 
of  their  literature  as  a  whole,  and  both  Bouterwek  and 
Sismondi  having  worked  with  scanty  or  second-hand  re 
sources.  To  supply  this  want,  therefore,  he  gave  his  most 


serious  thought,  developing  in  his  lectures  the  scheme  of 
his  more  permanent  work.  In  June  1821  his  father  died, 
and  in  September  he  married  Anna,  daughter  of  Samuel 
Eliot,  a  merchant  and  founder  of  the  chair  of  Greek 
literature  at  Harvard  College.  In  the  years  following 
1821  Ticknor  made  a  vain  effort  to  introduce  measures  of 
university  reform.  The  death  of  his  only  son  in  1834  and 
the  subsequent  failure  of  his  wife's  health  led  him  to 
resign  his  post  at  Cambridge  to  Longfellow ;  and  in  the 
spring  of  1835  he  again  went  to  Europe,  where  he  re 
mained  until  1838.  From  that  time  till  his  death  he 
lived  chiefly  at  Boston.  Till  1849  he  published  only 
occasional  reviews  and  papers,  such  as  his  essays  on 
Moore's  Anacreon,  on  Milton's  Paradise  Lost,  and  on 
Thatcher's  Sermons,  in  1812 ;  on  Michael  Stiefel,  in  1816  ; 
on  Griscom's  Tour  in  Europe  and  on  General  La  Fayette, 
in  1824  ;  on  amusements  in  Spain  and  on  changes  in  Har 
vard  College,  in  1825;  on  Chateaubriand,  in  1827;  on 
Daniel  Webster,  in  1831 ;  and  on  the  best  mode  of  teach 
ing  living  languages,  in  1832.  His  History  of  Sj)anish 
Literature,  the  first  editions  of  which  appeared  in  New 
York  and  London  in  1849,  was  welcomed  on  all  hands 
as  the  standard  work  on  the  subject,  and  was  rapidly 
translated  into  Spanish  and  other  Continental  languages. 
Whatever  its  defects,  it  at  least  reduced  to  system  and 
clearness  a  large  mass  of  varied  historical  material  hitherto 
only  vaguely  known  ;  and  its  copious  references  to  authori 
ties  and  editions  and  its  loving  exploration  of  the  byeways 
of  the  literature  made  it  as  valuable  to  scholars  as  its 
direct  and  unpretentious  style  made  it  popular  with  general 
readers.  In  many  respects  it  was  the  admirable  literary 
complement  of  the  historical  work  of  Prescott.  Like  his, 
the  bent  of  Ticknor's  mind  was  expository  rather  than 
critical ;  and  in  both  cases  the  standards  applied  were  of 
a  conventional  rather  than  of  an  advanced  nature.  As 
with  Prescott  the  glow  of  vivid  narration  often  hides  rather 
than  reveals  the  underlying  problems  of  social  and  philo 
sophic  import,  so  with  Ticknor  a  certain  fund  of  graceful 
and  genial  commonplace  is  apt  to  gloss  over  the  really  vital 
critical  issues  of  the  subject-matter.  At  crucial  moments 
in  place  of  the  keener  edge  of  criticism  one  is  apt  to  find 
only  the  paper-knife  intelligence  of  the  ordinary  book-lover. 
The  defect,  however,  was  common  to  the  critical  schools  of 
the  time.  The  merits  of  the  work  in  its  accurate  survey 
of  comparatively  untrodden  ground  were  individual  and  of 
an  exceedingly  high  order.  Ticknor  subsequently  took 
an  active  part  in  the  establishment  of  the  Boston  public 
library,  in  the  interests  of  which  he  paid  in  1856  another 
visit  to  Europe,  and  to  which  he  left  at  his  death  his  fine 
collection  of  Spanish  and  Portuguese  works.  In  1859,  on 
the  death  of  Prescott,  he  at  once  began  to  collect  materials 
for  a  life  of  his  friend,  which  was  published  in  1864.  His 
death  took  place  at  Boston  on  26th  January  1871. 

A  Life  of  Ticknor,  with  his  letters  and  journals,  was  edited  by 
George  S.  Hillard,  Boston,  1876. 

TICONDEROGA,  a  village  and  township  of  the  United 
States,  in  Essex  county,  New  York,  situated  upon  the 
stream  connecting  Lakes  George  and  Champlain,  and  ex 
tending  back  upon  an  abrupt  promontory  which  separates 
the  two  lakes.  Two  railroads  enter  the  village, — the 
Delaware  and  Hudson  and  a  branch  of  the  Central  Ver 
mont.  The  population  in  1880  was  3304. 

Commanding  the  direct  route  from  the  St  Lawrence  to  the 
Hudson,  Ticonderoga  was  early  seized  by  the  French  and  fortified 
under  the  name  of  Fort  Carillon.  In  July  1758  it  was  unsuccess 
fully  attacked  by  Abercrombie.  In  the  same  month  of  the  suc 
ceeding  year  it  was  abandoned  by  the  French  upon  the  approach 
of  an  ^English  army  under  Ainherst,  who  occupied  it  and  greatly 
strengthened  its  works.  At  the  beginning  of  the  Revolution,  in 
1775,  the  fort  was  surprised  and  captured  by  Ethan  Allen  and  a 
party  of  Vermont  militia.  In  1778  it  was  retaken  by  the  English 
under  Burgoyne  and  was  held  by  them  until  the  close  of  the  war. 
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I.  ON  THE  NATURE  OF  TIDES. 


§  1.  Definition  of  Tide. 

Deflni-  "YTTHEN",  as  occasionally  happens,  a  ship  in  the  open  sea 
tion.  YY  meets  a  short  succession  of  waves  of  very  unusual 
magnitude,  we  hear  of  tidal  waves;  and  the  large  wave 
caused  by  an  earthquake  is  commonly  so  described.  The 
use  of  the  term  "  tide  "  in  this  connexion  is  certainly  incor 
rect,  but  it  has  perhaps  been  fostered  by  the  fact  that  such 
waves  impress  their  records  on  automatic  tide-gauges,  as, 
for  example,  when  the  wave  due  to  the  volcanic  outbreak 
at  Krakatoa  was  thus  distinctly  traceable  in  South  Africa, 
and  perhaps  even  faintly  at  Brest.  We  can  only  adequately 
define  a  tide  by  reference  to  the  cause  which  produces  it. 
A  tide  then  is  a  rise  and  fall  of  the  water  of  the  sea  pro 
duced  by  the  attraction  of  the  sun  and  moon.  A  rise  and 
fall  of  the  sea  produced  by  a  regular  alternation  of  day 
and  night  breezes,  by  regular  rainfall  and  evaporation,  or 
by  any  influence  which  the  moon  may  have  on  the  weather 
cannot  strictly  be  called  a  tide.  Such  alternations  may, 
it  is  true,  be  inextricably  involved  with  the  rise  and  fall  of 
the  true  astronomical  tide,  but  we  shall  here  distinguish 
them  as  meteorological  tides.  These  movements  are  the 
result  of  the  action  of  the  sun,  as  a  radiating  body,  on  the 
Atmo-  earth.  Tides  in  the  atmosphere  would  be  shown  by  a 
spheric  regular  rise  and  fall  in  the  barometer,  but  such  tides  are 
^  undoubtedly  very  minute,  and  we  shall  not  discuss  them  in 
this  article,  merely  referring  the  reader  to  the  Mecanique 
Celeste  of  Laplace,  bks.  i.  and  xiii.  There  are,  however, 
very  strongly  marked  diurnal  and  semi-diurnal  inequalities 
of  the  barometer  due  to  atmospheric  meteorological  tides. 
Sir  William  Thomson  in  an  interesting  speculation x  shows 
that  the  interaction  of  these  quasi-tides  with  the  sun  is 
that  of  a  thermodynamic  engine,  whereby  there  is  caused 
a  minute  secular  acceleration  of  the  earth's  rotation.  This 
matter  is,  however,  beyond  the  scope  of  the  present  article. 
We  shall  here  extend  the  term  "  tide  "  to  denote  an  elastic 
or  viscous  periodic  deformation  of  a  solid  or  viscous  globe 
under  the  action  of  tide-generating  forces.  In  the  techni 
cal  part  of  the  article  by  the  term  "a  simple  tide"  we 
shall  denote  a  spherical  harmonic  deformation  of  the  water 
on  the  surface  of  the  globe,  or  of  the  solid  globe  itself, 
multiplied  by  a  simple  harmonic  function  of  the  time. 

§  2.   General  Description  of  Tidal  Phenomena? 
High  If  we  live  by  the  sea  or  on  an  estuary,  we  see  that  the 

retarded  water  rises  and  falls  nearly  twice  a  day ;  speaking  more 
50m  per  exactly,   the  average  interval  from  high  water  to  high 
diem.       water  is  about  12h  25m,  so  that  the  average  retardation 
from  day  to  day  is  about  50m.     The  times  of  high  water 
are  then  found  to  bear  an  intimate  relation  with  the  moon's 
position.     Thus  at  Ipswich  high  water  occurs  when  the 
moon  is  nearly  south,  at  London  Bridge  when  it  is  south 
west,  and  at  Bristol  when  it  is  east-south-east.    For  a  very 
rough  determination  of  the  time  of  high  water  it  is  suffi 
cient  to  add  the  solar  time  of  high  water  on  the  days  of 
new  and  full  moon  (called  the  "establishment  of  the  port") 
to  the  time  of  the  moon's  passage  over  the  meridian,  either 
Vari-       visibly  above  or  invisibly  below  the  horizon.     The  interval 
j^tlllty?f  between  the  moon's  passage  over  the  meridian  and  high 
after™    water  varies  sensibly  with  the  moon's  age.     From  new 
moon's     moon  to  first  quarter,  and  from  full  moon  to  third  quarter 
transit,    (or  rather  from  and  to  a  day  later  than  each  of  these 
phases),  the  interval  diminishes  from  its  average  to  a  mini- 

1  Societe  de  Physique,   September  1881,   or  Proc.  Roy    Soc    of 
Edinburgh,  1881-82,  p.  396. 

2  Founded  on  Airy's  "Tides  and  Waves,"  in  Ency.  Metrop. 


mum,  and  then  increases  again  to  the  average ;  and  in  the 
other  two  quarters  it  increases  from  the  average  to  a  maxi 
mum,  and  then  diminishes  again  to  the  average. 

The  range  of  the  rise  and  fall  of  water  is  also  subject  Spring 
to  great  variability.     On  the  days  after  new  and  full  moon  an(i 
the  range  of  tide  is  at  its  maximum,  and  on  the  day  after  neap- 
the  first  and  third  quarter  at  its  minimum.    The  maximum 
is  called  "  spring  tide  "  and  the  minimum  "  neap  tide,"  and 
the  range  of  spring  tide  is  usually  between  two  and  three 
times  as  great  as  that  of  neap  tide.     At  many  ports,  how 
ever,  especially  non-European  ones,  two  successive  high 
waters  are  of  unequal  heights,  and  the  law  of  variability  of 
the  difference  is  somewhat  complex ;  a  statement  of  that 
law  will  be  easier  when  we  come  to  consider  tidal  theories. 
In  considering  any  tide  we  find,  especially  in  estuaries, 
that  the  interval  from  high  to  low  water  is  longer  than 
that  from  low  to  high  water,  and  the  difference  between 
the  intervals  is  greater  at  spring  than  at  neap. 

In  a  river  the  current  continues  to  run  up  stream  for  River 
some  considerable  time  after  high  water  is  attained  and tides< 
to  run  down  similarly  after  low  water.     Much  confusion 
has  been  occasioned  by  the  indiscriminate  use  of  the  term 
"  tide  "  to  denote  a  tidal  current  and  a  rise  of  water,  and 
it  has  often  been  incorrectly  inferred  that  high  water  must 
have  been  attained  at  the  moment  of  cessation  of  the 
upward  current.     The   distinction  between  "rising  and Distincr 
falling"  and  "flowing  and   ebbing"  must  be   carefully1!0110^ 
maintained  in  rivers,  whilst  it  vanishes  at  the  seaboard.  JJJJ  Jom 
If  we  examine  the  progress  of  the  tide-wave  up  a  river,  flood  and 
we  find  that  high  water  occurs  at  the  sea  earlier  thanebb- 
higher  up.     If,  for  instance,  on  a  certain  day  it  is  high 
water  at  Margate  at  noon,  it  is  high  water  at  Gravesend 
at  a  quarter  past  two,  and  at  London  Bridge  a  few  minutes 
before  three.  The  interval  from  low  to  high  water  diminishes 
also  as  we  go  up  the  river ;  and  at  some  distance  up  certain 
rivers — as,   for  example,  the  Severn — the  rising  water 
spreads  over  the  flat  sands  in  a  roaring  surf  and  travels  up 
the  river  almost  like  a  wall  of  water.     This  kind  of  sudden 
rise  is  called  a  "bore."-3     In  other  cases  where  the  differ 
ence  between  the  periods  of  rising  and  falling  is  consider 
able,  there  are,  in  each  high  water,  two  or  three  rises  and 
falls.     A  double  high  water  exists  at  Southampton. 

When  an  estuary  contracts  considerably,  the  range  of 
tide  becomes  largely  magnified  as  it  narrows  ;  for  example, 
at  the  entrance  of  the  Bristol  Channel  the  range  of  spring 
tides  is  about  18  feet,  and  at  Chepstow  about  50  feet. 
This  augmentation  of  the  height  of  the  tide-wave  is  due  Aug- 
to  the  concentration  of  the  energy  of  motion  of  a  large  menta~ 
mass  of  water  into  a  narrow  space.     At  oceanic  ports  the  h^f  in 
tidal  phenomena  are  much  less  marked,  the  range  of  tide  estuaries, 
being  usually  only  2  or  3  feet,  and  the  interval  from  high 
to  low  water  sensibly  equal  to  that  from  low  to  high  water. 
The  changes  from  spring  to  neap  tide  and  the  relation  of 
the  time  of  high  water  to  the  moon's  transit  remain,  how 
ever,  the  same  as  in  the  case  of  the  river  tides. 

In  long  and  narrow  seas,  such  as  the  English  Channel,  Land- 
the  tide  in  mid-channel  follows  the  same  law  as  at  a  station locked 
near  the  mouth  of  a  river,  rising  and  falling  in  equal  times; sea8' 
the  current  runs  in  the  direction  analogous  to  up  stream 
for  three  hours  before  and  after  high  water,  and  down 
stream  for  the  same  period  before  and  after  low  water. 
But  near  the  sides  of  channels  and  near  the  mouths  of 
bays  the  changes  of  the  currents  are  very  complex ;  and 
near  the  headlands  separating  two  bays  there  is  usually  at 
certain  times  a  very  swift  current,  termed  a  "  race." 


3  See  a  series  of  papers  bearing  on  this  kind  of  wave  by  Sir  W. 
Thomson,  in  Phil.  Mag.,  1886-87. 
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In  inland  seas,  such  as  the  Mediterranean,  the  tides  are 
nearly  insensible  except  at  the  ends  of  long  bays.  Thus 
at  Malta  the  tides  are  not  noticed  by  the  ordinary  observer, 
whilst  at  Venice  they  are  conspicuous. 

Wind.         The  effect  of  a  strong  wind  on  the  height  of  tide  is 
generally  supposed  to  be  very  marked,  especially  in  estu 
aries.     In  the  case  of  an  exceptional  gale,  when  the  wind 
veered  round  appropriately,  Airy  states1  that  the  water  has 
been  known  to  depart  from  its  predicted  height  at  London 
by  as  much  as  5  feet.     The  effect  of  wind  will  certainly 
be  different  at  each  port.     The  discrepancy  of  opinion  on 
this  subject  appears  to  be  great, — so  much  so  that  we 
hear  of  some  observers  concluding  that  the  effect  of  the 
Atmo-     wind  is  insensible.    Variations  in  barometric  pressure  also 
spheric    cause  departures  from  the  predicted  height  of  water,  high 
pressure.  barometer  corresponding  to  decrease  of  height  of  water. 
Roughly  speaking,  an  inch  of  the  mercury  column  will 
correspond  to  something  less  than  a  foot  of  water,  but 
the  effect  seems  to  vary  much  at  different  ports.2 

§  3.  General  Explanation  of  the  Cause  of  Tides. 
Tide-  The  moon  attracts  every  particle  of  the  earth  and  ocean, 

general-  an(j  by  the  law  of  gravitation  the  force  acting  on  any  par- 
lng  tide  is  directed  towards  the  moon's  centre,  and  is  jointly 
proportional  to  the  masses  of  the  particle  and  of  the  moon, 
and  inversely  proportional  to  the  square  of  the  distance 
between  the  particle  and  the  moon's  centre.  If  we  imagine 
the  earth  and  ocean  subdivided  into  a  number  of  small 
portions  or  particles  of  equal  mass,  then  the  average,  both 
as  to  direction  and  intensity,  of  the  forces  acting  on  these 
particles  is  equal  to  the  force  acting  on  that  particle  which 
is  at  the  earth's  centre.  For  there  is  symmetry  about  the 
line  joining  the  centres  of  the  two  bodies,  and,  if  we  divide 
the  earth  into  two  portions  by  an  ideal  spherical  surface 
passing  through  the  earth's  centre  and  having  its  centre 
at  the  moon,  the  portion  remote  from  the  moon  is  a  little 
larger  than  the  portion  towards  the  moon,  but  the  nearer 
portion  is  under  the  action  of  forces  which  are  a  little 
stronger  than  those  acting  on  the  further  portion,  and  the 
resultant  of  the  weaker  forces  on  the  larger  portion  is 
exactly  equal  to  the  resultant  of  the  stronger  forces  on  the 
smaller.  If  every  particle  of  the  earth  and  ocean  were 
being  urged  by  equal  and  parallel  forces,  there  would  be 
no  cause  for  relative  motion  between  the  ocean  and  the 
earth.  Hence  it  is  the  departure  of  the  force  acting  on 
any  particle  from  the  average  which  constitutes  the  tide- 
generating  force.  Now  it  is  obvious  that  on  the  side  of 
the  earth  towards  the  moon  the  departure  from  the  average 
is  a  small  force  directed  towards  the  moon ;  and  on  the 
side  of  the  earth  away  from  the  moon  the  departure  is  a 
small  force  directed  away  from  the  moon.  Also  these  two 
departures  are  very  nearly  equal  to  one  another,  that  on 
the  near  side  being  so  little  greater  than  that  on  the  other 
that  we  may  neglect  the  excess.  All  round  the  sides  of 
the  earth  along  a  great  circle  perpendicular  to  the  line 
joining  the  moon  and  earth,  the  departure  is  a  force  directed 
inwards  towards  the  earth's  centre.  Thus  we  see  that  the 
tidal  forces  tend  to  pull  the  water  towards  and  away  from 
the  moon,  and  to  depress  the  water  at  right  angles  to  that 
direction.  If  we  could  neglect  the  rotations  of  the  bodies, 
and  could  consider  the  system  as  at  rest,  we  should  find 
that  the  water  was  in  equilibrium  when  elongated  into  a 
prolate  ellipsoid  with  its  long  axis  directed  towards  and 
away  from  the  moon. 

Theory  But  it  must  not  be  assumed  that  this  would  be  the  case 
of  equa-  when  there  is  motion.  For,  suppose  that  the  ocean  con- 
canal  on  sls^e^  °f  a  cana>l  round  the  equator,  and  that  an  earthquake 
earth.  or  any  other  cause  were  to  generate  a  great  wave  in  the 
canal,  this  wave  would  travel  along  it  with  a  velocity  de- 


Airy,  "  Tides  and  Waves." 


Airy,  op.  cit.,  §§  572-573. 


pendent  on  the  depth.  If  the  canal  were  about  13  miles 
deep,  the  velocity  of  the  wave  would  be  about  1000  miles 
an  hour,  and  with  depth  about  equal  to  the  depth  of  our 
seas  the  velocity  of  the  wave  would  be  about  half  as  great. 
We  may  conceive  the  moon's  tide-generating  force  as 
making  a  wave  in  the  canal  and  continually  outstripping 
the  wave  it  generates,  for  the  moon  travels  along  the 
equator  at  the  rate  of  about  1000  miles  an  hour,  and  the 
sea  is  less  than  13  miles  deep.  The  resultant  oscillation 
of  the  ocean  must  therefore  be  the  summation  of  a  series 
of  partial  waves  generated  at  each  instant  by  the  moon 
and  always  falling  behind  her,  and  the  aggregate  wave, 
being  the  same  at  each  instant,  must  travel  1000  miles  an 
hour  so  as  to  keep  up  with  the  moon. 

Now  it  is  a  general  law  of  frictionless  oscillation  that, 
if  a  slowly  varying  periodic  force  acts  on  a  system  which 
would  oscillate  quickly  if  left  to  itself,  the  maximum  ex 
cursion  on  one  side  of  the  equilibrium  position  occurs 
simultaneously  with  the  maximum  force  in  the  direction 
of  the  excursion  ;  but,  if  a  quickly  varying  periodic  force 
acts  on  a  system  which  would  oscillate  slowly  if  left  to 
itself,  the  maximum  excursion  on  one  side  of  the  equili 
brium  position  occurs  simultaneously  with  the  maximum 
force  in  the  direction  opposite  to  that  of  the  excursion. 
An  example  of  the  first  is  a  ball  hanging  by  a  short  string, 
which  we  push  slowly  to  and  fro ;  the  ball  will  never  quit 
contact  with  the  hand,  and  will  agree  with  its  excursions. 
If,  however,  the  ball  is  hanging  by  a  long  string  we  can 
play  at  battledore  and  shuttlecock  with  it,  and  it  always 
meets  our  blows.  The  latter  is  the  analogue  of  the  tides, 
for  a  free  wave  in  our  shallow  canal  goes  slowly,  whilst 
the  moon's  tide-generating  action  goes  quickly.  Hence,  Tides  in- 
when  the  system  is  left  to  settle  into  steady  oscillation,  it  vertei 
is  low  water  under  and  opposite  to  the  moon,  whilst  the 
forces  are  such  as  to  make  it  high  water  at  those  times. 

If  we  consider  the  moon  as  revolving  round  the  earth, 
the  water  assumes  nearly  the  shape  of  an  oblate  spheroid 
with  the  minor  axis  pointed  to  the  moon.  The  rotation 
of  the  earth  in  the  actual  case  introduces  a  complexity 
which  it  is  not  easy  to  unravel  by  general  reasoning.  We 
can  see,  however,  that  if  water  moves  from  a  lower  to  a 
higher  latitude  it  arrives  at  the  higher  latitude  with  more 
velocity  from  west  to  east  than  is  appropriate  to  its  lati 
tude,  and  it  will  move  accordingly  on  the  earth's  surface. 
Following  out  this  conception,  we  see  that  an  oscillation 
of  the  water  to  and  fro  between  south  and  north  must  be 
accompanied  by  an  eddy.  Laplace's  solution  of  the  diffi 
cult  problem  involved  in  working  out  this  idea  will  be 
given  below. 

The  conclusion  at  which  we  have  arrived  about  the  tides 
of  an  equatorial  canal  is  probably  more  nearly  true  of  the 
tides  of  a  globe  partially  covered  with  land  than  if  we 
were  to  suppose  the  ocean  at  each  moment  to  assume  the 
prolate  figure  of  equilibrium.  In  fact,  observation  shows 
that  it  is  more  nearly  low  water  than  high  water  when 
the  moon  is  on  the  meridian.  If  we  consider  how  the 
oscillation  of  the  water  would  appear  to  an  observer  carried 
round  with  the  earth,  we  see  that  he  will  have  low  water 
twice  in  the  lunar  day,  somewhere  about  the  time  when 
the  moon  is  on  the  meridian,  either  above  or  below  the 
horizon,  and  high  water  half  way  between  the  low  waters. 

If  the  sun  be  now  introduced,  we  have  another  similar  Sun's  in- 
tide  of  about  half  the  height,  and  this  depends  on  solar  fluence. 
time,  giving  low  water  somewhere  about  noon  and  mid 
night.     The  superposition  of  the  two,  modified  by  friction 
and  by  the  interference  of  land,  gives  the  actually  observed 
aggregate  tide,  and  it  is  clear  that  about  new  and  full 
moon  we  must  have  spring  tides  and  at  quarter  moons 
neap  tides,  and  that  (the  sum  of  the  lunar  and  solar  tide- 
generating  forces  being  about  three  times  their  difference) 
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the  range  of  spring  tide  will  be  about  three  times  that 
of  neap  tide. 

rnal  So  far  \ve  have  supposed  the  luminaries  to  move  on  the 
s-  equator ;  now  let  us  consider  the  case  where  the  moon  is 
not  on  the  equator.  It  is  clear  in  this  case  that  at  any 
place  the  moon's  zenith  distance  at  the  upper  transit  is 
different  from  her  nadir  distance  at  the  lower  transit. 
But  the  tide-generating  force  is  greater  the  smaller  the 
zenith  or  nadir  distance,  and  therefore  the  forces  are 
different  at  successive  transits.  This  was  not  the  case 
when  the  moon  was  deemed  to  move  on  the  equator. 
Thus  there  is  a  tendency  for  two  successive  lunar  tides  to 
be  of  unequal  heights,  and  the  resulting  inequality  of 
height  is  called  a  "  diurnal  tide."  This  tendency  vanishes 
when  the  moon  is  on  the  equator ;  and,  as  this  occurs  each 
fortnight,  the  lunar  diurnal  tide  is  evanescent  once  a  fort 
night.  Similarly  in  summer  and  winter  the  successive 
solar  tides  are  generally  of  unequal  height,  whilst  in  spring 
and  autumn  this  difference  is  inconspicuous. 

Evanes-        One  of  the  most  remarkable  conclusions  of  Laplace's 
cent  iu    theory  of  the  tides,  on  a  globe  covered  with  ocean  to  a 
xe*n  °    uniform  depth,  is  that  the  diurnal  tide  is  everywhere  non- 
deptli.      existent.     But  this  hypothesis  differs  much  from  the  reality, 
and  in  fact  at  some  ports  the  diurnal  tide  is  so  large  that 
during  two  portions  of  each  lunation  there  is  only  one 
great  high  water  and  one  great  low  water  in  each  twenty- 
four  hours,  whilst  in  other  parts  of  the  lunation  the  usual 
seini- diurnal  tide  is  observed. 

§  4.  Historical  Sketch.1 

In  1687  Newton  laid  the  foundation  for  all  that  has 
since  been  added  to  the  theory  of  the  tides  when  he 
brought  his  grand  generalization  of  universal  gravitation 

Kepler,  to  bear  on  the  subject.  Kepler  had  indeed  at  an  earlier 
date  recognized  the  tendency  of  the  water  of  the  ocean  to 
move  towards  the  centres  of  the  sun  and  moon,  but  he 
was  unable  to  submit  his  theory  to  calculation.  Galileo 
expresses  his  regret  that  so  acute  a  man  as  Kepler  should 
have  produced  a  theory  which  appeared  to  him  to  rein- 
troduce  the  occult  qualities  of  the  ancient  philosophers. 
His  own  explanation  referred  the  phenomenon  to  the  rota 
tion  and  orbital  motion  of  the  earth,  and  he  considered  that 
it  afforded  a  principal  proof  of  the  Copernican  system. 

New-ton.  In  the  19th  corollary  of  the  66th  proposition  of  book  i. 
of  the  Principia,  Newton  introduces  the  conception  of  a 
canal  circling  the  earth,  and  he  considers  the  influence  of 
a  satellite  on  the  water  in  the  canal.  He  remarks  that 
the  movement  of  each  molecule  of  fluid  must  be  accelerated 
in  the  conjunction  and  opposition  of  the  satellite  with  the 
molecule,  and  retarded  in  the  quadratures,  so  that  the 
fluid  must  undergo  a  tidal  oscillation.  It  is,  however,  in 
propositions  26  and  27  of  book  iii.  that  he  first  deter 
mines  the  tidal  force  due  to  the  sun  and  moon.  The  sea 
is  here  supposed  to  cover  the  whole  earth,  and  to  assume 
at  each  instant  a  figure  of  equilibrium,  and  the  tide-gener 
ating  bodies  are  supposed  to  move  in  the  equator.  Con 
sidering  only  the  action  of  the  sun,  he  assumes  that  the 
figure  is  an  ellipsoid  of  revolution  with  its  major  axis 
directed  towards  the  sun,  and  he  determines  the  ellipticity 
of  such  an  ellipsoid.  High  solar  tide  then  occurs  at  noon 
and  midnight,  and  low  tide  at  sunrise  and  sunset.  The 
action  of  the  moon  produces  a  similar  ellipsoid,  but  of 
greater  ellipticity.  The  superposition  of  these  ellipsoids 
gives  the  principal  variations  of  tide.  He  then  proceeds 
to  consider  the  influence  of  latitude  on  the  height  of 
tide,  and  to  discuss  other  peculiarities  of  the  phenomenon. 
Observation  shows,  however,  that  spring  tides  occur  a  day 
and  a  half  after  syzygies,  and  Newton  falsely  attributed 

1  Founded  on  Laplace,  Mecanique  Celeste,  bk.  xiii.  chap.  i. 


this  to  the  fact  that  the  oscillations  would  last  for  some 
time  if  the  attractions  of  the  two  bodies  were  to  cease. 

The  Newtonian  hypothesis,  although  it  fails  in  the  form 
which  he  gave  to  it,  may  still  be  made  to  represent  the  "  Astres 
tides,  if  the  lunar  and  solar  ellipsoids  have  their  major  fictifs." 
axes  always  directed  towards  a  fictitious  moon  and  sun, 
which  are  respectively  at  constant  distances  from  the  true 
bodies ;  these  distances  are  such  that  the  syzygies  of  the 
fictitious  planets  occur  about  a  day  or  a  day  and  a  half 
later  than  the  true  syzygies.  In  fact,  the  actual  tides  may 
be  supposed  to  be  generated  directly  by  the  action  of  the 
real  sun  and  moon,  and  the  wave  may  be  imagined  to  take 
a  day  and  a  half  to  arrive  at  the  port  of  observation. 
This  period  has  accordingly  been  called  "  the  age  of  the  Age  of 
tide."  In  what  precedes  the  planets  have  been  supposed  to  tide, 
move  in  the  equator  ;  but  the  theory  of  the  two  ellipsoids 
cannot  be  reconciled  with  the  truth  when  they  move  in 
orbits  inclined  to  the  equator.  At  equatorial  ports  the 
theory  of  the  ellipsoids  would  at  spring  tides  give  morn 
ing  and  evening  high  waters  of  nearly  equal  height,  what 
ever  the  declinations  of  the  bodies.  But  at  a  port  in  any 
other  latitude  these  high  waters  would  be  of  very  different 
heights,  and  at  Brest,  for  example,  when  the  declinations 
of  the  bodies  are  equal  to  the  obliquity  of  the  elliptic,  the 
evening  tide  would  be  eight  times  as  great  as  the  morning 
tide.  Now  observation  shows  that  at  this  port  the  two 
tides  are  nearly  equal  to  one  another,  and  that  their 
greatest  difference  is  not  a  thirtieth  of  their  sum. 

Newton  here  also  offered  an  erroneous  explanation  of 
the  phenomenon.  In  fact,  we  shall  see  that  by  Laplace's 
dynamical  theory  the  diurnal  tide  is  evanescent  when  the 
ocean  is  of  uniform  depth  over  the  earth.  At  many  non- 
European  ports,  however,  the  diurnal  tide  is  very  important, 
and  thus  as  an  actual  means  of  prediction  the  dynamical 
theory,  where  the  ocean  is  treated  as  of  uniform  depth, 
may  be  hardly  better  than  the  equilibrium  theory. 

In  1738  the  Academy  of  Sciences  of  Paris  offered,  as  a  D.  Bern- 
subject  for  a  prize,  the  theory  of  the  tides.  The  authors  oulli  an^ 
of  four  essays  received  prizes,  viz.,  Daniel  Bernoulli,  Euler,  °  ers" 
Maclaurin,  and  Cavalleri.  The  first  three  adopted  not  only 
the  theory  of  gravitation  but  also  Newton's  method  of  the 
superposition  of  the  two  ellipsoids.  Bernoulli's  essay 
contained  an  extended  development  of  the  conception  of 
the  two  ellipsoids,  and,  under  the  name  of  the  equilibrium 
theory,  it  is  commonly  associated  with  his  name.  Laplace 
gives  an  account  and  critique  of  the  essays  of  Bernoulli 
and  Euler  in  the  Mecanique  Celeste.  The  essay  of  Mac 
laurin  presented  little  that  was  new  in  tidal  theory,  but 
is  notable  as  containing  those  theorems  concerning  the 
attraction  of  ellipsoids  which  we  now  know  by  his  name. 
In  1746  D'Alembert  wrote  a  paper  in  which  he  treated 
the  tides  of  the  atmosphere;  but  this  work,  like  Maclaurin's, 
is  chiefly  remarkable  for  the  importance  of  collateral  points. 

The  theory  of  the  tidal  movements  of  an  ocean  was  Laplace, 
therefore,  as  Laplace  remarks,  almost  untouched  when  in 
1774  he  first  undertook  the  subject.  In  the  Mecanique 
Celeste  he  gives  an  interesting  account  of  the  manner  in 
which  he  was  led  to  attack  the  problem.  We  shall  give 
below  the  investigation  of  the  tides  of  an  ocean  covering 
the  whole  earth ;  the  theory  is  substantially  Laplace's, 
although  presented  in  a  somewhat  different  form.  This 
theory,  although  very  wide,  is  far  from  representing  the 
tides  of  our  ports.  Observation  shows,  in  fact,  that  the 
irregular  distribution  of  land  and  water  and  the  variable 
depth  of  the  ocean  produce  an  irregularity  in  the  oscilla 
tions  of  the  sea  of  such  complexity  that  the  rigorous  solu 
tion  of  the  problem  is  altogether  beyond  the  power  of 
analysis.  Laplace,  however,  rested  his  discussion  of  tidal 
observation  on  this  principle- — The  state  of  oscillation  of  a 
system  of  bodies  in  which  the  primitive  conditions  of  move- 
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Principle  ment  have  disappeared  through  friction  is  coperiodic  with 
of  forced  the  forces  acting  on  the  system.    Hence,  if  the  sea  is  solicited 
oscilla-     ky  a  periodic  force  expressed  as  a  coefficient  multiplied  by 
>ns'       the  cosine  of  an  angle  which  increases  proportionately  with 
the  time,  there  results  a  partial  tide,  also  expressed  by  the 
cosine  of  an  angle  which  increases  at  the  same  rate ;  but 
the  phase  of  the  angle  and  the  coefficient  of  the  cosine  in 
the  expression  for  the  height  may  be  very  different  from 
those  occurring  in  the  corresponding  term  of  the  equilibrium 
theory.    The  coefficients  and  the  constants  or  epochs  of  the 
angles  in  the  expressions  for  the  tide  are  only  derivable 
from  observation.     The  action  of  the  sun  and  moon  is  ex 
pressible  in  a  converging  series  of  similar  cosines ;  whence 
there  arise  as  many  partial  tides,  which  by  the  principle 
of  superposition  may  be  added  together  to  give  the  total 
tide  at  any  port.     In  order  to  unite  the  several  constants 
of  the  partial  tides  Laplace  considers  each  tide  as  being 
produced  by  a  fictitious  satellite  moving  uniformly  on  the 
equator.     Sir  W.  Thomson  and  others  have  followed  La 
place  in  this  conception ;  but  in  the  present  article  we 
shall  not  do  so.     The  difference  of  treatment  is  in  reality 
only  a  matter  of  phraseology,  and  the  proper  motion  of 
each  one  of  Laplace's  astres  fictifs  is  at  once  derivable  from 
the  argument  (or  angle  under  the  sign  of  cosine),  which 
we  shall  here  associate  with  the  partial  tides. 
Lubbock,      Subsequently  to  Laplace  the  most  important  workers  in 
Whewell,  this  field  were  Sir  John  Lubbock  (senior),  Whewell,  and 
andAiry.  ^^    The  WQrk  of  Lubbock  and  Whewell  (see  §  34  below) 

is  chiefly  remarkable  for  the  coordination  and  analysis  of 
enormous  masses  of  data  at  various  ports,  and  the  con 
struction  of  trustworthy  tide-tables  and  of  cotidal  maps. 
Airy  contributed  an  important  review  of  the  whole  tidal 
theory.  He  also  studied  profoundly  the  theory  of  waves 
in  canals,  and  explained  the  effects  of  frictional  resistances 
on  the  progress  of  tidal  and  other  waves.  Of  other  authors 
whose  work  is  of  great  importance  we  shall  speak  below. 

Amongst  all  the  grand  work  which  has  been  bestowed 
on  this  difficult  subject,  Newton,  notwithstanding  his  errors, 
stands  out  first,  and  next  to  him  we  must  rank  Laplace. 
However  original  any  future  contribution  to  the  science  of 
the  tides  may  be,  it  would  seem  as  though  it  must  perforce 
be  based  on  the  work  of  these  two. 

Biblio-  A  complete  list  of  works  bearing  on  the  theory  of  the 
graphy.  tides,  from  the  time  of  Newton  down  to  1881,  is  contained 
in  vol.  ii.  of  the  Bibliographic  de  VAstronomie  by  Houzeau 
and  Lancaster  (Brussels,  1882).  This  list  does  not  con 
tain  papers  on  the  tides  of  particular  ports,  and  we  are 
not  aware  of  the  existence  of  any  catalogue  of  works  on 
practical  observation,  reduction  of  observations,  prediction, 
and  tidal  instruments.  References  are,  however,  given 
below  to  several  works  on  these  points. 

II.  TIDE-GENERATING  FORCES. 

§  5.  Investigation  of  Tide-generating  Potential  and  Forces. 
Tide-  We  have  already  given  a  general  explanation  of  the  nature  of 

gener-       tide-generating  forces  ;  we  now  proceed  to  a  rigorous  investigation, 
ating  If  a  planet  is  attended  by  a  single  satellite,  the  motion  of  any 

forces.  body  relatively  to  the  planet's  surface  is  found  by  the  process 
described  as  reducing  the  planet's  centre  to  rest.  The  planet's 
centre  will  be  at  rest  if  every  body  in  the  system  has  impressed 
on  it  a  velocity  equal  and  opposite  to  that  of  the  planet's  centre  ; 
and  this  is  accomplished  by  impressing  on  every  body  an  accelera 
tion  equal  and  opposite  to  that  of  the  planet's  centre. 

Let  M,  m  be  the  masses  of  the  planet  and  the  satellite  ;  r  the 
radius  vector  of  the  satellite,  measured  from  the  planet's  centre  ;  p 
the  radius  vector,  measured  from  the  same  point,  of  the  particle 
whose  motion  we  wish  to  determine  ;  and  z  the  angle  between  r  and 
p.  The  satellite  moves  in  an  elliptic  orbit  about  the  planet,  and 
the  acceleration  relatively  to  the  planet's  centre  of  the  satellite  is 
(M+m)/r*  towards  the  planet  along  the  radius  vector  r.  Now  the 
centre  of  inertia  of  the  planet  and  satellite  remains  fixed  in  space, 
and  the  centre  of  the  planet  describes  an  orbit  round  that  centre  of 
inertia  similar  to  that  described  by  the  satellite  round  the  planet, 
but  with  linear  dimensions  reduced  in  the  proportion  of  m  to  M+m. 


Hence  the  acceleration  of  the  planet's  centre  is  m/r2  towards  the 
centre  of  inertia  of  the  two  bodies.  Thus,  in  order  to  reduce  the 
planet's  centre  to  rest,  we  apply  to  every  particle  of  the  system  an 
acceleration  m/r2  parallel  to  r,  and  directed  from  satellite  to  planet. 
Now  take  a  set  of  rectangular  axes  fixed  in  the  planet,  and  let 
M^,  M2r,  M3r-  be  the  coordinates  of  the  satellite  referred  thereto  ; 
and  let  |p,  rip,  fy  be  the  coordinates  of  the  particle  P  whose  radius 
is  p.  Then  the  component  accelerations  for  reducing  the  planet's 
centre  to  rest  are  -  mMj/r2,  -  mM2/r2,  -  m'M3/r2  ;  and  since  these 
are  the  differential  coefficients  with  respect  to  p£,  py,  pf  of  the 
function  "ip 


and  since  cos  z  =  Mj£  -t-  M2rj  +  M3f;  it  follows  that  the  potential  of 
the  forces  by  which  the  planet's  centre  is  to  be  reduced  to  rest  is 

mp 

-  —  fcos  z. 
1* 

Now  let  us  consider  the  other  forces  acting  on  the  particle.  The 
planet  is  spheroidal,  and  therefore  does  not  attract  equally  in  all 
directions  ;  but  in  this  investigation  we  may  make  abstraction  of 
the  ellipticity  of  the  planet  and  of  the  ellipticity  of  the  ocean  due 
to  the  planetary  rotation.  This,  which  we  set  aside,  is  considered 
in  the  theories  of  gravity  and  of  the  figures  of  planets.  Outside 
of  its  body,  then,  the  planet  contributes  forces  of  which  the  poten 
tial  is  M/p.  Next  the  direct  attraction  of  the  satellite  contributes 
forces  of  which  the  potential  is  the  mass  of  the  satellite  divided 
by  the  distance  between  the  point  P  and  the  satellite  ;  this  is  — 


V {r*  +  P*  ~  2 

To  determine  the  forces  from  this  potential  we  regard  p  and  z  as 
the  variables  for  differentiation,  ana  we  may  add  to  this  potential 
any  constant  we  please.  As  we  are  seeking  to  find  the  forces  which 
urge  P  relatively  to  M,  we  add  such  a  constant  as  will  make  the 
whole  potential  at  the  planet's  centre  zero,  and  thus  we  take  as  the 
potential  of  the  forces  due  to  the  attraction  of  the  satellite — 


*J  {r2  +  p*  -  2rp  cos  z}      r' 

It  is  obvious  that  r  is  very  large  compared  with  p,  and  we  may 
therefore  expand  this  in  powers  of  p/r.     This  expansion  gives  us 


where  P±  =  cos  z,  P2  =  f  cos2  z  -  i.  PS  =  I  cos3  z  -  f  cos  z,  &c.     The 
reader  familiar  with  spherical  harmonic  analysis  of  course  recog 
nizes  the  Legendre's  functions  ;  but  the  result  for  a  few  terms,  which 
is  all  that  is  necessary,  is  easily  obtainable  by  simple  algebra. 
Now,  collecting  together  the  various  contributions  to  the  potential, 

and  noticing  that  —  .  -Pl  —  -~  cos  z,  and  is  therefore  equal  and  oppo 

site  to  the  potential  by  which  the  planet's  centre  was  reduced  to 
rest,  we  have  as  the  potential  of  the  forces  acting  on  a  particle 
whose  coordinates  are  p|,  py,  p£ 

-+m£(%cos*z-ft  +  nri  -(t  cos3s-f  cos2)-f    ......  (1).      Potential. 

The  first  term  of  (1)  is  the  potential  of  gravity,  and  the  terms  of 
the  series,  of  which  two  only  are  written,  constitute  the  tide-gener 
ating  potential.  In  all  practical  applications  this  series  converges 
so  rapidly  that  the  first  term  is  amply  sufficient,  and  thus  we  shall 
generally  denote 


as  the  tide-generating  potential. 

In  many  mathematical  works  the  tide-generating  force  is  pre-  Moon 
sented  as  being  due  to  an  arti6cial  statical  system,  which  produces  and  anti- 
nearly  the  same  force  as  the  dynamical  system  considered  above,  moon. 
This  statical  system  is  as  follows.     Stopping  all  the  rotations,  we 
divide  the  satellite  into  two  equal  parts,  and  place  them  diametri 
cally  opposite  to  one  another  in  the  orbit.     Then  it  is  clear  that, 
instead  of  the  term 


we  have 


V {r* + p*  -  2rp  cos  z}      r' 


And  this  reduces  to 


The  first  term  is  the  same  as  before  ;  hence  the  statical  system 
produces  approximately  the  same  tide-generating  force  as  the  true 
system.  The  "moon"  and  "anti-moon,"  however,  produce  rigor 
ously  the  same  force  on  each  side  of  the  planet,  whereas  the  true 
system  only  satisfies  this  condition  approximately.  1 


The  reader  may  refer  to  Thomson  and  Tait's  Natural  Philosophy 
(1883),  part  ii.  §§  798-821,  for  further  considerations  ou  this  and 
analogous  subjects,  together  with  some  interesting  examples. 
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§  6.  Form  of  Equilibrium. 

Let  us  consider  the  shape  assumed  by  a  layer  of  fluid  of  density 
a,  lying  on  a  globe  of  mass  M,  when  acted  on  by  disturbing  forces 
whose  potential  is  3?n  „.  2  .. 

y  —  fy3P ~(cos  z~  s) (*)• 

Suppose  the  layer  to  be  very  thin,  and  that  the  mean  radius  of  the 
layer  is  a,  and  let  the  equation  to  the  boundary  of  the  fluid  be 

p=o[l  +  e(cos2s-  §)]  (4). 

We  assume  this  form,  because  the  theory  of  harmonic  analysis  tells 
us  that  the  departure  from  sphericity  must  be  represented  by  a 
function  of  the  form  cos2  z  -  ^.  That  theory  also  gives  us  as  the 
potential  of  a  layer  of  matter  of  depth  ta(cos'2z-  £),  and  density  a, 
at  an  external  point  the  value 


Hence  the  whole  potential,  outside  of  and  up  to  the  fluid  layer,  is 

a\  s 

-  I  E(COS2Z-  i) (5). 

The  first  term  of  (5)  is  the  potential  of  the  globe,  the  second  that 
of  the  disturbing  force,  and  the  third  the  potential  due  to  departure 
from  sphericity. 

Now  the  fluid  must  stand  in  a  level  surface  ;  hence,  if  we  equate 
this  potential  to  a  constant,  we  must  get  back  to  the  equation  (4), 
which  was  assumed  to  be  that  of  the  surface.  In  other  words,  if 
we  put  p  =  a[l  +  t(cos2z-  J)]  in  (5),  the  result  must  be  constant, 
provided  the  departure  from  sphericity  is  small  In  effecting  the 
substitution  for  p,  we  may  put  p=a  in  the  small  terms,  but  in  the 
first  term  of  (5)  we  put 

|"=^[l-r(cos2z-4)]. 

The  whole  potential  (5)  can  only  be  constant  if,  after  this  substitu 
tion,  the  coefficient  of  cos2  z  -  £  vanishes.  Thus  we  must  have 

AI     Bma2 
1  +  ^  o  +  *7r<ra-c  =  0. 

a         2r3 

But  if  5  be  the  mean  density  of  the  planet  J/=fjra35,  and  gravity 
g=3I/a~.  Then  we  easily  find  that 

"  t=*™       l  (6] 

Sgr3 1  -  4(7/5  ' ' 

Form   of  Thus  the  equation  to  the  surface  is 
equili-  ( _     3ma       1 


If  <r  be  small  compared  with  5,  the  coefficient  is  Sma/Zgr3  ;  thus  we 
see  that  1/(1  -  f<r/5)  is  the  coefficient  by  which  the  mutual  attrac 
tion  of  the  fluid  augments  the  deformation  of  the  fluid  under  the 
action  of  the  disturbing  force.  If  the  density  of  the  fluid  be  the 
same  as  that  of  the  sphere,  the  augmenting  factor  becomes  •§•,  and 
we  have  t  —  ^-ma/gr3,  which  gives  the  form  of  equilibrium  of  a  fluid 

sphere  under  the  action  of  these  forces.     Since  H-3  =  -(  1  -« 

fiT        CL  \         yd 

it  follows  that,  when  the  form  of  equilibrium  is  p— a[l  +  c(cos2  z  - )], 
the  potential  of  the  forces  is 

%)vK*+»-V (8). 

More  generally,  if  we  neglect  the  attraction  of  the  fluid  on  itself, 
so  that  ff/S  is  treated  as  small,  and  if  p  =  a(l  +  j)  be  the  equation  to 
the  surface  of  the  fluid,  where  s  is  a  function  of  latitude  and  longi 
tude,  then  the  potential  of  the  forces  under  which  this  is  an  equi 
librium  form  is 


.(9). 


Tide- 
generat 
ing  force 
specified 
by  equi 
librium 
form. 


It  thus  appears  that  we  may  specify  any  tide-generating  forces  by 
means  of  the  figure  of  equilibrium  which  the  fluid  would  assume 
under  them,  and  in  the  theory  of  the  tides  it  has  been  found  prac 
tically  convenient  to  specify  the  forces  in  this  way. 

By  means  of  the  principle  of  "  forced  vibrations"  referred  to  in 
the  historical  sketch,  we  shall  pass  from  the  equilibrium  form  to 
the  actual  oscillations  of  the  sea. 


§  7.  Development  of  Tide-generating  Potential  in  Terms  of 
Hour- Angle  and  Declination. 

Develop-  "We  now  proceed  to  develop  the  tide-generating  potential,  and 
inent  of  shall  of  course  implicitly  (§  6)  determine  the  equation  to  the  equili- 
tide-gen-  brium  figure. 

crating  We  have  already  seen  that,  if  2  be  the  moon's  zenith  distance  at 
potential,  the  point  P  on  the  earth's  surface,  whose  coordinates  referred  to 

A,  B,  C,  axes  fixed  in  the  earth,  are  a%,  arj,  af,  then 
cos  z = £Mj  +  7?M2  +  f M3, 

where  Mj,  Ms,  M3  are  the  moon's  direction  cosines  referred  to  the 

same  axes.     Then  with  this  value  of  cos  z — 

cos2  2  -  \  =  S8 


The  axis  of  C  is  taken  as  the  polar  axis,  and  AB  is  the  equatorial 
plane,  so  that  the  functions  of  £,  77,  f  are  functions  of  the  latitude 
and  longitude  of  the  point  P,  at  which  we  wish  to  find  the  potential 

The  functions  of  Mj,  M2,  JI3  depend  on  the  moon's  position,  and 
we  shall  have  occasion  to  develop  them  in  two  different  ways,  — 
first  in  terms  of  her  hour-angle  and  declination,  and  secondly  (§ 
23)jui  terms  of  her  longitude  and  the  elements  of  the  orbit. 

Now  let  A  be  on  the  equator  in  the  meridian  of  P,  and  B  90° 
east  of  A  on  the  equator.  Then,  if  II  be  the  moon,  the  inclination  of 
the  plane  MC  to  the  plane  CA  is  the  moon's  easterly  local  hour-angle. 
Let  h  —  local  hour-angle  of  moon  and  5=  moon's  declination:  we 
have 

MI  =  cos5cosA,  M2=cos5sin&,  M3=sin5, 
whence 

2MjM2  =  cos2  5  sin  2k,  M^  -  M22     =  cos2  S  cos  2k, 

=  2  sin  5  cos  5  sin  k,  2MiM3=2  sin  5  cos  5  cos  h, 


•  =  £  -  sin2  5. 


O 

Also,  if  X  be  the  latitude  of  P, 

£  =  cos  X,  17  =  0,  f=sin  \, 
and 


Hence  (10)  becomes 

cos2  z  -  4  =\  cos2  X  cos2  5  cos  2k  +  sin  2X  sin  5  cos  5  cos  k 


(11). 


The  angle  h,  as  defined  at  present,  is  the  eastward  local  hour-angle, 
and  therefore  diminishes  with  the  time.  As,  however,  this  function 
does  not  change  sign  with  h,  it  will  be  more  convenient  to  regard 
it  as  the  westward  local  hour-angle.  Also,  if  h0  be  the  Greenwich 
westward  hour-angle  at  the  moment  under  consideration!  and  I  be 
the  west  longitude  of  the  place  of  observation  P,  we  have 

k  =  kQ-l (12). 

Hence  we  have  at  the  point  P,  whose  radius  vector  is  a, 

V=  -9-5--  (k  cos2  X  cos2  5  cos  2(h0  -l)  +  sin  2X  sin  5  cos  5  cos  (k0  -  I) 

+f  (4-sin25)(&-sin2X)} (13).      Potential 

The  tide-generating  forces  are  found  by  the  rates  of  variation  of  pdevel- 
for  latitude  and  longitude,  and  also  for  radius  a,  if  we  care  to  find  UP**!  in 
the  radial  disturbing  force.  hour- 

angle  and 

§  8.  Evaluation  of  Tide-generating  Forces,  and  Lunar  Deflexion    tion. 
of  Gravity. 

The  westward  component  of  the  tide-generating  force  at  the  earth's 
surface,  where  p=a,  is  dVja  cos  \dl,  and  the  northward  component 
is  dVjadX ;  the  change  of  apparent  level  is  the  ratio  of  these  to 
gravity  g.  Therefore,  differentiating  (13),  changing  signs,  and 

Zm/a\3  ,     3ma        , 

writing  ^-jJ  -  )  lor  ^3,  we  have  component  change  of  level  south 
ward 


„—  j, 


=  7T/-")  isin  2X  cos2  5  cos  2(^o  -  ^  -  2  cos  2X  sin  25  cos  (h0  -  Z)      Lunar 

*«V/  4-  sin  5>Xn  -  a  sin2  XV,  • 


+  sin2X(l-3sin25)}; 
component  change  of  level  westward 


deflexion 
ofgravity. 


_         -     {cos  X  cos2  5  sin  2(k0  - 1) 

+  sinXsin25sin(A0-Z)} (14). 

The  westward  component  is  made  up  of  two  periodic  terms,  one  going 
through  its  variations  twice  and  the  other  once  a  day.  The  south 
ward  component  has  also  two  similar  terms ;  but  it  has  a  third 
term,  which  does  not  oscillate  about  a  zero  value.  If  A  be  a  de 
clination  such  that  the  mean  value  of  sin2  8  is  equal  to  sin2  A, 
then,  to  determine  the  southward  component  so  that  it  shall  be 
a  truly  periodic  function,  we  must  subtract  from  the  above 
sin  2X(1  -  3  sin2  A),  and  the  last  term  then  becomes 

3sin2X(sin2A-sin2S). 

In  the  case  of  the  moon,  A  varies  a  little  according  to  the  position 
of  the  moon's  node,  but  its  mean  value  is  about  16°  31'. 

The  constant  portion  of  the  southward  component  of  force  has 
its  effect  in  causing  a  constant  heaping  up  of  the  water  at  the 
equator  ;  or,  in  other  words,  the  moon's  attraction  has  the  effect  of 
causing  a  small  permanent  ellipticity  of  the  earth's  mean  figure. 
This  augmentation  of  ellipticity  is  of  course  very  small,  but  it  is 
necessary  to  mention  it  in  order  that  the  meaning  to  be  attributed 
to  lunar  deflexion  of  gravity  may  be  clearly  defined. 

If  we  consider  the  motion  of  a  pendulum-bob  during  any  one  day, 
we  see  that,  in  consequence  of  the  semi-diurnal  changes  of  level,  it 
twice  describes  an  ellipse  with  major  axis  east  and  west,  with  ratio 
of  axes  equal  to  the  sine  of  the  latitude,  and  with  linear  dimensions 
proportional  to  cos2  5,  and  it  once  describes  an  ellipse  whose  north 
and  south  axis  is  proportional  to  sin  25  cos  2X  and  whose  east  and 
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•west  axis  is  proportional  to  sin  28  sin  X.  Obviously  the  latter  is 
circular  in  latitude  30°.  When  the  moon  is  on  the  equator,  the 
maximum  deflexion  occurs  when  the  moon's  local  hour-angle  is  45°, 
and  is  then  equal  to 

Sm/a\3       . 

^-A  -  I  cos  X. 


At  Cambridge  in  latitude  52°  43'  this  angle  is  0"-0216. 

An  attempt,  made  by  George  and  Horace  Darwin,1  to  measure 
the  lunar  deflexion  of  a  pendulum  failed  on  account  of  incessant 
variability  of  level  occurring  in  the  supports  of  the  pendulum 
and  arising  from  unknown  terrestrial  changes.  The  work  done, 
therefore,  was  of  no  avail  for  the  purposes  for  which  it  was  instituted, 
but  remained  as  a  contribution  to  an  interesting  subject  now  be 
ginning  to  be  studied,  viz.,  the  small  changes  which  are  always 
taking  place  on  the  upper  strata  of  the  earth. 

§  9.  Correction  to  Equilibrium  Theory  for  Continents. 

Effect  of  In  the  equilibrium  theory  as  worked  out  by  Newton  and  Ber- 
land  in  noulli  it  is  assumed  that  the  figure  of  the  ocean  is  at  each  instant 
equili-  one  of  equilibrium  under  the  action  of  gravity  and  of  the  tide- 
brium  generating  forces.  Sir  W.  Thomson  has,  however,  reasserted2  a 
theory,  point  which  was  known  to  Bernoulli,  but  has  since  been  overlooked, 
namely,  that  this  law  of  rise  and  fall  of  water  cannot,  when  por 
tions  of  the  globe  are  continents,  be  satisfied  by  a  constant  volume 
of  water  in  the  ocean.  The  law  would  still  hold  if  water  were 
appropriately  supplied  to  and  exhausted  from  the  ocean  ;  and,  if  in 
any  configuration  of  the  tide-generating  body  we  imagine  water  to 
be  instantaneously  so  supplied  or  exhausted,  the  level  will  every 
where  rise  or  fall  by  the  same  height  Now  the  amount  of  that 
rise  or  fall  depends  on  the  position  of  the  tide-generating  body 
with  reference  to  the  continents,  and  is  different  for  each  such 
position.  Conversely,  when  the  volume  of  the  ocean  remains  con 
stant,  we  have  to  correct  Bernoulli's  simple  equilibrium  theory  by 
an  amount  which  is  constant  all  over  the  globe  at  any  instant,  but 
which  changes  in  time.  Thomson's  solution  of  this  problem  has 
since  been  reduced  to  a  form  which  is  easier  to  grasp  intelligently 
than  in  the  shape  in  which  he  gave  it,  and  the  results  have  also 
been  reduced  to  numbers.3  It  appears  that  there  are  four  points 
on  the  earth's  surface  at  which  in  the  corrected  theory  the  semi 
diurnal  tide  is  evanescent,  and  four  others  where  it  is  doubled.  A 
similar  statement  holds  for  the  diurnal  tide.  As  to  the  tides  of 
long  period,  there  are  two  parallels  of  latitude  of  evanescent  and 
two  of  doubled  tide. 

Now  in  Bernoulli's  theory  the  semi-diurnal  tide  vanishes  at  the 
poles,  the  diurnal  tide  at  the  poles  and  the  equator,  and  the  tides 
of  long  period  in  latitudes  35°  16'  north  and  south.  The  numerical 
solution  of  the  corrected  theory  shows  that  the  points  and  lines  of 
doubling  and  evanescence  in  every  case  fall  close  to  the  points  and 
lines  where  in  the  unconnected  theory  there  is  evanescence.  When 
in  passing  from  the  unconnected  to  the  corrected  theory  we  speak  of 
a  doubled  tide,  the  tide  doubled  may  be  itself  nil,  so  that  the  result 
may  still  be  nil.  The  conclusion,  therefore,  is  that  Thomson's  cor 
rection,  although  theoretically  interesting,  is  practically  so  small 
that  it  may  be  left  out  of  consideration. 

III.  DYNAMICAL  THEORY  OF  TIDES. 

§  10.  Historical  Explanation. 

Dyna-  The  problem  of  tidal  oscillation  is  essentially  a  dynamical  one. 
mical  Even  when  the  ocean  is  taken  as  covering  the  whole  earth,  it  pre- 
theory.  sents  formidable  difficulties,  and  this  is  the  only  case  in  which  it 
has  been  hitherto  solved.4  Laplace  gives  the  solution  in  bks.  i. 
and  iv.  of  the  Micanique  Celeste  ;  but  his  work  is  unnecessarily 
complicated  by  the  inappropriate  introduction  of  spherical  harmonic 
analysis,  and  it  is  generally  admitted  that  his  investigation  is 
difficult.  Airy,  in  his  "Tides  and  Waves"  (in  Ency.  Metrop.) 
presents  the  solution  free  from  that  complication,  but  he  has  made 
a  criticism  of  Laplace's  method  which  we  believe  to  be  wrong. 
Sir  W.  Thomson  has  written  some  interesting  papers  (in  Phil.  Mag., 
1875)  in  justification  of  Laplace,  and  on  these  we  base  the  following 
paragraphs.  This  portion  of  the  article  is  given  more  fully  than 
others,  because  there  exists  no  complete  presentment  of  the  theory 
free  from  objections  of  some  kind. 

§  11.  Equations  of  Motion. 

Equa-  Let  r,  6,  tj>  be  the  radius  vector,  co-latitude,  and  east  longitude  of 

tions  of    a  point  with  reference  to  an  origin,  a  polar  axis,  and  a  zero-meridian 
motion,    rotating  with  a  uniform  angular  velocity  n  from  west  to  east.    Then, 

if  R,  H,  3  be  the  radial,  co-latitudinal,  and  longitudinal  accelerations 

of  the  point,  we  have 


1  Reports  to  the  British  Assoc.,  1881  (York)  and  1882  (Southampton). 

2  Thomson  and  Tait,  Nat.  Phil.,  §  807. 

3  Darwin  and  Turner,  Proc.  Roy.  Soc.,  1886. 

4  Sir  W.  Thomson's  paper  "On  the  Gravitational  Oscillations  of  Rotating 
Water,"  in  Phil.  Mag.,  August  1880,  bears  on  the  same  subject.    It  is  the  only 
attempt  which  has  hitherto  been  made  to  consider  the  effects  of  the  earth's 
rotation  on  the  oscillations  of  land-locked  seas. 


R= 


(15). 


Now  suppose  that  the  point  never  moves  far  from  a  zero  position 
and  that  its  displacements  £,  77  sin  6  co-latitudinally  and  longi 
tudinally  are  very  large  compared  with  its  radial  displacement  p, 
and  that  the  velocities  are  so  small  that  their  squares  and  products 
are  negligible  compared  with  nV2  ;  then  we  have 

dr    dp 

-r.  =  -f.,  a  very  small  quantity  ; 

at     at 


Hence  (15)  is  approximately 

li=  -?iVsin20 


:=^-2ntrin0co605Z 

at'"  at 


ff=sui0^,  +  2ncos0(*l 
dt*  dt 


(16). 


Com 

ponent 

accelera- 

With  regard  to  the  first  equation  of  (16),  we  observe  that  the  time  *lon8- 
has  disappeared,  and  that  £  has  exactly  the  same  form  as  if  the 
system  were  rendered  statical  by  introducing  a  potential  tyfir-siu-O 
and  annulling  the  rotation  of  the  axes.  Since  inertia  plays  no 
sensible  part  radially,  it  follows  that,  if  we  apply  these  expressions 
to  the  formation  of  equations  of  motion  for  the  ocean,  the  radial 
motion  need  not  be  considered.  We  are  left,  therefore,  with  only 
the  last  two  equations  of  (16). 

We  now  have  to  consider  the  forces  by  which  an  element  of  the  Corn- 
ocean  is  urged  in  the  direction  of  co-latitude  and  longitude.  These  ponent 
forces  are  those  due  to  the  external  disturbing  forces  and  to  the  forces. 
pressure  of  the  surrounding  fluid,  the  attraction  of  the  fluid  on 
itself  being  supposed  negligible.  We  have  seen  in  (9)  that,  if 
fluid  on  a  sphere  of  radius  a  be  under  the  action  of  disturbing  forces 
whose  potential  is  Ur3,  and  if  r=a  +  ty  be  the  equation  to  the  sur 
face,  then  must  gfy=  Ua2.  Hence,  if  e  be  the  equilibrium  height  of 
tide,  the  potential  of  the  disturbing  force  is  gtr~/a2.  But,  if  the 
elevation  DC  }j,  the  potential  under  which  it  would  be  in  equili 
brium  is  (jh^/a2.  Therefore,  if  fy  be  the  elevation  of  the  tide 
in  our  dynamical  problem,  the  forces  due  to  hydrostatic  pressure 
on  an  element  of  the  ocean  are  the  same  as  would  be  caused  by  a 
potential  -  gtyr~/a\  Hence  it  follows  that  the  whole  forces  on  the 
element  are  those  due  to  a  potential  -  <?(fj  -  t)r2/«2.  Therefore  from 
(16)  we  see  that  the  equations  of  motion  are 


- 
dt        add 


sin  0        +  2«  cos  0 


(!-«) 


(17)- 


dt  a  sin  d  d<j> 

It  remains  to  find  the  equation  of  continuity.  This  maybe  deduced 
geometrically  from  the  consideration  that  the  volume  of  an  element 
of  the  fluid  remains  constant ;  but  a  shorter  way  is  to  derive  it  from 
the  equation  of  continuity  as  it  occurs  in  ordinary  hydrodynamical 
investigations.  If  V  be  a  velocity  potential,  the  equation  of  con 
tinuity  for  incompressible  fluid  is 


Equa. 

tions  of 
motion. 


The  element  referred  to  in  this  equation  is  defined  by  r,  0,  <f>, 
r  +  8r,  0  +  d0,  $  +  50.  The  co-latitudinal  and  longitudinal  veloci 
ties  are  the  same  for  all  the  elementary  prism  defined  by  6,  <j>, 

0  +  Se,  d>  +  8d>,  send  the   sea  bottom.      Then  -3s=-4, 


,  —  . 

rdO     dt  rsin 


sin  0-j-  ;  and,  since  the  radial  velocity  is  d}}fdt  at  the  surface  of  the 

(it 
ocean,  where  r  =  a  +  y,  and  is  zero  at  the  sea  bottom,  where  r  =  a, 

we  have  —  =—  =  -  •  -s?.     Hence,  integratin  £  with  respect  to  r  from 

dr        7     dt 

r=a  +  y  to  r=a,  and  again  with  respect  to  t  from  the  time  t  to  the 
time  when  i),  £,  77  all  vanish,  and  treating  y  and  fj  as  small  com 
pared  with  a,  we  have 

lasin0  +  ^a(y^sme)+~(yr,sm6)  =  Q  .........  (18).      Equa- 

«*  •*  tionof 

This  is  the  equation  of  continuity,  and,  together  with  (17),  it  forms  contiuu- 
the  system  which  must  be  integrated  in  the  general  problem  of  the  jty. 
tides.     The  difficulties  in  the  way  of  a  solution  are  so  great  that 
none   has   hitherto  been  found,  except   on  the  supposition  that 
7,  the  depth  of  the  ocean,  is  only  a  function  of  latitude.     In  this 
case  (18)  becomes 
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sin  6 


.(19). 


§  12.  Adaptation  to  Forced  Oscillations. 

Adapta-       Since  we  may  suppose  that  the  free  oscillations  are  annulled  by 
tion  to     friction,  the  solution  required  is  that  corresponding  to  forced  oscil- 
forced       lations.     Now  we  have  seen  from  (13)  that  t  (which  is  proportional 
oscilla-     to  V)  has  terms  of  three  kinds,  the  first  depending  on  twice  the 
tions.       moon's  (or  sun's)  hour-angle,  the  second  on  the  hour-angle,  and  the 
third  independent  thereof.     The  coefficients  of  the  first  and  second 
terms  vary  slowly,  and  the  whole  of  the  third  varies  slowly.    Hence 
c  has  a  semi-diurnal,  a  diurnal,  and  a  long  period  term.     We  shall 
see  later  that  these  terms  may  be  expanded  in  a  series  of  approxi 
mately  semi-diurnal,  diurnal,  and  slowly  varying  terms,  each  of 
which  is  a  strictly  harmonic  function  of  the  time.      Thus  we  may 
assume  for  t  a  form  e  cos  (2nft  +  k<j>  +  a),  where/  and  k  are  numbers, 
and  where  e  is  only  a  function  of  co-latitude  and  of  the  elements  of 
the  orbit  of  the  disturbing  body.     According  to  the  usual  method 
of  treating  oscillating  systems,  we  may  therefore  make  the  follow 
ing  assumption  for  the  form  of  solution 

r  =  e  cos  (2nft  +  k<j>  +  a) 

I)  =  h  cos  (2nft  +  k<(>  +  a) 

|  =  x  cos  (2nft  +  k<f>  +  a) 

7?  =  y  sin  (271/5  +  k<f>  +  a) 

where  e,  h,  x,  y  are  functions  of  co-latitude  0  only.     Substituting 

these  values  in  (19),  we  have 

- — -;  ^(-yxsin  0)  +  kyy  +  ha  =  0     (21). 

Then,  if  we  write  u  for  h  -e,  andjput  m= n-a/g,  substitution  from 
(20)  in  (17)  leads  at  once  to 

x/'  +  y/siu0cos0  =  iLg         I ^ 

y^siu0  +  x/cos0=-AsJLj 

Solving  (22)  for  x  and  y,  we  have 

1  /dn    k     cos  0\     \ 
^  4m\d0     /     sin  0} 

-  1  /cos  0  dn      kn  \ 

y  sin  0  (f2  -  cos2  0)  =  —-(  —-r-  -—  +  -r—  ) 
4wi  \    /     do     sin  OJ 

Then  substituting  from  (23)  in  (21),  we  have 

cos  0  d\i 


...(20), 


...(23). 


fru 


Final  1 

equation.  sin  0 

+  47na(u  +  e)  =  0 (24). 

This  is  Laplace's  equation  for  tidal  oscillations  in  an  ocean  whose 
depth  is  only  a  function  of  latitude.  When  u  is  found  from  this 
equation,  its"  value  substituted  in  (23)  will  give  x  and  y. 

§  13.  Preparation  for  Solution. 

Prepara-  The  ocean  which  is  considered  in  this  case  is  not  like  that  on  the 
tion  for  earth's  surface,  and  therefore  it  does  not  seem  desirable  to  pursue 
solution,  the  integration  of  (24)  except  in  certain  typical  cases. 

In  (13)  we  have  the  expansion  of  the  disturbing  potential  and 
implicitly  of  the  disturbing  forces  in  three  terms,  the  first  of 
which  is  variable  in  half  a  day,  the  second  in  a  day,  and  the  third 
in  half  the  period  of  revolution  of  the  tide-raising  body.  Forestal 
ling  the  results  of  chapter  iv. — each  of  these  terms  may  be  expressed 
as  the  sum  of  a  series  of  strictly  harmonic  functions  of  the  time  ; 
the  first  set  of  these  have  all  approximately  semi-diurnal  periods, 
the  second  approximately  diurnal  periods,  and  the  third  vary 
slowly  in  dependence  on  the  periodic  time  of  the  tide-generating 
body.  The  first  set  involve  twice  the  terrestrial  longitude,  the 
second  the  longitude,  and  the  third  set  are  independent  of  the 
longitude  of  the  place  of  observation.  From  these  statements 
compared  with  (13)  we  see  that  in  the  semi-diurnal  terms  /  is 
approximately  unity,  k=2,  and  c  =  E  sin2  0  ;  in  the  diurnal  terms 
/  is  approximately  £,  k=l,  and  e  =  E  sin  0  cos  0  ;  in  the  terms  of 
long  period /is  a  small  fraction  (for  the  fortnightly  tide  about  ^V). 
£  =  0,  c  =  E(£-cos2  0).  The  departure  from  exactness  in  the  rela 
tion  /=  1  for  the  semi-diurnal,  and  /=  |  for  the  diurnal  terms  is 
generally  (except  for  certain  critical  depths  of  ocean)  not  such  as  to 
greatly  change  the  nature  of  the  results  from  those  obtained  when 
Laplace's/=l  and  \  rigorously.  Hence  the  integration  of  (24)  will  be 
three  pursued  on  these  three  hypotheses,  giving  Laplace's  three  kinds  of 
kinds  of  oscillation.  The  hypothesis  which  will  be  made  with  regard  to  -y 
oscilla-  is  that  7  =  7(1  —  q  cos-  0),  and  in  the  case  of  the  semi-diurnal  tides 
tion.  we  shall  be  compelled  by  mathematical  difficulties  to  suppose  q  to 
be  either  unity  or  zero.  The  tides  of  zonal  seas  may  be  worked  out, 
and  more  complex  laws  of  depth  may  be  assumed ;  but  for  the 
discussion  of  such  cases  the  reader  is  referred  to  Thomson's  papers 
in  Phil.  Mag.,  1875. 

There  might  be  reason  to  conjecture  that  the  form  of  u  would  be 
similar  to  that  of  e,  and  this  is  in  fact  the  case  for  the  diurnal  tides 


for  any  value  of  q  and  for  the  semi-diurnal  tides  when  q  is  unity.  Preli- 
Before  proceeding  further  it  will   be  convenient  to  exhibit  twominary 
purely  analytical  transformations  of  the  first  two  terms  of  (24)  transfor- 
which  hold  true  for  certain  values  of  k  and/,  and  when  u  has  such  mations. 
a  form  as  that  suggested.     If  we  put  &=!,/=£,  y  =  l(l  -q  cos20), 
then,  if  v=A  sin  0  cos  0,  it  will  be  found  on  substitution  that 


sin0d0  i-cos20  7       4 

Again,  if  we  put  k=2,f=l,  j=l,  y=l(I-cos* 0)  =  l  sin2 0,  and  if 
v=A  sin20, 

/  .    ndv                \                dv       2v 
*y  I  sin  0 -j-r  +  2v  cos  0  j        cot  0  — | — -. 

-2?      /*...f°'g=-8to   ...(26). 


1     d 


sin0d0          l-cos20  "'      l-cos20 

Another  general  property  of  (24)  is  derived  from  the  supposition 
that  u  is  expressed  in  a  series  proceeding  by  powers  of  I ;  thus 

!  +  <.£  + (27)- 


Let  v0,  vv  v.2,  &c.,  be  so  chosen  that,  when  u  is  substituted  in  (24), 
the  coefficient  of  each  power  of  I  vanishes  independently  ;  then 
the  term  independent  of  I  obviously  gives  v0=  -e,  and  the  connex 
ion  between  successive  v's  is 

/cos0  dvm     kvm  \ 

,    \  /     dO     sin  Q) 
sin  0  (f2  -  cos2  0) 

(28). 

We  shall  suppose  below  that  u  is  expansible  in  the  form. (27),  and 
shall  use  (28)  in  conjunction  with  (25)  or  (26)  for  finding  the 
successive  values  of  the  v's. 

§  14.  Diurnal  Tide. 

Let  us  first  consider  the  diurnal  tides.    We  have  e  =  E  sin  0  cos  0,  Diurnal 
k=l,  and /=  \  ;  then  v0=  -  E  sin  0  cos 0.     Hence  by  (28)  and  (25)  tide. 
-  8?gr0  +  47/ifoj  =  0   (29), 

and  therefore  t'j  =  —v^  Applying  the  same  theorem  a  second  time, 
i-2  =  (2qfm}v1,  and  so  on  ;  therefore  u  =  vj[l  +  2lq/ma  +  (2lq/ma)2  +  ...] 

V  6 

l-2lq/ma~     l-2lq/ma  *     *" 

But  u  =  h  -  e  ;  hence  ,  _        2lqjma 


.(31). 


1  -  2lq/ma    ' 

It  appears,  therefore,  that  the  tide  is  "  inverted,"  giving  low  water 
where  the  equilibrium  tide  gives  high  water.  If  q  =  0,  so  that  the 
ocean  is  of  uniform  depth,  the  tide  vanishes. 

§  15.  Semi- Diurnal  Tide,  with  Variable  Depth. 

Next  let  us  consider  the  semi-diurnal  tide  in  the  case  where  q=l,  Semi- 
so  that  7  =  I  sin2  0.     Then  e  =  E  sin2  0,  k = 2,  f=  1  ;  also  t-0  =  -  e  =  diurnal 
-  E  sin2  6.     Hence  by  (28)  and  (26)  -  8lv0  +  4mlv^  =  0,  whence  v,  =  tide. 
2/?n»0.     Applying  the  same  theorem  a  second  time,  i<2=(2/m)2t7OJ 
and  so  on  ;  therefore  u = v0[l  +  2ljma  +  (21/ma)2  + . . .] 


Hence 


1  -  2l/ma        1  -  2l/ma' 
,  _  21/ma, 

~l-2l/maC" 

If  2l/ma  =  &,  the  height  of  tide  is  equal  to  the  equilibrium  height ; 
but  it  is  inverted,  giving  low  water  where  the  equilibrium  theory 
gives  high  water.  In  the  case  of  the  earth  m= 1/289,  and  therefore 
this  relation  is  satisfied  if  1= a/1 156.  Hence  in  a  sea  3000  fathoms 
deep  at  the  equator,  and  shallowing  to  the  poles,  we  have  inverted 
semi-diurnal  tides  of  the  equilibrium  height. 

§  16.  Semi- Diurnal  Tide,  with  Uniform  Depth. 
The  method  of  development  used  above,  where  we  proceed  by 
powers  of  the  depth  of  the  ocean,  is  not  applicable  where  the  depth 
is  uniform,  because  it  leads  to  a  divergent  series.  We  have  there 
fore  to  resume  equation  (24).  In  the  case  of  the  semi-diurnal  tides 
we  have  for  the  depth  y=l  (a  constant  by  hypothesis),  k=2,f=l 
approximately,  and  e  =  Esin20.  Now  for  brevity  let  fi=4ma/l, 
»/  =  sin  0,  so  that  e  =  Ev2.  Then  we  find  that  on  development  (24) 


_,»£{*»    (8_. 

dv*      dv 


"6 (33). 


Let  us  now  assume  as  the  solution  of  this  equation 

u  =  (A"2-E>2  +  Jfir4«/4  +  ^6+...+JK2iv2«+ (34). 

Substituting  from  (34)  in  (33),  and  equating  to  zero  the  coefficients 
of  the  successive  powers  of  v,  we  find  K^  —  E,  K±  apparently  inde 
terminate,  and 

2i(2i  +  6)^>i+4-  2i(2i  +  3)^ai+2  +  /3Jr2i  =  0    (35). 

Since  A'0  =  0,  this  equation  of  condition  may  be  held  to  apply  for 
all  positive  integral  values  of  i,  beginning  with  i  =  0.  It  is  obvious 
that  K6  is  determinable  in  terms  of  K±  and  Kz,  K8  in  terms  of  L~6 
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and  A"4,  &c.,  so  that  all  the  A"s  are  to  be  found  in  terms  of  Kz, 
which  is  known,  and  of  K4,  which  is  apparently  indeterminate. 
The  condition  for  the  convergency  of  the  series  (34)  for  u  and  for 
the  series  du/dv  is  that  KK+ilK-x  shall  tend  to  a  limit  less  than 
unity.  The  equation  (35)  may  be  written 

AT2i44_2i-f3       __£___  K&  ,gg> 

AVh2~2i  +  6     2i(2i  +  6)  AW" 

Now  A^+2/  A*2i  tends  to  be  either  infinitely  small  or  not  infinitely 
small.  If  it  be  not  infinitely  small  in  the  limit,  the  second  term 
on  the  right  of  (36)  becomes  evanescent  when  i  is  very  great,  and 
we  have  in  the  limit  when  i  is  very  large — 

V=fl- 


But  the  ratio  of  successive  terms  of  \/(l  ~  "')  tends  to  become 
(l-f/i>2.  Hence,  if  K^^Ky.  does  not  tend  to  become  infinitely 
small,  u  =  A  +  BVl  -v'2,  where  A  and  B  are  finite  for  all  values  of  v. 
Again,  under  the  same  circumstances  we  have  in  the  limit  when  i  is 
very  large  — 

.A        1    V,          3 


A        1 

\      4  +  l 


But  the  ratio  of  successive  terms  of  (I-?2) ~*  tends  to  (1  -£/i)«'2- 
Hence,  if  Kx+n/Ka  does  not  tend  to  become  infinitely  small, 
duldv  =  C  +  D(l  - 1-2)"*,  where  C  and  D  are  finite  for  all  values  of  v. 

•XT  da     ^u    i\ o~    /~(» /i i     T\ 

Now  -j3=-r  Vl-«'2  =  Cvl-i'2  +  D. 

dO     dv 

Therefore  at  the  equator,  where  v  =  l,  dn/d6  =  D,  a.  finite  quantity. 
Hence  the  hypothesis  that  AVi-2/^2»  tends  to  be  not  infinitely  small 
leads  to  the  conclusion  that  u  and  dn/d&  are  finite  at  the  equator. 
But  on  account  of  the  symmetry  of  the  system  the  co-latitudinal 
displacement  £  must  vanish  at  the  equator,  and  therefore  x  also. 
By  (23),  when/=l,  k=2,  y  =  sin  0, 


But  we  have  just  seen  that  this  hypothesis  makes  u  finite  when 
»/  =  !  or  0=90°,  and  therefore  at  the  equator 

1   du      _   .,  ... 

x  =  -;  --  ,-r,  a  finite  quantity. 
4m  d& 

Now  symmetry  necessitates  a  vanishing  value  of  du/dO  at  the 
equator.  Thus  the  hypothesis  that  A'2,-+2/^2i  tends  to  be  not  in 
finitely  small  is  negatived,  and  we  conclude  that,  on  account  of 
the  symmetry  of  the  motion,  it  is  infinitely  small  for  infinitely  great 
values  of  i.  This  being  established,  let  us  write  (36)  in  the  form 


Hence  by  repeated  application  of  (36a)  we  have 


And  we  know  that  this  is  a  continuous  approximation  to  A"L  _ 
which  must  hold  in  order  that  the  latitudinal  velocity  may  vanish 
at  the  equator.  Writing  N,  =  AT^+a/ K^,  all  the  N's  may  be  com 
puted  from  the  continued  fraction  (37).  Then 

We  cannot  compute  K6  from  AT4,  A'g  from  AT6,  and  so  on  ;  for,  if  we 
do,  then,  short  of  infinite  accuracy  in  the  numerical  values,  we  shall 
be  gradually  led  to  successive  values  of  the  K's  which  tend  to 
equality.1 

This  process  was  followed  by  Laplace  without  explanation.  It 
was  attacked  by  Airy  in  his  "  Tides  and  Waves  "  (in  Ency.  Metrop. ) 
and  by  Ferrel  in  his  Tidal  Researches  (U.S.  Coast  Survey,  1873),  but 
was  justified  by  Sir  W.  Thomson  in  the  Phil.  Mag.  (1875,  p.  230). 
The  investigation  given  here  is  substantially  Thomson's. 
Solu-  Laplace  gives  numerical  solutions  for  three  different  depths  of 

lions.  the  sea,  -3-5^,  T^*S-,  sa  1'ts  °f  the  earth's  radius.  Since  tn~^^, 
these  correspond  respectively  to  the  cases  of  £=40,  10,  5,  and  the 
solutions  are 

£=40,  h  =  E{v2  +  20-1862v4  +  10'1164i'6  -  13'1047«'8-15-4488y10 
-7-4581i/12-   2-1975?14-   0'4501i'16  -  O-OeS??18 
-0-0082V20-    0-0008?22-    O'OOOlc24...} 
£=10,  h  =  E{i>2  +  e-igeOi'4  +   3-2474c6  +   07238»'8+  Q-QVlQv10 

+  0-0076p12+   0'0004v14...} 
£=  5,  h  =  E{v2  +   0-7504J/4  +   0-1566i/6 


i  Thomson  calls  this  a  dissipation  of  accuracy.  It  may  t>e  illustrated  thus. 
Consider  the  equation  £2-31+2=0,  which  may  be  written  either  z=j+Jx2  or 
x=  3  -  2/x.  Now  let  xtt+l = §+ Jj:2,^  and  suppose  we  start  with  any  value  XQ,  less 
than  unity,  and  compute  xj,  3%, . . .  xn.  Then,  starting  with  xn  in  the  equation 
xn_l=3-Z/xn,  if  we  work  backwards,  we  ought  to  come  to  the  original  value 
zo.  In  fact,  however,  we  shall  only  do  so  if  there  is  infinite  accuracy  in  all 
the  numerical  values.  For,  start  with  &o=i.  then  Zi  =  -75,  a%2='8542,  z3=-9099, 
a;4=  -9527,  £5=  '9692 ;  and  the  values  go  on  approximating  to  1,  which  is  a  root  of 
the  equation.  Next  start  backwards  with  x5=  -97,  and  we  find  z4=  -938,  £3=  -868, 
z.2=  -696,  xl  =  -l-27,x0  =  - 1275,  x_l=3~l57,  x_2=2'367,  z_3=2-155,  x_4= 2-072 ; and 
the  values  go  on  approximating  to  2,  the  other  root  of  the  equation. 


Since  h  vanishes  when  v  =  0,  there  is  no  rise  and  fall  of  water  at 
the  poles.  When  v  =  1  at  the  equator,  we  find 

£=40,  h=-7'434E 
£  =  10,  h  =  11-267E 
£=  5,  h=  1-924E. 

The  negative  sign  in  the  first  case  shows  that  the  tide  is  inverted 
at  the  equator,  giving  low  water  when  the  disturbing  body  is  on 
the  meridian.  Near  the  pole,  however,  that  is,  for  small  values  of 
v,  the  tides  are  direct.  In  latitude  18°  (approximately)  there  is  a 
nodal  line  of  evanescent  semi-diurnal  tide.  In  the  second  and 
third  cases  the  tides  are  everywhere  direct,  increasing  in  magnitude 
from  pole  to  equator.  As  £  diminishes  the  tides  tend  to  assume 
their  equilibrium  value,  because  all  the  terms,  save  the  first,  become 
evanescent  When  £=1  (depth  7\  of  radius)  the  tide  at  the  equator 
still  exceeds  its  equilibrium  value  by  11  per  cent.  As  £  diminishes 
from  40  to  10  the  nodal  line  of  evanescent  tide  contracts  round  the 
pole,  and  when  it  is  infinitely  small  the  tides  are  infinitely  great. 
The  particular  value  of  £  for  which  this  occurs  is  that  where  the  free 
oscillation  of  the  ocean  has  the  same  period  as  the  forced  oscilla 
tion.  The  values  chosen  by  Laplace  were  not  well  adapted  for  the 
illustration  of  the  results,  because  in  the  cases  of  £=40  and  £  =  10 
the  depth  of  the  ocean  is  not  much  different  from  that  value  which 
would  give  infinite  semi-diurnal  tide.  For  values  of  £  greater  than 
40  we  should  find  other  nodal  lines  dividing  the  sphere  into  regions 
of  direct  and  inverted  tides.  We  refer  the  reader  to  Sir  W. 
Thomson's  papers  for  further  details  on  this  interesting  point. 

§  17.   Tides  of  Long  Period;  Laplace's  Argument 
from  Friction. 

In  treating  these  oscillations  i^aplace  remarks  that  a  very  small  Laplace's 
amount  of  friction  will  be  sufficient  to  cause  the  surface  of  the  argu- 
ocean  to  assume  at  each  instant  its  form  of  equilibrium,  and  he  meat 
adduces  in  proof  of  his  conclusion  the  considerations  given  below,  from 
The  friction  here  contemplated  is  such  that  the  integral  effect  is  friction 
represented  by  a  retarding  force  proportional  to.the  velocity  of  the  unsound, 
water  relatively  to  the  bottom.     Although  proportionality  to  the 
square  of  the  velocity  would  probably  be  nearer  to  the  truth,  yet 
Laplace's  hypothesis  suffices  for  the  present  discussion. 

In  oscillations  of  this  class  the  water  moves  for  half  a  period  north, 
and  then  for  half  a  period  south.  In  oscillating  systems,  where  the 
resistances  are  proportional  to  the  velocities,  it  is  usual  to  specify  the 
resistance  by  a  modulus  of  decay,  namely,  that  period  in  which  a 
velocity  is  reduced  to  c"1  of  its  initial  value  by  friction.  Now  the 
friction  contemplated  by  Laplace  is  such  that  the  modulus  of  decay 
is  short  compared  with  the  semi-period  of  oscillation.  The  quickest 
of  the  important  tides  of  long  period  is  the  fortnightly  (see  chapter 
iv.) ;  hence,  for  the  applicability  of  Laplace's  conclusion,  the  modulus 
of  decay  must  be  short  compared  with  a  week.  Now  it  seems  prac 
tically  certain  that  the  friction  of  the  bed  of  the  ocean  would  not 
materially  affect  the  velocity  of  a  slow  ocean  current  in  a  day  or  two. 
Hence  we  cannot  accept  Laplace's  discussion  as  satisfactory.  How 
ever  this  may  be,  we  now  give  what  is  substantially  his  argument. 

Let  us  write  6  for  the  reciprocal  of  the  modulus  of  decay.  Then 
the  frictional  forces  introduced  on  the  left-hand  side  of  (17)  are 
+  Gd%/dt  in  the  first  and  sin  OSdij/dt  in  the  second.  Laplace's 
hypothesis  with  regard  to  the  magnitude  of  the  frictional  forces 
enables  us  to  neglect  the  terms  d-£/dt-  and  sinQd^y/dt-  compared 
with  the  frictional  forces.  Then,  if  we  observe  that  in  oscillations 
of  this  class  the  motion  is  entirely  latitudinal,  equations  (17)  and 
(19)  become 

~ "  dt 


+2n  cos  0=0 

dt  dt 

sin  0  +  j(y£  sin  6)  -  0 

From  the  first  two  of  these  we  easily  obtain 

q  d . 


(,     4?r 
g+^ 


(38). 


.(39). 


As  a  first  approximation  we  treat  d£/dt  as  zero,  and  obtain  I)=r, 
or  the  height  of  water  satisfies  the  equilibrium  theory.  In  these 
tides  (see  chap,  iv.)  f  =  I£  (J-cos20)  cos  it,  so  that  from  the  third 
equation  of  (38)  we  can  obtain  a  first  approximation  to  | ;  then,  sub 
stituting  in  (39),  we  obtain  on  integration  a  second  approximation 
to  h.  Laplace,  however,  considers  as  adequate  the  first  approxima 
tion,  which  is  simply  the  conclusion  of  the  equilibrium  theory. 

§  18.   Tides  of  Long  Period  in  an  Ocean  of  Uniform  Depth. 
As  it  seems  certain  that  these  tides  do  not  satisfy  even  approxi-  Tides  of 
mately  the  equilibrium  law,  we  now  proceed  to  find  the  solution  long 
where  there  is  no  friction.     In  the  case  of  these  tides  k=  O,/  a  small  period 
fraction,  and  e  =  E  (^-cos20).     The  equation  (24)  then  becomes      without 
du\  friction. 
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or,  writing  fj.  for  cos  6  and  e  =  E  (£  -  fj?}, 


(40)- 


We  shall  confine  the  investigation  to  the  case  where  y=l,  a  con 
stant,  and  where  the  sea  covers  the  whole  surface  of  the  globe. 
The  symmetry  of  the  motion  in  this  case  demands  that  u  when  ex 
panded  in  a  series  of  powers  of  n  shall  only  involve  even  powers. 
Let  us  assume,  therefore,  that 

(41). 


Again, 


(42). 

......  (43), 

y+  (44), 

where  C  is  a  constant.  Then,  writing  /3  for  4ma/l,  as  in  the  case  of 
the  semi-diurnal  tide,  substituting  fiom  (42),  (43),  and  (44)  in  (40), 
and  equating  to  zero  the  successive  coefficients  of  the  powers  of  /*, 
we  find  C=-|E  +  B1//3-s 


Thus  the  constant  C  and  B3,  BB,  &c.,  are  all  expressible  in  terms  of 
Bj,  and  BX  is  apparently  indeterminate.     We  may  remark  that,  if 


the  equation  of  condition  (45)  may  be  held  to  apply  for  all  values 
of  i,  from  one  to  infinity.     Let  us  write  (45)  in  the  form 


When  i  is  large  Boi+i/Bsi-i  either  tends  to  become  infinitely  small 
or  it  does  not  do  so.  Let  us  suppose  that  it  does  not  tend  to  become 
infinitely  small.  Then  it  is  obvious  that  the  successive  B's  tend 
to  become  equal  to  one  another,  and  so  also  do  the  values  of 
I>j;-2-/2Boi_i)  /2t  and  the  coefficients  of  du/dfj..  Hence  we  have 
du/dfj.  =  L  +  M/(1-  fjf),  for  all  values  of  /i,  where  L  and  M  are 
finite.  Hence  this  hypothesis  gives  infinite  velocity  to  the  fluid  at 
the  pole,  where  /*  =  !.  But  with  a  water-covered  globe  this  infinite 
velocity  is  impossible,  and  therefore  the  hypothesis  is  negatived, 
and  B2l-+i/B2i_i  must  tend  to  become  infinitely  small.  This  being 
fraction,  established,  let  us  write  (46)  in  the  form 

P 
B»_i_     2i(2i  +  l) 


1- 


2i(2i 


By  repeated  applications  of  (47),  we  have  in  the  form  of  a  con 
tinued  fraction 


1- 


2t(2i 


1- 


(2i+2)(2t 


And  we  know  that  this  is  a  continuous  approximation,  which  must 
hold  in  order  to  satisfy  the  condition  that  the  water  covers  the 
whole  globe.  Let  us  denote  this  continued  fraction  by  -  JVj.  Then, 
if  we  remember  that  B_x  =  -  2E,  we  have 

B1  =  2FJVi,  B3/B1  =  -  A'*  B5/B3  =  -  A"*  E./E^  -A*  &c., 
so  that 

63=  -2EAyV72,  B8=2EAiAV^s,  B7=  -2EAT.jraAr8A'4,  &a, 

and  C= 

Then  n=u  +  e 


(49). 

Now  we  find  that,  when  £  =  40,  which  makes  the  depth  of  the 
sea  3000  fathoms  or  ^^  of  the  radius  of  the  earth,  and  with 
/=  -0365012,  which  is  the  value  for  the  fortnightly  tide  (see 
chap,  iv.), 

AT1  =  3-040692,  Ar.,  =  l-20137,  A~3  =  -66744,  A"4  =  -42819,  ^',  =  -29819 

A~6  =  -21950,  JV7=-16814,  A7^  -13287,  JV'9=-107,  AT10  =  -1. 
These  values  give 


2AV/3 =15203,  1+/2  A7!  =  1-0041,  J.V1(1+/2A:!)  =  1*5228, 
JA*iAVl  +/%)  =  1-2187,    iAjAyVVl  +/2A74)  = -60988, 
iA*! . . .  AVI  +/8AT5)  =  -20888,  JA^  . . .  AVI  +/2A*8)  =  '05190, 
iA7! . . .  AVI  +/*A"7)  =  -00976,  | A*! . . .  A*7(l  +/*A'8)  =  '0014, 

|A*j . . .  AVI  +/2A79)  =  -00017. 
So  that 

h/e=  (-1 520-1 -0041  Ai2  +  l-5228/i4-l -21 87M6  + '6099/i8  -  -2089M10     Solutions. 
+  -0519A112  -  -0098/x14  +  -0014/*18  -  -0002/t18}  -f-(  j  -  M2)   (50). 
At  the  pole,  where  /i=l,h=  -E  x  -1037  =  ex  -1556  \,,n 
and  at  the  equator,  where  M  =  0,  h=  +Ex  -1520  =  ex  -4561  /'     '' 

Now  let  us  take  a  second  case,  where  /3=10,  which  was  also  one 
of  those  solved  for  the  case  of  the  semi-diurnal  tide  by  Laplace, 
and  we  find 

h/E  =  -2363  - 1  •0016/x*+  -5910/*4  -  -1627/x6  +  '0258/*8  -  -0026/x10 

+  -0002/x12. 

At  the  pole,  where  /t=l,  we  find  h=  -Ex  -3137  =  ex  -471,  and  at 
the  equator  h=+Ex  -2363  =  ex  '709.  With  a  deeper  ocean  we 
should  soon  arrive  at  the  equilibrium  value  for  the  tide,  for  A^,  A"2, 
&c.,  become  very  small,  and  2AT1/j8  becomes  equal  to  J.  In  this 
case,  with  such  oceans  as  those  with  which  we  have  to  deal,  the 
tides  of  long  period  are  considerably  smaller  than  the  equilibrium 
value. 

§  19.  Stability  of  the  Ocean. 

Imagine  a  globe  of  density  5,  surrounded  by  a  spherical  layer  of  Stability 
water  of  density  cr.    Then,  still  maintaining  the  spherical  figure,  and  of  the 
with  water  still  covering  the  nucleus,  let  the  layer  be  displaced  ocean, 
sideways.     The  force  on  any  part  of  the  water  distant  /  from  the 
centre  of  the  water  and  r  from  the  centre  of  the  nucleus  is  \tcai1 
towards  the  centre  of  the  fluid  sphere  and  $«r(5  -  <r)r  towards  the 
centre  of  the  nucleus.     If  S  be  greater  than  <r  there  is  a  force  tend 
ing  to  carry  the  water  from  places  where  it  is  deeper  to  places  where 
it  is  shallower  ;  and  therefore  the  equilibrium,  thus  arbitrarily  dis 
turbed,  is  stable.     If,  however,  S  is  less  than  y  (or  the  nucleus 
lighter  than  water)  the  force  is  such  that  it  tends  to  carry  the  water 
from  where  it  is  shallower  to  where  it  is  deeper,  and  therefore  the 
equilibrium  of  a  layer  of  fluid  distributed  over  a  nucleus  lighter 
than  itself  is  unstable.     As  Sir  William  Thomson  has  remarked,1 
if  the  nucleus  is  lighter  than  the  ocean,  it  will  float  in  the  ocean  Stabilities 
with  part  of  its  surface  dry.     Suppose,  again,  that  the  fluid  layer  of  various 
be  disturbed,  so  that  its  equation  is  r=a(l+st),  where  Sj  is  a  sur-  orders, 
face  harmonic  of  degree  i  ;  then  the  potential  due  to  this  deforma- 

4iro-  ai+3 
tion  is  — — -  -v— |  si}  and  the  whole  potential  is 

4?r5rt3       47T(r   ai+3 
3r      2t  +  l  rt+l  *° 

If,  therefore,  o-/(2t'  +  l)  is  greater  than  J5,  the  potential  of  the  forces 
due  to  deformation  is  greater  than  that  due  to  the  nucleus.  But 
we  have  seen  that  a  deformation  tends  to  increase  itself  by  mutual 
attraction,  and  therefore  the  forces  are  such  as  to  increase  the 
deformation.  If,  therefore,  <r=^(2t  +  l)3,  all  the  deformations  up 
to  the  z'th  are  unstable,  but  the  t'  +  lth  is  stable.2  If,  however,  <r 
be  less  than  5,  then  all  the  deformations  of  any  order  are  such  that 
there  are  positive  forces  of  restitution.  For  our  present  purpose 
it  suffices  that  this  equilibrium  is  stable  when  the  fluid  is  lighter 
than  the  nucleus. 

§  20.  Precession  and  Nutation. 

Suppose  we  have  a  planet  covered  with  a  shallow  ocean,  and  that  Preces- 
the  ocean  is  set  into  oscillation.  Then,  if  there  are  no  external  dis-  sion  and 
turbing  forces,  so  that  the  oscillations  are  "free,"  not  " forced, "  nutation, 
the  resultant  moment  of  momentum  of  the  planet  and  ocean  remains 
constant.  And,  since  each  particle  of  the  ocean  executes  periodic 
oscillations  about  a  mean  position,  it  follows  that  the  oscillation  of 
the  ocean  imparts  to  the  solid  earth  oscillations  such  that  the  re 
sultant  moment  of  momentum  of  the  whole  system  remains  constant. 
But  the  mass  of  the  ocean  being  very  small  compared  with  that  of 
the  planet,  the  component  angular  velocities  of  the  planet  necessary 
to  counterbalance  the  moment  of  momentum  of  the  oscillations  of 
the  sea  are  very  small  compared  with  the  component  angular 
velocities  of  the  sea,  and  therefore  the  disturbance  of  planetary 
rotation  due  to  oceanic  reaction  is  negligible.  If  now  an  external 
disturbing  force,  such  as  that  of  the  moon,  acts  on  the  system,  the 
resultant  moment  of  momentum  of  sea  and  earth  is  unaffected  by 
the  interaction  between  them,  and  the  processional  and  nutational 
couples  are  the  same  as  if  sea  and  earth  were  rigidly  connected 
together.  Therefore  the  additions  to  these  couples  on  account  of 
tidal  oscillation  are  the  couples  due  to  the  attraction  of  the  moon 
on  the  excess  or  deficiency  of  water  above  or  below  mean  sea-level. 
The  tidal  oscillations  are  very  small  in  height  compared  with  the 
equatorial  protuberance  of  the  earth,  and  the  density  of  water  is 
T*Tths  of  that  of  surface  rock  ;  hence  the  additional  couples  are  very 
small  compared  with  the  couples  due  to  the  moon's  action  on  the 

1  Thomson  and  Tait,  Nat.  Phil.,  §  816. 

2  Compare  an  important  paper  by  Poincare,  in  Acta  Math.  (1SSG),  7;  3,  4. 
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Correc-     solid  equatorial  protuberance.     Therefore  precession  and  nutation 

tious  to    take  place  sensibly  as  though  the  sea  were  congealed  in  its  mean 

preces-      position.     If  the  ocean  be  regarded  as  frictionless,  the  principles 

sion  and   of  energy  show  us  that  these  insensible  additional  couples  must  be 

nutation   periodic  in  time,  and  thus  the  corrections  to  nutation  must  consist 

insen-       of  semi-diurnal,  diurnal,  and  fortnightly  nutations  of  absolutely 

sible.        insensible  magnitude.     We  shall  have  much  to  say  below  on  the 

results  of  the  introduction  of  friction  into  the  conception  of  tidal 

oscillations  as  a  branch  of  speculative  astronomy. 

§  21.  Some  Phenomena  of  Tides  in  Rivers. 

18  in  In  §  2  we  have  given  a  description  of  some  of  the  phenomena  of 
rivers.  ^.]ie  tide-wave  in  rivers.  As  a  considerable  part  of  our  practical 
knowledge  of  tides  is  derived  from  observations  in  estuaries  and 
rivers,  we  give  an  investigation  of  two  of  the  most  important 
features  of  the  tide-wave  in  these  cases.  It  must  be  premised  that 
when  the  profile  of  a  wave  does  not  present  the  simple  harmonic 
form  it  is  convenient  to  analyse  its  shape  into  a  series  of  partial 
waves  superposed  on  a  fundamental  wave  ;  and  generally  the  prin 
ciple  of  harmonic  analysis  is  adopted,  in  which  the  actual  wave  is 
regarded  as  the  sum  of  a  number  of  simple  harmonic  waves. 

The  tide-wave  in  a  river  is  a  "  long  "  wave  in  which  the  vertical 
motion  of  the  water  is  very  small  compared  with  the  horizontal, 
the  river  very  shallow  compared  with  the  wave-length,  and  the 
water  which  is  at  any  moment  in  a  vertical  plane  always  remains 
so  throughout  the  oscillation. 

Suppose  that  the  water  is  contained  in  a  straight  and  shallow 
canal  of  uniform  depth  ;  then  take  an  origin  of  coordinates  at  the 
bottom,  with  the  x  axis  horizontal  in  the  direction  of  the  canal, 
and  the  y  axis  vertical ;  let  h  be  the  undisturbed  depth  of  water  ; 
let  h  +  77  be  the  ordinate  of  the  surface  corresponding  to  that  fluid 
whose  undisturbed  abscissa  is  x  and  disturbed  abscissa  x  +  £  ;  and 
let  g  be  gravity.  The  equations  of  motion  and  continuity 1  are 


This  represents  the  oceanic  tide,  and  n  is  that  which  we  call  below 
(§  23)  the  speed  of  the  tide.  Then  obviously  m=n/v,  so  that  at 
any  point  x  up  the  river 

"=//sinwO-^) (56)- 

(56)  gives  the  first  approximation   to  the  forced  tide-wave,  and 
it  is  clear  that  any  number  of  oscillations  may  be  propagated  inde 
pendently  up  the  river  with  the  velocity  \fgh  due  to  the  depth  of  Over 
the  river.    In  passing  to  the  second  approximation  we  must  separate  tides, 
the  investigation  into  two  branches. 

(i.)  Over-Tides  (see  §  24).— We  now  suppose  that  the  tide  at  the 
river  mouth  is  simply  (55).  On  substituting  the  approximate 
values  (54)  in  (53)  our  equations  become 


(57) 


_ 
?7~ 


For  brevity  we  shall  write  v-  =  gh  and  u  =  vt  -  x.     Since  for  "  long  " 
waves  d£/dx  is  small,  the  equations  (52)  become  approximately 


.(53). 


27_ 

h         dx 

For  finding  a  first  approximation  we  neglect  the  second  term  on 
the  right  of  each  of  (53).     The  solution  is  obviously 

£=a  cosm(vt-x)  =  acosmu\  ,„.< 

77=  -mahsin  mu  j  \**P 

(54)  gives  the  height  of  the  water  whose  undisturbed  abscissa  is 
x,  and  since  £  is  small  this  is  approximately  the  height  at  the  point 
on  the  bank  whose  abscissa  is  x.  But  now  suppose  that  at  the 
origin  (the  mouth  of  the  river)  the  canal  communicates  with  a 
basin  in  which  there  is  a  forced  oscillation  of  water-level  given  by 
—  «•---  ...(55). 


We  have  now  to  assume  an  appropriate  form  for  the  solution  of  (57), 
such  as  £  =  a  cos  mu  +  Ax  cos  2mu  +  B  sin  2mu  .........  (58). 

We  have  here  in  effect  assumed  that  the  second  and  third  terms  of 
(58)  are  small  compared  with  the  first.  It  is  clear,  however,  that 
at  a  distance  from  the  origin  the  term  in  A  will  become  large. 
This  difficulty  may  be  eluded  by  taking  the  canal  of  finite  length, 
and  supposing  that,  where  the  canal  debouches  into  a  second  basin, 
a  second  appropriate  forced  oscillation  is  maintained.  The  length 
of  the  canal  remains  arbitrary,  save  that  the  second  term  of  (58) 
shall  still  be  small  compared  with  the  first.  On  substituting  from 
(58)  in  (57)  we  have  B  indeterminate  and  A=  -  |«2m2  ;  hence 


This  gives  the  elevation  of  the  water  whose  undisturbed  abscissa 
is  x,  that  is  to  say,  at  the  point  whose  abscissa  along  the  bank  is 
X=x  +  £.     If  we  put  x=X-£  in  the  largest  term  of  (59),  and  treat 
£  as  small,  and  put  x=X  in  the  small  terms,  (59)  becomes 
tj/h  =  -  ma  sin  m(vt  -  X)  +  f  rasa2Jf  sin  2m(vt  -  X) 

+  (2mB  -  |mV-)  cos  2m(vt  -  X-}. 

But  at  the  origin  (55)  holds  true,  therefore  B  =  T\ma2,  -mah  =  H, 
and  mv=n.     Thus  the  solution  is 

TT  •      ( .       x  \      Z&n  (        ^  \ 

77=^8111  n^-— ^  +  /rT=..Ysm24«-—  )    (60). 


From  (60)  we  can  see  what  the  proper  forced  oscillation  at  the  Solution 
further  end  of  the  canal  must  be  ;  but  this  matter  has  no  present  giving 
interest.     The  first  term  of  (60)  being  called  the  fundamental,  the  first 
second  gives  what  is  called  the  first  over -tide;  and  by  further  over-tide. 
approximation  we  can  get  the  second,  third,  &c.     The  over-tide 
travels  up  the  river  at  the  same  rate  as  the  fundamental,  but  it  has 
double  frequency  or  "speed,"  and  the  ratio  of  its  amplitude  to  that 

o  rr        y 

of  the  fundamental  is  —-,-   —=. 


As  a  numerical  example,  let  the  range  of  tide  at  the  river  mouth 
be  20  feet  and  the  depth  of  river  50  feet.  The  "speed"  of  the 
semi-diurnal  tide  is  about  1/1 '9  radians  per  hour  ;  \/gh=27  miles 

per  hour  ;  hence  —j_   -7=7  =379  ^     Therefore  34  miles  up  the  river 


Fig.  1 


the  over-tide  is  ^th  of  the  fundamental  and  has  a  range  of  2  feet. 
If  the  river  shallows  very  gradually,  the  formula  will  still  hold, 
and  we  see  that  the  height  of  over-tide  varies  as  (depth )~~i. 

Fig.  1 2  read  from  left  to  right  exhibits  the  progressive  change 
of  shape.  The  steepness  of  the  advancing  crest  shows  that  it  is  a 
shorter  time  from  low  to  high  water  than  vice  versa.  The  law  of 
the  ebb  and  flow  of  currents  mentioned  in  §  2  may  also  be  easily 
determined  from  the  above  investigation.  We  leave  the  reader  to 
determine  the  effect  of  friction,  which  is  given  by  inserting  a  term 
-  (id£/dt  on  the  right-hand  side  of  (57). 

Inter-  (ii.)  Compound  Tides  (see  §  24). — We  shall  now  consider  the 

ference  mutual  influence  of  two  waves  of  different  periods  travelling  up 
of  waves  the  river  together.  In  the  first  approximation  they  are  quite  inde 
nt  shal-  pendent,  and  we  may  assume 

low  %  =  acosm(vt-x)  +  bcos[n(vt-x)  +  e]    (61). 

In  proceeding  to  the  second  approximation,  we  only  take  notice 
of  those  terms  which  result  from  the  interaction  of  the  two,  and 
omit  all  others,  writing  for  the  sake  of  brevity 
{m  -  n\  =(m  -  ri)(vt  -x)-e, 
{m  +  n\  =  (m  +  n}(vt  -  x)  +  e. 

With  the  value  of  £  assumed  in  (61),  we  find,  on  substituting  in  (53) 
and  only  retaining  terms  depending  on  mutual  influence,  that  the 
equations  for  the  second  approximation  are 


1  See,  for  example,  Lamb's  Hydrodynamics,  chap.  vii. 

2  From  Airy,  "Tides  and  Waves." 


i>2-v-o 


sin  {m  +  n}  -  (m  -  n}  sin  {m  -  n}  ] 


y/h  =  -  abmn[cos  {m  +  n}  -  cos  {m  -  n}  ]  -  d^jdx 
Now  let  us  assume  as  the  solution 

\  +Bsin{m+»} 


,™  , 


and  let  us  elude  the  difficulty  about  the  increasing  magnitude  of 
the  second  term  in  the  same  way  as  before.  Substituting  in  the 
equation  of  motion,  we  have  for  all  time, 

2(m  +  w)  A  sin  {m  +  n}  +  2(m  -  n}C  sin  {m  -  n} 
+  %abmn[(m  +  n)  sin  {m  +  n}  -(m-n)  sin  {m  -  n}  ]  =  0. 
This  gives  A=  -  %abmn  and  C=  +%abmn.     B  and  D  remain  arbi 
trary  as  before,  and  will  be  dropped,  because  they  are  to  be  deter 
mined  by  the  condition  that  at  the  origin  the  terms  of  d£/dx  in 
cos  {m  +  n},  cos  {m-n}  are  to  vanish,  whence 

rj/h  =  —  am  sin  m(vt  —  x)  -  bn  sin  [n(vt  —  x)  +  e] 
+  %abmn[(m  +  n)x  sin  {m  +  n}  -  (m  -  n]x  sin  {m  -  n}  ] 

+  terms  in  cos  {m  +  n}  and  cos  {m  -  n}  . 

Then  we  pass  from  x  to  X  as  in  the  last  section,  and  make  the 
terms  in  cos  {m  +  n}  and  cos  {m  -  n}  vanish  by  proper  values  of  B  and 
D,  and  we  have 

i}  =  amksinm(vt  -  X)  -  bnhs\n[n(vt  -  x)  +  e] 
+  $abmnX[(m  +  ri)&in  {m  +  n}  -  (m  -  n}  sin  {m  -  n}  ]  (64). 
Now  at  the  river's  mouth,  where  x  =  Q,  suppose  that  the  oceanic  tide 
is  represented  by  77  =  H^  sin  n^t  +  H.2  sin  (n.J,  +  e). 
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Then 


so  that  (64)  becomes 


habmn  =  H^ 


V0* 


As  a  numerical  example,  suppose  at  the  mouth  of  a  river  50  feet 
deep  that  the  solar  semi-diurnal  tide  has  a  range  27/1=4  feet,  and 
the  lunar  2//"2  =  12  feet ;  then  n±  +  n2=j$  radians  per  hour,?^  -  nz=-£f 
radians  per  hour,  and  as  before  \Jgh=cil  miles  per  hour.  With 
these  figures  3//!/72  nl  +  n2  _  1 

4h       ^gh      ~170 

Thus  15  miles  up  the  river  the  quater-diurnal  tide  (in  §  24  below, 
called  MS)  has  a  semi-range  of  an  inch.  But  the  luni-soiar  fort 
nightly  tide  (called  MSf  in  §  24)  would  have  a  semi-range  of  -faila 
of  an  inch.  Where  the  two  interacting  tides  are  of  nearly  equal 
speed,  the  summation  compound  tide  is  very  large  compared  with 
the  differential  tide.  As  before,  when  the  river  shallows  gradually 
this  'formula  will  still  hold. 

It  is  interesting  to  note  the  kind  of  effect  produced  by  these 
compound  tides.     When  the  primary  tides  are  in  the  same  phase 
n^t  =  nj,  +  e. 

Then  («i  +  "o)^-    X  ^  ' 


and 


Hence  the  front  slope  of  the  tide-wave  is  steeper  at  spring  than  at 
neap  tide,  and  the  compound  tide  shows  itself  in  the  form  of  an 
augmentation  of  the  first  over-tide  ;  and  the  converse  statements 
hold  of  neap  tide.  Also  mean-water  mark  is  lower  and  higher 
alternately  up  the  river  at  spring  tide,  and  higher  and  lower  alter 
nately  at  neap  tide,  by  a  small  amount  which  depends  on  the  dif 
ferential  tide.  With  the  river  which  we  were  considering,  the 
alternation  would  be  so  long  that  it  would  in  actuality  be  either 
all  lower  or  all  higher. 

IV.  THE  HARMONIC  ANALYSIS. 
§  22.  Methods  of  applying  Theory  to  Practice. 

The  comparison  between  tidal  observations  and  tidal  theories, 
and  the  formation  of  tables  predicting  the  tidal  oscillations  of  the 
sea,  have  been  carried  out  in  two  different  ways,  which  may  be 
called  the  "synthetic"  and  the  "analytic." 

The  semi-diurnal  rise  and  fall  of  tide  with  the  weekly  alternation 
of  spring  and  neap  would  naturally  suggest  to  the  investigator 
to  make  his  formula  conform  to  the  apparent  simplicity  of  the 
phenomenon.  He  would  seek  to  represent  the  height  of  water  by 
either  one  or  two  periodic  functions  with  a  variable  amplitude  ; 
such  a  representation  is  the  aim  of  the  synthetic  method.  That 
method  has  been  followed  by  all  the  great  investigators  of  the  past, 
—  Newton,  Bernoulli,  Maclaurin,  Laplace,  Lubbock,  Whewell,  Airy. 
Since  at  European  ports  the  two  tides  which  follow  one  another  on 
any  one  day  are  nearly  equal,  or,  in  other  words,  there  is  scarcely 
a  sensible  diurnal  tide,  these  investigators  bestowed  comparatively 
little  attention  to  the  diurnal  tides.  If  these  are  neglected,  the 
synthetic  method  is  simple,  for  a  single  function  suffices  to  repre 
sent  the  tide.  In  non-European  ports,  however,  the  diurnal  tide  is 
sometimes  so  large  as  to  mask  the  semi-diurnal,  and  to  make  only 
a  single  instead  of  a  double  high  water  in  twenty-four  hours.  To 
represent  this  diurnal  tide  in  the  synthetic  method  we  are  compelled 
to  introduce  at  least  one  more  function.  There  should  also  be  a 
third  function  representing  the  tides  of  long  period  ;  but  until  the 
last  few  years  these  tides  have  scarcely  been  considered,  and  there 
fore  we  shall  have  little  to  say  of  them  in  explaining  the  synthetic 
method.  The  expression  for  the  tide-generating  forces  due  to  either 
sun  or  moon  consists  of  three  terms,  involving  the  declinations  and 
hour-angles  of  the  planet.  One  of  these  terms  for  each  goes  through 
its  period  approximately  twice  a  day,  a  second  once  a  day,  and  the 
third  varies  slowly  (§  7).  The  mathematical  basis  of  the  synthetic 
method  consists  of  a  synthesis  of  the  mathematical  formula?.  The 
semi-diurnal  term  for  the  moon  is  fused  with  that  for  the  sun,  and  the 
same  process  is  carried  out  for  the  diurnal  and  slowly  varying  terms. 
A  mass  of  tidal  observation  at  a  place  where  the  diurnal  tide  is 
small,  even  if,  as  in  all  the  older  observations,  it  consists  merely 


of  heights  and  times  of  high  and  low  water,  soon  shows  that  the 
fusion  of  two  simple  harmonic  or  periodic  functions  is  insufficient 
to  represent  the  state  of  tide ;  and  the  height  and  time  of  high 
water  are  found  to  need  corrections  for  the  variations  of  declination, 
of  motion  in  right  ascension,  and  of  the  parallaxes  of  both  bodies. 

But  when  continuous  tide-gauges  were  set  up  far  more  extended 
data  than  those  of  the  older  observations  became  accessible  to  the 
investigator,  and  more  and  more  corrections  were  found  to  be  ex 
pedient  to  adapt  the  formulas  to  the  facts.  A  systematic  method 
of  utilizing  all  the  data  became  also  a  desideratum.  This  state  of 
matters  led  Sir  W.  Thomson  to  suggest  the  analytic  method.1  It  Analytic 
is  true  that  the  dynamical  foundations  of  that  method  have  always  method, 
lain  below  the  surface  of  the  synthetic  method,  and  have  constantly 
been  appealed  to  for  the  theoretical  determination  of  corrections  ; 
nevertheless,  we  must  regard  the  explicit  adoption  of  the  analytic 
method  as  a  great  advance.  In  this  method  we  conceive  the  tidal 
forces  or  potential  due  to  each  disturbing  body  to  be  developed  into 
a  series  of  terms  each  consisting  of  a  constant  (determined  by  the 
elements  of  the  planet's  orbit  and  the  obliquity  of  the  ecliptic) 
multiplied  by  a  simple  harmonic  function  of  the  time.  Thus  in 
place  of  the  terms  of  the  synthetic  method  for  the  three  classes  of 
tides  we  have  an  indefinitely  long  series  of  terms  for  each  of  the 
three  classes.  The  loss  of  simplicity  in  the  expression  for  the  forces 
is  far  more  than  counterbalanced  by  the  gain  of  facility  for  the 
discussion  of  the  oscillations  of  the  water.  This  facility  arises  from 
the  great  dynamical  principle  of  forced  oscillations,  which  we  have 
explained  in  the  historical  sketch.  Applying  this  principle,  we  see 
that  each  individual  term  of  the  harmonic  development  of  the  tide- 
generating  forces  corresponds  to  an  oscillation  of  the  sea  of  the 
same  period,  but  the  amplitude  and  phase  of  that  oscillation  must 
depend  on  a  network  of  causes  of  almost  inextricable  complication. 
The  analytic  method,  then,  represents  the  tide  at  any  port  by  a 
series  of  simple  harmonic  terms  whose  period  is  determined  from 
theoretical  considerations,  but  whose  amplitude  and  phase  are  found 
from  observation.  Fortunately  the  series  representing  the  tidal 
forces  converges  with  sufficient  rapidity  to  permit  us  to  consider 
only  a  moderate  number  of  harmonic  terms  in  the  series. 

Now  it  seems  likely  that  the  corrections  which  have  been  applied 
in  the  use  of  the  synthetic  method  might  have  been  clothed  in  a 
more  satisfactory  and  succinct  mathematical  form  had  investigators 
first  carried  out  the  harmonic  development.     In  this  article  we  shall 
therefore  invert  history  and  come  back  on  the  synthetic  method 
from  the  analytic,  and  shall  show  how  the  formulae  of  correction 
stated  in  harmonic  language  may  be  made  comparable  with  them 
in  synthetic  language.     One  explanation  is  expedient  before  pro-  Fusion  of 
ceeding  with  the  harmonic  development.     There  are  certain  terms  terms 
in  the  tide-generating  forces  of  the  moon,  depending  on  the  longi-  affected 
tude  of  the  moon's  nodes,  which  complete  their  revolution  in  18'6  by  mo- 
years.    Now  it  has  been  found  practically  convenient,  in  the  appli-  tion  of 
cation  of  the  harmonic  method,  to  follow  the  synthetic  plan  to  the  moon's 
extent  of  classifying  together  terms  whose  speed  differs  only  in  node, 
consequence  of  the  movement  of  the  moon's  node,  and  at  the  same 
time  to  conceive  that  there  is  a  small  variability  in  the  intensity  of 
the  generating  forces. 

§  23.  Development  of  Equilibrium  Theory  of  Tides  in  Terms 

of  the  Elements  of  the  Orbits. 

Within  the  limits  at  our  disposal  we  cannot  do  more  than  in-  Equili- 
dicate  the  processes  to  be  followed  in  this  development.  brium 

We  have  already  seen  in  (3)  that  the  expression  for  the  moon's  theory ; 
tide-generating  potential  is  elements 

v _  3??i  „,      o    _  i \  or  orbits 

v  —  2r^COS* Z  ~  *"  iutro- 

and  in  (10)  that  ducet'- 


cos  z  -    = 


*-2M8 


where  Mj.M^lLj  are  the  direction  cosines  of  the  moon  referred  to 

axes  fixed  in  the  earth.    We  require  to 

find  the  functions  llaM2,  ^(Mj2  -  1I22), 

&c.,  of  the  moon's  direction  cosines.2 

Let  A,  B,  C  (fig.  2)  be  the  axes  fixed 

in  the  earth,  C  being  the  north  pole 

and  AB  the  equator  ;  let  X,  Y,  Z  be  a 

second  set  of  axes,  XY  being  the  plane 

of  the  moon's  orbit  ;  M  the  projection 

of  the  moon  in  her  orbit  ;  I=ZC,  the 

obliquity  of  the  lunar  orbit  to   the 

equator;  x  =  AX  =  BCY;  Z=MX,  the 

1  Airy,  and  after  him  Chazallon,  appear  to  have  been  amongst  the  first  to  use 
a  kind  of  harmonic  analysis  for  reducing  tidal  observations  ;  but,  as  Airy  did 
not  emancipate  himself  from  the  use  of  hour-angles,  declinations,  &c.,  his  work 
can  hardly  be  considered  as  an  example  of  the  analytic  method  ;  see  his  "  Tides 
and  Waves,"  and  Hatt's  Phenomene  des  Marees,  Paris,  1885. 

2  For  further  details  of  the  analysis  of  this  section,  see  the  Report  "On 
Harmonic  Analysis,  &c.,"  for  1883  to  the  British  Association  (Southport). 
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Moon's      moon's  longitude  in  her  orbit  measured  from  X,  the  intersection  of 
longitude  the  equator  with  the  lunar  orbit,  hereafter  called  the  "intersection." 
and  obli-  Then 
quity  of  M!  =     cos  I  cos  x  +  sin  I  sin  x  cos  7^| 

orbit  in-  M2=  -cos  Zsinx  +  sin  IcosxcosI  V  (66). 

troduced.  M,=     sin  I  sin/ 


Writing  for  brevity  ^7=  cos  £7,  <?=sin^7. 
we  find  that 

Mj2  -  M22  =p*  cos  2(x  -  Z)  +  2pV  cos  2x  +  q*  cos  2(x  +  Z) 
-2MjM2  =  the  same  with  sines  in  place  of  cosines 


.(67), 


MjMo  = 
-  M,*= 


Moon's 
distance 
and  ec 
centricity 
intro 
duced. 


=  the  same  with  sines  in  place  of  cosines 
-  +  ?4)  +  2pycos2Z 

These  are  the  required  functions  of  MI,  M2,  M3. 

Now  let  c  be  the  moon's  mean  distance,  e  the  eccentricity  of  the 
moon's  orbit,  and  let 

3  m 


Then,  putting 


'2C3 


.(69). 


we  have 


-^f  X2  +  Y2-22? 


•(71). 


Corresponding  to  the  definition  of  a  simple  tide  given  in  §  1,  the 
expression  for  each  term  of  the  tide-generating  potential  should 
consist  of  a  solid  spherical  harmonic,  multiplied  by  a  simple  time- 
harmonic.  In  (71)  p-^rj,  p\^-if),  &c.,  are  solid  spherical  har 
monics,  and  in  order  to  complete  the  expression  for  V  it  is  necessary 
to  develop  the  five  functions  of  X,  Y,  Z  in  a  series  of  simple  time- 
harmonics.  But  (71)  may  be  simplified  in  such  a  way  that  the 
five  functions  are  reduced  to  three.  The  axes  fixed  in  the  earth 
may  be  taken,  as  in  §  7,  to  have  their  extremities  as  follows  : — the 
axis  C  the  north  pole,  the  axis  B  90°  E.  of  A  on  the  equator,  and 
the  axis  A  on  the  equator  in  the  meridian  of  the  place  of  observa 
tion.  Thus,  if  X  be  the  latitude  of  that  place,  we  have 

£  =  cosX,  17=0,  f=sinX. 

Then,  writing  a  for  the  earth's  radius  at  the  place  of  observation, 
(71)  becomes 

V  =     ™e.2  [£  cos2  X(X2  -  Y2)  +  sin  2XXZ 

+  f(J-sin2X)KX2+Y2-2Za)]    (71a). 

The  process  of  developing  the  three  functions  of  X,  Y,  Z  consists 
in  the  introduction  of  the  formulae  of  elliptic  motion  into  (66) 
and  (70),  the  subsequent  development  of  the  X-Y-Z  functions 
in  a  series  of  trigonometrical  terms,  and  the  rejection  of  terms 
which  appear  numerically  to  be  negligible.  The  terms  depend 
ing  on  the  principal  lunar  inequalities — evection  and  variation — 
are  also  introduced.  Finally,  the  three  X-Y-Z  functions  are  ob 
tained  as  a  series  of  simple  time-harmonics,  with  the  arguments  of 
the  sines  and  cosines  linear  functions  of  the  earth's  rotation,  the 
moon's  mean  motion,  and  the  longitude  of  the  moon's  perigee.  The 
next  step  is  to  pass,  according  to  the  principle  of  forced  oscillations, 
from  the  potential  to  the  height  of  tide  generated  by  the  forces 
corresponding  to  that  potential  The  X-Y-Z  functions  being  simple 
time -harmonics,  the  principle  of  forced  vibrations  allows  us  to 
conclude  that  the  forces  corresponding  to  V  in  (71a)  will  generate 
oscillations  in  the  ocean  of  the  same  periods  and  types  as  the  terms 
in  V,  but  of  unknown  amplitudes  and  phases.  Now  let  I2  -  J|2, 
3EZ,  i(£2  +  Jf2-  22?)  be  three  functions  having  respectively  similar 
forms  to  those  of 

X2-Y2      XZ_          1(X2+Y2-2Z2) 
(1-eT  (T-  e2)3'  and  3       (1  -  e2)»       ' 

but  differing  from  them  in  that  the  argument  of  each  of  the  simple 
time-harmonics  has  some  angle  subtracted  from  it,  and  that  the 
term  is  multiplied  by  a  numerical  factor.  Then,  if  g  be  gravity 
and  h  the  height  of  tide  at  the  place  of  observation,  we  must  have 

TO? 

h  =  y[icos2X(F-g2)  +  sin2Xl2  +  i(i-Sin2X)|(J2  +  f2-2£2)]  (72). 
The  factor  ra?/g  may  be  more  conveniently  written  ITT- 


where  Mis  the  earth's  mass.    It  has  been  so  chosen  that,  if  the  equili 
brium  theory  of  tides  were  fulfilled,  with  water  covering  the  whole 
earth,  the  numerical  factors  in  the  £-g -Z  functions  would  be  each 
Defini-      unity  and  the  alterations  of  phase  would  be  zero.     The  terms  in 
tion  of      ^(P  +  |p  -  22?)  require  special  consideration.     The  function  of  the 
high  tide  latitude"  being  £  -  sin2  X,  it  follows  that,  when   in  the   northern 
of  tide  of  hemisphere  it  is  high  water  north  of  a  certain  critical  latitude,  it 
long          is  low  water  on  the  opposite  side  of  that  parallel ;  and  the  same  is 
period,      true  of  the  southern  hemisphere.     It  is  best  to  adopt  a  uniform 


system  for  the  whole  earth,  and  to  regard  high  tide  and  high  water 
as  consentaneous  in  the  equatorial  belt,  and  of  opposite  meanings 
outside  of  the  critical  latitudes.  We  here  conceive  the  function 
always  to  be  written  J  -  sin2  X,  so  that  outside  of  the  critical  lati 
tudes  high  tide  is  low  water.  We  may  in  continuing  the  develop 
ment  write  the  3E-H-H  functions  in  the  form  appropriate  to  the 
equilibrium  theory,  with  water  covering  the  whole  earth  ;  for  the 
actual  case  it  is  only  then  necessary  to  multiply  by  the  reducing 
factor,  and  to  subtract  the  phase  alteration  K.  As  these  are  un 
known  constants  for  each  place,  they  would  only  occur  in  the 
development  as  symbols  of  quantities  to  be  deduced  from  observa 
tion.  It  will  be  understood,  therefore,  that  in  the  following 
schedules  the  "  argument "  is  that  part  of  the  argument  which  is 
derived  from  theory,  the  true  complete  argument  being  the  "  argu 
ment  "  -  K,  where  K  is  derived  from  observation. 

Up  to  this  point  we  have  supposed  the  moon's  longitude  and  the 
earth's  position  to  be  measured  from  the  intersection  ;  but  in  order 
to  pass  to  the  ordinary  astronomical  formula?  we  must  measure  the 
longitude  and  the  earth's  position  from  the  vernal  equinox.  Hence 
we  determine  the  longitude  and  right  ascension  of  the  intersection 
in  terms  of  the  longitude  of  the  moon's  node  and  the  inclination  of 
the  lunar  orbit,  and  introduce  them  into  our  formulae  for  the  I-g-2 
functions.  The  expressions  for  the  functions  corresponding  to 
solar  tides  may  be  written  down  by  symmetry,  and  in  this  case  the 
intersection  is  actually  the  vernal  equinox. 

The  final  result  of  the  process  sketched  is  to  obtain  a  scries  of  Explana- 
terms  each  of  which  is  a  function  of  the  elements  of  the  moon's  or  tion  of 
sun's  orbit,  and  a  function  of  the  terrestrial  latitude  of  the  place  of  schedules 
observation,  multiplied  by  the  cosine  of  an  angle  which  increases  below. 
uniformly  with  the  time.     We  shall  now  write  down  the  result  in 
the  form  of  a  schedule  ;  but  we  must  first  state  the  notation  em 
ployed  : — e,  e,  =  eccentricities  of  lunar  and  solar  orbits  ;   7,  w= ob 
liquities  of  equator  to  lunar  orbit  and  ecliptic  ;  p,pt  —  longitudes  of 
lunar  and  solar  perigees  ;  ^,rst  =  hourly  increments  of  p,  pt ;  s,  h  = 
moon's  and  sun's  mean  longitudes  ;  <r,  17= hourly  increments  of  5, 
li ;  t  =  local  mean  solar  time  reduced  to  angle  ;  y  —  77  =  15°  per  hour  ; 
X  =  latitude  of  place  of  observation  ;  £,  v  =  longitude  in  lunar  orbit, 
and  R.A.  of  the  intersection  ;  N=  longitude  of  moon's  node  ;  i  — 
inclination  of  lunar  orbit.     The  speed  of  any  tide  is  defined  as  the  Speed 
rate  of  increase  of  its  argument,  and  is  expressible,  therefore,  as  defined. 
a  linear  function  of  7,  ij,  <r,  CT;  for  we  may  neglect  CT,  as  being  very 
small. 

The  following  schedules,  then,  give  h  the  height  of  tide.  The 
arrangement  is  as  follows.  First,  there  is  a  universal  coefficient 

~-r.l  -  )  a,  which  multiplies  every  term  of  all  the  schedules.  Secondly, 

there  are  general  coefficients,  one  for  each  schedule,  viz.,  cos2X  for 
the  semi-diurnal  terms,  sin  2X  for  the  diurnal,  and  £  -  £  sin2  X  for 
the  terms  of  long  period.  In  each  schedule  the  third  column, 
headed  "coefficient,"  gives  the  functions  of  7and  e(and  in  two  cases 
also  of  p).  In  the  fourth  column  is  given  the  mean  semi-range  of 
the  corresponding  term  in  numbers,  which  is  approximately  the 
value  of  the  coefficient  in  the  first  column  when  7=  w ;  but  we  pass 
over  the  explanation  of  the  mode  of  computing  the  values.  The 
fifth  column  contains  arguments,  linear  functions  of  t,  h,  s,  p,  v,  £.  In 
[A,  L]  2t  +  2(h-i>)  and  in  [A,  ii.]  t  +  (h-v)  are  common  to  all  the 
arguments.  The  arguments  are  grouped  in  a  manner  convenient 
for  subsequent  computation.  Lastly,  the  sixth  is  a  column  of 
speeds,  being  the  hourly  increase  of  the  arguments  in  the  preceding 
column,  estimated  in  degrees  per  hour.  It  has  been  found  practi 
cally  convenient  to  denote  each  of  these  partial  tides  by  an  initial 
letter,  arbitrarily  chosen.  In  the  first  column  we  give  a  descriptive 
name  for  the  tide,  and  in  the  second  the  arbitrarily  chosen  initial. 
In  some  cases  no  initial  has  been  chosen,  and  here  we  indicate 
the  tide  by  the  analytical  expression  for  its  speed,  or  hourly  increase 
of  argument. 

The  schedule  for  the  solar  tides  is  drawn  up  in  precisely  the  same 
manner,  the  only  difference  being  that  the  coefficients  are  absolute 
constants.  The  eccentricity  of  the  solar  orbit  is  so  small  that  the 
elliptic  tides  may  be  omitted,  except  the  larger  elliptic  semi 
diurnal  tide.  In  order  that  the  comparison  of  the  importance  of 
the  solar  tides  with  the  lunar  may  be  complete,  the  same  universal 

coefficient 
term  is  made 
sun's  mass.     With 

-  =  81-5,    T-i  =  -46035  =  0      *   ,. 
m  T  2-17226 

To  write   down   any  term,  take  the  universal   coefficient,   the  Mode  of 
general  coefficient  for  the  class  of  tides,  the  special  coefficient,  and  reading 
multiply  by  the  cosine  of  the  argument.     The  result,  taken  with  schedules 
the  positive  sign,  is  a  term  in  the  equilibrium  tide,  with  water  explained, 
covering  the  whole  earth.     The  transition  to  the  actual  case  by 
the  introduction  of  a  factor  and  a  delay  of  phase  (to  be  derived 
from  observation)  has  been  already  explained.     The  sum  of  all  the 
terms  is  the  complete  expression  for  the  height  of  tide  h. 


oTf\  ~  )  a  is  retained,  and  the  special  coefficient  for  each 

zM  \  c  /  r  —    m 

:de  to  involve  the  factor  -'.     Here  Tt=%—'3,  mt  being  the 
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Schedule  of  Lunar  Tides. 

[A,  i.] — Universal  Coefficients  -  T>(- )  «• 
Semi-diurnal  Tides  ;  General  Coefficient  =  cos2  \. 


Coefficient. 

"of 

Argument 

Speed  in 

Descrip 
tive  Name 

~ 

| 

|| 

Degrees 
per  m.s. 

S 

*" 

»>  5 

Hour. 

O 

Principal 

K 

1-4 

!2)cOS4i/ 

•4542o 

-2(s- 

t} 

28--9841042 

lunar. 

- 

Luni-solar 

(lunar 

K--> 

K 

i+i 

e2)|sin2/ 

•03929 

30°'OS21372 

portion). 

Larger 

N 

i  ^ 

cos4  JI 

•08796 

-2(s-£)- 

(s-p) 

28°  -4397296 

elliptic. 

Smaller 
elliptic.1 

L 

I 

{1-12 

,5 

cos(2p-2^)l  i 

•01257 

J  where             .           ^ 

29°-5284788 

Elliptic, 

2 

I            cot2J/-6cos2(j)-^) 

second 

•JN 

j 

A^ 

•  pos*ir 

•o 

L173 

-2(s-f>- 

2(s-p] 

27°  -8953548 

order. 

Larger 
evectional.2 

V 

ft* 

-€COS^^7 

•01234: 
•01.706 

-2( 

!-f)+(j-j 

o)+2ft 

-23 

28°'5125830 

Smaller 
evectional. 

\ 

i 

13" 

€COS^^f 

•00176S 
•00330 

-2(s- 

-€)-(«-p) 

-2A+ 

2S+T 

29°  -4556254 

Varia- 
tional.4 

» 

i 

r« 

>«*? 

•00736^ 
•01094 

-2(s-f)+ 

tt-» 

27°  -9682084 

o, 

[A,  ii.]  —  Diurnal  Tides  ;  General  Coefficient  =  sin  2X. 

Q, 

Initial. 

-«I 

Argument 
t+(h-v). 

Speed  in 

y. 

Descrip 
tive  Nairn-. 

Coefficient. 

III 

Degrees 
per  m.s. 

ari 

Hour. 

Q 

to 

Lunar  di 

-2(s-|)-(s-p) 

-(s-^)+Q-iT 
where  tanQ 
=  Jtan(p-0 

-2(s-^)+(s-r^) 
+2/i-2s+37r 

we 

urnal. 

O 

(l-Je2)£sjn/co 

tyl 

18S56 

13°  '9430351 

7+20". 

oo 

(l-J«2)Jsin/sii 

l2JJ 

00812 

16°-139101> 

Luni-solar 

(lunar  por 

KI 

(l+?e2)|sin/cos/ 

18115 

15°-041068( 

tion). 

Larger 
elliptic. 

Q 

^.JsinJcos2 

\I 

03651 

13°'398660f 

me 
cor 
ser 

Smaller 
elliptic.9 

«, 

e.JsinJcos2J.Tx 

005226 
01649 

14°'492052: 

mo 
the 

y+a-rs. 

J 

fe.JsinjfcosJ 

01485 

15°  -585443: 

no 

Elliptic, 

IIP 

second 

7-40-+2CT 

Ye2-isinfcos 

!JI 

00487 

12'-854286: 

uc 
fU, 

order. 

till 

Evectional. 

7-3<r-CT-r277 

}?£me.  J  sin/cos2}  7 

005127 
00708 

13°-471514. 

eqi 
Al 
3>n 

[A,  iii.]—  Long  Period  Tides  ;  General  Coefficient  \-\ 

rsin2X. 

as 

su 

Descrip 
tive  Name. 

Initial. 

Coefficient. 

J  2.  ^    Argument. 

Speed  in  De 
grees  per  m.s. 

an 
in 
of 

>  o 

3our. 

th( 

O 

be 

Change  of 
mean  level. 

(1  + 

ie2)Kl-?sin2/) 

Of  variable 
•252248   part  is  N,  the 
long,  of  node 

19°'34  per  annum 

to 

Monthly. 

Mm 

3e.J(l-?sin27) 

•04136 

s-» 

0° 

5443747 

Th 

Evectional 
monthly. 

<r-2i7+CJ 

¥• 

M-Kl-fsiua/) 

•005809  (    -(s-p) 
•00755    \  +2s-2h 

0°'4715211 

ne< 
to 

Luni-solar 
fort 

MSf 

3m2j(i-|sin2r) 

•004229 

2(3-70 

1° 

•0158958 

fur 

nightly.  10 

•00621 

an 

Fort 

_J? 

nightly. 

Mf 

( 

l-fe2)isin2/ 

•07827 

2(*-<) 

1° 

•0980330 

Ot 

th( 

Ter- 

3 

T-CT 

Je.Jsin2/ 

•01516   («-, 

o)+2(s-s] 

1° 

•6424077 

mensual. 

is 
vai 
an 

[B.]—  Schedule  of  Solar  Tides. 


Solar  Tides;  Universal  Coefficient  =-- 

2  m\c 


Descriptive 
Name. 

Initial. 

Coefficient. 

Value  of 
Coefficient. 

Argu 
ment. 

Speed  in 
Degrees 
per  m.s. 
Hour. 

[L]  —  Semi-diurnal  Tides  ;  General  Coefficient  =  cos2  X. 

Principal 
solar. 

82 

T 
—  i(l  _  |e,2)£  cos*  J  w 

•21137 

2« 

30°  -0000000 

Luni  -  solar 

TI 

(solar  por 

K2 

•01823 

2t+2/i 

30°'0821372 

tion). 

Larger   el 
liptic. 

T 

T, 

•01243 

2t-(h-p,) 

29°-9589314 

pi.]  —  Diurnal  Tides  ;  General  Coefficient  =  sin  2X. 

Solar  diur 
nal. 

P 

^"'(1  -  i«,2)i  sin  w  cos2  Jw 

•08775 

t-K+fr 

14°'9589314 

Luni-solar 

(solar  por 

KI 

-'(1  -r-f*,2)!  sin  w  cos  w 

•08407 

t+h-lir 

15°'0410686 

tion). 

[iii.]  —  Long  Period  Tides  ;  General  Coefficient  =^-f  sin2  X. 

Semi-an 
nual. 

Ssa 

—'(1  —  |e,2)j  sin2  o> 

•03643 

Zh 

0°  '0821372 

1  Fused  with  2y-ff+a. 

2  m  is  the  ratio  of  the  moon's  mean  motion  to  the  sun's. 

3  In  these  three  entries  the  lower  number  gives  the  value  when  the  co 
efficients  of  the  evection  and  variation  have  their  full  values  as  derived  from 
lunar  theory. 

4  Indicated  by  2MS  as  a  compound  tide  (see  below,  §  24). 

5  A  fusion  of  -y  -trier,  of  which  the  latter  is  the  tide  named. 

8  The  upper  number  is  the  mean  value  of  the  coefficient  of  the  tide  y-ff-rs; 
the  lower  applies  to  the  tide  MI,  compounded  from  the  tides  y-ff-  CT  and 


7  The  lower  number  gives  the  value  when  the  coefficients  in  the  evection  have 
their  full  value  as  derived  from  lunar  theory. 

8  The  mean  value  of  this  coefficient  is  J(l+Se2)(i_3sin2i)(i_^sin2w)='25, 
and  the  variable  part  is  approximately  -(1+ije-)  sini  cosi  sinw  cosw  cosW= 
-•0328  cos  AT. 

9  The  lower  of  these  two  numbers  gives  the  value  when  the  coefficients 
in  the  evection  and  variation  have  their  full  values  as  derived  from  lunar 
theory. 

W  Indicated  by  MSf  as  a  compound  tide. 


From  the  fourth  columns  we  see  that  the  coefficients  in  de-  Scale  of 
scending  order  of  magnitude  are  M2,  Kj  (both  combined),  S2,  import- 
0,  KI  (lunar),  N,  P,  Kj  (solar),  K2  (both  combined),  K2  (lunar),  Mf,  ance  of 

Mm,   K2  (solar),   Ssa,  v,  M1}   J,    L,  T,   2N,   /*,   00,    3<7  -  nr,  tides. 
7  -  So-  -  CT  +  2i),  7  -  4<r  +  2cr,  a  -  It]  +  CT,  2(ff  - 17),  X. 

The  tides  depending  on  the  fourth  power  of  the  moon's  parallax 

arise  from  the  potential  Vs-j-p3  (£  cos3  z  -  \  cos  2).     They  give  rise 

to  a  small  diurnal  tide  M1;  and  to  a  small  ter-diurnal  tide  M3 ;  but 
we  shall  not  give  the  analytical  development. 

§  21.  Meteorological  Tides,  Over-Tides,  and  Compound  Tides. 

All  tides  whose  period  is  an  exact  multiple  or  submultiple  of  a  Meteoro- 
mean  solar  day,  or  of  a  tropical  year,  are  affected  by  meteorological  logical 

ns.  Thus  all  the  tides  of  the  principal  solar  astronomical  tides, 
series  S,  with  speeds  7-17,  2(y-7/),  8(7 -if),  &c.,  are  subject  to 
more  or  less  meteorological  perturbation.  An  annual  inequality  in 
the  diurnal  meteorological  tide  Sj  will  also  give  rise  to  a  tide^-  -  2tj, 
and  this  will  be  fused  with  and  indistinguishable  from  the  astro 
P  ;  it  will  also  give  rise  to  a  tide  with  speed  7,  which  will 
be  indistinguishable  from  the  astronomical  part  of  Kj.  Similarly 
the  astronomical  tide  K2  may  be  perturbed  by  a  semi-annual  in 
equality  in  the  semi-diurnal  astronomical  tide  of  speed  2(7-77). 
Although  the  diurnal  elliptic  tide  Sj  01-7-77  and  the  semi-annual 
and  annual  tides  of  speeds  277  and  77  are  all  probably  quite  insensible 
as  arising  from  astronomical  causes,  yet  they  have  been  found  of 
sufficient  importance  to  be  considered.  The  annual  and  semi 
annual  tides  are  of  enormous  importance  in  some  rivers,  representing 
in  fact  the  yearly  flooding  in  the  rainy  season.  In  the  reduction 
of  these  tides  the  arguments  of  the  S  series  are  t,  2t,  3t,  &c.,  and  of 
the  annual,  semi-annual,  ter-annual  tides  h,  2h,  3h.  As  far  as  can 
be  foreseen,  the  magnitudes  of  these  tides  are  constant  from  year 

year. 

We  have  in  §  21  considered  the  dynamical  theory  of  over-tides.  Over- 
The  only  tides  of  this  kind  in  which  it  has  hitherto  been  thought  tides, 
necessary  to  represent  the  change  of  form  in  shallow  water  belong 
to  the  principal  lunar  and  principal  solar  series.  Thus,  besides  the 
fundamental  astronomical  tides  M2  and  So,  the  over-tides  M4,  Mg,  M8, 
and  S4,  S6  have  been  deduced  by  harmonic  analysis.  The  height 
of  the  fundamental  tide  M2  varies  from  year  to  year,  according  to 
the  variation  in  the  obliquity  of  the  lunar  orbit,  and  this  variability 
is  represented  by  the  coefficient  cos4  £/.  It  is  probable  that  the 
variability  of  M4,  M6,  M8  will  be  represented  by  the  square,  cube, 
and  fourth  power  of  that  coefficient,  and  theory  (§  21)  indicates  that 
we  should  make  the  argument  of  the  over-tide  a  multiple  of  the 
argument  of  the  fundamental,  with  a  constant  subtracted. 

Compound  tides  have  been  also  considered  dynamically  in  §  21.  Corn- 
By  combining  the  speeds  of  the  important  tides,  it  will  be  found  that  pound 
there  is  in  many  cases  a  compound  tide  which  has  itself  a  speed  tides, 
identical  with  that  of  an  astronomical  or  meteorological  tide.     We 
thus  find  that  the  tides  0,  K1;  Mm,  P,  M^  Mf,  Q,  M1(  L  are  liable 
to  perturbation  in  shallow  water.     If  either  or  both  the  component 
tides  are  of  lunar  origin,  the  height  of  the  compound  tide  will 
change  from  year  to  year,  and  will  probably  vary  proportionally 
to  the  product  of  the  coefficients  of  the  component  tides.     For  the 
purpose  of  properly  reducing  the  numerical  value  of  the  compound 
tides,  we  require  not  merely  the  speed,  but  also  the  argument. 
The  following  schedule  gives  the  adopted  initials,  argument,  and 
speed  of  the  principal  compound  tides.     The  coefficients  are  the 
products  of  those  of  the  two  tides  to  be  compounded. 
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[C.  ]  —  Schedule  of  Compound  Tides. 

Initials. 

Arguments  com 
bined. 

Speed. 

Speed  in  Degrees 
perm.s.  Hour. 

MO+KX 

Ay  -  2er 

41°-0251728 

MK 
MS 

Mj-O 

4-y  -  Iff  -  2rj 

58°'9841042 

MSf 

S2"-M2 

2<r-2ij 

r-0158958 

2MK 

M2+O 

3y-4ff 

42°-9271398 

8-1+  K 

Sy-Z-rj 

45°  -0410086 

MX 

M2+N 

47-5<r+CT 

57°  -4238338 

S3+0 

87  -  2<r  -  2?7 

43°  -9430356 

S2-0 

7+2(T-  2f] 

16°-0569644 

2SM 

S4  -M2 

27+20-  —  47j 

3r-0158958 

Mo-f  Sj 

67  —  2<r  —  47j 

88°-9841042 

2MS 

M4  —  o2 

27-4(T+2i; 

27°  -9682084 

M4-rS2 

6-y  -  4<r  -  2?; 

87°'96S2084 

§  25.   On  the  Form  of  Presentation  of  Results  of  Tidal  Observations. 

Imme-          Supposing  n  to  be  the  speed  of  any  tide  in  degrees  per  mean  solar 

diate  re-  hour,  and  t  to  be  mean  solar  time  elapsing  since  Oh  of  the  first  day 

suit  of      of  (say)  a  year  of  continuous  observation,  then  the  immediate  result 

harmonic  of  harmonic  analysis  is  to  obtain  A  and  B,  two  heights  (estimated 

analysis,  in  feet  and  tenths)  such  that  the  height  of  this  tide  at  the  time  t 

is  given  by  A  cos  nt  +  B  sin  nt.     If  we  put  R  =  V(-^2  +  B2)  and 

tan  f  =  B/A,  then  the  tide  is  represented  by 

R  cos  (nt  -  3V). 

In  this  form  R  is  the  semi-range  of  the  tide  in  British  feet,  and 
f  is  an  angle  such  that  f/?i  is  the  time  elapsing  after  Oh  of  the  first 
day  until  it  is  high  water  of  this  particular  tide.  It  is  obvious 
that  f  may  have  any  value  from  0  to  360°,  and  that  the  results 
of  the  analysis  of  successive  years  of  observation  will  not  be  com 
parable  with  one  another  when  presented  in  this  form. 
Final  But  let  us  suppose  that  the  results  of  the  analysis  are  presented 

form  ;       in  a  number  of  terms  of  the  form 
tidal  fH  cos  ( V+  u  -  K), 

where  V  is  a  linear  function  of  the  moon's  and  sun's  mean  longi- 
staiits.  tudes,  the  mean  longitude  of  the  moon's  and  sun's  perigees,  and 
the  local  mean  solar  time  at  the  place  of  observation,  reduced  to 
angle  at  15°  per  hour.  V  increases  uniformly  with  the  time,  and 
its  rate  of  increase  per  mean  solar  hour  is  the  n  of  th,e  first  method, 
and  is  called  the  speed  of  the  tide.  It  is  supposed  that  u  stands 
for  a  certain  function  of  the  longitude  of  the  node  of  the  lunar 
orbit  at  an  epoch  half  a  year  later  than  Oh  of  the  first  day.  Strictly 
speaking,  u  should  be  taken  as  the  same  function  of  the  longitude 
of  the  moon's  node,  varying  as  the  node  moves  ;  but,  as  the  varia 
tion  is  but  small  in  the  course  of  a  year,  u  may  be  treated  as  a 
constant  and  put  equal  to  an  average  value  for  the  year,  which 
average  value  is  taken  as  the  true  value  of  u  at  exactly  mid  year. 
Together  V+  u  constitute  that  function  which  has  been  tabulated 
as  the  "  argument "  in  the  schedules  of  §  23.  Since  V+  u  are  to 
gether  the  whole  argument  according  to  the  equilibrium  theory  of 
tides,  with  sea  covering  the  whole  earth,  it  follows  that  K/n  is  the 
lagging  of  the  tide  which  arises  from  kinetic  action,  friction  of  the 
water,  imperfect  elasticity  of  the  earth,  and  the  distribution  of  land. 
It  is  supposed  that  H  is  the  mean  value  in  British  feet  of  the 
semi-range  of  the  particular  tide  in  question  ;  f  is  a  numerical 
factor  of  augmentation  or  diminution,  due  to  the  variability  of 
the  obliquity  of  the  lunar  orbit.  The  value  of  f  is  the  ratio  of  the 
"  coefficient "  in  the  third  column  of  the  preceding  schedules  to  the 
mean  value  of  the  same  term.  For  example,  for  all  the  solar  tides 
f  is  unity,  and  for  the  principal  lunar  tide  M2  it  is  equal  to 
cos4£/-f-cos4|w  cos4£i;  for  the  mean  value  of  this  term  has  a 
coefficient  cos4  \<a  cos4  \i.  It  is  obvious,  then,  that,  if  the  tidal 
observations  are  consistent  from  year  to  year,  H  and  K  should  come 
out  the  same  from  each  year's  reductions.  It  is  only  when  the 
results  are  presented  in  such  a  form  as  this  that  it  will  be  possible 
to  judge  whether  the  harmonic  analysis  is  yielding  satisfactory 
results.  This  mode  of  giving  the  tidal  results  is  also  essential 
for  the  use  of  a  tide-predicting  machine  (see  §  38). 

We  must  now  show  how  to  determine  H  and  K  from  R  and  f.  It 
is  clear  that  H  =  R/f,  and  the  determination  of  f  from  the  schedules 
depends  on  the  evaluation  of  the  mean  value  of  each  of  the  terms 
in  the  schedules,  into  which  we  shall  not  enter.  If  F0  be  the  value 
of  V  at  Oh  of  the  first  day,  then  clearly 

so  that  K  =  f  +  VQ  -f  u. 

Thus  the  rule  for  the  determination  of  K  is :  Add  to  the  value  of 

f  the  value  of  the  argument  at  Oh  of  the  first  day. 

The  results  of  harmonic  analysis  are  usually  tabulated  by  giving 
H,  K  under  the  initial  letter  of  each  tide  ;  the  results  are  thus 
comparable  from  year  to  year.1  For  the  purpose  of  using  the  tide- 
predicting  machine  the  process  of  determining  H  and  K  from  R  and 

i  See,  for  example,  a  collection  of  results  by  Baird  and  Darwin,  Proc.  Roy.  Soc., 
No.  239,  1885. 
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f  has  simply  to  be  reversed,  with  the  difference  that  the  instant  of 
time  to  which  to  refer  the  argument  is  Oh  of  the  first  day  of  the 
new  year,  and  we  must  take  note  of  the  different  value  of  u  and  f 
for  the  new  year.  Tables  •  have  been  computed  for  f  and  u  for 
all  longitudes  of  the  moon's  node  and  for  each  kind  of  tide,  and 
the  mean  longitudes  of  moon,  sun,  and  lunar  perigee  may  be  ex 
tracted  from  any  ephemeris.  Thus  when  the  mean  semi-range  H 
and  retardation  K  of  any  tide  are  known  its  height  may  be  com 
puted  for  any  instant.  The  sum  of  the  heights  for  all  the  principal 
tides  of  course  gives  the  actual  height  of  water. 

§  26.  Numerical  Harmonic  Analysis  for  Tides  of  Short  Period. 

The  tide-gauge  (described  below,  §  36)  furnishes  us  with  a  con-  Treat- 
tinuous  graphical  record  of  the  height  of  the  water  above  some  ment  of 
known  datum  mark  for  every  instant  of  time.     The  first  operation  tide 
performed  on  the  tidal  record  is  the  measurement  in  feet  and  deci-  curves, 
inals  of  the  height  of  water  above  the  datum  at  every  mean  solar 
hour.     The  period  chosen  for  analysis  is  about  one  year  and  the 
first  measurement  corresponds  to  noon. 

If  T  be  the  period  of  any  one  of  the  diurnal  tides,  or  the  double 
period  of  any  one  of  the  semi-diurnal  tides,  it  approximates  more 
or  less  nearly  to  24  m.  s.  hours,  and,  if  we  divide  it  into  twenty- 
four  equal  parts,  we  may  speak  of  each  as  a  T-hour.  We  shall  for 
brevity  refer  to  mean  solar  time  as  S-time.  Suppose,  now,  that 
we  have  two  clocks,  each  marked  with  360°,  or  24  hours,  and  that 
the  hand  of  the  first,  or  S-clock,  goes  round  once  in  24  S-hours, 
and  that  of  the  second,  or  T- clock,  goes  round  once  in  twenty-four 
T-hours,  and  suppose  that  the  two  clocks  are  started  at  0°  or  Oh 
at  noon  of  the  initial  day.  For  the  sake  of  distinctness,  let  us 
imagine  that  a  T-hour  is  longer  than  an  S-hour,  so  that  the  T-clock 
goes  slower  than  the  S-clock.  The  measurements  of  the  tide  curve 
give  us  the  height  of  water  exactly  at  each  S-hour  ;  and  it  is  re 
quired  from  these  data  to  determine  the  height  of  water  at  each 
T-hour.  For  this  end  we  are,  in  fact,  instructed  to  count  T-timc, 
but  are  only  allowed  to  do  so  by  reference  to  S-time,  and,  moreover, 
the  time  is  always  to  be  specified  as  an  integral  number  of  hours. 
Commencing  with  O*1  of  the  first  day,  we  begin  counting  0,  1,  2, 
&c.,  as  the  T-hand  comes  up  to  its  hour-marks.  But,  as  the  S-hand 
gains  on  the  T-hand,  there  will  come  a  time  when,  the  T-hand 
being  exactly  at  the  p  hour-mark,  the  S-hand  is  nearly  as  far  as 
p  +  \.  When,  however,  the  T-hand  has  advanced  to  the  p  + 1  hour- 
mark,  the  S-hand  will  be  a  little  beyond  p  +  l  +  \, — that  is  to  say, 
a  little  less  than  half  an  hour  before  p  +  2.  Counting,  then,  in 
T-time  by  reference  to  S-time,  we  jump  from  p  to  p  +  2.  The 
counting  will  go  on  continuously  for  a  number  of  hours  nearly 
equal  to  2p,  and  then  another  number  will  be  dropped,  and  so  on 
throughout  the  whole  year.  If  it  had  been  the  T-haud  which 
went  faster  than  the  S-hand,  it  is  obvious  that  one  number  would 
be  repeated  at  two  successive  hours  instead  of  one  being  dropped. 
We  may  describe  each  such  process  as  a  "  change." 

Now,  if  we  have  a  sheet  marked  for  entry  of  heights  of  water  Method 
according  to  T-hours  from  results  measured  at  S-hours,  we  must  of  analy- 
enter  the  S-measurements  continuously  up  top,  and  we  then  come  sis. 
to  a  change  ;  dropping  one  of  the  S-series,  we  go  on  again  continu 
ously  until  another  change,  when  another  is  dropped  ;  and  so  on. 
Since  a  change  occurs  at  the  time  when  a  T-hour  falls  almost 
exactly  half-way  between  two  S-hours,  it  will  be  more  accurate  at 
a  change  to  insert  the  two  S-entries  which  fall  on  each  side  of 
the  truth.  If  this  be  done  the  whole  of  the  S- series  of  measure 
ments  is  entered  on  the  T-sheet.  Similarly,  if  it  be  the  T-hand 
which  goes  faster  than  the  S-hand,  we  may  leave  a  gap  in  the 
T-series  instead  of  duplicating  an  entry.  For  the  analysis  of  the 
T-tide  there  is  therefore  prepared  a  sheet  arranged  in  rows  and 
columns  ;  each  row  corresponds  to  one  T-day,  and  the  columns  are 
marked  Oh,  lh, . . .  23h ;  the  O's  may  be  called  T-noons.  A  dot 
is  put  in  each  space  for  entry,  and  where  there  is  a  change  two 
dots  are  put  if  there  is  to  be  a  double  entry,  and  a  bar  if  there  is 
to  be  no  entry.3  The  numbers  entered  in  each  column  are  summed ; 
the  results  are  then  divided,  each  by  the  proper  divisor  for  its  column, 
and  thus  the  mean  value  for  that  column  is  obtained.  In  this  way 
24  numbers  are  found  which  give  the  mean  height  of  water  at  each 
of  the  24  special  hours.  It  is  obvious  that  if  this  process  were  con 
tinued  over  a  very  long  time  we  should  in  the  end  extract  the  tide 
under  analysis  from  amongst  all  the  others  ;  but,  as  the  process 
only  extends  over  about  a  year,  the  elimination  of  the  others  is  not 
quite  complete.  The  elimination  of  the  effects  of  the  other  tides 
may  be  improved  by  choosing  the  period  for  analysis  not  exactly 
equal  to  one  year. 

Let  us  now  return  to  our  general  notation,  and  consider  the  24 
mean  values,  each  pertaining  to  the  24  T-hours.  We  suppose  that 
all  the  tides  except  the  T-tide  are  adequately  eliminated,  and,  in 
fact,  a  computation  of  the  necessary  corrections  for  the  absence 
of  complete  elimination,  which  is  given  in  the  Tidal  Report  to  the 
British  Association  in  1872,  shows  that  this  is  the  case.  It  is 


2  Report  on  Harmonic  Analysis  to  Brit.  Assoc.,  1883,  and  more  extended  table 
in  Baird's  Manual  of  Tided  Observation,  London,  1887. 

3  A  sample  page  is  given  in  the  Report  to  the  Brit.  Assoc.,  1883. 
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obvious  that  any  one  of  the  24  values  does  not  give  the  true  height 
of  the  T-tide  at  that  T-hour,  but  gives  the  average  height  of  the 
water,  as  due  to  the  T-tide,  estimated  over  half  a  T-hour  before 
and  half  a  T-hour  after  that  hour.  A  consideration  of  this  point 
shows  that  certain  augmenting  factors,  differing  slightly  from 
unity,  must  be  applied.  In  the  reduction  of  the  S-series  of  tides, 
the  numbers  treated  are  the  actual  heights  of  the  water  exactly  at 
the  S -hours,  and  therefore  no  augmenting  factor  is  requisite. 

We  must  now  explain  how  the  harmonic  analysis,  which  the  use 
of  these  factors  presupposes,  is  carried  out. 

If  t  denotes  T-time  expressed  in  T-hours,  and  re  is  15°,  we  express 
the  height  h,  as  given  by  the  averaging  process  above  explained, 
by  the  formula 

h^Ao-f  A1  cos  nt  +  B!  sin  nt  +  A2  cos  2nt  +  B2  sin  2nt  + . . ., 
where  t  is  0,  1,  2,  . .  .  23.     Then,  if  S  denotes  summation  of  the 
series  of  24  terms  found  by  attributing  to  t  its  24  values,  it  is 
obvious  that 

A2  =  T15  Zhcos  2nt ;  63  =  ^  Zhsin  2nt ;  &c.,  &c. 
Since  re  is  15°  and  t  is  an  integer,  it  follows  that  all  the  cosines 
and  sines  involved  in  these  series  are  equal  to  one  of  the  following, 
viz.,  0,  ±sin  15°,  ±sin  30°,  ±sin  45°,  ±sin  60°,  ±sin  75°,  ±1.  It  is 
found  convenient  to  denote  these  sines  by  0,  iS^iS^iSs,  ±S4, 
±S5.±1.  The  multiplication  of  the  24  h's  by  the  various  S's  and 
the  subsequent  additions  may  be  arranged  in  a  very  neat  tabular 
form,  like  that  given  in  a  Report  to  the  British  Association  in  1883. 
The  A's  and  B's  having  been  thus  deduced,  we  have  R= 
\/( A2  -l-  B2).  R  must  then  be  multiplied  by  the  augmenting  factor. 
We  thus  have  the  augmented  R.  Next  the  angle  whose  tangent 
is  B/A  gives  £  The  addition  to  f  of  the  appropriate  V0  +  u  gives 
K,  and  the  multiplication  of  R  by  the  appropriate  1/f  gives  H.  The 
reduction  is  then  complete.  An  actual  numerical  example  of 
harmonic  analysis  is  given  in  the  Admiralty  Scientific  Manual  (1886) 
In  the  article  "Tides"  ;  but  the  process  there  employed  is  slightly 
different  from  the  above,  because  the  series  of  observations  is  sup 
posed  to  be  a  short  one. 

§  27.  Harmonic  Analysis  for  Tides  of  Long  Period. 
For  the  purpose  of  determining  the  tides  of  long  period  we  have 
to  eliminate  the  oscillations  of  water-level  arising  from  the  tides  of 
short  period.  As  the  quickest  of  these  tides  has  a  period  of  many 
days,  the  height  of  mean  water  at  one  instant  for  each  day  gives 
sufficient  data.  Thus  there  will  in  a  year's  observations  be  365 
heights  to  be  submitted  to  harmonic  analysis.  To  find  the  daily 
mean  for  any  day  we  take  the  arithmetic  mean  of  24  consecutive 
hourly  values,  beginning  with  the  height  at  noon.  This  height 
will  then  apply  to  the  middle  instant  of  the  period  from  Oh  to  23h, 
— that  is  to  say,  to  llh  30m  at  night.  The  formation  of  a  daily 
mean  does  not  obliterate  the  tidal  oscillations  of  short  period,  be 
cause  none  of  the  tides,  except  those  of  the  principal  solar  series, 
have  commensurable  periods  in  mean  solar  time.  A  small  correc 
tion,  or  "clearance  of  the  daily  mean,"  has  therefore  to  be  applied 
lor  all  the  important  tides  of  short  period,  except  for  the  solar  tides. 
Passing  by  this  clearance,  we  next  take  the  365  daily  means,  and 
iiud  their  mean  value.  This  gives  the  mean  height  of  water  for 
the  year.  We  next  subtract  the  mean  height  from  each  of  the  365 
values,  and  find  365  quantities  Sh,  giving  the  daily  height  of  water 
above  the  mean  height.  These  quantities  are  to  be  the  subject  of 
the  harmonic  analysis,  and  the  tides  chosen  for  evaluation  are  those 
which  have  been  denoted  above  as  Mm,  Mf,  MSf,  Sa,  Ssa. 
Let  Sh  —  A  cos  (<r  -  CT)  t  +  B  sin  (ff  -  cr)  t 

+  C  cos  2fft         +  D  sin  2<rt 

+  C'  cos  2(<r  -  if)t  +  D'  sin  2(<r  -  i))t  }  (73), 

+  E  cos  t)t  +  F  sin  i\t 

+  G  cos  2jit  +  H  sin  2^ 
where  t  is  time  measured  from  the  first  llh  30m.  If  we  multiply 
the  365  5h's  by  365  values  of  cos  (0-  -  ts}t  and  effect  the  summation, 
the  coefficients  of  B,C,D,  &c.,  are  very  small,  and  that  of  A  is  nearly 
182£.  Similarly,  multiplying  by  sin  (ff-  is)t,  cos  2<rt,  &c.,  we  obtain 
10  equations  for  A,B,C,  &c.,  in  each  of  which  one  coefficient  is  nearly 
182^  and  the  rest  small.  These  equations  are  easily  solved  by 
successive  approximation.  In  this  way  A,B,C,  &c.,  are  found, 
and  afterwards  the  clearance  to  which  we  have  alluded  is  applied. 
Finally  the  cleared  A,B,C,  &c.,  are  treated  exactly  as  were  the 
components  of  the  tides  of  short  period.  Special  forms  and  tables 
have  been  prepared  for  facilitating  these  operations. 

V.  SYNTHETIC  METHOD. 
§  28.  On  the  Method  and  Notation. 

Synthetic  The  general  nature  of  the  synthetic  method  has  been  already 
method,  explained  ;  we  now  propose  to  develop  the  expressions  for  the  tide 
from  the  result  as  expressed  in  the  harmonic  notation.  If  it  should 
be  desired  to  make  a  comparison  of  the  results  of  tidal  observation 
as  expressed  in  the  synthetic  method  with  those  of  the  harmonic 
method,  or  the  converse,  or  to  compute  a  tide-table  from  the  har 
monic  constants  by  reference  to  the  moon's  transits  and  from  the 
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declinations  and  parallaxes  of  sun  and  moon,  the  analytical  ex 
pressions  of  the  following  sections  are  necessary. 

In  chapter  iv.  the  mean  semi-range  and  angle  of  retardation  or 
lag  of  any  one  of  the  tides  have  been  denoted  by  H  and  ic.  We 
shall  here,  however,  require  to  introduce  several  of  the  H's  and  K'S 
into  the  same  expression,  and  they  must  therefore  be  distinguished 
from  one  another.  This  may  in  general  be  conveniently  done  by 
writing  as  a  subscript  letter  the  initial  of  the  corresponding  tide  ; 
for  example  Hm,  Km  will  be  taken  to  denote  the  H  and  K  of  the 
principal  lunar  tide  M2.  This  notation  does  not  suit  the  K2  and 
KI  tides,  and  we  shall  therefore  write  H",  K"  for  the  semi-diurnal 
K2,  and  H',  K'  for  the  diurnal  Ka  tide.  These  two  tides  proceed 
according  to  sidereal  time  and  arise  from  the  sun  and  moon  jointly, 
and  a  synthesis  of  the  two  parts  of  each  is  effected  in  the  harmonic 
method,  although  that  synthesis  is  not  explained  in  chapter  iv. 
The  ratio  of  the  solar  to  the  lunar  part  of  the  total  K2  tide  is  '46407  ; 
hence  '683  H"  is  the  lunar  portion  of  the  total  K.J.  There  will  be 
no  occasion  to  separate  the  two  portions  of  Klt  and  we  shall  retain 
the  synthesis  which  is  effected  in  the  harmonic  method. 

§  29.  Semi-Diurnal  Tides. 

The  process  adopted  is  to  replace  the  mean  longitudes  and  ele-  Mean 
ments  of  the  orbit  in  each  term  of  the  harmonic  development  of  the  longi- 
schedules  of  §  23  by  hour-angles,  declinations,  and  parallaxes.  tude  and 

At  the  time  t  (mean  solar  time  of  port  reduced  to  angle)  let  elements 
a,  5,  ^  be  D's  R.A.,  declination,  and  hour-angle,  and  I  D's  longitude  replaced 
measured  from  the  '  '  intersection.  "     These  and  other  symbols  when  by  hour- 
written  with  subscript  accent  are  to  apply  to  the  sun.     Then  >•  angle, 
being  the  R.A.  of  the  intersection,  we  nave  from  the  right-angled  declina- 
spherical  triangle  of  which  the  sides  are  I,  8,  a  -  v  the  relations        tion,  and 
tan(a-c)  =  cos/tan  J,    sin  5  =  sin/sin  I  .........  (74).      parallax. 

Now  s  -  £  is  the  D's  mean  longitude  measured  from  the  intersection 
and  s  -p  is  the  mean  anomaly  ;  hence  approximately 

l=s-£  +  2esm(s-p)  .....................  (75). 

From  (74)  and  (75)  we  have  approximately 

a  =s+  (v  -  £)  +  2«  sin  (*  -p)  -  tan2  £7  sin  2(s  -  |). 
Now,  h  being  the  0's  mean  longitude,  t  +  h  is  the  sidereal  hour- 
angle,  and  ^  =  t  +  h-a. 

Hence 

t  +  h  -  s  -  (v  -  ?  )  =  ^  +  2e  sin  (s  -  p)  -  tan2  ^/sin  2(s  -  £)  (76). 
Again,  if  we  put 


(77), 


we  have  approximately  from  (74)  and  (75) 

cos25  -  cos2A  .  . 

=  cos2(s-£) 


whence 


sin2A 
sin  8  cos  d  dS 
W 


.(78). 


a  sin- A 

Obviously  A  is  such  a  declination  that  sin2  A  is  the  mean  value  of 
sin2  5  during  a  lunar  month.  Again,  if  P  be  the  ratio  of  the  D's 
parallax  to  ner  mean  parallax,  the  equation  to  the  ellipse  described 


-(P-l)=cos(s-p) 
1 


dP 


.(79). 


gives 

whence  ,.  —  Ui^ ,«    f, ,   . 

e(ff-rs)  dt  J 

Now  it  appears  in  schedule  A  of  §  23  that  the  arguments  of  all 
the  lunar  semi-diurnal  tides  are  of  the  form  2(t  +  h-v)±2(s-%)  or 
±(s  -p).  It  is  clear,  therefore,  that  the  cosines  of  such  angles  may 
by  the  relations  (76),  (78),  (79)  be  expressed  in  terms  of  hour-angles, 
declinations,  and  parallaxes.  Also  by  means  of  (77)  we  may  intro 
duce  A  in  place  of  /  in  the  coefficients  of  each  term.  An  approxi 
mate  formula  for  A  is  160-51  +  30<44  cos  N-  0°'19  cos  2N.  In  the 
Report  to  the  British  Association  for  1885,  the  details  of  the  processes 
indicated  are  given. 

Before  giving  the  formula  it  must  be  remarked  that  the  result  Age  of 
is  expressed  more  succinctly  by  the  introduction  of  the  symbol  5'  declina- 
to  denote  the  D's  declination  at  a  time  earlier  than  that  of  observa-  tional 
tion  by  an  interval  which  may  be  called  the  "age  of  the  declina-  and  pa- 
tional  inequality,"  and  is  computed  from  the  formula  tan  (K"  -  Km)/2<r  rallactic 
or  52n'2tan  («"-*cm).      Similarly,  it  is  convenient  to  introduce  P  correc- 
to  denote  the  value  of  P  at  a  time  earlier  than  that  of  observation  tions. 
by  the  "age  of  the  parallactic  inequality,"  to  be  computed  from 
tan  (Km -  K n)/(<r-  &)  or  105h-3  tan  (/cm-/fn).      These  two  "ages" 
probably  do  not  differ  in  general  much  from  a  third  period,  com 
puted  from  (K, -  Km)/2(<r -  rf},  which  is  called  the  "age  of  the  tide." 

The  similar  series  of  transformations  when  applied  to  the  solar 
tides  leads  to  simpler  results,  because  A,  is  a  constant,  being  16°'33, 
and  the  "ages"  may  be  treated  as  zero  ;  besides  the  terms  depend 
ing  on  ddjdt  and  dPJdt  are  negligible.  If  now  we  denote  by  h2 
the  height  of  water  with  reference  to  mean  water-mark,  in  so  far 
as  the  height  is  affected  by  the  harmonic  tides  Mg,  S2,  K^  N,  L, 
T,  R,1  the  harmonic  expression  is  transformed  into 

1  R  is  the  smaller  solar  elliptic  tide  bearing  the  same  relation  to  T  that  L 
does  to  N  amongst  the  lunar  tides.  H  was  omitted  as  unimportant  in  schedule 
[B,i.]of§23. 
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Total 
semi- 
diurnr.1 
tide. 


COS  (2V  -  Km)  +  H,  COS  (2V,  -  i 

Cos28'-cos2A.gQOtJ,,       ,0/       „. 

=—5-7 683  H  cos  (2V  -  K  ) 

sin-  A, 

cos2  8.  -  cos2  A,  .01 ,.  TT,,        ,0          ,. 

£-5-: 'TJ17  H  cos  (2V-  -  K  ) 

sin-  A, 

sin  S  cos  5  dS\~     "683  H"        _ 

!(**-*».) 


~|  . 

J  sm  (2V  - 


Hn  Hj       -]  .  /ftf 

^^ 


.(81). 


where  e  is  an  auxiliary  angle  defined  by 

Hn  sin  /f_  -  Hj  sin  KI 

tan  e = ff "  •  TT 

Hn  cos  Kn  -  Hj  cos  KI 

The  first  two  terms  are  the  principal  tides,  and  the  physical  origin 
of  the  remaining  small  terms  is  indicated  by  their  involving  8',  8,, 
dS/dt,  P,  Plt  dP/dL  The  terms  in  dd/dt  and  dP/dt  are  generally 
smaller  than  the  others. 

The  approximation  may  easily  be  carried  further.  But  the  above 
is  in  some  respects  a  closer  approximation  than  the  expression  from 
which  it  is  derived,  since  the  hour-angles,  declinations,  and  paral 
laxes  necessarily  involve  all  the  lunar  and  solar  inequalities. 

§  30.  Syntheses  o/  Solar  and  of  Lunar  Portions  of  the 

Semi-Diurnal  Tide. 
Com-  Let  us  write 

mence-  ,r     cos2 A   _       cos2 S'- cos2 A  «OOTT»       ,/» 

.    *  M  =      .,  .  •  Hm  + r-«-r -683  H '  cos  («c*  -  Km) 

ment  01  cos  A7  sin  A 

synthesis.  ^  COS2  A  fv    ,  x  Hn  cos  Kn  -  Hj cos  KI         . 

e  cos  e  ' 

•683H"sin(/c''-Km) 


cos2  S'  -  cos2  A 
sin2  A, 


+  cos^A  Hncos,cn-H,cosS. 

cos2  A,  ecosc 

sin8cos8d8r     '683  H"        _   .     „  .  ~1 

--^A;  dt  Lcost*"-^)-11"**11 AJ 

cos2  A ^dPJdtT 

O    A  I       •*  J--L7MC' 

e  cos2  A,  ff  -  -a  \_  \ 


H. 


-  /cn)  "  cos  (KI  - 


(82). 


Since  observation  and  theory  agree  in  showing  that  K"  is  generally 
very  nearly  equal  to  K,,  we  are  justified  in  substituting  K,  for  K"  in 
the  small  solar  declinational  term  of  (80)  involving  '317  H"  Then 
using  (82)  in  (80), 

One  solar  h2 = M  cos  2(  V  -  A1)  +  M,  cos  2(  V,  -  /*,) (83). 

and  one        If  the  equilibrium  theory  of  tides  were  true,  each  H  would  be  pro- 
lunar        portional  to  the  corresponding  term  in  the  harmonically  developed 
term.        potential.    This  proportionality  holds  nearly  between  tides  of  almost 
the  same  speed ;  hence,  using  the  expressions  in  the  column  of  co 
efficients  in  schedule  [B,  i.],  §  23  (with  the  additional  tide  R  there 
omitted,  but  having  a  coefficient  (r,jr)^.^el  cos4£w,  found  by  sym 
metry  with  the  lunar  tide  L),  and  introducing  A;  in  place  of  u  in 
the  solar  tides,  we  may  assume  the  truth  of  the  proportion 


With  this  assumption,  My  reduces  to 


Hence  M  = 


(84). 


This  is  the  law  which  we  should  have  derived  directly  from  the 
equilibrium  theory,  with  the  hypothesis  that  all  solar  semi-diurnal 
tides  suffer  nearly  equal  retardation.  Save  for  meteorological  influ 
ences,  this  must  certainly  be  true. 

_  A  similar  synthesis  of  M  cannot  be  carried  out,  because  the  con 
siderable  diversity  of  speed  amongst  the  lunar  tides  makes  a  similar 
appeal  to  the  equilibrium  theory  incorrect.  It  may  be  seen,  how 
ever,  that  it  would  be  more  correct  to  write  cos2  5'  instead  of  cos2  A 
in  the  coefficient  of  the  parallactic  terms  in  M  and  2/x. 

The  three  terms  of  M  in  (82)  give  the  height  of  lunar  tide  with  its 
declinational  and  parallactic  corrections,  and  similarly  the  formula 
for  ft.  in  (82)  gives  its  value  and  corrections. 

If  now  T  denotes  the  mean  solar  time  elapsing  since  the  moon's 
upper  transit  and  y  the  angular  velocity  of  the  earth's  rotation, 
it  is  clear  that  the  moon's  hour-angle 


and,  since  Mcos2(V~M)  is  a  maximum  when  V=M  or  differs  from 
fj.  by  180°,  it  follows  that  ft/  (y  -  da/dt)  is  the  "interval"  from  the 
moon's  upper  or  lower  transit  to  high  water  of  the  lunar  tide.  Since 
T  is  necessarily  less  than  12h,  we  may  during  the  interval  from  transit 
to  high  water  take  as  an  approximation  da/dt=<r,  the  moon's  mean 
motion.1  Hence  that  interval  is  f./(y-ff),  or  -fafj.  hours  nearly, 
when  ft  is  expressed  in  degrees.  Thus  (82)  for  fj.  gives  by  its  first 
term  the  mean  interval  for  the  lunar  tide,  and  by  the  subsequent 
terms  the  declinational  and  parallactic  corrections. 

We  have  said  that  the  synthesis  of  M  cannot  be  carried  out  as  Approxi- 
in  the  case  of  M(,  but  the  partial  synthesis  below  will  give  fairly  mate 
good  results.     The  proposed  formula  is  formula. 


< 
cos-Ay 


sin2  A, 


—     * 

'  cos2  A, 


(85). 


These  formulae  have  been  used  in  the  example  of  the  computation 
of  a  tide-  table  given  in  the  Admiralty  Scientific  Manual  (1886). 

§  31.  Synthesis  of  Lunar  and  Solar  Semi-  Diurnal  Tides. 
Let  A  be  the  excess  of  J's  over  O's  R.A.,  so  that 


V,=V+A, 

and  ha=Mcos2(V-M)  +  M, 

The  synthesis  is  then  completed  by  writing 

H  cos  2(/*  —  <p)  =  M  +  M,  cos  2( A  —  ftt 
H  sin  2(/x  -  <p]  =  M,  sin  2(  A  -  /*, 
so  that  h2=Hcos2(V-</>) 


} 

-M,)  J 


(86). 

Synthe 
sis  to 
obtain 
.(87).      single 


Then  H  is  the  height  of  the  total  semi-diurnal  tide  and  (f>/(y  -  da/dt) term- 
or  <f>l(y -  ff}  or  fa  $,  when  <f>  is  given  in  degrees,  is  the  "interval " 
from  the  moon's  transit  to  high  water. 
The  formulae  for  H  and  4>  may  be  written     -~ 

H  =  V  { M2 + M,2  +  2MM,  cos  2( A  -  /*,  +  /*)}  \ 

M  sin  2( A it  4-  u)  i-         f  fij^ 

They  may  be  reduced  to  a  form  adapted  for  logarithmic  calculation.  Fort- 
Since  A  goes  through  its  period  in  a  lunation,  it  follows  that  H  nightly 
and  <j>  have  inequalities  with  a  period  of  half  a  lunation.     These  inequal- 
are  called  the  ' '  fortnightly  or  semi-menstrual  inequalities  "  in  the  ity. 
height  and  interval. 

Spring  tide  obviously  occurs  when  A =/*,-/*.  Since  the  mean 
value  of  A  is  s  -  h  (the  difference  of  the  mean  longitudes),  and  since 
the  mean  values  of  fj.  and  /*,  are  J/cm,  %K,,  it  follows  that  the  mean 
value  of  the  period  elapsing  after  full  moon  and  change  of  moon  up 
to  spring  tide  is  (K,  -  Km)/2(ff  -  ij).  The  association  of  spring  tide 
with  full  and  change  is  obvious,  and  a  fiction  has  been  adopted  by 
which  it  is  held  that  spring  tide  is  generated  in  those  configura 
tions  of  the  moon  and  sun,  but  takes  some  time  to  reach  the  port 
of  observation.  Accordingly  (K,  -  Km)/2(<r  -  77)  has  been  called  the 
"age  of  the  tide."  The  average  age  is  about  36  hours  as  far  as  Age  of 
observations  have  yet  been  made.  The  age  of  the  tide  appears  not  tide. 
in  general  to  differ  very  much  from  the  ages  of  the  declinational 
and  parallactic  inequalities. 

In  computing  a  tide-table  it  is  found  practically  convenient  not 
to  use  A,  which  is  the  difference  of  R.A.'s  at  the  unknown  time  of 
high  water,  but  to  refer  the  tide  to  A0,  the  difference  of  R.A.'s  at  the 
time  of  the  moon's  transit.  It  is  clear  that  A0  is  the  apparent  time 
of  the  moon's  transit  reduced  to  angle  at  15°  per  hour.  We  have 
already  remarked  that  <j>/(y  -  da/dt)  is  the  interval  from  transit  to 
ligh  water,  and  hence  at  high  water 

da/dt  —  da.  fdt 

A  =  A0-1 3— r~. L—<j> (89). 

y  -  da/ at 

A.S  an  approximation  we  may  attribute  to  all  the  quantities  in  Refer- 
he  second  term  their  mean  values,  and  we  then  have  ence  to 

i      .     .  ff-fl..  moon's 

transit. 


and 


y-a 


y-ff 


(90). 


This  approximate  formula  (90)  may  be  used  in  computing  from 
88)  the  fortnightly  inequality  in  the  "height"  and  "interval." 

In  this  investigation  we  have  supposed  that  the  declinational  and 
tarallactic  corrections  are  applied  to  the  lunar  and  solar  tides  be- 
"ore  their  synthesis  ;  but  it  is  obvious  that  the  process  might  be 
eversed,  and  that  we  may  form  a  table  of  the  fortnightly  inequality 
jased  on  mean  values  Hm  and  H,,  and  afterwards  apply  corrections, 
riiis  is  the  process  usually  adopted,  but  it  is  less  exact.  The  labour 
)f  computing  the  fortnightly  inequality,  especially  by  graphical 
nethods,  is  not  great,  and  the  plan  here  suggested  seems  preferable. 


1  The  tide  has  been  referred  by  Lubbock  and  others  to  an  earlier  transit, 
and  not  to  the  one  immediately  preceding  the  time  under  consideration.  In 
his  case  we  cannot  admit  with  great  accuracy  that  da/dt  =  ff,  since  the  interval 
nay  be  30  or  40  hours. 
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§  32.  Diurnal  Tides. 

Diurnal        These  tides  have  not  been  usually  treated  with  completeness  in 

tides  not  the  synthetic  method.     In  the  tide-tables  of  the  British  Admiralty 

easily        we  find  that  the  tides  at  some  ports  are  "affected  by  diurnal  in- 

treated      equality  "  ;  such  a  statement  may  be  interpreted  as  meaning  that 

synthet-    the  tides  are  not  to  be  predicted  by  the  information  given  in  the 

ically.       so-called  tide-table.     The  diurnal  tides  are  indeed  complex,  and  do 

not  lend  themselves  easily  to  a  complete  synthesis.     In  the  har 

monic  notation  the  three  important  tides  are  Kj,0,P,  and  the  lunar 

portion  of  Kj  is  nearly  equal  to  0  in  height,  whilst  the  solar  portion 

is  nearly  equal  to  P.     A  complete  synthesis  may  be  carried  out  on 

the  lines  adopted  in  treating  the  semi-diurnal  tides,  but  the  ad 

vantage  of  the  plan  is  lost  in  consequence  of  large  oscillations  of 

the  amplitude  through  the  value  zero,  so  that  the  tide  is  often 

represented  by  a  negative  quantity  multiplied  by  a  circular  function. 

It  is  best,  then,  only  to  attempt  a  partial  synthesis,  and  to  admit 

the  existence  of  two  diurnal  tides. 

We  see  from  schedules  [A,  ii.]  and  [B,  L],  §  23,  that  the  principal 
diurnal  tides  are  those  lettered  0,  P,  Kj.  Of  these  Kx  occurs  both 
for  the  moon  and  the  sun.  The  synthesis  of  the  two  parts  of  Kj  is 
effected  without  difficulty,  and  the  result  is  a  formula  for  the  total 
K!  tide  like  that  in  [A,  ii.],  but  with  the  v  which  occurs  in  the  argu 
ment  replaced  by  a  different  angle  denoted  as  v'.  If,  then,  we  write 


Partial 
synthesis. 


the  three  tides  0,1^,  P  are  written  as  follows  :  — 
0  =f0H0cos(V0-/c0), 
K1  =  f  H'cos(V'-ic'), 
P  =-~Rpcos[\'-K'-C2h-v')  +  K'-Kp)]   ......  (92). 

The  last  two  tides  have  very  nearly  the  same  speed,  so  that  we 
may  assume  K'  =  KP,  and  that  Hp  has  the  same  ratio  to  H'  as  in  the 
equilibrium  theory.  Now,  in  schedules  [A,  ii.],  [B,  ii.],  §  23,  the 
coefficient  of  KI,  viz.,  H'  (the  sum  of  the  lunar  and  solar  parts),  is 
•26522,  and  the  coefficient  of  P,  viz.,  H^,,  is  '08775,  so  that  H' 
=  3  '023  Hp,  or  say  =  3Hp.  Hence  we  have 

Kx  +  P  =  H'  [f  -  \  cos  (2A  -  v  ')]  cos  (  V  -  ic') 

-  H'  \  sin(2A  -  v')  sin  (V  -  K'). 
If,  therefore,  we  put 

R'  cos  ^  =  H'  [f  -  £  cos  (2A  - 


„_    _    „  _  _    ,y      /)]}    03), 

Kj  +  P = R'  cos  ( V  +  ^  -  K'). 

It  is  clear  that  ^  and  R'  have  a  semi-annual  inequality,  and  there 
fore  for  several  weeks  together  R'  and  ^  may  be  treated  as  constant. 
Now  suppose  that  we  compute  V0  and  V  at  the  epoch — that  is,  at 
the  initial  noon  of  the  period  during  which  we  wish  to  predict  the 
tides — and  with  these  values  put 

f0 = KO  -  V0  at  epoch,  f  =  K'  -  V  at  epoch  -  ^. 

Then    the    speed   of   V0   is  y-2<r,    or    13°'94303    per    hour,    or 

360°  -  25°'3673  per  day ;  and  the  speed  of  V  is  7,  or  15°-0410686 

per  hour,  or  360°'9856  per  day.    Hence,  if  t  be  the  mean  solar  time 

on  the  (7i+l)th  day  since  the  initial  moment  or  epoch, 

Y0  -  KO  =  360°n  + 13°-943  t  -  f0  -  25°'367n, 

Y'  +  ^  -  K'  =  360°?i  + 15°-041  t  -  f '  +   0°-986?i. 

Diurnal    Therefore  the  diurnal  tides  at  time  t  of  the  (n  +  l)th  day  are  given  by 
0  =  f0H0cos[13I>-943t-f0-250-3677i]  \         (94) 


|  correc- 
|  tions  to 
}  height  of 

andL.W. 


>=R'cos[150-041t-f  +  0°-9867i] 

If  we  substitute  for  t  the  time  of  high  or  low  water  as  computed 
simply  from  the  semi-diurnal  tide,  it  is  clear  that  the  sum  of  these 
two  expressions  will  give  the  diurnal  correction  for  height  of  tide 
at  high  or  low  water,  provided  the  diurnal  tides  are  not  very  large. 
If  we  consider  the  maximum  of  a  function 

A  cos  2(t  -  a)  +  B  cos  w(t  -  /3), 

where  B  is  small  compared  with  A  and  n  is  nearly  unity,  we  see 
that  the  time  of  maximum  is  given  approximately  by  t  =  a,  with  a 
correction  5t  determined  from 

-  2A  sin  (25t)  -  nB  sin  n(a  -  /3)  = 

180°  ?iB 
or  5t= .—. 


Diurnal 
correc 
tion  to 
time  of 
H.W. 
andL.W. 


In  this  way  we  find  that  the  corrections  to  the  time  of  high  water 
from  0  and  Kx  +  P  are 


5tn  =- 0^988(1  - 


-°°  sin  [13°'943 1  -  ft  -  25°'367n] 


(95), 


5t'=  -Oh'98s(l+— ?—\  gsin[150-041t-f'  +  0°-986n] 

H  denoting  the  height  and  t  the  time  of  high  water  as  computed 
from  the  semi-diurnal  tide.  If  t  next  denotes  the  time  of  low  water 
the  same  corrections  with  opposite  sign  give  the  corrections  for 
low  water. 

If  the  diurnal  tides  are  large  a  second  approximation  will  be 
necessary.  These  formulae  have  been  used  in  computing  a  tide-table 
in  the  example  given  in  the  Admiralty  Scientific  Manual  (1886). 


§  33.  Explanation  of  Tidal  Terms  in  common  use  ;  Datum  Levels. 

The  mean  height  at  spring  tide  between  high  and  low  water  is  Tidal 
called  the  spring  rise,  and  is  equal  to  2(Hm  +  H,).      The  height  terms  ex- 
between  mean  high-water  mark  of  neap  tide  and  mean  low-water  plained, 
mark  at  spring  tide  is  called  the  neap  rise,  and  is  equal  to  2HTO. 
The  mean  height  at  neap  tide  between  high  and  low  water  is  called 
the  neap  range  ;  this  is  equal  to  2(Hm  -  H,).     Neap  range  is  usually 
about  one-third  of  spring  range.     The  mean  period  between  full  or 
change  of  moon  and  spring  tide  is  called  the  age  of  the  tide  ;  this 
is  equal  to  (K,  -  Km)/2(ff  -  if),  or,  if  K,  -  Km  be  expressed  in  degrees, 
Oh'984  x  (K,  -  Km)  ;  K,  -  Km  is  commonly  about  36°,  and  the  age  about 
36h.     The  period  elapsing  from  the  moon's  upper  or  lower  transit 
until  it  is  high  water  is  called  the  interval  or  the  lunitidal  interval. 
The  interval  at  full  moon  or  change  of  moon  is  called  the  establish 
ment  of  the  port  or  the  vulgar  establishment.     The  interval  at  spring 
tide  is  called  the  corrected  or  mean  establishment. 

The  mean  establishment  may  be  found  from  the  vulgar  establish 
ment  by  means  of  the  spring  and  neap  rise  and  the  age  of  the  tide, 
as  follows. 

Let  a  be  the  age  of  the  tide  reduced  to  angle  at  the  rate  of 
1°'016  to  the  hour.  Then  the  mean  establishment  in  hours  is  equal  to 
the  vulgar  establishment  in  hours,  diminished  by  a  period  expressed 
in  hours  numerically  equal  to  ,V  °f  *ne  angle  whose  tangent  is 
Hj  sin  a/(Hm  +  H,  cos  a),  expressed  in  degrees.  Also  H,/Hm  is  equal 
to  the  ratio  of  the  excess  of  spring  rise  over  neap  rise  to  neap  rise. 
The  French  have  called  a  quantity  which  appears  to  be  identical 
with  Hm  + Hp  or  half  the  spring  rise,  the  unit  of  height,  and  then 
define  the  height  of  any  other  tide  by  a  tidal  coefficient.1 

The  practice  of  the  British  Admiralty  is  to  refer  their  soundings  Admir- 
and  tide-tables  to  "mean  low-water  mark  of  ordinary  spring  tides."  alty 
This  datum  is  found  by  taking  the  mean  of  the  low-water  marks  of  datum, 
such  observations  at  spring  tide  as  are  available,  or,  if  the  obser 
vations  are  very  extensive,  by  excluding  from  the  mean  such  spring 
tides  as  appear  to  be  abnormal,  owing  to  the  largeness  of  the  moon's 
parallax  at  the  time  or  any  other  cause.     The  Admiralty  datum  is 
not,  then,  susceptible  of  exact  scientific  definition  ;  but,  when  it 
has  once  been  fixed  with  reference  to  a  bench  mark  ashore,  it  is 
expedient  to  adhere  to  it,  by  whatever  process  it  was  first  fixed. 

It  is  now  proposed  to  adopt  for  any  new  Indian  tidal  stations  a  Indian 
low- water  datum  for  the  tide-table  to  be  called  "  Indian  low-water  datum. 
mark,"2  and  to  be  defined  as  Hm  +  H,  +  H'  +  H0  below  mean- water 
level.     Although  such  a  datum  is  not  chosen  from  any  precise 
scientific  considerations,  it  is  susceptible  of  exact  definition,  is 
low  enough  to  exclude  almost  all  negative  entries  from  the  table  (a 
sine  qua  non  for  a  good  datum),  and  will  differ  but  little  from  the 
Admiralty  datum,  however  that  may  be  determined.     A  valuable 
list  of  datum  levels  is  given  by  Air  J.  Shoolbred  in  a  Report  to  the 
British  Association  in  1879. 

§  34.   On  the  Deduction  of  Observations  of  High  and  Low  Water.3 
A  continuous  register  of  the  tide  or  observation  at  fixed  intervals  Observa- 
of  time,  such  as  each  hour,  is  certainly  the  best ;    but  for  the  tions  of 
adequate  use  of  such  a  record  some  plan  analogous  to  harmonic  H.W. 
analysis  is  necessary.     Observations  of  high  and  low  water  only  andL.W. 
have,  at  least  until  recently,  been  more  usual.     Some  care  has  to 
be  taken  with  respect  to  these  observations,  for  about  high  and  low 
water  an  irregularity  in  the  rise  and  fall  becomes  very  noticeable, 
especially  if  the  place  of  observation  is  badly  chosen.4    Observa 
tions  should  therefore  be  taken  every  five  or  ten  minutes  for  half 
an  hour  or  an  hour,  embracing  the  time  of  high  and  low  water. 
The  time  and  height  of  high  and  low  water  should  then  be  found 
by  plotting  down  a  curve  of  heights,  and  by  taking  as  the  true 
tide-curve  a  line  which  presents  a  sweeping  curvature  and  smoothes 
away  the  minor  irregularities.     A  similar  but  less  elaborate  process 
would  render  hourly  observations  more  perfect.     In  the  reduction 
the  immediate  object  is  to  connect  the  times  and  heights  of  high 
and  low  water  with  the  moon's  transits  by  means  of  the  establish 
ment,  age,  and  fortnightly  inequality  in  the  interval  and  height. 
The  reference  of  the  tide  -to  the  establishment  is  not,  however, 
scientifically  desirable,  and  it  is  better  to  determine  the  mean 
establishment,  which  is  the  mean  interval  from  the  moon's  transit 
to  high  water  at  spring  tide,  and  the  age  of  the  tide,  which  is  the 
mean  period  from  full  moon  and  change  of  moon  to  spring  tide. 

For  these  purposes  the  observations  may  be  conveniently  treated  Graplii- 
graph ically.^     An   equally  divided   horizontal   scale  is  taken   to  cal  treat- 
represent  the  twelve  hours  of  the  clock  of  civil  time,  regulated  to  ment. 
the  time  of  the  port,  or — more  accurately — arranged  always  to  show 

1  See  Hatt,  Phenomena  des  Maries,  p.  151,  Paris,  1885. 

2  See  Prefaces  to  Indian  Official  Tide-Tables  for  1SS7. 

3  Founded  on  Whewell's  article  "Tides",  in  Admiralty Sc.  J/anwa/(ed.  1841), 
and  on  Airy's  "Tides  and  Waves,"  in  Ency.  Metrop. 

*  Waves  with  a  period  of  from  five  to  twenty  minutes  are  very  common,  and 
appear  to  be  analogous  to  the  "seiches"  of  Geneva  and  other  lakes.  See 
Forel,  Bulletin  Soc.  Vaud.  Sci.  Xat.,  1873,  1875,  1877,  and  1879  ;  Ann.  Chimie  et 
Physique,  vol.  ix.,  187(5 ;  Comptes  Rendvs,  1879  ;  Arch.  Sci.,  Ph.,  ef  Nat.,  Geneva., 
1885  ;  also  Airy,  "On  the  Tides  of  Malta,"  Phil.  Trans.,  1878,  part  i. 

5  For  a  numerical  treatment,  see  Directions  for  Reducing  Tidal  Ob$ervati*HS, 
by  Commander  Burdwood,  B.X.,  London,  187ti. 
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Graplri-    apparent  time  by  being  fast  or  slow  by  the  equation  of  time  ;  this 

cat  deter-  time-scale  represents  the  time-of-clock  of  the  moon's  transit,  either 

mination  upper  or  lower.     The  scale  is  perhaps  most  conveniently  arranged 

ofestab-   in  the  order  V,  VI,  ....  XII,  I  ...   IIII.     Then  each  interval 

lishment,  of  time  from  transit  to  high  water  is  set  off  as  an  ordinate  above 

&c.  the  corresponding  time-of-clock  of  the  moon's  transit.     A  sweeping 

curve  is  drawn  nearly  through  the  tops  of  the  ordinates,  so  as  to 

cut  off  minor  irregularities.     Next  along  the  same  ordinates  are  set 

off  lengths  corresponding  to  the  height  of  water  at  each  high  water. 

A  second  similar  figure  may  be  made  for  the  interval  and  height  at 

low  water.1     In  the  curve  of  high-water  intervals  the  ordinate 

corresponding  to  XII  is  the  establishment,  since  it  gives  the  time 

of  high  water  at  full  moon  and  change  of  moon.     That  ordinate  of 

high- water  intervals  which  is  coincident  with  the  greatest  ordinate 

of  high-water  heights  gives  the  mean  establishment.     Since  the 

moon's  transit  falls  about  fifty  minutes  later  on  each  day,  in  setting 

off  a  fortnight's  observations  there  will  be  about  five  days  for  each 

four  times-of-clock  of  the  upper  transit.     Hence  in  these  figures  we 

may  regard  each  division  of  the  time-scale  I  to  II,  II  to  111,  &c., 

as  representing  twenty-five  hours  instead  of  oue  hour.     Then  the 

distance  from  the  greatest  ordinate  of  high- water  heights  to  XII 

is  called  the  age  of  the  tide.     From  these  two  figures  the  times  and 

heights  of  high  and  low  water  may  in  general  be  predicted  with 


fair  approximation.  We  find  the  time-of-clock  of  the  moon's  upper 
or  lower  transit  on  the  day,  correct  by  the  equation  of  time,  read 
off  the  corresponding  heights  of  high  and  low  water  from  the  figures, 
and  the  intervals  being  also  read  off  are  added  to  the  time  of  the 
moon's  transit  and  give  the  times  of  high  and  low  water.  At  all 
ports  there  is,  however,  an  irregularity  of  heights  and  intervals 
between  successive  tides,  and  in  consequence  of  this  the  curves  pre 
sent  more  or  less  of  a  zigzag  appearance.  Where  the  zigzag  is 
perceptible  to  the  eye,  the  curves  must  be  smoothed  by  drawing 
them  so  as  to  bisect  the  zigzags,  because  these  diurnal  inequalities 
will  not  present  themselves  similarly  in  the  future.  When,  as  in 
some  equatorial  ports,  the  diurnal  tides  are  large,  this  method  of 
tidal  prediction  fails. 

This  method  of  working  out  observations  of  high  and  low  water 
was  not  the  earliest.  In  the  Mecanique  Celeste,  bks.  i  and  v. ,  Laplace 
treats  a  large  mass  of  tidal  observations  by  dividing  them  into 
classes  depending  on  the  configurations  of  the  tide-generating  bodies. 
Thus  he  separates  the  two  syzygial  tides  at  full  moon  and  change 
of  moon  and  divides  them  into  equinoctial  and  solstitial  tides. 
He  takes  into  consideration  the  tides  of  several  days  embracing 
these  configurations.  He  goes  through  the  tides  at  quadratures 
on  the  same  general  plan.  The  effects  of  declination  and  parallax 
and  the  diurnal  inequalities  are  similarly  treated.  Lubbock  (Phil. 
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FIG.  3.— Tide-curve  for  Bombay  from  the  beginning  of  the  civil  year  1884  to  the  midnight  ending  Jan.  14,  1884,  or  from  12h  Dec.  31,  1883 

to  12h  Jan.  14,  1884,  astronomical  time. 
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Trans.,  1831  sq.)  improved  the  method  of  Laplace  by  taking  into 
account  all  the  observed  tides,  and  not  merely  those  appertaining 
to  certain  configurations.  He  divided  the  observations  into  a 
number  of  classes.  First,  the  tides  are  separated  into  parcels,  one 
for  each  month  ;  then  each  parcel  is  sorted  according  to  the  hour 
of  the  moon's  transit.  Another  classification  is  made  according  to 
declination ;  another  according  to  parallax ;  and  a  last  for  the 
diurnal  inequalities.  This  plan  was  followed  in  treating  the  tides 
of  London,  Brest,  St  Helena,  Plymouth,  Portsmouth,  and  Sheerness. 
Whewell  (Phil.  Trans.,  1834  sq.)  did  much  to  reduce  Lubbock's 
results  to  a  mathematical  form,  and  made  a  highly  important 
advance  by  the  introduction  of  graphical  methods  by  means  of 
curves.  The  method  explained  above  is  due  to  him.  Airy  remarks 
of  Whewell's  papers  that  they  appear  to  be  "  the  best  specimens  of 
reduction  of  new  observations  that  we  have  ever  seen." 

VI.  TIDAL  INSTRUMENTS  AND  TIDAL  PREDICTION. 

§  35.   General  Remarks. 

Observa-       Practical  tidal  work  is  divisible  into  the  three  stages  of  observa 
tion  and   ration,  reduction  of  observations,  and  prediction, 
predic-          The  simplest  observation  is  that  of  the  height  of  water  on  a 

1  An  example  of  this  kind  of  curve  for  the  high- water  heights  for  Bombay 
drawn  automatically  by  a  tide-gauge,  would  be  shown  by  joining  all  the  hic-h 
waters  together  (as  in  fig.  3)  by  a  continuous  curve ;  and  a  similar  curve 
may  be  constructed  for  the  low  waters.  In  this  case,  however,  the  hours 
of  the  clock  are  repeated  twice  over,  so  that  the  morning  and  evening  tides 
occur  in  different  halves  of  the  figure,  and  the  hours  are  not  hours  of  the 
moon's  transit,  but  the  actual  times  of  high  water.  It  is  obvious  that  the 
separation  of  the  morning  and  evening  tides  prevents  the  occurrence  of  the 
zigzags  referred  to. 


tion. 


graduated  staff  fixed  in  the  sea,  with  suck  allowance  as  is  possible 
made  for  wave-motion.  It  is  far  better,  however,  to  sink  a  tube 
into  the  sea,  into  which  the  water  penetrates  through  small  holes. 
The  wave-motion  is  thus  annulled.  In  this  calm  water  there  lies 
a  float,  to  which  is  attached  a  cord  passing  over  a  pulley  and 
counterpoised  at  the  end.  The  motion  of  the  counterpoise  against 
a  scale  is  observed.  In  either  case  the  observations  may  be  made 
every  hour,  which  is  preferable,  or  the  times  and  heights  of  high 
and  low  water  may  be  noted.  We  have  explained  in  §  34  the 
methods  of  reducing  the  latter  kind  of  observation.  Although 
more  appropriate  for  rough  observations,  this  method  is  susceptible 
of  great  accuracy  when  carefully  used.  It  has  been  largely  super 
seded  by  the  harmonic  method,  but  is  still  adhered  to  by  the  British 
Admiralty.  In  more  careful  observations  than  those  of  which  we 
are  speaking  the  tidal  record  is  automatic  and  continuous  ;  the 
reduction  may  be,  and  probably  at  some  future  time  will  be, 
mechanical ;  and  the  prediction  is  so  already.  We  shall  therefore 
devote  some  space  to  general  descriptions  of  the  three  classes  of 
instrument.  The  harmonic  reductions  are  at  present  (1887)  actu 
ally  done  numerically,  and  in  chapter  iv.  we  have  indicated  the 
nature  of  the  arithmetical  processes. 

§  36.   The  Tide-Gauge. 

The  site  for  the  erection  of  a  tide-gauge  depends  on  local  circum-  Tide- 
stances.     It  should  be  placed  so  as  to  present  a  fair  representation  gauge, 
of  the  tidal  oscillations  of  the  surrounding  area.     A  tank  is  gener 
ally  provided,  communicating  by  a  channel  with  the  sea  at  about 
10  feet  (more  or  less  according  to  the  prevalent  surf)  below  the      ' 
lowest  low-water  mark.     In  many  cases  on  open  coasts  and  fre- 
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quently  in  estuaries  the  tank  may  be  dispensed  with.  At  any  rate 
we  suppose  that  water  is  provided  rising  and  falling  with  the  tide, 
without  much  wave -motion.  The  nature  of  the  installation  de 
pends  entirely  on  the  circumstances  of  the  case.  A  vertical  pipe 
is  fixed  in  the  water  in  such  a  way  as  to  admit  it  only  through 
holes  small  enough  to  annul  wave -motion  and  large  enough  to 
make  no  sensible  retardation  of  its  rise  and  fall  in  the  pipe.  The 
diameter  of  the  pipe  differs  greatly  in  different  instruments  :  some 
times  that  which  we  have  described  as  the  tank  serves  as  the  pipe, 
and  sometimes  the  pipe  alone  dips  into  the  sea.  A  cylindrical 
float,  usually  a  hollow  metallic  box  or  a  block  of  green-heart  wood, 
hangs  and  floats  in  the  pipe,  and  is  of  such  density  as  just  to  sink 
without  support.  In  Sir  W.  Thomson's  gauge  the  float  hangs  by 
a  fine  platinum  wire,  in  Newman's  (used  in  India)  by  a  metallic 
ribbon.  In  the  latter  a  chain  hangs  at  the  bottom  of  the  float  of 
such  weight  that,  whether  the  water  be  high  or  low,  there  is  the 
same  upward  force  on  the  float.  It  is  necessary  that  the  pull  on 
the  float  should  be  constant,  otherwise  a  systematic  error  is  intro 
duced  between  rising  and  falling  water.  The  suspension  wire  is 
wrapped  round  a  wheel,  and  imparts  to  it  rotation  proportional  to 
the  rise  and  fall  of  tide.  By  a  simple  gearing  this  wheel  drives 
another,  by  which  the  range  is  reduced  to  any  convenient  extent. 
A  fine  wire  wound  on  the  final  wheel  of  the  train  drags  a  pencil 
or  pen  up  and  down  or  to  and  fro  proportionately  to  the  tidal 
oscillations.  The  pencil  is  lightly  pressed  against  a  drum,  which 
is  driven  by  clockwork  so  as  to  make  one  revolution  per  day.  The 
pen  leaves  its  trace  or  tide -curve  on  paper  wrapped  round  the 
drum.  Generally,  however,  the  paper  is  fixed  to  the  drum,  and 
the  record  of  a  fortnight  may  be  taken  without  change  of  paper. 
An  example  of  a  tide-curve  for  Apollo  Bunder,  Bombay,  from  1st 
to  15th  January  1884,  is  shown  in  fig.  3.  Sometimes  the  paper 
is  in  a  long  band,  which  the  drum  picks  off  from  one  coil  and 
delivers  on  to  another.  The  contact  of  the  pen  must  be  such  that 
the  work  done  in  dragging  it  over  the  paper  is  small,  otherwise  a 
varying  tension  is  thrown  on  to  the  float  wire.  Hence,  if  the  fric 
tion  is  considerable,  the  float  must  be  large. 

The  conditions  necessary  for  a  good  tide-gauge  appear  to  be  better 
satisfied  by  Sir  W.  Thomson's  than  by  any  other  ;  but,  as  his  in 
strument  is  recent,  other  forms  have  been  much  more  extensively 
used,  and  have  worked  well.  The  peculiarity  of  Thomson's  tide- 
gauge  is  that,  by  giving  the  drum  an  inclination  to  the  vertical, 
the  pressure  of  the  pen  on  the  paper  and  on  its  guides  is  very  deli 
cately  regulated  to  the  minimum  necessary  for  effecting  the  purpose. 
In  other  gauges  the  drum  has  been  either  vertical  or  horizontal,  and 
the  amount  of  friction  has  necessarily  been  considerably  greater.1 

§  37.   The  Harmonic  Analyser. 

Har-  If  a  function  H  be  expressed  as  a  series  of  harmonic  terms,  and 

monic       if  one  pair  of  these  terms  be  A  cos  nt  +  B  sin  nt,  then,  if  T  be  a 
analyser,  multiple  of  the  complete  period  2ir/n,  we  have 

A = ^  f  Hcos  nt  dt,  B = \, 

*j o  « 

Thus  a  machine  which  will  effect  these  integrations  will  give  A  and 
B.  Such  a  machine  has  been  invented  by  Prof.  James  Thomson 
and  perfected  by  Sir  W.  Thomson.  In  fig.  4  let  TT'  be  a  circular 
table,  capable  of  rotation  about  the 
inclined  shaft  s.  Let  S  be  a  sphere 
touching  the  table  anywhere  along 
its  horizontal  diameter.  Let  C  be  a 
cylinder,  of  somewhat  smaller  diam 
eter  than  the  sphere,  capable  of  rota 
tion  about  a  horizontal  axis  parallel 
to  the  table,  and  touching  the  sphere 
so  that  CS  is  parallel  to  TT'.  Sup 
pose  that  the  point  of  contact  of  the 
sphere  with  the  table  is  distant  x 
from  the  centre  of  the  table,  and 
nearer  to  us  than  the  shaft ;  then,  when  the  shaft  s  and  the  table 
TT'  turn  in  such  a  direction  that  T  rises  from  the  paper  and  T' 
goes  below  it,  the  sphere  will  turn  in  the  direction  of  its  arrow.  If 
the  radius  of  the  sphere  is  a,  and  that  of  the  cylinder  b,  then,  when 
the  table  turns  through  a  small  angle  66,  the  sphere  turns  through 
xdO/a  and  the  cylinder  through  xSB/b.  This  angle  vanishes  if  S 
touches  the  table  at  the  centre,  and  is  reversed  if  the  sphere  be 
moved  across  to  the  other  side  of  the  centre.  Also  whilst  the 
table  is  turning  the  sphere  may  be  rolled  backwards  and  forwards 
without  rubbing,  and  thus  transmits  motion  from  the  table  to 
the  cylinder  without  slipping.  Now  suppose  the  turning  of  the 
table  is  so  constrained  that  50  =  kcos\l<d\f/,  whilst  x  is  constrained 
to  be  equal  to  the  arbitrarily  varying  quantity  H.  Then  the 
total  angle  turned  through  by  the  cylinder,  as  the  machine  runs, 
is  proportional  to/H  cos\(/d\f/.  If  we  impart  to  the  table  a  simple 


FIG.  4. — Harmonic  analyser. 


1  For  farther  details  concerning  the  establishment  of  tide-gauges,  see  Major 
Braid's  Manual  of  Tidal  Observation,  London,  18S7,  and  Sir  W.  Thomson,  "On 
Tidal  Instruments,"  in  Inst.  Civ.  Eng.,  vol.  Ixv.  p.  10. 


harmonic  oscillatory  motion,  with  a  period  proportional  to  the  lunar 
half-day,  whilst  the  sphere  moves,  relatively  to  the  centre  of  the 
table,  proportionately  to  the  tide-heights  on  the  same  time-scale, 
then,  at  the  end  of  a  sufficient  number  of  lunar  days,  we  shall  find 
that  the  total  angle  turned  through  by  the  cylinder  is  proportional 
to  either  the  A  or  B  component  of  the  lunar  semi-diurnal  tide.  An 
index,  which  points  to  a  dial,  may  be  fixed  to  the  cylinder,  so  that 
the  required  result  may  be  read  off. 

In  the  harmonic  analyser  the  tide-curve  diagram  is  wrapped  on  a 
drum,  which  is  turned  by  one  hand,  whilst  with  the  other  a  pointer 
is  guided  to  follow  the  tide-curve.  As  the  drum  turns  proportion 
ately  to  mean  solar  time,  appropriate  gearing  causes  two  tables  to 
execute  harmonic  oscillations  in  phases  at  right  angles,  with  lunar 
semi-diurnal  period.  At  the  same  time  a  fork  attached  to  the  pointer 
guides  the  two  spheres  so  that  their  distances  from  the  centres  of 
their  tables  are  equal  to  the  tide-height  in  the  diagram.  The  in 
dexes  attached  to  the  two  cylinders  give  the  two  components  of  the 
lunar  semi-diurnal  tide,  and  the  approximation  improves  the  longer 
the  tide-curve  which  is  passed  through  the  machine.  Corresponding 
to  each  of  the  principal  lunar  and  solar  tides  there  are  a  pair  of 
tables,  spheres  with  guiding  forks,  and  cylinders  similarly  geared,  and 
there  is  another  sphere  and  another  table,  which  last  always  turns 
the  same  way  and  at  the  same  rate  as  the  drum,  from  which  the 
mean  height  of  water  is  determined.  Such  an  instrument  has  been 
constructed  under  the  supervision  of  Sir  W.  Thomson,  but  has  not 
yet  been  put  into  practical  use,  so  that  we  cannot  say  how  it  will 
compete  with  the  arithmetical  harmonic  analysis.  A  similar,  but 
less  complex  machine  for  the  analysis  of  meteorological  observations 
is  in  constant  use  in  the  Meteorological  Office  in  London,  and  is 
found  to  work  well.2 

§  38.   The  Tide-Predicting  Instrument. 

The  first  suggestion  for  instrumental  prediction  of  tides  was  given,  Tide- 
we  believe,  by  Sir  W.  Thomson  in  1872,  and  the  instruments  since  predict- 
made  have  been  founded  on  the  principles  which  he  then  laid  down,  ing  in- 
Mr  Edward  Roberts  bore  a  very  important  part  in  the  first  practical  strument. 
realization  of  such  a  machine,  and  a  tide-predicter  was  constructed 
by  Lege  for  the  Indian  Government  under  his  direction.    Thomson's 
is  the  only  instrument  in  Europe  as  yet  in  regular  practical  use  for 
navigational  purposes.     It  requires  much  skill  and  care  in  manipu 
lation,  and  it  has  been  ably  worked  by  Mr  Roberts  for  the  produc 
tion  of  the  Indian  tide-tables  ever  since  its  completion.     We  refer 
the  reader  to  Sir  W.  Thomson's  paper  on  "Tidal  Instruments,"  in 
Inst.  C.E.,  vol.  Ixv.,  and  to  the  subsequent  discussion,  for  a  full 
account  of  the  several  instruments,  and  for  details  of  the  share  borne 
by  the  various  persons  concerned  in  the  realization  of  the  idea. 

Fig.  5  illustrates  diagrammatically  the  nature  of  the  instrument. 
A  cord  passes  over  and  under  a  succession  of  pulleys,  being  fixed  at 
one  end  and  having  at  the  other  a  pen  which 
touches  a  revolving  drum.  If  all  the  pulleys  but 
one  be  fixed,  and  if  that  one  executes  a  simple 
harmonic  motion  up  and  down,  the  pen  will  exe 
cute  the  same  motion  with  half  amplitude.  If  a 
second  pulley  be  now  given  an  harmonic  motion, 
the  pen  takes  it  up  also  with  half 
amplitude.  The  same  is  true  if  all 
the  pulleys  are  in  harmonic  motion. 
Thus  the  pen  sums  them  all  up, 
and  leaves  a  trace  on  the  revolving 
drum.  When  the  drum  and  pul 
leys  are  so  geared  that  the  angular 
motion  of  the  drum  is  proportional 
to  mean  solar  time,  whilst  the  har 
monic  motions  of  the  pulleys  cor-  _ 

respond  in  range  and  phase  to  all  FlG'  5-Tide-predictmg  mstrument 
the  important  lunar  and  solar  tides,  the  trace  on  the  drum  is  a 
tide-curve,  from  which  a  tide-table  may  be  constructed.  The 
harmonic  motion  of  the  pulley  is  given  by  an  arrangement  in 
dicated  only  in  the  case  of  the  lower  pulley  in  the  figure.  The 
pulley  frame  has  attached  to  its  vertical  portion  a  horizontal  slot, 
in  which  slides  a  pin  fixed  to  a  wheel.  Suppose  that  whilst  the 
drum  turns  through  15"  the  wheel  turns  through  28°'984.  Now  a 
lunar  day  is  24'842  mean  solar  hours  ;  hence  as  the  drum  turns 
through  15°  x  24 '842  the  wheel  turns  through  24'842  x  28°'984  or 
720°.  Thus,  if  the  drum  turns  with  an  angular  velocity  pro 
portional  to  solar  time,  the  wheel  turns  with  twice  the  angular 
velocity  proportional  to  lunar  time,and  the  pulley  geared  to  the  wheel 
executes  lunar  semi-diurnal  harmonic  oscillations.  When  the  throw 
of  the  pin  and  its  angular  position  on  its  wheel  are  adjusted  so  as  to 
correspond  with  the  range  and  phase  of  the  observed  lunar  semi 
diurnal  tide,  the  oscillation  of  the  pulley  remains  rigorously  ac 
curate  for  that  tide  for  all  future  time,  if  the  gearing  be  rigorously 
accurate,  and  with  all  needful  accuracy  for  some  ten  years  of  tide 

2  For  further  details,  see  Appendixes  iii.,  iv.,  v.,  to  Thomson  and  Tait's  Nat. 
Phil.,  1879,  vol.  i.,  part  i.;  James  Thomson,  Proc.  Soy.  Soc.,  vol.  xxiv.,  1876, 
p.  262,  and  (Sir  W.  Thomson)  pp.  269,  271 ;  Sir  W.  Thomson,  Proc.  Inst.  C.E., 
vol.  Ixv. 
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with  gearing  as  practically  constructed.     The  upper  pulleys  have 
to  be  carefully  counterpoised  as  indicated.     It  has  not  been  found 
that  any  appreciable  disturbance  is  caused  by  the  inertia  of  the 
movino-  parts,  even  when  the  speed  of  working  is  high.     Ihe  pre- 
dicter  of  the  India  Office  takes  about  four  hours  to  run  off  a  year's 
tides,  but  greater  speed  seems  attainable  by  modification  in  the 
Tides  on  Bearing.     The  Indian  instrument,  in  the  store  department  at  Lam- 
Indian      beth,  has  pulleys  for  the  following  tides  (see  chap,  iv.) :—  M2,  M4, 
Me,  1^  S1(  S.,  0,  N,  P,  K2,  Q,  v,  J,  L,  X,  2MS,  2SM,  MS,  Ssa,  Sa. 

§  39.  Numerical  Harmonic  Analysis  and  Prediction. 
In  chapter  iv.  we  have  discussed  the  application  of  the  numerical 
harmonic  method  to  a  long  series  of  hourly  observations.  An 
actual  numerical  example  of  this  analysis,  with  modifications  to 
render  it  applicable  to  a  short  series,  such  as  a  fortnight,  is  given 
in  the  Admiralty  Scientific  Manual,  1886,  where  also  an  example 
of  the  numerical  and  graphical  prediction  of  the  tides  may  be 
found.  The  formulae  used  are  those  given  in  chapter  v. 

VII.  PROGRESS  OF  THE  TIDE- WAVE  OVER  THE  SEA, 

AND  THE  TIDES  OF  THE  BRITISH  SEAS. 

§  40.  Meaning  of  Cotidal  Lines. 

Sufficient  tidal  data  would  of  course  give  the  state  of  the  tide  at 
every  part  of  the  world  at  the  same  instant  of  time,  and  if  we  were 


to  follow  the  successive  changes  we  should  be  able  to  picture 
mentally  the  motion  of  the  wave  over  the  ocean  and  the  successive 
changes"  in  its  height.  The  data  are,  however,  as  yet  very  incom 
plete  and  only  a  rough  scheme  is  possible.  A  map  purporting  to  Cotidal 

five  the  progress  of  the  tide-wave  is  called  a  map  of  cotidal  lines,  lines. 
'or  a  perfect  representation  three  series  of  maps  would  be  required, 
one  for  the  semi-diurnal  tides,  a  second  for  the  diurnal  tides,  and 
a  third  for  the  tides  of  long  period.  Each  class  of  map  would  then 
show  the  progress  of  the  wave  for  each  configuration  of  the  tide- 
generators.  But  as  yet  the  only  cotidal  maps  made  are  those  for 
the  mean  semi-diurnal  tide,  and  only  for  the  configuration  of  new 
and  full  moon.  The  knowledge  of  the  tides  is  not  very  accurate 
throughout  the  world,  and  therefore  in  the  maps  which  we  give  it 
is  assumed  that  the  same  interval  elapses  at  all  places  between  new 
and  full  moon  and  spring  tide. 

At  spring  tide,  as  we  have  seen  in  (87)  and  (88), 


, 

since  A  -  /^  becomes  then  equal  to  -  fj..  As  a  rough  approximation 
spring  tide  occurs  when  the  moon's  transit  is  at  one  o'clock  at  night 
or  in  the  day.  We  only  assume,  however,  that  it  occurs  simultan 
eously  everywhere.  Now  let  T  be  the  Greenwich  mean  time  of  high 
water,  and  I  the  E.  long,  in  hours  of  the  place  of  observation,  then, 
the  local  time  of  high  water  being  the  time  of  the  moon's  transit 
plus  the  interval,  and  local  time  being  Greenwich  time  plus  E. 
long.  ,  we  have  r  —  fji./(j  -<r)-l  =  - 


FIG.  6.— Cotidal  lines  of  the  world. 


where  p  is  in  degrees.  Therefore,  if  we  draw  over  the  ocean  a 
succession  of  lines  defined  by  equidistant  integral  values  of  the 
Greenwich  time  of  high  water,  and  if  we  neglect  the  separation  of 
the  moon  from  the  sun  in  longitude  in  twelve  hours,  the  successive 
lines  will  give  the  motion  of  the  semi-diurnal  tide-wave  in  one  hour. 

§  41.   Cotidal  Lines  of  the  World. 

No  recent  revisal  of  cotidal  lines  has  been  made  with  the  aid  of 
the  great  mass  of  tidal  data  which  is  now  being  accumulated,  and 
we  therefore  reproduce  (fig.  6)  the  chart  of  the  world  prepared  by 
Sir  George  Airy  for  his  article  on  "Tides  and  Waves."  The  parts 
of  the  world  for  which  data  are  wanting  are  omitted.  The  Roman 
numerals  upon  the  cotidal  lines  denote  the  hour  in  Greenwich  time 
of  high  water  on  the  day  of  new  or  full  moon.  Airy  remarks 
(§§  575-584)  that  the  cotidal  lines  of  the  North  Atlantic  are  ac 
curately  drawn,  that  those  of  the  South  Atlantic  are  doubtful,  and 
in  the  Pacific  east  of  New  Zealand  are  almost  conjectural.  The 
embodiment  of  recent  observations  in  a  cotidal  chart  would  neces 
sitate  some  modification  of  these  statements. 

Lines  When  a  free  wave  runs  into  shallow  water  it  travels  with  less 

crowded   velocity  and  its  height  is  increased.     This  is  observable  in  the 

near          flexure  and  crowding  of  the  cotidal  lines  near  continents  and  oceanic 

land.         islands,  as,  for  example,  about  the  Azores,  the  Bermudas,  and  the 

coast  of  South  America.     The  velocity  of  the  tide- wave  gives  good 

information  as  to  the  depth  of  the  sea.     In  the  North  Sea  it  appears 

to  travel  at  about  45  miles  an  hour,  which  corresponds  to  a  depth 


of  140  feet,  and  we  know  that  the  depth  along  the  deeper  channel 
is  greater  and  along  the  sides  less  than  this.  In  the  Atlantic  the 
wave  passes  over  90°  of  latitude,  from  the  southern  to  the  northern 
one  o'clock  line,  in  twelve  hours,  that  is  at  the  rate  of  520  miles  an 
hour.  If  the  Atlantic  tide  could  be  considered  as  a  free  wave 
generated  by  the  Pacific  tide,  this  velocity  would  correspond  to  a 
depth  of  18,000  feet.  Airy  considers,  however,  that  the  Atlantic 
forms  too  large  a  basin  to  permit  the  neglect  of  the  direct  tidal 
action,  and  thinks  that  the  tides  of  this  ocean  derive  extremely 
little  of  their  character  from  the  Pacific. 

"There  is  another  consideration,"  he  says,  "which  must  not  be  Sir  G. 
left  out  of  sight.  It  is  that,  supposing  the  cotidal  lines  to  be  accu-  Airy, 
rately  what  they  profess  to  be — namely,  the  lines  connecting  all  the 
points  at  which  high  water  is  simultaneous — they  may,  nevertheless, 
with  a  compound  series  of  tide-waves,  not  at  all  represent  the  ridge 
of  the  tide- wave  which  actually  runs  over  the  ocean.  Thus  an  eye 
at  a  great  distance,  capable  of  observing  the  swells  of  the  tide-waves, 
might  see  one  huge  longitudinal  ridge  extending  from  the  mouth 
of  the  Amazon  to  the  sea  beyond  Iceland,  making  high  water  at 
one  time  from  Cape  de  Verde  to  the  North  Cape,  and  at  another 
time  from  Florida  to  Greenland,  and  another  ridge  transversal  to 
the  former,  travelling  from  the  coast  of  Guiana  to  the  northern 
sea  ;  and  the  cotidal  lines  which  we  have  traced  may  depend  simply 
on  the  combination  of  these  waves.  It  does  not  appear  likely  that 
we  can  ever  ascertain  whether  it  is  so  or  not ;  but  it  is  certainly 
possible  that  the  original  waves  may  have  these  or  similar  forms ; 
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and  if  so  it  is  vain  for  us  to  attempt  entirely  to  explain  the  tides 
of  the  Atlantic." 

He  sums  up  the  discussion  of  the  chart  by  saying  : — 
"Upon  the  whole,  therefore,  we  are  driven  to  the  conclusion 
that  we  cannot  at  all  explain  the  cause  of  the  form  of  the  cotidal 
lines  in  the  ocean,  so  far  as  they  have  been  traced  with  any  prob 
ability.  And,  supposing  us  to  know  with  tolerable  certainty  those 
corresponding  to  the  semi-diurnal  tide,  we  cannot  at  all  predict 
those  which  should  hold  for  the  diurnal  tide. " 

§  42.  Cotidal  Lines  of  the  British  Seas. 

Fig.  7  shows  the  cotidal  lines  in  the  seas  surrounding  the  British 
Islands.  Here  the  lines  refer  to  full  moon  and  change  of  moon 
and  not  to  spring  tide.  The  small  figures  along  different  parts  of 
the  coast  denote  the  extreme  range  of  the  tide  in  yards.  This 
figure  is  from  the  same  source  as  the  preceding  one,  and  we  again, 
reproduce  a  portion  of  Airy's  remarks. 

"  The  tides  in  the  English  Channel  claim  notice  as  having  been 
the  subject  of  careful  examination  by  many  persons,  English  and 


Fio.  7. — Cotidal  lilies  of  British  seas. 


French.  It  appears  that  in  the  upper  part  of  the  Channel  tho 
water  flows  up  the  Channel  nearly  three  hours  after  high  water  and 
runs  down  nearly  three  hours  after  low  water  (this  continuance 
of  the  current  after  high  water,  if  it  last  three  hours,  is  called  by 
sailors  tide-and-half-tide  ;  if  it  last  one  hour  and  a  half,  it  is  called 
tide-and-quar  tor-tide).  On  the  English  side  of  the  Channel,  especi 
ally  opposite  the  entrance  of  bays,  the  directions  of  the  currents 
turn  in  twelve  hours  in  the  same  direction  as  the  hands  of  a  watch  ; 
on  the  French  side  they  turn  in  the  opposite  direction.  This  is 
entirely  in  conformity  with  theory.  The  same  laws  are  recognized 
as  holding  in  the  British  [Bristol  ?]  Channel,  and  in  the  German 
or  North  Sea  near  the  Scotch  and  English  coasts. 

"With  regard  to  the  Irish  Channel  we  have  only  to  remark  that 
there  is  a  very  great  difference  in  the  height  of  the  tide  on  the 
different  sides,  the  tide  on  the  east  side  being  considerably  the 
greater.  They  are  also  greater  in  the  northern  part  (north  of 
Wicklow  on  one  side,  and  of  Bardsey  Island  on  the  other  side) 
than  in  the  southern  part.  Between  Wexford  and  Wicklow  they 
are  yery  small. 

"  The  tides  of  the  German  Sea  present  a  very  remarkable  peculiar 
ity.  Along  the  eastern  coast  of  England,  as  far  as  the  mouth  of  the 
Thames,  the  tide-wave,  coming  from  the  Atlantic  round  the  Orkney 
Islands,  flows  towards  the  south.  Thus,  on  a  certain  day,  it  is 
high  water  in  the  Murray  [Moray]  Firth  at  eleven  o'clock,  at 
Berwick  at  two  o'clock,  at  Flamborough  Head  at  five  o'clock,  and 
so  on  to  the  entrance  of  the  Thames.  But  on  the  Belgian  and 
Dutch  coasts  immediately  opposite,  the  tide-wave  flows  from  the 
south  towards  the  north.  Thus,  on  the  day  that  we  have  sup 
posed,  it  will  be  high  water  off  the  Thames  at  eleven  o'clock  (the 
tide  having  travelled  in  twelve  hours  from  the  Murray  Firth)  and 
at  Calais  nearly  at  the  same  time  ;  but  at  Ostend  it  will  be  at 
twelve,  off  The  Hague  at  two,  off  the  Helder  at  six,  and  so  on. 


"We  believe  that  a  complete  explanation  may  be  found  in  tho 
arrangement  of  the  great  shoals  of  the  North  Sea.  It  must  be 
remarked  that  (except  within  a  very  small  distance  of  Norway)  the 
North  Sea  is  considerably  deeper  on  the  English  side  than  on  the 
German  side  ;  so  much  so  that  the  tide-wave  coming  from  the  north 
runs  into  a  deep  bay  of  deep  water,  bounded  on  the  west  side  by 
the  Scotch  and  English  coasts  as  far  as  Newcastle,  and  on  the  east 
side  by  the  great  Dogger  Bank.  As  far  as  the  latitude  of  Hull, 
the  English  side  is  still  the  deep  one  ;  and,  though  a  species  of 
channel  through  the  shoal  there  allows  an  opening  to  the  east,  yet 
immediately  on  the  south  of  it  is  the  Wells  Bank,  which  again 
contracts  the  deep  channel  to  the  English  side.  After  this  (that 
is,  in  the  latitude  of  Yarmouth)  the  deep  channel  expands  equally 
to  both  sides.  It  seems  reasonable  to  conclude  from  this  that  the 
great  set  of  north  tide  is  on  the  English  side  of  the  North  Sea,  both 
between  the  Dogger  Bank  and  England  and  between  the  Wells 
Bank  and  England  (a  branch  stream  of  tide  having  been  given  off 
to  the  east  between  these  two  banks),  and  that  any  passage  of  tide- 
wave  over  these  banks  may  be  neglected.  Now  this  view  is  sup 
ported  in  a  remarkable  degree  by  the  tidal  observations  on  two 
dangerous  shoals  called  the  Ower  and  Leman,  lying  between  Cromer 
and  the  Wells  Bank,  but  nearer  to  the  latter.  It  appears  that  on 
these  shoals  the  direction  of  the  tide-current  revolves  in  the  same 
manner  as  the  hands  of  a  watch,  proving  conclusively  that  the 
Ower  and  Leman  are  on  the  left  hand  of  the  main  stream  of  tide 
(supposing  the  face  turned  in  the  direction  in  which  the  tide  pro 
ceeds),  or  are  on  its  eastern  border,  and  therefore  that  the  central 
stream  is  still  nearer  to  the  coast  of  Norfolk.  From  a  point  not 
far  south  of  this  we  may  suppose  the  tide  to  diverge  in  a  fan-shaped 
form  over  the  uniformly  deep  Belgian  Sea.  Along  the  English 
coast  the  wave  will  flow  to  the  south ;  but  it  will  reach  the  whole 
of  the  Belgian  and  Dutch  coast  at  the  same  instant ;  and,  if  this 
tide  alone  existed,  we  doubt  not  that  the  time  of  high  water  would 
be  sensibly  the  same  along  the  whole  of  that  coast. 

"  But  there  is  another  tide  of  great  magnitude,  namely,  that  which 
comes  from  the  English  Channel  through  the  Straits  of  Dover. 
This  also  diverges,  we  conceive,  in  a  fan  form,  affecting  the  whole 
Belgian  Sea :  the  western  part  turns  into  the  estuary  of  the  Thames ; 
the  eastern  part  runs  along  the  Dutch  coast,  producing  at  successive 
times  high  water  (even  as  combined  with  the  North  Sea  tide)  along 
successive  points  of  that  coast  from  Calais  towards  the  Helder.  And 
this  we  believe  to  be  the  complete  explanation  of  the  apparently 
opposite  tide-currents.  The  branch  tide  of  the  North  Sea  running 
between  the  Dogger  Bank  and  the  Wells  Bank  will  assist  in  propa 
gating  the  tide  along  the  German  coast  from  the  Helder  towards 
the  mouth  of  the  Elbe.  We  have  gone  into  some  detail  in  this 
explanation  for  the  purpose  of  showing  the  importance  of  consider 
ing  the  form  of  the  bottom  in  explanations  of  specific  tides. 

"  A  set  of  observations  has  been  made  by  Captain  Hewett  (at  the 
point  A,  fig.  7)  on  the  depth  and  motion  of  the  water  at  a  strictly 
definite  point  a  few  miles  south  of  the  Wells  Bank,  near  the  middle 
of  the  Belgian  Sea.  The  result  was  that  the  change  of  elevation 
of  the  surface  was  insensible,  but  that  there  was  a  considerable 
stream  of  tide  alternately  north-east  and  south-west  (magnetic). 
The  point  in  question  corresponds  pretty  well  to  the  intersection 
of  the  cotidal  lines  of  nine  o'clock  of  the  North  Sea  tide  and  three 
o'clock  of  the  English  Channel  tide  (ordinary  establishment),  and 
these  tides  would  therefore  wholly  or  partially  destroy  each  other 
as  regards  elevation.  As  regards  the  compound  tide-stream,  the 
greatest  positive  current  from  one  tide  will  be  combined  with  the 
greatest  negative  current  of  the  other,  and  this  will  produce  a  stream 
whose  direction  agrees  well  with  observation.  At  3h  on  the  day  of 
new  moon,  the  North  Sea  tide  would  be  running  north  (magnetic), 
and  the  English  Channel  tide  would  be  running  east,  and  therefore 
the  compound  current  would  be  running  north-east ;  at  9h  it  would 
be  running  south-west.  Both  currents,  and  consequently  the  com 
pound  current,  would  cease  at  about  Oh,  6h,  &c.,  on  the  day  of  new 
moon  ;  and,  as  the  observations  were  made  rather  more  than  a  day 
before  new  moon,  the  slack  water  would  occur  an  hour  or  more 
before  noon.  The  whole  of  this  agrees  well  with  the  observations." 

VIII.  TIDAL  DEFORMATION  OF  THE  SOLID  EARTH. 

§  43-  Elastic  Tides. 

The  tide-generating  potential  varies  as  the  square  of  the  distance  Elastic 
from  the  earth's  centre,  and  the  corresponding  forces  act  at  every  tides, 
point  throughout  its  mass.     No  solid  matter  possesses  the  property 
of  absolute  rigidity,  and  we  must  therefore  admit  the  probable 
existence  of  tidal  elastic  deformation  of  the  solid  earth.      The 
problem  of  finding  the  state  of  strain  of  an  elastic  sphere  under 
given  stresses  was  first  solved  by  Lame  ;J  he  made,  however,  but  few 
physical  deductions  from  his  solution.     An  independent  solution 
was  found  by  Sir  W.  Thomson,2  who  drew  some  interesting  conclu 
sions  concerning  the  earth. 


1  Thcorie  Math,  de  I'Elasticite,  1866,  p.  213. 

2  Thomson  and  Tait,  Nat.  Phil.,  §§  732-737  and  833-842,  or  Phil.  Trans.,  pfc. 
ii.,  1863,  p.  583. 
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His  problem,  in  as  far  as  it  is  now  material,  is  as  follows.  Let 
a  sphere,  of  radius  a  and  density  w,  be  made  of  elastic  material 
whose  bulk  and  rigidity  moduli  are  k  and  n,  and  let  it  be  subjected 
to  forces  due  to  a  potential  wr*S2  per  unit  volume,  where  S2  is  a 
surface  spherical  harmonic  of  the  second  order.  Then  it  is  required 
to  find  the  strain  of  the  sphere.  We  refer  the  reader  to  the  original 
sources  for  the  methods  of  solution  applicable  to  spherical  shells 
and  to  solid  spheres.  In  order  to  write  Thomson's  solution  we  put 
r,  X,  I  for  radius  vector,  latitude,  and  longitude,  and  p,  /*,  v  for  the 
corresponding  displacements.  Then  the  solution  is  as  follows  : — 


(96). 


For  either  tidal  or  rotational  stresses 


in  the  case  of  tides  r=|m/c3,  m  and  c  being  the  moon's  mass  and 
distance,  and  in  the  case  of  rotation  T  =  -  ^w2,  w  being  the  angular 
velocity  about  the  polar  axis.  The  equation  to  the  surface  is  found 
by  putting  r=a  +  p,  where  in  the  expression  for  p  we  put  r=a. 
Hence  from  (96)  the  form  of  surface  is  given  by 


In  most  solids  the  bulk  modulus  is  considerably  larger  than  the 
rigidity  modulus,  and  in  this  discussion  it  is  sufficient  to  neglect  n 
compared  with  k.  With  this  approximation,  the  ellipticity  e  of  the 
surface  becomes 


Now  suppose  the  sphere  to  be  endued  with  the  power  of  gravitation, 
and  write 


2  g 


(99)> 


where  g  is  gravity  at  the  surface  of  the  globe.  Then,  if  there  were 
no  elasticity,  the  ellipticity  would  be  given  by  e=r/Q,  and  without 
gravitation  by  e=  r/r.  And  it  may  be  proved  in  several  ways  that, 
gravity  and  elasticity  co-operating, 

e  =  —  =-.—  L-  ....(100). 

r  +  g    Q   1+t/g 

If  n  be  the  rigidity  of  steel,  and  if  the  globe  have  the  size  and  mean 
density  of  the  earth,  r/g=2,  and  with  the  rigidity  of  glass  r/g=$. 
Hence  the  ellipticity  of  an  earth  of  steel  under  tide-generating  force 
would  be  ^  of  that  of  a  fluid  earth,  and  the  similar  fraction  for  glass 
would  be  f.  If  an  ocean  be  superposed  on  the  globe,  then,  if  the 
globe  rises  and  falls  with  the  tide  as  though  it  were  fluid,  there 
will  obviously  be  no  tide  visible  to  an  observer  carried  up  and  down 
with  the  solid  ;  and  with  any  degree  of  rigidity  the  visible  tide  will 
be  the  excess  of  the  fluid  tide  above  the  solid  tide.  Hence  on  an 
earth  with  rigidity  of  steel  the  oceanic  tides  would  be  reduced  to  f  , 
and  with  rigidity  'of  glass  to  £  of  the  tides  on  a  rigid  earth. 

§  44.  Rigidity  of  the  Earth. 

Rigidity       Although  the  computation  of  oceanic  tides  is  as  yet  impossible, 

of  the       it  cannot  be  admitted  that  perfect  rigidity  in  the  earth  would  aug- 

earth.       ment  the  tides  in  the  proportion  of  5  to  2,  although  they  might 

perhaps  be  augmented  in  the  proportion  4  to  3.     Thus  Thomson 

concludes  that  the  earth's  mass  must  have  an  effective  rigidity  at 

least  as  great  as  that  of  steel.     If  it  were  true,  as  was  held  until 

recently,  that  the  earth  is  a  fluid  ball  coated  with  a  crust,  that 

crust  must  be  of  fabulous  rigidity  to  resist  the  tidal  surgings  of 

subjacent  fluid.     Hence  we  are  led  to  the  conclusion  that  far  the 

larger  portion  of  the  earth's  mass,  if  not  all  of  it,  is  a  solid  of  great 

rigidity.     Up  to  the  present  time  the  argument  by  which  the  tides 

of  long  period  were  proved  to  have  approximately  their  equilibrium 

height  has  generally  been  accepted  without  much  doubt,  but  we 

have  (§  17)  shown  good  cause  for  rejecting  Laplace's  argument,  at 

Attempt  least  for  a  fortnightly  tide.    It  appeared  formerly  that,  from  numeri- 

to  evalue  cal  data  as  to  the  heights  of  the  tides  of  long  period,  we  should 

rigidity    be  able  to  compute  the  actual  effective  rigidity  of  the  earth's  mass. 

by  tides   But  from  §  18  we  see  that,  although  these  tides  remain  incalculable, 

of  long     yet  with  such  oceans  as  ours  the  tides  of  long  period  must  conform 

period,     much  more  nearly  to  the  equilibrium  laws  than  do  the  tides  of 

short  period.     Thus  a  comparison  of  the  observed  heights  of  the 

tides  of  long  period  with  the  equilibrium  law  still  remains  of 

interest,  although  the  evaluation  of  the  earth's  rigidity  appears 

with  present  data  unattainable.     Acting  on  the  old  belief,  Mr  G. 

H.  Darwin  has  compared  the  lunar  fortnightly  and  monthly  tides, 

as  observed  for  thirty-three  years  at  various  Indian  and  European 

ports,  with  the  equilibrium  theory,  and  has  found  that  the  tide- 

heights  were  about  two-thirds  of  the  equilibrium  height.1    From 

this  the  conclusion  was  drawn  that  the  effective  rigidity  of  the 

earth  was  as  great  as  that  of  steel.     Whilst,  then,  this  precise  com- 

1  Thomson  and  Tait,  Nat.  Phil,  vol.  i.  pt.  ii.,  1883,  §  847  sq. 


parison  with  the  rigidity  of  steel  falls  to  the  ground,  the  investiga 
tion  remains  as  an  important  confirmation  of  Thomson's  conclusion 
as  to  the  great  effective  rigidity  of  the  earth.     When  extensive  and 
accurate  knowledge  of  the  tides  has  been  attained,  the  attempted 
evaluation  of  the  rigidity  may  conceivably  be  possible,  because  The  19- 
there  is  a  minute  tide  with  a  period  of  18'6  years  (§  23,  schedule  yearly 
[A,  iii.])  of  which  Laplace's  argument  must  hold  good.     Great  accu-  tide, 
racy  will,  however,  be  necessary,  because  the  height  of  the  tide  at 
the  equator  only  amounts  to  one-third  of  an  inch,  and  a  preliminary 
inquiry  seems  to  show  that  there  are  other  relatively  considerable 
variations  of  sea-level  arising  from  unexplained  causes.2 

Sir  W.  Thomson's  solution  of  the  strain  of  an  elastic  sphere  has  Weight 
been  also  used  to  determine  what  degree  of  strength  the  materials  of  con- 
of  the  earth  must  have  in  order  that  the  great  continental  plateaus  tineiits. 
and  mountains  may  not  sink  in.3    In  another  investigation  it  has 
been  shown  that  local  elastic  yielding  on  the  coast-lines  of  conti 
nents  may  produce  an  augmentation  of  apparent  tide  in  certain 
places  on  account  of  the  flexure  of  the  upper  strata,  when  a  great 
weight  of  water  is  added  and  subtracted  from  the  adjacent  oceanic 
area  at  high  and  low  tide.4    There  is  reason  to  believe  that  such 
flexure  has  actually  been  observed  by  a  delicate  form  of  level  on 
the  coast  of  the  Bay  of  Biscay.5 

§  45.    Fiscous  and  Elastico-  Fiscous  Tides. 

It  might  be  supposed  that  the  earth  is  composed  of  a  viscous  Viscous 
fluid  of  great  stiffness,  or  that  it  possesses  an  elasticity  which  and 
breaks  down  under  continued  stress.     Both  these  hypotheses  have  elastico- 
been  considered,  and  the  results  are  confirmatory  of  the  conclusion  viscous 
that  the  earth  is  made  of  very  stiff  material.6     These  problems  tides. 
appear  to  have  been  worthy  of  attack,  although  the  existence  of 
measurable  oceanic  tides  of  long  period  negatives  the  adoption  of 
the  hypothesis  of  true  viscosity,  at  least  under  stresses  comparable 
with  tide-generating  forces. 

If  a  sphere  of  radius  a,  density  w,  viscosity  modulus  v,  be 
under  the  action  of  forces  due  to  a  potential  per  unit  volume 
ivr-S2  cos  nt,  so  that  n  is  the  speed  of  the  tide,  .the  solution  of  the 
problem  shows  that  the  tide  of  the  sphere  is  expressed  by 

Cf 

— -  cos  e  cos  (nt  -  e) (101), 

r  19i;  ,3 

a'     '     bwa1'    a    T  a' 


where 


Thus  the  tides  of  the  viscous  globe  are  to  the  equilibrium  tides  of 
a  fluid  globe  as  cos  e  to  unity,  and  there  is  a  retardation  e/n  of  the 
time  of  high  tide  after  the  passage  of  the  tide-generator  over  the 
meridian.  Further,  by  arguments  similar  to  that  applied  in  the 
case  of  elastic  tides,  it  is  found  that  oceanic  tides  are  reduced  by 
the  yielding  in  the  proportion  of  sin  e  to  unity,  and  that  there  is 
an  apparent  acceleration  of  the  time  of  high  water  by  ( \ir  -  e)/«,. 
It  appears  by  numerical  calculation  that,  in  order  that  the  oceanic 
semi-diurnal  tide  may  have  a  value  equal  to  two-thirds  of  the  full 
amount  on  a  rigid  globe,  the  stiffness  of  the  globe  must  be  about 
twenty  thousand  times  as  great  as  that  of  pitcli  at  freezing 
temperature,  when  it  is  hard  and  brittle.  We  must  here  pass  by 
the  results  of  the  hypothesis  of  an  elasticity  degrading  under  the 
influence  of  continued  stress. 

IX.  TIDAL  FRICTION. 
§  46.  General  Explanation. 

The  investigation  of  the  tides  of  a  viscous  sphere  has  led  us  to  the  General 
consideration  of  a  frictionally  retarded  tide.     The  effects  of  tidal  explana- 
friction  are  of  such  general  interest  that  we  give  a  sketch  of  the  tiori  of 
principal  results  without  the  aid  of  mathematical  symbols.     In  fig.  tidal  frio- 
8  the  paper  is  supposed  to  be  the  plane  of  the  orbit  of  a  satellite  M  tion. 
revolving  in  the  direction  of  the  arrow  about  the  planet  C,  which 
rotates  in  the  direction  of  the  arrow  about  an  axis  perpendicular  to 
the  paper.     The  rotation  of  the  planet  is  supposed  to  be  more  rapid 
than  that  of  the  satellite,  so  that  the  day  is  shorter  than  the  month. 
Let  us  suppose  that  the  planet  is  either  entirely  fluid,  or  has  an 
ocean  of  such  depth  that  it  is  high  water  under  or  nearly  under  the 
satellite.     When  there  is  no  friction,  with  the  satellite  at  TO,  the 
planet  is  elongated  into  the  ellipsoidal  shape  shown,  cutting  the 
mean  sphere,  which  is  dotted.     But,  when  there  is  friction  in  the 
fluid  motion,  the  tide  is  retarded,  and  high  tide  occurs  after  the 
satellite  has  passed  the  meridian.     Then,  if  we  keep  the  same  figure 
to  represent  the  tidal  elongation,  the  satellite  must  be  at  M,  instead 
of  at  TO.     If  we  number  the  four  quadrants  as  shown,  the  satellite 
must  be  in  quadrant  1.    The  protuberance  P  is  nearer  to  the  satellite 
than  P',  and  the  deficiency  Q  is  further  away  than  the  deficiency 


2  Darwin,  "  On  19-yearly  Tide  at  Karachi,"  in  Brit.  Assoc.  Report,  1886. 

3  G.  H.  Darwin,  Phil.  Trans.,  pt.  i.,  1882,  p.  187,  with  correction,  Proc.  Roy. 
Soe.,  1885. 

4  Id.,  Brit.  Assoc.  Rep.,  1882,  or  Phil.  Mag.,  1882. 

5  D'Abbadie,  Annales  Soc.  Sc.  de  Bruxelles,  1881,  or  quotation  by  Darwin, 
loc.  cit. 

6  G.  H.  Darwin,  Phil.  Trans.,  pt.  i.,  1879,  p.  1 ;  see  also  Lamb,  "  On  the 
Oscillations  of  a  Viscous  Spheroid,"  Proc.  Lond.  Math.  Soc.,  Nov.  1881,  p.  51. 
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Q'.     Hence  the  resultant  action  of  the  planet  on  the  satellite  must 

be  in  some  such  direction  as  M.N.     The  action  of  the  satellite  on 

the  planet  is  equal  and 

opposite,  and  the  force  in 

NM,  not  being  through 

the  planet's  centre,  must 

produce      a      retarding 

couple    on    the   planet's 

rotation,  the  magnitude 

of  which  depends  on  the 

length  of  the  arm  CN. 

This      tidal       frictional 

couple     varies     as     the 

height  of  the  tide,  and 

also  depends  on  the  sa 


tellite's  distance  ;  its  in 
tensity  in  fact  varies  as 


Planet's 
rotation 

retarded,  the  square  of  the  tide- 
generating  force,  and 
therefore  as  the  inverse  sixth  power  of  the  satellite's  distance.  Thus 
tidal  friction  must  retard  the  planetary  rotation.  Let  us  now  con 
sider  its  effect  on  the  satellite.  If  the  force  acting  on  M  be  resolved 
along  and  perpendicular  to  the  direction  CM,  the  perpendicular 
component  tends  to  accelerate  the  satellite's  velocity.  It  alone 
would  carry  the  satellite  further  from  C  than  it  would  be  dragged 
back  by  the  central  force  towards  C.  The  satellite  would  describe 
a  spiral,  the  coils  of  which  would  be  very  nearly  circular  and  very 
nearly  coincident.  If  now  we  resolve  the  central  component  force 
along  CM  tangentially  and  perpendicular  to  the  spiral,  the  tangential 
component  tends  to  retard  the  velocity  of  the  satellite,  whereas  the 
disturbing  force,  already  considered,  tends  to  accelerate  it.  With 
Satellite's  the  gravitational  law  of  force  between  the  two  bodies  the  retarda- 
velocity  tion  must  prevail  over  the  acceleration.1  The  moment  of  mo- 
retarded,  mentum  of  the  whole  system  remains  unchanged,  and  that  of  the 
planetary  rotation  diminishes,  so  that  the  orbital  moment  of 
momentum  must  increase  ;  now  orbital  moment  of  momentum  in 
creases  with  increasing  distance  and  diminishing  linear  and  angular 
velocity  of  the  satellite.  The  action  of  tidal  friction  may  appear 
somewhat  paradoxical,  but  it  is  the  exact  converse  of  the  accelera 
tion  of  the  linear  and  angular  velocity  and  the  diminution  of  dis 
tance  of  a  satellite  moving  through  a  resisting  medium.  The  latter 
result  is  generally  more  familiar  than  the  action  of  tidal  friction, 
and  it  may  help  the  reader  to  realize  the  result  in  the  present  case. 
Tidal  friction  then  diminishes  planetary  rotation,  increases  the 
satellite's  distance,  and  diminishes  the  orbital  angular  velocity. 
The  comparative  rate  of  diminution  of  the  two  angular  velocities 
is  generally  very  different.  If  the  satellite  be  close  to  the  planet 
the  rate  of  increase  of  the  satellite's  periodic  time  or  month  is  large 
compared  with  the  rate  of  increase  of  the  period  of  planetary  rota 
tion  or  day  ;  but  if  the  satellite  is  far  off  the  converse  is  true. 
Hence,  if  the  satellite  starts  very  near  the  planet,  with  the  month 
a  little  longer  than  the  day,  as  the  satellite  recedes  the  month  soon 
increases,  so  that  it  contains  many  days.  The  number  of  days  in 
the  month  attains  a  maximum  and  then  diminishes.  Finally  the 
two  angular  velocities  subside  to  a  second  identity,  the  day  and 
month  being  identical  and  both  very  long. 

We  have  supposed  that  the  ocean  is  of  such  depth  that  the  tides 
are  direct ;  if,  however,  they  are  inverted,  with  low  water  under  or 
nearly  under  the  satellite,  friction,  instead  of  retarding,  accelerates 
the  tide  ;  and  it  would  be  easy  by  drawing  another  figure  to  see 
that  the  whole  of  the  above  conclusions  hold  equally  true  with 
inverted  tides. 

§  47.  Exact  Investigation  of  the  Secular  Effects  of  Tidal  Friction. 
Tidal  The  general  conclusions  of  the  last  section  are  of  such  wide  in- 

friction.  terest  that  we  proceed  to  a  rigorous  discussion  of  the  principal  effects 
of  tidal  friction  in  the  elementary  case  of  the  circular  orbit.  In 
order,  however,  to  abridge  the  investigation  we  shall  only  consider 
the  case  when  the  planetary  rotation  is  more  rapid  than  the  satel 
lite's  orbital  motion. 

Suppose  an  attractive  particle  or  satellite  of  mass  m  to  be  moving 
in  a  circular  orbit,  with  an  angular  velocity  O,   round  a  planet 
of  mass  M,  and  suppose  the  planet  to  be  rotating  about  an  axis 
perpendicular  to  the  plane  of  the  orbit,  with  an  angular  velocity 
n  ;  suppose,  also,  the  mass  of  the  planet  to  be  partially  or  wholly 
imperfectly  elastic  or  viscous,  or  that  there  are  oceans  on  the  sur 
face  of  the  planet ;  then  the  attraction  of  the  satellite  must  produce 
a  relative  motion  in  the  parts  of  the  planet,  and  that  motion  must 
be  subject  to  friction,  or,  in  other  words,  there  must  be  frictional 
Energy      tides  of  some  sort  or  other.     The  system  must  accordingly  be  losing 
dimin-       energy  by  friction,  and  its  configuration  must  change  in  such  a  way 
ished  by    that  its  whole  energy  diminishes.     Such  a  system  does  not  differ 
lotion,     much  from  those  of  actual  planets  and  satellites,  and,  therefore,  the 
results  deduced  in  this  hypothetical  case  must  agree  pretty  closely 
with  the  actual  course  of  evolution,  provided  that  time  enough  has 

1  This  way  of  presenting  the  action  of  tidal  friction  is  due  to  Professor  Stokes. 


been  and  will  be  given  for  such  changes.  Let  C  be  the  moment  of 
inertia  of  the  planet  about  its  axis  of  rotation,  r  the  distance  of  the 
satellite  from  the  centre  of  the  planet,  k  the  resultant  moment  of 
momentum  of  the  whole  system,  e  the  whole  energy,  both  kinetic 
and  potential,  of  the  system.  It  is  assumed  that  the  figure  of  the 
planet  and  the  distribution  of  its  internal  density  are  such  that  the 
attraction  of  the  saj«llite  causes  no  couple  about  any  axis  perpen 
dicular  to  that  of  rotation.  A  special  system  of  units  of  mass, 
length,  and  time  will  now  be  adopted  such  that  the  analytical  re 
sults  are  reduced  to  their  simplest  forms.  Let  the  unit  of  mass  be 
Mm/(M+m).  Let  the  unit  of  length  y  be  such  a  distance  that  the 
moment  of  inertia  of  the  planet  about  its  axis  of  rotation  may  be 
equal  to  the  moment  of  inertia  of  the  planet  and  satellite,  treated 
as  particles,  about  their  centre  of  inertia,  when  distant  y  apart  from 
one  another.  This  condition  gives 


Let  the  unit  of  time  T  be  the  time  in  which  the  satellite  revolves 
through  57°'3  about  the  planet,  when  the  satellite's  radius  vector 
is  equal  to  y.  In  this  case  I/T  is  the  satellite's  orbital  angular 
velocity,  and  by  the  law  of  periodic  times  we  have 


where  /*  is  the  attraction  between  unit  masses  at  unit  distance. 
Then  by  substitution  for  y 


p?(Mm? 

This  system  of  units  will  be  found  to  make  the  three  following  Special 
functions  each  equal  to  unity,  viz.,  i^Mm  (M+m)~l,  fj.Mm,  and  C.  units. 
The  units  are  in  fact  derived  from  the  consideration  that  these 
functions  are  each  to  be  unity.     In  the  case  of  the  earth  and  moon, 
if  we  take  the  moon's  mass  as  ^d  of  the  earth's  and  the  earth's 
moment  of  inertia  as  ^J/a2  (as  is  very  nearly  the  case),  it  may  easily 
be  shown  that  the  unit  of  mass  is  -fa  of  the  earth's  mass,  the  unit 
of  length  5'26  earth's  radii  or  33,506  kilometres  (20,807  miles), 
and  the  unit  of  time  2  hrs.  41  minutes.     In  these  units  the  present 
angular  velocity  of  the  earth's  diurnal  rotation  is  expressed  by 
7044,  and  the  moon's  present  radius  vector  by  11-454.     The  two  Moment 
bodies  being  supposed  to  revolve  in  circles  about  their  common  of  mo- 
centre  of  inertia  with  an  angular  velocity  fi,  the  moment  of  momen-  mentum. 
turn  of  orbital  motion  is 


Af+m 


Then,  by  the  law  of  periodic  times  in  a  circular  orbit, 


whence  fir2  =( 

The  moment  of  momentum  of  orbital  motion 


and  in  the  special  units  this  is  equal  to  ri.  The  moment  of 
momentum  of  the  planet's  rotation  is  Cn,  and  C=  1  in  the  special 
units.  Therefore  ^_n  +  ri  ,...(102). 

Since  the  moon's  present  radius  vector  is  1T454,  it  follows  that 
the  orbital  momentum  of  the  moon  is  3'384.  Adding  to  this  the 
rotational  momentum  of  the  earth,  which  is  '704,  we  obtain  4'088 
for  the  total  moment  of  momentum  of  the  moon  and  earth.  The 
ratio  of  the  orbital  to  the  rotational  momentum  is  4-80,  so  that 
the  total  moment  of  momentum  of  the  system  would,  but  for  the 
obliquity  of  the  ecliptic,  be  5  '80  times  that  of  the  earth's  rotation. 
Again,  the  kinetic  energy  of  orbital  motion  is 


The  kinetic  energy  of  the  planet's  rotation  is  %Cnz.     The  potential 
energy  of  the  system  is  -  p-Mmfr.     Adding  the  three  energies  to 
gether,  and  transforming  into  the  special  units,  we  have 

2e=?i2-l/r   ........................  (103). 

Now  let  x=r$,  y  =  n,  Y=2e. 

It  will  be  noticed  that  x,  the  moment  of  momentum  of  orbital 
motion,  is  equal  to  the  square  root  of  the  satellite's  distance  from 
the  planet.     Then  equations  (102)  and  (103)  become 

h  =  y  +  x  ..............................  (104). 

Y=y2-l/y?=(h-x?-llxi  ...............  (105). 

(104)  is  the  equation  of  conservation  of  moment  of  momentum,  or, 
shortly,  the  equation  of  momentum  ;  (105)  is  the  equation  of  energy. 
Now  consider  a  system  started  with  given  positive  moment  of 
momentum  h  ;  and  we  have  all  sorts  of  ways  in  which  it  may  be 
started.     If  the  two  rotations  be  of  opposite  kinds,  it  is  clear  that  Maxi- 
we  may  start  the  system  with  any  amount  of  energy  however  great,  mumand 
but  the  true  maxima  and  minima  of  energy  compatible  with  the  minimum 
given  moment  of  momentum  are  supplied  by  dY/dx=Q,  energy. 

or  a;-A  +  l/x3=0, 

that  is  to  say,  se4  -  far5  +  1  =  0  ........................  (106). 

We  shall  presently  see  that  this  quartic  has  either  two  real  roots 
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and  two  imaginary,  or  all  imaginary  roots.  The  quartic  may  be 
derived  from  quite  a  different  consideration,  viz. ,  by  finding  the  con 
dition  under  which  the  satellite  may  move  round  the  planet  so  that 
the  planet  shall  always  show  the  same  face  to  the  satellite, — in  fact, 
so  that  they  move  as  parts  of  one  rigid  body.  The  condition  is 
simply  that  the  satellite's  orbital  angular  velocity  £l=n,  the  planet's 
angular  velocity  of  rotation,  or  y=l/x3,  since  n=y  and  ri=O~J=a;. 
By  substituting  this  value  of  y  in  the  equation  of  momentum  (104), 
we  get  as  before  x*-hx3  +  l  =  Q 

At  present  we  have  only  obtained  one  result,  viz.,  that,  if  with 
given  moment  of  momentum  it  is  possible  to  set  the  satellite  and 
'  planet  moving  as  a  rigid  body,  it  is  possible  to  do  so  in  two  ways, 
and  one  of  these  ways  requires  a  maximum  amount  of  energy  and 
the  other  a  minimum  ;  from  this  it  is  clear  that  one  must  be  a  rapid 
rotation  with  the  satellite  near  the  planet  and  the  other  a  slow  one 
with  the  satellite  remote  from  the  planet.  In  the  three  equations 

h  =  y  +  x    (107), 

F=(A-a;)2-l/x2 (108), 

aty=l  (109), 

(107)  is  the  equation  of  momentum,  (108)  that  of  energy,  and  (109) 
may  be  called  the  equation  of  rigidity,  since  it  indicates  that  the 
two  bodies  move  as  though  parts  of  one  rigid  body.  To  illustrate 
these  equations  geometrically,  we  may  take  as  abscissa  x,  which 
is  the  moment  of  momentum  of  orbital  motion,  so  that  the  axis 
of  x  may  be  called  the  axis  of  orbital  momentum.  Also,  for 
equations  (107)  and  (109)  we  may  take  as  ordinate  y,  which  is  the 
moment  of  momentum  of  the  planet's  rotation,  so  that  the  axis 
of  y  may  be  called  the  axis  of  rotational  momentum.  For  (108) 
we  may  take  as  ordinate  Y,  which  is  twice  the  energy  of  the 
system,  so  that  the  axis  of  Y  may  be  called  the  axis  of  energy. 
Then,  as  it  will  be  convenient  to  exhibit  all  three  curves  in  the 
same  figure,  with  a  parallel  axis  of  x,  we  must  have  the  axis  of 
energy  identical  with  that  of  rotational  momentum.  It  will  not 
be  necessary  to  consider  the  case  where  the  resultant  moment  of 
momentum  h  is  negative,  because  this  would  only  be  equivalent  to 
i-eversing  all  the  rotations  ;  h  is  therefore  to  be  taken  as  essentially 
positive.  Then  the  line  of  momentum  whose  equation  is  (107)  is  a 
straight  line  inclined  at  45°  to  either  axis,  having  positive  intercepts 
on  both  axes.  The  curve  of  rigidity  whose  equation  is  (109)  is 
clearly  of  the  same  nature  as  a  rectangular  hyperbola,  but  it  has  a 
much  more  rapid  rate  of  approach  to  the  axis  of  orbital  momentum 
than  to  that  of  rotational  momentum.  The  intersections  (if  any) 
of  the  curve  of  rigidity  with  the  line  of  momentum  have  abscissae 
which  are  the  two  roots  of  the  quartic  x4  -  hx3+l  =  0.  The  quartic 
has,  therefore,  two  real  roots  or  all  imaginary  roots.  Then,  since 
x=\/r,  the  intersection  which  is  more  remote  from  the  origin 
indicates  a  configuration  where  the  satellite  is  remote  from  the 
planet ;  the  other  gives  the  configuration  where  the  satellite  is 
closer  to  the  planet.  We  have  already  learnt  that  these  two  cor 
respond  respectively  to  minimum  and  maximum  energy.  When  x 
is  very  large,  the  equation  to  the  curve  of  energy  is  Y=  (h  -  a;)2, 
which  is  the  equation  to  a  parabola  with  a  vertical  axis  parallel 
to  Y  and  distant  h  from  the  origin,  so  that  the  axis  of  the  para 
bola  passes  through  the  intersection  of  the  line  of  momentum 
with  the  axis  of  orbital  momentum.  When  x  is  very  small,  the 
equation  becomes  Y=  -  1/z2.  Hence  the  axis  of  Y  is  asymptotic 
on  both  sides  to  the  curve  of  energy.  Then,  if  the  line  of  mo 
mentum  intersects  the  curve  of  rigidity,  the  curve  of  energy  has  a 
maximum  vertically  underneath  the  point  of  intersection  nearer 
the  origin  and  a  minimum  underneath  the  point  more  remote. 
But,  if  there  are  no  intersections,  it  has  no  maximum  or  minimum. 
Fig.  9  shows  these  curves  when  drawn  to  scale  for  the  case  of  the 
earth  and  moon,  that  is  to  say,  with  h =4.  The  points  a  and  b, 
which  are  the  maximum  and  minimum 
of  the  curve  of  energy,  are  supposed  to 
be  on  the  same  ordinates  as  A  and  B, 
the  intersections  of  the  curve  of  rigidity 
with  the  line  of  momentum.  The  in 
tersection  of  the  line  of  momentum  with 
the  axis  of  orbital  momentum  is  denoted 
by  D,  but  in  a  figure  of  this  size  it  neces- 


Fig.  9. 


sarily  remains  indistinguishable  from  B.  As  the  zero  of  energy  is 
quite  arbitrary,  the  origin  for  the  energy  curve  is  displaced  down 
wards,  and  this  prevents  the  two  curves  from  crossing  one  another 
in  a  confusing  manner.  On  account  of  the  limitation  imposed  we 


neglect  the  case  where  the  quartic  has  no  real  roots.     Every  point 

of  the  line  of  momentum  gives  by  its  abscissa  and  ordinate  the  square 

root  of  the  satellite's  distance  and  the  rotation  of  the  planet,  and 

the  ordinate  of  the  energy  curve  gives  the  energy  corresponding  to 

each  distance  of  the  satellite.     Part  of  the  figure  has  no  physical 

meaning,  for  it  is  impossible  for  the  satellite  to  move  round  tho 

planet  at  a  distance  less  than  the  sum  of  the  radii  of  the  planet 

and  satellite.     For  example,  the  moon's  diameter  being  about  2200 

rniles,  and  the  earth's  about  8000,  the  moon's  distance  cannot  be 

less  than  5100  miles.    Accordingly  a  strip  is  marked  off  and  shaded 

on  each  side  of  the  vertical  axis  within  which  the  figure  has  no 

physical  meaning.     The  point  P  indicates  the  present  configura 

tion  of  the  earth  and  moon.     The  curve  of  rigidity  x3y="i  is  the 

same  for  all  values  of  h,  and  by  moving  the  line  of  momentum 

parallel  to  itself  nearer  to  or  further  from  the  origin,  we  may 

represent  all  possible  moments  of  momentum  of  the  whole  system. 

The  smallest  amount  of  moment  of  momentum  with  which  it  is  Least  mo- 

possible  to  set  the  system  moving  as  a  rigid  body,  with  centrifugal  mentum 

force  enough  to  balance  the  mutual  attraction,  is  when  the  line  of  for  which 

momentum  touches  the  curve  of  rigidity.     The  condition  for  this  no  rela- 

is  clearly  that  the  equation  x4  -  hx3  +  1  =  0  should  have  equal  roots,  tive  mo- 

If  it  has  equal  roots,  each  root  must  be  f  A,  and  therefore  tion  pos- 

8ible' 


whence  &4=44/33  or  7i=4/3J=175.     The  actual  value  of  h  for  the 
moon  and  earth  is  about  4  ;  hence,  if  the  moon-earth  system  were 
started  with  less  than  •£%  of  its  actual  moment  of  momentum,  it 
would  not  be  possible  for  the  two  bodies  to  move  so  that  the  earth  Maxi- 
should  always  show  the  same  face  to  the  moon.    Again,  if  we  travel  mum 
along  the  line  of  momentum,  there  must  be  some  point  for  which  number 
yx3  is  a  maximum,  and  since  yx3=n/ft  there  must  be  some  point  of  days  in 
for  which  the  number  of  planetary  rotations  is  greatest  during  one  month. 
revolution  of  the  satellite  ;  or,  shortly,  there  must  be  some  con 
figuration  for  which  there  is  a  maximum  number  of  days  in  the 
month.     Now  yx3  is  equal  to  x3(h-x),  and  this  is  a  maximum 
when  a;  =|A  and  the  maximum  number  of  days  in  the  month  is 
($h)3(h-  |/i)  or  33/i.4/44  ;  if  A  is  equal  to  4,  as  is  nearly  the  case  for 
the  earth  and  moon,  this  becomes  27.    Hence  it  follows  that  we  now 
have  very  nearly  the  maximum  number  of  days  in  the  month.     A 
more  accurate  investigation  in  a  paper  on  the  "Precession  of  a 
Viscous  Spheroid"  in  Phil.  Trans.,  part  i.,  1879,  showed  that,  taking 
account  of  solar  tidal  friction  and  of  the  obliquity  to  the  ecliptic, 
the  maximum  number  of  days  is  about  29,  and  that  we  have  already 
passed  through  the  phase  of  maximum.     We  will  now  consider  the  Discus- 
physical  meaning  of  the  figure.     It  is  assumed  that  the  resultant  sion  of 
moment  of  momentum  of  the  whole  system  corresponds  to  a  positive  figure. 
rotation.     Now  imagine  two  points  with  the  same  abscissa,  one 
on  the  momentum  line  and  the  other  on  the  energy  curve,  and 
suppose  the  one  on  the  energy  curve  to  guide  that  on  the  momentum 
line.     Then,  since  we  are  supposing  frictional  tides  to  be  raised  on 
the  planet,  the  energy  must  degrade,  and  however  the  two  points 
are  set  initially  the  point  on  the  energy  curve  must  always  slide 
down  a  slope,  carrying  with  it  the  other  point.     Looking  at  the 
figure,  we  see  that  there  are  four  slopes  in  the  energy  curve,  two 
running  down  to  the  planet  and  two  down  to  the  minimum.     There 
are  therefore  four  ways  in  which  the  system  may  degrade,  according 
to  the  way  it  was  started  ;   but  we  shall  only  consider  one,  that 
corresponding  to  the  portion  AB&a  of  the  figure.     For  the  part  of 
the  line  of  momentum  AB  the  month  is  longer  than  the  day,  and 
this  is  the  case  with  all  known  satellites  except  the  nearer  one  of  History  of 
Mars.     Now,  if  a  satellite  be  placed  in  the  condition  A  —  that  is  to  satellite 
say,  moving  rapidly  round  a  planet  which  always  shows  the  same  as  energy 
face  to  the  satellite  —  the  condition  is  clearly  dynamically  unstable,  degrades. 
for  the  least  disturbance  will  determine  whether  the  system  shall 
degrade  down  the  slopes  ac  or  ab  —  that  is  to  say,  whether  it  falls 
into  or  recedes  from  the  planet.     If  the  equilibrium  breaks  down 
by  the  satellite  receding,  the  recession  will  go  on  until  the  system 
has  reached  the  state  corresponding  to  B.     It  is  clear  that,  if  the 
intersection  of  the  edge  of  the  shaded  strip  with  the  line  of  mo 
mentum  be  identical  with  the  point  A,  which  indicates  that  the 
satellite  is  just  touching  the  planet,  then  the  two  bodies  are  in 
effect  parts  of  a  single  body  in  an  unstable  configuration.      If, 
therefore,  the  moon  was  originally  part  of  the  earth,  we  should 
expect  to  find  this  identity.     Now  in  fig.  9,  drawn  to  scale  to  re 
present  the  earth  and  moon,  there  is  so  close  an  approach  between 
the  edge  of  the  shaded  band  and  the  intersection  of  the  line  of 
momentum  and  curve  of  rigidity  that  it  would  be  scarcely  possible 
to  distinguish  them.     Hence,  there  seems  a  probability  that  the 
two  bodies  once  formed  parts  of  a  single  one,  which  broke  up  in 
consequence  of  some  kind  of  instability.     This  view  is  confirmed 
by  the  more  detailed  consideration  of  the  case  in  the  paper  on  the 
"Precession  of  a  Viscous  Spheroid,"  already  referred  to,  and  sub 
sequent  papers,  in  the  Philosophical   Transactions  of  the  Royal 
Society.1 


1  For  further  consideration  of  this  subject  see  a  series  of  papers  by  Mr  G.  H. 
Darwin,  in  Proceed,  and  Trans,  of  the  Royal  Society  from  1878  to  1881,  and 
Appendix  Q  (b)  to  part  ii.  vol.  i.  of  Thomson  and  Tait's  Nat.  Phil.,  1883. 
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§  48.  Amount  of  Tidal  Retardation  of  Earth's  Rotation. 
Accelera-     With  respect  to  the  actual  amount  of  retardation  of  the  earth's 
tion  of     rotation,  we  quote  the  following  from  Thomson  and  Tait's  Nat. 
moon's     Phil.  (1883),  §  830.1 

motion  "  In  observational  astronomy  the  earth's  rotation  serves  as  a  time- 
due  to  keeper,  and  thus  a  retardation  of  terrestrial  rotation  will  appear 
tidal  astronomically  as  an  acceleration  of  the  motion  of  the  heavenly 
frictkm.  bodies.  It  is  only  in  the  case  of  the  moon's  motion  that  such  an 
apparent  acceleration  can  be  possibly  detected.  Now,  as  Laplace 
first  pointed  out,  there  must  be  a  slow  variation  in  the  moon's 
mean  motion  arising  from  the  secular  changes  in  the  eccentricity 
of  the  earth's  orbit  around  the  sun.  At  the  present  time,  and  for 
several  thousand  years  in  the  future,  the  variation  in  the  moon's 
motion  is  and  will  be  an  acceleration.  Laplace's  theoretical 
calculation  of  the  amount  of  that  acceleration  appeared  to  agree 
well  with  the  results  which  were  in  his  day  accepted  as  represent 
ing  the  facts  of  observation.  But  in  1853  Adams  showed  that 
Laplace's  reasoning  was  at  fault,  and  that  the  numerical  results  of 
Damoiseau's  and  Plana's  theories  with  reference  to  it  consequently 
require  to  be  sensibly  altered.  Hansen's  theory  of  the  secular 
acceleration  is  vitiated  by  an  error  of  principle  similar  to  that 

»  which  affects  the  theories  of  Damoiseau  and  Plana  ;  but,  the  mathe 

matical  process  which  he  followed  being  different  from  theirs,  he 
arrived  at  somewhat  different  results.  From  the  erroneous  theory 
Hansen  found  the  value  of  12"'18  for  the  coefficient  of  the  term  in 
the  moon's  mean  longitude  depending  on  the  square  of  the  time, 
the  unit  of  time  being  a  century  ;  in  a  later  computation  given  in 
his  Darlegung  he  found  the  coefficient  to  be  12"'56.2 

"  In  1859  Adams  communicated  to  Delaunay  his  final  result, 
namely,  that  the  coefficient  of  this  term  appears  from  a  correctly  con 
ducted  investigation  to  be  5"'7,  so  that  at  the  end  of  a  century  the 
moon  is  5"7  before  the  position  it  would  have  had  at  the  same  time 
if  its  mean  angular  velocity  had  remained  the  same  as  at  the  begin 
ning  of  the  century.    Delaunay  verified  this  result,  and  added  some 
further  small  terms  which  increased  the  coefficient  from  5"'7  to  6"'l. 
Various         "  Now,   according  to   Airy,   Hansen's  value  of  the    '  advance ' 
esti-         represents  very  well  the  circumstances  of  the  eclipses  of  Agathocles, 
mates  of  Larissa,  and  Thales,  but  is  if  anything  too  small.     Newcomb,  on 
amount,   the  other  hand,  is  inclined  from  an  elaborate  discussion  of  the 
ancient  eclipses  to  believe  Hansen's  value  to  be  too  large,  and  gives 
two  competing  values,  viz.,  8"'4  and  10"'9.3 

"  In  any  case  it  follows  that  the  value  of  the  advance  as  theoreti 
cally  deduced  from  all  the  causes,  known  up  to  the  present  time  to 
be  operative,  is  smaller  than  that  which  agrees  with  observation. 
In  what  follows  12"  is  taken  as  the  observational  value  of  the 
advance,  and  6"  as  the  explained  part  of  this  phenomenon.     About 
the  beginning  of  1866  Delaunay  suggested  that  the  true  explana 
tion  of  the  discrepancy  might  be  a  retardation  of  the  earth's  rota 
tion  by  tidal  friction.     Using  this  hypothesis,  and  allowing  for  the 
consequent  retardation  of  the  moon's  mean  motion  by  tidal  reaction, 
Numeri-  Adams,  in  an  estimate  which  he  has  communicated  to  us,  founded 
cal  result  on  the  rough  assumption  that  the  parts  of  the  earth's  retardation 
as  to         due  to  solar  and  lunar  tides  are  as  the  squares  of  the  respective 
earth's      tide-generating  forces,  finds  22  sec.  as  the  error  by  which  the  earth, 
rotation,  regarded  as  a  time-keeper,  would  in  a  century  get  behind  a  perfect 
clock  rated  at  the  beginning  of  the  century.     Thus  at  the  end  of  a 
century  a  meridian  of  the  earth  is  330"  behind  the  position  in 
which  it  would  have  been  if  the  earth  had  continued  to  rotate 
with  the  same  angular  velocity  which  it  had  at  the  beginning  of 
the  century.  .  .  . 

"  Whatever  be  the  value  of  the  retardation  of  the  earth's  rotation 
it  is  necessarily  the  result  of  several  causes,  of  which  tidal  friction  is 
almost  certainly  preponderant.  If  we  accept  Adams's  estimate  as 
applicable  to  the  outcome  of  the  various  concurring  causes,  then,  if 
the  rate  of  retardation  giving  the  integral  effect  were  uniform,  the 
earth  as  a  time-keeper  would  be  going  slower  by  '22  of  a  second  per 
y ear  in  the  middle,  and  by  '44  of  a  second  per  year  at  the  end,  than  at 

the  beginning  of  the  century.    The  latter  is  ^— - — — -s  of  the  present 

angular  velocity  ;  and,  if  the  rate  of  retardation  had  been  uniform 
during  ten  million  centuries  past,  the  earth  must  have  been  rotat 
ing  faster  by  about  one-seventh  than  at  present,  and  the  centri- 


1    See  also  G.  H.  Darwin's  Address  to  Sect.  A,  Brit.  Assoc.  meeting, 
a  "  It  appears  not  unusual  for  physical  astronomers  to  use  an  abt 


.,  1886. 

bbreviated 

phraseology,  for  specifying  accelerations,  which  needs  explanation.  Thus, 
when  they  speak  of  the  secular  acceleration  being,  e.g.,  '  12" "56  in  a  century,' 
they  mean  by  '  acceleration '  what  is  more  properly  '  the  effect  of  the  accelera 
tion  on  the  moon's  mean  longitude.'  The  correct  unabbreviated  statement  is 
'the  acceleration  is  25"'T2  per  century  per  century.'  Thus  Hansen's  result  is 
that  in  each  century  the  mean  motion  of  the  moon  is  augmented  by  an  angular 
velocity  of  25"-12  per  century,  so  that  at  the  end  of  a  century  the  mean  longi 
tude  is  greater  by  %  of  25"-12  than  it  would  have  been  had  the  moon's  mean 
motion  remained  the  same  as  it  was  at  the  beginning  of  the  century.  Con 
sidering  how  absurd  it  would  be  to  speak  of  a  falling  body  as  experiencing  an 
acceleration  of  16  feet  in  a  second,  or  of  64  feet  in  two  seconds,  and  how  false 
and  inconvenient  it  is  to  speak  of  a  wateh  being  20  seconds  fast  when  it  is  20 
seconds  in  advance  of  where  it  ought  to  be,  we  venture  to  suggest  that,  to 
attain  clearness  and  correctness  without  sacrifice  of  brevity,  'advance' be  sub 
stituted  for  'acceleration'  in  the  ordinary  astronomical  phraseology." 
3  Researches  on  the  Motion  of  the  Moon,  Washington,  1878. 


fugal  force  must  have  been  greater  in  the  proportion  of  81 7-  toThom- 
7172  or  of  67  to  51.     If  the  consolidation  took  place  then  or  earlier,  son's  ar- 
the  ellipticity  of  the  upper  layers  must  have  been  -5^  instead  of  gurnent 
about  -3^1  as  it  is  at  present.     It  must  necessarily  remain  uncertain  as  to  age 
whether  the  earth  would  from  time  to  time  adjust  itself  completely  Of  con. 
to  a  figure  of  equilibrium  adapted  to  the  rotation.     But  it  is  clear  solida- 
that  a  want  of  complete  adjustment  would  leave  traces  in  a  pre-  tion  of 
ponderance  of  land  in  equatorial  regions.     The  existence  of  large  earth, 
continents  and  the  great  effective   rigidity  of  the   earth's  mass 
render  it  improbable  that  the  adjustments,  if  any,  to  the  appropri 
ate  figure  of  equilibrium  would  be  complete.     The  fact  then  that 
the  continents  are  arranged  along  meridians  rather  than  in  an 
equatorial  belt  affords  some  degree  of  proof  that  the  consolidation 
of  the  earth  took  place  at  a  time  when  the  diurnal  rotation  differed 
but  little  from  its  present  value.     It  is  probable,  therefore,  that 
the  date  of  consolidation  is  considerably  more  recent  than  a  thou 
sand  million  years  ago.     It  is  proper,  however,  to  add  that  Adams  Great 
lays  but  little  stress  on  the  actual  numerical  values  which  have  uncer- 
been  used  in  this  computation,  and  is  of  opinion  that  the  amount  taiuty 
of  tidal  retardation  of  the  earth's  rotation  is  quite  uncertain."          jn  pre. 

§  49.  Effects  of  Tidal  Friction  on  the  Elements  of  the  Moon's 
Orbit  and  on  the  Earth's  Rotation. 

It  would  be  impossible  within  the  limits  of  the  present  article  to  Effects  of 
discuss  completely  the  effects  of  tidal  friction  ;  we  therefore  confine  tidal 
ourselves  to  certain  general  considerations  which  throw  light  on  friction, 
the  nature  of  those  effects.     We  have  in  the  preceding  sections 
supposed  that  the  planet's  axis  is  perpendicular  to  the  orbit  of  the 
satellite,  and  that  the  latter  is  circular  ;  we  shall  now  suppose  the 
orbit  to  be  oblique  to  the  equator  and  eccentric,  and  shall  also 
consider  some  of  the  effects  of  the  solar  perturbation  of  the  moon- 
earth  system.     For  the  sake  of  brevity  the  planet  will  be  called 
the  earth,  and  the  satellite  the  moon.     The  complete  investigation 
was  carried  out  on  the  hypothesis  that  the  planet  was  a  viscous 
spheroid,  because  this  was  the  only  theory  of  frictionally  resisted 
tides  which  had  been  worked  out.     Although  the  results  would  be 
practically  the  same  for  any  system  of  frictionally  resisted  tides, 
we  shall  speak  below  of  the  planet  or  earth  as  a  viscous  body.4 

We  shall  show  that  if  the  tidal  retardation  be  small  the  obliquity  Qbli- 
of  the  ecliptic  increases,  the  earth's  rotation  is  retarded,  and  the  quity  of 
moon's  distance  and  periodic  time  are  increased.  Fig.  10  represents  the 
the  earth  as  seen  from  above  the 
south  pole,  so  that  S  is  the  pole 
and  the  outer  circle  the  equator. 
The  earth's  rotation  is  in  the 
direction  of  the  curved  arrow  at 
S.  The  half  of  the  inner  circle 
which  is  drawn  with  a  full  line  is 
a  semi-small-circle  of  south  lati 
tude,  and  the  dotted  semicircle  is 
a  semi -small -circle  in  the  same 
north  latitude.  Generally  dotted 
lines  indicate  parts  of  the  figure 
which  are  below  the  plane  of  the  Fj  10 

paper.  It  will  make  the  explana 
tion  somewhat  simpler  if  we  suppose  the  tides  to  be  raised  by  a 
moon  and  anti-moon  diametrically  opposite  to  one  another.  Let 
M  and  M'  be  the  projections  of  the  moon  and  anti-moon  on  to  the 
terrestrial  sphere.  If  the  fluid  in  which  the  tides  are  raised  were 
perfectly  frictionless,8  or  if  the  earth  were  a  perfect  fluid  or  per 
fectly  elastic,  the  apices  of  the  tidal  spheroid  would  be  at  M  and 
M'.  If,  however,  there  is  internal  friction,  due  to  any  sort  of 
viscosity,  the  tides  will  lag,  and  we  may  suppose  the  tidal  apices 
to  be  at  T  and  T'.  Now  suppose  the  tidal  protuberances  to  be 
replaced  by  two  equal  heavy  particles  at  T  and  T',  which  are  in 
stantaneously  rigidly  connected  with  the  earth.  Then  the  attrac 
tion  of  the  moon  on  T  is  greater  than  on  T',  and  that  of  the  anti- 
moon  on  T'  is  greater  than  on  T.  The  resultant  of  these  forces  is 
clearly  a  pair  of  forces  acting  on  the  earth  in  the  direction  TM, 
T'M'.  These  forces  clearly  cause  a  couple  about  the  axis  in  the 
equator,  which  lies  in  the  same  meridian  as  the  moon  and  anti- 
moon.  The  direction  of  the  couple  is  shown  by  the  curved  arrows 
at  L,L'.  If  the  effects  of  this  couple  be  compounded  with  the 
existing  rotation  of  the  earth  according  to  the  principle  of  the 
gyroscope,  the  south  pole  S  tends  to  approach  M  and  the  north 
pole  to  approach  M'.  Hence,  supposing  the  moon  to  move  in  the 
ecliptic,  the  inclination  of  the  earth's  axis  to  the  ecliptic  dimin 
ishes,  or  the  obliquity  increases.  Next  the  forces  TM,  T'M'  clearly 
produce,  as  in  the  simpler  case  considered  above,  a  couple  about  the 
earth's  polar  axis,  which  tends  to  retard  the  diurnal  rotation. 

This  general  explanation  remains  a  fair  representation  of  the 
state  of  the  case  so  long  as  the  different  harmonic  constituents  of 
the  aggregate  tide-wave  do  not  suffer  very  different  amounts  of  re- 


*  These  explanations,  together  with  other  remarks,  are  to  be  found  in  the 
abstracts  of  Mr  G.  H.  Darwin's  memoirs  in  Proc.  Boy.  Soc.,  1878  to  1881. 

s  We  here  suppose  the  tides  not  to  be  inverted.  If  they  are  inverted  the 
conclusion  is  precisely  the  same. 
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tardation  ;  and  this  is  the  case  so  long  as  the  viscosity  is  not  great, 
The  rigorous  resuLt  for  a  viscous  planet  shows  that  in  general  the 
obliquity  will  increase,  and  it  appears  that,  with  small  viscosity  o; 
the  planet,  if  the  period  of  the  satellite  be  longer  than  two  periods 
of  rotation  of  the  planet,  the  obliquity  Increases,  and  vice  versa. 
Hence  zero  obliquity  is  only  dynamically  stable  when  the  perioc 
of  the  satellite  is  less  than  two  periods  of  the  planet's  rotation. 
Inclina-        Suppose  the  motions  of  the  planet  and  of  its  solitary  satellite  to 
tion  of      be  referred  to  the  invariable  plane  of  the  system.     The  axis  oi 
plane  of    resultant  moment  of  momentum  is  normal  to  this  plane,  and  the 
orbit         component  rotations  are  that  of  the  planet  about  its  axis  of  figure 
generally  and  the  orbital  motion  of  the  planet  and  satellite  round  their  corn- 
decreases,  mon  centre  of  inertia  ;  the  axis  of  this  latter  rotation  is  clearly  the 
normal  to  the  satellite's  orbit.     Hence  the  normal  to  the  orbit,  the 
axis  of  resultant  moment  of  momentum,  and  the  planet's  axis 
of  rotation  must  always  lie  in  one  plane.     From  this  it  follows 
that  the  orbit  and  the  planet's  equator  must  necessarily  have  a 
common  node  on  the  invariable  plane.     If  either  of  the  component 
rotations  alters  in  amount  or  direction,  a  corresponding  change 
must  take  place  in  the  other,   such  as  will  keep  the  resultant 
moment  of  momentum  constant  in  direction  and  magnitude.     It 
has  been  shown  that  the  effect  of  tidal  friction  is  to  increase  the 
distance  of  the  satellite  from  the  planet,  and  to  transfer  moment 
of  momentum  from  that  of  planetary  rotation  to  that  of  orbital 
motion.     If,  then,  the  direction  of  the  planet's  axis  of  rotation 
does  not  change,  it  follows  that  the  normal  to  the  lunar  orbit  must 
approach  the  axis  of  resultant  moment  of  momentum.     By  drawing 
a  series  of  parallelograms  on  the  same  diameter  and  keeping  one 
side  constant  in  direction,  this  may  be  easily  seen  to  be  true.    This 
is  equivalent  to  saying  that  the  inclination  of  the  satellite's  orbit 
will  decrease.     But  this  decrease  of  inclination  does  not  always 
necessarily  take  place,  for  the  previous  investigations  show  that 
another  effect  of  tidal  friction  may  be  to  increase  the  obliquity  of 
the  planet's  equator  to  the  invariable  plane,  or,  in  other  words,  to 
increase  the  inclination  of  the  planet's  axis  to  the  axis  of  resultant 
moment  of  momentum.     Now,  if  a  parallelogram  be  drawn  with 
a  constant  diameter,  it  is  seen  that  by  increasing  the  inclination 
of  one  of  the  sides  to  the  diameter  (and  even  decreasing  its  length) 
the  inclination  of  the  other  side  to  the  diameter  may  also  be  in 
creased.     The  most  favourable  case  for  such  a  change  is  when  the 
side  whose  inclination  is  increased  is  nearly  as  long  as  the  diameter. 
From  this  it  follows  that  the  inclination  of  the  satellite's  orbit  to  the 
invariable  plane  may  increase,  and  that  it  is  most  likely  to  increase, 
when  the  moment  of  momentum  of  planetary  rotation  is  large  com 
pared  with  that  of  the  orbital  motion.     The  analytical  solution  of 
the  problem  agrees  with  these  results,  for  it  shows  that  if  the  vis 
cosity  of  the  planet  be  small  the  inclination  of  the  orbit  always 
diminishes,  but  if  the  viscosity  be  large,  and  if  the  satellite  moves 
with  a  short  periodic  time  (as  estimated  in  rotations  of  the  planet), 
the  inclination  of  the  orbit  will  increase.     These  results  convey 
some  idea  of  the  physical  causes  which  may  have  given  rise  to  the 
present  inclination  of  the  lunar  orbit  to  the  ecliptic.     For  the 
analytical  investigation  shows  that  the  inclination  of  the  lunar 
orbit  to  a  certain  plane,  which  replaces  the  invariable  plane  when 
the  solar  attraction  is  introduced,  was  initially  small,  that  it  then 
increased  to  a  maximum,  and  that  it  finally  diminished  and  is  still 
diminishing. 

But  the  laws  above  referred  to  would,  by  themselves,  afford  a  very 
unsatisfactory  explanation  of  the  inclination  of  the  lunar  orbit,  be 
cause  the  sun's  attraction  is  a  matter  of  much  importance.  It  has 
been  found  that,  if  the  viscosity  of  the  planet  be  small,  the  in 
clination  of  the  orbit  of  the  solitary  satellite  to  the  invariable  plane 
will  always  diminish  ;  but,  when  solar  influence  is  introduced,  the 
corresponding  statement  is  not  true  with  regard  to  the  inclination 
of  the  lunar  orbit  to  the  proper  plane,  for  during  one  part  of  the 
moon's  histoiy  the  inclination  to  the  proper  plane  would  have 
increased  even  if  the  viscosity  of  the  earth  had  been  small. 
Eccen-  Consider  a  satellite  revolving  about  a  planet  in  an  elliptic  orbit, 
tricity  of  with  a  periodic  time  which  is  long  compared  with  the  period  of  rota 
tion  of  the  planet ;  and  suppose  that  frictional  tides  are  raised  on 


orbit 


generally  the  planet.     The  major  axis  of  the  tidal  spheroid  always  points  in 
increases,  advance  of  the  satellite,  and  exercises  on  it  a  force  which  tends  to 
accelerate  its  linear  velocity.     When  the  satellite  is  in  perigee  the 
tides  are  higher,  and  this  disturbing  force  is  greater  than  when  the 
satellite  is  in  apogee.     The  disturbing  force  may  therefore  be  repre 
sented  as  a  constant  force,  always  tending  to  accelerate  the  motion 
of  the  satellite,  and  as  a  periodic  force  which  accelerates  in  perigee 
and  retards  in  apogee.     The  constant  force  causes  a  secular  increase 
of  the  satellite's  mean  distance  and  a  retardation  of  its  mean  motion. 
The  accelerating  force  in  perigee  causes  the  satellite  to  swing  out 
further  than  it  would  otherwise  have  done,  so  that  when  it  comes 
round  to  apogee  it  is  more  remote  from  the  planet.     The  retarding 
force  in  apogee  acts  exactly  inversely,  and  diminishes  the  perigean 
distance.     Thus,  the  apogean  distance  increases  and  the  perigean 
But  it       distance  diminishes,  or,  in  other  words,  the  eccentricity  of  the  orbit 
may  de-    increases.     Now  consider  another  case,  and  suppose  the  satellite's 
crease.      periodic  time  to  be  identical  with  that  of  the  planet's  rotation. 


Then,  when  the  satellite  is  in  perigee,  it  is  moving  faster  than  the 
planet  rotates,  and  when  in  apogee  it  is  moving  slower  ;  hence  at 
apogee  the  tides  lag,  and  at  perigee  they  are  accelerated.  Now  the 
lagging  apogean  tides  give  rise  to  an  accelerating  force  on  the 
satellite,  and  increase  the  perigean  distance,  whilst  the  accelerated 
perigean  tides  give  rise  to  a  retarding  force,  and  decrease  the 
apogean  distance.  Hence  in  this  case  the  eccentricity  of  the  orbit 
will  diminish.  It  follows  from  these  two  results  that  there  must 
be  some  intermediate  periodic  time  of  the  satellite  for  which  the 
eccentricity  does  not  tend  to  vary. 

But  the  preceding  general  explanation  is  in  reality  somewhat  less 
satisfactory  than  it  seems,  because  it  does  not  make  clear  the 
existence  of  certain  antagonistic  influences,  to  which,  however,  we 
shall  not  refer.  The  rigorous  result,  for  a  viscous  planet,  shows 
that  in  general  the  eccentricity  of  the  orbit  will  increase  ;  but,  if 
the  obliquity  of  the  planet's  equator  be  nearly  90°,  or  if  the  viscosity 
be  so  great  as  to  approach  perfect  rigidity,  or  if  the  periodic  time 
of  the  satellite  (measured  in  rotations  of" the  planet)  be  short,  the 
eccentricity  will  slowly  diminish.  When  the  viscosity  is  small  the 
law  of  variation  of  eccentricity  is  very  simple :  if  eleven  periods 
of  the  satellite  occupy  a  longer  time  than  eighteen  rotations  of  the 
planet,  the  eccentricity  increases,  and  vice  versa.  Hence  in  the 
case  of  small  viscosity  a  circular  orbit  is  only  dynamically  stable 
if  the  eleven  periods  are  shorter  than  the  eighteen  rotations. 

X.  COSMOGONIC  SPECULATIONS  FOUNDED  ON  TIDAL  FRICTION. 
§  50.  History  of  the  Earth  and  Moon. 

We  shall  not  attempt  to  discuss  the  mathematical  methods  by 
which  the  complete  history  of  a  planet,  attended  by  one  or  more 
satellites,  is  to  be  traced.  The  laws  indicated  in  the  preceding 
sections  show  that  there  is  such  a  problem,  and  that  it  may  be 
solved,  and  we  refer  to  Mr  Darwin's  papers  for  details  (Phil.  Trails., 
1879-81).  It  may  be  interesting,  however,  to  give  the  various 
results  of  the  investigation  in  the  form  of  a  sketch  of  the  possible 
evolution  of  the  earth  and  moon,  followed  by  remarks  on  the  other 
planetary  systems  and  on  the  solar  system  as  a  whole. 

We  begin  with  a  planet  not  very  much  more  than  8000  miles  in  Conjee- 
diameter,  and  probably  partly  solid,  partly  fluid,  and  partly  gaseous,  tural 
It  is  rotating  about  an  axis  inclined  at  about  11°  or  12°  to  the  nor-  genesisof 
mal  to  the  ecliptic,  with  a  period  of  from  two  to  four  hours,  and  is  moon 
revolving  about  the  sun  with  a  period  not  much  shorter  than  our  from 
present  year.     The  rapidity  of  the  planet's  rotation  causes  so  great  earth. 
a  compression  of  its  figure  that  it  cannot  continue  to  exist  in  an 
ellipsoidal  form  with  stability  ;  or  else  it  is  so  nearly  unstable  that 
complete  instability  is  induced  by  the  solar  tides.     The  planet  then 
separates  into  two  masses,   the  larger  being  the  earth  and  the 
smaller  the  moon.     It  is  not  attempted  to  define  the  mode  of 
separation,  or  to  say  whether  the  moon  was  initially  a  chain  of 
meteorites.     At  any  rate  it  must  be  assumed  that  the  smaller  mass 
became  more  or  less  conglomerated  and  finally  fused  into  a  spheroid, 
perhaps  in  consequence  of  impacts  between  its  constituent  mete 
orites,  which  were  once  part  of  the  primeval  planet.     Up  to  this 
point  the  history  is  largely  speculative,  for  the  conditions  of  insta 
bility  of  a  rotating  mass  of  fluid  have  not  yet  been  fully  investigated. 
We  now  have  the  earth  and  moon  nearly  in  contact  with  one  Earth 
another,  and  rotating  nearly  as  though  they  were  parts  of  one  rigid  and 
body.1    This  is  the  system  which  was  the  subject  of  dynamical  moon 
investigation.     As  the  two  masses  are  not  rigid,  the  attraction  of  subject 
each  distorts  the  other  j  and,  if  they  do  not  move  rigorously  with  of  inves- 
the  same  periodic  time,  each  raises  a  tide  in  the  other.     Also  the  tigation. 
sun  raises  tides  in  both.     In  consequence  of  the  frictional  resistance 
to  these  tidal  motions,  such  a  system  is  dynamically  unstable.     If 
the  moon  had  moved  orbitally  a  little  faster  than  the  earth  rotated, 
she  must  have  fallen  back  into  the  earth  ;  thus  the  existence  of 
the  moon  compels  us  to  believe  that  the  equilibrium  broke  down 
by  the  moon  revolving  orbitally  a  little  slower  than  the  earth 
rotates.    In  consequence  of  the  tidal  friction  the  periodic  times  both 
of  the  moon  (or  the  month)  and  of  the  earth's  rotation  (or  the  day) 
increase ;  but  the  month  increases  in  length  at  a  much  greater 
rate  than  the  day.    At  some  early  stage  in  the  history  of  the  system 
the  moon  was  conglomerated  into  a  spheroidal  form,  and  acquired 
a  rotation  about  an  axis  nearly  parallel  to  that  of  the  earth. 

The  axial  rotation  of  the  moon  is  retarded  by  the  attraction  of  The 
;he  earth  on  the  tides  raised  in  the  moon,  and  this  retardation  takes  moon, 
ilace  at  a  far  greater  rate  than  the  similar  retardation  of  the  earth's 
otation.  As  soon  as  the  moon  rotates  round  her  axis  with  twice 
;he  angular  velocity  with  which  she  revolves  in  her  orbit,  the 
>osition  of  her  axis  of  rotation  (parallel  with  the  earth's  axis) 
>ecomes  dynamically  unstable.  The  obliquity  of  the  lunar  equator 
:o  the  plane  of  the  orbit  increases,  attains  a  maximum,  and  then 
diminishes.  Meanwhile  the  lunar  axial  rotation  is  being  reduced 
;owards  identity  with  the  orbital  motion.  Finally,  her  equator  is 
nearly  coincident  with  the  plane  of  the  orbit,  and  the  attraction  of 
he  earth  on  a  tide,  which  degenerates  into  a  permanent  ellipticity 


1  See  criticisms  by  Mr  Nolan,  Genesis  of  Moon,  Melbourne,  1885  ;  also  Nature 
8th  February  1886. 
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of  the  lunar  equator,  causes  her  always  to  show  the  same  face  to 
the  earth. 

The  earth  All  this  must  have  taken  place  early  in  the  history  of  the  earth, 
and  lunar  to  which  we  now  return.  As  the  month  increases  in  length  the 
orbit.  lunar  orbit  becomes  eccentric,  and  the  eccentricity  reaches  a  maxi 
mum  when  the  month  occupies  about  a  rotation  and  a  half  of  the 
earth.  The  maximum  of  eccentricity  is  probably  not  large.  After 
this  the  eccentricity  diminishes.  The  plane  of  the  lunar  orbit  is 
at  first  practically  identical  with  the  earth's  equator,  but  as  the 
moon  recedes  from  the  earth  the  sun's  attraction  begins  to  make 
itself  felt.  We  must  therefore  introduce  the  conception  of  two 
ideal  planes  (here  called  the  proper  planes),  to  which  the  motion 
of  the  earth  and  moon  must  be  referred.  The  lunar  proper  plane 
is  at  first  inclined  at  a  very  small  angle  to  the  earth's  proper  plane, 
and  the  orbit  and  equator  coincide  with  their  respective  proper 
planes.  As  soon  as  the  earth  rotates  with  twice  the  angular  velocity 
with  which  the  moon  revolves  in  her  orbit,  a  new  instability  sets 
in.  The  month  is  then  about  twelve  of  our  present  hours,  and 
the  day  about  six  such  hours  in  length.  The  inclinations  of  the 
lunar  orbit  and  of  the  equator  to  their  respective  proper  planes 
increase.  That  of  the  lunar  orbit  to  its  proper  plane  increases  to 
a  maximum  of  6°  or  7°,  and  ever  after  diminishes,  that  of  the 
equator  to  its  proper  plane  increases  to  a  maximum  of  about 
2°  45'.  and  ever  after  diminishes.  The  maximum  inclination  of 
the  lunar  orbit  to  its  proper  plane  takes  place  when  the  day  is  a 
little  less  than  nine  of  our  present  hours,  and  the  month  a  little 
less  than  six  of  our  present  days.  The  maximum  inclination  of 
the  equator  to  its  proper  plane  takes  place  earlier  than  this. 
Whilst  these  changes  have  been  going  on  the  proper  planes  have 
been  themselves  changing  in  their  positions  relatively  to  one 
another  and  to  the  ecliptic.  At  first  they  were  nearly  coincident 
with  one  another  and  with  the  earth's  equator,  but  they  then 
open  out,  and  the  inclination  of  the  lunar  proper  plane  to  the 
ecliptic  continually  diminishes,  whilst  that  of  the  terrestrial  proper 
plane  continually  increases.  At  some  stage  the  earth  became 
more  rigid,  and  oceans  were  formed,  so  that  oceanic  tidal  friction 
probably  came  to  play  a  more  important  part  than  bodily  tidal 
friction.  If  this  be  the  case,  the  eccentricity  of  the  orbit,  after 
passing  through  a  stationary  phase,  begins  to  increase  again. 
We  have  now  traced  the  system  to  a  state  in  which  the  day  and 
month  are  increasing,  but  at  unequal  rates,  the  inclination  of  the 
lunar  proper  plane  to  the  ecliptic  and  of  the  orbit  to  the  proper 
plane  are  diminishing,  the  inclination  of  the  terrestrial  proper 
plane  to  the  ecliptic  is  increasing  and  of  the  equator  to  its  proper 
plane  is  diminishing,  and  the  eccentricity  of  the  orbit  is  increasing. 
No  new  phase  now  supervenes  and  at  length  we  have  the  system 
in  its  present  configuration.  The  minimum  time  in  which  the 
changes  from  first  to  last  can  have  taken  place  is  54,000,000  years. 
Distor-  There  are  other  collateral  results  which  must  arise  from  a  sup- 
tion  of  posed  primitive  viscosity  or  plasticity  of  the  earth's  mass.  For 
plastic  during  this  course  of  evolution  the  earth's  mass  must  have  suffered 
planet,  a  screwing  motion,  so  that  the  polar  regions  have  travelled  a  little 
from  west  to  east  relatively  to  the  equator.  This  affords  a  possible 
explanation  of  the  north  and  south  trend  of  our  great  continents. 
Also  a  large  amount  of  heat  has  been  generated  by  friction  deep 
down  in  the  earth  ;  and  some  very  small  part  of  the  observed  in 
crease  of  temperature  in  underground  borings  may  be  attributable 
to  this  cause.  The  preceding  history  might  vary  a  little  in  detail 
according  to  the  degree  of  viscosity  which  we  attribute  to  the 
earth's  mass,  and  according  as  oceanic  tidal  friction  is  or  is  not, 
now  and  in  the  more  recent  past,  a  more  powerful  cause  of  change 
than  bodily  tidal  friction.  The  argument  reposes  on  the  imperfect 
rigidity  of  solids  and  on  the  internal  friction  of  semi-solids  and 
The  fluids  ;  these  are  verse  causes.  Thus  changes  of  the  kind  here  dis- 

theory      cussed  must  be  going  on,  and  must  have  gone  on  in  the  past.     And 
postu-       for  this  history  of  the  earth  and  moon  to  be  true  throughout,  it  is 
lates  suf-  only  necessary  to  postulate  a  sufficient  lapse  of  time,  and  that  there 
ficieut       is  not  enough  matter  diffused  through  space  to  materially  resist 
lapse  of    the  motions  of  the  moon  and  earth  in  perhaps  200,000,000  years, 
time.         It  seems  hardly  too  much  to  say  that,  granting  these  two  postu 
lates,  and  the  existence  of  a  primeval  planet,  such  as  that  above 
described,  a  system  would  necessarily  be  developed  which  would  bear 
a  strong  resemblance  to  our  own.    A  theory,  reposing  on  verse  causse, 
which  brings  into  quantitative  correlation  the  lengths  of  the  present 
day  and  month,  the  obliquity  of  the  ecliptic,  and  the  inclination 
and  eccentricity  of  the  lunar  orbit  should  have  claims  to  acceptance. 

§  51.   The  Other  Planetary  Subsystems. 

Other  If  this  has  been  the  evolution  of  the  earth  and  moon,  a  similar 

planet-     process  must  have  been  going  on  elsewhere.     So  far  we  have  only 

ary  sub-  considered  a  single  satellite  and  the  sun,  but  the  theory  may  of 

systems,  course  be  extended,  with  modifications,  to  planets  attended  by 

several  satellites.     We  will  now,  therefore,  consider  some  of  the 

other  members  of  the  solar  system.     A  large  planet  has  much  more 

energy  of  rotation  to  be  destroyed,  and  moment  of  momentum  to 

be  redistributed,  than  a  small  one,  and  therefore  a  large  planet 

ought  to  proceed  in  its  evolution  more  slowly  than  a  small  one. 


Therefore  we  ought  to  find  the  larger  planets  less  advanced  than 
the  smaller  ones.  The  masses  of  such  of  the  planets  as  have  satel 
lites  are,  in  terms  of  the  earth's  mass,  as  follows: — Mars  =  | ; 
Jupiter = 340  ;  Saturn  =  100  ;  Uranus  =  17;  Neptune  =  20. 

Mars  should  therefore  be  furthest  advanced  in  its  evolution,  and  Mars, 
it  is  here  alone  in  the  whole  system  that  we  find  a  satellite  moving 
orbitally  faster  than  the  planet  rotates.  This  will  also  be  the 
ultimate  fate  of  our  moon,  because,  after  its  orbital  motion  has 
been  reduced  to  identity  with  that  of  the  earth's  rotation,  solar 
tidal  friction  will  further  reduce  the  earth's  angular  velocity ; 
the  tidal  reaction  on  the  moon  will  then  be  reversed,  and  the 
moon's  orbital  velocity  will  increase  and  her  distance  from  the 
earth  diminish.  But,  since  the  moon's  mass  is  very  large,  she 
must  recede  to  an  enormous  distance  from  the  earth  before  this 
reversal  takes  place.  Now  the  satellites  of  Mars  are  very  small, 
and  therefore  they  need  only  recede  a  very  short  distance  from  the 
planet  before  the  reversal  of  tidal  reaction.  The  periodic  time  of 
the  satellite  Deimos  is  30h  18m,  and,  as  the  period  of  rotation  of 
Mars  is  24h  37m,  Deimos  must  be  still  receding  from  Mars,  but 
very  slowly.  The  periodic  time  of  the  satellite  Phobos  is  7h  39m  ; 
therefore  it  must  be  approaching  Mars.  It  does  not  seem  likely 
that  it  has  ever  been  remote  from  the  planet.1  The  eccentricities 
of  the  orbits  of  both  satellites  are  small :  that  of  Deimos  is  '0057 
and  that  of  Phobos  "0066.  If  the  viscosity  of  the  planet  be  small, 
or  if  oceanic  tidal  friction  be  the  principal  cause  of  change,  both 
eccentricities  are  diminishing ;  but,  if  the  viscosity  be  large,  both 
are  increasing.  As  we  have  no  means  of  knowing  whether  the 
eccentricities  are  increasing  or  diminishing,  the  larger  eccentricity 
of  the  orbit  of  Phobos  cannot  be  a  fact  of  much  importance  either 
for  or  against  the  present  views.  But  it  must  be  admitted  that  it 
is  a  slightly  unfavourable  indication.  The  position  of  the  proper 
plane  of  a  satellite  is  determined  by  the  periodic  time  of  the 
satellite,  the  oblateness  of  the  planet,  and  the  sun's  distance.  The 
inclination  of  the  orbit  of  a  satellite  to  the  proper  plane  is  not 
determined  by  anything  in  the  system.  Hence  it  is  only  the 
inclination  of  the  orbit  which  can  afford  any  argument  for  or 
against  the  theory.  The  proper  planes  of  both  satellites  are 
necessarily  nearly  coincident  with  the  equator  of  the  planet ;  but 
it  is  in  accordance  with  the  theory  that  the  inclinations  of  the 
orbits  to  their  respective  proper  planes  should  be  small.  Any 
change  in  the  obliquity  of  the  equator  of  Mars  to  the  plane  of  his 
orbit  must  be  entirely  due  to  solar  tides.  The  present  obliquity  is 
about  30°,  and  this  points  also  to  an  advanced  stage  of  evolution, 
at  least  if  the  axis  of  the  planet  was  primitively  at  all  nearly  per 
pendicular  to  the  ecliptic. 

We  now  come  to  the  system  of  Jupiter.  This,  enormous  planet  Jupiter 
is  still  rotating  in  about  ten  hours  ;  its  axis  is  nearly  perpendicular 
to  the  ecliptic  ;  and  three  of  its  satellites  revolve  in  seven  days  or 
less,  whilst  the  fourth  has  a  period  of  16d  16h.  This  system  is 
obviously  far  less  advanced  than  our  own.  The  inclinations  of 
the  proper  planes  to  Jupiter's  equator  are  necessarily  small,  but 
the  inclinations  of  the  orbits  to  the  proper  planes  appear  to  be 
very  interesting  from  a  theoretical  point  of  view.  They  are  in 
the  case  of  the  first  satellite  0°  0'  0",  in  the  case  of  the  second 
0°  27'  50",  in  that  of  the  third  0°  12'  20",  and  in  that  of  the  fourth 
0°  14'  58".  We  have  shown  above  that  the  orbit  of  a  satellite  is 
first  coincident  with  its  proper  plane,  and  that  the  inclination 
afterwards  rises  to  a  maximum  and  finally  declines.  If  then  we 
may  assume,  as  seems  reasonable,  that  the  satellites  are  in  stages 
of  evolution  corresponding  to  their  distances  from  the  planet,  these 
inclinations  accord  well  with  the  theory.  The  eccentricities  of  the 
orbits  of  the  two  inner  satellites  are  insensible,  those  of  the  outer 
two  small.  This  does  not  tell  strongly  either  for  or  against  the 
theory,  because  the  history  of  the  eccentricity  depends  considerably 
on  the  nature  of  the  friction  to  which  the  tides  are  subject.  Yet 
it  on  the  whole  agrees  with  the  theory  that  the  eccentricity  should 
be  greater  in  the  more  remote  satellites.  It  appears  that  the  satel 
lites  of  Jupiter  always  present  the  same  face  to  the  planet,  just  as 
does  our  moon.  This  was  to  be  expected. 

The  case  of  Saturn  is  not  altogether  so  favourable  to  the  theory.  Saturn. 
The  extremely  rapid  rotation,  the  ring,  and  the  short  periodic  time 
of  the  inner  satellites  point  to  an  early  stage  of  development ;  whilst 
the  longer  periodic  time  of  the  three  outer  satellites  and  the  high 
obliquity  of  the  equator  indicate  a  later  stage.  Perhaps  both  views 
may  be  more  or  less  correct,  for  successive  shedding  of  satellites 
would  impart  a  modern  appearance  to  the  system.  It  has  probably 
been  previously  remarked  that  the  Saturnian  system  bears  a  strong 
analogy  to  the  solar  system,  Titan  being  analogous  to  Jupiter, 
Hyperion  and  lapetus  to  Uranus  and  Neptune,  and  the  inner  satel 
lites  to  the  inner  planets.  Thus  anything  which  aids  us  in  forming 
a  theory  of  the  one  system  will  throw  light  on  the  other.  The 
details  of  the  Saturnian  system  seem  to  be  more  or  less  favourable 
to  the  theory.  The  proper  planes  of  the  orbits  (except  that  of 
lapetus)  are  nearly  in  the  plane  of  the  ring,  and  the  inclinations 
of  all  the  orbits  thereto  appear  not  to  be  large.  As  the  result  of 


1  Mr  Nolan  considers  the  theory  inapplicable  to  the  case  of  Mars  ;  see  Kature, 
29th  July  1886. 
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a  careful  series  of  observations  made  at  Washington  in  1873,  Prof. 
Asaph  Hall l  finds  that  the  eccentricities  of  the  orbits  of  Mimas, 
Enceladus,  Tethys,  Dione,  and  Rhea  are  insensible,  that  of  Titan 
is  -0284,  of  Hyperion  '1000,  and  that  of  lapetus  -0278.  The  satel 
lite  lapetus  appears  always  to  present  the  same  face  to  the  planet. 
Uranus  Concerning  Uranus  and  Neptune  there  is  not  much  to  be  said, 
and  as  their  systems  are  veiy  little  known  ;  but  their  masses  are  much 
Neptune,  larger  than  that  of  the  earth,  and  their  satellites  revolve  with  a 
short  periodic  time.  The  retrograde  motion  and  high  inclination 
of  the  satellites  of  Uranus  are  very  remarkable.  The  theory  of  the 
inclination  of  the  orbit  has  been  based  on  an  assrumed  smallness  of 
inclination,  and  it  is  not  very  easy  to  see  to  what  results  investi 
gation  might  lead  if  the  inclination  were  large.  It  must  be  ad 
mitted,  however,  that  the  Uranian  system  points  to  the  probability 
of  the  existence  of  a  primitive  planet,  with  retrograde  rotation,  or 
at  least  with  a  very  large  obliquity  of  equator. 

It  appears  from  this  review  that  the  other  members  of  the  solar 
system  present  some  phenomena  which  are  strikingly  favourable  to 
the  tidal  theory  of  evolution,  and  none  which  are  absolutely  con 
demnatory.  We  shall  show  in  the  following  section  that  there 
are  reasons  why  the  tidal  friction  arising  in  the  planetary  systems 
cannot  have  had  so  much  effect  as  in  the  case  of  the  earth  and  moon. 
That  the  indications  which  we  have  just  noted  were  not  more 
marked,  but  yet  seemed  to  exist,  agrees  well  with  this  conclusion. 

§  52.  Influence  of  Tidal  Friction  on  the  Evolution  of  the 
Solar  System. 

Solar  According  to  the  nebular  hypothesis,  the  planets  and  the  satellites 

system  are  portions  detached  from  contracting  nebulous  masses.  In  the 
as  a  following  discussion  that  hypothesis  will  be  accepted  in  its  main 
whole,  outline,  and  we  shall  examine  what  modifications  are  necessitated 
by  the  influence  of  tidal  friction.  It  may  be  shown  that  the 
reaction  of  the  tides  raised  in  the  sun  by  the  planets  must  have 
had  a  very  small  influence  in  changing  the  dimensions  of  the 
planetary  orbits  round  the  sun.  From  a  consideration  of  numerical 
data  with  regard  to  the  solar  system  and  the  planetary  subsystems, 
it  appears  improbable  that  the  planetary  orbits  have  been  sensibly 
enlarged  by  tidal  friction  since  the  origin  of  the  several  planets. 
But  it  is  possible  that  some  very  small  part  of  the  eccentricities  of 
Planet-  the  planetary  orbits  is  due  to  this  cause.  From  arguments  similar 
ary  sub-  to  those  advanced  with  regard  to  the  solar  system  as  a  whole,  it 
systems,  appears  unlikely  that  the  satellites  of  Mars,  Jupiter,  and  Saturn 
originated  very  much  nearer  the  present  surfaces  of  the  planets 
than  we  now  observe  them.  But,  the  data  being  insufficient,  we 
cannot  feel  sure  that  the  alteration  in  the  dimensions  of  the  orbits 
of  these  satellites  has  not  been  considerable.  It  remains,  however, 
nearly  certain  that  they  cannot  have  first  originated  almost  in  con 
tact  with  the  present  surfaces  of  the  planets,  in  the  same  way  as 
in  the  preceding  sketch  (§  50)  has  been  shown  to  be  probable 
with  regard  to  the  moon  and  earth.  Numerical  data  concerning 
the  distribution  of  moment  of  momentum  in  the  several  planetary 
sub-systems  exhibit  so  striking  a  difference  between  the  terres 
trial  system  and  those  of  the  other  planets  that  we  should  from 
this  alone  have  grounds  for  believing  that  the  modes  of  evolution 
have  been  considerably  different.  The  difference  appears  to  lio 
in  the  genesis  of  the  moon  close  to  the  present  surface  of  tho 
planet,  and  we  shall  see  below  that  solar  tidal  friction  may  be  as 
signed  as  a  reason  to  explain  how  it  has  happened  that  the  terres 
trial  planet  had  contracted  to  nearly  its  present  dimensions  before 
the  genesis  of  a  satellite,  but  that  this  was  not  the  case  with  the 
exterior  planets.  The  efficiency  of  solar  tidal  friction  is  very  much 
greater  in  its  action  on  the  nearer  planets  than  on  the  further  ones. 
The  time,  however,  during  which  solar  tidal  friction  has  been 
operating  on  the  external  planets  is  probably  much  longer  than  the 
period  of  its  efficiency  for  the  interior  ones,  and  a  series  of  numbers 
proportional  to  the  total  amount  of  rotation  destroyed  in  the  several 
planets  would  present  a  far  less  rapid  decrease  as  we  recede  from 
the  sun  than  numbers  simply  expressive  of  the  efficiency  of  tidal 
friction  at  the  several  planets.  Nevertheless  it  must  be  admitted 
that  the  effect  produced  by  solar  tidal  friction  on  Jupiter  and 
Saturn  has  not  been  nearly  so  great  as  on  the  interior  planets. 
And,  as  already  stated,  it  is  very  improbable  that  so  large  an 
amount  of  momentum  should  have  been  destroyed  as  to  materially 
affect  the  orbits  of  the  planets  round  the  sun. 

Distribu-  We  will  now  examine  how  the  differences  of  distance  from  the 
tion  of  sun  would  be  likely  to  affect  the  histories  of  the  several  planetary 
satellites  masses.  According  to  the  nebular  hypothesis,  a  planetary  nebula 
amongst  contracts,  and  rotates  quicker  as  it  contracts.  The  rapidity  of  the 
the  revolution  causes  it  to  become  unstable,  or  perhaps  an  equatorial 

planets,  belt  gradually  detaches  itself  ;  it  is  immaterial  which  of  these  two 
really  takes  place.  In  either  case  the  separation  of  that  part  of  the 
mass  which  before  the  change  had  the  greatest  angular  momentum 
permits  the  central  portion  to  resume  a  planetary  shape.  The 
contraction  and  the  increase  of  rotation  proceed  continually  until 
another  portion  is  detached,  and  so  on.  There  thus  recur  at  inter 
vals  a  series  of  epochs  of  instability  or  of  abnormal  change.  Now 


See  Brit.  Assoc.  Report,  1886,  p.  543. 


tidal  friction  must  diminish  the  rate  of  increase  of  rotation  due  to 
contraction,  and  therefore  if  tidal  friction  and  contraction  are  at 
work  together  the  epochs  of  instability  must  recur  more  rarely 
than  if  contraction  alone  acted.  If  the  tidal  retardation  is  suffi 
ciently  great,  the  increase  of  rotation  due  to  contraction  will  be  so 
far  counteracted  as  never  to  permit  an  epoch  of  instability  to  occur. 
Since  the  rate  of  retardation  due  to  solar  tidal  friction  decreases 
rapidly  as  we  recede  from  the  sun,  these  considerations  accord  with 
what  we  observe  in  the  solar  system.  For  Mercury  and  Venus 
have  no  satellites,  and  there  is  a  progressive  increase  in  the  number 
of  satellites  as  we  recede  from  the  sun.  Moreover,  the  number  of 
satellites  is  not  directly  connected  with  the  mass  of  the  planet,  for 
Venus  has  nearly  the  same  mass  as  the  earth  and  has  no  satellite, 
and  the  earth  has  relatively  by  far  the  largest  satellite  of  the  whole 
system.  Whether  this  be  the  true  cause  of  the  observed  distribu 
tion  of  satellites  amongst  the  planets  or  not,  it  is  remarkable  that 
the  same  cause  also  affords  an  explanation,  as  we  shall  now  show, 
of  that  difference  between  the  earth  with  the  moon  and  the  other 
planets  with  their  satellites  which  has  caused  tidal  friction  to  be 
the  principal  agent  of  change  with  the  former  but  not  with  the  Case  of 
latter.  In  the  case  of  the  contracting  terrestrial  mass  we  may  earth  and 
suppose  that  there  was  for  a  long  time  nearly  a  balance  between  moon 
the  retardation  due  to  solar  tidal  friction  and  the  acceleration  different 
due  to  contraction,  and  that  it  was  not  until  the  planetary  mass  from 
had  contracted  to  nearly  its  present  dimensions  that  an-  epoch  others. 
of  instability  could  occur.  It  may  also  be  noted  that  if  there  be 
two  equal  planetary  masses  which  generate  satellites,  but  under 
very  different  conditions  as  to  the  degree  of  condensation  of  the 
masses,  the  two  satellites  will  be  likely  to  differ  in  mass  ;  we 
cannot  of  course  tell  which  of  the  two  planets  would  generate  the 
larger  satellite.  Thus,  if  the  genesis  of  the  moon  was  deferred 
until  a  late  epoch  in  the  history  of  the  terrestrial  mass,  the 
mass  of  the  moon  relatively  to  the  earth  would  be  likely  to  differ 
from  the  mass  of  other  satellites  relatively  to  their  planets.  If 
the  contraction  of  the  planetary  mass  be  almost  completed  before 
the  genesis  of  the  satellite,  tidal  friction,  due  jointly  to  the  satellite 
and  to  the  sun,  will  thereafter  be  the  great  cause  of  change  in  the 
system  ;  and  thus  the  hypothesis  that  it  is  the  sole  cause  of  change 
will  give  an  approximately  accurate  explanation  of  the  motion  of 
the  planet  and  satellite  at  any  subsequent  time.  We  have  already 
seen  that  the  theory  that  tidal  friction  has  been  the  ruling  power 
in  the  evolution  of  the  earth  and  moon  coordinates  the  present 
motions  of  the  two  bodies  and  carries  us  back  to  an  initial  state 
when  the  moon  first  had  a  separate  existence  as  a  satellite ;  and  the 
initial  configuration  of  the  two  bodies  is  such  that  we  are  led  to 
believe  that  the  moon  is  a  portion  of  the  primitive  earth  detached 
by  rapid  rotation  or  other  causes.  There  seems  to  be  some  reason 
to  suppose  that  the  earliest  form  in  which  the  moon  had  a  separate 
existence  was  as  a  ring  or  chain  of  meteorites  ;  but  this  condition 
precedes  that  to  which  the  dynamical  investigation  leads  back. 

Let  us  now  turn  to  the  other  planetary  sub-systems.  The  satellites 
of  the  larger  planets  revolve  with  short  periodic  times  ;  this  admits 
of  a  simple  explanation,  for  the  smallness  of  their  masses  would 
have  prevented  tidal  friction  from  being  a  very  efficient  cause  of 
change  in  the  dimensions  of  their  orbits,  and  the  largeness  of  the 
planet's  masses  would  have  caused  them  to  proceed  slowly  in  their 
evolution.  If  the  planets  be  formed  from  chains  of  meteorites  or 
of  nebulous  matter,  their  rotation  has  arisen  from  the  excess  of 
orbital  momentum  of  the  exterior  over  that  of  the  interior  matter. 
As  we  have  no  means  of  knowing  how  broad  the  chain  may  have 
been  in  any  case,  nor  how  much  it  may  have  closed  in  on  the  sun 
in  course  of  concentration,  we  are  unable  to  compute  the  primitive 
angular  momentum  of  a  planet.  A  rigorous  method  of  comparison 
of  the  primitive  rotations  of  the  several  planets  is  thus  wanting. 
If,  however,  the  planets  were  formed  under  similar  conditions,  then 
we  should  expect  to  find  the  exterior  planets  now  rotating  more 
rapidly  than  the  interior  ones.  On  making  allowance  for  the  differ 
ent  degrees  of  concentration  of  the  planets,  this  is  the  case.  That 
the  inner  satellite  of  Mars  revolves  with  a  period  of  less  than  a 
third  of  the  planet's  rotation  is  perhaps  the  most  remarkable  fact  Satel- 
in  the  solar  system.  The  theory  of  tidal  friction  explains  this  lites  of 
perfectly ;  and  this  will  be  the  ultimate  fate  of  all  satellites,  be-  Mars, 
cause  the  solar  tidal  friction  retards  the  planetary  rotation  without 
directly  affecting  the  satellite's  orbital  motion.  Numerical  com 
parison  shows  that  the  efficiency  of  solar  tidal  friction  in  retarding 
the  terrestrial  and  martian  rotations  is  of  about  the  same  degree 
of  importance,  notwithstanding  the  much  greater  distance  of  tho 
planet  Mars.  In  the  above  discussion  it  will  have  been  apparent 
that  the  earth  and  moon  do  actually  differ  from  the  other  planets 
to  such  an  extent  as  to  permit  tidal  friction  to  have  been  the  most 
important  factor  in  their  history. 

By  an  examination  of  the  probable  effects  of  solar  tidal  friction  Sum- 
on  a  contracting  planetary  mass,  we  have  been  led  to  assign  a  rnary. 
cause  for  the  observed  distribution  of  satellites  in  the  solar  system, 
and  this  again  has  itself  afforded  an  explanation  of  how  it  happened 
that  the  moon  so  originated  that  the  tidal  friction  of  the  lunar 
tides  in  the  earth  should  have  been  able  to  exercise  so  large  an 
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influence.  We  have  endeavoured  not  only  to  set  forth  the  in 
fluence  which  tidal  friction  may  have,  and  probably  has,  had  in 
the  history  of  the  system,  if  sufficient  time  be  granted,  but  also 
to  point  out  what  effects  it  cannot  have  produced.  These  investi 
gations  afford  no  grounds  for  the  rejection  of  the  nebular  hypo 
thesis  ;  but,  while  they  present  evidence  in  favour  of  the  main 
outlines  of  that  theory,  they  introduce  modifications  of  consider 
able  importance.  Tidal  friction  is  a  cause  of  change  of  which 
Laplace's  theory  took  no  account ;  and,  although  the  activity  of 
that  cause  may  be  regarded  as  mainly  belonging  to  a  later  period 
than  the  events  described  in  the  nebular  hypothesis,  yet  it  seems 
that  its  influence  has  been  of  great,  and  in  one  instance  of  even 


paramount  importance  in  determining  the  present  condition  of  the 
planets  and  their  satellites.     Throughout  the  whole  of  this  dis 
cussion  it  has  been  supposed  that  sufficient  time  is  at  our  dis 
posal  ;  Sir  W.  Thomson  and  others  have,  however,  adduced  reason 
ing  which  goes  to  show  that  the  history  of  the  solar  system  must  Limita- 
be  comprised  within  a  period  considerably  less  than  a  hundred  tion  of 
million  years. l     It  would  perhaps  be  premature  to  accept  this  as  time, 
the  final  and  definite  conclusion  of  science.     If,  however,  it  be  con 
firmed,  we  shall  only  be  permitted  to  accept  the  doctrine  that  tidal 
friction  has  effected  considerable  modification  in  the  configuration 
of  the  moon  and  earth,  and  must  reject  the  earlier  portion  of  the 
history  sketched  above.  (G.  H.  D. ) 
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TIDOR,  or  TIDORE,  an  island  (0°  39'  N.  lat.  and  127° 
23'  E.  long.)  of  the  East  Indian  Archipelago,  off  the  west 
coast  of  JILOLO  (q.v.)  and  south  of  Ternate,  is  nearly  cir 
cular  in  form,  and  has  an  area  of  about  58  square  miles. 
A  volcano  (5900  feet),  now  quiescent,  rises  in  the  centre 
and  occupies  nearly  the  whole  of  the  island  ;  its  sides  are 
densely  covered  with  forests.  The  principal  productions 
are  sago,  rice,  cocoa-nuts,  and  bananas.  The  capital,  Tidor, 
on  the  east  coast,  is  a  walled  town  and  the  seat  of  a  sultan 
tributary  to  the  Dutch.  The  population  is  estimated  at 
7500.  Tidor,  which  is  included  in  the  residency  of  Ter 
nate,  is  administered  by  a  "  controleur." 

TIECK,  LUDWIG  (1773-1853),  the  most  conspicuous 
figure  of  the  German  romantic  school  of  literature,  was 
born  at  Berlin  on  31st  May  1773.  His  father,  a  rope- 
maker,  was  dry,  sarcastic,  and  matter-of-fact;  his  mother, 
gentle  and  pious,  with  a  leaning  to  mysticism.  Tieck  par 
took  of  both  characteristics :  half  his  work  and  half  his 
genius  seem  a  sceptical  commentary  on  the  other  half. 
He  emancipated  himself  from  the  prosaic  influence  of  his 
father's  house  by  a  passionate  study  of  Shakespeare. 
After  a  brilliant  career  at  school  he  repaired  in  1792  to 
the  university  at  Halle,  and,  returning  to  Berlin  in  1794, 
devoted  himself  to  authorship,  in  which  he  had  already 
made  experiments.  As  is  so  commonly  the  case  with  young 
writers  of  genius,  his  first  tales  (Abdallah,  William  Lovell) 
partook  too  largely  of  the  melodramatic,  and  have  little 
permanent  value.  But  the  romantic  school  of  Germany, 
a  movement  comparable  to  the  Lake  school  of  England, 
was  already  in  the  air,  and  Tieck  was  deeply  sensitive  to 
its  influence.  He  was  strongly  fascinated  by  two  of  its 
aspects  in  particular — the  reaction  in  favour  of  German 
mediaeval  art  and  the  revived  interest  in  fairy  tales  and 
folk-lore  in  general.  Inspired  by  his  friend  Wackenroder, 
a  youth  of  pious  ardour  and  most  pious  simplicity,  he 
wrote  his  unfortunately  unfinished  romance  Stembald's 
Travels,  a  very  gospel  for  the  artist,  at  once  the  comple 
ment  and  the  antitype  of  Wilhelm  Meister.  His  studies  in 
popular  literature  resulted  in  the  entertaining  adaptation 


of  Blue  Beard  entitled  Peter  Lebrecht  and  several  kindred 
works.  Fair  Eckbert,  his  masterpiece,  and  the  master 
piece  of  all  romantic  fiction,  came  to  him,  he  said,  by 
inspiration.  He  may  well  be  believed :  no  artifice  could 
have  created  the  pervading  sensation  of  dreamy  solitude 
or  the  intense  thrill  of  the  catastrophe.  The  happy  idea 
of  dramatizing  popular  legend  led  to  the  production  of  a 
greatly  improved  Blue  Beard,  and  subsequently  of  Puss 
in  Boots,  a  satire  on  Kotzebue  and  Iffland,  such  an  alliance 
of  broad  humour  and  dainty  irony  as  we  might  expect  to 
find  in  the  lost  Middle  Comedy  of  Athens. 

It  might  almost  have  been  better  if  Tieck  had  con 
tinued  to  walk  in  his  own  way.  His  was  a  susceptible 
nature,  too  sensitive  for  perfect  independence.  In  1798 
he  made  the  acquaintance  of  the  Schlegels,  and  was  drawn 
into  their  circle.  Novalis,  undoubtedly  the  greatest  genius 
of  the  romantic  school,  was  for  a  time  a  compensation  to 
him  for  the  death  of  Wackenroder,  whose  essays  on  art  he 
edited  with  additions  of  his  own.  But  Novalis  himself 
soon  died,  and  the  influence  of  the  Schlegel  circle,  with  its 
bickerings  and  its  "  chopping  and  changing  of  ribs,"  was 
not  wholly  salutary  either  in  a  moral  or  a  literary  point 
of  view.  August  Schlegel  inspired  Tieck  with  a  passion 
for  the  Spanish  drama.  He  also  spent  much  time  on  a 
translation  of  Don  Quixote,  certainly  a  masterpiece,  and 
rendered  Ben  Jonson's  Silent  Woman,  having  previously 
adapted  Volpone.  One  important  production  of  his  own 
nevertheless  belongs  to  this  period,  the  romantic  drama 
of  Genoveva,  enthusiastically  admired  by  so  clear-headed 
and  impartial  a  judge  as  Bishop  Thirl  wall.  He  also  pro 
duced  his  delightful  miniature  drama  of  Little  Red  Hiding 
Hood,  and  was  working  with  great  spirit  on  The  Emperor 
Octavian  when  he  was  suddenly  attacked  by  rheumatic 
gout,  which  tormented  him  more  or  less  for  the  remainder 
of  his  life.  Between  pain  and  unpleasant  literary  disputes 
his  activity  was  long  greatly  impeded.  The  narrowness 
of  his  means  also  troubled  him.  He  had  married  the 

1  Thomson  and  Tait's  Xat.  Phil.,  App.  E ;  Nature,  27th  January 
1887 ;  Wolf,  Theories  Cosmogoniques,  1886. 


382 


T  I  E  C  K 


daughter  of  Pastor  Albert!,  and,  although  he  was  an  ami 
able  man  and  nothing  is  alleged  against  his  wife,  his 
household  does  not  seem  to  have  been  entirely  comfort 
able.  He  lived  alternately  in  Jena,  Berlin,  and  Dresden, 
where  he  became  very  intimate  with  Steffens,  and  wrote 
his  powerful  but  dismal  tale,  The  Runenberg.  The  Emperor 
Octavian  was  completed  in  1804,  with  less  success  than 
had  been  hoped.  In  the  following  year  Tieck  repaired  to 
Italy,  nominally  to  visit  the  baths  of  Pisa ;  but  he  made 
this  medical  injunction  the  plea  for  a  long  stay  in  the 
country.  The  effect  of  Italian  scenery,  plastic  art,  and 
new  impressions  in  general  was  to  wean  him  from  much 
of  the  mysticism  in  which  he  had  hitherto  indulged,  and 
to  direct  him  to  the  criticism  of  life.  The  transition  to 
his  new  manner  is  indicated  by  the  additions  to  his  former 
tales  and  dramas,  which,  after  several  years  spent  in  wan 
dering  and  in  sickness,  he  published  in  1812.  The  Elves, 
The  Philtre,  and  The  Goblet  are  tales,  distinguished,  the 
last  two  more  especially,  by  brilliant  colouring  and  elabo 
rate  art.  Fortunatus,  a  drama  in  two  parts,  added  in 
1816,  wants  the  spirit  of  its  predecessors,  but  is  pervaded 
by  a  quiet  sarcastic  humour  exceedingly  enjoyable.  Plays 
and  stories  were  set  in  a  framework  of  aesthetic  conversa 
tion,  and  the  entire  collection  was  entitled  Phantasus.  By 
this  publication  Tieck  settled  accounts  with  the  romantic 
school,  and  could  no  more  be  regarded  as  its  leader. 

Tieck's  power  of  original  composition  failed  him  for 
some  years.  He  devoted  himself  especially  to  antiquarian 
and  dramatic  studies.  In  pursuance  of  the  latter  he  visited 
England,  saw  Kemble  and  Kean  on  the  stage,  and  renewed 
acquaintance  with  Coleridge,  whom  he  had  known  in  Italy. 
The  friendship  of  Solger  was  highly  important  to  him,  and 
helped  him  to  the  clear  definite  principles  of  composition 
and  criticism  in  which  he  had  previously  been  deficient. 
The  period  of  reflexion  gradually  worked  itself  into  a 
period  of  productiveness,  beginning  with  his  charming 
novelette  of  The  Pictures,  translated  by  Thirlwall.  It  was 
followed  by  a  series  of  similar  works  extending  over  nearly 
twenty  years,  very  unequal  in  value,  but  in  their  best 
examples  belonging  to  a  very  high  class  of  art.  Their  great 
peculiarity  is  the  blending  of  narrative  with  disquisition 
and  comment,  so  thoughtful  and  ingenious  that,  interest 
ing  as  the  action  commonly  is,  the  interruption  is  not 
resented.  They  have  usually  a  strongly  marked  ironical 
element,  as  though  the  writer  were  only  half  in  earnest,  a 
self-criticism  of  which  a  great  creative  genius  would  have 
been  incapable,  but  which  bestows  unusual  piquancy  on 
productions  of  the  second  order.  The  Pictures,  already 
mentioned,  is  a  fine  instance  of  the  masterly  conduct  of  a 
story,  and  contains  a  very  original  figure,  the  shrewd, 
sottish,  graceless  old  painter  Eulenbock,  who,  with  talent 
enough  to  have  made  a  name  and  a  fortune,  gains  a  pre 
carious  livelihood  by  forging  old  masters.  The  Betrothal, 
also  translated  by  Thirlwall,  is  a  severe  satire  on  hypo 
critical  pietism.  Among  the  best  of  the  other  novelettes 
in  this  style  may  be  mentioned  The  Travellers,  one  of 
the  most  perfect  specimens  of  the  author's  irony;  Luck 
brings  Brains,  a  fine  study  of  the  power  of  a  weak  charac 
ter  to  rise  to  its  opportunities  when  elevated  by  a  sense  of 
responsibility ;  and  The  Superfluities  of  Life,  an  anecdote 
delightfully  told.  The  Old  Book  and  The  Scarecrow,  two 
of  the  most  fantastically  imaginative,  resolve  themselves 
into  literary  satire.  The  motive  of  the  latter  was  bor 
rowed  by  Hawthorne  in  his  Mother  Rigby's  Pipe.  Of 
fictions  with  an  historical  basis,  the  most  popular  are  those 
derived  from  the  lives  of  poets— A  Poet's  Life,  of  which 
Shakespeare  is  the  hero,  and  A  Poet's  Death,  relating  the 
sad  history  of  Camoens.  The  Revolt  in  the  Cevennes  is  an 
historical  romance  of  considerable  compass;  but  Tieck's 
masterpiece  in  this  department  is  his  Witches'  Sabbath,  a 


tale  almost  unparalleled  in  literature  for  its  delineation 
of  heart-breaking,  hopeless  misery.  The  Young  Carpenter 
(1836,  but  commenced  much  earlier)  can  hardly  be  as 
signed  to  any  of  these  classes.  It  has  a  strong  affinity 
to  Wilhelm  Meister,  and  may  be  compared  with  Sternbald, 
both  for  its  resemblance  and  its  contrast.  Finally,  in 
Vittoria  Accorambona  (1840)  Tieck  takes  yet  another  new 
departure,  indicating  affinities  with  the  modern  French 
school  of  fiction.  The  novel  has  been  translated  into 
English,  but  is  probably  best  known  to  English  readers  by 
Mrs  Carlyle's  half-earnest  half-mocking  admiration  of  the 
hero  Bracciano,  a  Blue  Beard  on  the  highest  principles, 
and  her  wish  that  she  could  have  lived  two  hundred  years 
before,  "  to  have  been — his  mistress,  not  his  wife." 

These  novels  were  all  written  at  Dresden,  where  Tieck 
had  settled  in  1819.  He  enjoyed  especial  favour  at  court, 
took  an  active  part  in  the  direction  of  the  royal  theatre, 
and  gained  a  new  description  of  celebrity  by  his  semi- 
public  readings  from  dramatic  poets  in  the  court  circle. 
According  to  the  almost  unanimous  testimony  of  his  hearers, 
he  was  the  finest  dramatic  reader  of  his  age.  His  daughter 
Dorothea,  who  united  her  father's  literary  talent  to  her 
grandmother's  mystic  piety,  was  of  great  assistance  to  him, 
especially  in  the  translation  of  Shakespeare  which  passes 
under  his  name.  Schlegel  had  translated  seventeen  plays. 
Tieck  had  undertaken  to  translate  the  remainder,  and  it 
has  been  generally  supposed  that  he  kept  his  word.  In  fact 
the  translation  was  almost  entirely  executed  by  Dorothea 
Tieck  and  Count  Wolf  Baudissin,  Tieck  contributing 
hardly  anything  but  his  advice  and  his  name.  The  truth 
slips  out  quite  innocently  in  the  pages  of  his  biographer 
Kopke,  and  is  fully  told  by  Gustav  Freytag  (Im  Neuen 
Reich,  January  1880).  During  his  residence  at  Dresden 
he  collected  his  critical  writings,  produced  his  excellent 
translation  of  the  English  dramatists  anterior  to  Shakes 
peare,  and  edited  the  works  of  Novalis,  Kleist,  Lenz,  and 
other  contemporaries.  In  1842  he  accepted  the  invitation 
of  Frederick  William  IV.  to  settle  in  Berlin,  where  he  had 
already  been  to  conduct  the  representation  of  the  Antigone 
with  Mendelssohn's  music.  He  found  himself  but  little 
in  his  element  in  the  city  of  his  birth,  and  the  dramatic 
representations  directed  by  him,  including  revivals  of  some 
of  his  own  plays,  were  rarely  successful.  In  1851  his 
health  failed  entirely,  and  he  withdrew  altogether  from 
the  world.  He  died  on  28th  April  1853. 

Though  not  a  writer  of  the  highest  rank,  Tieck  is  nevertheless  a 
most  original  genius,  very  unjustly  neglected  by  his  countrymen. 
The  best  of  his  compositions  in  the  taste  of  the  romantic  school  are 
absolute  masterpieces ;  and  his  later  productions,  if  imperfect, 
occupy  a  unique  position  in  literature.  He  may  be  compared  to 
Wieland,  whom  he  decidedly  surpasses,  and  to  Ariosto,  whom  he 
would  have  more  than  rivalled  if  he  had  been  capable  of  a  great 
sustained  effort.  His  susceptibility  and  self-distrust  checked  his 
genius,  but  at  the  same  time  gave  it  that  peculiar  ironic  flavour 
which  constitutes  its  special  distinction.  He  is  like  an  exquisite 
side  dish,  not  sufficiently  substantial  for  a  full  meal.  The  attempts 
to  extract  a  moral  significance  from  the  stories  in  Phantasm  seem 
entirely  thrown  away  ;  the  purpose  of  his  later  writings,  when 
there  is  any,  is  always  definite.  Perhaps  the  soundest  criticism 
upon  him,  at  bottom,  is  Heine's  in  his  Romantic  School,  though 
written  at  a  time  when  it  was  his  cue  to  show  the  works  of  that 
school  as  little  quarter  as  possible.  Carlyle's  criticism  is  excellent, 
but  only  refers  to  the  Phantasus. 

The  principal  contribution  to  Tieck's  biography  is  the  delightful 
book  of  Rudolf  Kopke  (Leipsic,  1855),  chiefly  drawn  from  his  oral 
communications  and  containing  his  opinions  on  a  number  of  subjects. 
Particulars  of  his  residence  at  Dresden,  more  especially  of  his  con 
nexion  with  the  theatre,  are  given  in  the  memoirs  of  Friesen 
(Weimar,  1871).  Tales  from  Phantasus  have  been  translated  in 
Carlyle's  Specimens  of  German  Romance,  and  are  reprinted  in  his 
miscellanies.  A  greatly  inferior  version,  in  some  places  unscrupu 
lously  altered  from  Carlyle,  was  published  in  1845  with  an  elaborate 
preface  signed  by  J.  A.  F. ,  who  does  not,  however,  appear  to  have 
been  the  translator.  Several  of  Tieck's  other  works  have  been 
translated  into  English,  but  the  only  remarkable  rendering  is 
Bishop  Thirlwall's  of  The  Pictures  and  The  Betrothal.  A  com- 
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plete  chronological  list  of  his  writings  is  appended  to  Kbpke's 
work.  (KG.) 

TIEDEMANN,  FRIEDRICH  (1781-1861),  German  anato 
mist  and  physiologist,  the  son  of  a  philosopher  and 
psychologist  of  considerable  repute,  was  born  at  Cassel  on 
23d  August  1781.  He  graduated  in  medicine  at  Marburg 
in  1804,  but  soon  abandoned  practice  owing  to  disappoint 
ment  at  his  failure  to  check  his  father's  last  illness.  Re 
pelled  on  the  one  hand  by  the  brilliant  but  unsubstantial 
discourses  of  Schelling  on  the  "  Naturphilosophie,"  and 
attracted  on  the  other  hand  by  the  practical  skill  and  in 
telligence  of  the  surgical  anatomist  Sommering,  he  returned 
to  the  study  of  natural  science.  He  betook  himself  to 
Paris,  and  became  an  ardent  follower  of  Cuvier.  On  his 
return  to  Germany  he  maintained  the  claims  of  patient 
and  sober  anatomical  research  against  the  prevalent  specu 
lations  of  the  school  of  Oken  (see  OKEN  and  MORPHOLOGY), 
whose  foremost  antagonist  he  was  long  reckoned.  His 
manifold  labours  in  the  field  of  Cuvierian  anatomy  cannot 
be  recorded  here ;  but  his  remarkable  studies  of  the  de 
velopment  of  the  human  brain,  as  correlated  with  his 
father's  studies  on  the  development  of  intelligence,  may 
be  mentioned.  He  spent  most  of  his  life  (from  1816)  as 
professor  of  anatomy  and  physiology  at  Heidelberg,  and 
died  at  Munich  on  22d  January  1861. 

TIENTSIN  is  the  largest  commercial  city  in  Chih-li, 
the  metropolitan  province  of  China.  It  is  situated  in 
39°  7'  N.  lat.  and  117°  11'  E.  long.,  at  the  junction  of  the 
Peiho  and  the  Wan-ho,  which  is  connected  by  the  Grand 
Canal  with  the  Yang-tsze-kiang.  It  is  a  prefectural  city, 
and  the  residence  of  the  viceroy  of  the  province  during  a 
great  portion  of  the  year.  The  town  is  built  on  a  vast 
alluvial  plain,  which  extends  from  the  mountains  beyond 
Peking  to  the  sea,  and  through  which  the  Peiho  runs 
a  circuitous  course,  making  the  distance  by  water  from 
T'ientsin  to  the  coast  about  70  miles,  as  against  35  miles 
by  road.  The  soil  of  the  surrounding  country  being 
strongly  impregnated  with  soda  and  nitre  is  not  fertile, 
but  produces  sorghum  and  other  coarse  grains.  The  city 
walls  are  well  built,  though  not  always  kept  in  good  order, 
and  measure  about  three  quarters  of  a  mile  each  way.  As 
in  all  Chinese  cities,  the  more  wealthy  inhabitants  live  in 
the  suburbs,  but  even  their  houses  have  a  mean  appear 
ance,  being  built  mainly  of  mud  or  dried  bricks.  The 
streets  are  for  the  most  part  unpaved,  and  in  wet  weather 
are  little  better  than  quagmires.  Some  improvements 
have,  however,  been  made  in  this  respect  of  late.  The 
city  has  always  been  a  great  commercial  dep6t.  In  1885 
the  foreign  imports  amounted  to  .£3,226,972  and  the  ex 
ports  to  £980,852,  and  375  foreign  vessels  of  279,829 
tons  visited  the  port,  tea  to  the  value  of  about  £904,496 
being  landed  for  carriage  overland,  via  Kalgan  and  Kiachta, 
to  Siberia.  During  the  winter  the  river  is  frozen,  so  that 
communication  has  to  be  carried  on  overland  to  Chin-kiang 
on  the  Yang-tsze-kiang,  to  which  point  also  a  line  of  tele 
graph  (now  extended  to  Peking)  was  opened  in  1881.  The 
principal  articles  of  import  are  shirtings,  drills,  T-cloths, 
jeans  and  twills,  opium,  woollens,  steel,  lead,  needles, 
Japanese  sea- weed,  and  sugar;  and  of  export,  skins,  beans 
and  pease,  straw  braid,  coal,  dates,  wool,  tobacco,  and 
rhubarb.  The  coal  exported  is  brought  from  the  Kaiping 
colliery  to  the  east  of  T'ientsin;  its  output  in  1885  was 
181,039  tons,  54,976  tons  more  than  in  1884.  An  ex 
perimental  railway  nearly  two  miles  long  has  lately  been 
constructed  at  T'ientsin. 

In  1853  T'ientsin  was  besieged  by  an  army  of  Taiping  rebels, 
which  had  been  detached  from  the  main  force  at  Nanking  for  the 
capture  of  Peking.  The  defences  of  T'ientsin,  however,  saved  the 
capital,  and  the  rebels  were  forced  to  retreat.  Five  years  later  Lord 
Elgin,  accompanied  by  the  representative  of  France,  steamed  up  the 
Peiho,  after  having  forced  the  barriers  at  Taku,  and  took  peaceable 


possession  of  the  town.  Here  the  treaty  of  1858  was  signed.  Two 
years  later,  in  consequence  of  the  treacherous  attack  made  on  the 
English  plenipotentiary  the  preceding  year  at  Taku,  the  city  and 
suburbs  were  occupied  by  an  allied  English  and  French  force,  and 
were  held  for  two  years.  The  city  was  constituted  an  open  port. 
On  the  establishment  of  Roman  Catholic  orphanages  some  years 
later  the  pretensions  of  the  priests  so  irritated  the  people  that  on 
the  occurrence  of  an  epidemic  in  the  schools  they  attacked  the 
French  and  Russian  establishments  and  murdered  twenty  of  the 
foreign  inmates,  besides  numbers  of  their  native  followers.  The 
Chinese  Government  at  once  suppressed  the  riot,  and  sent  a  repre 
sentative  to  Europe  to  apologize  for  the  outbreak. 

TIERNEY,  GEORGE  (1761-1830),  an  English  Whig 
politician,  was  born  at  Gibraltar  on  20th  March  1761, 
being  the  son  of  a  wealthy  merchant  resident  in  Spain. 
He  was  sent  to  Peterhouse,  Cambridge,  where  he  took  the 
degree  of  LL.D.  in  1784,  and  was  called  to  the  bar ;  but, 
having  inherited  an  ample  fortune,  he  abandoned  law  and 
plunged  into  politics.  He  contested  Colchester  in  1788, 
when  both  candidates  received  the  same  number  of  votes, 
but  Tierney  was  declared  elected.  He  was,  however,  de 
feated  in  1790.  He  sat  for  Southwark  from  1796  to  1806, 
and  then  represented  in  turn  Athlone  (1806-7),  Bandon 
(1807-12),  Appleby  (1812-18),  and  Knaresborough  (1818- 
30).  When  Fox  seceded  from  the  House  of  Commons, 
Tierney  became  a  prominent,  if  not  the  leading,  opponent 
of  Pitt's  policy.  It  was  perhaps  for  this  reason  that  he 
was  disliked  by  Fox.  In  1797 — such  was  the  height  of 
political  passion  at  this  epoch — Wilberforce  noted  in  his 
diary  that  Tierney's  conduct  was  "truly  Jacobinical";  and 
in  May  1798  Pitt  accused  him  of  want  of  patriotism.  As 
the  words  were  not  withdrawn,  a  duel  ensued  at  Putney 
Heath  on  Sunday,  27th  May  1798;  but  neither  combatant 
was  injured.  In  1803  Tierney,  partly  through  gratitude 
for  the  peace  which  had  been  ratified  with  France  and 
partly  because  Pitt  was  out  of  office,  joined  the  ministry 
of  Addington  as  treasurer  of  the  navy,  and  was  created  a 
privy  councillor ;  but  this  ill-advised  step  alienated  many 
of  his  supporters  among  the  middle  classes,  and  offended 
most  of  the  influential  Whigs.  On  the  death  of  Fox  he 
joined  (1806)  the  Grenville  ministry  as  president  of  the 
board  of  control,  with  a  seat  in  the  cabinet,  and  thus 
brought  himself  once  more  into  line  with  the  Whigs. 
After  the  death  of  Ponsonby  in  1817  Tierney  became  the 
recognized  leader  of  the  opposition  in  the  House  of  Com 
mons.  In  the  neutral  ministry  of  Canning,  the  place  of 
master  of  the  mint  was  held  by  him,  and  when  Lord 
Goderich  succeeded  to  the  lead  Tierney  was  admitted  to 
the  cabinet ;  but  he  was  already  suffering  from  ill-health 
and  took  little  part  in  its  deliberations.  He  died  suddenly 
at  Savile  Row,  London,  on  25th  January  1830. 

Tierney  was  a  shrewd  man  of  the  world,  with  a  natural  aptitude 
for  business.  His  powers  of  sarcasm  were  a  cause  of  terror  to  his 
adversaries,  and  his  presence  in  debate  was  much  dreaded.  His 
arguments  were  felicitous,  and,  though  he  never  aimed  at  the  high 
est  flights  of  eloquence,  his  choice  of  language  was  the  theme  of 
constant  admiration.  Lord  Lytton,  in  his  poem  of  St  Stephen's, 
alludes  to  "Tierney's  airy  tread,"  and  praises  his  "light  and  yet 
vigorous"  attack,  in  which  he  inflicted,  "with  a  placid  smile,"  a 
fatal  wound  on  his  opponent. 

TIERRA  DEL  FUEGO,  a  large  archipelago  at  the 
southern  extremity  of  South  America,  from  which  it  is 
separated  by  Magellan  Strait,  at  the  Narrows  and  other 
points  scarcely  a  mile  wide.  The  group  lies  between 
52°  40'  and  55°  59'  S.  lat.  and  63°  30'  and  74°  35' W.  long, 
stretching  nearly  in  a  line  with  the  Patagonian  Andes  for 
over  400  miles  north-west  and  south-east,  between  Capes 
Pillar  and  Horn,  and  for  about  270  miles  west  and  east 
from  Cape  Pillar  to  Cape  Espiritu  Santo  (Catherine  Point) 
in  the  north;  southwards  it  tapers  to  120  miles  between 
Capes  Horn  and  St  Diego,  the  latter  being  continued  east 
wards  to  Staten  Island,  which  is  not  usually  included  in 
the  group.  Although  on  ordinary  maps  this  region  pre 
sents  to  the  eye  a  hopelessly  confused  aggregate  of  islands, 
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channels,  and  fjord-like  inlets,  as  if  it  had  been  submerged 
sufficiently  to  convert  its  deep  valleys  and   gorges  into 


Map  of  Tierra  del  Fuego. 


marine  passages,  bays,  and  bights,  it  is  nevertheless  clearly 
disposed  in  three  main  sections,  which  may  be  conveniently 
named  East,  West,  and  South  Fuegia. 

East  Fuegia  consists  of  the  single  island  of  King 
Charles's  South  Land  (eastern  Tierra  del  Fuego),  which  is 
very  much  larger  than  all  the  rest  of  the  group  together, 
being  considerably  over  200  miles  long  from  north  to 
south.  It  obviously  forms  a  southern  extension  of  the 
Patagonian  pampas,  which  it  greatly  resembles  in  its  phy 
sical  constitution,  climate,  flora,  and  fauna.  The  low- 
lying,  flat  or  slightly  rolling  plains  are  covered  with  a  rich 
growth  of  tall  herbage,  which  is  frequented  by  the  rhea, 
guanaco,  and  other  animals  common  to  the  adjoining  main 
land,  and  also  peopled  by  a  branch  of  the  same  Tehuelche 
(Patagonian)  family.  In  the  south  a  long  peninsula  pro 
jects  westwards  to  the  Pacific.  This  western  limb  as 
sumes  a  mountainous  character,  Mount  Darwin  (6800  feet) 
being  situated  about  midway  on  its  south  side  and  Mount 
Sarmiento  (6900,  or  perhaps  7000  feet),  the  culminating 
point  of  the  archipelago,  much  nearer  the  Pacific.  Although 
generally  supposed  to  be  volcanic,  this  peak  presents  such 
extremely  precipitous,  in  fact,  almost  vertical  flanks  that 
John  Ball  considers  it  more  probably  "a  portion  of  the 
original  rock  skeleton  that  formed  the  axis  of  the  Andean 
chain  during  the  long  ages  that  preceded  the  great  vol 
canic  outbursts  that  have  covered  the  framework  of  the 
western  side  of  South  America."1  This  is  altogether  an 
alpine  region  with  numerous  snow-clad  summits  and  gla 
ciers  descending  down  to  the  sea  (Darwin). 

Along  the  south  side  of  East  Fuegia  flows  Beagle 
Channel,  about  55"  S.  lat.,  separating  it  from  South 
Fuegia,  which  comprises  the  islands  of  Hoste,  Navarin, 
Gordon,  Londonderry,  Stewart,  Wollaston,  and  numerous 
islets,  disposed  in  triangular  form  with  the  base  on  Beagle 
Channel  and  the  apex  at  the  rocky  headland  of  Cape  Horn. 
At  its  western  end  Beagle  Channel  takes  the  name  of 
Darwin  Sound,  which  leads  to  the  Pacific  at  Londonderry 
and  Stewart  Islands.  North  of  these  lies  Brecknock 
Peninsula,  the  westernmost  extension  of  East  Fuegia,  cut 
ting  off  South  Fuegia  from  Clarence  Island  and  Desola 
tion  Land,  which  with  Dawson  Island  and  numerous  rocks 
and  islets  constitute  West  Fuegia.  Desolation  Land,  so 
named  by  Cook,  who  supposed  it  to  form  a  continuous 
mass  stretching  from  the  western  entrance  of  Magellan 
Strait  to  Cockburn  Channel,  really  consists  of  at  least 
three,  and  possibly  more  islands,  separated  from  each 
other  by  very  narrow  channels  flowing  between  the  Pacific 
and  the  western  branch  of  Magellan  Strait.  The  name 
Desolation  has  been  reserved  for  the  northern  member  of 
the  group  terminating  at  Cape  Pillar  ;  the  one  next  to  it 
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has  been  called  Santa  Inez ;  the  other  or  others  are  still 
unnamed.  When  Ball  passed  through  the  strait,  he  was 
shown  one  of  the  narrow  sounds  "  which  have  lately  been 
ascertained  to  penetrate  entirely  through  what  used  to  be 
considered  a  single  island"  (op.  tit.,  p.  241). 

Lying  almost  in  a  line  with  the  main  Andean  axis,  both  West 
and  South  Fuegia  are  essentially  highland  regions,  conforming  in 
their  general  characteristics  to  the  intervening  western  extension 
of  East  Fuegia.  As  compared  with  the  great  mass  of  the  latter, 
they  are  everywhere  extremely  rugged  and  mountainous,  having 
a  mean  elevation  of  not  less  than  3000  feet,  a  much  moister  climate, 
and  arboreal  instead  of  grassy  vegetation.  The  isothermals  of 
32°  Fahr.  for  July  (winter)  and  50°  Fahr.  for  January  (summer),  with 
a  mean  annual  temperature  of  42°  Fahr.,  show  that  tolerably  mild 
winters  are  followed  by  cool  summers,  both  seasons  being  accom 
panied  by  overcast  skies,  constant  and  sudden  changes  from  fair  to 
foul  weather ;  whilst  fogs,  mists,  rains,  snows,  and  high  winds 
(prevailing  throughout  the  year)  endanger  the  navigation  of  the 
intricate  inland  channels,  and  render  the  archipelago  one  of  the 
dreariest  regions  on  the  globe. 

A  botanical  parting  line  seems  to  be  constituted  by  the  range  of 
lulls  running  back  of  Punta  Arenas  along  the  east  side  of  Brunswick 
Peninsula  (which,  although  attached  by  a  narrow  neck  of  land  to 
Patagonia,  belongs  physically  to  the  insular  domain),  and  termin 
ating  at  Cape  Froward  (53°  54'  S.  lat),  the  southernmost  point  of 
the  American  mainland.  West  and  south  of  this  line  the  pampas 
are  replaced  by  lofty  mountains  clothed  with  a  dense  forest  vege 
tation  from  the  water's  edge  to  heights  of  1000  and  1200  feet, 
above  which  stretches  a  zone  of  peaty  soil  with  stunted  alpiiie 
plants  as  far  as  the  snow  line  (3000  to  3500  feet).  The  forest 
species  are  chiefly  an  evergreen  beech  (Fagus  antardica,  S.)  and 
the  winter  bark  ( Winteria  aromatica),  also  evergreen,  with  tall 
smooth  stem  and  glossy  leaves  like  the  laurel.  Wild  celery,  cress, 
cochlearia,  and  other  anti-scorbutic  plants  occur  on  both  sides  of 
Magellan  Strait,  and  the  beech  nourishes  a  large  yellow  mushroom, 
which,  with  the  berries  of  a  dwarf  shrub,  is  the  only  vegetable  food 
of  the  natives. 

In  West  and  South  Fuegia  the  fauna  is  restricted  mainly  to  two 
species  of  fox,  a  bat,  rats,  mice,  the  sea  otter,  the  penguin  and  other 
aquatic  birds,  and  various  cetaceans  in  the  surrounding  waters. 

To  the  three  geographical  divisions  correspond  three  well-marked 
ethnical  groups, — the  Ouas  of  East,  the  Yaghans  of  South,  and 
the  Alacalufs  of  West  Fuegia.  The  first  are  estimated  to  number 
2000,  the  others  3000  each,  making  a  total  population  of  some 
8000  for  the  whole  archipelago.  The  Onas  are  Patagonians  who 
have  crossed  the  strait.  The  Alacalufs  are  also  immigrants  from 
the  mainland,  but  probably  they  came  at  an  earlier  date,  and  from 
the  western  uplands,  being  apparently  a  branch  of  the  Auca  (Arau- 
canian)  race  of  the  Patagonian  and  Chilian  Cordilleras.  They 
differ  altogether  in  speech  both  from  the  Onas,  with  whom  they 
come  scarcely  anywhere  in  contact,  and  from  the  Yahgans,  who  are 
the  true  aborigines  of  the  archipelago.  These  last  are  in  exclusive 

gissession  of  South  Fuegia,  and  also  occupy  the  north  side  of 
eagle  Channel  about  Mount  Darwin  and  further  west.  To  them 
alone  missionary  enterprise  has  hitherto  been  extended,  and  the 
English  station  of  Ushiwaya  on  Beagle  Channel  has  for  some  years 
been  the  only  centre  of  civilizing  influences  in  the  archipelago. 
As  Lieutenant  Bove  of  the  Italian  Antarctic  expedition  has  made 
a  special  study  of  this  branch,1  they  are  much  better  known  than 
either  of  the  neighbouring  races.  If  they  represent  an  earlier 
Araucanian  immigration  than  that  of  the  Alacalufs,  their  ex 
tremely  low  social  state,  on  which  all  observers  are  unanimous, 
may  be  regarded  as  the  result  of  degradation  from  a  higher  con 
dition  during  their  long  sojourn  in  their  present  inhospitable  en 
vironment.  But  it  seems  more  probable  that  they  are  the  direct 
descendants  of  the  primitive  race  by  which  the  archipelago  has 
been  occupied  from  a  vastly  remote  period,  as  is  shown  by  the  very 
great  number  of  kitchen-middens  recently  discovered  on  the  coast. 
Although  taller  than  the  Negritoes  of  the  eastern  hemisphere 
(4  feet  10  inches  to  5  feet  4  inches),  the  Yahgans  present  in  some 
respects  a  more  debased  type,  characterized  by  low  brows,  prominent 
zygomatic  arches,  large  tumid  lips,  flat  nose,  loose  wrinkled  skin 
("  pelle  grinzosa  e  cadente,"  says  Bove),  black  restless  eyes  very  wide 
apart,  coarse  black  unkempt  hair,  and  head  and  chest  dispropor 
tionately  large  compared  with  the  extremely  slender  and  outwardly 
curved  legs,  conveying  an  impression  of  top-heaviness  like  that  of 
the  Akkas  of  equatorial  Africa.  Their  mental  qualities  are  on  the 
same  low  level,  as  is  indicated  by  the  almost  total  absence  of  clothing 
under  such  inclement  skies,  by  the  brutal  treatment  of  their  women, 
who  when  old  and  useless  are  often  eaten,  by  the  lack  of  human 
affections  or  love  of  offspring,  who  in  rough  weather  are  thrown 
overboard  (Dr  Fenton),  either  as  a  peace  offering  to  the  spirits  of 
the  storm  or  to  lighten  the  canoe,  and  by  many  repulsive  practices 
connected  with  their  food  and  social  habits.  The  tribal  organiza- 

1  See  Guido  Cora's  Cosmos  for  May  1883. 
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tion  has  not  yet  been  reached,  each  family  circle  living  apart  and 
combining  only  in  small  groups  against  some  common  enemy,  but 
recognizing  no  hereditary  chief  or  even  any  temporary  leader.  Yet 
the  missionaries,  who  have  reduced  the  language  to  writing  (Gospel 
of  St  Luke,  London,  1881),  assert  that  it  contains  no  less  than  30,000 
words,  although  the  numerals  stop  at  jive,  already  a  compound 
form  (cu-pash-pa),  and  although  the  same  word  expresses  both  hand 
and  finger.  But  they  have  obviously  failed  to  distinguish  between 
distinct  terms  and  the  endless  grammatical  intricacies  in  which 
this,  like  so  many  other  rude  forms  of  speech,  is  still  involved. 

Since  1881  the  eastern  portion  of  Fuegia  (with  Staten  Island) 
has  belonged  to  the  Argentine  Republic  and  the  western  to  Chili. 
The  boundary  line,  which  is  purely  conventional,  runs  from  Cape 
Espiritu  Santo  due  south  to  Beagle.  Channel.  Neither  power  has 
hitherto  occupied  any  part  of  Fuegia,  except  Punta  Arenas  (Sandy 
Point)  on  the  Patagoniau  side  of  Magellan  Strait,  where  the  Chilians 
have  for  some  years  maintained  a  convict  and  coaling  station. 

Fuegia  was  discovered  by  Magellan  in  1520,  when  he  sailed 
through  the  strait  named  after  him,  and  called  this  region  the 
"Land  of  Fire,"  either  from  now  extinct  volcanic  flames,  or  much 
more  probably  from  the  fires  kindled  by  the  natives  along  parts 
of  his  course.  In  1578  Drake  first  sighted  the  point  which  in 
1616  was  named  Cape  Hoorn  (Anglicized  Horn)  by  the  Dutch  navi 
gators  Lemaire  and  Schouten.  In  1619  the  brothers  Nodal  first 
circumnavigated  the  archipelago,  which  was  afterwards  visited  at 
intervals  by  Wood  and  Narborough  (1670),  Gennes  and  Froger 
(1696),  Byron  (1764),  Wallis  and  Carteret  (1767),  Cook  (1768),  and 
Weddell  (1822).  But  no  systematic  exploration  was  attempted 
until  the  British  Admiralty  undertook  a  thorough  survey  of  the 
whole  group  by  King  (1826-28)  and  Fitzroy  (1831-36).  The  latter 
expedition  (Voyage  of  the  " £eagle")  was  accompanied  by  Charles 
Darwin,  then  a  young  man.  To  these  admirable  surveys  is  due 
most  of  the  present  geographical  terminology  of  the  archipelago. 
Since  then  the  work  of  exploration  has  been  continued  and  nearly 
completed  by  Dumont  d'Urville  (1837),  Charles  Wilkes  (1839), 
Parker  Snow  (1855),  Bove  (1883),  and  various  English,  American, 
and  Roman  Catholic  missionaries. 
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TIFFIX,  a  city  of  the  United  States,  in  Seneca  county 
(of  which  it  is  the  county  seat),  Ohio,  stands  upon  the 
Sandusky  river,  in  41°  7'  N.  lat.,  83°  11'  W.  long.,  42  miles 
south-east  of  Toledo.  The  city  is  situated  in  the  midst  of 
an  agricultural  region,  for  which  it  serves  as  a  shipping 
and  supply  point,  and  has  three  railroads — the  Baltimore 
and  Ohio,  the  Indiana,  Bloomington,  and  Western,  and  the 
North -Western  Ohio.  It  is  the  seat  of  Heidelberg  College, 
one  of  the  minor  educational  institutions  of  the  State. 
Tiffin  had  in  1880  a  population  of  7879,  an  increase  of 
2231  over  that  in  1870. 

TIFLIS,  capital  of  the  province  of  the  same  name  and 
of  Eussian  Caucasia,  is  picturesquely  situated  (44°  48'  E. 
long.,  41°  42'  N.  lat.)  at  the  foot  of  high  mountains,  on 
both  banks  of  the  river  Kur,  some  500  feet  above  the  level 
of  the  Black  Sea.  The  heat  in  summer  is  excessive,  owing 
to  the  confined  position;  but  the  surrounding  hills  (1350 
to  2400  feet)  shelter  the  town  effectively  from  the  cold 
winds  of  a  generally  severe  winter.  A  large  square,  the 
cathedral,  one  or  more  handsome  streets,  gardens,  bridges, 
many  fine  or  neat  buildings — among  them  the  grand-ducal 
palace,  the  opera-house,  and  the  museum — European  shops, 
the  club  or  circle,  hotels,  and  public  offices  are  evidence 
that  Western  civilization  has  not  only  penetrated  but  has 
long  prevailed  in  this  geographically  remote  town.  Of  its 
54  churches  26  are  Armenian,  2  Lutheran,  and  I  Catholic. 
The  (Sion)  cathedral  traces  back  its  origin  to  the  5th  cen 
tury  ;  but  in  the  interval  it  has  suffered  much  and  often. 
Other  churches  date  from  the  14th  and  15th  centuries, 
the  Armenian  cathedral  of  Vank  from  1480,  and  the 
Catholic  church  from  the  14th  century.  Tiflis  has  two 


gymnasia  and  pro-gymnasia  for  boys  and  two  for  girls,  and 
a  number  of  other  schools ;  several  scientific  societies,  of 
which  the  Caucasian  branch  of  the  geographical  society  is 
well  known  ;  an  astronomical  and  a  physical  observatory  ; 
and  a  public  library.  The  manufactures  of  the  place  are 
limited  to  a  few  cotton  and  silk  factories,  tanneries,  soap- 
works,  and  brick-works.  But  the  petty  trades  are  largely 
developed ;  and  the  artisans  of  Tiflis  (about  8000)  are  re 
nowned  as  silversmiths,  gunsmiths,  and  sword-makers. 
Since  1883  Tiflis  has  been  in  railway  connexion  with  Poti 
and  Batum  on  the  Black  Sea  and  with  Baku  on  the  Cas 
pian;  but  the  line  from  Russia  to  Vladikavkaz  has  not 
yet  crossed  the  main  chain  of  the  Caucasus.  The  trade 
is  of  great  importance,  as  Tiflis  is  the  chief  centre  for  the 
import  of  raw  silk  and  silken  goods,  raw  cotton,  carpets, 
and  dried  fruits  from  Persia,  as  well  as  from  trans-Caucasia, 
while  a  variety  of  manufactured  wares  are  imported  from 
Russia.  The  foreign  trade  of  trans-Caucasia  with  Asia, 
mostly  carried  on  from  Tiflis,  in  1884  reached  the  value  of 
£1,729,800  for  exports,  and  £857,070  for  imports.  In 
1883  the  population  numbered  104,024,  as  against  71,051 
in  summer  1865  and  60,085  in  winter,  exclusive  of  a 
garrison  of  6800.  Ethnologically,  the  numbers  are — Ar 
menians  31,180,  Georgians  14,787,  and  Russians  12,142, 
with  an  admixture  of  about  1200  Germans,  7150  Persians 
(in  summer),  1500  Tatars,  and  some  Jews  and  Greeks. 

Many  chroniclers  and  travellers  have  written  about  Tiflis.  Per 
haps  one  of  the  fullest  accounts  is  contained  in  Brosset's  edition  of 
the  Description  Geographique  de  la  Georgia  (St  Petersburg,  1842),  by 
the  illegitimate  son  of  Wakhtang  VI.,  king  of  Karthli,  who  became 
a  pensioner  of  Peter  the  Great.  English  travellers  since  1849  de 
scribe  Tiflis  in  its  main  features  much  in  the  same  terms.  Lady 
Sheil,  writing  in  1849,  calls  it  "most  thriving,  active,  and  bustling." 
Edward  Eastwick  (I860),  estimating  its  population  at  40,000  and 
the  height  of  the  mountains  overhanging  it  at  3000  feet,  represents 
the  plain  in  which  the  city  is  situated  to  be  so  barren  that  "even 
the  Kur  .  .  .  imparts  to  it  but  a  limited  fertility."  Mounsey 
(1866)  speaks  in  warm  terms  of  its  social  charms  and  the  great 
hospitality  of  its  inhabitants,  and  notes  it  as  the  seat  of  government 
for  the  "  Caucasian  provinces  of  Russia,  headquarters  of  an  army 
of  150,000  men,  and  the  residence  of  the  governor-general."  In 
the  old  division  of  Tiflis  three  distinct  towns  were  included, — Tiflis, 
Kal'a  (the  fort),  and  Isni ;  subsequently  Tiflis  seems  to  have  become 
known  as  Saiyidabad,  Kal'a  as  Tiflis,  and  Isni  as  Aulabar.  Kal'a 
and  Isni  possessed  citadels  ;  that  of  the  former  contained  the  church 
of  St  Nicholas  and  a  royal  palace,  that  of  the  latter  the  church 
of  the  Holy  Virgin  and  the  residence  of  the  archimandrite.  The 
town  is  now  divided  into  quarters : — the  Russian  (the  finest  of  all), 
the  German,  the  Armenian,  and  that  in  which  are  congregated 
Jews,  Mohammedans,  and  the  mass  of  Orientals.  Tiflis  can  lay 
claim  to  a  very  considerable  antiquity.  In  455  the  chieftain  of 
Georgia,  "Wakhtang,  transferred  his  capital  from  Mhtset  to  the 
warm  springs  of  Tpilisi,  where  he  erected  several  churches  and  a 
fort.  In  570  the  Persians  took  the  place  and  made  it  the  residence 
of  their  rulers,  but  retained  it  only  for  ten  years.  Tiflis  underwent 
successive  plunderings  and  devastations  at  the  hands  of  the  Greeks 
in  626,  of  one  of  the  commanders  of  Omar  in  731,  of  the  Khazars 
in  828,  and  of  the  Saracens  in  851.  The  Georgians,  however,  always 
managed  to  return  to  it  and  to  keep  it  in  their  permanent  posses 
sion.  In  the  course  of  the  succeeding  centuries  Tiflis  fell  repeatedly 
into  Persian  hands  ;  and  it  was  plundered  by  Timur  about  the  end 
of  the  14th  century.  Afterwards  the  Turks  seized  it  several  times, 
and  towards  the  end  of  the  17th  century  the  Lesghians  made  attacks 
upon  it.  In  1795,  when  the  shah  of  Persia  plundered  Tiflis,  Russia 
sent  troops  to  its  protection,  and  the  Russian  occupation  became 
permanent  in  1799. 

TIGER.  Although  this  name  is  often  applied  by  settlers 
and  sportsmen  to  several  of  the  larger  Felidx,  as  the 
leopard  of  Africa  and  the  jaguar  of  America,  it  should 
properly  be  restricted  to  the  well-known  striped  species 
of  Asia,  Felis  tigris  of  Linnaeus,  an  animal  which  is  only 
rivalled  by  the  lion  in  size,  strength,  and  ferocity  among 
the  cat-like  beasts  of  prey.  It  is  a  true  cat  on  a  large 
scale,  and  possesses  all  the  essential  characters  of  the  genus 
as  defined  in  the  article  MAMMALIA  (vol.  xv.  p.  434).  It 
belongs  to  the  section  in  which  the  pupil  of  the  eye  con 
tracts  under  the  stimulus  of  light  into  a  round  spot  and 
not  a  vertical  slit,  and  in  which  the  hyoid  bone  is  con- 
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nected  loosely  with  the  skull  by  a  long  ligament,  instead 
of  by  a  continuous  chain  of  bones.  In  these  points  it 
agrees  Avith  the  lion  and  the  leopard  and  differs  from  the 
common  cat.  Almost  everything  that  is  said  in  the  article 
LION  (vol.  xiv.  pp.  680-681)  of  the  structure  of  the  skele 
ton,  teeth,  and  claws  of  that  animal  will  apply  equally 
well  to  the  tiger,  the  difference  between  the  two  lying 
mainly  in  the  skin  and  its  coverings.  There  are,  however, 
slight  distinctions  in  the  proportionate  size  of  the  lower 
teeth,  the  general  form  of  the  cranium,  and  the  relative 
length  of  the  nasal  bones  and  ascending  processes  of  the 
maxillaries  by  which  the  skull  of  the  lion  and  tiger  can 
be  easily  discriminated  by  the  practised  observer. 

Although  examples  of  both  species  present  considerable 
variations  in  size,  and  reliance  cannot  always  be  placed 
upon  alleged  dimensions,  especially  when  taken  from  skins 


Tiger  (Felis  tigris,  Linn. ). 

stripped  from  the  body,  it  seems  well  ascertained  that  the 
length  of  the  largest-sized  Bengal  tiger  may  exceed  that  of 
any  lion.  Larger  specimens  are  certainly  recorded,  but  10 
feet  from  the  tip  of  the  nose  to  the  end  of  the  tail  is,  ac 
cording  to  Jerdon,  an  unusual  length  for  a  large  male  tiger. 
The  female  is  somewhat  smaller  and  has  a  lighter  and  nar 
rower  head.  The  tiger  has  no  mane,  but  in  old  males  the 
hair  of  the  cheeks  is  rather  long  and  spreading.  The 
ground  colour  of  the  upper  and  outer  parts  of  the  head, 
body,  limbs,  and  tail  is  a  bright  rufous  fawn,  and  these 
parts  are  beautifully  marked  with  transverse  stripes  of  a 
dark,  almost  black  colour.  The  markings  vary  much  in 
different  individuals,  and  even  on  the  two  sides  of  the 
same  individual.  The  under  parts  of  the  body,  the  inside 
of  the  limbs,  the  cheeks,  and  a  large  spot  over  each  eye 
are  nearly  white.  The  tigers  which  inhabit  hotter  regions, 
as  Bengal  and  the  south  Asiatic  islands,  have  shorter  and 
smoother  hair,  and  are  more  richly  coloured  and  distinctly 
striped  than  those  of  northern  China  and  Siberia,  in  which 
the  fur  is  longer,  softer,  and  lighter  coloured. 

The  tiger  is  exclusively  Asiatic,  but  has  a  very  wide 
range  in  that  continent,  having  been  found  in  almost  all 
suitable  localities  south  of  a  line  drawn  from  the  river 
Euphrates,  passing  along  the  southern  shores  of  the  Caspian 
and  Sea  of  Aral  by  Lake  Baikal  to  the  Sea  of  Okhotsk. 
Its  most  northern  range  is  the  territory  of  the  Amur, 
its  most  southern  the  islands  of  Sumatra,  Java,  and  Bali. 
Westward  it  reaches  to  Turkish  Georgia  and  eastward  to 
the  island  of  Saghalin.  It  is  absent,  however,  from  the 
great  elevated  plateau  of  Central  Asia,  nor  does  it  inhabit 


Ceylon,  Borneo,  or  the  other  islands  of  the  Indo-Malayan 
Archipelago,  except  those  named. 

The  principal  food  of  the  tiger  in  India  is  cattle,  deer, 
wild  hog,  and  pea -fowl,  and  occasionally  human  beings. 
The  regular  "  man-eater  "  is  generally  an  old  tiger  whose 
vigour  is  passed,  and  whose  teeth  are  worn  and  defective ; 
it  takes  up  its  abode  in  the  neighbourhood  of  a  village, 
the  population  of  which  it  finds  an  easier  prey  than  the 
larger  or  wilder  animals  named  above.  Though  chiefly 
affecting  grassy  plains  or  swamps,  it  is  also  found  in  forests, 
and  seems  to  be  fond  of  haunting  the  neighbourhood  of 
old  ruins.  As  a  rule,  tigers  do  not  climb  trees ;  but  when 
pressed  by  fear,  as  during  an  inundation,  they  have  been 
known  to  do  so.  They  take  to  the  water  readily  and  are 
good  swimmers.  The  tigers  of  the  Sundarbans  (Ganges 
delta)  continually  swim  from  one  island  to  the  other  to 
change  their  hunting-grounds  for  deer.  The  following 
extract  from  Sir  J.  Fayrer's  Royal  Tiger  of  Bengal  (1875) 
may  complete  this  notice  of  the  tiger's  habits. 

"  The  tigress  gives  birth  to  from  two  to  five,  even  six  cubs  ;  but 
three  is  a  frequent  number.  She  is  a  most  atfectionate  and  attached 
mother,  and  generally  guards  and  trains  her  young  with  the  most 
watchful  solicitude.  They  remain  with  her  until  nearly  full-grown, 
or  about  the  second  year,  when  they  are  able  to  kill  for  themselves 
and  begin  life  on  their  own  account.  Whilst  they  remain  with 
her  she  is  peculiarly  vicious  and  aggressive,  defending  them  with 
the  greatest  courage  and  energy,  and  when  robbed  of  them  is  terrible 
in  her  rage  ;  but  she  has  been  known  to  desert  them  when  pressed, 
and  even  to  eat  them  when  starved.  As  soon  as  they  begin  to 
require  other  food  than  her  milk,  she  kills  for  them,  teaching  them 
to  do  so  for  themselves  by  practising  on  small  animals,  such  as 
deer  and  young  calves  or  pigs.  At  these  times  she  is  wanton  and 
extravagant  in  her  cruelty,  killing  apparently  for  the  gratification 
of  her  ferocious  and  bloodthirsty  nature,  and  perhaps  to  excite  and 
instruct  the  young  ones,  and  it  is  not  until  they  are  thoroughly 
capable  of  killing  their  own  food  that  she  separates  from  them. 
The  young  tigers  are  far  more  destructive  than  the  old.  They  will 
kill  three  or  four  cows  at  a  time,  whilst  the  older  and  more  ex 
perienced  rarely  kill  more  than  one,  and  this  at  intervals  of  from 
three  or  four  days  to  a  -week.  For  this  purpose  the  tiger  will  leave 
its  retreat  in  the  dense  jungle,  proceed  to  the  neighbourhood  of  a 
village  or  gowrie,  where  cattle  feed,  and  during  the  night  will  steal 
on  and  strike  down  a  bullock,  drag  it  into  a  secluded  place,  and 
then  remain  near  the  "murrie,"  or  "kill,"  for  several  days,  until 
it  has  eaten  it,  when  it  will  proceed  in  search  of  a  further  supply, 
and,  having  found  good  hunting  ground  in  the  vicinity  of  a  village 
or  gowrie,  continue  its  ravages,  destroying  one  or  two  cows  or 
buffaloes  a  week.  It  is  very  fond  of  the  ordinary  domestic  cattle, 
which  in  the  plains  of  India  are  generally  weak,  half -starved, 
under-sized  creatures.  One  of  these  is  easily  struck  down  and 
carried  or  dragged  off.  The  smaller  buffaloes  are  also  easily  dis 
posed  of;  but  the  buffalo  bulls,  and  especially  the  wild  ones,  are 
formidable  antagonists,  and  have  often  been  known  to  beat  the 
tiger  off,  and  even  to  wound  him  seriously."  (W.  H.  F.) 

TIGER  CAT.     See  OCELOT. 

TIGRANES,  or  DIKRAN,  a  name  borne  by  several  kings 
of  ancient  Armenia.  According  to  the  legend  of  the  Ar 
menians,  the  first  of  these  kings  was  the  Tigranes  who  in 
Xenophon's  romance  appears  as  the  schoolfellow  of  Cyrus, 
and  to  him  they  ascribe  the  foundation  of  Tigranocerta 
(Dikranagerd)  on  the  Tigris.  But  in  reality,  as  classical 
writers  relate,  this  city  was  built  by  the  first  historical 
Tigranes  of  Armenia,  variously  known  as  TIGEANES  II. 
and  TIGRANES  I.,  for  whose  history  see  PERSIA,  vol.  xviii. 
p.  595  sq.  His  son  Tigranes  is  known  by  his  rebellion 
against  his  father  (PERSIA,  ut  supra).  TIGRANES  III. 
(II.),  grandson  of  Tigranes  II.  (I.),  had  a  short  reign,  which 
he  owed  to  a  revolution  at  home  and  the  favour  of  Augustus. 
He  came  to  the  throne  in  20  B.C.,  having  previously  been 
an  exile  at  Rome.  Tigranes  IV.  (III.)  was  seated  on  the 
throne  by  the  Parthians  (PERSIA,  p.  600).  For  Tigranes 
V.  (c.  60  A.D.),  a  great-grandson  on  his  mother's  side  of 
Herod  the  Great,  see  PERSIA,  vol.  xviii.  p.  602. 

TIGRIS,1  the  shorter  of  the  two  large  rivers  rising  in 

*  The  Tigris  is  the  Hiddekel  of  the  Bible,  the  Diklat  or  Idiklat  of 
the  cuneiform  monuments.  The  old  Persian  form  Tigra  (' '  swift  as  an 
arrow  "),  whence  Tigris,  seems  to  be  connected  etymologically  with 


T  I  L  — T  I  L 


387 


the  highlands  of  Armenia  and  Kurdistan,  and  (when  turned 
southward)  running  each  its  own  independent  course  to 
the  Persian  Gulf.  Like  the  Euphrates,  the  Tigris  rises 
from  two  principal  sources,  of  which  the  western  and  more 
distant— in  38°  10'  N.  lat.  and  about  39°  20'  E.  long— is 
a  little  south  of  Lake  Giuljek,  in  a  peninsula  formed  by 
the  Euphrates,  and  some  2  or  3  miles  only  from  the  channel 
of  that  river.  The  names  and  sources  of  the  different 
streams  forming  the  Western  Tigris — or  that  part  of  the 
upper  river  which  runs,  roughly  speaking,  from  Diarbekr 
to  the  junction  with  the  Eastern  Tigris,  about  50  miles 
north -north -west  from  Jezira  Ibn  Omar — are  given  by 
Consul  Taylor  as  the  Arganeh  M'adan  and  the  Dibeneh  Su, 
uniting  at  Ammaneh  castle ;  the  Ambar  Su,  rising  at 
Heyni ;  the  Batman  Su,  formed  by  the  Kulp,  the  Kaushan, 
and  the  Sarum,  rising  north  and  north-west  of  Nerjiki; 
and  the  Khuzu  or  Huzu  and  the  Arzen-Redhwan  or  Yezid 
Khaneh  Su.  Of  the  Eastern  Tigris  the  chief  tributaries 
are  the  Bohtan  Su  and  its  feeder  the  Bitlis  (which  receives 
the  Keyzer  or  Shirwan),  the  Mox,  the  Shattak,  the  Cham- 
kari,  and  the  Sarhal  Su.  Of  these  the  most  northerly 
points  may  be  found  on  the  Kulp  or  Dibeneh  Su  about  38° 
40'  N.  lat.  and  the  most  easterly  on  the  Shattak  in  42°  50' 
E.  long. 

After  the  junction  of  the  eastern  and  western  branches 
(see  the  accompanying  map)  the  river  pursues  a  winding 
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Map  showing  the  tributaries  of  the  Tigris. 

course,  generally  south-east,  for  about  800  miles,  via  Mosul 
and  Baghdad,  to  the  point  of  union  with  the  Euphrates  at 
Kurna,  whence  it  becomes  known  as  the  Shattu  1-Arab, 
and  falls  into  the  sea  some  70  miles  farther  down.  Between 
Mosul  and  Baghdad  the  Tigris  receives  from  its  left  the 
Great  and  the  Little  Zab  and  other  tributaries  from  the 
Kurdish  Mountains.  Below  the  confluence  of  the  latter 
it  is  joined  by  the  Diyala,  also  from  the  left,  while  on  the 
right  canals  and  watercourses  connect  it  more  or  less 
directly  with  the  Euphrates,  which  in  the  vicinity  of  Bagh 
dad  it  approaches  to  within  30  or  35  miles.  The  Tigris 
is  navigable  for  light  freight-bearing  steamers  up  to  Bagh 
dad,  and  for  vessels  of  lighter  draught  to  20  miles  below 
Mosul,  but  thence  to  Diarbekr  only  for  rafts.  "  But  owing 
to  the  rapidity  of  the  current  the  traffic  is  all  down  stream, 
carried  on  mainly  by  a  primitive  style  of  craft,  which  is 
broken  up  at  Baghdad  and  transported  by  camels  back  to 
Mosul.  The  journey  between  these  points  occupies  three 
or  four  days  during  the  floods  and  from  twelve  to  fourteen 
at  other  times." 

TILBURG,   or  TILBOEG,   a  town  of  Holland,  in  the 

these  names.  The  modern  Arabic  name  is  Dijla  (Aramaic  Deklath, 
Dlgla). 


province  of  North  Brabant,  13  miles  to  the  east-south-east 
of  Breda,  contains  numerous  and  extensive  woollen-fac 
tories,  employing  from  5000  to  6000  persons,  and  also 
some  calico-printing  establishments.  It  has  the  usual 
public  buildings,  including  four  Roman  Catholic  churches, 
a  Reformed  church,  and  a  synagogue,  but  none  of  architec 
tural  or  historical  interest.  The  population  in  1879  was 
28,390  and  in  1887  32,016. 

TILDEN,  SAMUEL  JONES  (1814-1886),  American  states 
man,  was  born  at  New  Lebanon,  New  York,  on  the  9th  of 
February  1814.  He  studied  at  Yale  and  at  the  university 
of  New  York,  but  ill-health  prevented  him  from  finishing 
his  course.  He  studied  law  and  rose  rapidly  to  the  first 
rank  at  the  New  York  bar.  From  boyhood  he  had  had  a 
fondness  for  politics,  but  had  sacrificed  it  to  the  practice 
of  law.  After  1860  he  drifted  into  New  York  State 
politics,  and  became  chairman  of  the  Democratic  State 
Committee  in  1866.  The  Tweed  "ring"  in  New  York 
city  dreaded  him,  and  in  1869  attempted  to  remove  him 
from  his  chairmanship.  Tilden  then  became  the  soul  of 
the  legal  attacks  upon  the  "ring,"  and  worked  for  the 
removal  of  the  corrupt  judges  who  were  their  tools ;  and 
in  the  "ring  trials"  he  accomplished  the  mathematical  feat 
of  ascertaining  and  demonstrating  from  bank-books  the 
principle  on  which  the  spoils  had  been  divided.  In  1874 
he  was  elected  governor  of  the  State  by  the  Democrats. 
For  years  another  "  ring  "  had  been  making  money  out  of 
the  State  canals.  This,  too,  Tilden  succeeded  in  breaking 
up.  In  1876  the  National  Democratic  Convention  nomi 
nated  him  for  the  presidency,  the  Republicans  nominating 
Governor  Hayes  of  Ohio.  The  result  was  the  disputed 
election  of  1876-77,  when  each  party  secured  about  the 
same  number  of  electors  outside  of  the  three  Southern 
states  of  Florida,  South  Carolina,  and  Louisiana.  The 
Democrats  had  a  majority  in  these  States ;  but  the  return 
ing  boards,  by  rejecting  votes  which  they  believed  had  been 
obtained  by  fraud  or  intimidation,  gave  their  States  to  the 
Republicans.  Two  sets  of  certificates  were  therefore  sent 
to  Washington,  and  as  no  provision  had  been  made  in  the 
United  States  constitution  for  a  dispute  of  this  kind 
there  was  no  power  authorized  to  decide  between  the  two 
parties.  In  this  emergency  Tilden  consented  to  the  ap 
pointment  of  an  extra- constitutional  body,  an  "electoral 
commission,"  to  decide  disputed  cases,  the  decisions  of 
which  were  to  hold  good  unless  reversed  by  concurrent  vote 
of  the  two  houses.  The  commission  decided  all  the  cases 
in  favour  of  the  Republican  candidates,  and  Tilden  was  de 
feated.  He  continued  in  retirement  until  his  death,  which 
took  place  at  Greystone,  New  York,  on  4th  August  1886. 

TILES  (Saxon  tigel,  connected  with  Lat.  tegida)  are  used 
for  a  great  variety  of  architectural  purposes,  such  as  cover 
ing  roofs,  floors,  and  walls,  and  are  made  of  many  different 
materials. 

1.  Roofing  Tiles.1 — In  the  most  important  temples  of 
ancient  Greece  the  roof  was  covered  with  tiles  of  white 
marble,  fitted  together  in  the  most  perfect  way  so  as 
to  exclude  the  rain.  In  most  cases,  as  in  the  Athenian 
Parthenon  and  the  existing  temple  at  JEgina,  the  tiles 
were  large  slabs  of  marble,  with  a  flange  along  each  side, 
over  which  joint-tiles  (dp/W  )  were  accurately  fitted  (see  A 
in  fig.  1).  In  the  temple  of  Apollo  at  Bassae,  though  the 
main  building  was  of  limestone,  the  roof  was  covered  with 
very  beautiful  tiles  of  Parian  marble,  which  are  specially 
mentioned  by  Pausanias  as  being  one  of  the  chief  beauties 
of  the  temple.  Some  of  these  were  found  by  Mr  Cockerell 
during  his  excavations  at  Bassse  early  in  the  1 9th  century.2 
In  design  they  resemble  the  other  examples  mentioned 


1  In  Egypt  and  Assyria  temples  and  palaces  were  mostly  roofed  with 
stone,  while  inferior  buildings  had  flat  roofs  covered  with  beaten  clay. 

2  See  Cockerell,  Temples  of  *£gina  and  Bassae,  London,  1860. 
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above,  but  are  peculiar  in  having  the  joint-piece  worked 
out  of  the  same  slab  of  marble  as  the  adjacent  tiles  (see  B 
in  fig.  1),  at  a  great  additional  cost  of  both  material  and 
labour,  in  order  to  secure  a  more  perfect  fit.  Fig.  2 


FIG.  1. — Examples  of  roofing  tiles  from  Greek  temples.  A,  B,  marble 
tiles  from  JSgina  and  Bassae,  showing  two  methods  of  working  the 
joint-tiles.  C,  C,  clay  tiles  from  Olympia.  D,  sketch  showing 
method  of  jointing  at  the  lower  edge.  E,  longitudinal  section  of  a 
clay  joint-tile  (dp/ct<5j).  F,  joint-tile  with  peg  to  fix  it. 

shows  the  way  in  which  they  were  set  on  the  roof.  Great 
splendour  of  effect  must  have  been  gained  by  continuing 
the  gleaming  white  of  the  columns  and  walls  on  to  the 
roof.  All  along  the  eaves  each  end  of  a  row  of  joint-tiles 
was  usually  covered  by  an  antefixa,  an  oval -topped  piece 


FIG.  2. — Perspective  sketch  showing  the  arrangement  of  tiles  B  in 
fig.  1,  at  Bassae.  B,  B,  Dowels  to  fix  the  joint-tiles.  C,  tilting 
piece,  a,  a,  flat  surface  of  tiles. 

of  marble  with  honeysuckle  or  some  other  conventional 
pattern  carved  in  relief.1  In  most  cases  the  Greeks  used 
terra -cotta  roofing  tiles,  shaped  like  the  marble  ones  of 
fig.  1,  A.  Others  were  without  a  flange,  being  formed  with 
a  concave  upper  surface  to  prevent  the  rain  getting  under 
the  joint -tiles.  The  lower  edge  of  the  tile,  whether  of 
marble  or  of  clay,  was  usually  half -lapped  and  fitted  into 
a  corresponding  rebate  in  the  upper  edge  of  the  next  tile 
(see  D  in  fig.  1).  The  ap//ot  also  were  half-lapped  at  the 
joints  (see  E  in  fig.  1).  All  these  were  usually  fastened 
with  bronze  nails  to  the  rafters  of  the  roof.  In  some 
cases  each  joint -tile  had  a  projecting  peg  to  fix  it  to  the 
next  dp/*os,  as  shown  at  F.  In  the  temples  of  imperial 
Rome  marble  roofing  tiles  were  used  like  those  shown  at 
fig.  1.  These  were  copied  from  the  Greeks  along  with 
most  other  architectural  features.  For  domestic  and 
other  less  important  work  clay  tiles  (tegulai)  were  em 
ployed,  of  the  form  shown  in  A,  fig.  3.  These  are  narrower 


1  Marble  tiles  are  said  to  have  been  first  made  by  Byzes  of  Naxos 
about  620  B.C.  ;  see  Pausanias,  v.  10,  2. 


at  the  lower  edge,  so  as  to  fit  in  to  the  upper  edge  of  the 
next  tile,  and  the  joints  were  covered  with  a  semicircular 
joint-tile  (imbrex).  Rows  of  terra-cotta  antefixse  were  set 
along  the  eaves  of  the  roof,  and  were  often  moulded  with 
very  beautiful  reliefs.  In  localities  which  supplied  lami 
nated  stone,  such  as  Gloucestershire  and  Hampshire  in 


FIG.  3. — A,  section  and  elevation  of  the  clay  tiles  commonly  used  in 
ancient  Rome.  B,  Roman  stone  tiles,  each  fixed  with  one  iron 
nail  at  the  top  angle.  C,  pan-tiles  used  in  mediaeval  and  modern 
times. 

Britain,  the  Romans  often  roofed  their  buildings  with 
stone  tiles,  fastened  with  iron  nails.  Fig.  3,  B,  shows  an 
.example  from  a  Roman  villa  at  Fifehead  Neville  in  Dorset, 
England.  Each  slab  had  a  lap  of  about  2  inches  over  the 
row  of  tiles  below  it ;  many  large  iron  nails  were  found 
with  these  stone  tiles.  In  a  few  cases,  in  the  most  magni 
ficent  temples  of  ancient  Rome,  as  in  those  of  Capitoline 
Jupiter  and  of  Venus  and  Rome,  and  also  the  small  circular 
temple  of  Vesta,2  tiles  of  thickly  gilded  bronze  were  used, 
which  must  have  had  the  most  magnificent  effect.  Those 
of  the  last-named  building  are  specially  mentioned  by  Pliny 
(H.N.,  xxxiv.  7)  as  having  been  made  of  Syracusan  bronze,3 
— an  alloy  in  great  repute  among  the  Romans.  The  bronze 
tiles  from  the  temples  of  Jupiter  Capitolinus  and  of  Venus 
and  Rome  were  taken  by  Pope  Honorius  I.  (625-638)  to 
cover  the  basilica  of  St  Peter,  whence  they  were  stolen  by 
the  Saracens  during  their  invasion  of  the  Leonine  city  in 
846.4 

In  mediaeval  times  lead  or  copper  5  in  large  sheets  was 
used  for  the  chief  churches  and  palaces  of  Europe;  but  in 
more  ordinary  work  clay  tiles  of  very  simple  form  were 
employed.  One  variety,  still  very  common  in  Italy,  is 
shown  in  C,  fig.  3.  In  this  form  of  so-called  "  pan-tile  " 
each  tile  has  a  double  curve,  forming  a  tegula  and  imbrex 
both  in  one.  Stone  tiles  were  also  very  common  through 
out  the  Middle  Ages.  Another  kind  of  roofing  tile,  largely 
used  in  pre-Norman  times  and  for  some  centuries  later  for 
certain  purposes,  was  made  of  thin  pieces  of  split  wood, 
generally  oak;  these  are  called  "shingles."  They  stand 
the  weather  fairly  well,  and  many  old  examples  still  exist, 
especially  on  the  wooden  towers  and  spires  of  East  Anglia. 
At  the  present  day,  when  slate  is  not  used,  tiles  of  burnt 
clay  are  the  ordinary  roofing  material,  and  many  compli 
cated  forms  have  been  invented  to  exclude  rain.  Most  of 
these  are,  however,  costly  and  do  not  answer  better  than 
a  plain  rectangular  tile  about  9  by  6  inches,  fastened  with 
two  copper  or  even  stout  zinc  nails,  and  well  bedded  on 
mortar  mixed  with  hair.  For  additional  security  clay 
tiles  are  usually  made  with  two  small  projections  at  the 


2  The  dome  of  the  Pantheon  was  covered  with  tiles  or  plates  of 
bronze  thickly  gilt,  as  were  also  the  roofs  of  the  forum  of  Trajan. 

3  Bronze  tiles  for  small  buildings  such  as  this  were  usually  of  a 
pointed  oval  form,  something  like  the  feathers  of  a  bird.     This  kind 
of  tiling  is  called  pavonaceum  by  Pliny,  H.N.,  xxxvi.  22. 

4  Part  of  the  bronze  tiles  had  been  stripped  from  the  temple  of 
Jupiter  by  the  Vandals  in  455  ;  see  Procopius,  Bell.  Van.,  i.  5. 

5  The  gilt  domes  of  Moscow  are  examples  of  this  use  of  copper. 
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upper  edge,  which  hook  on  to  the  battens  to  which  they 
are  nailed.  Broseley  (Shropshire)  is  one  of  the  chief 
places  in  England  for  the  manufacture  of  roofing  tiles  of 
the  better  sort.  The  common  kinds  are  made  wherever 
good  clay  exists.  In  some  places  pan-tiles  are  still  used 
and  have  a  very  picturesque  effect ;  but  they  are  liable  to 
let  in  the  rain,  as  they  cannot  be  securely  nailed  or  well 
bedded  in  mortar.  In  Gloucestershire,  Yorkshire,  and 
other  counties  of  England,  stone  tiles  are  still  employed, 
but  are  rapidly  going  out  of  use,  as  they  require  very  strong 
roof-timbers  to  support  them,  and  the  great  extension  of 
railways  has  made  the  common  purple  slates  cheap  in 
nearly  every  district. 

Some  of  the  mosques  and  palaces  of  Persia  are  roofed 
with  the  most  magnificent  enamelled  lustred  tiles,  decorated 
with  elaborate  painting,  so  that  they  shine  like  gold  in  the 
sun.  They  were  specially  used  from  the  13th  to  the  15th 
century.  In  style  and  method  of  manufacture  the  finest 
of  them  resemble  the  frieze  shown  in  fig.  5. 

2.  Wall  Tiles. — These  have  been  partly  described  under 
MTJEAL  DECORATION 
(vol.  xvii.  p.  35). 1 
In  most  Oriental 
countries  tiles  were 
used  in  the  most  mag 
nificent  way  through 
out  the  Middle  Ages, 
especially  in  Damas 
cus,  Cairo,  Moorish 
Spain,  and  in  the 
chief  towns  of  Persia. 
Fig.  4  shows  a  fine 
example  from  a 
mosque  in  Damas 
cus.  From  the  12th 
to  the  16th  century 
a  special  kind  of 
lustred  tile  was 
largely  employed  for 
dadoes,  friezes,  and 
other  wall  surfaces, 
being  frequently 
made  in  large  slabs 
and  modelled  boldly  FlG-  4.— Wall  tiles  from  Damascus,  of  the 


in   relief,   with   sen- 


16th  century. 


tences  from  sacred  books  or  the  names  and  dates  of  reign 
ing  caliphs.  The  whole  was  picked  out  in  colour,  usually 
dark  or  turquoise  blue,  on  a  ground  of  cream-white  enamel, 
and  in  the  last  firing  minute  ornaments  in  copper  lustre 
were  added  over  the  whole  design,  giving  the  utmost 
splendour  of  effect  (see  fig.  5).  Great  skill  and  taste  are 
shown  by  the  way  in  which  the  delicate  painted  enrich 
ments  are  made  to  contrast  with  the  bold  decoration  in 
relief.  These  lustred  tiles  sometimes  line  the  prayer-niche 
in  houses  and  mosques ;  in  such  cases  the  slabs  usually  have 
a  conventional  representation  of  the  kaaba  at  Mecca,  with 
a  lamp  hanging  in  front  of  it  and  a  border  of  sentences 
from  the  Koran.2  The  mosques  of  Persia  are  specially 
rich  in  this  method  of  decoration,  magnificent  examples 
existing  at  Natenz,  Seljuk,  Tabriz,  Ispahan,  and  other 
places.3  In  the  16th  and  17th  centuries  tiles  of  a  coarse 
kind  of  majolica  were  used  for  wall  decoration  in  southern 
Spain ;  some  rich  examples  still  exist  in  Seville.  These 
appear  to  be  the  work  of  Italian  potters  who  had  settled 
in  Spain.  The  azulejos  (wall  tiles)  in  the  Alhambra  and 


1  For  the  enamelled  wall  tiles  of  ancient  Egypt,  see  POTTERY,  vol. 
xix.  p.  603. 

2  The  South  Kensington  Museum,  London,  contains  many  fine  ex 
amples,  as  well  as  of  the  later  sorts,  like  those  shown  in  fig.  4. 

3  See  Coste,  Monuments  de  la  Perse,  Paris,  1867. 


other  buildings  in  Spain  are  among  the  most  beautiful 
productions  of  Hispano-Moorish  art.4  In  technique  they 
resemble  majolica ;  but  the  finest  kinds,  dating  from  the 


FIG.  5. — Persian  lustred  tiles  of  the  13th  century,  forming 
part  of  a  frieze.     (South.  Kensington  Museum. ) 

14th  and  15th  centuries,  have  designs  taken  from  mosaic 
patterns,  with  complicated  lines  of  geometrical  interlacings.5 
3.  Floor  Tiles.— From  the  12th  to  the  16th  century 
floor  tiles  in  most  northern  countries  of  Europe  were  made 
by  filling  up  with  clay  of  a  different  colour  patterns  sunk 
in  slabs  of  clay  (see  ENCAUSTIC  TILES).  In  Italy,  during 
the  latter  part  of  the  loth  and  the  first  half  of  the  16th 
century,  majolica  tiles,  rich  both  in  pattern  and  in  colour, 
were  used  for  pavements  in  many  places.  Comparatively 
few  examples  now  exist ;  the  majolica  enamel  was  too  soft 
to  stand  the  wear  of  feet.  One  of  the  small  south  chapels 
in  the  church  of  S.  Maria  del  Popolo  in  Rome  has  a  very 
fine  pavement  of  these  tiles,  executed,  probably  at  Forli, 
about  1480  for  Cardinal  della  Rovere  (Julius  II.),  whose 
arms — an  oak  tree — are  repeated  frequently  among  the 
rich  decorations.  A  still  more  magnificent  tile  floor  in 
the  uppermost  of  Raphael's  Vatican  loggie  is  mentioned 
under  ROBBIA  (vol.  xx.  p.  591).  The  same  article  (p.  589) 
describes  the  exquisite  majolica  tiles  which  Luca  della 


FIG.  6. — Majolica  paving  tiles  from  Siena,  made  in  1509. 
(South  Kensington  Museum.) 

Robbia  made  as  a  border  for  the  tomb  of  Bishop  Federight 
at  Florence.  Fine  examples  of  tile  paving  of  1487  exist 
in  the  basilica  of  S.  Petronio  at  Bologna,  and  others  of 

4  The  method  of  manufacture  employed  by  Moslem  races  for  tiles 
is  the  same  as  that  used  for  their  pottery ;  see  vol.  xix.  p.  620,  also 
MURAL  DECORATION,  vol.  xvii.  pp.  35-36. 

5  For  the  decorative  use  of  tiles,  see  Julien  Foy,  La  Ceramique  des 
Constructions,  Paris,  1883. 
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rather  earlier  date  in  S.  Paolo  at  Parma.  The  chapel  of 
St  Catherine  at  Siena  and  the  church  of  S.  Sebastiano  at 
Venice  have  majolica  paving  of  about  1510.  Fig.  6  shows 
an  example  of  about  this  date  from  the  Petrucci  Palace 
in  Siena,  now  in  the  South  Kensington  Museum.1  In 
the  early  part  of  the  16th  century  majolica  tiles  from 
Spain  were  occasionally  imported  into  England.  At  the 
south-east  of  the  mayor's  chapel  at  Bristol  there  exists, 
though  much  worn,  a  fine  pavement  of  Spanish  tiles  dating 
from  about  1520.  Others  have  been  found  in  London,  at 
Newington  Butts,  and  in  other  places.  At  the  present 
time  imitations  of  the  unfortunately  named  "  encaustic 
tiles  "  are  almost  the  only  sort  employed  in  England  and 
other  northern  countries.  Very  coarse  and  poorly  designed 
majolica  tiles  are  still  made  and  used  for  paving  in  Italy 
and  Spain.  (j.  H.  M.) 

TILLEMONT,  S&JASTIEN  LE  NAIN  DE  (1637-1698), 
ecclesiastical  historian,  was  born  at  Paris  on  30th  Novem 
ber  1637,  and  received  his  education  in  the  "petites  6coles" 
of  the  Port  Royalists,  Nicole  being  his  principal  master. 
At  an  early  age  he  became  an  admiring  student  of  Livy 
and  Baronius  and  began  to  accumulate  those  vast  collec 
tions  which  form  the  basis  of  his  monumental  works.  He 
continued  to  carry  on  his  studies  in  the  seminary  at  Beau- 
vais,  where  the  bishop  was  a  warm  patron ;  but  it  was 
not  until  1676,  two  or  three  years  after  his  return  to  Paris, 
that,  under  the  influence  of  Isaac  de  Sacy,  he  entered  the 
priesthood.  He  took  up  his  abode  in  a  humble  dwelling 
at  Port  Royal  des  Champs,  where  he  remained  till  the  dis 
persion  of  the  "solitaires"  in  1679,  after  which  event  he 
spent  the  remainder  of  his  life  (with  the  exception  of  a 
visit  to  Arnauld  in  Holland  in  1685)  at  Tillemont,  between 
Montreuil  and  Vincennes.  He  died  on  28th  January  1698 
and  was  buried  at  Port  Royal ;  in  1711  his  remains  were 
removed  to  the  church  of  St  Andre  des  Arcs,  Paris. 

His  great  work,  Aftmoires  pour  servir  A  I'histoire  eccUsiastique  des 
six  premiers  siedes  to  513  A.D.  (1693-1712, 16  vols.,  4to),  is  a  model 
of  patient,  exhaustive,  and  what  Gibbon  has  called  "sure-footed" 
erudition  (see  vol.  v.  p.  765).  Of  his  equally  learned  Histoire  des 
empereurs  et  des  autres  princes  qui  ont  rignt  durant  Us  six  premiers 
siedes  de  I'eglise  (1690-1738,  4to)  no  more  than  four  volumes  were 

Biblished.  Tillemont  also  gave  valuable  assistance  to  Hermant, 
u  Fosse,  and  other  Port  Royalists  in  their  historical  work. 
TILLOTSON,  JOHN  (1630-1694),  archbishop  of  Can 
terbury,  was  the  son  of  a  Puritan  clothier  in  Sowerby, 
Yorkshire,  where  he  was  born  in  October  1630.  He  en 
tered  as  a  pensioner  of  Clare  Hall,  Cambridge,  in  1647, 
graduated  in  1650,  and  was  made  fellow  of  his  college  in 
1651.  Chillingworth's  Religion  of  Protestantism  biassed 
his  mind  against  Puritanism,  and  the  bias  was  further 
confirmed  by  intercourse  with  Cudworth  and  others  at 
Cambridge.  In  1656  he  became  tutor  to  the  son  of 
Edward  Prideaux,  attorney-general  to  Cromwell.  In  what 
year  he  took  orders  is  unknown,  but,  according  to  the  Life 
published  in  1717,  the  person  who  ordained  him  was  Dr 
T.  Sydserf,  a  Scottish  bishop.  Tillotson  was  present  at 
the  Savoy  Conference  in  1661,  and  remained  identified 
with  the  Presbyterians  till  the  passing  of  the  Act  of  Uni 
formity  in  1662.  Shortly  afterwards  he  became  curate  of 
Cheshunt,  Herts,  and  in  June  1663  rector  of  Keddington, 
Suffolk.  For  several  years  after  his  ordination  he  devoted 
himself  to  an  exact  study  of  the  Scriptures,  ancient  ethics, 
and  the  writings  of  the  early  fathers,  especially  Basil  and 
Chrysostom.  The  result  was  seen  in  the  general  tone  of 
his  preaching,  which  was  practical  rather  than  theological, 
and,  though  regarded  by  some  as  latitudinarian,  was  char 
acterized  by  the  earnestness  of  sincere  conviction  and  the 
balanced  wisdom  gained  by  thoughtful  reflexion.  He  was, 
moreover,  a  man  of  the  world  as  well  as  a  divine,  and  in 

1  See  Vanzolini,  Fabbriche  di  Maioliche,  Pesaro,  1879,  ii.  p.  229  sq. ; 
and  Frati,  Pavimento  nella  Bos.  Petroniana,  Bologna,  1853. 


his  sermons  he  exhibited  a  certain  indefinable  tact  which 
enabled  him  at  once  to  win  the  ear  of  his  audience.  His 
style  is  chiefly  remarkable  for  its  simplicity  and  clearness, 
and  in  this  respect  it  mirrored  his  own  candour  and  sin 
cerity.  The  qualities  above  mentioned  won  him  in  his 
lifetime  the  reputation  of  "  having  brought  preaching  to 
perfection ";  and  probably  it  was  because  he  was  neither 
brilliant,  original,  nor  profound  that  his  preaching  was  so 
universally  admired.  "His  sermons,"  says  Burnet,  "were 
so  well  heard  and  liked,  and  so  much  read,  that  all  the 
nation  proposed  him  as  a  pattern  and  studied  to  copy 
after  him."  In  1664  he  became  preacher  at  Lincoln's 
Inn.  The  same  year  he  married  Miss  French,  daughter 
of  the  canon  of  Christ  Church,  Oxford,  and  niece  of  Oliver 
Cromwell;  and  he  also  became  Tuesday  lecturer  at  St 
Lawrence,  Jewry.  Tillotson  employed  his  controversial 
weapons  with  some  skill  against  "atheism"  and  "Popery." 
In  1663  he  published  a  characteristic  sermon  on  "The 
Wisdom  of  being  Religious,"  and  in  1666  replied  to 
Sergeant's  Sure  Footing  in  Christianity  by  a  pamphlet 
on  the  Rule  of  Faith.  The  same  year  he  received  the  de 
gree  of  D.D.  In  1670  he  became  prebendary  and  in  1672 
dean  of  Canterbury.  Through  his  wife  Tillotson  became 
connected  with  Dr  Wilkins,  the  second  husband  of  her 
mother.  In  1675  he  edited  Wilkins's  Principles  of  Natural 
Religion,  completing  what  was  left  unfinished  of  it,  and 
in  1682  his  Sermons,  with  a  preface  in  which  he  vindicated 
Wilkins  from  certain  misrepresentations  of  Wood  in  his 
History  and  Antiquities  of  the  University  of  Oxford.  In 
1680  he  brought  out  Barrow's  Treatise  of  the  Pope's  Su 
premacy,  and  in  1683  his  Sermons.  On  5th  November 
1678  Tillotson  preached  a  sermon  against  Popery  before 
the  House  of  Commons,  in  which  he  maintained  that  it 
was  their  duty  to  make  provision  against  the  propagation 
of  a  religion  more  mischievous  than  irreligion  itself ;  but 
in  a  sermon  on  the  Protestant  religion  in  1680  before  the 
king  he  propounded  the  proposition  that  Catholics  could 
enjoy  their  own  faith,  but  not  openly  draw  men  off  from 
the  profession  of  the  established  religion.  Along  with 
Burnet,  Tillotson  attended  Lord  Russell  on  the  scaffold  in 
1683,  and  after  the  publication  of  Lord  Russell's  speech 
was  appointed  to  appear  before  the  privy  council ;  but  his 
explanations  were  regarded  as  satisfactory,  the  chief  sus 
picions  in  connexion  with  the  speech  resting  on  Burnet. 
Tillotson  afterwards  enjoyed  the  friendship  of  Lady  Rus 
sell,  and  it  was  partly  through  her  that  he  obtained  so 
much  influence  with  Princess  Anne,  who  followed  his  ad 
vice  in  regard  to  the  settlement  of  the  crown  on  William 
of  Orange.  He  possessed  the  special  confidence  of  William 
and  Mary,  and  was  made  clerk  of  the  closet  to  the  king, 
27th  March  1689.  It  was  chiefly  through  his  advice  that 
the  king  appointed  an  ecclesiastical  commission  for  the 
reconciliation  of  the  Dissenters,  and  he  was  regarded  as 
the  representative  in  the  commission  of  the  views  of  the 
king  and  queen.  In  August  of  this  year  he  was  appointed 
by  the  chapter  of  his  cathedral  to  exercise  the  archiepis- 
copal  jurisdiction  of  the  province  of  Canterbury  during 
the  suspension  of  Sancroft.  He  was  also  about  the  same 
time  named  dean  of  St  Paul's.  Soon  afterwards  he  was 
elected  to  succeed  Sancroft ;  but  he  accepted  the  promo 
tion  with  extreme  reluctance,  and  it  was  deferred  from 
time  to  time  at  his  request  till  April  1691.  His  attempts 
to  reform  certain  abuses  of  the  church,  especially  that  of 
non- residence  among  the  clergy,  awakened  against  him 
much  ill-will,  and  of  this  the  Jacobites  took  every  possible 
advantage  and  pursued  him  to  the  end  of  his  life  with 
insult  and  reproach.  "  This,"  Burnet  says,  "  could  neither 
provoke  him,  nor  fright  him  from  his  duty;  but  it  affected 
his  mind  so  much  that  this  was  thought  to  have  shortened 
his  days."  He  died  of  palsy  on  24th  November  1694. 
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For  his  manuscript  sermons  Tillotson's  widow  received  2500 
guineas,  then  an  unexampled  sum,  and  for  many  years  their  popu 
larity  remained  unrivalled.  During  his  lifetime  he  published  Ser 
mons  on  Several  Occasions,  1671,  republished  with  a  second  volume 
added  in  1678  ;  Fifty  Sermons  and  the  Rule  of  Faith,  1691 ;  Four 
Sermons  concerning  the  Divinity  and  Incarnation  of  our  Blessed 
Saviour,  1693  ;  Six  Sermons  on  Several  Occasions,  1694.  His  Post 
humous  Sermons,  edited  by  Dr  Ralph  Baker,  appeared  in  14  vols., 
1694  ;  third  edition,  1704.  His  Works  were  published  in  1707- 
1710,  and  were  frequently  reprinted.  In  1752  an  edition  appeared 
in  3  vols.  with  Life  by  Thomas  Birch,  D.D.,  compiled  from  Tillot 
son's  original  papers  and  letters.  Of  the  many  subsequent  editions 
the  best  is  that,  with  Life  by  Birch,  of  1 820, 1 0  vols.  Various  selec 
tions  from  his  sermons  and  works  have  been  published  separately. 

See  in  addition  to  Birch's  Life,  Welford's  Memorials,  Burnet's  Own  Times,  and 
Macaulay's  History  of  England. 

TILLY,  JOHANN  TSERCLAES,  COUNT  OF  (1559-1632),  a 
famous  general,  was  born  in  February  1559  at  the  chateau 
of  Tilly  in  Brabant.  It  was  originally  intended  that  he 
should  become  a  priest,  and  he  was  strictly  educated  by 
the  Jesuits.  He  preferred,  however,  the  life  of  a  soldier, 
and  began  his  military  career  in  the  Netherlands,  under 
Alessandro  Farnese,  in  the  Spanish  service.  Afterwards 
he  joined  the  imperial  army,  and  as  lieutenant -colonel 
under  Duke  Philip  Emmanuel  of  Lorraine  greatly  distin 
guished  himself  in  Hungary  in  the  war  against  the  Turks. 
For  his  brilliant  achievements  he  was  raised  to  the  rank 
of  field-marshal.  In  1610  he  was  put  by  Maximilian  I. 
at  the  head  of  his  Bavarian  army ;  and  soon  after  the  out 
break  of  the  Thirty  Years'  War  he  was  made  commander- 
in-chief  of  the  troops  of  the  Catholic  League.  In  this 
position  he  displayed  qualities  which  placed  him  among 
the  foremost  generals  of  the  age.  After  the  battle  of 
Prague  (the  White  Hill)  in  1620  he  thoroughly  subdued 
Bohemia,  and  in  1622  conquered  the  Palatinate, — a  ser 
vice  for  which  Ferdinand  II.  gave  him  the  title  of  count. 
In  1623  he  defeated  Christian  of  Brunswick  at  Stadtlohn 
in  Westphalia,  and  in  1626  Christian  IV.  of  Denmark  at 
Lutter  in  Brunswick.  The  consequence  of  the  latter 
victory  was  that  Tilly  and  Wallenstein  were  able  to  cross 
the  Elbe ;  but,  as  Tilly  was  wounded  before  Pinneberg  in 
Schleswig-Holstein,  the  task  of  finally  compelling  the  king 
of  Denmark  to  accept  terms  of  peace  had  to  be  left  to 
Wallenstein  alone.  When  Wallenstein  was  obliged  in  1630 
to  withdraw  for  a  while  into  private  life,  Tilly  added  to  the 
functions  he  already  discharged  those  of  commander  of  the 
imperial  forces.  From  this  time  the  only  important  success 
achieved  by  him  was  the  storming  of  Magdeburg  (May 
1631),  a  success  accompanied  by  frightful  cruelties,  for 
which  he  was  at  least  in  part  responsible.  Gustavus  Adol- 
phus  had  now  come  forward  as  the  champion  of  Protest 
antism,  and  Tilly,  with  all  his  genius  and  tenacity,  was  not 
a  match  for  the  Swedish  king.  Four  months  after  the 
capture  of  Magdeburg  Tilly  was  defeated  at  Breitenfeld 
in  Saxony,  and  was  himself  so  severely  wounded  that  he 
escaped  from  the  field  with  difficulty.  In  March  1632  he 
drove  the  Swedes  from  Bamberg  and  placed  himself  in  an 
entrenched  camp  at  Rain  to  prevent  them  from  passing 
over  the  Lech.  Gustavus  Adolphus  crossed  the  stream, 
and  in  the  fight  which  ensued  Tilly  was  mortally  wounded. 
He  died  in  April  1632  at  Ingolstadt,  and  was  buried  at 
Alt-Oetting  in  Bavaria. 

Tilly  was  of  medium  height,  reserved  in  manner,  and  wholly 
indifferent  to  external  marks  of  honour.  The  Roman  Church  never 
had  a  more  devoted  servant,  and  he  gave  evidence  of  the  essential 
simplicity  of  his  character  by  declining  the  offer  of  the  emperor  to 
make  him  a  prince  and  to  grant  to  him  the  principality  of  Calen- 
berg.  As  he  was  not  married,  his  title  and  estates  descended  to 
his  nephew. 

See  Klopp,  Tilly  im  dreissigjahrigen  Kriege,  Stuttgart,  1861,  and  Villermont, 
Tilly,  Tournay,  1859. 

TILSIT,  a  commercial  town  of  East  Prussia  and  the 
capital  of  Prussian  Lithuania,  is  situated  on  the  left  bank 
of  the  Memel  or  Niemen,  52  miles  south-east  of  the  town 
of  Memel  and  60  north-east  of  Konigsberg.  The  town 


is  spacious,  and  has  a  number  of  handsome  modern  build 
ings,  including  a  town-house,  post-office,  law-courts,  and  a 
large  hospital.  It  contains  three  Protestant  churches,  a 
Roman  Catholic  church,  and  a  Jewish  synagogue.  The 
manufactures  include  soap,  leather,  shoes,  glass,  and  other 
articles,  and  there  are  iron-foundries  and  steam  flour  and 
saw  mills.  Tilsit  carries  on  trade  in  timber,  grain,  hemp, 
flax,  herrings,  and  other  northern  produce ;  but  its  trade 
with  Russia,  at  one  time  considerable,  has  fallen  off  since 
the  construction  of  the  railway  from  Konigsberg  via  Inster- 
burg  and  Gumbinnen  to  Kovno.  The  river  is  navigable 
beyond  the  town.  The  market-gardening  of  the  neigh 
bourhood  deserves  mention,  and  the  annual  horse-fair  and 
markets  are  of  considerable  local  importance.  In  1783 
the  population  was  8060 ;  in  1880  it  had  increased  to 
21,400,  and  in  1885  to  22,428. 

Tilsit,  which  received  town -rights  in  1552,  grew  up  around  a 
castle  of  the  Teutonic  order,  known  as  the  "Schalauner  Haus," 
founded  in  1288.  It  owes  most  of  its  interest  to  the  peace  signed 
here  on  9th  July  1807,  the  preliminaries  of  which  were  settled  by 
the  emperors  Alexander  and  Napoleon  on  a  raft  moored  in  the 
Memel.  The  peace  of  Tilsit,  which  constituted  the  kingdom  of 
Westphalia  and  the  duchy  of  Warsaw,  registers  the  nadir  of  Prussia's 
humiliation  under  Napoleon  (see  PRUSSIA,  vol.  xx.  p.  11).  The 
poet  Max  von  Schenkeudorf  (1784-1817)  was  born  at  Tilsit. 

TIMBER.  See  BUILDING,  FORESTS,  and  STRENGTH  OF 
MATERIALS  ;  also  FIR,  OAK,  PINE,  TEAK,  &c. 

TIMBUKTU,  or  TIMBUCTOO  (Sonrhai,  Timbutu ;  Berber, 
Tumbutku ;  Arab,  Timbuktu},  a  city  of  the  Sahara,  on  the 
southern  verge  of  the  desert,  in  18°  4'  N.  lat.  and  1°  45' 
W.  long.,  at  the  north-east  extremity  of  the  Fulah  state 
of  Moassina  (Massina),  9  miles  north  of  its  riverine  port 
Kabara,  on  the  left  bank  of  the  Niger,  at  the  confluence 
of  the  numerous  branches  of  the  Joliba  (upper  Niger) 
where  it  trends  eastwards,  and  at  the  converging  point  of 
the  main  trade  routes  from  the  Gulf  of  Guinea  and  from 
the  Mediterranean  across  the  western  Sahara.  Timbuktu 
lies  on  a  terrace  formed  by  the  southern  scarp  of  the 
desert,  about  800  feet  above  sea-level,  and  overlooking  a 
chain  of  dhayas  or  marshy  hollows,  fringed  here  and  there 
with  a  few  mimosas  and  palm  thickets,  amid  the  surround 
ing  sandy  wastes.  These  dhayas,  which  are  flooded  every 
three  or  four  years,  converting  the  lowland  tracts  between 
the  terrace  and  the  main  stream  into  a  labyrinth  of 
channels  and  backwaters,  mark  the  bed  of  a  navigable 
creek  which  formerly  branched  from  the  Niger  northwards 
to  the  foot  of  the  scarp,  and  which  in  1640  inundated  a 
low-lying  quarter  of  the  city.  According  to  Pouyanne 
and  Sabatier,  the  main  stream  followed  this  course  before 
it  took  its  present  easterly  curve  to  Burum,  where  it  bends 
southwards  to  the  coast.  Here  also  it  was  probably  joined 
at  some  remote  period  by  the  now  dried  up  Wady  Messaura 
from  the  Tuat  oases  south  of  Algeria,  although  the  rough 
levels  taken  by  Oscar  Lenz  and  others  make  it  uncertain 
whether  the  flow  through  this  depression  was  northwards 
or  southwards.  In  any  case  Timbuktu  has  been  left,  so 
to  say,  high  and  dry  by  the  general  process  of  desiccation 
going  on  throughout  the  Saharian  region.  It  was  founded, 
or  more  probably  captured,  by  the  Tuareg  Berbers  about 
the  llth  century,  and  under  the  Mandingo  kings  of  Mali 
(Mall6)  was  a  noted  mart  for  gold  and  salt  in  the  14th 
century,  mention  of  "  Timboutch  "  occurring  on  a  Catalan 
map  dated  1373.  Under  Askia,  founder  of  the  extensive 
but  short-lived  Sonrhai  empire  (1492),  it  rose  to  great 
splendour  and  became  with  Gogo  a  chief  centre  of  Moham 
medan  culture  for  the  peoples  of  western  Sudan.  But 
since  the  overthrow  (1591)  of  the  Sonrhai  dynasty  by  the 
Morocco  captain,  the  Andalusian  Jodar  with  his  Ruma 
followers,  Timbuktu  has  continued  to  be  the  prey  of  the 
surrounding  unruly  populations — Tuaregs,  Arabs  or  Arab- 
ized  Berbers,  Fulahs  (1800),  and  Toucouleurs  (1865). 
Being  thus  at  the  mercy  of  all,  it  has  ceased  to  rebuild  its 
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dismantled  walls,  being  content  to  pay  tribute  to  each  in 
turn  and  sometimes  to  more  than  one  simultaneously,  for 
which  it  indemnifies  itself  by  peaceful  intervals  of  trade 
whenever  the  land  routes  are  open  and  the  upper  and 
lower  reaches  of  the  Niger  are  clear  of  pirates.  But  at 
times  even  the  short  tract  separating  it  from  Kabara  is  so 
beset  with  marauders  that  it  bears  the  ominous  name  of 
"Ur-immandess,"  that  is,  "He  (God)  hears  not."  Eecently, 
however,  it  has  enjoyed  a  considerable  interval  of  peace, 
and  the  population,  estimated  by  Earth  at  11,000  in  1853, 
had  risen  to  20,000  in  1880  (Lenz).  These  form  a  motley 
group  of  Sonrhais,  Tuaregs,  Mandingoes,  Arabs  from  Mor 
occo,  Berabish  Arabs,  Bambaras,  Fulahs,  and  since  1850  a 
few  Jewish  traders.  Apart  from  some  Christian  captives, 
the  place  was  reached  during  the  19th  century  by  only 
four  Europeans — Laing  from  Tripolitana  (1826),  who  was 
murdered  on  his  return  journey,  Caillie  from  the  north 
(1828),  Earth  from  central  Sudan  (1853),  and  Lenz  from 
Morocco  (1880).  Since  1884,  however,  regular  relations 
have  been  opened  with  the  French  on  the  upper  Niger. 

From  the  ruins  covering  extensive  tracts  on  the  north  and  west 
sides,  it  is  evident  that  Timbuktu  was  formerly  a  much  larger 
place  than  at  present.  Even  the  great  mosque,  which  must  at  one 
time  have  stood  in  the  centre,  now  lies  near  the  outskirts,  where 
its  high  but  unsightly  earth  tower  forms  a  striking  landmark. 
The  aggregate  of  mean  hovels  or  mud  houses  of  which  the  place 
consists  is  only  relieved  by  a  few  structures  of  a  better  class.  As 
in  former  times,  a  great  staple  of  trade  is  salt  from  Taudeni  and 
other  parts  of  the  Sahara,  here  exchanged  with  gold  dust  for  kola 
nuts  from  the  south,  Manchester  goods,  and  some  other  European 
wares,  which  with  tea  are  imported  from  Morocco  or  penetrate 
from  the  British  protected  territories  along  the  lower  Niger. 
Cowries,  slowly  yielding  to  European  moneys,  are  the  chief  currency. 
The  local  industries  are  mainly  confined  to  some  fancy  and  other 
leatherwork  prepared  by  the  Tuareg  women.  The  local  adminis 
tration  is  in  the  hands  of  an  hereditary  kahia,  a  kind  of  mayor, 
descended  from  one  of  the  Ruma  families.  The  kahia  is  himself 
more  or  less  under  the  control  of  a  neighbouring  Tuareg  chief  and 
of  the  powerful  Bakhai  family,  who,  as  "sherifs"  and  marabouts, 
are  revered  throughout  the  western  Sahara.  Timbuktu,  which 
possesses  some  valuable  Arabic  manuscripts  and  is  still  a  centre  of 
Moslem  teaching,  is  a  converging  point  of  the  chief  west  Sudanese 
and  Saharan  races — Arabs  or  Arabized  Berbers  to  the  west ; 
Sonrhais  in  the  immediate  vicinity,  and  thence  south-eastwards 
along  the  Niger ;  Ireghenaten  or  "  mixed "  Tuaregs  southwards 
across  the  Niger  as  far  as  the  Hombori  Hills  and  in  the  fertile 
Libbako  plains  beyond  them  ;  Fulahs,  Mandingoes,  and  Bambaras 
in  and  about  the  city  ;  and  Imohag  or  Imosharh  Tuaregs  belonging 
to  the  Awellimiden  confederation  mainly  to  the  north  and  east. 

TIME,  MEASUREMENT  OF.  Time  is  measured  by  suc 
cessive  phenomena  recurring  at  regular  intervals.  The 
only  astronomical  phenomenon  which  rigorously  fulfils  this 
condition,  and  the  most  striking  one, — the  apparent  daily 
revolution  of  the  celestial  sphere  caused  by  the  rotation 
of  the  earth, — has  from  the  remotest  antiquity  been 
employed  as  a  measure  of  time.  The  interval  between 
two  successive  returns  of  a  fixed  point  on  the  sphere  to 
the  meridian  is  called  the  sidereal  day;  and  sidereal  time 
is  reckoned  from  the  moment  when  the  "  first  point  of 
Aries"  (the  vernal  equinox)  passes  the  meridian,  the 
hours  being  counted  from  0  to  24.  Clocks  and  chrono 
meters  regulated  to  sidereal  time  are  only  used  by  astro 
nomers,  to  whom  they  are  indispensable,  as  the  sidereal 
time  at  any  moment  is  equal  to  the  right  ascension  of  any 
star  just  then  passing  the  meridian.  For  ordinary  pur 
poses  solar  time  is  used.  In  the  article  ASTRONOMY  (vol. 
ii.  p.  771)  it  is  shown  that  the  solar  day,  as  defined  by 
the  successive  returns  of  the  sun  to  the  meridian,  does 
not  furnish  a  uniform  measure  of  time,  owing  to  the 
slightly  variable  velocity  of  the  sun's  motion  and  the 
inclination  of  its  orbit  to  the  equator,  so  that  it  becomes 
necessary  to  introduce  an  imaginary  mean  sun  moving  in 
the  equator  with  uniform  velocity.  The  equation  of  time 
(loc.  cit.,  pp.  772-773)  is  the  difference  between  apparent 
(or  true)  solar  time  and  mean  solar  time.  The  latter  is 


that  shown  by  clocks  and  watches  used  for  ordinary  pur 
poses.  Mean  time  is  converted  into  apparent  time  by 
applying  the  equation  of  time  with  its  proper  sign,  as 
given  in  the  Nautical  Almanac  and  other  ephemerides  for 
every  day  at  noon.  As  the  equation  varies  from  day  to 
day,  it  is  necessary  to  take  this  into  account,  if  the  appar 
ent  time  is  required  for  any  moment  different  from  noon. 
The  ephemerides  also  give  the  sidereal  time  at  mean 
noon,  from  which  it  is  easy  to  find  the  sidereal  time  at 
any  moment,  as  24  hours  of  mean  solar  time  are  equal  to 
24h  3m  56'-5554  of  sidereal  time.  About  21st  March  of 
each  year  a  sidereal  clock  agrees  with  a  mean-time  clock, 
but  it  gains  on  the  latter  3m  56a-5  every  day,  so  that  in 
the  course  of  a  year  it  has  gained  a  whole  day.  For  a 
place  not  on  the  meridian  of  Greenwich  the  sidereal  time 
at  noon  must  be  corrected  by  the  addition  or  subtraction 
of  9"-8565  for  each  hour  of  longitude,  according  as  the 
place  is  west  or  east  of  Greenwich. 

While  it  has  for  obvious  reasons  become  customary  in 
all  civilized  countries  to  commence  the  ordinary  or  civil 
day  at  midnight,  astronomers  count  the  day  from  noon, 
being  the  transit  of  the  mean  sun  across  the  meridian, 
in  strict  conformity  with  the  rule  as  to  the  beginning  of 
the  sidereal  day.  The  hours  of  the  astronomical  day  are 
also  counted  from  0  to  24.  An  international  conference 
which  met  in  the  autumn  of  1884  at  Washington,  to  con 
sider  the  question  of  introducing  a  universal  day  (see 
below),  has  recommended  that  the  astronomical  day  should 
commence  at  midnight,  to  make  it  coincide  with  the  civil 
day.  The  great  majority  of  American  and  Continental 
astronomers  have,  however,  expressed  themselves  very 
strongly  against  this  change;  and,  even  if  it  should  be 
made  in  the  British  Nautical  Almanac,  it  appears  very 
doubtful  whether  the  other  great  ephemerides  will  adopt 
it,  the  more  so  as  astronomers  have  hitherto  felt  no  in 
convenience  from  the  difference  between  the  astronomical 
and  the  civil  day. 

Determination  of  Time. — The  problem  of  determining 
the  exact  time  at  any  moment  is  practically  identical  with 
that  of  determining  the  apparent  position  of  any  known 
point  on  the  celestial  sphere  with  regard  to  one  of  the 
fixed  (imaginary)  great  circles  appertaining  to  the  observer's 
station,  the  meridian  or  the  horizon.  The  point  selected 
is  either  the  sun  or  one  of  the  standard  stars,  the  places 
of  which  are  accurately  determined  and  given  for  every 
tenth  day  in  the  modern  ephemerides.  The  time  thus 
determined  furnishes  the  error  of  the  clock,  chronometer, 
or  watch  employed,  and  a  second  determination  of  time 
after  an  interval  gives  a  new  value  of  the  error  and  thereby 
the  rate  of  the  timekeeper. 

The  ancient  astronomers,  although  they  have  left  us 
very  ample  information  about  their  dials,  water  or  sand 
clocks  (depsydrsi),  and  similar  timekeepers,  are  very  re 
ticent  as  to  how  these  were  controlled.  Ptolemy,  in  his 
Almagest,  states  nothing  whatever  as  to  how  the  time  was 
found  when  the  numerous  astronomical  phenomena  which 
he  records  took  place ;  but  Hipparchus  in  the  only  book 
we  possess  from  his  hand  gives  a  list  of  forty-four  stars 
scattered  over  the  sky  at  intervals  of  right  ascension  equal 
to  exactly  one  hour,  so  that  one  or  more  of  them  would  be 
on  the  meridian  at  the  commencement  of  every  sidereal 
hour.  In  a  very  valuable  paper 1  Schjellerup  has  shown 
that  the  right  ascensions  assumed  by  Hipparchus  agree 
within  about  15'  or  one  minute  of  time  with  those  calculated 
back  to  the  year  140  B.C.  from  modern  star-places  and  pro 
per  motions.  The  accuracy  which,  it  thus  appears,  could 
be  attained  by  the  ancients  in  their  determinations  of  time 


1  "  Recherches  sur  1'Astroiiomie  des  Anciens  :  I.  Sur  le  chronometre 
celeste  d'Hipparque, "  in  Copernicus:  An  International  Journal  of  As 
tronomy,  i.  p.  25. 
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was  far  beyond  what  they  seem  to  have  considered  neces 
sary,  as  they  only  record  astronomical  phenomena  (e.g., 
eclipses,  occupations)  as  having  occurred  "towards  the 
middle  of  the  third  hour,"  or  "  about  8J  hours  of  the  night," 
without  ever  giving  minutes.1  The  Arabians  had  a  clearer 
perception  of  the  importance  of  knowing  the  accurate 
time  of  phenomena,  and  in  the  year  829  we  find  it  stated 
that  at  the  commencement  of  the  solar  eclipse  on  30th 
November  the  altitude  of  the  sun  was  7°  and  at  the  end 
24°,  as  observed  at  Baghdad  by  Ahmed  ibn  Abdallah, 
called  Habash.2  This  seems  to  be  the  earliest  determina 
tion  of  time  by  an  altitude ;  and  this  method  then  came 
into  general  use  among  the  Arabians,  who  on  observing 
lunar  eclipses  never  failed  to  measure  the  altitude  of  some 
bright  star  at  the  beginning  and  end  of  the  eclipse.  In 
Europe  this  method  was  adopted  by  Purbach  and  Regio- 
montanus,  apparently  for  the  first  time  in  1457.  Bernhard 
Walther,  a  pupil  of  the  latter,  seems  to  have  been  the 
first  to  use  for  scientific  purposes  clocks  driven  by  weights  : 
he  states  that  on  16th  January  1484  he  observed  the 
rising  of  the  planet  Mercury  and  immediately  attached 
the  weight  to  a  clock  having  an  hour-wheel  with  fifty-six 
teeth ;  at  sunrise  one  hour  and  thirty-five  teeth  had  passed, 
so  that  the  interval  was  an  hour  and  thirty-seven  minutes. 
For  nearly  two  hundred  years,  until  the  application  of 
the  pendulum  to  clocks  became  general,  astronomers  could 
place  little  or  no  reliance  on  their  clocks,  and  consequently 
it  was  always  necessary  to  fix  the  moment  of  an  ob 
servation  by  a  simultaneous  time  determination.  For 
this  purpose  Tycho  Brahe  employed  altitudes  observed 
with  quadrants ;  but  he  remarks  that  they  are  not  always 
of  value,  for  if  the  star  is  taken  too  near  the  meridian  the 
altitude  varies  too  slowly,  and  if  too  near  the  horizon  the 
refraction  (which  at  that  time  was  very  imperfectly  known) 
introduces  an  element  of  uncertainty.  He  therefore  pre 
ferred  azimuths,  or  with  the  large  "armillary  spheres" 
which  played  so  important  a  part  among  his  instruments 
he  measured  hour-angles  or  distances  from  the  meridian 
along  the  equator.3  Transits  of  stars  across  the  meridian 
were  also  observed  with  the  meridian  quadrant,  an  instru 
ment  which  is  alluded  to  by  Ptolemy  and  was  certainly  in 
use  at  the  Maragha  (Persia)  observatory  in  the  13th  cen 
tury,  but  of  which  Tycho  was  the  first  to  make  extensive 
use.  It  appears,  however,  that  he  chiefly  employed  it  for 
determining  star-places,  having  obtained  the  clock  error 
by  the  methods  already  described. 

In  addition  to  these  methods,  that  of  "  equal  altitudes  " 
was  much  in  use  during  the  17th  century.  That  equal 
distances  east  and  west  of  the  meridian  correspond  to  equal 
altitudes  had  of  course  been  known  as  long  as>  sun-dials 
had  been  used ;  but,  now  that  quadrants,  cross-staves,  and 
parallactic  rules4  were  commonly  employed  for  measuring 
altitudes  more  accurately,  the  idea  naturally  suggested  it 
self  to  determine  the  time  of  a  star's  or  the  sun's  meridian 
passage  by  noting  the  moments  when  it  reached  any  par 
ticular  altitude  on  both  sides  of  the  meridian.  But  Tycho's 
plan  of  an  instrument  fixed  in  the  meridian  was  not  for 
gotten,  and  from  the  end  of  the  17th  century,  when  Roemer 
invented  the  transit  instrument,  the  observation  of  transits 
across  the  meridian  became  the  principal  means  of  deter 
mining  time  at  fixed  observatories,  while  the  observation 
of  altitudes,  first  by  portable  quadrants,  afterwards  by  re 
flecting  sextants,  and  during  the  19th  century  by  port 
able  alt-azimuths  or  theodolites,  has  been  used  on  journeys. 

1  For  astronomical  purposes  the  ancients  made  use  of  mean -time 
hours — &pai  ltr^epiva.1,  horse  equinoctiales — into  which  they  translated 
all  indications  expressed  in  civil  hours  of  varying  length — &pai  KaipLKai, 
horse  temporales.     Ptolemy  counts  the  mean  day  from  noon. 

2  Caussin,  Le  livre  de  la  grande  table  Hakemite,  Paris,  1804,  p.  100. 

3  See  his  Epistolse  astronomicse,  p.  73. 

4  See  NAVIGATION,  vol.  xvii.  pp.  251  and  253. 


During  the  last  fifty  years  the  small  transit  instrument, 
with  what  is  known  as  a  "  broken  telescope,"  has  also  been 
much  employed  on  scientific  expeditions;  but  great  caution 
is  necessary  in  using  it,  as  the  difficulties  of  getting  a  per 
fectly  rigid  mounting  for  the  prism  or  mirror  which  reflects 
the  rays  from  the  object-glass  through  the  axis  to  the  eye 
piece  appear  to  be  very  great,  for  strange  discrepancies  in 
the  results  have  often  been  noticed.  The  gradual  develop 
ment  of  astronomical  instruments  has  been  accompanied 
by  a  corresponding  development  in  timekeepers.  From 
being  very  untrustworthy,  astronomical  clocks  are  now 
made  to  great  perfection  by  the  application  of  the  pendu 
lum  and  by  its  compensation,  while  the  invention  of 
chronometers  has  placed  a  portable  and  equally  trust 
worthy  timekeeper  in  the  hands  of  travellers. 

We  shall  now  give  a  sketch  of  the  principal  methods  of 
determining  time. 

In  the  spherical  triangle  ZPS  between  the  zenith,  the  pole,  and 
a  star  the  side  ZP=QO°-<f>  (<£  being  the  latitude),  PS  =90° -5  (5 
being  the  declination),  and  ZS  or  .£=90°  minus  the  observed  alti 
tude.  The  angle  ZPS=t  is  the  star's  hour-angle  or,  in  time,  the 
interval  between  the  moment  of  observation  and  the  meridian  pass 
age  of  the  star.  We  have  then 

,    cos  Z-  sin  0  sin  5 

cost  =  —  -^ , 

cos  <t>  cos  o 

which  formula  can  be  made  more  convenient  for  the  use  of  logarithms 
by  putting  Z+<f>  +  6=2S,  which  gives 

tan2  U = s™(s  ~  &  S™(S  -  V 

cos  S  cos(&  -  Z) 

According  as  the  star  was  observed  west  or  east  of  the  meridian, 
t  will  be  positive  or  negative.  If  a  be  the  right  ascension  of  the 
star,  the  sidereal  time  =t  +  a,  a  as  well  as  d  being  taken  from  an 
ephemeris.  If  the  sun  had  been  observed,  the  hour-angle  t  would 
be  the  apparent  solar  time.  The  altitude  observed  must  be  cor 
rected  for  refraction,  and  in  the  case  of  the  sun  also  for  parallax, 
while  the  sun's  semi-diameter  must  be  added  or  subtracted,  accord 
ing  as  the  lower  or  upper  limb  was  observed.  The  declination  of 
the  sun  being  variable,  and  being  given  in  the  ephemerides  for 
noon  of  each  day,  allowance  must  be  made  for  this  by  interpolating 
with  an  approximate  value  of  the  time.  As  the  altitude  changes 
very  slowly  near  the  meridian,  this  method  is  most  advantageous 
if  the  star  be  taken  near  the  prime  vertical,  while  it  is  also  easy  to 
see  that  the  greater  the  latitude  the  more  uncertain  the  result. 
If  a  number  of  altitudes  of  the  same  object  are  observed,  it  is  not 
necessary  to  deduce  the  clock  error  separately  from  each  observa 
tion,  but  a  correction  may  be  applied  to  the  mean  of  the  zenith 
distances.  Supposing  n  observations  to  be  taken  at  the  moments 
Tlt  Tp  T3, . . .,  the  mean  of  all  being  TO, -and  calling  the  2  corre 
sponding  to  this  Z,  we  have 


As  Z(T-T0) 


2  3P*-** 

and  so  on,  t  being  the  hour-angle  answering  to 
=  0,  these  equations  give 

^=?L± 


2   dt2 


1i  di*  n 

But,  if  in  the  above-mentioned  triangle  we  designate  the  angles  at 
Z  and  S  by  180°  -  A  and  p,  we  have 
sin  z  sin  A  —  cos  5  sin  t  ; 
sin  z  cos  A  =  -  cos  $  sin  S  -f  sin  <p  cos  5  cos  t  ; 
and  by  differentiation 

d?Z_  cos  0  cos  S  cos  A 
~~ 


in  which  A  and  p  are  determined  by 

sin  t  sin  t 

sin  A  =  -.  —  ^  cos  o  and  sin  p  =  -^—^  cos  a>. 

sin  Z  *      sin  Z 

With  this  corrected  mean  of  the  observed  zenith  distances  the  hour- 
angle  and  time  are  determined,  and  by  comparison  with  T0  the  error 
of  the  timekeeper. 

The  method  of  equal  altitudes  gives  very  simply  the  clock  error 
equal  to  the  right  ascension  minus  half  the  sum  of  the  clock  times 
corresponding  to  the  observed  equal  altitudes  on  both  sides  of  the 
meridian.  When  the  sun  is  observed,  a  correction  has  to  be  applied 
for  the  change  of  declination  in  the  interval  between  the  observa 
tions.  Calling  this  interval  2t,  the  correction  to  the  apparent  noon 
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given  by  the  observations  x,  the  change  of  declination  in  half  the 
interval  AS,  and  the  observed  altitude  h,  we  have 

sin  h  =  sin  <f>  sin  (5  -  A5)  +  cos  <f>  cos  (5  -  AS)  cos  (t  +  x) 
and  sin  h = sin  <f>  sin  (5  +  A5)  +  cos  <p  cos  (S  +  AS)  cos  (t  -  x), 
whence,  as  cos  a;  may  be  put=l,  sin  3= a;,  and  tan  AS  =  AS, 


sm  t     tan  t 

which,  divided  by  15,  gives  the  required  correction  in  seconds  of 
time.  Similarly  an  afternoon  observation  may  be  combined  with 
an  observation  made  the  following  morning  to  find  the  time  of 
apparent  midnight. 

The  observation  of  the  time  when  a  star  has  a  certain  azimuth 
may  also  be  used  for  determining  the  clock  error,  as  the  hour-angle 
can  be  found  from  the  declination,  the  latitude,  and  the  azimuth. 
As  the  azimuth  changes  most  rapidly  at  the  meridian,  the  observa 
tion  is  most  advantageous  there,  besides  which  it  is  neither  neces 
sary  to  know  the  latitude  nor  the  declination  accurately.  In  the 
article  GEODESY  (vol.  x.  p.  166)  it  has  been  shown  how  the  observed 
time  of  transit  over  the  meridian  is  corrected  for  the  deviations  of 
the  instrument  in  azimuth,  level,  and  collimation.  This  corrected 
time  of  transit,  expressed  in  sidereal  time,  should  then  be  equal 
to  the  right  ascension  of  the  object  observed,  and  the  difference  is 
the  clock  error.  In  observatories  the  determination  of  a  clock's 
error  (a  necessary  operation  during  a  night's  work  with  a  transit 
circle)  is  generally  founded  on  observations  of  four  or  five  "clock 
stars,"  these  being  standard  stars  not  near  the  pole,  of  which  the 
absolute  right  ascensions  have  been  determined  with  great  care, 
besides  observation  of  a  close  circumpolar  star  for  finding  the  error 
of  azimuth  and  determination  of  level  and  colliraation  error.1 

Observers  in  the  field  with  portable  instruments  often  find  it 
inconvenient  to  wait  for  the  meridian  transits  of  one  of  the  few 
close  circumpolar  stars  given  in  the  ephemerides.  In  that  case 
they  have  recourse  to  what  is  known  as  the  method  of  time  deter 
mination  in  the  vertical  of  a  pole  star.  The  alt-azimuth  is  first 
directed  to  one  of  the  standard  stars  near  the  pole,  such  as  a  or  5 
Ursse  Minoris,  using  whichever  is  nearest  to  the  meridian  at  the 
time.  The  instrument  is  set  so  that  the  star  in  a  few  minutes 
will  cross  the  middle  vertical  wire  in  the  field.  The  spirit-level  is 
in  the  meantime  put  on  the  axis  and  the  inclination  of  the  latter 
measured.  The  time  of  the  transit  of  the  star  is  then  observed,  after 
which  the  instrument,  remaining  clamped  in  azimuth,  is  turned  to 
a  clock  star  and  the  transit  of  this  over  all  the  wires  is  observed. 
The  level  is  applied  again,  and  the  mean  of  the  two  results  is  used 
in  the  reductions.  In  case  the  collimation  error  of  the  instrument 
is  not  accurately  known,  the  instrument  should  be  reversed  and 
another  observation  of  the  same  kind  taken.  The  observations 
made  in  each  position  of  the  instrument  are  separately  reduced 
with  an  assumed  approximate  value  of  the  error  of  collimation, 
and  two  equations  are  thus  derived  from  which  the  clock  error  and 
correction  to  the  assumed  collimation  error  are  found.  This  use  of 
the  transit  or  alt-azimuth  out  of  the  meridian  throws  considerably 
more  work  on  the  computer  than  the  meridian  observations  do,  and 
it  is  therefore  never  resorted  to  except  when  an  observer  during 
field  operations  is  pressed  for  time.  The  formulae  of  reduction  as 
developed  by  Hansen  in  the  Astronomische  Nachrichtcn  (vol.  xlviii. 
p.  113  sq.)  are  given  by  Chauvenet  in  his  Splierical  and  Practical 
Astronomy  (vol.  ii.  pp.  216  sq.,  4th  ed.,  Philadelphia,  1873).  The 
subject  has  also  been  treated  at  great  length  by  Dbllen  in  two 
memoirs,  Die  Zeitbestimmung  vermittelst  des  tragbaren  Durchgangs- 
instrument  im  Verticale  des  Polarsterns  (St  Petersburg,  1863  and 
1874,  4to). 

Longitude. — Hitherto  we  have  only  spoken  of  the  de 
termination  of  local  time.  But  in  order  to  compare  ob 
servations  made  at  different  places  on  the  surface  of  the 
earth  a  knowledge  of  their  difference  of  longitude  becomes 
necessary,  as  the  local  time  varies  proportionally  with  the 
longitude,  one  hour  corresponding  to  15°.  Longitude  can 
be  determined  either  geodetically  or  astronomically.  The 
first  method  supposes  the  earth  to  be  a  spheroid  of  known 
dimensions.  Starting  from  a  point  of  departure  of  which 
the  latitude  has  been  determined,  the  azimuth  from  the 
meridian  (as  determined  astronomically)  and  the  distance 
of  some  other  station  are  measured.  This  second  station 
then  serves  as  a  point  of  departure  to  a  third,  and  by 
repeating  this  process  the  longitude  and  latitude  of  places 
at  a  considerable  distance  from  the  original  starting-point 
may  be  found.  Referring  for  this  method  to  the  articles 
EARTH  (FIGURE  OF  THE),  GEODESY,  and  SURVEYING,  we 

1  The  probable  error  of  a  clock  coirection  found  in  this  way  from 
one  star  with  the  Dunsink  transit  circle  was  ±0S-052. 


shall  here  only  deal  with  astronomical  methods  of  deter 
mining  longitude. 

The  earliest  astronomer  who  determined  longitude  by 
astronomical  observations  seems  to  have  been  Hipparchus, 
who  chose  for  a  first  meridian  that  of  Rhodes,  where  he 
observed ;  but  Ptolemy  adopted  a  meridian  laid  through 
the  "Insulse  Fortunatae"  as  being  the  farthest  known  place 
towards  the  west.2  When  the  voyages  of  discovery  began 
the  peak  of  Teneriffe  was  frequently  used  as  a  first  meri 
dian,  until  a  scientific  congress,  assembled  by  Richelieu  at 
Paris  in  1630,  selected  the  island  of  Ferro  for  this  purpose. 
Although  various  other  meridians  (e.g.,  that  of  Uranienburg 
and  that  of  San  Miguel,  one  of  the  Azores,  29°  25'  west  of 
Paris)  continued  to  be  used  for  a  long  time,  that  of  Ferro, 
which  received  the  authorization  of  Louis  XIII.  on  25th 
April  1634,  gradually  superseded  the  others.  In  1724  the 
longitude  of  Paris  from  the  west  coast  of  Ferro  was  found 
by  Louis  Feuillee,  who  had  been  sent  there  by  the  Paris 
Academy,  to  be  20°  1'  45";  but  on  the  proposal  of  Guil- 
laume  de  Lisle  (1675-1726)  the  meridian  of  Ferro  was 
assumed  to  be  exactly  20°  west  of  the  Paris  observatory. 
Modern  maps  and  charts  generally  give  the  longitude  from 
the  observatory  of  either  Paris  or  Greenwich  according  to 
the  nationality  of  the  constructor;  the  Washington  meri 
dian  conference  of  1884  has  recommended  the  exclusive  use 
of  the  meridian  of  Greenwich.  On  the  same  occasion  it 
was  also  recommended  to  introduce  the  use  of  a  "uni 
versal  day,"  beginning  for  the  whole  earth  at  Greenwich 
midnight,  without,  however,  interfering -with  the  use  of 
local  time.3 

The  simplest  method  for  determining  difference  of  longi 
tude  consists  in  observing  at  the  two  stations  some  celestial 
phenomenon  which  occurs  at  the  same  absolute  moment 
for  the  whole  earth.  Hipparchus  pointed  out  how  ob 
servations  of  lunar  eclipses  could  be  used  in  this  way,  and 
for  about  fifteen  hundred  years  this  was  the  only  method 
available.  When  REGIOMONTANUS  (q.v.)  began  to  publish 
his  ephemerides  towards  the  end  of  the  15th  century,  they 
furnished  other  means  of  determining  the  longitude.  Thus 
Amerigo  Vespucci  observed  on  23d  August  1499,  some 
where  on  the  coast  of  Venezuela,  that  the  moon  at  7h  30m 
P.M.  was  1°,  at  midnight  5|°  east  of  Mars;  from  this  he 
concluded  that  they  must  have  been  in  conjunction  at 
6h  30m,  whereas  the  Nuremberg  ephemeris  announced  this 
to  take  place  at  midnight.  This  gave  the  longitude  of  his 
station  as  roughly  equal  to  5J  hours  west  of  Nuremberg. 
The  instruments  and  the  lunar  tables  at  that  time  being 
very  imperfect,  the  longitudes  determined  were  very  er 
roneous;  see  NAVIGATION  (vol.  xvii.  p.  251),  to  which 
article  we  may  also  refer  for  a  history  of  the  long-discussed 
problem  of  finding  the  longitude  at  sea.  The  invention  of 
the  telescope  early  in  the  17th  century  made  it  possible  to 
observe  eclipses  of  Jupiter's  satellites ;  but  there  is  to  a 
great  extent  the  same  drawback  attached  to  these  as  to 
lunar  eclipses,  that  it  is  impossible  to  observe  with  suffi 
cient  accuracy  the  moments  at  which  they  occur. 

Eclipses  of  the  sun  and  occultations  of  stars  by  the 
moon  were  also  much  used  for  determining  longitude  be 
fore  the  invention  of  chronometers  and  the  electric  tele- 
graph  offered  better  means  for  fixing  the  longitude  of 
observatories.  These  methods  are  now  hardly  ever  em 
ployed  except  by  travellers,  as  they  are  very  inferior  as 
regards  accuracy.  For  the  necessary  formulae  see  Chau- 


2  This  was  probably  first  done  in  the  first  century  by  Marinus  of  Tyre. 

3  This  proposal  was  chiefly  dictated  by  a  wish  to  facilitate  the  inter 
national  telegraph  and  railway  traffic.    In  the  United  States,  where  the 
large  extent  of  the  country  in  longitude  makes  it  impossible  to  use 
the  time  of  one  meridian,  four  standard  meridians  were  adopted  in 
1883,  viz.,  75°,  90°,  105°,  120°  west  of  Greenwich,  so  that  clocks  show 
ing  "  Eastern,  Central,  Mountain,  or  Pacific  time  "  are  exactly  five,  six, 
seven,  or  eight  hours  slower  than  a  Greenwich  mean-time  clock. 


TIME 


395 


venet's  Spherical  and  Practical  Astronomy,  vol.  i.  pp.  518- 
542  and  550-557. 

We  now  proceed  to  consider  the  four  methods  for  find 
ing  the  longitudes  of  fixed  observatories,  viz.,  by  (1)  moon 
culminations,  (2)  rockets  or  other  signals,  (3)  transport  of 
chronometers,  and  (4)  transmission  of  time  by  the  electric 
telegraph. 

1.  Moon  Culminations.  —  Owing  to  the  rapid  orbital  motion  of  the 
moon  the  sidereal  time  of  its  culmination  is  different  for  different 
meridians.  If,  therefore,  the  rate  of  the  moon's  change  of  right 
ascension  is  known,  it  is  easy  from  the  observed  time  of  culmina 
tion  at  two  stations  to  deduce  their  difference  of  longitude.  Let 
the  right  ascension  of  the  moon  a  and  its  differential  coefficients 
be  computed  for  the  Greenwich  time  T,  and  let  the  culmination  be 
observed  at  two  places  whose  longitudes  from  Greenwich  are  X  and 
X',  the  time  of  observation  being  T+t  and  T+t'  Greenwich  time, 
or  in  local  time  T+t  +  \  =  0  and  T+t'  +  \'=d'  ;  we  have  then 


and,  as  the  difference  of  longitude  is  \'  -\=(9/  -0)-(^-£),  we 
have  only  to  determine  t'-t  from  the  first  equation.  This  is  simply 
done  by  a  suitable  selection  of  T.  Calling  T+^(t  +  t')=T,  we 
have  to  put  T'-^(l'-t)  and  r  +  ±(t'-t)  for  T+t  and  T+t'.  It 
is  then  easy  to  see  that 


and,  solving  this  equation  by  first  neglecting  the  second  term  on 
the  right  side  and  then  substituting  the  value  of  t'  —  t,  thus  found 

.       o'-e    ire'-ff-3cPa 

m  that  term,          t  -  t= 


In  order  to  be  as  much  as  possible  independent  of  instrumental 
errors,  some  standard  stars  nearly  on  the  parallel  of  the  moon  are 
observed  at  the  two  stations  ;  these  "  moon-culminating  stars  "  are 
given  in  the  ephemerides  in  order  to  secure  that  both  observers 
take  the  same  stars.  As  either  the  preceding  or  the  following  limb, 
not  the  centre,  of  the  moon  is  observed,  allowance  must  be  made  for 
the  time  the  semi-diameter  takes  to  pass  the  meridian  and  for  the 
change  of  right  ascension  during  this  time.  This  method  was 
proposed  by  Pigott  towards  the  end  of  the  18th  century,  and  has 
been  much  used  ;  but,  though  it  may  be  very  serviceable  on  journeys 
and  expeditions  to  distant  places  where  the  chronometric  and  tele 
graphic  methods  cannot  be  employed,  it  is  not  accurate  enough  for 
fixed  observatories.  This  is  due,  not  only  to  the  difficulties  attend 
ing  the  observation  (the  difference  of  personal  error  in  observing  the 
moon  and  stars,  the  different  apparent  enlargement  of  the  moon 
by  irradiation  in  different  telescopes  and  under  different  atmo 
spheric  circumstances,  &c.),  but  chiefly  to  the  large  coefficient 
with  which  ff  -  d  has  to  be  multiplied  in  the  final  equation  for  X'  -  X. 
Errors  of  four  to  six  seconds  of  time  have  therefore  frequently 
been  noticed  in  longitudes  obtained  by  this  method  from  a  limited 
number  of  observations  :  the  longitude  of  the  Madras  observatory 
was  for  many  years  assumed  to  be  5n  21m  38'77,  but  subsequently  by 
a  telegraphic  determination  this  was  found  to  be  4S'37  too  great. 

2.  Signals.  —  In  1671  Picard  determined  the  difference  of  longi 
tude  between  Copenhagen  and  the  site  of  Tycho  Brahe's  observa 
tory  by  watching  from  the  latter  the  covering  and  uncovering  of  a 
fire  lighted  on  the  top  of  the  observatory  tower  at  Copenhagen. 
Powder  or  rocket  signals  have  been  in  use  since  the  middle  of  the 
18th  century  ;   they  are  nowadays  never  used  for  this  purpose, 
although  several  of  the  principal  observatories  of  Europe  were  con 
nected  in  this  manner  early  in  the  19th  century.1 

3.  Transport  of  Chronometers.  —  This  means  of  determining  longi 
tude  was  first  tried  in  cases  where  the  chronometers  could  be  brought 
the  whole  way  by  sea,  but  the  improved  means  of  communication 
on  land  led  to  its  adoption  in  1828  between  the  observatories  at 
Greenwich  and  Cambridge,   and  in  the  following  years  between 
many  other  observatories.     A  few  of  the  more  extensive  expedi 
tions  undertaken  for  this  object  deserve  to  be  mentioned.     In  1843 
more  than  sixty  chronometers  were  sent  sixteen  times  backwards 
and  forwards  between  Altona  and  Pulkowa,   and  in  1844  forty 
chronometers  were  sent  the  same  number  of  times  between  Altona 
and  Greenwich.2     In  1844  the  longitude  of  Valentia  on  the  south 
west  coast  of  Ireland  was  determined  by  transporting  thirty  pocket 
chronometers  via  Liverpool  and  Kingstown  and  having  an  inter 
mediate  station  at  the  latter  place.     The  longitude  of  the  United 
States   naval  observatory  has   been   frequently  determined   from 
Greenwich.    The  following  results  will  give  an  idea  of  the  accuracy 
of  the  method.3 


1  For  instance,  Greenwich  and  Paris  in  1825  (Phil.  Trans.,  1826).  The  result, 
6m-2ls-6,  is  only  about  O^e  too  great. 

4  As  a  great  many  of  the  chronometers  used  in  1844  were  made  by  Dent  and 
were  of  superior  excellence,  a  smaller  number  was  considered  sufficient. 

3  Gould,  Transatlantic  Longitude,  p.  5,  Washington,  1869. 


Previous  to  1849,  373  chronometers  5»»  8™  12»-  52 

Expedition  of  1849,  Bond's  discussion  11«-20 

„  „  Walker's  „  12*'06 

,,  Bond's  second  result 12'-26±0»'20 

„          1855,  52  chronometers,  6  trips,  Bond  . .  13»'49±0s-19 

The  value  now  accepted  from  the  telegraphic  determination  is 
5h  gm  12S>09.  The  probable  errors  of  the  results  for  Pulkowa- 
Altona  and  Altona-Greenwich  were  supposed  to  be  ±0S-039  and 
±0S-042.  It  is  of  course  only  natural  that  the  uncertainty  of  the 
results  for  the  trans-Atlantic  longitude  should  be  much  greater, 
considering  the  length  of  time  which  elapsed  between  the  rating 
of  the  chronometers  at  the  observatories  of  Boston  (Cambridge, 
Massachusetts)  and  Liverpool.  The  difficulty  of  the  method  con 
sists  in  determining  the  "travelling  rate."  Each  time  a  chrono 
meter  leaves  the  station  A  and  returns  to  it  the  error  is  determined, 
and  consequently  the  rate  for  the  time  occupied  ly  the  journeys 
from  A  to  B  and  from  £  to  A  and  by  the  sojourn  at  B.  Similarly 
a  rate  is  found  by  each  departure  from  and  return  to  B,  and  the 
time  of  rest  at  A  and  B  is  also  utilized  for  determining  the  station 
ary  rate.  In  this  way  a  series  of  rates  for  overlapping  intervals  of 
time  are  found,  from  which  the  travelling  rates  may  be  interpolated. 
It  is  owing  to  the  uncertainty  which  necessarily  attaches  to  the 
rate  of  a  chronometer  during  long  journeys,  especially  by  land, 
where  they  are  exposed  to  shaking  and  more  or  less  violent  motion, 
that  it  is  desirable  to  employ  a  great  number.  It  is  scarcely  neces 
sary  to  mention  that  the  temperature  correction  for  each  chrono 
meter  must  be  carefully  investigated,  and  the  local  time  rigorously 
determined  at  each  station  during  the  entire  period  of  the  operations. 
4.  Telegraphic  Determination  of  Longitude. — This  was  first  sug 
gested  by  the  American  astronomer  S.  C.  Walker,  and  owed  its  de 
velopment  to  the  United  States  Coast  Survey,  where  it  was  employed 
from  about  1849.  Nearly  all  the  more  important  public  observa 
tories  on  the  continent  of  Europe  have  now  been  connected  in  this 
way,  chiefly  at  the  instigation  of  the  "Europaische  Gradmessung," 
while  the  determinations  in  connexion  with  the  transits  of  Venus 
and  those  carried  out  in  recent  years  by  the  American  and  French 
Governments  have  completed  the  circuit  of  the  greater  part  of 
the  globe.  The  telegraphic  method  compares  the  local  time  at  one 
station  with  that  at  the  other  by  means  of  electric  signals.  If  a 
signal  is  sent  from  the  eastern  station  A  at  the  local  time  T,  and 
received  at  the  western  station  B  at  the  local  time  2\,  then,  if  the 
time  taken  by  the  current  to  pass  through  the  wire  is  called  x, 
the  difference  of  longitude  is 

X^T-Ti+x, 

and  similarly,  if  a  signal  is  sent  from  B  at  the  time  Tz  and  received 

at  A  at  TS,  we  have  \=  T3  -  T3  -  x, 

from  which  the  unknown  quantity  x  can  be  eliminated. 

The  operations  of  a  telegraphic  longitude  determination  can  be 
arranged  in  two  ways.  Either  the  local  time  is  determined  at  both 
stations  and  the  clocks  are  compared  by  telegraph,  or  the  time 
determinations  are  marked  simultaneously  on  the  two  chronographs 
at  the  two  stations,  so  that  further  signals  for  clock  comparison 
are  unnecessary.  The  first  method  has  to  be  used  when  the  tele 
graph  is  only  for  a  limited  time  each  night  at  the  disposal  of  the 
observers,  or  when  the  climatic  conditions  at  the  two  stations  are 
so  different  that  clear  weather  cannot  often  be  expected  to  occur  at 
both  simultaneously,  also  when  the  difference  of  longitude  is  so 
considerable  that  too  much  time  would  be  lost  at  the  eastern  station 
waiting  for  the  arrival  of  the  transit  record  of  one  star  from  the 
western  station  before  observing  another  star.  The  independent 
time  determination  also  offers  the  advantage  that  the  observations 
may  be  taken  either  by  eye  and  ear  or  by  the  chronograph,  and 
that  the  signals  may  be  either  audible  beats  of  a  relay  or  chrono- 
graphic  signals,  the  rule  being  to  have  observations  and  signals 
made  by  similar  operations.  The  best  way  of  using  audible  beats 
of  a  relay  is  to  let  the  circuit  pass  through  an  auxiliary  clock, 
which  from  second  to  second  alternately  makes  and  breaks  the 
current,  the  making  of  the  current  being  rendered  audible  by  the 
tapping  of  the  relays  at  both  stations.  If,  now,  the  auxiliary  and 
the  observing  clocks  are  regulated  to  a  different  rate,  the  coinci 
dences  of  the  beats  of  the  relay  with  those  of  the  observing  clock 
can  be  noted  with  great  accuracy,  from  which  the  difference  between 
the  two  observing  clocks  is  found.  It  has  been  proved  by  experience 
that  the  degree  of  accuracy  with  which  the  clock  comparison  can 
l>e  made  by  one  coincidence  is  exactly  equal  to  that  of  one  chrono 
graph  signal,  the  probable  error  being  in  both  cases  about  ±0S'015. 
It  should,  however,  be  mentioned  that  the  interval  between  two 
consecutive  coincidences  cannot  be  made  less  than  two  minutes, 
whereas  the  chronograph  signals  may  be  given  every  second,  and, 
as  the  observations  made  with  the  chronograph  are  also  somewhat 
more  accurate  than  those  made  by  eye  and  ear,  the  chronograph 
should  be  used  wherever  possible.  The  other  method,  that  of 
simultaneous  registration  at  both  stations  of  transits  of  the  same 
stars,  has  also  its  advantages.  Each  transit  observed  at  both 
stations  furnishes  a  value  of  the  difference  of  longitude,  so  that 
the  final  result  is  less  dependent  on  the  clock  rate  than  in  the 
first  method,  which  necessitates  the  combination  of  a  series  of  clock 
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errors  determined  during  the  night  to  form  a  value  of  the  clock 
error  for  the  time  when  the  exchange  of  signals  took  place.  When 
using  this  method  it  is  advisable  to  select  the  stars  in  such  a 
manner  that  only  one  station  at  a  time  is  at  work,  so  that  the 
intensity  of  the  current  can  be  readjusted  (by  means  of  a  rheostat) 
between  every  despatch  and  receipt  of  signals.  This  attention  to 
the  intensity  of  the  current  is  necessary  whatever  method  is  em 
ployed,  as  the  constancy  of  the  transmission  time  (x  in  the  above 
equations)  chiefly  depends  on  the  constancy  of  the  current.  The 
probable  error  of  a  difference  of  longitude  deduced  from  one  star 
appears  to  be l 

for  eye  and  ear  transits    ±0S<08, 
for  chronograph  transits  ±0S-07  ; 

while  the  probable  error  of  the  final  result  of  a  carefully  planned 
and  well  executed  series  of  telegraphic  longitude  operations  is  gener 
ally  between  ±0S'015  and  ±0S>025. 

It  is  evident  that  the  success  of  a  determination  of  longitude  de 
pends  to  a  very  great  extent  on  the  accurate  determination  of  time 
at  the  two  stations,  and  great  care  must  therefore  be  taken  to  de 
termine  the  instrumental  errors  repeatedly  during  a  night's  work. 
But,  in  addition  to  the  uncertainty  which  enters  into  the  results 
from  the  ordinary  errors  of  observation,  there  is  another  source  of 
error  which  becomes  of  special  importance  in  longitude  work,  viz., 
the  so-called  personal  error.  The  discovery  of  the  fact  that  all 
observers  differ  more  or  less  in  their  estimation  of  the  time  when 
a  star  crosses  one  of  the  spider  lines  in  the  transit  instrument  was 
made  by  Bessel  in  1820 2;  and,  as  he  happened  to  differ  fully  a 
second  of  time  from  several  other  observers,  this  remarkably  large 
error  naturally  caused  the  phenomenon  to  be  carefully  examined. 
Bessel  also  suggested  what  appears  to  be  the  right  explanation,  viz., 
the  co-operation  of  two  senses  in  observing  transits  by  eye  and  ear, 
the  ear  having  to  count  the  beats  of  the  clock  while  the  eye  com 
pares  the  distance  of  the  star  from  the  spider  line  at  the  last  beat 
before  the  transit  with  the  distance  at  the  first  beat  after  it,  thus 
estimating  the  fraction  of  second  at  which  the  transit  took  place. 
It  can  easily  be  conceived  that  one  person  may  first  hear  and  then 
see,  while  to  another  these  sensations  take  place  in  the  reverse  order  ; 
and  to  this  possible  source  of  error  may  be  added  the  sensible  time 
required  by  the  transmission  of  sensations  through  the  nerves  to  the 
brain  and  for  the  latter  to  act  upon  them.  As  the  chronographic 
method  of  observing  dispenses  with  one  sense  (that  of  hearing)  and 
merely  requires  the  watching  of  the  star's  motion  and  the  pressing 
of  an  electric  key  at  the  moment  when  the  star  is  bisected  by  the 
thread,  the  personal  errors  should  in  this  case  be  much  smaller  than 
when  the  eye  and  ear  method  is  employed.  And  it  is  a  fact  that 
in  the  former  method  there  have  never  occurred  errors  of  between 
half  and  a  whole  second  such  as  have  not  unfrequently  appeared 
in  the  latter  method. 

In  astronomical  observations  generally  this  personal  error  does 
not  cause  any  inconvenience,  so  long  as  only  one  observer  is  em 
ployed  at  a  time,  and  unless  the  amount  of  the  error  varies  with 
the  declination  or  the  magnitude  of  the  star ;  but  when  absolute 
time  has  to  be  determined,  as  in  longitude  work,  the  full  amount 
of  the  personal  equation  between  the  two  observers  must  be  care 
fully  ascertained  and  taken  into  account  And  an  observer's  error 
has  often  been  found  to  vary  very  considerably  not  only  from  year 
to  year  but  even  within  much  shorter  intervals  ;  the  use  of  a  new 
instrument,  though  perhaps  not  differing  in  construction  from  the 
accustomed  one,  has  also  been  known  to  affect  the  personal  error. 
For  a  number  of  years  this  latter  circumstance  was  coupled  with 
another  which  seemed  perfectly  incomprehensible,  the  personal  error 
appearing  to  vary  with  the  reversal  of  the  instrument,  that  is,  with 
the  position  of  the  illuminating  lamp  east  or  west  But  in  1869-70 
Hirsch  noticed  during  the  longitude  operations  in  Switzerland  that 
this  was  caused  by  a  shifting  of  the  reflector  inside  the  telescope,  by 
means  of  which  the  field  is  illuminated,  which  produced  an  apparent 
shifting  of  the  image  of  the  spider  lines,  unless  the  eye-piece  was 
very  accurately  focused  for  the  observer's  sight.  The  simplest  and 
best  way  to  find  the  equation  between  two  observers  is  to  let  one 
observe  the  transits  of  stars  over  half  the  wires  in  the  telescope, 
and  the  other  observe  the  transits  over  the  remainder,  each  taking 
care  to  refocus  the  eye-piece  for  himself  in  order  to  avoid  the  above- 
mentioned  source  of  error.  The  single  transits  reduced  to  the  middle 
wire  give  immediately  the  equation  ;  and,  in  order  to  eliminate 
errors  in  the  assumed  wire-intervals,  each  observer  uses  alternately 
the  first  and  the  second  half  of  the  wires.  Another  method  is  in 
vogue  at  Greenwich,  where  each  observer  with  the  transit  circle 
from  a  series  of  stars  determines  the  clock  error  and  reduces  this 
to  a  common  epoch  (Oh  sid.  time)  by  means  of  a  clock  rate  found 
independently  of  personal  error.  The  differences  between  the  clock 

1  Albrecht,  Bestimmung  von  Langendi/erenzen  mit  Hulfe  des  elec- 
trisdien  Tdegraphen,  p.  80,  Leipsic,  1869,  4to. 

2  Maskelyne  had  in  1795  noticed  that  one  of  his  assistants  observed 
transits  more  than  half  a  second  later  than  himself,  but  this  was  sup 
posed  to  arise  from  some  wrong  method  of  observing  adopted  by  the 
assistant,  and  the  matter  was  not  further  looked  into. 


errors  thus  found  are  equal  to  the  personal  equations.  This  method 
cannot,  however,  be  recommended,  as  the  systematic  errors  in  the 
right  ascensions  of  the  stars  and  any  slight  variation  of  the  clock 
rate  would  affect  the  personal  equation  ;  the  first  method  is  there 
fore  generally  used  in  longitude  work.  It  is  advisable  to  let  the 
observers  compare  themselves  at  the  beginning,  middle,  and  end 
of  the  operations  and,  if  possible,  at  both  the  instruments  employed. 
A  useful  check  on  the  results  is  afforded  by  simultaneous  experi 
ments  with  one  of  the  instruments  contrived  by  C.  Wolf,  Kaiser, 
and  others  (sometimes  called  "time  collimators"),  by  which  the 
absolute  personal  error  of  an  observer  can  be  determined.  Though 
differing  much  in  detail,  these  instruments  are  all  constructed  on 
the  same  principle  :  an  artificial  star  (a  lamp  shining  th rough  a 
minute  hole  in  a  screen  mounted  on  a  small  carriage  moved  by 
clockwork)  passes  in  succession  across  a  number  of  lines  drawn  on 
oiled  paper,  while  an  electric  contact  is  made  at  the  precise  moment 
when  the  star  is  bisected  on  each  line  by  the  carriage  passing  a 
number  of  adjustable  contact  makers.  The  currents  thus  made 
register  the  transits  automatically  on  a  chronograph,  while  the 
observer,  viewing  the  apparatus  through  his  telescope,  can  observe 
the  transits  in  the  usual  manner  either  oy  eye  and  ear  or  by  chrono 
graph,  thus  immediately  finding  his  personal  error.  On  the  Conti 
nent  these  contrivances  have  frequently  been  used  to  educate  pupils 
learning  to  observe,  and  experience  has  repeatedly  shown  that  a 
considerable  personal  error  can  be  generally  somewhat  diminished 
through  practice. 

Literature.— General  treatises  on  spherical  astronomy,  such  as  Brunnow's 
LehrbuchderspharischenAstronomie(3d  ed.,  Berlin,  1871 ;  translated  into  English 
and  several  other  languages)  and  Chauvenet's  Manual,  treat  very  fully  of  the 
numerous  methods  of  determining  time  by  combination  of  altitudes  or  azimuths 
of  several  stars.  The  best  handbook  of  telegraphic  longitude  work  is  Albrecht's 
already  mentioned  ;  but  any  one  engaging  in  practical  work  of  this  kind  should 
consult  the  accounts  of  the  numerous  longitude  determinations  carried  out 
during  recent  years,  particularly  the  Publicationen  des  kon.  preussischeii, 
geoddtischen  Institute  ;  Telegraphic  Determination  of  Differences  of  Longitude  by 
Officers  of  the  United  States  Navy  (Washington,  1880)  ;  Telegr.  Determ.  "of  Longi 
tudes  in  Mexico,  Central  America,  and  on  the  West  Coast  of  South  Ainerlca  (Wash 
ington,  1885) ;  the  Reports  of  the  United  States  Coast  ami  Geodetic  Survey ; 
vol.  ix.  of  the  Account  of  the  Great  Trigonometrical  Survey  of  India  ;  and  vol.  iii. 
of  Dun  Echt  observatory  Publications.  A  discussion  of  all  the  investigations 
on  personal  errors  up  to  1875  was  published  by  Dreyer  hi  Proc.  R.  Irish  Acad.. 
2d  series,  vol.  ii.,  1876,  pp.  484-528.  (J.  L.  E.  D.) 

TIMOLEON.  The  life  of  Timoleon,  one  of  the  noblest 
and  most  interesting  of  the  men  of  old  Greece,  is  closely 
bound  up  with  the  history  of  SICILY  (q.v.),  and  more  par 
ticularly  of  SYRACUSE  (q.v.),  in  the  latter  half  of  the  4tli 
century  B.C.  It  is  as  the  champion  of  Greece  against 
Carthage,  and  of  constitutional  government  against  violence 
and  oppression,  that  he  stands  out  as  such  a  grand  figure. 
His  early  career  in  his  native  Corinth  was  shaped  by  a 
tragic  incident.  Timoleon  had  saved  the  life  of  his  brother, 
Timophanes,  on  the  field  of  battle ;  but,  when  that  same 
brother,  at  the  head  of  a  band  of  mercenary  soldiers,  took 
possession  of  the  acropolis  and  made  himself  practically  a 
military  despot  and  master  of  the  city,  Timoleon,  after  an 
ineffectual  protest,  let  him  be  struck  down  by  his  brother- 
in-law  and  one  or  two  other  friends  who  had  joined  in  his 
remonstrance.  By  the  public  opinion  of  Corinth  generally 
his  conduct  was  approved  as  patriotic ;  but  the  curses  of  his 
mother  and  the  cold  looks  of  some  of  his  kinsfolk  and 
acquaintances  drove  him  from  the  city  into  the  solitude 
of  the  fields,  and  there,  it  would  seem,  for  some  years  he 
pined  away,  hating  life  and  even  bent  on  ending  it  by 
voluntary  starvation.  He  must  have  reached  middle  life 
when,  in  344  B.C.,  envoys  came  from  Syracuse  to  Corinth 
to  appeal  to  the  mother-city  for  relief  from  the  intestine 
feuds  and  foreign  mercenaries  under  which  the  Syracusans, 
and  all  the  Greeks  of  Sicily,  suffered.  Carthage  too, 
their  old  and  bitter  foe,  after  some  years  of  quiet,  was 
again  bestirring  herself  and  intriguing  with  the  local  des 
pots.  Corinth  could  not  refuse  her  help,  though  her  chief 
citizens  declined  the  responsibility  of  attempting  to  estab 
lish  a  settled  government  in  the  factious  and  turbulent 
Syracuse.  By  a  sort  of  Divine  inspiration,  says  Plutarch 
(Tim.,  3),  Timoleon,  being  named  by  an  unknown  voice  in 
the  popular  assembly,  was  chosen  by  a  unanimous  vote  to 
undertake  the  mission.  He  sailed  for  Sicily  with  a  few 
of  the  leading  citizens  of  Corinth  and  a  small  troop  of  Greek 
mercenaries.  On  arriving  at  Rhegium  he  found  that  his 
movements  were  watched  by  a  Carthaginian  squadron,  act 
ing  under  the  advice  of  a  Syracusan,  Hicetas,  who  had 
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made  himself  master  of  Leontini  and  aimed  at  supplanting 
with  Carthaginian  aid  the  younger  Dionysius,  still  nomin 
ally  tyrant  of  Syracuse,  but  actually  in  possession  only  of 
the  island  citadel.  Hicetas,  whilst  seeming  to  favour 
Corinthian  intervention,  was  really  working  with  Carthage 
on  behalf  of  the  tyrants.  Timoleon,  however,  slipped  away 
from  the  Carthaginian  watch  and  landed  at  Tauromenium 
(Taormina),  where  he  had  a  very  friendly  reception.  At 
Adranum,  an  inland  town,  to  which  he  came  by  invitation 
from  a  party  among  the  citizens,  he  surprised  Hicetas,  and 
drove  him  back,  with  his  troops  utterly  defeated,  to  Syra 
cuse.  The  Sicilian  Greeks  now  rallied  round  him,  and  the 
following  year  (343)  saw  the  surrender  of  Dionysius  and 
Timoleon  master  of  the  entire  city.  Hailed  by  the  citizens 
as  a  heaven-sent  deliverer,  he  at  once  began  the  work  of 
restoration,  bringing  in  a  multitude  of  new  settlers  from 
the  mother-city  and  from  Greece  generally,  and  establishing 
a  popular  government  on  the  basis  of  the  laws  of  Diocles, 
which  had  been  forgotten  under  the  Dionysian  regime. 
The  impress  of  Timoleon's  reforms  seems  to  have  lasted  to 
the  days  of  Augustus.  The  tyrants,  too,  in  the  other  Sici 
lian  cities  were  put  down,  and  his  old  enemy  Hicetas  went 
back  to  Leontini,  where  he  lived  as  a  private  though  power 
ful  citizen.  He  made  one  more  attempt  to  overthrow 
Timoleon,  and  induced  Carthage  to  send  (340-339)  a  great 
army,  which  landed  at  Lilybaeum  (Marsala).  The  Syra- 
cusans  could  hardly  be  brought  to  face  the  invader ;  but 
with  a  miscellaneous  levy  of  about  12,000  men,  most  of 
them  mercenaries,  Timoleon  marched  westwards  across  the 
island  into  the  neighbourhood  of  Selinus  and  won  a  great 
and  decisive  victory  on  the  Crimisus.  The  Carthaginian 
host  is  said  to  have  outnumbered  Timoleon's  army  in  the 
proportion  of  seven  to  one.  The  general  himself  led  on  his 
infantry  in  person  (Plut.,  Tim.,  27),  and  their  enemy's  dis 
comfiture  was  completed  by  a  blinding  storm  of  rain  and 
hail  driven  straight  in  their  faces  (Diod.,  xvi.  79).  This 
victory  gave  the  Greeks  of  Sicily  many  years  of  peace  and 
safety  from  Carthage.  Carthage  made,  however,  one  more 
effort  and  despatched  some  mercenaries  to  prolong  the  con 
flict  between  Timoleon  and  the  tyrants.  But  it  soon  ended 
(338  B.C.)  in  the  defeat  of  Hicetas,  who  was  taken  prisoner 
and  put  to  death,  and  in  a  treaty  which  confined  the 
dominion  of  Carthage  in  Sicily  to  the  west  of  the  Halycus 
(Platani).  Timoleon,  having  put  down  the  despots  and 
given  freedom  to  the  Greek  cities  of  Sicily,  retired  into 
private  life,  though  he  remained  practically  supreme  not 
only  at  Syracuse  but  throughout  Sicily.  This  island,  not 
withstanding  the  many  elements  of  discord  which  political 
revolution,  with  the  return  of  exiles  and  the  influx  of  new 
.settlers,  must  have  brought  in,  seems  to  have  been  during 
Timoleon's  lifetime  tranquil  and  contented.  There  are  some 
characteristic  stories  told  of  his  last  days.  Although  blind, 
lie  used  to  come  in  his  car  into  the  assembly  in  the  theatre 
and  give  his  opinion,  which  was  commonly  accepted  by  a 
unanimous  vote.  An  officious  person  once  insisted  on  his 
giving  the  ordinary  bail  in  a  lawsuit ;  but  he  replied  that 
he  had  himself  always  been  the  consistent  champion  of  law 
and  of  legal  rights  for  them  all.  Again,  when  his  military 
strategy  was  unfavourably  criticized,  he  expressed  his  grati 
tude  to  heaven  that  he  had  won  for  the  Syracusans  the 
privilege  of  liberty  of  speech.  He  died  in  337,  and  was 
buried  at  the  cost  of  the  citizens  of  Syracuse,  who  erected 
a  grand  monument  to  his  memory  in  their  market-place. 

Plutarch's  Life  of  Timoleon  and  portions  of  Diodorus  Siculus  are 
our  chief  sources  of  original  information.  There  is  an  admirable 
and  most  interesting  account  of  his  life  and  work  in  chap.  Ixxxv. 
of  Grote's  History  of  Greece. 

TIMON  of  Athens,  a  noted  misanthrope,  lived  during 
the  Peloponnesian  War.  He  is  more  than  once  alluded  to 
by  Aristophanes  and  other  comedians  of  the  Attic  stage. 


Plutarch  takes  occasion  to  introduce  a  short  account  of  his 
life  in  the  biography  of  Mark  Antony  (ch.  70),  and  he 
gives  his  name  to  one  of  Lucian's  dialogues.  Shakespeare 
probably  derived  his  knowledge  of  Timon  mainly  from 
Plutarch ;  but  the  Timon  of  Shakespeare  resembles  the 
Timon  of  Lucian  in  so  many  points  that  some  critics  think 
Shakespeare  (or  whoever  wrote  the  first  sketch  of  the  play) 
must  have  had  access  to  the  dialogue  in  question. 

TIMON  of  Phlius,  the  well-known  sillograph  and  scep 
tic  philosopher,  flourished  about  280  B.C.  He  studied 
philosophy  under  Stilpo  the  Megarian  and  Pyrrho  of  Elis, 
the  famous  sceptic.  Thereafter  he  spent  some  time  in 
Chalcedon,  where  he  made  a  fortune  by  teaching  and  lec 
turing.  The  rest  of  his  life  was  passed  chiefly  at  Athens, 
where  he  died  at  an  advanced  age. 

The  writings  of  Timon,  if  we  may  trust  Diogenes  Laertius  (ix. 
ch.  12),  were  exceedingly  numerous  both  in  prose  and  in  verse  : 
besides  the  ZfXXoi,  he  is  asserted  to  have  written  epic  poems, 
tragedies,  comedies,  satyric  dramas,  and  other  varieties.  But  he 
is  best  known  as  the  author  of  the  2iXXoc  or  sarcastic  hexameter 
verses  written  against  the  Greek  philosophers.  They  were  divided 
into  three  books ;  in  the  first  the  author  spoke  in  his  own  person, 
while  in  the  second  and  third  Xenophanes  of  Colophon  replied  to 
inquiries  addressed  to  him  by  Timon  about  early  and  late  philo 
sophers.  From  the  fragments  that  remain  (about  140  lines  or 
parts  of  lines,  printed  in  Mullach,  Frag.  Phil.  Graze.,  i.  pp.  84-98) 
we  see  that  Timon  possessed  some  of  the  qualities  of  a  great 
satirist  together  with  a  thorough  command  of  the  hexameter  ;  but 
there  is  no  trace  of  any  loftier  aim  than  to  awaken  derisive  laughter. 
Philosophers  are  "excessively  cunning  murderers  of  many  wise 
saws  "  (ver.  96) ;  the  only  two  whom  he  spares  are  Xenophanes, 
"the  modest  censor  of  Homer's  lies"  (v.  29),  and  Pyrrho,  against 
whom  "no  other  mortal  dare  contend"  (v.  126).  Besides  the 
Zt'XXot  we  have  some  lines  preserved  from  the  'Iv5a\fj.oi,  a  poeni  in 
elegiac  verse,  which  appears  to  have  inculcated  the  tenets  of  scepti 
cism,  and  one  or  two  lines  or  parts  of  lines  which  cannot  be  with 
certainty  assigned  to  either  poem. 

TIMOR,  an  island  of  the  East  Indian  Archipelago,  the 
easternmost  and  largest  of  the  lesser  Sundanese  group, 
stretching  south-west  and  north-east  for  300  miles  between 
8°  40'  and  10°  40'  S.  lat.  and  123°  30'  and  127°  E.  long. 
It  has  a  mean  breadth  of  60  miles,  an  area  of  over  11,000 
square  miles,  and  a  population  roughly  estimated  at 
about  500,000.  Timor  lies  in  deep  water  a  little  to  the 
west  of  the  hundred  fathom  line,  which  marks  in  this 
direction  the  proper  limit  of  the  shallow  Arafura  Sea, 
flowing  between  it  and  northern  Australia.  It  differs 
considerably  from  the  other  members  of  the  Sundanese 
group  both  in  the  lie  of  its  main  axis  (south-west  and 
north-east  instead  of  west  and  east),  and  in  the  great  pre 
valence  of  old  rocks,  such  as  schists,  slates,  sandstones, 
carboniferous  limestones,  and  other  more  recent  sediment 
ary  formations,  and  in  its  correspondingly  slighter  volcanic 
character.  It  comes,  however,  within  the  great  volcanic 
zone  which  sweeps  in  a  vast  curve  from  the  northern 
extremity  of  Sumatra,  through  Java  and  the  other  Sundan 
ese  islands,  round  to  Amboina,  Tidor,  Ternate,  Jilolo,  and 
the  Philippines.  There  appear  to  be  at  least  two  quiescent 
and  other  extinct  cones,  and  the  surface  is  everywhere  ex 
tremely  rugged  and  mountainous,  with  numerous  irregular 
ridges  from  4000  to  8000  feet  high,  forming  altogether  a 
very  confused  orographic  system.  Mount  Kabalaki  in  the 
eastern  district  of  Manufahi  rises  above  10,000  feet  (H.  O. 
Forbes) ;  the  culminating  point  appears  to  be  Mount  Alias 
(11,500  feet)  near  the  south  coast.  Owing  to  the  preva 
lent  dry  easterly  winds  from  the  arid  plains  of  North 
Australia,  Timor,  like  Ombay,  Flores,  and  other  neigh 
bouring  islands,  has  a  much  drier  climate,  with  a  corre 
spondingly  poorer  vegetation,  than  Java,  and  has  few 
perennial  streams  and  no  considerable  rivers.  Hence, 
apart  from  almost  untouched  and  unsurveyed  stores  of 
mineral  wealth,  such  as  iron,  copper,  and  gold,  which  occur 
apparently  in  considerable  quantities  at  several  points,  the 
island  is  poor  in  natural  resources.  The  uplands,  however, 
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yield  good  wheat  and  potatoes,  while  the  woodlands,  which 
nowhere  form  veritable  forests,  contain  much  excellent 
sandalwood.  This  and  a  noted  breed  of  hardy  ponies 
form  the  chief  articles  of  export.  Owing  doubtless  to  the 
zone  of  deep  water  flowing  between  Timor  and  the  Arafura 
Sea,  the  fauna  of  Timor  presents,  beyond  a  marsupial 
cuscus,  scarcely  any  Australian  types.  The  few  mammals, 
such  as  a  deer,  a  civet,  a  pig,  a  shrew,  and  monkeys,  as 
well  as  the  birds  and  insects,  resemble  ordinary  Malayan 
forms  as  met  with  in  Java  and  more  especially  in  Celebes 
and  the  Moluccas.  In  its  natural  history,  as  well  as  its 
physical  constitution  and  oceanic  surroundings,  Timor  is 
thus  entirely  separated  from  Australia  and  should  perhaps 
be  grouped  with  Celebes,  Buru,  Ceram,  and  Jilolo  as  the 
surviving  fragments  of  a  Miocene  continent  intervening 
between  Asia  and  Australia,  but  at  no  time  connected 
with  either. 

The  bulk  of  the  population  is  certainly  Papuan,  but  inter 
mingled  in  the  most  varied  proportions  with  Malayan,  Indonesian, 
and  other  elements ;  hence  it  presents  an  extraordinary  diversity 
of  physical  types,  as  is  clearly  shown  by  the  portraits  figured  in 
H.  0.  Forbes's  Naturalist's  Wanderings  in  the  Eastern  Archipelago. 
The  natives,  still  mainly  independent  of  their  nominal  Dutch  and 
Portuguese  rulers,  are  divided  into  a  large  number  of  more  or  less 
hostile  tribes,  speaking  as  many  as  forty  distinct  Papuan  and 
Malayan  languages  or  dialects.  Some  are  extremely  rude  and  still 
addicted  to  head -hunting,  at  least  during  war,  and  to  other  bar 
barous  practices.  In  their  uma-luli,  or  sacred  (tabooed)  enclosures, 
rites  are  performed  resembling  those  of  the  Pacific  islanders. 

Politically  Timor  is  divided  between  Holland  and  Portugal,  the 
Dutch  claiming  the  western  section  of  4500  square  miles  and  200,000 
inhabitants,  the  Portuguese  the  eastern  of  nearly  6500  square  miles 
and  300,000  inhabitants;  the  respective  capitals,  centres  of  govern 
ment,  and  outports  are  Kupang  at  the  western  extremity  and 
Deli  on  the  north-east  coast.  But  there  are  a  large  number  of 
practically  indepndent  petty  states,  as  many  as  forty-seven  in  the 
Portuguese  territory  alone,  where  they  take  the  name  of  "renos," 
or  kingdoms,  under  absolute  "leoreis"  or  kinglets.  The  Dutch 
section  forms  with  Sumba,  Savu,  Rotti,  and  the  surrounding  islets 
a  residency  administered  by  a  Dutch  resident  stationed  at  Kupang, 
which  has  a  population  of  8000. 

TIMOR  LAUT  ("Seaward  Timor"),  called  also  TEN- 
IMBER,  an  insular  group  in  the  East  Indian  Archipelago, 
forming  the  central  and  largest  link  in  a  double  chain  of 
islands  which  stretches  from  Timor  through  Kei  and  Aru  to 
New  Guinea.  It  lies  nearly  midway  between  Timor  and 
Aru,  and  forms,  not  one  continuous  mass,  as  used  to  be 
supposed,  but  a  group  of  three  large  islands, — Yamdena 
in  the  centre,  separated  by  Wallace  Channel  from  Larat 
in  the  north  and  by  Egeron  Strait  from  Selaru  in  the 
south,  besides  a  cluster  or  chain  of  islets  on  the  west  and 
north  sides.  From  one  of  these  the  name  Tenimber 
appears  to  have  been  extended  to  the  whole  group,  which 
stretches  for  about  100  miles  south-west  and  north-east, 
nearly  parallel  with  Timor,  from  which,  however,  it  differs 
altogether  in  its  physical  constitution.  H.  O.  Forbes,  who 
surveyed  Wallace  Channel  and  the  northern  districts  in 
1882,  describes  it  as  a  low  coralline  group  seldom  rising 
above  100  feet,  except  at  Egeron  Strait,  where  the  cliffs 
are  400  feet  high,  and  at  Laibobar,  apparently  a  volcanic 
islet  on  the  west  side,  which  has  an  extinct  crater  2000 
feet  high.  There  are  no  streams,  and  the  poor  soil, 
covered  with  a  typically  coral  island  flora,  yields  little 
beyond  maize — the  staple  food — manioc,  sweet  potatoes, 
tobacco,  some  sugar-cane,  cotton,  and  a  little  rice.  The 
fauna  includes  buffaloes  in  a  wild  state,  a  marsupial  cuscus, 
some  bats,  the  beautiful  scarlet  lory,  new  or  rare  varieties 
of  the  ground-thrush,  honey-eater,  and  oriole.  The  birds 
seem  to  have  come  mainly  from  New  Guinea,  the  insects 
from  Timor,  and  a  few  of  both  from  Australia. 

The  aborigines  are  evidently  Papuans,  with  a  language  like  that 
of  the  Kei  Islanders  ;  but  there  is  a  large  intermingling  of  Malayan 
and  perhaps  Indonesian  elements.  They  are  a  fine  race,  often 
over  6  feet,  and,  like  all  Papuans,  noted  for  their  artistic  sense, 
which  is  shown  especially  in  their  wood  and  ivory  carvings.  In 
other  respects  they  are  pagans  in  a  low  state  of  culture,  mostly 


divided  into  hostile  communities  and  addicted  to  piracy.  The 
group  belongs  to  the  Dutch,  who  have  a  "post-holder"  stationed 
at  Ritabel  on  the  west  coast  of  Larat,  a  trading  station  of  the 
Bughis  from  Celebes. 

TIMOTHEUS,  a  distinguished  Athenian  general,  was 
a  son  of  Conon,  who  restored  the  walls  of  Athens.  To  the 
military  qualities  of  his  father  he  added  a  love  of  letters, 
which  found  scope  in  his  friendship  with  Isocrates.  The 
considerable  fortune  which  he  inherited  from  his  father 
seems  to  have  been  exhausted  by  him  in  the  public  service. 
In  375  B.C.  the  Athenians,  then  at  war  with  Sparta,  sent 
Timotheus  with  a  fleet  to  the  Ionian  Sea,  where  he  gained 
over  Cephalonia  and  secured  the  friendship  of  the  Acar- 
nanians  and  of  Alcetas,  king  of  the  Molossians.  He  also 
made  himself  master  of  Corcyra,  but  used  his  victory  with 
a  moderation  which  won  the  goodwill  of  the  conquered. 
At  the  same  time  he  defeated  a  Spartan  fleet  at  Alyzia  on 
the  Acarnanian  coast.  In  373  he  was  appointed  to  the 
command  of  a  fleet  destined  for  the  relief  of  Corcyra,  then 
beleaguered  by  the  Spartans.  But  his  ships  were  not  fully 
manned,  and  to  recruit  their  strength  he  first  cruised  in 
the  ^Egean.  The  delay  excited  the  indignation  of  the 
Athenians,  who  brought  him  to  trial ;  but,  thanks  to  the 
exertions  of  his  friends,  Jason,  tyrant  of  Pherae,  and  Al 
cetas,  king  of  the  Molossians,  both  of  whom  came  to  Athens 
personally  to  plead  his  cause,  he  was  acquitted,  but  removed 
from  the  command,  Iphicrates  being  appointed  in  his  room. 
Being  reduced  to  great  poverty — for  he  had  pledged  his 
private  property  in  order  to  put  the  fleet  in  an  efficient 
state — he  left  Athens  and  took  service  with  the  king  of 
Persia.  We  next  hear  of  him  in  367  or  366,  when  he 
was  sent  by  the  Athenians  with  an  armament  to  support 
Ariobarzanes,  satrap  of  Phrygia.  But,  finding  that  the 
satrap  was  in  open  revolt  against  Persia,  Timotheus  ab 
stained  from  helping  him  and  turned  his  arms  against 
Samos,  which  was  occupied  by  a  Persian  garrison.  He 
took  it  after  a  ten  months'  siege  (365  B.C.).  Sailing 
north,  he  then  captured  Sestus,  Crithote,  Torone,  Potidsea, 
Methone,  Pydna,  and  many  more  cities.  In  358  or  357, 
when  Eubcea  was  in  danger  of  falling  into  the  hands  of 
Thebes,  the  Athenians,  in  response  to  a  spirited  appeal  of 
Timotheus,  crossed  over  into  the  island  and  expelled  the 
Thebans  in  three  days.  In  the  course  of  the  Social  War, 
which  broke  out  shortly  afterwards,  Timotheus  was  de 
spatched  with  Iphicrates,  Menestheus,  son  of  Iphicrates, 
and  Chares  to  put  down  the  revolt.  The  hostile  fleets 
sighted  each  other  in  the  Hellespont ;  but  a  gale  was  blow 
ing,  and  Iphicrates  and  Timotheus  decided  not  to  engage. 
Chares,  disregarding  their  opposition,  lost  many  ships,  and 
in  his  despatches  he  incriminated  his  colleagues  so  bitterly 
that  the  Athenians  recalled  them  and  put  them  on  their 
trial  for  having  taken  bribes  from  the  enemy  to  betray  the 
fleet.  The  accusers  were  Chares  and  Aristophon.  The 
former  was  an  officer  of  notoriously  bad  character ;  the 
latter  had  himself  stood  in  the  dock  no  less  than  seventy- 
five  times.  Iphicrates  was  not  above  browbeating  the 
jury,  who  accordingly  acquitted  him  and  his  son.  Timo 
theus,  who  condescended  to  no  such  means  of  securing  an 
acquittal,  was  condemned  to  pay  a  very  heavy  fine.  Being 
unable  to  pay,  he  withdrew  to  Chalcis.  The  time  and 
place  of  his  death  are  not  mentioned  by  ancient  writers. 
The  Athenians  afterwards  did  what  they  could  to  repair 
the  wrong  they  had  done  to  Timotheus  by  remitting  the 
greater  part  of  the  fine  to  his  son  Conon,  by  burying  his 
remains  in  the  Ceramicus,  and  by  raising  statues  to  his 
memory  in  the  agora  and  the  acropolis. 

Our  materials  for  the  life  of  Timotheus  are  very  imperfect,  and 
the  chronology  is  in  some  points  uncertain.  The  chief  authorities 
are  Isocrates,  Or.,  xv. ;  Xenophon,  Hellenica,  v.  and  vi. ;  Diodorus, 
xv.  and  xvi.  ;  Cornelius  Nepos,  Vit.  Tim.  ;  and  Polyseuus,  Slrat., 
iii.  10.  Other  scraps  are  to  be  gleaned  from  the  orators,  Plutarch, 
&c.  The  speech  Against  Timotheus  which  has  come  down  to  us 
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under  the  name  of  Demosthenes  is  probably  not  by  the  orator.  It 
is  chiefly  interesting  as  illustrating  the  straits  to  which  Timotheus 
was  reduced  by  his  sacrifices  in  the  public  cause. 

TIMOTHEUS,  a  celebrated  Greek  musician  and  poet, 
was  a  native  of  Miletus,  and  died,  according  to  the  Parian 
marble,  in  357  or  356  B.C.,  at  the  age  of  ninety.  He 
added  one  or  more  strings  (the  number  is  uncertain)  to 
the  lyre,  whereby  he  incurred  the  displeasure  of  the  con 
servative  Spartans.  The  few  fragments  of  his  poems  are 
collected  by  Bergk  in  his  Poetse,  Lyrici  Graeci. 

TIMOTHY,  or  TIMOTHEUS  (Acts  xvi.  1,  xvii.  14,  &c.),  a 
Lycaonian,  the  son  of  a  Gentile  father  but  of  a  Jewish 
mother,  Eunice  (2  Tim.  i.  5),  became  a  disciple  of  Paul 
at  the  time  of  his  visit  to  Derbe  and  Lystra,  and  in  deference 
to  Jewish  feeling  was  circumcised.  He  accompanied  the 
apostle  on  many  of  his  journeys,  and  was  employed  by  him 
on  important  missions  (1  Thess.  iii.  2  ;  1  Cor.  iv.  17,  xvi. 
10).  His  name  is  associated  with  that  of  Paul  in  the 
opening  salutations  of  both  epistles  to  the  Thessalonians, 
the  second  epistle  to  the  Corinthians,  and  those  to  the 
Philippians  and  Colossians.  He  was  therefore  with  Paul 
at  Rome.  At  a  later  date  he  is  mentioned  in  Heb.  xiii. 
23  as  having  undergone  imprisonment  but  been  released. 
For  the  epistles  of  Paul  to  Timothy,  see  PASTORAL  EPISTLES 
(vol.  xviii.  p.  348).  On  the  basis  of  them  he  is  tradition 
ally  represented  as  bishop  of  Ephesus,  and  tradition  also 
tells  that  he  suffered  under  Domitian.  His  martyrdom 
is  celebrated  on  24th  January.  The  apocryphal  Acta 
Timothei  (Greek  and  Latin)  have  been  edited  by  Usener 
(Bonn,  1877) ;  compare  Lipsius,  Apokr.  Apostelgeschichten, 
ii.  2  (1884). 

TIMUR.  TiMtiR  BEY  or  TIMUR  LANG  (Timur  i  Leng), 
"the  lame  Timur" — vulgarized  into  TAMERLANE — the 
renowned  Oriental  conqueror,  was  born  in  1336  at  Kesh, 
better  known  as  Shahr-i-Sabz,  "  the  green  city,"  situated 
some  50  miles  south  of  Samarkand  in  Transoxiana.  His 
father  Teragai  was  head  of  the  tribe  of  Berlas.  Great- 
grandson  of  Karachar  Nevian  (minister  of  Jagatai,  son  of 
Jenghiz  Khan,  and  commander-in-chief  of  his  forces),  and 
distinguished  among  his  fellow-clansmen  as  the  first  con 
vert  to  Islamism,  Teragai  might  have  assumed  the  high 
military  rank  which  fell  to  him  by  right  of  inheritance ; 
but  like  his  father  Burkul  he  preferred  a  life  of  retirement 
and  study.  Under  the  paternal  eye  the  education  of 
young  Timur  was  such  that  at  the  age  of  twenty  he  had 
not  only  become  an  adept  in  manly  outdoor  exercises 
but  had  earned  the  reputation  of  being  an  attentive 
reader  of  the  Koran.  At  this  period,  if  we  may  credit 
the  Memoirs  (Malfuzdt),  he  exhibited  proofs  of  a  tender 
and  sympathetic  nature. 

About  1358,  however,  he  came  before  the  world  as  a 
leader  of  armies.  His  career  for  the  next  ten  or  eleven 
years  may  be  thus  briefly  summarized  from  the  Memoirs. 
Allying  himself  both  in  cause  and  by  family  connexion 
with  Kurgan,  the  dethroner  and  destroyer  of  Kezan,  chief 
of  the  Jagatai,  he  was  deputed  to  invade  Khorasan  at  the 
head  of  a  thousand  horse.  This  was  the  second  warlike 
expedition  in  which  he  was  the  chief  actor,  and  the  accom 
plishment  of  its  objects  led  to  further  operations,  among 
them  the  subjection  of  Khwarizm  and  Urganj.  After  the 
murder  of  Kurgan  the  contentions  which  arose  among  the 
many  claimants  to  sovereign  power  were  arrested  by  the 
invasion  of  Tughlak  Timur  of  Kashgar,  a  descendant 
of  Jenghiz.  Timur  was  despatched  on  a  mission  to  the 
invader's  camp,  the  result  of  which  was  his  own  appoint 
ment  to  the  government  of  Mawara'lnahr  (Transoxiana). 
By  the  death  of  his  father  he  was  also  left  hereditary  head 
of  the  Berlas.  The  exigencies  of  his  quasi -sovereign 
position  compelled  him  to  have  recourse  to  his  formidable 
patron,  whose  reappearance  on  the  banks  of  the  Sihon 


created  a  consternation  not  easily  allayed.  Mawara'lnahr 
was  taken  from  Timur  and  entrusted  to  a  son  of  Tughlak ; 
but  he  was  defeated  in  battle  by  the  bold  warrior  he  had 
replaced  at  the  head  of  a  numerically  far  inferior  force. 
Tughlak's  death  facilitated  the  work  of  reconquest,  and 
a  few  years  of  perseverance  and  energy  sufficed  for  its 
accomplishment,  as  well  as  for  the  addition  of  a  vast 
extent  of  territory.  During  this  period  Timur  and  his 
brother-in-law,  Hosain — at  first  fellow-fugitives  and  wan 
derers  in  joint  adventures  full  of  interest  and  romance — 
became  rivals  and  antagonists.  At  the  close  of  1369 
Hosain  was  assassinated  and  Timur,  having  been  formally 
proclaimed  sovereign  at  Balkh,  mounted  the  throne  at 
Samarkand,  the  capital  of  his  dominions. 

The  next  thirty  years  or  so  were  spent  in  various  wars 
and  expeditions.  He  not  only  consolidated  his  rule  at 
home  by  the  subjection  of  intestine  foes,  but  sought 
extension  of  territory  by  encroachments  upon  the  lands  of 
contemporary  potentates.  His  conquests  to  the  west  and 
north-west  led  him  among  the  Mongols  of  the  Caspian, 
and  to  the  banks  of  the  Ural  and  the  Volga ;  those  to  the 
south  and  south-west  comprehended  almost  every  pro 
vince  in  Persia,  including  Baghdad,  Kerbela,  and  Kurdistan. 
To  this  time  belong  the  vestiges  of  his  presence  that  still 
remain,  such  as  the  ruined  monastery  at  Keghut  near  the 
Aras  (Araxes),  the  cleft  stone  in  the  church  at  Dayiru  '1- 
'Omar  (M'ar  Jibrail)  near  Mardin,  and  the  ruinless  sites 
of  such  ancient  cities  as  Zaranj  in  Sistan.  In  1398,  when 
Timur  was  more  than  sixty  years  of  age,  Farishta  tells  us 
that,  "informed  of  the  commotions  and  civil  wars  of 
India,"  he  "  began  his  expedition  into  that  country,"  and 
on  12th  September  "arrived  on  the  banks  of  the  Indus." 
His  passage  of  the  river  and  upward  march  along  the 
left  bank,  the  reinforcement  he  provided  for  his  grandson 
Pir  Mohammed  (who  was  invested  in  Multan),  the  capture 
of  towns  or  villages  accompanied,  it  might  be,  with  de 
struction  of  the  houses  and  the  massacre  of  the  inhabitants, 
the  battle  before  Delhi  and  the  easy  victory,  the  triumphal 
entry  into  the  doomed  city,  with  its  outcome  of  horrors, — 
all  these  circumstances  belong  to  the  annals  of  India.  In 
April  1399,  some  three  months  after  quitting  the  capital 
of  Mahmiid  Tughlak,  Timur  was  back  in  his  own  capital 
beyond  the  Oxus.  It  need  scarcely  be  added  that  an  im 
mense  quantity  of  spoil  was  conveyed  away.  According 
to  Clavijo,  ninety  captured  elephants  were  employed  merely 
to  carry  stones  from  certain  quarries  to  enable  the  conqueror 
to  erect  a  mosque  at  Samarkand.  The  war  with  the  Turks 
which  succeeded  the  return  from  India  was  rendered  notable 
by  the  capture  of  Baghdad,  Aleppo,  and  Damascus,  and 
especially  by  the  defeat  and  imprisonment  of  Sultan 
Bayazid.  This  was  Timiir's  last  campaign.  Another  was 
projected  against  China,  but  the  old  warrior  was  attacked 
by  fever  and  ague  when  encamped  on  the  further  side  of 
the  Sihon  (Syr-Daria)  and  died  at  Atrdr  (Otrar)  on  the 
17th  February  1405.  Markham,  in  his  introduction  to 
the  narrative  of  Clavijo's  embassy,  states  that  his  body 
"was  embalmed  with  musk  and  rose  water,  wrapped  in 
linen,  laid  in  an  ebony  coffin,  and  sent  to  Samarkand,  where 
it  was  buried."  Timur  had  carried  his  victorious  arms  on 
one  side  from  the  Irtish  and  the  Volga  to  the  Persian  Gulf 
and  on  the  other  from  the  Hellespont  to  the  Ganges. 

Timiir's  generally  recognized  biographers  are — "Ali  Yazdi, 
commonly  called  Sharifu  'd-Din,  author  of  the  Persian  Zafar- 
ndma,  translated  by  Petis  de  la  Croix  in  1722,  and  from  French, 
into  English  by  J.  Darby  in  the  following  year ;  and  Ahmed  ibn 
Mohammed  ibn  Abdallah,  al  Dimashki,  al  'Ajmi,  commonly  called 
Ibn  'Arabshah,  author  of  the  Arabic  Ajaibu  'I  Makhlnkdt,  trans 
lated  by  the  Dutch  Orientalist  Golius  in  1636.  In  the  work  of 
the  former,  as  Sir  William  Jones  remarks,  "  the  Tartarian  conqueror 
is  represented  as  a  liberal,  benevolent,  and  illustrious  prince  "  ;  in 
that  of  the  latter  he  is  "deformed  and  impious,  of  a  low  birth  and 
detestable  principles."  But  the  favourable  account  was  written. 
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under  the  personal  supervision  of  Timur's  grandson,  Ibrahim,  while 
the  other  was  the  production  of  his  direst  enemy.  Few  indeed,  if 
any,  original  annals  of  this  class  are  written  otherwise  than  to 
order,  under  patronage,  or  to  serve,  a  purpose  to  which  truth  is 
secondary.  Among  less  reputed  biographies  or  materials  for  bio 
graphy  may  be  mentioned  a  second  Zafarndma,  by  Maulana 
Nizamu  'd-Din  Shanab  Ghazani  (Nizam  Shami),  stated  to  be  "the 
earliest  known  history  of  Timur,  and  the  only  one  written  in  his 
lifetime  "  ;  and  vol.  i.  of  the  Afatla'u's-Sa'dain — a  choice  Persian 
MS.  work  of  1495 — introduced  to  Orientalists  in  Europe  by  Ham 
mer,  Jahrbiicher,  Dorn,  and  (notably)  Quatremere.  There  are  also 
the  Memoirs  (Malftiz&t)  and  Institutes  (Tuzukdt),  of  which  an 
important  section  is  styled  Designs  and  Enterprises  ( Tadbirdt  wa 
Kangdshahd).  Upon  the  genuineness  of  these  doubt  has  been 
thrown.  The  circumstance  of  their  alleged  discovery  and  presenta 
tion  to  Shah  Jahan  in  1637  was  of  itself  open  to  suspicion. 
Alhazen,  quoted  by  Purchas  in  his  quaint  notice  of  Timur,  and 
referred  to  by  Sir  John  Malcolm,  can  hardly  be  accepted  as  a  seri 
ous  authority.  His  assumed  memoir  was  printed  for  English  readers 
in  1597  by  William  Ponsonby  under  the  title  of  a  Historic  of  the 
Great  Emperor  Tamerlan,  drawn  from  the  ancient  monuments  by 
Messire  Jean  du  Bee,  Abbot  of  Mortimer',  and  another  version  of 
the  same  book  is  to  be  found  in  the  Histoire  du  Grand  Tamerlan, 
by  De  Sainctyon,  published  at  Amsterdam  in  1678.  But,  although 
the  existence  of  this  Alhazen  of  Jean  de  Bee  has  been  believed  by 
many,  the  more  trustworthy  critics  consider  the  history  and  histo 
rian  to  be  equally  fictitious. 

Reference  may  be  made  to  two  more  sources  of  information. 
(1)  Supposed  likenesses  of  Timur  are  to  be  found  in  books  and  in 
the  splendid  collection  of  Oriental  manuscripts  and  drawings  in  the 
British  Museum.  One  contained  in  the  Shah  Jahan  Ndma — a 
gorgeous  specimen  of  illuminated  Persian  manuscript  and  exquisite 
caligraphy — represents  a  most  ordinary,  middle-aged  Oriental, 
with  narrow  black  whisker  fringing  the  cheek  and  meeting  the 
tip  of  the  chin  in  a  scanty,  pointed  beard ;  a  thin  moustache 
sweeps  in  a  semicircle  from  above  the  upper  lip  ;  the  eyebrow  over 
the  almond-shaped  eye  is  marked  but  not  bushy.  But  it  were 
vain  to  seek  for  an  expression  of  genius  in  the  countenance. 
Another  portrait  is  included  in  a  set  of  sketches  by  native  artists, 
some  of  which,  taken  probably  from  life,  show  great  care  and 
cleverness.  Timiir  is  here  displayed  as  a  stoutish,  long -bodied 
man,  below  the  middle-height,  in  age  and  feature  not  unlike  the 
first  portrait,  but  with  thicker  and  more  straggling  hair,  and  dis- 
iincter,  though  not  more  agreeable  character  in  the  facial  expres 
sion,  yet  not  a  sign  of  power,  genius,  or  any  elements  of  grandeur 
or  celebrity.  The  uncomfortable  figure  in  the  Bodleian  Library 
does  not  give  much  help.  Sir  John  Malcolm  has  been  at  some 
pains  to  invest  his  portrait  of  Tirniir  with  individuality.  But  an 
.analysis  of  his  results  leaves  the  reader  in  more  perplexity  than 
satisfaction  at  the  kind  of  information  imparted,  and  he  reverts 
insensibly  to  the  sources  from  which  his  instructor  has  himself 
been  instructed.  (2)  As  regards  plays,  in  Marlowe's  Tamburlaine 
Timur  is  described  as  tall  of  stature,  straightly  fashioned,  large  of 
limb,  having  joints  strongly  knit,  long  and  sinewy  arms,  a  breadth 
of  shoulders  to  "  bear  old  Atlas's  burden,"  pale  of  complexion,  and 
with  "amber  hair  wrapp'd  in  curls."  The  outline  of  this  de 
scription  might  be  from  Sharifu  'd-Din,  while  the  colours  are  the 
poet's  own.  A  Latin  memoir  of  Tamerlane  by  Perondinus,  printed 
:in  1600,  entitled  Magni  Tamerlanis  Scytharum  Imperatoris  Vita, 
.describes  Timur  as  tall  and  bearded,  broad-chested  and  broad- 
shouldered,  well-built  but  lame,  of  a  fierce  countenance,  and  with 
receding  eyes,  which  express  cruelty  and  strike  terror  into  the 
lookers-on.  But  Jean  du  Bee's  account  of  Timur's  appearance  is 
quite  different.  Now  Tamburlaine  was  written  in  1586.  The  first 
English  translation  of  Jean  du  Bee  is  dated  in  1595,  the  Life  by 
Perondinus  in  1600,  and  Petis  de  la  Croix  did  not  introduce 
Sharifu  'd-Dm  or  'All  Yazdi  to  European  readers  till  1722.  The 
dramatist  must  have  heard  of  Timur  in  other  quarters,  equally 
reliable  it  may  be  with  those  available  in  the  present  stage  of 
Oriental  research.  At  the  beginning  of  the  18th  century  Tirnur 
was  represented  in  Rowe's  Tamerlane  as  a  model  of  valour  and 
virtue.  The  plot,  however,  has  little  to  do  with  history,  and  is 
improbable  and  void  of  interest.  By  Matthew  Gregory  Lewis 
again  "Timour"  is  depicted  as  the  conventional  tyrant  of  a 
gorgeous  melodrama,  slaying,  burning,  slaughtering,  and  coinmit- 
ting^  every  possible  atrocity  until  checked  by  violent  death  and  a 
poetical  climax. 

Apart  from  modern  European  savants  and  historians,  and  the 
more  strictly  Oriental  chroniclers  who  have  written  in  Persian, 
Turkish,  or  Arabic,  the  following  authorities  may  be  cited — Laonicus 
Chalcondylas,  Joannes  Leunclavius,  Joachimus  Camerarius,  Petrus 
Perondinus,  Lazaro  Soranzo,  Simon  Mairlus,  Matthew  Michiovius. 
A  score  or  so  of  other  names  are  given  by  Samuel  Purchas.  See 
also  Clements  Markham's  Clavijo,  in  the'Hakluyt  Society's  pub 
lications  ;  White's  edition  of  Davy's  translation  of  the  Institutes 
(1783) ;  Stewart's  translation  of  the  Malfuzdt ;  Malcolm's  History 
of  Persia;  and  Trans.  Roy.  Soc.,  1885.  (F.  J.  G.) 


TIN  (Lat.  stannum,  whence  the  chemical  symbol  "Sn"; 
atomic  weight  =  117'6,  O  =  16),  being  a  component  of 
bronze,  was  used  as  a  metal  thousands  of  years  prior  to 
the  dawn  of  history.  But  it  does  not  follow  that  pre 
historic  bronzes  were  made  of  metallic  tin.  When  the  un 
alloyed  metal  was  first  introduced  cannot  be  ascertained 
with  certainty.  All  we  know  is  that  about  the  1st  century 
the  Greek  word  Kacro-iVe/Dos  designated  tin,  and  that  tin  was 
imported  from  Cornwall  into  Italy  after,  if  not  before,  the 
invasion  of  Britain  by  Julius  Caesar.  From  Pliny's  writings 
it  appears  that  the  Romans  in  his  time  did  not  realize  the 
distinction  between  tin  and  lead :  the  former  was  called 
plumbum  album  or  candidum  to  distinguish  it  from  plum 
bum  nigrum  (lead  proper).  The  word  stannum  definitely 
assumed  its  present  meaning  in  the  4th  century  (H.  Kopp). 

Grains  of  metallic  tin  occur  as  a  subordinate  admixture 
in  the  gold  ores  of  Siberia,  Guiana,  and  Bolivia.  Of 
tin  mineral  compounds  (which  are  not  numerous)  tinstone, 
SnOn,  is  the  most  important ;  besides  it  only  tin  pyrites, 
which,  according  to  Rammelsberg,  exists  in  two  varieties, 
FeCu2SnS4  and  ZnFeCu4Sn2S8,  need  be  named  here. 

Tinstone  or  Cassiterite. — This  native  oxide  of  tin,  SnO.,, 
forms  very  hard  quadratic  crystals  of  specific  gravity  6 '8. 
The  pure  mineral  is  colourless,  and  it  is  very  scarce ;  most 
specimens  are  brown  owing  to  the  presence  of  ferric  or 
manganic  oxide.  The  faces  of  the  crystals  exhibit  diamond 
lustre.  There  is  also  another  native  form,  known  as  "  wood 
tin,"  occurring  in  roundish  masses  with  a  fibrous  radiating 
fracture.  The  ore  is  found  in  veins  or  layers  within  the 
older  crystalline  rocks  and  slates.  Being  much  more  highly 
proof  against  the  action  of  water  and  carbonic  acid  than 
its  matrix,  the  ore  often  presents  itself  in  loose  crystals  as 
part  of  the  sand  of  rivers  (stream  tin).  The  oldest  known 
deposit  of  tinstone  is  that  of  Cornwall,  where  it  occurs  in 
granite  and  in  the  "  killas  "  (a  kind  of  metamorphic  clayish 
slate),  associated  with  wolframite,  apatite,  topaz,  mica, 
tourmaline,  arsenide  of  iron,  and  other  minerals.  Cornish 
tin  ore  is  characteristically  rich  in  arsenic.  Minor  Euro: 
pean  deposits  occur  in  the  Erzgebirge,  in  Brittany,  and  in 
Galicia  (Spain).  A  very  considerable  deposit  of  pure  ore 
(chiefly  stream  tin)  exists  in  the  island  of  Banca ;  and  in 
Malacca  tinstone  is  found.  Other  relatively  abundant 
deposits  occur  in  Bolivia  and  Peru,  and  in  Queensland 
and  New  South  Wales  (lately  discovered). 

Metallurgy. — In  the  extraction  of  tin  from  tinstone  ore 
the  first  step  is  to  pound  the  crude  ore  and  wash  away  the 
lighter  gangue  with  water  (see  METALLURGY,  vol.  xvi.  p. 
59).  The  washed  ore  is  "roasted"  to  burn  away  the 
arsenic  and  sulphur  and  to  convert  the  iron,  originally 
present  in  the  heavy  and  compact  form  of  pyrites  or 
arsenide,  into  light  friable  oxide,  which  is  removed  by  a 
second  washing  process.  If  much  oxide  of  copper  is  con 
tained  in  the  product,  it  is  extracted  with  dilute  sulphuric 
acid,  and  from  the  solution  is  recovered  by  precipitation 
with  metallic  iron  (see  COPPER,  vol.  vi.  p.  347).  The  puri 
fied  ore,  known  as  "black  tin,"  goes  to  the  smelting  furnace. 
During  the  roasting  process  the  ore  must  be  constantly 
agitated  to  prevent  caking,  and  to  bring  the  arseniferous, 
&c.,  parts  to  the  surface.  To  save  manual  labour,  Oxland 
and  Hocking  have  constructed  a  mechanical  roaster.  It 
consists  of  a  slanting  tube  of  boiler-iron,  coated  inside  with 
fire-brick.  The  lower  end  opens  into  the  fire-place ;  the 
upper  communicates  with  a  set  of  chambers  for  the  con 
densation  of  the  white  arsenic  produced.  The  washed 
ore,  after  being  dried  on  the  top  of  the  chamber,  is  run 
thence  by  a  funnel  into  the  pipe,  which  is  made  to  rotate 
about  its  axis  from  three  to  eight  times  per  minute.  Before 
the  ore  has  travelled  far  down  the  arsenic  and  sulphur 
catch  fire,  and  by  the  time  it  reaches  the  bottom  it  is  fully 
roasted.  It  falls  into  a  receptacle  below  the  level  of  the 
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fire.  Of  the  impurities  of  the  ore  the  wolframite  (tungstate 
of  iron  and  manganese)  is  the  most  troublesome,  because 
on  account  of  its  high  specific  gravity  it  cannot  be  Avashed 
away  as  gangue.  To  remove  it,  Oxland  fuses  the  ore  with 
a  certain  proportion  of  carbonate  of  soda,  which  suffices  to 
convert  the  tungsten  into  soluble  alkaline  tungstate,  with 
out  producing  noteworthy  quantities  of  soluble  stannate 
from  the  oxide  of  tin ;  the  tungstate  is  easily  removed  by 
treatment  with  water. 

Smeltincj. — The  purified  ore  is  mixed  with  about  one- 
fifth  of  its  weight  of  anthracite  smalls,  the  mixture  being 
moistened  to  prevent  it  from  being  blown  off  by  the 
draught,  and  is  then  fused  on  the  sole  of  a  reverberatory 
furnace  for  five  or  six  hours.  The  slag  and  metal  pro 
duced  are  then  run  off  and  the  latter  is  cast  into  bars ;  these 
are  in  general  contaminated  with  iron,  arsenic,  copper,  and 
other  impurities.  To  refine  them,  the  bars  are  heated 
cautiously  on  an  inclined  hearth,  when  relatively  pure 
tin  runs  off,  while  a  skeleton  of  impure  metal  remains. 
The  metal  run  off  is  further  purified  by  poling,  i.e.,  by 
stirring  it  with  the  branch  of  a  tree, — the  apple  tree  being 
preferred  traditionally.  This  operation  is  no  doubt  in 
tended  to  remove  the  oxygen  diffused  throughout  the  metal 
as  oxide,  part  of  it  perhaps  chemically  by  reduction  of  the 
oxide  to  metal,  the  rest  by  conveying  the  finely  diffused 
oxide  to  the  surface  and  causing  it  to  unite  there  with  the 
oxide  scum.  After  this  the  metal  is  allowed  to  rest  for  a 
time  in  the  pot  at  a  temperature  above  its  freezing  point 
and  is  then  ladled  out  into  ingot  forms,  care  being  taken 
at  each  stage  to  ladle  off  the  top  stratum.  The  original 
top  stratum  is  the  purest,  and  each  succeeding  lower 
stratum  has  a  greater  proportion  of  impurities ;  the  lowest 
consists  largely  of  a  solid  or  semi-solid  alloy  of  tin  and 
iron. 

To  test  the  purity  of  the  metal,  the  tin-smelter  heats  the 
bars  to  a  certain  temperature  just  below  the  fusing  point, 
and  then  strikes  them  with  a  hammer  or  lets  them  fall  on 
a  stone  floor  from  a  given  height.  If  the  tin  is  pure  it 
splits  into  a  mass  of  granular  strings.  Tin  which  has 
been  thus  manipulated  and  proved  incidentally  to  be  very 
pure  is  sold  as  grain  tin.  A  lower  quality  goes  by  the 
name  of  block  tin.  Of  the  several  commercial  varieties 
Banca  tin  is  the  purest;  it  is  indeed  almost  chemically 
pure.  Next  comes  English  grain  tin.  For  the  preparation 
of  chemically  pure  tin  two  methods  are  employed.  (1) 
Commercially  pure  tin  is  treated  with  nitric  acid,  which 
converts  the  tin  proper  into  an  insoluble  hydrate  of  SnO2, 
while  the  copper,  iron,  &c.,  become  nitrates ;  the  oxide  is 
washed  first  with  dilute  nitric  acid,  then  with  water,  and 
is  lastly  dried  and  reduced  by  fusion  with  black  flux  or 
cyanide  of  potassium.  (2)  A  solution  of  pure  stannous 
chloride  in  very  dilute  hydrochloric  acid  is  reduced  with 
a  galvanic  current.  According  to  Stolba,  beautiful  crystals 
of  pure  tin  can  be  obtained  as  follows.  A  platinum  basin, 
coated  over  with  wax  or  paraffin  outside,  except  a  small 
circle  at  the  very  lowest  point,  is  placed  on  a  plate  of  amal 
gamated  zinc,  lying  on  the  bottom  of  a  beaker,  and  is  filled 
with  a  solution  of  pure  stannous  chloride.  The  beaker 
also  is  cautiously  filled  with  acidulated  water  up  to  a  point 
beyond  the  edge  of  the  platinum  basin.  The  whole  is  then 
left  to  itself,  when  crystals  of  tin  gradually  separate  out  on 
the  bottom  of  the  basin. 

Properties  of  Pure  Tin. — An  ingot  of  pure  tin  is  pure  white  (ex 
cept  for  a  slight  tinge  of  blue) ;  it  exhibits  considerable  lustre  and 
is  not  subject  to  tarnishing  on  exposure  to  normal  air.  The  metal 
is  pretty  soft  and  easily  flattened  out  under  the  hammer,  but  almost 
devoid  of  tenacity.  That  it  is  elastic,  within  narrow  limits,  is  proved 
by  its  clear  ring  when  struck  with  a  hard  body  under  circumstances 
permitting  of  free  vibration.  The  specific  gravity  of  ingot  tin  is 
7'293  at  13°  C.  (Matthiessen).  A  tin  ingot,  though  seemingly  amor 
phous,  has  a  crystalline  structure,  consisting  of  an  aggregate  of 
(quadratic  octahedra  ;  hence  the  characteristic  crackling  noise  which 


a  bar  of  tin  gives  out  when  being  bent.  This  structure  can  be 
rendered  visible  by  superficial  etching  with  dilute  acid.  As  the 
minuter  crystals  dissolve  more  quickly  than  the  larger  ones,  the 
surface  assumes  a  frosted  appearance  (moirde  metallique),  not  unlike 
that  of  a  frozen  window-pane  in  winter  time.  Its  crystalline  struc 
ture  must  account  for  the  striking  fact  that  the  ingot,  when  exposed 
for  a  sufficient  time  to  very  low  temperatures  (to  -39°  C.  for  14  hours), 
becomes  so  brittle  that  it  falls  into  powder  under  a  pestle  or 
hammer  ;  it  indeed  sometimes  crumbles  into  powder  spontaneously. 
At  ordinaiy  temperatures  tin  proves  fairly  ductile  under  the  hammer, 
and  its  ductility  seems  to  increase  as  the  temperature  rises  up  to 
about  100°  C.  At  some  temperature  near  its  fusing  point  it  be 
comes  brittle  (vide  supra),  and  still  more  brittle  from  - 14°  C. 
downwards.  This  behaviour  of  the  metal  may  probably  be  explained 
by  assuming  that  in  any  tin  crystal  the  coefficient  of  thermic  ex 
pansion  has  one  value  in  the  direction  of  the  principal  axis  and 
another  in  that  of  either  of  the  subsidiary  axes.  From  0°  to  100°  the 
two  coefficients  are  practically  identical ;  below  -14°  and  from 
somewhere  above  100°  C.  upwards  they  assume  different  values  ; 
and,  as  the  several  crystals  are  oriented  in  a  lawless  fashion,  this 
must  tend  to  disintegrate  the  mass.  Tin  fuses  at  232°' 7  (Persoz); 
at  a  red  heat  it  begins  to  volatilize  slowly  ;  at  1600°  to  1808°  C. 
(Carnelley  and  Williams)  it  boils.  The  hot  vapour  produced  com 
bines  with  the  oxygen  of  the  air  into  white  oxide,  Sn02. 

Industrial  Applications. — Commercially  pure  tin  is  used  (princi 
pally  in  Germany)  for  the  making  of  pharmaceutical  apparatus, 
such  as  evaporating  basins  for  extracts,  infusion  pots,  stills,  &c. 
It  is  also  employed  for  making  two  varieties  of  tin-foil, — one  for  the 
silvering  of  mirrors  (see  MIRROR,  vol.  xvi.  p.  500),  the  other  for 
wrapping  up  chocolate,  toilet  soap,  tobacco,  &c.  The  mirror  foil 
must  contain  some  copper  to  prevent  it  from  being  too  readily 
amalgamated  by  the  mercury.  For  making  tin-foil  the  metal  is 
rolled  into  thin  sheets,  pieces  of  which  are  beaten  out  with  a  wooden 
mallet.  As  pure  tin  does  not  tarnish  in  the  air  and  is  proof  against 
acid  liquids,  such  as  vinegar,  lime  juice,  &c.,  it  is  utilized  for 
culinary  and  domestic  vessels.  But  it  is  expensive,  and  tin  vessels 
have  to  be  made  very  heavy  to  give  them  sufficient  stability  of  form  ; 
hence  it  is  generally  employed  merely  as  a  protecting  coating  for 
utensils  made  essentially  of  copper  or  iron.  The  tinning  of  a  copper 
basin  is  an  easy  operation.  The  basin,  made  scrupulously  clean,  is 
heated  over  a  charcoal  fire  to  beyond  the  fusing  point  of  tin.  Molten 
tin  is  then  poured  in,  a  little  powdered  sal-ammoniac  added,  and 
the  tin  spread  over  the  inside  with  a  bunch  of  tow.  The  sal- 
ammoniac  removes  the  last  unavoidable  film  of  oxide,  leaving  a 
purely  metallic  surface,  to  which  the  tin  adheres  firmly.  For 
tinning  small  objects  of  copper  or  brass  (i.e.,  pins,  hooks,  &c. )  a 
wet-way  process  is  followed.  One  part  of  cream  of  tartar,  two  of 
alum,  and  two  of  common  salt  are  dissolved  in  boiling  water,  and 
the  solution  is  boiled  with  granulated  metallic  tin  (or,  better,  mixed 
with  a  little  stannous  chloride)  to  produce  a  tin  solution  ;  and  into 
this  the  articles  are  put  at  a  boiling  heat.  In  the  absence  of 
metallic  tin  there  is  no  visible  change  ;  but,  as  soon  as  the  metal  is 
introduced,  a  galvanic  action  sets  in  and  the  articles  get  coated  over 
with  a  firmly  adhering  film  of  tin.  Tinning  wrought  iron  is  effected 
by  immersion.  The  most  important  form  of  the  operation  is  mak 
ing  tinned  from  ordinary  sheet  iron  (making  what  is  called  "sheet 
tin").  The  iron  plates,  having  been  carefully  cleaned  with  sand 
and  muriatic  or  sulphuric  acid,  and  lastly  with  water,  are  plunged 
into  heated  tallow  to  drive  away  the  water  without  oxidation  of 
the  metal.  They  are  next  steeped  in  a  bath,  first  of  molten  ferrugin 
ous,  then  of  pure  tin.  They  are  then  taken  out  and  kept  suspended 
in  hot  tallow  to  enable  the  surplus  tin  to  run  off.  The  tin  of 
the  second  bath  dissolves  iron  gradually  and  becomes  fit  for  the 
first  bath.  To  tin  cast-iron  articles  they  must  be  decarburetted 
superficially  by  ignition  within  a  bath  of  ferric  oxide  (powdered 
hsematite  or  similar  material),  then  cleaned  with  acid,  and  tinned 
by  immersion,  as  explained  above.  By  far  the  greater  part  of  the 
tin  produced  metallnrgically  is  used  for  making  tin  alloys,  the 
majority  of  which  have  been  treated  of  in  preceding  articles ;  see 
LEAD,  vol.  xiv.  p.  378  ;  PEWTER,  vol.  xviii.  p.  725 ;  BRONZE,  vol. 
iv.  p.  366 ;  PHOSPHORUS,  vol.  xviii.  p.  817. 

Tin  Compounds. — The  most  important  of  these  may  be  arranged 
into  two  classes,  namely,  stannous  compounds,  SnX2,  and  stannic 
compounds,  SnX4,  where  X  stands  for  Cl,  Br,  £0,  &c.  Stannous 
compounds  are,  in  general  at  least,  characteristically  prone  to  pass 
into  the  stannic  form  by  taking  up  additional  X2  in  the  form  of 
oxygen,  chlorine,  &c. 

Stannous  Chloride,  SnCl2. — This  can  be  obtained  pure  only  by 
heating  pure  tin  in  a  current  of  pure  dry  hydrochloric  acid  gas. 
It  is  a  white  solid,  fusing  at  250°  C.  and  volatilizing  at  a  red  heat 
in  nitrogen,  a  vacuum,  or  hydrochloric  acid,  without  decomposition. 
The  vapour  density  below  700°  C.  corresponds  to  Sn2Cl4,  above  800°  C. 
to  nearly  SnCl2  (Von  Meyer  and  Ziibliu).  The  chloride  readily  com 
bines  with  water  into  an  easily  soluble  crystallizable  hydrate  ("tin 
crystals  ").  This  is  made  without  difficulty  by  dissolving  tin  in 
strong  hydrochloric  acid  and  allowing  it  to  crystallize.  For  its 
industrial  preparation  Nollner  passes  sufficiently  hydrated  hydro- 
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chloric  acid  gas  over  granulated  tin  contained  in  stoneware  bottles 
and  evaporates  the  concentrated  solution  produced  in  tin  basins 
over  granulated  tin.  The  basin  itself  is  not  attacked.  The  crystals 
contain  one  H20  according  to  Berzelius,  while  Marignac  finds  two  ; 
probably  both  are  right.  The  crystals  are  very  soluble  in  cold 
water,  and  if  the  salt  is  really  pure  a  small  proportion  of  water 
forms  a  clear  solution  ;  but  on  adding  much  water  most  of  the  salt 
is  decomposed,  with  the  formation  of  a  precipitate  of  oxy-chloride — 

2SnCl2  +  3H20  =  2HC1  +  Sn2OCl2.2H20. 

According  to  Michel  and  Kraft,  one  litre  of  cold  saturated  solution 
of  tin  crystals  weighs  1827  grammes  and  contains  1333  grammes  of 
SnCl2.  The  same  oxy-chloride  is  produced  when  the  moist  crystals, 
or  their  solution,  are  exposed  to  the  air  ;  by  the  action  of  the  atmo 
spheric  oxygen 

0  +  3SnCl2= Sn2CLjO  +  SnCl«. 

Hence  all  tin  crystals  as  kept  in  the  laboratory  give  with  water 
a  turbid  solution,  which  contains  stannic  in  addition  to  stannous 
chloride.  The  complete  conversion  of  stannous  into  stannic  chloride 
may  be  effected  by  a  great  many  reagents, — for  instance,  by  chlorine 
(bromine,  iodine)  readily  ;  by  mercuric  chloride,  HgCl-j,  in  the  heat, 
with  precipitation  of  calomel,  HgCl,  or  metallic  mercury  ;  by  ferric 
chloride  in  the  heat,  with  formation  of  ferrous  salt,  FeCl2  ;  by  ar- 
senious  chloride  in  strongly  hydrochloric  solutions,  with  precipita 
tion  of  chocolate-brown  metallic  arsenic.  All  these  reactions  are 
available  as  tests  for  stannosum  or  the  respective  agents.  In  opposi 
tion  to  stannous  chloride,  even  sulphurous  acid  (solution)  behaves 
as  an  oxidizing  agent.  If  the  two  reagents  are  mixed,  a  precipitate 
of  yellow  stannic  sulphide  is  produced.  By  first  intention 

S03H2  +  3Sn"Cla= 3SnIVCl20  +  H2S. 

The  stannic  oxy-chloride  readily  exchanges  its  0  for  C12  at  the  ex 
pense  of  the  hydrochloric  acid,  which  is  always  present,  and  the 
H2S  decomposes  one-half  of  a  molecule  of  SnCl4  with  formation  of 
81182.  A  strip  of  metallic  zinc  when  placed  in  a  solution  of  stan- 
uous  chloride  precipitates  the  tin  in  crystals  and  takes  its  place  in 
the  solution.  Stannous  chloride  is  largely  used  in  the  laboratory 
as  a  reducing  agent,  in  dyeing  as  a  mordant. 

Stannaus  Oxide. — This  as  a  hydrate  is  obtained  from  a  solution  of 
stannous  chloride  by  addition  of  carbonate  of  soda ;  it  forms  a  white 
precipitate,  which  can  be  washed  with  air-free  water  and  dried  at 
80°C.  without  much  change  by  oxidation.  If  the  hydrate  is  heated 
in  carbonic  acid,  the  black  anhydride  SnO  remains  (Otto).  Precipi 
tated  stannous  hydrate  dissolves  readily  in  caustic  potash  ley  ;  if 
the  solution  is  evaporated  quickly,  it  suffers  decomposition,  with 
formation  of  metal  and  staunate, 

2SnO  +  K20  =  Sn02K20  +  Sn. 

If  it  is  evaporated  slowly,  anhydrous  stannous  oxide  crystallizes 
out  at  a  certain  stage  (Otto).  Dry  stannous  oxide,  if  touched  with 
a  glowing  body,  catches  fire  and  burns  into  binoxide,  SnO^  Stan- 
nous  oxalate  when  heated  by  itself  in  a  tube  leaves  stannous  oxide 
(Liebig). 

Stannic  chloride,  SnCl4,  is  obtained  by  passing  dry  chlorine  over 
granulated  tin  contained  in  a  retort ;  the  tetrachloride  distils  over 
as  a  heavy  liquid,  from  which  the  excess  of  chlorine  is  easily  re 
moved  by  shaking  with  a  small  quantity  of  tin  filings  and  re-dis 
tilling.  It  is  a  colourless  fuming  liquid  of  specific  gravity  2'269  at  0° 
(Pierre)  and  2 '234  at  15°  C.  (Gerlach),  is  fluid  at  -  29° C.,  and  boils 
at  115°'4  C.  under  753 '1  mm.  pressure  (Pierre).  The  chloride  unites 
energetically  with  water  into  crystalline  hydrates  (ex.  SnCl4,3H20), 
easily  soluble  in  water.  It  combines  readily  with  alkaline  and 
other  chlorides  into  double  salts:  thus  SnCl4  +  2KCl  =  SnCl6K,, 
analogous  to  the  chloro-platinate  ;  another  example  is  the  salt 
SnCl6(NH4)2,  known  industrially  as  "  pink  salt,"  because  it  is  used 
as  a  mordant  to  produce  a  pink  colour.  The  plain  chloride  solution 
is  similarly  used.  It  is  usually  prepared  by  dissolving  the  metal 
in  aqua  regia. 

Stannic  Oxide,  SnO,.— This,  if  the  term  is  taken  to  include  the 
hydrates,  exists  in  a  variety  of  forms.  (1)  Tinstone  (see  above)  is 
proof  against  all  acids.  Its  disintegration  for  analytical  purposes 
can  be  effected  by  fusion  with  caustic  alkali  in  silver,  with  the 
formation  of  soluble  stannate,  or  by  fusion  with  sulphur  and  car 
bonate  of  soda,  with  the  formation  of  a  soluble  thio- stannate, 
SnS2  +  xNa2S.  (2)  A  similar  oxide  is  produced  by  burning  tin  in 
air  at  high  temperatures  or  exposing  any  of  the  hydrates  to  a  strong 
red  heat.  Such  tin-ash,  as  it  is  called,  is  used  for  the  polishing  of 
optical  glasses.  (3)  Meta-stannic  acid  (H2OSn02,  generally  written 
Hi0Sn5015,  to  account  for  the  complicated  composition  of  meta- 
stan nates,  e.g.,  the  soda  salt  H8Na.,Sn5pj5)  is  the  white  hydrate 
produced  from  the  metal  by  means  of  nitric  acid.  It  is  insoluble 
in  water  and  in  nitric  acid  and  apparently  so  in  hydrochloric  acid  ; 
but  if  heated  with  this  last  for  some  time  it  passes  into  a  hydro- 
chlorate,  which,  after  the  acid  mother  liquor  has  been  decanted  off, 
dissolves  in  water.  The  solution  when  subjected  to  distillation 
behaves  pretty  much  like  a  physical  solution  of  the  oxide  in  hydro 
chloric  acid,  while  a  solution  of  ortho-stannic  acid  in  hydrochloric 
acid  behaves  like  a  solution  of  SnCl4  in  water,  i.e.,  gives  off  no 
hydrochloric  acid  and  no  precipitate  of  hydrated  Sn02.  (4)  Ortho- 


stannic  acid  is  obtained  as  a  white  precipitate  on  the  addition  of 
carbonate  of  soda  or  the  exact  quantity  of  precipitated  carbonate 
of  lime  to  a  solution  of  the  chloride.  This  hydrate,  Sn02H20,  is 
readily  soluble  in  acids  forming  stannic  salts,  and  in  caustic  potash 
and  soda,  with  the  formation  of  ortho-stanuates.  Of  these  stauuate 
of  sodium,  Na2Su02,  is  produced  industrially  by  heating  tin  with 
Chili  saltpetre  and  caustic  soda,  or  by  fusing  very  finely  powdered 
tinstone  with  caustic  soda  in  iron  vessels.  A  solution  of  the  pure 
salt  yields  fine  prisms  of  the  composition  Na-jSiiOj  +  lOHgO,  which 
effloresce  in  the  air.  The  salt  is  much  used  as  a  mordant  in  dyeing 
and  calico-printing.  Alkaline  and  other  stannates  when  treated 
with  aqueous  hydrofluoric  acid  are  converted  into  fluo-stannates 
(e.g.,  K2Sn03  into  K2SnF6),  which  are  closely  analogous  to,  and  iso- 
morphous  with,  fluo-silicates. 

Sulphides. — If  tin  is  heated  with  sulphur  the  two  unite  very 
readily  into  stanuous  sulphide,  SnS,  a  lead-grey  mass,  which  under 
the  circumstances  refuses  to  take  up  more  sulphur.  But,  if  a 
mixture  of  tin  (or,  better,  tin  amalgam),  sulphur,  and  sal-ammoniac 
in  proper  proportions  be  heated,  stannic  sulphide,  SnS2,  is  produced 
in  the  beautiful  form  of  aurum  musivum  (mosaic  gold), — a  solid 
consisting  of  golden  yellow,  metallic  lustrous  scales.  It  is  used 
chiefly  as  a  yellow  "bronze"  for  plaster- of- Paris  statuettes,  &c. 

Analysis. — Tin  compounds  when  heated  on  charcoal  with  car 
bonate  of  soda  in  the  reducing  blowpipe  flame  yield  metal  and  a 
scanty  ring  of  white  SnO^  The  reduction,  however,  succeeds  better 
with  cyanide  of  potassium  as  a  flux.  Stannous  salt  solutions  yield 
a  brown  precipitate  of  SnS  with  sulphuretted  hydrogen,  which  is 
insoluble  in  cold  dilute  acids  and  in  real  sulphide  of  ammonium, 
(NH4)2S  ;  but  the  yellow,  or  the  colourless  reagent  on  addition  of 
sulphur,  dissolves  the  precipitate  as  SnS2  salt.  The  solution  on 
acidification  yields  a  yellow  precipitate  of  this  sulphide.  Stannic 
salt,  SnCl4,  solutions  give  a  yellow  precipitate  of  SnS2  with  sulphur 
etted  hydrogen,  which  is  insoluble  in  cold  dilute  acids  but  readily 
soluble  in  sulphide  of  ammonium,  and  is  re-precipitated  therefrom 
as  SnS2  on  acidification.  Only  stannous  salts  (not  stannic)  give  a 
precipitate  of  calomel  in  mercuric  chloride  solution.  A  mixture  of 
stannous  and  stannic  chloride  when  added  to  a  sufficient  quantity 
of  solution  of  chloride  of  gold,  gives  an  intensely  purple  precipitate 
of  gold  purple  (purple  of  Cassius), — a  compound  which,  although 
known  for  centuries,  is  to  this  day  little  understood  chemically. 
It  behaves  on  the  whole  like  a  compound  of  Sn203  with  Au20. 
The  test  is  very  delicate,  although  the  colour  is  not  in  all  cases  a 
pure  purple.  (W.  D.) 

TINAMOU,  the  name  given  in  Guiana  to  a  certain 
bird  as  stated  in  1741  by  Barrere  (France  JSquinoxiale,  p. 
1 38),  from  whom  it  was  taken  and  used  in  a  more  general 
sense  by  Buffon  (Hist.  Nat.  Oiseaux,  iv.  p.  502).  In  1783 
Latham  (Synopsis,  ii.  p.  724)  adopted  it  as  English,  and 
in  1790  (Index,  ii.  p.  633)  Latinized  it  Tinamus,  as  the 
name  of  a  new  and  distinct  genus.  The  "  Tinamou  "  of 
Barrere  has  been  identified  with  the  "Macucagua"  described 
and  figured  by  Marcgrave  in  1648,  and  is  the  Tinamus 
major  of  modern  authors.1 

Buffon  and  his  successors  saw  that  the  Tinamous,  though 
passing  among  the  European  colonists  of  South  America 
as  "  Partridges,"  could  not  be  associated  with  those  birds, 
and  Latham's  step,  above  mentioned,  was  generally  ap 
proved.  The  genus  he  had  founded  was  usually  placed 
among  the  Gallinse,  and  by  many  writers  was  held  to  be 
allied  to  the  Bustards,  which,  it  must  be  remembered,  were 
then  thought  to  be  "  Struthious."  Indeed  the  likeness  of 
the  Tinamou's  bill  to  that  of  the  EHEA  (vol.  xx.  p.  506) 
was  remarked  in  1811  by  Illiger.  On  the  other  hand 
L'  Herminier  in  1827  saw  features  in  the  Tinamou's  sternum 
that  in  his  judgment  linked  the  bird  to  the  Hallidse.  In 
1830  Wagler  (Nat.  Syst.  Amphibien,  <fcc.,  p.  127)  placed 
the  Tinamous  in  the  same  Order  as  the  Ostrich  and  its 
allies ;  and,  though  he  did  this  on  very  insufficient  grounds, 
his  assignment  has  turned  out  to  be  not  far  from  the  mark, 
as  in  1862  the  great  affinity  of  these  groups  was  shown  by 
Prof.  Parker's  researches,  which  were  afterwards  printed 
in  the  Zoological  Transactions  (v.  pp.  205-232,  236-238,  pis. 
xxxix.-xli.),  and  was  further  substantiated  by  him  in  the 
Philosophical  Transactions  (1866,  pp.  174-178,  pi.  xv.). 
Shortly  after  this  Prof.  Huxley  in  his  of  ten -quoted 
paper  in  the  Zoological  Proceedings  (1867,  pp.  425,  426) 


1  Brisson  and  after  him  Linnaeus  confounded  this  bird,  which  they 
had  never  seen,  with  the  TRUMPETER  (q.v.). 
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was  enabled  to  place  the  whole  matter  in  a  clear  light, 
urging  that  the  Tinamous  formed  a  very  distinct  group  of 
birds  which,  though  not  to  be  removed  from  the  Carinatas, 
presented  so  much  resemblance  to  the  Ratitse,  as  to  indicate 
them  to  be  the  bond  of  union  between  those  two  great 
divisions.1  The  group  from  the  resemblance  of  its  palatal 
characters  to  those  of  the  EMEU  (vol.  viii.  p.  171),  Dromxus, 
he  called  Drom&ognathse,  and  his  decision,  if  not  his  name, 
has  since  been  widely  accepted. 

The  Tinamous  thus — by  whatever  name  we  call  them,  Dromseo- 
gnathas,  Tinami,  or  Crypturi — will  be  seen  to  be  of  great  importance 
from  a  taxonomer's  point  of  view,  though  in  regard  to  numbers  they 
are  comparatively  insignificant.  In  1873  Messrs.  Sclater  and  Salvin 
in  their  Nomendator  (pp.  152,  153)  recognized  nine  genera  and 
thirty -nine  species,  since  which  time  about  half  a  dozen  other 
species  may  have  been  described  ;  but  in  1880  Schlegel  (Mus.  Pays- 
Bos,  viii.,  Monogr.  41,  pp.  1-51)  would  only  admit  five  genera  and 
thirty-one  species — the  latter  because  it  was  the  number  possessed 
by  the  Leyden  museum.  They  are  peculiar  to  the  Neotropical 
Region — four  species  only  finding  their  way  into  southern  Mexico 
and  none  beyond.  Some  of  them  inhabit  forests  and  others  the  more 
open  country ;  but  setting  aside  size  (which  in  this  group  varies  from 
that  of  a  Quail  to  that  of  a  large  common  Fowl)  there  is  an  unmis 
takable  uniformity  of  appearance  among  them  as  a  whole,  so  that 
almost  anybody  having  seen  one  species  of  the  group  would  always 
recognize  another.  Yet  in  minor  characters  there  is  considerable 
difference  among  them  ;  and  first  of  all  the  group  may  be  divided 
into  two  sub-families,  the  first,  Tinaminas,  having  four  toes,  and 
the  second,  Tinamotidinse,  having  but  three — the  latter  containing, 
so  far  as  is  known,  but  two  genera,  Calopezus  and  Tinamotis,  each 
consisting  of  a  single  species,  while  the  former,  according  to  Messrs. 
Sclater  and  Salvin  (ut  supra),  may  be  separated  into  seven  genera, 
two  being  Tinamus  and  Nothocercus,  characterized  by  the  roughness 
of  their  posterior  tarsal  scales,  the  others,  Crypturus,  Rkynchotus, 
Nothoprocta,  Nothura,  and  Taoniscus,  having  smooth  legs. 

To  the  ordinary  spectator  Tinamous  have  much  the 
look  of  Partridges,  but  the  more  attentive  observer  will 


Rufous  tinamou  (Rhynchotus  rufescens). 


notice  that  their  elongated  bill,  their  small  head  and 
slender  neck,  clothed  with  very  short  feathers,  give  them  a 
different  air.  The  plumage  is  generally  inconspicuous  : 
some  tint  of  brown,  ranging  from  rufous  to  slaty,  and  often 
more  or  less  closely  barred  with  a  darker  shade  or  black, 
is  the  usual  style  of  coloration  ;  but  some  species  are 
characterized  by  a  white  throat  or  a  bay  breast.  The 
wings  are  short  and  rounded,  and  in  some  forms  the 
feathers  of  the  tail,  which  in  all  are  hidden  by  their  coverts, 
are  soft.  In  bearing  and  gait  the  birds  show  some  resem 
blance  to  their  distant  relatives  the  Ratitse,  and  Mr 

1  M.  Alix  also  has  from  an  independent  investigation  of  the  osteo 
logy  and  myology  of  Nothura  major  come  to  virtually  the  same  con 
clusion  (Journ.  de  Zoologie,  iii.  pp.  169  and  252,  pis.  viii.-xi.). 


Bartlett  shows  (Proc.  Zool.  Society,  1868,  p.  115,  pi.  xii.) 
that  this  is  especially  seen  in  the  newly-hatched  young. 
He  also  notices  the  still  stronger  Eatite  character,  that  the 
male  takes  on  himself  the  duty  of  incubation.  The  eggs 
are  very  remarkable  objects,  curiously  unlike  those  of  other 
birds ;  and,  as  before  stated  (BiEDS,  vol.  iii.  p.  775),  their 
shell  2  looks  as  if  it  were  of  highly-burnished  metal  or 
glazed  porcelain,  presenting  also  various  colours,  which 
seem  to  be  constant  in  the  particular  species,  from  pale 
primrose  to  sage-green  or  light  indigo,  or  from  chocolate- 
brown  to"  pinkish  orange.  All  who  have  eaten  it  declare 
the  flesh  of  the  Tinamou  to  have  a  most  delicate  taste,  as 
it  has  a  most  inviting  appearance,  the  pectoral  muscles 
being  semi-opaque.  Of  their  habits  not  much  has  been 
told.  Darwin  (Journal,  chap,  iii.)  has  remarked  upon  the 
silliness  they  show  in  allowing  themselves  to  be  taken,  and 
this  is  wholly  in  accordance  with  what  Prof.  Parker  ob 
serves  of  their  brain  capacity,  and  is  an  additional  testi 
mony  to  their  low  morphological  rank.  At  least  one 
species  of  Tinamou  has  bred  not  unfrequently  in  confine 
ment,  and  an  interesting  account  of  what  would  have  been 
a  successful  attempt  by  Mr  John  Bateman  to  naturalize 
this  species,  Rhynchotus  rufescens,  in  England,  at  Brightling- 
sea  in  Essex,  appeared  in  The  Field  (23d  Feb.  1884  and  12th 
Sept.  1885).  The  experiment  unfortunately  failed  owing 
to  the  destruction  of  the  birds  by  foxes.  (A.  N.) 

TINDAL,  MATTHEW  (1656-1733),  one  of  the  ablest  and 
most  popular  of  the  English  deists,  the  son  of  a  clergyman, 
was  born  at  Beer  Ferris,  Devonshire,  in  1656.  He  studied 
law  at  Lincoln  College,  Oxford,  where  he  came  under  the 
influence  of  the  High  Churchman  George  Hickes,  dean  of 
Worcester ;  and  in  his  twenty-second  year  he  was  elected 
fellow  of  All  Souls  College,  and  held  his  fellowship  till 
his  death.  About  1685  he  saw  "that  upon  his  High 
Church  notions  a  separation  from  the  Church  of  Eome 
could  not  be  justified,"  and  accordingly  he  joined  the  latter. 
But,  discerning  the  baselessness  and  absurdity  of  Rome's 
claims,  he  returned  to  the  Church  of  England  at  Easter 
1688.  In  1694  he  published  an  Essay  of  Obedience  to  the 
Supreme  Powers,  in  which  he  justified  the  Revolution 
against  notions  of  passive  obedience  and  jus  divinum ;  in 
1697  an  Essay  on  the  Power  of  the  Magistrate  and  the 
Rights  of  Mankind  in  Matters  of  Religion,  an  able  vindica 
tion  of  liberty  of  conscience,  though  he  allows  no  right  of 
toleration  to  "atheists";  and  in  1698  an  essay  on  The 
Liberty  of  the  Press,  a  vigorous  exposure  of  the  proposal 
to  appoint  licensers  of  the  press  and  a  powerful  plea  for 
the  free  discussion  of  religion.  The  first  of  his  two  larger 
works,  The  Rights  of  the  Christian  Church  associated  against 
the  Romish  and  all  other  priests  who  claim  an  independent 
power  over  it,  part  i.,  appeared  anonymously  in  1706  (2d 
ed.,  1706;  3d,  1707;  4th,  1709).  The  book  was  regarded 
in  its  day  as  an  extremely  forcible  defence  of  the  Erastian 
theory  of  the  supremacy  of  the  state  over  the  church,  and 
at  once  provoked  a  storm  of  counter-argument  and  abuse 
on  the  part  of  those  who  maintained  the  independent  rights 
and  authority  of  the  church.  The  law  also  was  invoked 
against  it,  and,  after  several  attempts  to  proscribe  the  work 
had  failed,  one  against  the  author,  publisher,  and  printer 
succeeded  on  12th  December  1707,  and  another  against  a 
bookseller  for  selling  a  copy  the  next  day.  The  prosecu 
tion  did  not  prevent  the  issue  of  a  fourth  edition  and  gave 
the  author  the  opportunity  of  issuing  A  Defence  of  the 
RighU  of  the  Christian  Church,  in  two  parts  (2d  ed.,  1709). 
The  book  continued  to  be  the  subject  of  denunciation  for 
years,  and  Tindal  believed  he  was  charged  by  Dr  Gibson, 
bishop  of  London,  in  a  Pastoral  Letter,  with  having  under 
mined  religion  and  promoted  atheism  and  infidelity, — a 


2  Heir  von  Nathusius  has  described  its  microscopic  structure  (Journ. 
f&r  vrissensch.  Zoologie,  1871,  pp.  330-355). 
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charge  to  which  he  replied  in  an  anonymous  tract,  An 
Address  to  the  Inhabitants  of  London  and  Westminster,  a 
second  and  larger  edition  of  which  appeared  in  1730.  In 
this  tract 1  he  makes  a  valiant  defence  of  the  deists  and  of 
the  use  of  reason  in  religious  matters,  and  anticipates  here 
and  there  his  Christianity  as  Old  as  the  Creation ;  or  the 
Gospel  a  Republication  of  the  Religion  of  Nature,  London, 
1730  (2d  ed.,  1731 ;  3d,  1732 ;  4th,  1733),  which  was  re 
garded  by  friends  and  foes  alike  as  the  "Bible"  of  deism. 
It  was  really  only  the  first  part  of  the  whole  work,  and  the 
second,  though  written  and  entrusted  in  manuscript  to  a 
friend,  never  saw  the  light.  It  was  said  that  Dr  Gibson 
prevented  its  publication.  The  first  part  made  a  great 
noise,  and  the  answers  to  it  were  numerous,  the  most  able 
being  by  Dr  James  Foster  (1730),  Dr  John  Conybeare 
(1732),  Dr  John  Leland  (1733),  and  Bishop  Butler  (1736). 
It  was  translated  into  German  by  J.  Lorenz  Schmidt 
(1741),  and  from  it  dates  the  influence  of  English  deism 
on  German  theology.  It  is  by  this  book  that  Tindal  is 
now  chiefly  remembered;  but  he  had  probably  adopted 
substantially  the  principles  it  expounds  before  he  wrote 
his  essay  of  1697.  He  objected  to  be  called  a  simple  deist, 
and  claimed  the  name  of  "  Christian  deist,"  as  he  held  that 
true  Christianity  is  identical  with  the  eternal  religion  of 
nature.  He  died  at  Oxford  on  16th  August  1733. 

The  religious  system  expounded  in  Tindal's  Christianity  as  Old 
as  the  Creation,  unlike  the  earlier  system  of  Lord  Herbert  of  Cher- 
bury,  was  based  on  the  empirical  principles  of  Locke's  philosophy. 
It  assumed  the  traditional  deistic  antitheses  of  external  and  in 
ternal,  positive  and  natural,  revelations  and  religions,  and  perpetu 
ated  at  the  same  time  the  prevalent  misconceptions  as  tp  the  nature 
of  religion  and  revelation.  The  system  was,  moreover,  worked  out 
by  the  purely  a  priori  method,  with  all  but  a  total  disregard  of  the 
facts  of  religious  history.  It  starts  from  the  tremendous  assump 
tions  that  true  religion  must,  both  from  the  nature  of  God  and  the 
nature  of  things,  be  eternal,  universal,  simple,  and  perfect ;  it  main 
tains  that  this  religion  can  consist  of  nothing  but  the  simple  and 
universal  duties  towards  God  and  man,  the  first  consisting  in  the 
fulfilment  of  the  second, — in  other  words,  the  practice  of  morality. 
The  author's  moral  system  is  somewhat  confused  and  inconsistent, 
but  is  essentially  utilitarian.  From  such  principles  it  follows  neces 
sarily  that  the  true  revealed  religion  can  be  nothing  more  nor  less 
than  a  republication  of  the  religion  of  nature  or  reason,  and  that, 
if  Christianity  is  the  perfect  religion,  it  can  only  be  that  republica 
tion,  and  must  be  as  old  as  the  creation.  The  special  mission  of 
Christianity,  therefore,  was  simply  to  deliver  men  from  the  super 
stition  which  had  in  course  of  time  got  mixed  up  with  the  religion 
of  nature.  True  Christianity  consequently  must  be  a  perfectly 
"reasonable  service";  arbitrary  and  positive  precepts  can  form  no 
true  part  of  it ;  revelation  and  reason  can  never  disagree  ;  reason 
must  be  supreme,  and  the  Scriptures  as  well  as  all  religious  doc 
trines  must  submit  to  its  tests  ;  and  only  such  writings  can  be  re 
garded  as  Divine  Scripture  which  tend  to  the  honour  of  God  and 
the  good  of  man.  Thus  tested,  much  in  the  Old  and  the  New 
Testaments  must  be  rejected  as  defective  in  morality  or  erroneous 
in  fact  and  principle.  The  strength  of  Tindal's  position  was  the 
underlying  conviction  of  the  essential  harmony  between  man's  re 
ligious  and  rational  nature,  and  consequently  of  the  rationality 
of  Christianity.  Its  weakness  was  that,  like  the  whole  religious 
philosophy  of  the  time,  it  was  founded  on  a  total  misconception  of 
the  nature  of  religion  and  of  revelation,  and  on  as  complete  a  disre 
gard  of  the  course  of  man's  religious  development.  Weak  points 
in  it  were  ably  exposed  by  Foster,  Conybeare,  Butler,  and  others  ; 
but  its  radical  errors  needed  for  their  complete  exposure  the  higher 
conceptions  of  religion  and  religious  history  which  were  originated 
by  Lessing,  Schleiermacher,  and  Hegel. 

See  Leland,  View  of  the  Principal  Deistical  Writers  (London,  1798);  Lechler, 
Geschichte  des  Englischen  Deismus  (Stuttgart,  1841) ;  Theological  Review,  November 
18H4  ;  Hunt,  Religious  Thought  in  England  from  the  Reformation  to  the  End  of 
Last  Century  (London,  1870-73) ;  Leslie  Stephen,  History  of  English  Thought  in 
the  Eighteenth  Century  (London,  1876-80);  A.  8.  Farrar,  Bampton  Lecture  (1862), 

"  TINGHAE.     See  CHUSAN. 

TINNtf,  ALEXANDRINE  (1839-1869),  African  traveller, 
born  at  The  Hague  on  17th  October  1839,  was  the  daughter 
of  an  English  merchant  and  his  wife,  Baroness  van  Steen- 
gracht-Capellen.  Her  father  died  when  she  was  five  years 

1  A  Second  Address  to  the  Inhabitants,  &c.,  with  replies  to  some  of 
the  critics  of  that  book,  bears  the  same  date,  1730,  though  some  of  the 
works  it  refers  to  appeared  in  1731. 


old,  leaving  her  the  richest  heiress  in  the  Netherlands. 
After  travelling  in  Norway,  Italy,  and  the  East,  and  visit 
ing  Egypt,  when  she  ascended  the  Nile  to  near  the  equator, 
Mademoiselle  Tinn6  left  Europe  again  in  1861  for  a  pro 
longed  sojourn  in  the  Nile  regions.  Accompanied  by  her 
mother  and  her  aunt,  she  set  out  from  Cairo  on  9th  Janu 
ary  1862.  After  a  short  stay  at  Khartoum,  the  party 
ascended  the  White  Nile  as  far  as  Gondokoro  and  explored 
a  part  of  the  Sobat,  returning  to  Khartoum  in  November. 
Baron  von  Heuglin  and  Dr  Steudner  having  meantime 
joined  the  ladies  at  Khartoum,  the  whole  party  set  out  in 
February  1863  to  explore  the  Bahr-el-Ghazal.  The  limit 
of  navigation  at  the  Bahr-el-Homr  was  reached  on  10th 
March.  From  Lake  Rek  a  journey  was  made  overland, 
across  the  Bahr  Jur  and  south-west  by  the  Bahr  Kosango, 
to  Jebel  Kosango,  on  the  borders  of  the  Niam-Niam 
country.  During  the  journey  all  the  travellers  suffered 
severely.  Steudner  died  in  April  and  Madame  Tinn6  in 
June,  and  after  many  fatigues  and  dangers  the  remainder 
of  the  party  reached  Khartoum  in  July  1864.  Made 
moiselle  Tinn6  returned  to  Cairo  by  Berber  and  Suakim. 
The  geographical  and  scientific  results  of  the  expedition, 
largely  into  a  new  country,  were  highly  important,  as  will 
be  seen  in  Heuglin 's  narrative  in  Petermann's  Mittheilungen 
(Erg.-hft,  Nov.  15,  1865),  and  in  his  own  Travels  in  the 
Region  of  the  White  Nile  (1869).  At  Cairo  Mademoiselle 
Tinn6  lived  in  somewhat  Oriental  style  during  the  next 
four  years,  visiting  Algeria,  Tunis,  and  other  parts  of  the 
Mediterranean.  In  January  1869  she  started  from  Tripolis 
with  a  caravan,  intending  to  proceed  to  Lake  Tchad,  and 
thence  by  Wadai,  Darfur,  and  Kordofan  to  the  Upper 
Nile.  In  July,  however,  on  the  route  from  Murzuk  to 
Rhat,  she  was  murdered  by  her  escort. 

Besides  the  references  already  given,  see  John  A.  Tinne's  Geogra 
phical  Notes  of  an  Expedition  in  Central  Africa  by  three  Dutch 
Ladies,  Liverpool,  1864. 

TINNEVELLI,  or  TINAVELLY,  a  district  of  British 
India,  in  the  Madras  presidency,  lying  between  8°  9'  and 
9°  56'  N.  lat.  and  77°  16'  and  78°  27'  E.  long.  It  has  an 
area  of  5381  square  miles,  and  a  coast-line  of  nearly  100 
miles.  Madura  district  bounds  it  on  the  N.  and  N.E.,  on 
the  S.  and  S.E.  the  Gulf  of  Mannar,  and  on  the  W.  the 
southern  Ghats.  Tinnevelli  is  a  large  plain,  with  an  aver 
age  elevation  of  200  feet,  sloping  to  the  east  with  slight 
undulations.  Along  the  western  boundary  the  mountains 
rise  to  4000  feet ;  but  they  send  out  no  spurs  into  the 
district,  nor  are  there  any  isolated  hills.  The  district  is 
watered  by  numerous  short  streams,  the  principal  being 
the  Tambraparni  (length  80  miles).  In  the  north  the 
scenery  is  unattractive  and  the  soil  poor ;  in  the  south 
red  sandy  soil  prevails,  in  which  little  save  the  Palmyra 
palm  will  grow.  But  along  the  banks  of  the  rivers  are 
rice-fields  and  a  variety  of  trees  and  crops.  Many  shoals 
occur  near  the  shore,  and  in  the  north-east  numerous  rocks 
and  reefs.  The  hills  which  divide  Tinnevelli  from  Tra van- 
core  are  chiefly  granite  and  gneiss ;  and  along  the  coast 
stretches  the  broad  belt  of  alluvium  common  to  the  whole 
east  coast  of  India,  and  in  it  are  many  salt  marshes,  divided 
by  sand-dunes  from  the  sea.  Several  veins  of  calc  spar 
cross  the  district  from  east  to  west,  and  the  beds  of  all  the 
rivers  are  more  or  less  encrusted  with  a  deposit  of  lime. 
The  district  contains  many  ancient  and  magnificent  build 
ings;  but  the  most  interesting  antiquities  are  the  large 
sepulchral  earthen  urns  of  prehistoric  races  which  have 
been  found  at  several  places,  especially  along  the  course  of 
the  Tambrapani,  and  which  contain  bones,  pottery  of  all 
sorts,  beads  and  bronze  ornaments,  iron  weapons,  imple 
ments,  &c.  As  the  seat  of  Dravidian  civilization  Tinnevelli 
possesses  more  antiquarian  interest  than  any  other  part 
of  Madras.  The  climate  is  very  hot  and  dry  except  at 
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the  season  of  the  monsoons ;  the  average  annual  rainfall 
throughout  the  district  is  less  than  25  inches.  Tinnevelli 
possesses  several  roads,  but  no  canals.  The  South  Indian 
llailway  enters  the  district  five  miles  north  of  Virudupatti 
and  runs  to  Tuticorin  (77  miles)  ;  a  branch  line  (18  miles) 
connects  this  last  town  with  Tinnevelli. 

In  1881  the  population  numbered  1,699,747  (males  825,887, 
females  873,860),  of  whom  1,468,977  were  Hindus,  89,767  Moham 
medans,  and  140,946  Christians.  Tinnevelli  has  twelve  towns  with 
over  10,000  inhabitants  each,  viz.,  TINNEVELLI  (see  below) ;  Srivil- 
liputur,  18,256  ;  Palamcotta,  17,964  ;  Tuticorin,  16,281  ;  Kulase 
Kharapatnam,  14,972  ;  Sivagiri,  13,632  ;  Viravanallur,  12,318  ; 
Kajapalayam,  12,021 ;  Tenkasi,  11,987  ;  Kayalpatnam,  11,806  ; 
Kalladakiirchi,  10,936  ;  and  Sivakasi,  10,833.  Out  of  the  total 
area  of  5381  square  miles  1403  are  uncultivable  waste.  In  1885-86 
cereals,  chiefly  rice  and  spiked  millet  or  kambu,  the  staple  food  of 
the  district,  occupied  842,741  acres,  pulses  192,341,  oil  seeds  78,127, 
and  cotton  206,717.  The  total  area  of  forest  is  roughly  estimated 
at  1500  square  miles.  Tuticorin  is  the  only  port  of  any  importance. 
The  chief  exports  are  cotton,  coffee,  jaggery,  chillies,  &c._;  sheep, 
horses,  cattle,  and  poultry  are  also  sent  to  Ceylon.  There  is  a  con 
siderable  inland  trade  with  Travancore.  The  pearl  fishery  on  the 
coast  is  now  unimportant.  Coastal  navigation  is  dangerous.  In 
1885-86  the  total  revenue  of  the  district  was  £365,744,  of  which 
the  land-tax  yielded  £305,850. 

The  early  history  of  Tinnevelli  is  mixed  up  with  that  of  Madura 
and  Travancore.  Down  to  1781  it  is  a  confused  tale  of  anarchy 
and  bloodshed.  In  that  year  the  nawab  of  Arcot  assigned  the 
revenues  to  the  East  India  Company,  whose  officers  then  undertook 
the  internal  administration  of  affairs.  Several  risings  subsequently 
took  place,  and  in  1801  the  whole  Carnatic,  including  Tinnevelli, 
was  ceded  to  the  British.  Tinnevelli  is  now  the  most  Christian 
district  of  all  India,  both  Roman  Catholic  and  Protestant. 

TINNEVELLI,  chief  and  largest  town  of  the  above  dis 
trict,  is  situated  1|  miles  from  the  left  bank  of  the  Tam- 
braparni  in  8°  43'  47"  N.  lat.  and  77°  43'  49"  E.  long. 
The  town  was  rebuilt  about  1560  by  Visvanatha,  the 
founder  of  the  Nayakkan  dynasty  of  Madura,  who  erected 
many  temples,  &c.,  among  them  the  great  Siva  temple. 
Tinnevelli  is  an  active  centre  of  Protestant  missions  in 
south  India.  In  1881  the  population  was  23,221  (10,963 
males  and  12,258  females). 

TINTORETTO.     See  ROBUSTI. 

TIPPERAH,  a  district  of  British  India,  in  the  Chitta- 
gong  division  of  the  lieutenant-governorship  of  Bengal, 
situated  between  23°  0'  and  24°  16'  N.  lat.  and  90°  36'  and 
91°  39'  E.  long.,  with  an  area  of  2491  square  miles.  It 
is  bounded  on  the  N.  by  Maimansinh  and  Sylhet,  on  the 
S.  by  Noakhdlf,  on  the  W.  by  the  river  Meghna,  separating 
it  from  Maimansinh,  Dacca,  and  Bakarganj,  and  on  the  E. 
by  the  state  of  Hill  Tipperah.  The  district  presents  a 
continuous  flat  and  open  surface,  with  the  exception  of  the 
isolated  Lalmai  range  (100  feet),  and  is  for  the  most  part 
laid  out  in  well-cultivated  fields,  intersected  in  all  direc 
tions  by  rivers  and  khals  (creeks),  which  are  partially 
affected  by  the  tides.  In  the  lowlands  the  soil  is  uni 
formly  light  and  sandy ;  but  in  the  higher  parts  a  deep 
alluvial  soil  alternates  with  bands  of  clay  and  sand.  The 
principal  rivers  are  the  Meghna,  which  is  navigable  through 
out  the  year  for  boats  of  4  tons  burden,  and  the  Gumti, 
Dakatia,  and  Titas,  which  are  also  navigable  for  craft  of  4 
tons  for  a  consi'derable  portion  of  their  course.  There  are 
many  marshes  or  bhils.  The  principal  road  is  the  grand 
trunk  (63  miles),  which  traverses  the  district  from  east  to 
west.  The  wild  animals  include  elephants,  tigers,  leopards, 
wild  boars,  jackals,  and  buffaloes.  The  climate  is  mild, 
agreeable,  and  healthy. 

The  population  of  the  district  in  1881  was  1,519,338  (males  770,893, 
females  748,445);  of  these  Hindus  numbered  511,025,  Mohammed 
ans  1,007,740,  and  Christians  199.  There  are  only  two  towns 
with  more  than  10,000  inhabitants  each,  viz.,  Comillah  (13,372) 
and  Brahmanbaria  (17,438).  Comillah  is  the  chief  town  of  the 
district  and  is  situated  on  the  south  bank  of  the  Gumti,  in  23°  28' 
N.  lat.  and  91°  14'  E.  long.  Rice  is  the  staple  crop  of  the  district ; 
wheat  and  barley,  Indian  corn  and  millet,  pease,  gram,  and  several 
other  pulses  are  also  cultivated,  as  well  as  betel-leaf  and  betel-nut, 
sugar-cane,  tobacco,  &c.  The  chief  exports  are  rice,  jute,  and  betel- 


nuts  ;  and  the  principal  imports  sugar,  timber,  cotton  goods,  cocoa- 
nut  oil,  bamboos,  spices,  salt,  tobacco,  &c.  In  1885-86  the  net 
revenue  of  the  district  amounted  to  £181,481,  the  land-tax  contri 
buting  £102,866.  Tipperah  came  under  the  East  India  Company 
in  1765  ;  but  more  than  a  fifth  of  its  present  area  was  under  the 
immediate  rule  of  the  raja  of  Hill  Tipperah,  who  paid  a  tribute  of 
ivory  and  elephants.  At  that  time  Tipperah  formed  part  of  Jalal- 
pur  ;  but  in  1822  it  was  separated,  and  since  then  great  changes 
have  been  made  in  its  boundaries.  With  the  exception  of  a  serious 
raid  in  1860  by  the  Kukis  or  Lushais,  nothing  has  disturbed  the 
peace  of  the  district. 

TIPPERARY,  an  inland  county  of  Ireland,  in  the  pro 
vince  of  Munster,  is  bounded  N.W.  by  Galway,  N.E.  by 
King's  county,  E.  by  Queen's  County  and  Kilkenny,  S.  by 
Waterford,  and  W.  by  Cork,  Limerick,  Clare,  and  Galway. 
Its  greatest  length  north  to  south,  from  the  confluence  of 
the  Little  Brosna  and  the  Shannon  to  the  Knockmealdown 
Mountains,  is  70  miles,  and  its  greatest  breadth  west  and 
east  40.  The  area  is  1,061,731  acres,  or  about  1659  square 
miles. 

The  surface  is  extremely  varied  and  picturesque.  The 
Knockmealdown  Mountains  on  the  southern  border  (2609 
feet)  are  principally  of  clay  slate  formation.  To  the  north 
of  this  range  are  the  picturesque  Galtees,  composed  of 
Silurian  strata  overlaid  by  Old  Red  Sandstone  (Galtymore 
3015  feet).  To  the  east,  bordering  Kilkenny,  are  the 
Slieveardagh  Hills,  composed  of  coalstone  shales  and  sand 
stones,  and  near  Templemore  the  Devil's  Bit  Mountains, 
with  a  curious  gap  on  the  summit.  In  the  north-west  there 
is  a  Silurian  and  sandstone  group  (Keeper  Hill  2265  feet). 
The  greater  part  of  the  county  is  a  gently  undulating  plain, 
belonging  to  the  central  Carboniferous  limestone  plain  of 
Ireland.  From  the  rich  level  country  the  rock  of  Cashel, 
also  composed  of  limestone,  rises  with  great  boldness  and 
abruptness.  Tipperary  has  only  one  river,  the  Suir,  which 
has  its  source  in  the  Devil's  Bit  Mountains,  and  flows  south 
wards  by  Templemore,  Thurles,  Caher,  and  Clonmel.  The 
Nore,  which  also  rises  in  the  Devil's  Bit  Mountains,  soon 
passes  into  Queen's  county,  and  the  Shannon  forms  part 
of  the  western  border.  A  spur  of  the  Leinster  coal-field, 
the  most  important  in  Ireland,  runs  into  Tipperary,  extend 
ing  to  Cashel,  a  distance  of  20  miles  with  an  average 
breadth  of  5  miles.  All  the  measures  are  represented.  The 
productive  portion  of  the  field  is  at  Killenaule.  It  con 
sists  of  a  narrow  trough  ranging  in  a  north-east  direction, 
the  beds  dipping  towards  the  axis  at  a  high  angle.  The 
coal  is  anthracite  and  the  seams  are  thin,  the  workable 
portion  being  of  limited  extent.  In  the  lower  measures, 
are  marine  fossils,  and  plant  impressions  are  numerous. 
Copper  is  obtainable  at  Lackamore  and  at  Hollyford  near 
Thurles,  but  only  in  small  quantities.  There  is  a  vein  of 
lead  at  Shallee,  and  zinc  has  recently  been  dug  in  consider 
able  quantities  at  Silvermines  on  the  north  side  of  the 
Keeper  Mountains.  Manganese,  malachite,  galena,  and 
barytes  are  also  obtainable.  There  are  slate  quarries  at 
Killaloe.  Between  Caher  and  Clonmel  are  extensive  de 
posits  of  fine  pipe -clay.  The  Mitch  elstown  stalactite 
caverns,  discovered  accidentally  in  1833,  attract  a  large 
number  of  visitors. 

Agriculture, — Tipperary  ranks  among  the  best  agricultural  dis 
tricts  of  Ireland.  The  subsoil  in  the  lower  grounds  is  limestone, 
which  is  overlaid  by  a  rich  calcareous  loam,  capable  of  yielding  the 
finest  crops.  The  centre  of  the  county  is  occupied  by  the  Golden 
Vale,  the  most  fertile  district  in  Ireland,  which  stretches  from 
Cashel  to  the  town  of  Limerick.  On  the  higher  districts  the  soil 
is  light  and  thin,  partaking  much  of  the  character  of  the  clay  slate 
and  sands  on  which  it  rests.  Detached  portions  of  the  Bog  of  Allen 
encroach  on  the  north-eastern  parts  of  the  county.  The  total  num 
ber  of  holdings  in  1885  was  23,763,  of  which  14,369  were  under 
30  acres  in  extent,— 4841  between  15  and  30  acres,  4444  between  5 
and  15,  2861  between  1  and  5,  and  2223  less  than  1  acre.  Of  the 
total  area  24 '8  per  cent,  was  under  crops,  including  meadow  and 
clover,  57 '9  under  grass,  '1  fallow,  2 '5  plantations,  4 '9  bog  and 
rnarsh,  6'4  barren  mountain  land,  and  3'4  water,  roads,  fences,  &c. 
The  area  under  corn  crops  decreased  from  85,883  acres  in  1876  to 
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73,753  in  1885,  the  decrease  having  taken  place  since  1882,  the 
areas  in  the  previous  years  having  been  remarkably  uniform.  The 
area  under  wheat  decreased  from  13,423  acres  in  1882  to  5474  in 
1885,  and  that  of  oats  from  57,332  to  50,196.  But  the  area  under 
barley,  for  which  distillation  causes  a  steady  demand,  rose  from 
13,551  acres  in  1876  to  17,998  in  1885.  The  area  under  green 
crops  manifests  also  a  tendency  to  decrease  ;  the  total  area  in  1885 
was  58,833  acres,  33,042  being  under  potatoes,  19,196  turnips,  2096 
mangolds  and  beetroot,  and  4499  other  green  crops.  The  area 
under  meadow  and  clover  has  been  steadily  increasing,  being  114,149 
in  1876  and  127,478  in  1885.  The  total  number  of  horses  in  1885 
was  27,365,  of  which  17,173  were  used  for  agriculture  ;  the  number 
of  cattle  254,488,  of  which  80,508  were  milch  cows,  the  manufac 
ture  of  butter  occupying  considerable  attention  ;  of  sheep  203,798, 
pigs  80,475,  goats  13,011,  and  poultry  681,239.  According  to  the 
latest  landowners'  Return  (1876),  the  county  was  divided  among 
237*2  proprietors  owning  1,042,457  acres  of  an  annual  value  of 
£676,683,  the  average  value  of  the  land  being  nearly  13s.  per  acre. 
The  following  possessed  upwards  of  10,000  acres  each : — Viscount 
Lismore,  34,945  ;  Lord  Dunalley,  21,081  ;  G.  K.  S.  M.  Dawson, 
19,093;  Lady  Margaret  Charteris,  16,617;  marquis  of  Ormonde, 
15,765  ;  Viscount  Hawarden,  15,272  ;  N.  Buckley,  13,260  ;  earl  of 
Clonmel,  11,098  ;  and  A.  Moore,  10,200. 

Manufactures.  — A  few  persons  are  employed  in  mining,  but  the 
occupation  of  the  inhabitants  is  chiefly  agricultural.  There  are  a 
considerable  number  of  meal  and  flour  mills. 

Railways. — The  county  is  remarkably  well  supplied  with  rail 
ways.  A  branch  of  the  Great  Southern  and  Western  runs  from 
Roscrea  to  Nenagh,  where  it  joins  a  branch  of  the  Limerick  and 
Waterford,  which  in  its  progress  south-eastwards  from  Limerick 
crosses  the  southern  corner  of  the  county  by  Limerick  Junction, 
Tipperary,  Caher,  and  Clonmel.  The  main  line  of  the  Great 
Southern  and  Western  to  Cork  and  Killarney  crosses  the  centre  of 
the  county  by  Templemore,  Thurles,  and  Limerick  Junction.  A 
branch  of  the  Limerick  and  Waterford  connects  Thurles  with 
Clonmel. 

Administration  and  Population. — Tipperary  is  divided  into  a 
north  and  south  riding,  each  consisting  of  six  baronies.  For  parlia 
mentary  purposes  it  is  separated  into  four  divisions — East,  Mid, 
North,  and  South — each  returning  one  member.  It  contains  193 
parishes  and  3253  town  lands.  It  is  in  the  Leinster  circuit.  Assizes 
for  the  north  riding  are  held  in  Nenagh  and  for  the  south  riding 
in  Clonmel.  Quarter  sessions  are  held  at  Cashel,  Clonmel,  Nenagh, 
Roscrea,  Thurles,  and  Tipperary.  There  are  twenty-four  petty 
sessions  districts  and  parts  of  six  others.  The  county  is  within  the 
Cork  military  district.  Ecclesiastically  it  belongs  to  the  dioceses 
of  Cashel,  Emly,  Killaloe,  and  Lismore.  Since  1841  the  population 
has  decreased  more  than  one-half.  From  435,553  in  that  year  it 
fell  to  216,718  in  1871  and  to  199,612  in  1881.  The  following 
towns  in  1881  possessed  over  4000  inhabitants  each,  viz. — Clonmel 
(partly  in  Waterford),  9325;  Tipperary,  7274  ;  Carrick-on-Suir  (partly 
in  Waterford),  6583;  Nenagh,  5422;  and  Thurles,  4850.  The 
number  of  persons  who  could  read  and  write  was  115,185,  who 
could  read  only,  24,386  ;  the  remainder— 60,041— were  unable  to 
read  or  write.  There  were  248  persons  who  spoke  Irish  only  and 
23,558  able  to  speak  Irish  as  well  as  English. 

History  and  Antiquities. — Anciently  Tipperary  was  included  in 
the  territory  of  the  Tuatha  De  Danaun,  and  afterwards  probably 
of  the  clan  of  Degaid.  Henry  II.,  who  landed  at  Waterford  in 
October  1172,  received  at  Cashel  the  homage  of  Donald  O'Brien,  king 
•of  Thomond.  It  was  made  a  county  by  King  John  in  1210  ;  in 
1328  Edward  III.  made  it  a  county  palatine  in  favour  of  the  earl 
•of  Ormonde  ;  and,  though  the  king  shortly  afterwards  resumed  his 
regal  prerogative,  the  county  was  regranted  in  1337.  In  1372  the 
grant  was  confirmed  to  James,  second  earl  of  Ormonde,  the  lands 
belonging  to  the  church  retaining,  however,  a  separate  jurisdiction, 
— a  division  which  continued  till  the  Restoration.  In  1617  James 
I.  took  the  county  palatine  into  his  own  hands.  It  was,  however, 
restored  in  1661  to  James,  twelfth  earl  and  first  duke,  whose  re 
galities  were  further  made  to  include  the  portions  of  the  county 
formerly  under  ecclesiastical  jurisdiction.  On  the  attainder  of 
James,  second  duke,  in  1715  the  jurisdiction  reverted  to  the  crown. 
There  are  two  round  towers  within  the  county, — one  at  Roscrea 
and  the  other  on  the  rock  of  Cashel.  Of  the  old  castles  there  are 
few  important  examples.  That  built  by  the  first  earl  of  Ormonde 
at  Thurles  has  now  disappeared.  On  the  rock  of  Cashel  there  are  a 
massive  guard  tower  and  some  remains  of  the  ancient  wall.  The 
stronghold  of  Caher,  now  occupied  as  a  barrack,  is  still  in  good  pre 
servation.  At  Roscrea  one  of  the  towers  of  the  castle  built  by  King 
John  still  remains,  and  the  stronghold  of  the  Ormondes,  erected  in 
the  reign  of  Henry  VIII.,  forms  the  depot  attached  to  the  barracks. 
The  ecclesiastical  ruins  on  the  rock  of  Cashel  are  among  the  most 
remarkable  in  Ireland.  They  consist  of  a  cathedral  in  the  Pointed 
style  of  the  13th  century,  partly  destroyed  by  fire  in  1495  ;  a  curi 
ous  Saxon  chapel,  ascribed  to  Cormac  MacCullinan,  archbishop  of 
Cashel  (b.  831);  the  bishop's  palace  ;  the  "vicar's  choral-house," — 
all  on  the  summit  of  the  rock  ;  and  Hore  abbey  at  its  foot,  founded 


for  Benedictines  in  1272.  The  abbey  of  Holy  Cross  was  founded 
in  1182  for  Cistercian  monks,  and  is  one  of  the  finest  monastic 
ruins  in  Ireland.  The  relic  of  the  true  cross,  from  which  the  abbey 
takes  its  name,  is  in  possession  of  the  Catholic  hierarchy  of  the 
district.  The  other  principal  ecclesiastical  ruins  are  the  priory  of 
Athassel,  founded  for  Augustinian  monks  about  1200  ;  Fethard 
abbey,  founded  in  the  14th  century,  now  used  as  a  chapel  ;  the 
gable  and  porch  of  the  abbey  of  Roscrea,  founded  by  St  Cronan  in 
the  7th  century ;  and  a  portion  of  the  Franciscan  friary  founded 
in  the  same  town  in  1490. 

TIPPERARY,  a  market  town  in  the  above  county,  is 
beautifully  situated  near  the  base  of  the  Slieve-na-rnuck 
or  Tipperary  Hills,  a  branch  of  the  Galtee  range,  on  the 
Waterford  and  Limerick  Railway,  3  miles  south-east  of 
Limerick  junction  and  110  south-west  of  Dublin.  It  con 
tains  a  handsome  Protestant  church,  a  Catholic  chapel,  an 
endowed  grammar-school,  a  town-hall,  and  a  new  corn  and 
butter  market.  Owing  to  its  situation  in  the  centre  of  a 
fine  agricultural  district,  it  enjoys  considerable  prosperity, 
and  its  butter  market  ranks  next  to  that  of  Cork.  The 
town  is  of  great  antiquity,  but  first  acquired  importance 
by  the  erection  of  a  castle  by  King  John,  of  which  there 
are  now  no  remains.  A  monastery  founded  for  Augustin- 
ians  by  Henry  III.,  which  has  also  disappeared,  gave  a 
second  impulse  to  its  growth.  Formerly  it  was  a  corpora 
tion  from  a  grant  made  in  1310  by  Edward  II.,  but  is  now 
governed  by  commissioners  under  provision  of  the  Town 
Improvement  Act  of  1854.  The  population  in  1871  was 
6638,  and  in  1881  it  was  7274. 

TIPPOO  SAHIB  (1749-1799),  sultan  of  Mysore,  was 
the  son  of  HYDER  ALI  (q.v.),  and  was  born  in  1749.  He 
received  a  careful  Mohammedan  education,  and  was  in 
structed  in  military  tactics  by  the  French  officers  in  the 
employment  of  his  father.  In  1767  in  the  invasion  of 
the  Carnatic  he  commanded  a  corps  of  cavalry,  and  he 
subsequently  distinguished  himself  in  the  Mahratta  War 
of  1775-79.  On  the  outbreak  of  the  first  Mysore  War  in 
1780  he  was  put  at  the  head  of  a  large  body  of  troops, 
with  which  he  achieved  several  successes ;  in  particular  he 
entirely  defeated  Brathwaite  on  the  banks  of  the  Colerun 
in  February  1782.  He  succeeded  his  father  in  December 
1782,  and  in  1784  concluded  a  treaty  of  peace  with  the 
English.  In  the  same  year  he  assumed  the  title  of  sultan. 
In  1787-88  he  subjugated  the  Nairs  of  Malabar,  and  in 
1789  provoked  English  invasion  by  ravaging  the  territories 
of  the  rajah  of  Travancore.  When  the  English  entered 
Mysore  in  1790,  he  retaliated  by  a  counter-invasion,  but 
he  was  ultimately  compelled  by  Cornwallis's  victory  at 
Arikera,  near  Seringapatam,  to  purchase  peace  by  the 
cession  of  the  half  of  his  dominions  (16th  March  1792). 
The  English  having  deemed  it  necessary  to  renew  hostilities 
in  March  1799,  he  was  in  less  than  two  months  shut  up 
in  Seringapatam  and  accidentally  killed  during  the  siege 
(4th  May  1799).  See  INDIA,  vol.  xii.  pp.  803-4. 

TIPTON,  a  town  of  England,  in  Staffordshire,  is  situated 
in  the  valley  of  the  Stour,  on  the  London  and  North- 
Western  Railway,  4J  miles  south-east  of  Wolverhampton 
and  121  north-west  of  London.  It  is  built  in  a  somewhat 
scattered  and  irregular  manner,  with  coal-pits  and  iron 
and  other  works  interspersed.  Branches  of  the  Birming 
ham  Canal  supply  it  with  water  communication.  It  de 
pends  chiefly  on  its  iron  manufactures,  especially  of  a 
heavy  kind,  and  has  numerous  large  furnaces  and  rolling- 
mills.  Its  principal  goods  are  rails,  engine-boilers,  tubes, 
fenders,  and  fire-irons.  It  also  possesses  works  for  making 
iron  bridges  and  stations,  cement-works,  brick-works,  and 
maltings.  There  are  no  public  buildings  of  importance. 
Tipton  has  six  churches.  The  parish  church  is  of  very 
ancient  date,  and  its  registers  go  back  to  the  year  1513. 
Formerly  the  town  was  sometimes  called  Tibbington. 
It  is  under  the  government  of  a  local  board  formed  in 
1866.  The  population  of  the  urban  sanitary  district 
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(area,  2697  acres)  in  1871  was  29,445,  and  in  1881  it 
was  30,013. 

TIRABOSCHI,  GIROLAMO  (1731-1794),  the  first  his 
torian  of  Italian  literature,  was  born  at  Bergamo  on  18th 
December  1731.  He  studied  at  the  Jesuit  college  at  Monza, 
entered  the  order,  and  was  appointed  in  1755  professor  of 
eloquence  in  the  university  of  Milan.  Here  he  produced 
(1766-68)  Vetera  Humiliatorum  Monumenta  (3  vols.),  a  his 
tory  of  the  extinct  order  of  the  Umiliati,  which  gave  him 
at  once  a  distinguished  place  in  literature.  Nominated 
in  1770  librarian  to  Francis  III.,  duke  of  Modena,  he  turned 
to  account  the  copious  materials  there  accumulated  for  the 
composition  of  his  Storia  della  Letteratura  Italiana.  This 
vast  work,  in  which  the  progress  of  Italian  literature  from 
the  time  of  the  Etruscans  to  the  end  of  the  17th  century 
is  traced  in  detail,  occupied  eleven  assiduous  years,  1771- 
82,  and  the  thirteen  quarto  volumes  embodying  it  appeared 
successively  at  Modena  during  that  period.  A  second  en 
larged  edition  (16  vols.)  was  issued  from  1787  to  1794, 
and  was  succeeded  by  many  others,  besides  abridgments 
in  German,  French,  and  English.  Tiraboschi  died  at 
Modena  on  3d  June  1794,  leaving  a  high  reputation  for 
virtue,  learning,  and  piety. 

Tiraboschi  wrote  besides  Biblioteca  Modcnese  (6  vols.,  1781-86) ; 
Xotizic  de'  Pittori,  ScuUori,  Incisori,  ed  Architetfi  Modenesi  (1786) ; 
Memorie  Storiche  Modenesi  (5  vols.,  1793-94),  and  many  minor 
works.  He  edited  the  Nuovo  Giomale  dei  Letterati  d' Italia  (1773- 
90),  and  left  materials  for  a  work  of  great  research  entitled  Dizion- 
firio  Topografico-Storico  degli  Stati  Estcnsi  (2  vols.  4to,  Modena, 
1824-25). 

TIRESIAS,  a  famous  Theban  seer  of  Greek  legend,  was 
a  son  of  Everes  and  Chariclo,  and  a  descendant  of  Udaeus, 
one  of  the  men  who  had  sprung  up  from  the  serpent's 
teeth  sown  by  Cadmus.  He  was  blind,  for  which  various 
causes  were  alleged.  Some  said  that  the  gods  had  blinded 
him  because  he  had  revealed  to  men  what  they  ought  not 
to  know.  Others  said  that  Athene  (or  Artemis)  blinded 
him  because  he  had  seen  her  naked ;  when  his  mother 
prayed  Athene  to  restore  his  sight,  the  goddess  instead 
purged  his  ears  so  that  he  could  understand  the  speech  of 
birds  and  gave  him  a  staff  wherewith  to  guide  his  steps. 
Another  story  was  that  on  Mount  Cyllene  (or  on  Cy thaerurn) 
he  saw  two  snakes  coupling ;  he  killed  the  female  and 
became  himself  a  woman.  Seven  years  afterwards  he  saw 
the  same  sight,  and  killing  the  male  became  himself  a  man 
again.  When  Zeus  and  Hera  disputed  whether  more 
pleasure  was  enjoyed  by  the  male  or  the  female  sex,  they 
referred  the  question  to  Tiresias,  as  he  had  experience  of 
both.  He  decided  in  favour  of  the  female  sex,  and  Hera 
in  her  anger  blinded  him ;  but  Zeus  gifted  him  with  long 
life  and  infallible  divination.  He  lived  for  seven  or, 
according  to  others,  nine  generations.  In  the  war  of  the 
Seven  against  Thebes  he  foretold  to  the  Thebans  that  they ' 
would  be  victorious  if  Menceceus  offered  himself  in  sacrifice. 
In  the  war  of  the  Epigoni  he  advised  the  Thebans  to  flee. 
They  fled,  and  he  with  them ;  but  coming  to  the  Tilphusian 
well  he  drank  of  it  and  died.  According  to  others,  Tiresias 
was  taken  prisoner  by  the  victorious  Argives  and  died 
while  they  were  taking  him  to  Delphi.  The  Argives  took 
his  daughter  Manto  (or  Daphne)  prisoner  and  sent  her  to 
Apollo  at  Delphi,  where,  being  as  skilled  a  seer  as  her 
father,  she  gave  oracles.  A  different  version  of  the  legend 
of  Tiresias  was  given  by  the  elegiac  poet  Sostratus  (reported 
by  Eustathius  on  Od.,  x.  492).  According  to  him,  Tiresias 
was  originally  a  girl,  but  had  been  changed  into  a  boy  by 
Apollo  at  the  age  of  seven ;  after  undergoing  several  more 
transformations  from  one  sex  to  the  other,  she  (for  the 
final  sex  was  feminine)  was  turned  into  a  mouse  and  her 
lover  Arachnus  into  a  weasel.  Tiresias's  grave  was  at  the 
Tilphusian  spring;  but  there  was  a  cenotaph  of  him  at 
Thebes,  where  also  in  later  times  his  "observatory,"  or 


place  for  watching  for  omens,  was  pointed  out.  He  had 
an  oracle  at  Orchomenus,  but  during  a  plague  it  became 
silent  and  remained  so  in  Plutarch's  time.  According  to 
Homer,  Tiresias  was  the  only  person  in  the  world  of  the 
dead  whom  Proserpine  allowed  to  retain  intelligence.  He 
figured  in  the  great  paintings  by  Polygnotus  in  the  Lesche 
at  Delphi.  The  story  of  his  transformation  into  a  woman 
is  perhaps  to  be  explained  by  the  custom  of  medicine-men 
dressing  like  women,  which  prevails  in  Borneo,  Patagonia, 
Kadiak  (off  Alaska),  and  probably  elsewhere.1 

TIRHUT,  or  TIRHOOT,  a  district  of  British  India,  was 
formerly  the  largest  and  most  populous  in  Bengal.  On 
1st  January  1875  it  was  divided  into  the  two  districts  of 
Darbhangah  and  Muzaffarpur.  For  the  latter,  see  MTJZAF- 
FAEPUK.  The  former,  with  an  area  of  3335  square  miles, 
lies  between  25°  30'  and  26°  40'  N.  lat.  and  85°  34'  and 
86°  46'  E.  long.,  and  is  bounded  on  the  N.  by  Nepal,  on 
the  E.  by  Bhagalpur,  on  the  S.  by  Monghyr,  and  on  the 
W.  by  Muzaffarpur.  The  population  of  Darbhangah  in 
1881  was  2,633,447  (males  1,295,788,  females  1,337,659); 
of  these  Hindus  numbered  2,323,979,  Mohammedans 
308,985,  and  Christians  325.  Its  chief  towns  are  Dar 
bhangah,  the  capital,  with  65,955  inhabitants;  Madhu- 
bani,  11,911;  and  Rusera,  11,578.  The  total  revenue  of 
Darbhangah  district  in  1885-86  amounted  to  £157,037,  of 
which  the  land  revenue  yielded  £80,442. 

The  alluvial  tract  of  country  formerly  known  as  Tirhut  is  varied 
by  undulations,  with  groves,  orchards,  and  woods.  The  principal 
rivers  are  the  Ganges,  Gandak,  Baghmati,  Tiljuga,  and  Karai,  which 
are  rarely  navigable,  except  during  the  rainy  season,  when  they  are 
mostly  rapid  and  dangerous.  Tirhut  produces  all  sorts  of  crops, 
rice  being  the  principal ;  others  are  wheat,  barley,  maize,  oil-seeds, 
&c. ;  opium  and  tobacco  are  largely  grown  for  export.  The  chief 
industries  include  the  manufacture  of  indigo,  saltpetre,  coarse  cloth, 
pottery,  and  mats.  The  Tirhut  State  Railway  runs  from  Mokameh 
on  the  left  bank  of  the  Ganges  through  Darbhangah  and  Muzaf 
farpur  districts  north-west  into  Champaran  district  as  far  as  Bettia. 
A  ferry  over  the  Ganges  at  Mokameh  connects  it  with  the  East 
Indian  Railway.  There  are  two  branches,  one  extending  from 
Muzaffarpur  south-west  to  Hajipur  (to  be  connected  with  the  Bengal 
and  North-Western  Railway  at  Sonapur  by  a  bridge  over  the  Gan 
dak),  the  other  (226  miles  open  for  traffic  in  March  1886)  from 
Samastipur  via  Darbhangah  to  Janjarpur,  from  which  it  will  ex 
tend  eastwards  to  Partabganj,  a  mart  upon  the  Kosi  river  near  the 
Nepal  frontier. 

TIRLEMONT  (Flem.  Tkienen),  a  town  of  Belgium,  in 
the  province  of  Brabant,  29 1  miles  by  rail  to  the  east  of 
Brussels,  on  the  Great  Geete.  The  old  walls,  dismantled 
since  1804,  are  nearly  6  miles  in  circuit,  but  enclose  a 
large  extent  of  arable  and  garden  ground.  The  streets 
are  regular,  and  there  are  some  spacious  squares;  the 
market-place  contains  the  town-hall,  recently  restored,  and 
the  church  of  Notre  Dame  du  Lac,  founded  in  1298,  en 
larged  in  the  15th  century,  but  still  unfinished.  The 
church  of  St  Germain  dates  partly  from  the  9th  century. 
The  industries  of  the  place  include  the  making  of  steam- 
engines,  brewing,  distilling,  soap -making,  tanning,  and 
various  woollen  and  cotton  manufactures.  The  population 
in  1876  was  13,296. 

Tirlemont  was  once  a  much  larger  and  more  flourishing  town 
than  it  now  is  ;  it  has  suffered  much  in  war  and  was  taken  by  the 
French  in  1635,  by  Marlborough  in  1705,  and  again  by  the  French 
in  1793.  John  Bolland,  the  famous  editor  of  the  Acta  Sanctorum, 
was  born  here  in  1596. 

TIRYNS,  the  Tt>ws  reix'^o-o-a  of  Homer  (II.,  ii.  559), 
was  a  small  Peloponnesian  city,  in  the  prehistoric  period 
of  the  Achaean  race,  long  before  the  Dorian  immigration. 
It  stood  on  a  small  rock  in  the  marshy  plain  of  Argolis, 
about  3  miles  from  the  sea,  and  was  fabled  to  have 

1  On  this  custom  see  Journals  of  James  Brooke  of  Sarawak,  ii.  p. 
65  sq.  ;  H.  Low,  Sarawak,  p.  175  sq. ;  Perelaer,  Ethnogr.  Beschrijving 
der  Dajaks,  p.  32  sq. ;  Carl  Bock,  Head  Hunters  of  Borneo,  p.  222  n. ; 
Falkner,  Description  of  Patagonia,  p.  117  ;  Trans.  Kthnolog.  Soc. 
Lond.,  new  series,  vii.  p.  323;  Holmberg,  "Ethnogr.  Skizzen,"  in 
Acta  Soc.  Scient.  Fennicae,  iv.  p.  400  sq. 
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been  founded  by  King  Prcetus,  the  brother  of  Acrisius, 
who  was  succeeded  by  the  hero  Perseus.  It  was  the  scene 
of  the  early  life  of  Heracles,  who  is  hence  called  Tiryn- 
thius.  The  massive  walls  were  said  to  have  been  the 
work  of  Cyclopean  masons.  Its  period  of  greatest  splen 
dour  was  during  the  llth  and  10th  centuries  B.C.;  but 
the  city  continued  to  exist  till  about  468  B.C.,  when  it  was 
destroyed  through  the  jealousy  of  the  inhabitants  of  the 
neighbouring  Argos,1  who  had  not  assisted  in  the  final  de 
feat  of  the  Persians  at  Platsea.2 

Excavations  made  in  1884-85  by  Schliemann  and 
Dorpfeld  over  part  of  the  rock  on  which  Tiryns  stood  have 
exposed  a  most  interesting  building,  quite  unique  as  an 
example  of  a  Greek  palace  of  the  llth  or  10th  century 
B.C.,  and  of  special  interest  from  the  way  in  which  it  closely 
illustrates  the  Homeric  palaces  of  Alcinous  and  Odysseus, 
and  throws  a  new  light  on  scenes  such  as  the  slaughter  of 
the  suitors  (Od.,  xxi.  and  xxii.). 


Fio.  1.— Plan  of  the  palace  in  the  tipper  part  of  Tiryns.  1.  Main  gate  in  the 
outer  wall.  2.  Inner  gate,  approached  between  massive  walls.  3.  Main 
propylaeum.  4.  Inner  propylajum.  5.  Court  (av\^)  of  the  men,  surrounded 
by  a  colonnade  on  three  sides  ;  the  altar  to  Zeus  Herceus  is  by  the  entrance. 
6.  AWovcra,  portico  of  the  men's  megaron.  7.  HpttSofws,  inner  porch.  8. 
Men's  megaron,  with  roof  supported  on  four  columns,  and  the  circular  hearth 
in  the  middle.  9.  Bath-room  and  small  6a\dfj.oi.  10,  10.  Chambers  round 
the  great  court.  11,  11.  Guard  chambers  by  the  main  propylseum.  12. 
Passage  (\a6prj)  from  the  main  propylaeum  to  the  women's  part.  13,  13. 
Courts  of  the  women.  14.  Women's  megaron.  15.  Chambers  (OdXdfiot) 
in  the  women's  part.  16.  Passage  from  women's  part  to  the  rock-cut  stairs. 
17.  Small  postern  door  in  the  semicircular  bastion,  approached  by  flight  of 
i  ock-cut  steps.  18,  18.  Massive  outer  wall  of  city.  19.  Inner  wall  to  guard 
the  entrance  passage.  20.  Part  of  outer  wall,  with  intermediate  passage  and 
rows  of  chambers,  as  shown  in  fig.  2. 

The  rock  on  which  Tiryns  is  built  is  of  an  irregular  oval  shape, 
about  330  yards  long  by  112  at  the  widest  part,  and  is  surrounded 

1  Homer  (11.,  ii.  559)  speaks  of  the  Tirynthians  as  subject  to  Argos. 

2  See  Diod.,  iv.  10  ;  Paus.,  ii.  25  ;  and  Herod.,  vi.  83,  ix.  28.     Schlie 
mann  (Tiryns,  London,  1886)  and  Mahaffy  (in  Hermathena,  Dublin), 
however,  deny  the  truth  of  this  statement,  believing  that  Tiryns  ceased 
to  exist  some  centuries  earlier,  in  spite  of  the  strong  evidence  given  by 
the  inscription  on  the  bronze  column  (now  in  Constantinople),  formed 
by  three  twisted  serpents,  which  once  supported  the  golden  tripod 
dedicated  to  Apollo  out  of  the  spoils  from  Plataea.     Tiryns  occurs  in 
the  list  of  allied  states  present  at  that  battle ;  moreover,  recent  dis 
coveries  have  brought  to  light  remains  of  an  important  building  of 
about  600  B.C. 


by  a  very  massive  wall,  varying  from  30  to  40  feet  in  thickness 
and  averaging  when  complete  about  50  feet  in  height,  measuring 
from  its  base  outside.  Inside,  the  wall  was  probably  not  more 
than  10  or  12  feet  high  above  the  ground,  so  the  masonry  acts  as 
a  retaining  wall  to  a  considerable  depth  of  eartli  which  covers  the 
rock  (see  fig.  2  below).  The  wall  is  built  of  very  large  hammer- 
dressed  blocks,  some  as  much  as  10  feet  long  by  3  feet  3  inches  or 
3  feet  6  inches  wide,  with  smaller  ones  to  fill  up  the  interstices. 
The  whole  was  bedded,  not  in  mortar,  but  in  clay,  which  has 
mostly  been  washed  out  of  the  joints  ;  originally  the  surface  was 
probably  protected  with  a  coating  of  stucco.  The  only  important 
gateway,  which  was  on  the  east  side,  away  from  the  sea,  probably 
resembled  the  "lion  gate"  at  Mycenae.  The  other  entrances  are 
mere  slits  in  the  wall.  One  of  these  and  the  chief  gate  are  shown 
in  fig.  1.  Internally  the  area  of  the  city  was  divided  by  cross  walls 
into  three  parts  at  successive  levels.  The  lowest  and  middle  divi 
sions  have  not  yet  been  excavated  ;  the  upper  part  at  the  south 
end  of  the  rock  was  completely  exposed  in  1884-85  by  Schliemanu 
and  Dorpfeld,  and  the  almost  complete  plan  of  the  various  struc 
tures  clearly  made  out.  This  division  contains  the  palace  of  the 
ruler  of  Tiiyns,  a  building  which  shows  careful  and  skilful  con 
struction,  elaborate  decoration,  and  a  well-arranged  plan,  suitable 
to  the  wants  of  a  wealthy  autocratic  chief,  who  lived  in  a  manner 
which  partly  recalls  the  luxury  of  an  Oriental  king,  and  also  re 
sembled  the  feudal  state  of  a  mediaeval  baron,  surrounded  by  a 
crowd  of  vassals.  From  the  main  gate,  which  was  defended  by  a 
tower,  a  strong  passage  led  between  the  outer  wall  and  an  inner 
one  to  an  inner  gate,  thence  to  a  propylseum  or  double  porch,  Avith 
two  wooden  columns  on  each  side,3  adjoining  which  were  chambers 
for  guards.  Then  came  another  similar,  but  smaller  propyl.eum, 
and  opposite  to  that  was  the  entrance  to  the  great  court  (avXr;), 
nearly  53  by  70  feet,  in  which  stands  the  altar  to  Zeus  Herceus, 
with  a  circular  pit  beneath  it  to  catch  the  victims'  blood.  This 
court  was  surrounded  by  wooden  columns  supporting  a  roof,  like  a 
mediaeval  cloister ; 
on  the  south  side  are 
chambers  for  attend 
ants  (6a\&/j.oi).  On 
the  north  side  is  the 
great  hall  (/dyapov  4), 
with  an  outer  portico 
supported  by  two 
columns  (at0ov<ra) 
and  an  inner  vesti 
bule  (irp&Sofj.os)  with 
three  doors.5  The 
hall  is  about  40  by 
30  feet,  with  a  cir 
cular  hearth-stone  in 
the  centre  (eerta  or 
tffxdpa-).  Four  col 
umns  supported  the 
roof,  the  central  part 
of  which  probably 
rose  above  the  rest 
like  a  mediaeval 
"lantern"  ;  and  in 
this  thprp  \vncj  r>rr>V>  Fl°-  2-— Section  through  the  outer  wall  of  the  city  at 
20  in  fig.  1.  A.  Outer  base  of  wall.  B.  Inside  level 
ably  a  dpor  leading  of  city.  C.  Intermediate  platform  for  the  garrison. 


D.  Chambers  opening  on  to  it,  with  roof  formed  of 
projecting  courses  of  stone  in  large  blocks.  E.  Top 
of  main  wall,  paved  with  clay,  level  with  the  inside. 
F.  Wooden  columns  on  existing  stone  bases,  form 
ing  a  porticus  or  covered  walk  along  the  top  of  the 
wall.  G.  Outer  wall  of  the  colonnade  built  of  brick, 
now  missing.  H.  Probable  roof  of  the  colonnade 
of  wood,  covered  with  beaten  clay. 


out  to  the  flat  roof 
round  it — possibly 
the  dpffoOvpr)  of 
Homer  (Od.,  xxii. 
•126),  through  which 
one  of  the  suitors 
escaped  and  so  got 
arms  from  the  treasury  or  armonry,  which  was  on  an  upper  floor 
(see  Od.,  xxii.  142  and  xxi.  5).  On  the  west  side  of  the  hall  are  a 
number  of  small  chambers  (0a\d^oi)  for  the  unmarried  men,  and 
a  bath-room  about  12  by  10  feet,  with  its  floor  formed  of  one  great 
slab  of  stone,  sloped  so  as  to  drain  out  at  one  side  through  a  pipe 
which  passes  through  the  wall.  The  women's  part  of  the  house 
is  of  equal  importance  to  that  of  the  men,  and  has  its  hall  and 
two  open  courts  with  pillars.  It  is  approached  in  a  very  cir 
cuitous  way,6  either  by  a  passage  (\a6pr;)  leading  from  a  side 

3  The  arrows  in  fig.  1  show  the  way  from  the  city  gate  to  the  palace 
court  and  hall. 

4  The  women's  hall  is  also  called  the  megaron  ;  see  Od. ,  xviii.  198. 

5  The  irp68ofj.os  is  mentioned  by  Homer  (II.,  ix.  473,  and  Od.,  iv. 
302)  ;  but  in  the  palace  of  Odysseus  the  aWovca.  seems  to  have  been  the 
only  vestibule  to  the  megaron.     In  several  respects  the  palace  of  Tiryns 
is  more  magnificent  than  that  of  Odysseus,  whose  hall  was  paved  with 
clay,  not  concrete  as  at  Tiryns  ;  see  Od.,  xxi.  122,  where  Telemachus 
afj.<f>l  d£  yaiav  2va!-e,  after  cutting  a  trench  to  fix  the  row  of  axes. 

6  The  way  to  the  harem  in  a  modern  Oriental  house  is  similarly 
made  as  circuitous  as  possible,  for  the  sake  of  privacy. 
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door  in  the  main  propylseum  or  by  another  long  passage  which 
winds  round  the  back  of  the  men's  hall,  and  so  leads  by  a  long 
flight  of  steps,  cut  in  the  rock,  to  the  little  postern  door  in  the 
semicircular  bastion.  The  many  small  rooms  in  this  part  of  the 
palace  were  probably  the  bedrooms  of  the  women  and  married 
couples  of  the  chiefs  family.  A  staircase  at  16  led  to  an  upper 
iloor,  like  the  K\r//,a£  tyrjK-fi  of  Od.  xxi.  5.  The  circuit  wall  round 
the  palace  is  more  strongly  constructed  than  the  rest.  On  the 
south  side  it  is  built  in  two  offsets,  forming  a  level  platform  for  the 
garrison  halfway  up.  In  the  upper  and  thinner  part  of  the  wall 
two  narrow  passages  at  different  levels  are  formed  in  its  thickness. 
They  are  roofed  by  projecting  courses  of  stone  in  large  blocks.  The 
wall  on  the  east  side  has  a  similar  intermediate  platform,  on  to 
which  open  a  series  of  small  chambers  formed  in  the  mass  of  the 
upper  wall  (see  fig.  2).  At  the  top  level  the  wall  was  covered  by  a 
colonnade  of  wood  pillars  resting  on  circular  stone  blocks.  This 
supported  a  flat  roof  and  was  open  to  the  inside  of  the  city.  The 
back  of  the  colonnade  was  built  of  brick,  and  is  now  missing,  as 
are  all  the  brick  parts  of  the  city,  owing  to  the  bricks  having  been 
only  sun-dried. 

The  methods  of  construction  employed  in  the  Tiryns  palace  are 
of  the  highest  interest.  The  foundations  and  about  3  feet  of  the 
walls  above  the  ground  are  made  of  large  blocks  of  stone  bedded  in 
clay ;  above  this  the  wall  was  of  brick,  sun-dried,  and  covered  with 
stucco.  The  upper  stoiy  was  probably  of  wood.  Some  of  the 
thresholds  of  the  doors  were  massive  blocks  of  stone  (XdiVos  oi)36s) ; 
others  were  of  wood  (dpttvos  ovS6s).  Wood  was  also  used  for  all  the 
columns,  doorposts,  and  anta?  (irapaffTddes),  and  in  some  cases  the 
walls  of  the  rooms  were  lined  with  wood,  carefully  fixed  by  dowels, 
the  holes  for  which  still  exist.1  The  doors  had  pivots  of  bronze  re 
volving  in  well-fitted  bronze  cup-like  sockets  let  into  the  thresholds. 
In  the  megaron  and  other  rooms  the  floors  are  of  good  concrete, 
decorated  with  a  simple  series  of  incised  lines,  coloured  blue  and 
red.  The  stucco  of  the  internal  wall  is  decorated  with  bold  and 
very  effective  patterns — birds  and  scroll-work  of  •  semi  -  Oriental 
style  ;  in  many  cases  the  motives  are  obviously  taken  from  textile 
ornaments,  as  in  the  most  archaic  style  of  vase  painting.  One 
example  of  rich  and  costly  decoration  remains, — part  of  a  frieze  of 
white  alabaster,  sculptured  in  relief  with  rosettes  and  interlacing 
patterns,  and  studded  with  jewel-like  pieces  of  blue  glass  or  enamel, 
ihe  &piyKbs  KV&VOIO  of  Od.  vii.  87. 2  Further  excavations  in  the 
lower  parts  of  the  city  will  probably  bring  to  light  the  dwellings 
of  the  citizens  who  garrisoned  the  place.  The  great  bulk  of  the 
Tirynthians  must  have  lived  in  houses  outside  the  citadel,  but 
under  the  shelter  of  its  protection,  just  as  in  mediaeval  Italy  villages 
grew  up  round  the  castles  of  any  powerful  lord.3  (J.  H.  M. ) 

TISCHEXDORF,4  LOBEGOTT  FRIEDRICH  KONSTASTTIN 
(1815-1874),  an  eminent  Biblical  critic,  the  son  of  a 
physician,  was  born  on  18th  January  1815  at  Lengenfeld, 
near  Plauen,  in  the  Saxon  Voigtland.  From  the  gym 
nasium  at  Plauen  he  passed  in  1834  to  the  university  of 
Leipsic,  where  he  was  mainly  influenced  by  Winer,  and 
began  to  take  special  interest  in  New  Testament  criticism. 
In  1840  he  qualified  as  university  lecturer  in  theology 
with  a  dissertation  on  the  recensions  of  the  New  Testa 
ment  text,  the  main  part  of  which  reappeared  in  the  follow 
ing  year  in  the  prolegomena  to  his  first  edition  of  the 
New  Testament.  The  importance  of  these  early  textual 
studies  was  that  they  convinced  him  of  the  absolute  neces 
sity  of  new  and  exacter  collations  of  MSS.,  and  to  this 
work  he  now  gave  himself.  Above  all  he  desired  to  go  to 
Rome;  but  lack  of  help  and  money  compelled  him  to  turn 
first  towards  Paris,  where  he  remained  from  October  1840 
till  January  1843,  busy  with  the  treasures  of  the  great 
library,  eking  out  his  scanty  means  by  making  collations 
for  other  scholars,  and  producing  for  Didot  several  editions 
of  the  Greek  New  Testament,  one  of  them  exhibiting  the 
form  of  the  text  corresponding  most  closely  to  the  Vulgate. 
The  great  triumph  of  these  laborious  months  was  the  de 
cipherment  of  the  palimpsest  Codex  Ephraemi  Rescriptiis, 
of  which  the  New  Testament  part  was  printed  before  he 
left  Paris  and  the  Old  Testament  in  1845.  His  success 
in  dealing  with  a  MS.  much  of  which  had  been  illegible 


1  The  marks  of  the  wooden  wall  linings  are  specially  clear  in  the 
little  bath-room. 

2  The  genuineness  of  this  line  has  been  questioned,  but  apparently 
without  much  reason. 

3  In  modern  Italian  castello  means  a  "  village  "  as  well  as  a  "  castle." 

4  In  1869  he  became  Konstantin  von  Tischendorf,  having  been  raised 
to  a  place  in  the  hereditary  nobility  of  Russia. 


to  earlier  collators  brought  him  into  note  and  gained  public 
and  private  support  for  more  extended  critical  expeditions. 
From  Paris  he  had  paid  short  visits  to  Holland  (1841)  and 
England  (1842).  In  1843  he  visited  Italy,  and  after  a 
stay  of  thirteen  months  went  on  to  Egypt,  Sinai,  Palestine, 
and  the  Levant,  returning  by  Vienna  and  Munich.5  From 
Sinai  he  brought  a  great  treasure,  forty -three  leaves  of 
what  is  now  known  as  the  Codex  Sinaiticus  (K).  For  the 
time  he  kept  the  place  of  discovery  a  secret,  hoping  to 
return  and  procure  the  rest  of  the  book,  and  the  fragments 
were  published  in  1846  as  the  Codex  Friderico-Augustanus, 
a  name  given  in  honour  of  the  king  of  Saxony.  He  now 
became  professor  in  Leipsic  and  married  (1845).  His 
teaching  was  apparently  not  very  remarkable ;  but  his 
vacations  were  often  occupied  by  fruitful  critical  journeys, 
and  in  1853  and  1859  he  made  a  second  and  a  third 
voyage  to  the  East.  In  the  last  of  these,  in  which  he  had 
the  active  aid  of  the  Russian  Government,  he  at  length  got 
access  to  the  remainder  of  the  precious  Sinaitic  codex,  and 
persuaded  the  monks  to  present  it  to  the  czar,  at  whose 
cost  it  was  published  in  1862.  To  gain  for  critical  study 
a  manuscript  in  point  of  age  second  only  to  the  famous 
Vatican  Bible  was  a  splendid  triumph,  but  Tischendorf'a 
Eastern  journeys  were  rich  enough  in  other  less  sensational 
discoveries  to  deserve  the  highest  praise.6  Side  by  side 
with  his  industry  in  collecting  and  collating  MSS.,  Tischen 
dorf  pursued  a  constant  course  of  editorial  labours,  mainly 
on  the  New  Testament,  until  he  was  broken  down  by  over 
work  in  1873.  He  died  on  7th  December  1874  at  Leipsic. 

The  great  edition,  of  which  the  text  and  apparatus  appeared  in 
1869  and  1872,7  was  called  by  himself  editio  viii. ;  but  this  number 
is  raised  to  twenty  or  twenty-one  if  mere  reprints  from  stereotype 
plates  and  the  minor  editions  of  his  great  critical  texts  are  included ; 
posthumous  prints  bring  up  the  total  to  forty-one.  Four  main 
recensions  of  Tischendorf  s  text  may  be  distinguished,  dating  respect 
ively  from  his  editions  of  1841, 1849, 1859(ed.  vii.),  1869-72  (ed.  viii.). 
The  edition  of  1849  may  be  regarded  as  historically  the  most 
important  from  the  mass  of  new  critical  material  it  used ;  that  of 
1859  is  distinguished  from  Tischendorf  s  other  editions  by  coming 
nearer  to  the  received  text ;  in  the  eighth  edition  the  testimony  of 
the  Sinaitic  MS.  received  great  (probably  too  great)  weight.  The 
readings  of  the  Vatican  MS.  were  given  with  more  exactness  and 
certainty  than  had  been  possible  in  the  earlier  editions,  and  the 
editor  had  also  the  advantage  of  using  the  published  labours  of 
Tregelles.  Whatever  judgment  may  be  passed  on  Tischendorf  s 
critical  tact  and  power,  the  apparatus  of  this  final  edition  will  not 
soon  be  superseded,  and  sums  up  a  vast  series  of  most  important 
services  to  Biblical  study. 

Much  less  important  was  Tischendorf  s  work  on  the  Greek  Old 
Testament.  His  edition  of  the  Roman  text,  with  the  variants  of 
the  Alexandrian  MS.,  the  Codex  Ephraemi,  and  the  Friderico- 
Augustanus,  was  of  service  when  it  appeared  in  1850,  but  being 
stereotyped  was  not  greatly  improved  in  subsequent  issues.  Its 
imperfections,  even  within  the  limited  field  it  covers,  may  be  judged 
of  by  the  aid  of  Kestle's  appendix  to  the  sixth  issue  (1880).  Besides 
this  may  be  mentioned  editions  of  the  New  Testament  Apocrypha 
(Acts  of  Apostles,  1851  ;  Gospels,  1853,  2d  ed.  1876  ;  Apocalypses, 
1866),  and  various  minor  writings,  in  part  of  an  apologetic  character, 
such  as  Warm  wurden  unsere  Evangelien  verfasst?  (1865)  and  Haben 
•wir  den  echten  Schrifltext  der  Evangelisten  und  Apostel  ?  (1873). 

TISIO,  or  TISI,  BENVENUTO  (1481-1559),  commonly 
called  IL  GAROFALO,  a  painter  of  the  Ferrarese  school. 
He  was  born  in  1481  at  Garofolo,  in  the  Ferrarese  terri 
tory,  and  constantly  used  the  gillyflower  (garofalo)  as  a 
symbol  with  which  to  sign  his  pictures.  He  took  to  draw 
ing  in  childhood,  and  was  put  to  study  under  Domenico 
Panetti  (or  Laneto),  and  afterwards  at  Cremona  under  his 
maternal  uncle,  Niccolo  Soriani,  a  painter  of  credit,  who 
died  in  1499 ;  he  also  frequented  the  school  of  Boccaccio 

5  See  his  Reise  in  den  Orient,  Leipsic,  1845-46. 

6  The  MSS.  brought  to  Europe  on  the  first  two  journeys  are  cata 
logued  in  the  Anecdota  Sacra  et  Profana  (Leipsic,  1855,  enlarged  1861). 
See  also  the  Monumenta  Sacra  Ined,ita  (Leipsic,   1846),   and  Nova. 
Collectio  of  the  same  (1855-69).     The  third  volume  of  the  Nova  ColL 
gives  the  results  of  his  last  Eastern  journey. 

7  The  prolegomena  remained  unfinished  at  his  death,  and  are  being 
supplied  by  C.  R.  Gregory. 
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Boccaccino.  Removing  to  Rome,  he  stayed  fifteen  months 
with  Giovanni  Baldini,  acquiring  a  solid  style  of  draughts 
manship,  and  finally  to  Mantua,  where  he  remained  two 
years  with  Lorenzo  Costa.  He  then  entered  the  service  of 
the  marquis  Francesco  Gonzaga.  Afterwards  he  went  to 
Ferrara,  and  worked  there  four  years,  showing  diligence 
and  delicacy  without  much  severity  or  elevation  of  style. 
Attracted  by  Raphael's  fame,  and  invited  by  a  Ferrarese 
gentleman,  Geronimo  Sagrato,  he  again  removed  to  Rome, 
and  found  the  great  painter  very  amicable  ;  here  he  stayed 
two  years,  rendering  some  assistance  in  the  Vatican  frescos. 
From  Rome  family  affairs  recalled  him  to  Ferrara ;  there 
Duke  Alphonso  I.  commissioned  him  to  execute  paintings, 
along  with  the  Dossi,  in  the  Villa  di  Belriguardo  and  in 
other  palaces.  Thus  the  style  of  Tisio  partakes  of  the 
Lombard,  the  Roman,  and  the  Venetian  modes.  He  painted 
extensively  in  Ferrara,  both  in  oil  and  in  fresco,  two  of  his 
principal  works  being  the  Massacre  of  the  Innocents  (1519), 
in  the  church  of  S.  Francesco,  and  the  Betrayal  of  Christ 
( 1 524),  accounted  his  masterpiece.  For  the  former  he  made 
clay  models  for  study  and  a  lay  figure,  and  executed  every 
thing  from  nature.  Both  in  the  Ferrarese  territory  and  in 
Rome  his  pictures  of  small  dimensions  are  very  numerous. 
He  continued  constantly  at  work  until  in  1550  blindness 
overtook  him, — an  affliction  which  he  bore  with  patience, 
being  a  man  of  pleasant  friendly  disposition  and  of  devout 
feeling.  In  the  later  years  of  his  work  he  painted  on  all 
feast-days  in  monasteries  for  the  love  of  God.  He  had 
married  at  the  age  of  forty-eight  and  died  at  Ferrara  on 
6th  (or  16th)  September  1559,  leaving  two  children. 

Garofalo  combined  sacred  inventions  with  some  very  familiar 
details.  A  certain  archaism  of  style,  along  with  a  strong  glow  of 
colour,  suffices  to  distinguish  from  the  true  method  of  Raphael  even 
those  pictures  in  which  he  most  closely  resembles  the  great  master, 
and  this  is  sometimes  very  closely.  He  was  a  friend  of  Giulio 
Romano,  Giorgione,  Titian,  and  Ariosto  ;  in  a  picture  of  Paradise 
he  painted  this  poet  between  St  Catherine  and  St  Sebastian.  In 
youth  he  was  fond  of  lute-playing  and  also  of  fencing.  He  ranks 
as  the  best  of  the  Ferrarese  painters  ;  his  leading  pupil  was  Giro- 
lamo  Carpi.  The  Adoration  of  the  Magi,  in  the  church  of  St 
George  near  Ferrara,  and  a  Peter  Martyr,  in  the  Dominican  church, 
Ferrara  (sometimes  assumed  to  have  been  done  in  rivalry  of  Titian), 
are  among  his  principal  works  not  already  mentioned.  The  Palazzo 
Chigi  and  the  Palazzo  Borghese  contain  numerous  examples,  and 
the  London  National  Gallery  four,  one  of  them  being  a  Madonna 
and  Christ  enthroned,  with  St  Francis  and  three  other  saints. 

TITANIUM  (atomic  weight1  =  48 '08,  O=  16),  desig 
nates  in  chemistry  a  relatively  rare  element,  which  is  cus 
tomarily  classed  with  the  metals,  although  it  comes  nearer 
in  its  character  to  silicon  than  to  any  of  the  ordinary 
metals.  Its  discovery  as  an  element  was  due  to  William 
Gregor,  who  found  in  the  mineral  menaccanite  a  new  earth, 
which  was  regarded  as  the  oxide  of  a  new  metal,  menachin. 
Independently  of  him  Klaproth  in  1793  discovered  a  new 
metal  in  rutile  and  called  it  titanium ;  he  subsequently 
found  that  it  was  identical  with  Gregor's  element.  The 
latter  name  was,  however,  retained.  Titanium,  although 
pretty  widely  diffused  throughout  the  mineral  kingdom, 
is  not  found  in  abundance.  The  commonest  titanium 
mineral  is  rutile  (TiO2) ;  anatase  and  brookite,  though 
mineralogically  different  from  rutile  and  each  other,  are 
forms  of  the  same  binoxide. 

Metallic  titanium  is  little  known.  In  1822  "Wollaston  examined 
a,  specimen  of  those  beautiful  copper-like  crystals  which  are  occa 
sionally  met  with  in  iron-furnace  slags,  and  declared  them  to  be 
metallic  titanium.  This  view  had  currency  until  1849,  when 
Wohler  showed  that  the  crystals  area  compound,  Ti(NC)2  +  3Ti3N2, 
of  a  cyanide  and  a  nitride  of  the  metal.  Real  titanium  was  made 
by  Wohler  and  Deville  in  1857  by  heating  to  redness  fluo-titanate 
of  potassium  (see  below)  in  vapour  of  sodium  in  an  atmosphere  of 
dry  hydrogen,  and  extracting  the  alkaline  fluoride  formed  by  water. 
The  metal  thus  produced  had  the  appearance  of  iron  as  obtained 
by  the  reduction  of  its  oxide  in  hydrogen.  When  heated  in  air, 
it  burns  brilliantly,  with  the  formation  of  binoxide.  Its  most  curi- 


1  According  to  T.  E.  Thorpe's  researches,  published  in  1883. 


ous  property  is  the  readiness  with  which  it  unites  with  nitrogen  gas 
into  a  nitride.  The  exact  composition  of  this  nitride  is  not  known  ; 
but  when  heated  in  hydrogen  it  loses  part  of  its  nitrogen  as  am 
monia,  and  becomes  Ti5N6,  a  metallic-looking  yellow  solid,  and  this 
when  heated  in  nitrogen  gas  passes  into  higher  nitrides,  which  are 
again  available  for  the  production  of  ammonia.  Tessie  du  Mothay 
in  1872  proposed  to  utilize  these  reactions  for  the  production  of 
ammonia  from  atmospheric  nitrogen.  Of  other  titanium  compounds 
the  most  important  are  those  formed  on  the  type  of  TiX4,  when 
X  =  Cl,Br,  or  £0,  &c. 

The  binoxide  TiOz  exists  as  rutile.  One  method  of  preparing  a 
}  urer  oxide  from  the  mineral  is  to  fuse  it,  very  finely  powdered, 
with  six  times  its  weight  of  bisulphate  of  potash  in  platinum,  then 
extract  the  fuse  with  cold  water,  and  boil  the  filtered  solution  for 
a  long  time.  Titanic  oxide  separates  out  as  a  white  hydrate,  which, 
however,  is  generally  contaminated  with  ferric  hydrate  and  often 
with  oxide  of  tin,  Sn02.  A  better  method  is  Wohler's.  He  fuses 
the  finely  powdered  mineral  with  twice  its  weight  of  carbonate  of 
potash  in  a  platinum  crucible,  pounds  the  fuse,  and  treats  it  in  a 
platinum  basin  with  aqueous  hydrofluoric  acid.  The  alkaline  titan- 
ate  first  produced  is  converted  into  crystalline  fluo-titanate,  TiF6K2, 
which  is  with  difficulty  soluble,  and  is  extracted  with  hot  water 
and  filtered  off.  The  filtrate,  which  may  be  collected  in  glass 
vessels  if  an  excess  of  hydrofluoric  acid  lias  been  avoided,  deposits 
the  greater  part  of  the  salt  on  cooling.  The  crystals  are  collected, 
washed,  pressed,  and  recrystallized,  whereby  the  impurities  are  easily 
removed.  The  pure  salt  is  dissolved  in  hot  water  and  decomposed 
with  ammonia  to  produce  a  slightly  ammoniacal  hydrated  oxide  ; 
this,  when  ignited  in  platinum,  leaves  pure  Ti02  in  the  form  of 
brownish  lumps,  the  specific  gravity  of  which  varies  from  3 '9  to 
4  "25,  according  to  the  temperature  at  which  it  was  kept  in  igniting. 
The  more  intense  the  heat  the  denser  the  product.  The  oxide  is 
fusible  only  in  the  oxy-hydrogen  flame.  It  is  insoluble  in  all  acids, 
except  in  hot  concentrated  sulphuric,  when  finely  powdered.  Sup 
posing  the  excess  of  vitriol  to  have  been  boiled  away,  the  residue, 
after  cooling,  dissolves  in  cold  water.  The  solution,  if  boiled,  de 
posits  its  titanic  oxide  as  a  hydrate  called  meta-titanic  acid,  be 
cause  it  differs  in  its  properties  from  ortho-titanic  acid,  obtained 
by  decomposing  a  solution  of  the  chloride  in  cold  water  with  alka 
lies.  The  ortho-body  dissolves  in  cold  dilute  acids  ;  themeta-body 
does  not.  If  titanic  oxide  is  fused  with  excess  of  alkaline  carbonate 
it  expels  C02  parts  of  carbonic  acid  for  Ti02  parts  of  itself.  The 
salt  R.pTi02  is  decomposed  by  water  with  the  formation  of  a  solu 
tion  of  alkali  free  of  titanium,  and  a  residue  of  an  acid  titanate, 
which  is  insoluble  in  water  but  soluble  in  cold  aqueous  mineral 
acids.  * 

Tlic  chloride  TiCl±  is  obtained  as  a  distillate  by  heating  to  dull 
redness  an  intimate  dry  mixture  of  the  binoxide  and  ignited  lamp 
black  in  dry  chlorine.  The  reaction  may  be  carried  out  in  a  hard 
glass  tube.  For  methods  of  purification  we  refer  to  the  handbooks 
of  chemistry.  The  pure  chloride  is  a  colourless  liquid  of  1  '7604 
specific  gravity  at  0°  0.,  boiling  at  136°'4  under  753 '3  mm.  pressure 
(T.  E.  Thorpe).  It  fumes  strongly  in  moist  air.  When  dropped 
very  cautiously  into  cold  water  it  dissolves  into  a  clear  solution, 
which,  however,  when  boiled,  deposits  most  of  its  oxide  in  the 
meta- hydrate  form.  There  are,  at  least,  two  lower  chlorides  of 
titanium, — one  of  the  composition  Ti2Cl6  and  another  of  the  com 
position  TiCla,  both  solids  and  both  extremely  prone  to  pass  into 
titanic  compounds.  A  solution  of  the  tetrachloride  in  water,  as 
well  as  of  the  soluble  hydroxide  in  dilute  acid  generally,  when  kept 
in  contact  with  metallic  zinc,  is  reduced  to  one  of  the  lower  chlorides 
with  development  of  a  violet  colour.  With  regard  to  the  detection 
of  titanium  we  need  not  add  much  to  what  we  have  already  given 
incidentally.  Acid  solutions  of  Ti02  are  not  precipitated  by  sul 
phuretted  hydrogen  ;  but  sulphide  of  ammonium  acts  on  them  as 
if  it  were  ammonia,  the  H2S  being  liberated.  Oxide  of  titanium 
when  fused  with  microcosmic  salt  (i.e.,  NaP03)  in  the  oxidizing 
flame  yields  a  bead  which  is  yellowish  in  the  heat  but  colourless 
after  cooling.  In  the  reducing  flame  the  bead  becomes  violet,  more 
readily  on  the  addition  of  tin  ;  in  the  presence  of  iron  it  becomes 
blood-red.  Titanic  oxides  when  fused  on  charcoal,  even  with  cyan 
ide  of  potassium,  yield  no  metal. 

TITANS,  powerful  beings  of  Greek  mythology,  the 
children  of  Sky  and  Earth.  According  to  Hesiod,  the  male 
Titans  were  Oceanus,  Coeus,  Crius,  Hyperion,  lapetus,  and 
Cronus;  the  female  were  Thea,  Rhea,  Themis,  Mnemosyne, 
Phoebe,  and  Tethys,  to  whom  Apollodorus  adds  Dione. 
For  the  rebellion  of  the  Titans  against  their  father  Sky 
(Uranus),  the  success  and  reign  of  Cronus,  and  the  final 
consignment  of  the  Titans  to  Tartarus  by  Zeus,  see  MYTHO 
LOGY,  vol.  xvii.  p.  155,  and  SATURN,  vol.  xxi.  p.  320  sq. 

TITHES.  It  has  been  explained  in  SACRIFICE  (vol. 
xxi.  p.  133)  that  among  ancient  peoples  sacrificial  gifts 
frequently  assume  the  character  of  a  tribute  in  kind,  paid 
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to  the  deity  in  acknowledgment  of  the  fruits  of  the  land, 
or  the  increase  of  flocks  attributed  to  his  blessing.  At 
first  this  tribute  is  not  measured  or  enforced  by  law  :  the 
gift  is  a  voluntary  one,  the  magnitude  of  which  may  be 
fixed  by  a  vow,  or  influenced  by  public  opinion  as  to  what 
is  reasonable,  but  is  not  prescribed  by  any  stated  authority 
having  power  to  exact  what  is  prescribed.  In  the  oldest 
Hebrew  legislation  sacrificial  gifts  to  Jehovah  (firstlings 
and  first-fruits)  are  demanded ;  but  apart  from  the  consecra 
tion  of  the  firstlings,  which  is  imperative  (Exod.  xxii.  29 
,«'/.,  xxxiv.  19  sq.),  the  amount  is  not  fixed.  In  Deutero 
nomy  (xiv.  22  sqq.),  on  the  other  hand,  the  tithe  or  tenth 
of  corn,  wine,  and  oil  is  required  in  addition  to  the 
firstlings  of  the  flock  and  the  herd.  This  precept,  written 
down  in  the  7th  century  B.C.,  is  plainly  no  innovation, 
but  rests  on  older  usage  (cp.  Gen.  xxviii.  22  ;  Amos  iv.  4); 
the  new  point  emphasized  is  not  that  tithes  must  be  paid, 
but  that  they  must  be  consumed  at  the  central,  instead  of 
a  local,  sanctuary  (Deut.  xii.  6,  11,  xiv.  23  sqq.},  apparently 
at  the  great  autumn  feast  or  Feast  of  TABERNACLES  (q-v.).1 
Such  a  tithe  is  still  nothing  more  than  the  old  offering  of 
first-fruits  (bikkiirlni)  made  definite  as  regards  quantity, 
and  it  was  only  natural  that  as  time  went  on  there  should 
be  some  fixed  standard  of  the  due  amount  of  the  annual 
sacred  tribute.2  The  establishment  of  such  a  standard 
does  not  necessarily  imply  that  full  payment  was  exacted ; 
in  Gen.  xxviii.  22  Jacob  vows  of  his  own  free  will  to  pay 
tithes,  just  as  the  Arabs  used  to  vow  the  tithe  of  the  in 
crease  of  the  flock  (schol.  on  Harith,  Moall.,  1.  69,  ed. 
Arnold).  The  Arab  did  not  always  fulfil  his  vow,  and 
there  was  no  force  to  make  him  do  so.  But,  however  in 
exactly  it  may  often  have  been  paid,  the  proportion  of 
one  part  in  ten  seems  to  have  been  accepted  in  many 
ancient  nations  as  the  normal  measure  of  sacred  tribute 
paid  from  the  gains  of  husbandry,  trade,  or  even  of  war.3 
The  tithe,  in  fact,  appears  to  have  been  a  common  form 
of  tax  upon  the  produce  of  land  or  other  revenues,  for 
civil  as  well  as  for  sacred  purposes.  \Ve  find  it  in  Greece 
(as  at  Athens),  and  in  Sicily  and  Asia,  under  the  Roman 
empire ;  but  its  special  home  was  in  the  East.  It  was 
exacted  on  agricultural  products  and  flocks  by  Hebrew 
kings  (1  Sam.  viii.  15,  17),  and  on  imports  by  the  monarchs 
of  Babylon  (Aristotle, (Econ.,ed.  Berlin,  p.!352b).  Aristotle 
gives  the  tithe  on  fruits  of  the  soil  the  first  place  among 
the  revenues  of  satraps  (Ibid.,  p.  1345b),  and  it  still  forms 
an  important  element  in  the  fiscal  system  of  Mohammedan 
states.  It  will  be  observed  that  the  proportion  of  one  in 
ten  has  been  applied  in  the  East,  and  in  antiquity  generally, 
to  imports  of  very  different  kinds,  and  in  Mohammedan 
taxation  we  find  the  name  retained  in  cases  where  much 
less  than  a  tenth  is  actually  taken.  In  like  manner  Aris 
totle  (ut  supra)  makes  Senary  a  mere  synonym  of  €K<£opiov, 
or  tax  on  produce ;  the  proportion  of  one  to  ten,  it  would 
seem,  was  so  commonly  taken  in  antiquity  as  the  basis  of 
ad  valorem  taxes  that  any  such  tax  or  tribute  might  be 
called  a  tithe.  As  regards  the  sacred  tithe  of  the  Hebrews, 
a  distinction  is  drawn  in  Deuteronomy  between  the  ordi 
nary  annual  tithe,  which  may  not  have  been  a  full  tenth, 
and  the  "  whole  "  or  "  full  tithe,"  paid  once  in  three  years 


1  Cp.  Deut.  xxvi.  with  1  Sam.  i.  21  (Sept.),  and  Jerome  on  Ezek.  i. 
3  ;  and  see  Wellhausen,  Prolegomena,  p.  94  (Eng.  tr.,  p.  92  sq.). 

-  In  Deuteronomy,  accordingly,  the  first-fruits  (bikkuntn)  are  not 
mentioned  ;  the  tithe  takes  their  place.  The  word  translated  "  first- 
fruits  "  in  Deut.  (reshith)  is  a  small  gift  to  the  priests,  a  mere  basket 
ful  (rviii.  4,  xxvi.  2  sq.). 

3  For  instances  see  Spencer,  De  Legibus  Hebrteorvm,  lib.  iii. ,  cap. 
10,  §  1.  Among  the  Semites  in  particular  note  the  tithe  paid  by  the 
Carthaginians  to  the  Tyrian  Melkarth  (Diod.,  xx.  14),  and  the  tithe  of 
frankincense  paid  in  Arabia  to  the  god  Sabis  (Pliny,  H.N.,  xii.  32  ; 
and  comp.  W.  R.  Smith,  Prophets  of  Israel,  p.  382  sq.).  A  tithe  of 
cattle  appears  in  Lydia  (Nic.  Damasc. ,  fr.  24). 


(Deut.  xiv.  28,  xxvi.  12),  which  the  legislator  directs  to 
be  stored  at  home,  and  spent  in  feeding  the  poor. 

From  Amos  iv.  4  it  is  sometimes  inferred  that  in  the  8th  century 
B.C.  the  sacrificial  tithe,  presented  at  a  sanctuary,  was  triennial. 
But  when  the  prophet,  mocking  the  false  zeal  of  the  people,  says, 
"Bring  your  sacrifices  every  morning  and  your  tithes  every  three 
days"  (not  "years,"  as  E.V.),  he  hardly  implies  more  than  that 
occasions  of  sacrifice  were  three  times  as  frequent  as  tithe-day,  and 
so  alludes  to  the  fact  that  there  were  by  old  usage  three  annual 
feasts  and  one  annual  tithe.  A  triennial  sacrificial  tithe  is  incon 
ceivable  when  it  is  remembered  that  the  tithe  is  only  an  extension 
of  the  first-fruits.  The  triennial  tithe  in  Deuteronomy  seems  to 
be  rather  an  innovation  necessary  in  the  interests  of  the  poor,  when 
sacrificial  feasts  were  transferred  to  the  central  sanctuary,  and 
ceased  to  benefit  the  neighbours  of  the  offerer,  who  had  a  prescrip 
tive  claim  to  be  considered  on  such  occasions  (comp.  1  Sam.  xxv.  8 
sqq.  ;  Neh.  viiL  10 ;  Luke  xiv.  13). 

The  priests  of  the  sanctuaries  had  of  old  a  share  in  the 
sacrificial  feasts,  and  among  those  who  are  to  share  in  the 
triennial  tithe  Deuteronomy  includes  the  Levites,  i.e.,  the 
priests  of  the  local  sanctuaries  who  had  lost  their  old 
perquisites  by  the  centralization  of  worship.  After  the 
return,  and  before  the  work  of  Ezra,  when  Deuteronomy 
was  still  the  law  of  the  new  Israel,  but  the  Levites  had 
become  subordinate  ministers  of  the  temple,  and  required 
a  more  regular  provision,  the  "  whole  tithe  "  was  naturally 
fixed  on  for  this  purpose ;  but,  instead  of  remaining  in  the 
hands  of  the  tithe-payers  to  be  doled  out  in  charity,  it  was 
stored  in  the  temple.  Such,  at  least,  was  the  plan  pro 
posed,  though  from  Mai.  iii.  8  sqq.  it  appears  that  it  was 
very  imperfectly  carried  out.  As  Malachi  speaks  in 
Deuteronomic  phrase  of  the  "  whole  tithe,"  the  payment 
to  the  Levites  was  perhaps  still  only  triennial ;  and,  if 
even  this  was  difficult  to  collect,  we  may  be  sure  that  the 
minor  sacrificial  tithe  had  very  nearly  disappeared.  The 
indifference  complained  of  in  Mai.  i.  was  in  great  part  due 
to  the  fundamental  changes  in  the  religion  of  Israel,  which 
made  private  altar  gifts  and  feasts  almost  meaningless. 
On  the  other  hand,  the  provision  of  regular  support  for 
the  priests  and  Levites,  the  ministers  of  the  public  ritual, 
was  now  all  important,  and  received  special  attention 
from  Ezra  and  Nehemiah  (Neh.  x.  37  sqq.,  xiii.  10  sqq.). 
They  effected  it  by  enforcing  the  new  law  of  the  priestly 
code  (Num.  xviii.  21  sqq.),  in  which  it  is  formally  laid 
down  that  the  tithe  is  a  tribute  paid  to  the  Levites,  who 
in  turn  pay  a  tithe  of  it  to  the  priests.  The  plain  inten 
tion  of  the  priestly  code  is  to  allow  the  old  tithe  of 
Deuteronomy  to  drop ;  but  the  harmonistic  interpretation 
of  the  later  scribes  was  to  the  effect  that  two  tithes  were  to 
be  paid  every  year,  and  a  third  tithe,  for  the  poor,  on  every 
third  year  (Tob.  i.  7  sq.;  Jos.,  Ant,,  iv.  8,  §  22).  The  last 
change  in  the  system  was  the  appropriation  of  the  Levitical 
tithe  by  the  priests,  which  apparently  was  effected  by  John 
Hyrcanus,  though  a  tradition  glaringly  inconsistent  with 
Nehemiah  ascribes  it  to  Ezra  (Mishnah,  "  Ma'aser  Sh.,"  v. 
15;  "Sota,"  ix.  10,  and  Wagenseil's  note).4  (w.  n.  s.) 
Tithes  in  Law. 

Tithes  were  generally  regarded  up  to  the  17th  century  as  existing 
jure  divino,  and  as  having  been  payable  to  the  support  of  the 
church  ever  since  the  earliest  days  of  Christianity.  History,  as 
Selden  showed  in  his  learned  and  exhaustive  treatise  (History  of 
Tithes,  1618),  does  not  bear  out  this  view.5  In  the  words  of  Hallam, 
"  the  slow  and  gradual  manner  in  which  parochial  churches  became 
independent  appears  to  be  of  itself  a  sufficient  answer  to  those  who 
ascribe  a  great  antiquity  to  the  universal  payment  of  tithes."6 

4  A  cattle  tithe  is  demanded  in  Levit.  xxvii.  32,  and  spoken  of  in 
2  Chron.  xxxi.  6.     It  is  doubtful  if  this  was  ever  acknowledged  in 
practice.    See  Kuenen,  Godsdienst,  ii.  269  sq. ,  and  Wellhausen,  op.  cit. ,  v. 
1 ,  §  2  (Eng.  tr. ,  p.  155  sq.),  who  argue  that  the  passage  in  Leviticus  is  a 
later  addition.     The  tendency  of  the  Pharisees  was  to  pay  tithe  on 
everything,  and  to  make  a  self-righteous  boast  of  this  (Matt,  xxiii.  23  ; 
Luke  xviii.  12). 

5  It  was  his  denial  of  the  divine  right  of  tithes  that  brought  down 
the  wrath  of  the  Star  Chamber  upon  the  author.     He  was  forced  to 
retract  an  opinion  too  liberal  for  the  time.     See  SELDEN. 

6  Hallam,  Middle  Ages,  ii.  205. 
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Lon<*  before  the  8th  century  payment  of  tithes  was  enjoined  by 
ecclesiastical  writers  and  by  councils  of  the  church  ;  but  the  earliest 
authentic  example  of  anything  like  a  law  of  the  state  enforcing 
payment  appears  to  occur  in  the  Capitularies  of  Charlemagne  at 
the  end  of  the  8th  or  beginning  of  the  9th  century.  Tithes  were 
by  that  enactment  to  be  applied  to  the  maintenance  of  the  bishop 
and  clergy,  the  poor,1  and  the  fabric  of  the  church.  In  course  of 
time  the  principle  of  payment  of  tithes  was  extended  far  beyond 
its  original  intention.  Thus  they  became  transferable  to  laymen 
and  saleable  like  ordinary  property,  in  spite  of  the  injunctions  of 
the  third  Lateran  council,  and  they  became  payable  out  of  sources 
of  income  which  were  not  originally  tithable.  The  canon  law  con 
tains  numerous  and  minute  provisions  on  the  subject  of  tithes. 
The  Decretum  forbade  their  alienation  to  lay  proprietors,  denounced 
excommunication  against  those  who  refused  to  pay,  and  based  the 
right  of  the  church  upon  Scriptural  precedents.2  The  Decretals 
contained  provisions  as  to  what  was  and  what  was  not  tithable 
property,  as  to  those  privileged  from  payment,  as  to  sale  or  hypo 
thecation  to  laymen,  as  to  priority  over  state  taxes,  &c.s  Various 
questions  which  arose  later  were  settled  by  Boniface  VIII.4  The 
council  of  Trent  enjoined  due  payment  of  tithes,  and  excommuni 
cated  those  who  withheld  them.3 

In  England  the  earliest  example  of  legal  recognition  of  tithes  is, 
according  to  Selden,  a  decree  of  a  synod  in  786.6  Other  examples 
before  the  Conquest  occur  in  the  Fcedus  jElfredi  et  Guthruni  and 
the  laws  of  Athelstan,  Edgar,  and  Canute.7  The  tripartite  division 
of  tithes  does  not  appear  to  have  been  recognized  in  England  by 
any  genuine  legal  enactment  except  as  what  Mr.  Freeman  calls  "a 
counsel  of  perfection."8  The  earliest  mention  of  tithes  in  statute 
law  proper  is  in  the  Statute  of  Westminster  the  Second  in  1285, 
c.  5  of  which  deals  with  the  patron's  writ  de  advocatione  decimarum. 
From  that  date  until  the  present  year  (1887)  there  have  been  a  large 
number  of  Acts  dealing  with  tithes, — the  earliest  which  is  still  law 
being  2  Hen.  IV.  c.  4,  making  it  an  offence  to  purchase  a  bull  from 
the  pope  for  the  discharge  of  land  from  tithes.  The  law  has  only 
attained  its  present  condition  by  slow  degrees,  and  by  the  combined 
effect  of  statutes  and  judicial  decisions.  The  effect  of  the  Tithe 
Commutation  Act  of  1836  has  been  to  make  most  of  the  old  law  of 
merely  historical  interest,  as  in  the  course  of  the  commutation  all 
the  questions  of  law  as  to  prescription,  exemptions,  &c.,  would 
have  been  duly  considered  by  the  commissioners  before  the  rent- 
charge  was  finally  apportioned. 

Tithes  in  English  law  are  of  three  kinds, — predial,  arising  imme 
diately  from  the  soil,  as  of  corn ;  mixed,  arising  from  things  nourished 
by  the  soil,  as  of  milk  or  wool ;  personal,  as  of  the  profits  of  manual 
occupations  or  trades.  The  right  to  the  last  was  considerably  re 
stricted  by  2  and  3  Edw.  VI.  c.  13.  They  are  also  divided  from  other 
points  of  view  into  ordinary  and  extraordinary, — the  latter  being  a 
tithe  at  a  heavier  rate  charged  on  hop  and  market  gardens, — and 
into  great  and  small,  as  a  rule  those  which  go  to  the  rector  and 
vicar  respectively.  In  general  great  tithes  are  predial,  small  are 
mixed  and  personal.  It  is  not  everything  that  is  tithable ;  ex 
emptions  are  claimable  either  from  the  nature  of  the  property  or 
the  privilege  of  the  owner.  Stone,  lime,  and  such  other  substances 
as  are  not  of  annual  increase  are  exempt.  So  are  creatures  ferse 
naturae.  Exempt  by  privilege  are  the  crown  by  its  prerogative, 
and  spiritual  corporations  in  accordance  with  the  maxim  recognized 
equally  by  canon  and  common  law,  ecclesia  decimas  non  solvit 
ecclesiae.  Thus  a  rector  pays  no  tithes  to  his  vicar,  or  a  vicar  to 
his  rector.  On  the  same  principle  it  is  a  ground  of  exemption  that 
lands  were  anciently  the  property  of  the  privileged  orders  (at  the 
time  of  the  dissolution  of  monasteries,  the  Cistercians  and  Hos 
pitallers),  or  were  lands  of  the  greater  monasteries  discharged  from 
tithe  by  31  Hen.  VIII.  c.  13.  Exemption  may  also  be  claimed  by 
redemption,  by  substitution  of  a  rent-charge,  by  a  real  composition 
(that  is,  an  agreement  between  the  incumbent  and  the  landowner, 
with  the  consent  of  the  ordinary  and  patron,  for  the  discharge  from 
payment  of  tithe  by  means  of  satisfaction  by  giving  of  land  or  some 
other  real  recompense),  by  a  modus  (that  is,  a  partial  discharge 
owing  to  some  customary  method  of  tithing  or  modus  decimandi), 
or  by  prescription  under  2  and  3  Will.  IV.  c.  100.  Tithes  in  extra- 
parochial  places  belonged  at  common  law  to  the  crown,  except  by 
custom.  Tithes  are  incorporeal  hereditaments  (see  REAL  ESTATE), 
and  may  be  dealt  with  like  any  other  real  estate  of  that  nature. 
Thus  they  are,  if  in  lay  hands,  tenements  which  may  be  entailed 
or  leased,  are  subject  to  dower  and  curtesy,  are  assets  for  the  pay 
ment  of  debts,  and  are  (whether  in  lay  hands  or  not)  within  the 
Statute  of  Limitations.  They  do  not,  however,  issue  out  of  the  land 
like  rents,  but  are  collateral  to  it.  Accordingly  tithes  are  always 
freehold,  even  though  they  are  charged  on  copyhold  lands.  Tithes 


1  See  Dante,  Par.  xii.  93,  "decimas  guee  sunt  pauperum  Dei." 

-  Pt.  ii.  16,  7.  3  Bk.  iii.  30.  4  Extrav.  Comm.,  bk.  iii.  7. 

5  Sess.  xxv.  12.  «  C.  viii.  s.  2. 

7  The  grant  said  to  have  been  made  by  ^Ethelwulf  in  855,  to  which  the 
general  payment  of  tithes  in  England  has  been  commonly  traced,  appears  not 
to  rest  on  satisfactory  evidence  ;   see  Hallam,  Middle  Ages,  Supplemental 
Notes,  p.  180. 

8  See  Rev.  Morris  Fuller  in  National  Review,  November  1886. 


are  presumed  to  go  to  the  parson  of  the  parish.  This  presumption 
may  be  rebutted  by  proof  that  some  or  all  the  tithes  go  to  the 
vicar,  where  the  rector  is  in  holy  orders,  or  to  a  lay  impropriator. 
It  is  said  that  about  a  third  part  of  the  tithes  in  England  is  in  the 
hands  of  laymen.  At  one  time  arbitrary  consecration  of  tithes  was 
allowed, — that  is,  payment  to  any  priest  at  the  will  of  the  tithe  - 
payer.  This  was  forbidden  by  a  decretal  epistle  of  Innocent  III., 
about  1200.  "This  epistle  decretall,"  says  Coke,  "bound  not  the 
subjects  of  this  realm,  but  the  same  being  just  and  reasonable  they 
allowed  the  same,  and  so  became  lex  terras."9  A  vestige  of  the 
arbitrary  consecration  perhaps  exists  in  the  rarely  occurring  right 
of  the  parson  of  one  parish  to  a  portion  of  the  tithes  of  another. 
Tithes  are  payable  by  all  persons  alike,  whether  members  of  the 
Church  of  England  or  not.  Special  enactments  deal  with  their 
recover}'  from  Roman  Catholics  and  Quakers.  Up  to  1836  tithes 
were  paid  in  kind,  unless  where  any  other  method  of  payment 
applied  in  a  particular  case,  such  as  a  modus  in  the  nature  of  a 
pecuniary  compensation,  or  a  pecuniary  payment  under  the  terms 
of  a  public  or  private  Act,  as  in  the  city  of  London  by  37  Hen. 
VIII.  c.  12,  22  and  23  Car.  II.  c.  15,  and  other  Acts.  Even  before 
1836,  however,  the  bulk  of  the  tithes  had  been  commuted,  but  such 
commutation  was  in  ordinary  cases  good  only  during  the  tenure  of 
a  particular  incumbency,  and  did  not  bind  the  incumbent's  suc 
cessors.  The  Act  of  1836  merely  completed  and  gave  legislative 
sanction  to  a  tendency  which  had  been  long  on  the  increase. 

The  effect  of  the  Tithe  Commutation  Act,  1836  (6  and  7  Will. 
IV.  c.  71,  frequently  amended  since),  was  to  substitute  for  the 
tithe  paid  in  kind  or  the  fluctuating  commuted  tithe  a  rent- 
charge — commonly  called  the  tithe  rent-charge — equivalent  to  the 
market  value  from  time  to  time  on  a  septennial  average  of  the 
exact  quantities  of  wheat,  barley,  and  oats  which  made  up  the 
legal  tithes  by  the  estimate  in  1836.  Excepted  from  the  operation 
of  the  Act  are  (unless  where  there  is  a  special  provision  approved 
by  the  commissioners)  tithes  of  fish  or  of  fishing,  or  any  personal 
tithes  other  than  those  of  mills,  or  any  mineral  tithes,  or  pay 
ments  or  rent -charges  in  lieu  of  tithes  in  London  and  other 
places,  resting  on  the  authority  of  local  Acts.  The  Act  has  not 
been  wholly  successful  in  its  working.  By  the  transfer  of  estates, 
and  by  changes  in  local  agriculture,  the  old  estimates  are  no- 
longer  fairly  applicable  in  all  cases.  The  commutation  has  been, 
on  the  whole,  to  the  advantage  of  the  landowners,  for  the  tithe 
remains  fixed  while  the  rental  of  land  since  1836  has  risen,  accord 
ing  to  Sir  James  Caird,  from  33  millions  to  52  millions  per  annum. 
Commutation  under  the  Act  is  either  by  a  voluntary  agreement, 
confirmed  by  the  tithe  commissioners,10  or  by  an  award  of  the 
commissioners.  The  machinery  for  determining  the  tithe  for  any 
given  year  is  as  follows : — the  Board  of  Trade  is  to  cause  the 
average  prices  per  imperial  bushel  of  each  sort  of  British  corn  to- 
be  computed  from  the  summaries  sent  by  the  inspectors  of  corn 
returns,  obtained  from  the  averages  stated  by  the  inspectors,  and 
published  in  the  London  Gazette  weekly,  quarterly,  and  yearly, 
and  a  septennial  average  is  to  be  obtained  from  the  sum  of  the 
annual  averages  divided  by  seven  (45  and  46  Viet.  c.  37,  supersed 
ing  sect.  56  of  the  Act  of  1836).  The  rent-charge  is  computed  on  the 
basis  of  one-third  for  wheat,  one-third  for  barley,  and  one-third 
for  oats.  The  respective  prices  were  originally  fixed  by  7  Will.  IV. 
and  1  Viet.  c.  69,  s.  7  (as  altered  by  the  London  Gazette  of  9th 
December  1837),  at  7s.  l^d.  for  wheat,  3s.  ll£d.  for  barley,  and 
2s.  9d.  for  oats  per  bushel.  The  prices  for  1887  were  4s.  lid., 
3s.  10d.,  and  2s.  74d.  respectively.  Owing  to  this  fall  in  prices, 
tithe  rent-charge  which  stood  at  £100  in  1836  was  worth  in  1887 
only  £87,  8s.  lOd. 

After  the  coming  into  force  of  the  Act  of  1836  all  lands  were 
discharged  from  tithe,  and  the  tithe  rent-charge  was  substituted, 
payable  by  equal  half-yearly  payments,  each  1st  of  July  and  1st  of 
January.  A  tenant  paying  the  rent-charge  is  to  be  allowed  the 
same  in  account  with  his  landlord.  The  charge  thus  ultimately 
falls  upon  the  landlord,  whether  or  not  he  pays  it  in  the  first  in 
stance  to  the  tithe-owner.  Land  may  be  given  instead  of  a  rent- 
charge  where  the  tithe-owner  is  an  ecclesiastical  person.  Gardens 
or  small  tenements  may  be  exempt  from  tithe  by  3  and  4  Viet.  c. 
15.  Later  Acts  give  a  power  of  redemption  of  rent-charge  in  the 
case  of  land  required  for  public  purposes,  settled  land,  &c.  (9  and 
10  Viet.  c.  73  ;  23  and  24  Viet.  c.  93  ;  41  and  42  Viet.  c.  42  ;  45 
and  46  Viet.  c.  38).  Merger  of  the  rent-charge  is  allowed  by 
tenants  in  fee  or  in  tail  under  the  Act  of  1836,  and  by  persons 
having  powers  of  appointment,  tenants  for  life,  and  owners  of 
glebes  under  1  and  2  Viet.  c.  64  and  2  and  3  Viet.  c.  62.  The  mode 
of  recovery  of  arrears  provided  by  the  Act  of  1836  was  a  new  one. 
Up  to  that  time  arrears  could  not  be  distrained  for,  unless  in 
exceptional  cases.  The  remedy  of  the  parson  was  a  suit  for 
subtraction  of  tithes,  which,  by  2  and  3  Edw.  VI.  c.  13,  could 
only  be  brought  in  a  spiritual  court.  The  remedy  of  the  lay 
holder  was  a  suit  or  action  in  any  temporal  court  by  32  Hen.  VIII. 

9  2  Inst.,  641. 

19  By  the  Settled  Land  Act,  1S82,  the  tithe  commissioners  have,  with  other 
bodies,  been  merged  in  the  land  commissioners  constituted  by  the  Act. 
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c.  7.  It  is  provided  by  the  Act  of  1836  that,  if  the  rent-charge  be 
in  arrear  for  twenty-one  days,  the  person  entitled  to  it  may,  after 
ten  days'  notice  in  writing,  distrain  upon  the  lands  liable  to  the 
payment  of  it.  If  it  be  in  arrear  for  forty  days,  and  there  be  no 
sufficient  distress  on  the  premises,  a  writ  of  habere  facias  posscs- 
sionem  may  issue,  directing  the  sheriff  to  summon  a  jury  to  assess 
arrears.  Not  more  than  two  years'  arrears  can  be  recovered  by 
either  means.  It  appears  from  these  sections  of  the  Act  that  the 
charge  binds  the  land  alone,  and  that  there  is  no  personal  liability 
of  either  landlord  or  tenant.  Though  the  charge  is  on  the  land, 
it  is  not  on  the  inheritance,  and  it  has  been  recently  decided  that 
arrears  are  not  recoverable  by  sale  of  the  lands  out  of  which  the 
rent-charge  issues.  The  assessment  of  the  rent-charge  on  wastes, 
common  or  Lammas  lands,  coppice  wood,  turnips,  cattle  agisted,  &c., 
and  the  commutation  of  corn  rents  created  by  local  Acts,  are  the 
subject  of  special  provisions.  The  Act  of  1836  and  later  Acts  pro 
vided  for  the  division  of  the  charge  upon  hop  grounds,  orchards, 
fruit  plantations,  and  market  gardens  into  the  ordinary  and  extra 
ordinary  charge,  the  latter  to  be  a  rate  per  acre  in  addition  to  the 
ordinary  charge.  The  extraordinary  tithe  applies  only  while  the 
land  is  cultivated  as  a  hop  ground,  &c.,  and  in  case  of  new  cultiva 
tion  comes  into  operation  gradually,  the  full  rate  not  being  levied 
at  once.  The  incidence  of  the  extraordinary  tithe  having  been  found 
an  impediment  to  agriculture,  especially  in  Kent,  the  Extraordinary 
Tithe  Commutation  Act,  1886  (49  and  50  Viet.  c.  54),  was  passed  as 
a  remedy.  It  provides  that  no  extraordinary  tithe  is  to  be  charged 
upon  any  land  newly  cultivated  after  the  passing  of  the  Act.  With 
regard  to  land  subject  at  the  passing  of  the  Act  to  extraordinary 
tithe,  the  Act  enables  the  land  commissioners  to  certify  the  capital 
Talue  of  the  extraordinary  tithe  on  each  farm  or  parcel  of  land,  the 
land  to  be  charged  in  lieu  of  the  tithe  with  the  payment  of  an 
animal  rent-charge  equal  to  4  per  cent,  on  the  capital  value.  The 
owner  or  any  other  person  interested  in  the  land  may  redeem  the 
charge  at  its  capital  value.  Tithe  rent-charge  is  subject  by  the 
Act  of  1836  to  all  parliamentary,  parochial,  and  county  rates,  and  is 
an  hereditament  within  the  Poor  Rate  Act  of  the  same  year  (6  and  7 
Will.  IV.  c.  96).  The  latter  Act  further  enacts  that  in  estimating 
the  net  annual  value  of  rateable  hereditaments,  the  rent  is  to  be 
estimated  free,  inter  alia,  of  tithe  commutation  rent-charge,  if  any.1 

Scotland. — The  terms  "  tithes  "  and  "  teinds  "  are  both  in  use,  but 
the  latter  is  the  more  common.  Teinds  are  either  drawn  in  kind, 
valued,  or  redeemed.  Originally  they  were  all  drawn  in  kind,  as  in 
England,  but  their  commutation  or  redemption  was  the  subject  of 
many  Acts  of  the  Scottish  parliament,  especially  those  passed  in 
1633,  the  practical  effect  of  which  has  been  to  make  a  fixed  burden 
on  the  land  take  the  place  of  a  fluctuating  payment,  and  to  sub 
stitute  a  payment  of  one-fifth  of  the  rent  for  one-tenth  of  the  pro 
duce.  In  the  first  instance  all  teinds  went  to  the  church ;  but, 
when  at  the  Reformation  the  crown  became  proprietor  of  the  church 
lands,  grants  were  made  by  it  to  the  lords  of  erection  or  titulars 
of  the  tithes,  laymen  holding  of  the  crown.  The  Act  1587,  c.  29, 
annexed  the  church  lands  to  the  crown,  with  certain  exceptions  in 
favour  of  lay  holders  and  others.  All  bishops'  teinds  and  those 
formerly  part  of  the  revenue  of  the  chapel  royal  are  now  crown 
property.  The  Church  Patronage  Act  of  1874  does  not  affect  the 
right  to  teinds  of  a  patron  or  titular.  Teinds  in  lay  hands  are  sub 
ject  to  the  burden  of  providing  a  suitable  provision  for  the  minister, 
the  stipend  being  fixed  by  the  Court  of  Teinds.  All  lands  are  sub 
ject  to  teinds  except  those  which  before  the  Reformation  were  feued 
cum  decimis  inclusis  et  nunquam  antea  separatis,  so  that  the  grantee 
held  lands  and  teinds  together.  In  order  to  prove  such  an  exemp 
tion,  the  person  claiming  under  a  decimas  inclusae  title  must  show 
that  the  lands  and  teinds  belonged  to  a  monastery,  that  the  lauds 
were  never  teindable,  that  they  were  novalia,  or  reclaimed  by  the 
monks  themselves,  that  the  title  bears  that  the  lands  are  held  cum 
decimis  inclusis,  &c. ,  and  that  it  is  previous  to  1587.  The  judges 
of  the  Court  of  Session  sit  as  commissioners  of  teinds, — a  jurisdic 
tion  specially  preserved  by  art.  xix.  of  the  Act  of  Union, — and 
exercise  wider  powers  than  any  existing  body  in  England,  as  they 
possess  at  once  the  jurisdiction  of  a  court  of  justice  and  of  the 
English  land  commissioners.  The  constitution  and  procedure  of 
the  Court  of  Teinds  is  regulated  by  48  Geo.  III.  c.  138  and  sub 
sequent  Acts.2 

Ireland. — Many  Acts  of  the  Irish  parliament  deal  with  tithes, 
both  generally  and  locally,  the  earliest  being  33  Hen.  VIII.  c.  12, 
based  upon  the  English  Act,  28  Hen.  VIII.  c.  20.  After  the 
"tithe  war  "  at  the  beginning  of  the  19th  century,  a  tithe  composi 
tion  payable  by  the  occupier  was  fixed  by  4  Geo.  IV.  c.  99.  In  1838 
an  annual  rent-charge  equal  in  amount  to  three-fourths  of  the  tithe 

1  See,  in  addition  to  the  authorities  already  cited,  Montesquieu, 
Esprit  des  Lois,  bk.  xxxi.  c.  12;  Prideaux,  On  Tithes;  Eagle,  On 
Tithes ;  Shelford,  On  the  Tithe  Commutation  Acts ;  Phillimore,  Ec 
clesiastical  Law,  vol.  ii.,  1483 ;  Stephen,  Comm.,  vol.  ii.  bk.  iv.  pt.  ii. 
ch.  iii. 

2  See  Selden,  History  of  Tithes,  c.  vii.  s.  9 ;  G.  J.  Bell,  Principles, 
§§  837,  1147  ;  W.  Bell,  Law  Diet,  and  Digest,  "  Teinds." 


composition  was  substituted  for  the  latter  by  1  and  2  Viet.  c.  109. 
The  rent-charge  is  recoverable  by  distress  where  the  person  liable 
is  the  occupier,  in  other  cases  by  action  in  the  High  Court  of  Justice, 
or  by  civil  bill  in  claims  under  £20.  The  Irish  Church  Act,  1869 
(32  and  33  Viet.  c.  42),  vests  all  tithe  rent-charge  then  belonging 
to  clergy  of  the  Irish  Church  in  the  commissioners  of  church  tem 
poralities  in  Ireland.  By  that  Act  and  the  amending  Act,  35  and 
36  Viet.  c.  90,  the  commissioners  are  enabled  to  purchase  the 
surrender  or  assignment  of  any  subsisting  lease  of  tithe  rent-charge 
made  by  an  ecclesiastical  person  or  corporation,  and  to  sell  any 
rent-charge  vested  in  them  to  the  owner  of  the  land  charged 
therewith  for  a  sum  equal  to  twenty -two  and  a  half  years'  pur 
chase.  (J.  Wt. ) 

TITHONUS,  a  character  of  Greek  mythology,  a  son  or, 
according  to  others,  a  brother  of  Laomedon,  king  of  Troy. 
He  was  beloved  by  Eos  (the  Morning),  who  carried  him 
away  and  dwelt  with  him  at  the  limit  of  the  world,  by  the 
Ocean  stream.  Eos  begged  of  Zeus  that  her  lover  might 
live  for  ever,  and  her  request  was  granted ;  but  she  forgot 
to  ask  immortal  youth  for  him,  so  he  shrivelled  up  into  a 
hideous  old  man,  whom  Eos  kept  shut  up  in  a  chamber. 
At  last  Tithonus  prayed  to  be  rid  of  the  burden  of  old  age 
and  was  turned  into  a  grasshopper.  Eos  had  two  sons  by 
him — Memnon,  king  of  ^Ethiopia,  and  Emathion.  Memnon 
was  killed  before  Troy  by  Achilles;  but  the  legend  is  later 
than  the  Iliad,  which  does  not  mention  it.  As  to  Eos  her 
self,  her  name  is  etymologically  identical  with  the  Sanskrit 
ush  and  the  Latin  aurora,  both  meaning  "  morning."  Ac 
cording  to  Hesiod,  Eos  was  a  daughter  of  Hyperion  and 
Thea,  and  sister  of  the  Sun  and  Moon.  Homer  represents 
her  arising  every  morning  from  the  couch  of  Tithonus  to 
carry  light  to  gods  and  men,  drawn  in  a  chariot  up  the 
sky  by  her  swift  steeds  Lampus  and  Phaethon.  Her  com 
mon  epithet  in  Homer  is  "  rosy-fingered,"  the  meaning  of 
which  is  disputed.  Besides  Tithonus  she  loved  Orion,  till 
Artemis  shot  him  with  an  arrow  in  Ortygia.  She  also 
loved  and  carried  off  the  youthful  hunter  Cephalus ;  he 
was  already  married  to  Procris,  to  whom,  in  spite  of  his 
infidelity,  he  was  afterwards  reconciled.  A  peculiar  form 
of  the  Cephalus  legend  is  given  by  Apollodorus  (iii.  14,  3) : 
Cephalus,  a  son  of  Hermes  and  Herse,  was  carried  off  by 
Eos,  and  from  their  union  in  Syria  sprang  Phaethon.  By 
Astrseus,  Eos  became  the  mother  of  the  Morning  Star  and 
all  the  starry  host. 

With  regard  to  representations  in  art,  the  combat  between  Achilles 
and  Memnon  was  figured  on  the  chest  of  Cypselus  (Pausanias,  v. 
19,  1),  and  it  appears  on  early  Greek  vases  of  Melos,  Corinth,  and 
Chalcis.  There  was  a  group  of  Eos  carrying  off  Cephalus  on  the 
roof  of  the  Stoa  Basileios  at  Athens,  and  the  same  scene  was  repre 
sented  on  the  throne  at  Amyclse  (Pans.,  i.  3,  1 ;  iii.  18,  12).  It 
also  appears  on  vases,  and  formed  an  acroterion  group  on  the  temple 
at  Delos.  Eos  in  her  chariot  is  represented  on  vases. 

See  Roscher,  Ausfiihrliehes  Lexicon  der  griech.  u.  rom.  Mythologie,  p.  1262  sq. 

TITIAN  (U77-1576).  Tiziano  Vecellio,  or  Vecelli, 
one  of  the  greatest  painters  of  the  world,  and  in  especial 
the  typical  representative  of  the  Venetian  school,  was  com 
monly  called  during  his  lifetime  "  Da  Cadore,"  from  the 
place  of  his  birth,  and  has  also  been  designated  "II 
Divino."  The  country  of  Cadore,  in  the  Friuli,  barren 
and  poor,  is  watered  by  the  Piave  torrent  poured  forth 
from  the  Carnic  Alps,  and  is  at  no  great  distance  from 
Tyrol.  Titian,  therefore,  was  not  in  any  sense  a  Venetian 
of  the  lagoons  and  Adriatic,  but  was  native  to  a  country, 
and  a  range  of  association,  perception,  and  observation,  of 
a  directly  different  kind.  Venice  conquered  Friuli  at  a 
date  not  very  remote  from  the  birth  of  Titian ;  and  Cadore, 
having  to  choose  between  Venetian  and  imperial  allegiance, 
declared  for  the  former.  Approaching  the  castle  of  Cadore 
from  the  village  Sotto  Castello,  one  passes  on  the  right  a 
cottage  of  humble  pretensions,  inscribed  as  Titian's  birth 
place  ;  the  precise  locality  is  named  Arsenale.  The  near 
mountain — all  this  range  of  hills  being  of  dolomite  for 
mation — is  called  Marmarolo.  At  the  neighbouring  village 
of  Valle  was  fought  in  Titian's  lifetime  the  battle  of 
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Cadore,  a  Venetian  victory  which  he  recorded  in  a  paint 
ing.  In  the  12th  century  the  count  of  Camino  became 
count  also  of  Cadore.  He  was  called  Guecello  ;  and  this 
name  descended  in  1321  to  the  podesta  (or  mayor)  of 
Cadore,  to  the  stock  to  which  the  painter  belonged. 
Titian,  one  of  a  family  of  four,  and  son  of  Gregorio 
Vecelli,  a  distinguished  councillor  and  soldier,  and  of  his 
wife  Lucia,  was  born  in  1477. 

It  used  to  be  said  that  Titian,  when  a  child,  painted 
upon  the  wall  of  the  Casa  Sampieri,  with  flower-juice,  a 
Madonna  and  Infant  with  a  boy -angel;  but  modern 
connoisseurs  say  that  the  picture  is  a  common  work,  of  a 
date  later  than  Titian's  decease.  He  was  still  a  child 
when  sent  by  his  parents  to  Venice,  to  an  uncle's  house. 
There  he  was  placed  under  an  art -teacher,  who  may  per 
haps  have  been  Sebastiano  Zuccato,  a  mosaicist  and 
painter  now  forgotten.  He  next  became  a  pupil  of 
Gentile  Bellini,  whom  he  left  after  a  while,  because  the 
master  considered  him  too  offhand  in  work.  Here  he  had 
the  opportunity  of  studying  many  fine  antiques.  His 
last  instructor  was  Giovanni  Bellini ;  but  Titian  was  not 
altogether  satisfied  with  his  tutoring.  The  youth  was  a 
contemporary  of  Giorgione  and  Palma  (Vecchio) ;  when 
his  period  of  pupilage  expired,  he  is  surmised  to  have 
entered  into  a  sort  of  partnership  with  Giorgione.  A 
fresco  of  Hercules  on  the  Morosini  Palace  is  said  to  have 
been  one  of  his  earliest  works;  others  were  the  Virgin 
and  Child,  in  the  Vienna  Belvedere,  and  the  Visitation  of 
Mary  and  Elizabeth  (from  the  convent  of  S.  Andrea),  now 
in  the  Venetian  academy.  In  1507-8  Giorgione  was  com 
missioned  by  the  state  to  execute  frescos  on  the  re-erected 
Fondaco  de'  Tedeschi.  Titian  and  Morto  da  Feltre  worked 
along  with  him,  and  some  fragments  of  Titian's  paintings, 
which  are  reputed  to  have  surpassed  Giorgione's,  are  still 
discernible.  According  to  one  account,  Giorgione  was 
nettled  at  this  superiority,  and  denied  Titian  admittance 
to  his  house  thenceforth.  Stories  of  jealousies  between 
painters  are  rife  in  all  regions,  and  in  none  more  than 
in  the  Venetian, — various  statements  of  this  kind  apply 
ing  to  Titian  himself.  One  should  neither  accept  nor  re 
ject  them  uninquiringly ;  counter-evidence  of  some  weight 
can  be  cited  for  Vecelli's  vindication  in  relation  to  Moroni, 
Correggio,  Lotto,  and  Coello.  Towards  1511,  after  the 
cessation  of  the  League  of  Cambrai — which  had  endea 
voured  to  shatter  the  power  of  the  Venetian  republic,  and 
had  at  any  rate  succeeded  in  clipping  the  wings  of  the 
lion  of  St  Mark — Vecelli  went  to  Padua,  and  painted  in 
the  Scuola  di  S.  Antonio  a  series  of  frescos,  which  con 
tinue  to  be  an  object  of  high  curiosity  to  the  students 
of  his  genius,  although  they  cannot  be  matched  against 
his  finest  achievements  in  oil  painting.  Another  fresco, 
dated  1523,  is  St  Christopher  carrying  the  Infant  Christ, 
at  the  foot  of  the  doge's  steps  in  the  ducal  palace  of 
Venice.  From  Padua  Titian  in  1512  returned  to  Venice; 
and  in  1513  he  obtained  a  broker's  patent  in  the  Fondaco 
de'  Tedeschi,  termed  "  La  Sanseria  "  or  "  Senseria  "  (a  pri 
vilege  much  coveted  by  rising  or  risen  artists),  and  became 
superintendent  of  the  Government  works,  being  especially 
charged  to  complete  the  paintings  left  unfinished  by  Gio 
vanni  Bellini  in  the  hall  of  the  great  council  in  the  ducal 
palace.  He  set  up  an  atelier  on  the  Grand  Canal,  at  S. 
Samuele, — the  precise  site  being  now  unknown.  It  was 
not  until  1516,  upon  the  death  of  Bellini,  that  he  came 
into  actual  enjoyment  of  his  patent ;  at  the  same  date  an 
arrangement  for  painting  was  entered  into  with  Titian 
alone,  to  the  exclusion  of  other  artists  who  had  heretofore 
been  associated  with  him.  The  patent  yielded  him  a  good 
annuity  — 120  crowns — and  exempted  him  from  certain 
taxes, — he  being  bound  in  return  to  paint  likenesses  of 
the  successive  doges  of  his  time  at  the  fixed  price  of  eight 


crowns  each.  The  actual  number  which  he  executed  was 
five.  Titian,  it  may  be  well  to  note  as  a  landmark  in  this 
all  but  centenarian  life  of  incessant  artistic  labour  and 
productiveness,  was  now  in  the  fortieth  year  of  his  age. 
The  same  year,  1516,  witnessed  his  first  journey  to  Fer- 
rara.  Two  years  later  was  produced,  for  the  high  altar  of 
the  church  of  the  Frari,  one  of  his  most  world-renowned 
masterpieces,  the  Assumption  of  the  Madonna,  now  in  the 
Venetian  academy.  It  excited  a  vast  sensation,  being 
indeed  the  most  extraordinary  piece  of  colourist  execution 
on  a  great  scale  which  Italy  had  yet  seen.  The  signoria 
took  note  of  the  facts,  and  did  not  fail  to  observe  that 
Titian  was  neglecting  his  work  in  the  hall  of  the  great 
council. 

Vecelli  was  now  at  the  height  of  his  fame  ;  and  towards 
1521,  following  the  production  of  a  figure  of  St  Sebastian 
for  the  papal  legate  in  Brescia  (a  work  of  which  there 
are  numerous  replicas),  purchasers  became  extremely  urgent 
for  his  productions.  It  may  have  been  about  1523,  after 
some  irregular  living  and  a  consequent  fever,  that  he 
married  a  lady  of  whom  only  the  Christian  name,  Cecilia, 
has  come  down  to  us ;  her  first  child,  Pomponio,  was  born 
in  1525,  and  two  (or  perhaps  three)  others  followed. 
Towards  1 526  he  became  acquainted,  and  soon  exceedingly 
intimate,  with  Pietro  Aretino,  the  literary  bravo,  of  influ 
ence  and  audacity  hitherto  unexampled,  who  figures  so 
strangely  in  the  chronicles  of  the  time.  Titian  sent  a 
portrait  of  him  to  Gonzaga,  duke  of  Mantua.  A  great 
affliction  befell  him  in  August  1530,  in  the  death  of  his 
wife.  He  then,  with  his  three  children — one  of  them 
being  the  infant  Lavinia,  whose  birth  had  been  fatal  to  the 
mother — removed  to  a  new  home,  and  got  his  sister  Orsa 
to  come  from  Cadore  and  take  charge  of  the  household. 
The  mansion,  difficult  now  to  find,  is  in  the  Biri  Grande, 
then  a  fashionable  suburb,  being  in  the  extreme  end  of 
Venice  on  the  sea,  with  beautiful  gardens  and  a  look-out 
towards  Murano.  In  1532  he  painted  in  Bologna  a  portrait 
of  the  emperor  Charles  V.,  and  was  created  a  count  pala 
tine  and  knight  of  the  Golden  Spur,  his  children  also 
being  made  nobles  of  the  empire, — for  a  painter,  honours 
of  an  unexampled  kind. 

The  Venetian  Government,  dissatisfied  at  Titian's  neg 
lect  of  the  work  for  the  ducal  palace,  ordered  him  in 
1538  to  refund  the  money  which  he  had  received  for 
time  unemployed ;  and  Pordenone,  his  formidable  rival  of 
recent  years,  was  installed  in  his  place.  At  the  end  of  a 
year,  however,  Pordenone  died;  and  Titian,  who  had 
meanwhile  applied  himself  diligently  to  painting  in  the 
hall  the  battle  of  Cadore,  was  reinstated.  This  great 
picture,  which  was  burned  with  several  others  in  1577, 
represented  in  life-size  the  moment  at  which  the  Venetian 
captain,  D'Alviano,  fronted  the  enemy,  with  horses  and 
men  crashing  down  into  the  stream.  Fontana's  engraving, 
and  a  sketch  by  Titian  himself  in  the  gallery  of  the  Uffizi 
in  Florence,  record  the  energetic  composition.  As  a  matter 
of  professional  and  worldly  success,  his  position  from  about 
this  time  may  be  regarded  as  higher  than  that  of  any  other 
painter  known  to  history,  except  Raphael,  Michelangelo, 
and  at  a  later  date  Rubens.  In  1540  he  received  a  pen 
sion  from  D'Avalos,  Marquis  del  Vasto,  and  an  annuity  of 
200  crowns  (which  was  afterwards  doubled)  from  Charles 
V.  on  the  treasury  of  Milan.  Another  source  of  profit — 
for  he  was  always  sufficiently  keen  after  money — was  a 
contract,  obtained  in  1542,  for  supplying  grain  to  Cadore, 
which  he  visited  with  regularity  almost  every  year,  and 
where  he  was  both  generous  and  influential.  This  reminds 
us  of  Shakespeare  and  his  relations  to  his  birthplace, 
Stratford -on -Avon ;  and  indeed  the  great  Venetian  and 
the  greater  Englishman  had  something  akin  in  the  essen 
tially  natural  tone  of  their  inspiration  and  performance, 
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and  in  the  personal  tendency  of  each  to  look  after  practical 
success  and  "  the  main  chance  "  rather  than  to  work  out 
aspirations  and  pursue  ideals.  Titian  had  a  favourite 
villa  on  the  neighbouring  Manza  Hill,  from  which  (it  may 
be  inferred)  he  made  his  chief  observations  of  landscape 
form  and  effect.  The  so-called  Titian's  mill,  constantly 
discernible  in  his  studies,  is  at  Collontola,  near  Belluno. 
A  visit  was  paid  to  Rome  in  1546,  when  he  obtained  the 
freedom  of  the  city,  his  immediate  predecessor  in  that 
honour  having  been  Michelangelo  in  1537.  He  could  at 
the  same  time  have  succeeded  the  painter  Fra  Sebastiano 
in  his  lucrative  office  of  the  piombo,  and  he  made  no  scruple 
of  becoming  a  friar  for  the  purpose ;  but  this  project 
lapsed  through  his  being  summoned  away  from  Venice  in 
1547  to  paint  Charles  V.  and  others  in  Augsburg.  He 
was  there  again  in  1550,  and  executed  the  portrait  of 
Philip  II.,  which  was  sent  to  England  and  proved  a  potent 
auxiliary  in  the  suit  of  the  prince  for  the  hand  of  Queen 
Mary.  In  the  preceding  year  Vecelli  had  affianced  his 
daughter  Lavinia,  the  beautiful  girl  whom  he  loved  deeply 
and  painted  various  times,  to  Cornelio  Sarcinelli  of  Serra- 
valle ;  she  had  succeeded  her  aunt  Orsa,  now  deceased,  as 
the  manager  of  the  household,  which,  with  the  lordly  in 
come  that  Titian  made  by  this  time,  was  placed  on  a  cor 
responding  footing.  The  marriage  took  place  in  1554. 
She  died  in  childbirth  in  1560.  The  years  1551  and 
1552  were  among  those  in  which  Titian  worked  least 
assiduously, — a  circumstance  which  need  excite  no  surprise 
in  the  case  of  a  man  aged  about  seventy-five.  He  was  at 
the  council  of  Trent  towards  1 555,  of  which  his  admirable 
picture  or  finished  sketch  in  the  Louvre  bears  record.  He 
was  never  in  Spain,  notwithstanding  the  many  statements 
which  have  been  made  in  the  affirmative.  Titian's  friend 
Aretino  died  suddenly  in  1556,  and  another  close  inti 
mate,  the  sculptor  and  architect  Sansovino,  in  1570.  With 
his  European  fame,  and  many  sources  of  wealth,  Vecelli 
is  the  last  man  one  would  suppose  to  have  been  under  the 
necessity  of  writing  querulous  and  dunning  letters  for  pay 
ment,  especially  when  the  defaulter  addressed  was  lord  of 
Spain  and  of  the  American  Indies ;  yet  he  had  constantly 
to  complain  that  his  pictures  remained  unpaid  for  and  his 
pensions  in  arrear,  and  in  the  very  year  of  his  death 
(February)  he  recites  the  many  pictures  which  he  had 
sent  within  the  preceding  twenty  years  without  receiving 
their  price.  In  fact,  there  is  ground  for  thinking  that  all 
his  pensions  and  privileges,  large  as  they  were  nominally, 
brought  in  but  precarious  returns.  It  has  been  pointed 
out  that  in  the  summer  of  1566  (when  he  was  elected  into 
the  Florentine  academy)  he  made  an  official  declaration  of 
his  income,  and  put  down  the  various  items  apparently 
below  their  value,  not  naming  at  all  his  salary  or  pensions. 
Possibly  there  was  but  too  much  reason  for  the  omission. 

In  September  1565  Titian  went  to  Cadore  and  designed 
the  decorations  for  the  church  at  Pieve,  partly  executed 
by  his  pupils.  One  of  these  is  a  Transfiguration,  another 
an  Annunciation  (now  in  S.  Salvatore,  Venice),  inscribed 
"  Titianus  fecit  fecit,"  by  way  of  protest  (it  is  said)  against 
the  disparagement  of  some  persons  who  cavilled  at  the 
veteran's  failing  handicraft.  He  continued  to  accept  com 
missions  to  the  last.  He  had  selected  as  the  place  for  his 
burial  the  chapel  of  the  Crucifix  in  the  church  of  the  Frari ; 
and,  in  return  for  a  grave,  he  offered  the  Franciscans  a 
picture  of  the  Pieta,  representing  himself  and  his  son  Orazio 
before  the  Saviour,  another  figure  in  the  composition  being 
a  sibyl.  This  work  he  nearly  finished  ;  but  some  differences 
arose  regarding  it,  and  he  then  settled  to  be  interred  in 
his  native  Pieve.  Titian  was  ninety-nine  years  of  age 
(more  or  less)  when  the  plague,1  which  was  then  raging  in 

1  Out  of  a  total  population  of  190,000  there  perished  at  this  time 
60,000. 


Venice,  seized  him,  and  carried  him  off  on  27th  August 
1576.  He  was  buried  in  the  church  of  the  Frari,  as  at  first 
intended,  and  his  Pieta  was  finished  by  Palma  Giovane. 
He  lies  near  his  own  famous  painting,  the  Madonna  di 
Casa  Pesaro.  No  memorial  marked  his  grave,  until  by 
Austrian  command  Canova  executed  the  monument  so  well 
known  to  sightseers.  Immediately  after  Titian's  own 
death,  his  son  and  pictorial  assistant  Orazio  died  of  the 
same  epidemic.  His  sumptuous  mansion  was  plundered 
during  the  plague  by  thieves,  who  prowled  about,  scarce 
controlled. 

Titian  was  a  man  of  correct  features  and  handsome  person,  with 
an  uncommon  air  of  penetrating  observation  and  self-possessed 
composure, — a  Venetian  presence  worthy  to  pair  with  any  of  those 
"  most  potent,  grave,  and  reverend  signers  "  whom  his  pencil  has. 
transmitted  to  posterity.  He  was  highly  distinguished,  courteous, 
and  winning  hi  society,  personally  unassuming,  and  a  fine  speaker, 
enjoying  (as  is  said  by  Vasari,  who  saw  him  in  the  spring  of  1566) 
health  and  prosperity  unequalled.  The  numerous  heads  currently 
named  Titian's  Mistress  might  dispose  us  to  regard  the  painter 
as  a  man  of  more  than  usually  relaxed  morals ;  the  fact  is,  however, 
that  these  titles  are  mere  fancy-names,  and  no  inference  one  way  or 
the  other  can  be  drawn  from  them.  He  gave  splendid  entertain 
ments  at  times  ;  and  it  is  related  that,  when  Henry  III.  of  France 
passed  through  Venice  on  his  way  from  Poland  to  take  the  French 
throne,  he  called  on  Titian  with  a  train  of  nobles,  and  the  painter 
presented  him  as  a  gift  with  all  the  pictures  of  which  he  inquired 
the  price.  He  was  not  a  man  of  universal  genius  or  varied  faculty 
and  accomplishment,  like  Leonardo  da  Vinci  and  Michelangelo  ; 
his  one  great  and  supreme  endowment  was  that  of  painting. 

Ever  since  Titian  rose  into  celebrity  the  general  verdict  has  been 
that  he  is  the  greatest  of  painters,  considered  technically.  In 
the  first  place  neither  the  method  of  fresco  painting  nor  work  of 
the  colossal  scale  to  which  fresco  painting  ministers  is  here  in 
question.  Titian's  province  is  that  of  oil  painting,  and  of  painting 
on  a  scale  which,  though  often  large  and  grand,  is  not  colossal  either 
in  dimension  or  in  inspiration.  Titian  may  properly  be  regarded 
as  the  greatest  manipulator  of  paint  in  relation  to  colour,  tone, 
luminosity,  richness,  texture,  surface,  and  harmony,  and  with  a 
view  to  the  production  of  a  pictorial  whole  conveying  to  the  eye 
a  true,  dignified,  and  beautiful  impression  of  its  general  subject- 
matter  and  of  the  objects  of  sense  which  form  its  constituent  parts. 
In  this  sense  Titian  has  never  been  deposed  from  his  sovereignty 
in  painting,  nor  can  one  forecast  the  time  in  which  he  will  be 
deposed.  For  the  complex  of  qualities  which  we  sum  up  in  the 
words  colour,  handling,  and  general  force  and  harmony  of  effect, 
he  stands  unmatched,  although  in  particular  items  of  forcible  or 
impressive  execution — not  to  speak  of  creative  invention — some 
painters,  one  in  one  respect  and  another  in  another,  may  indisput 
ably  be  preferred  to  him.  He  carried  to  its  acme  that  great  colourist 
conception  of  the  Venetian  school  of  which  the  first  masterpieces 
are  due  to  the  two  Bellini,  to  Carpaccio,  and,  with  more  fully  deve 
loped  suavity  of  manner,  to  Giorgione.  Pre-eminent  inventive 
power  or  sublimity  of  intellect  he  never  evinced.  Even  in  energy 
of  action  and  more  especially  in  majesty  or  affluence  of  composition 
the  palm  is  not  his  ;  it  is  (so  far  as  concerns  the  Venetian  school) 
assignable  to  Tintoretto.  Titian  is  a  painter  who  by  wondrous 
magic  of  genius  and  of  art  satisfies  the  eye,  and  through  the  eye 
the  feelings, — sometimes  the  mind. 

Titian's  pictures  abound  with  memories  of  his  home-country  and 
of  the  region  which  led  from  the  hill -summits  of  Cadore  to  the 
queen -city  of  the  Adriatic.  He  was  almost  the  first  painter  to- 
exhibit  an  appreciation  of  mountains,  mainly  those  of  a  turreted 
type,  exemplified  in  the  Dolomites.  Indeed  he  gave  to  landscape 
generally  a  new  and  original  vitality,  expressing  the  quality  of  the 
objects  of  nature  and  their  control  over  the  sentiments  and  ima 
gination  with  a  force  that  had  never  before  been  approached.  The 
earliest  Italian  picture  expressly  designated  as  "landscape"  was. 
one  which  Vecelli  sent  in  1552  to  Philip  II.  His  productive  faculty 
was  immense,  even  when  we  allow  for  the  abnormal  length  of  his 
professional  career.  In  Italy,  England,  and  elsewhere  more  than  a 
thousand  pictures  figure  as  Titian's  ;  of  these  about  250  may  be 
regarded  as  dubious  or  spurious.  There  are,  for  instance,  9  pictures 
in  the  London  National  Gallery,  18  in  the  Louvre,  16  in  the  Pitti, 
18  in  the  Uffizi,  7  in  the  Naples  museum,  8  in  the  Venetian  academy 
(besides  the  series  in  the  private  meeting -hall),  and  41  in  the 
Madrid  museum. 

Naturally  a  good  deal  of  attention  has  been  given  by  artists, 
connoisseurs,  and  experts  to  probing  the  secret  of  how  Titian 
managed  to  obtain  such  astonishing  results  in  colour  and  surface. 
The  upshot  of  this  research  is  but  meagre  ;  the  secret  seems  to  be 
not  so  much  one  of  workmanship  as  of  faculty.  His  figures  were 
put  in  with  the  brush  dipped  in  a  brown  solution,  and  then  altered 
and  worked  up  as  his  intention  developed.  The  later  pictures  were- 
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touched  off  rapidly,  telling  well  from  a  distant  view.  He  himself 
averred  that  after  his  visit  to  Rome  in  1546  he  had  greatly  im 
proved  in  art ;  and  in  his  very  last  days  he  said— certainly  with  the 
modesty  of  genius,  perhaps  also  with  some  of  the  tenacity  of  old  age 

that  he  was  then  beginning  to  understand  what  painting  meant. 

In  his  earlier  pictures  the  gamut  of  colour  rests  mainly  upon  red 
and  green,  in  the  later  ones  upon  deep  yellow  and  blue.  The 
pigments  which  he  used  were  nothing  unusual ;  indeed  they  were 
both  few  and  common.  Palma  Giovane  records  that  Vecelli  would 
set  pictures  aside  for  months,  and  afterwards,  examining  them  with 
a  stern  countenance  as  if  they  were  his  mortal  enemies,  would  set 
to  work  upon  them  like  a  man  possessed  ;  also  that  he  kept  many 
pictures  in  progress  at  the  same  time,  turning  from  one  to  the 
other,  and  that  in  his  final  operations  he  worked  far  more  with 
finger  than  with  brush.  It  has  been  said,  and  probably  with 
truth,  that  he  tried  to  emulate  Palma  Vecchio  in  softness  as  well 
as  Giorgione  in  richness.  Michelangelo's  verdict  after  inspecting 
the  picture  of  Danae  in  the  Kain  of  Gold,  executed  in  1546,  has 
often  been  quoted.  He  said,  "  That  man  would  have  had  no  equal 
if  art  had  done  as  much  for  him  as  nature."  He  was  thinking 
principally  of  severity  and  majesty  of  draughtsmanship,  for  he 
added,  "Pity  that  in  Venice  they  don't  learn  how  to  draw  well." 
As  a  draughtsman  of  the  human  figure  Titian  was  not  only 
competent  but  good  and  fine,  and  he  is  reported  to  have  studied 
anatomy  deeply  ;  but  one  can  easily  understand  that  he  fell  not  a 
little  short  of  the  standard  of  Michelangelo,  and  even  of  other 
leading  Florentines.  He  was  wont  to  paint  in  a  nude  figure  with 
Venetian  red,  supplemented  by  a  little  lake  in  the  contour  and 
towards  the  extremities.  He  observed  that  a  colourist  ought  to 
manipulate  white,  black,  and  red,  and  that  the  carnations  cannot 
be  done  in  a  first  painting,  but  by  replicating  various  tints  and 
mingling  the  colours.  He  distanced  all  predecessors  in  the  study 
of  colour  as  applied  to  draperies, — working  on  the  principle  (in 
which  Giorgione  may  perhaps  have  forestalled  him)  that  red  comes 
forward  to  the  eye,  yellow  retains  the  rays  of  light,  and  blue  assi 
milates  to  shadow.  In  his  subject  -  pictures  the  figures  are  not 
very  numerous,  and  the  attitudes  are  mostly  reserved ;  even  in 
bacchanals  or  battles  the  athletic  display  has  more  of  facility  than 
of  furor.  His  architectural  scenes  were  sometimes  executed  by 
other  persons,  especially  the  Rosas  of  Brescia.  The  glow  of  late 
afternoon,  or  the  passionate  ardour  of  early  sundown,  was  much 
affected  by  Titian  in  the  lighting  of  his  pictures.  Generally  it  may 
be  said  that  he  took  great  pains  in  completing  his  works,  and  pains 
also  in  concealing  the  traces  of  labour.  He  appears  to  have  had 
little  liking  for  teaching,  partly  from  distaste  of  the  trouble,  and 
partly  (if  we  are  to  believe  biographers)  from  jealousy.  He  was 
quite  willing,  however,  to  turn  to  some  account  the  work  of  his 
scholars :  it  is  related  that  on  going  out-of-doors  he  would  leave 
his  studio  open,  so  that  the  pupils  had  a  clandestine  opportunity 
of  copying  his  works,  and  if  the  copies  proved  of  saleable  quality 
he  would  buy  them  cheap,  touch  them  up,  and  resell  them. 

Titian's  family  relations  appear  to  have  been  happy,  except  as 
regards  his  eldest  son  Pomponio.  This  youth,  at  the  age  of  six, 
was  launched  upon  the  ecclesiastical  career ;  but  he  proved  wasteful 
and  worthless,  and  Titian  at  last  got  so  disgusted  with  him  that 
he  obtained  the  transfer  to  a  nephew  of  a  benefice  destined  for 
Pomponio.  The  fortune  which  he  left  was,  after  his  decease, 
squandered  by  the  tonsured  prodigal.  The  other  son  Orazio,  born 
towards  1528,  who  (as  we  have  seen)  assisted  Titian  professionally, 
became  a  portrait- painter  of  mark, — some  of  his  likenesses,  almost 
•comparable  with  Titian's  own,  being  often  confounded  with  his 
by  owners  and  connoisseurs.  He  executed  an  important  picture 
in  the  hall  of  the  great  council,  destroyed  by  fire.  He  gave  to 
alchemy  some  of  the  time  which  might  have  been  bestowed  upon 
painting.  Several  other  artists  of  the  Vecelli  family  followed  in 
the  wake  of  Titian.  Francesco  Vecelli,  his  elder  brother,  was  in 
troduced  to  painting  by  Titian  (it  is  said  at  the  age  of  twelve, 
but  chronology  will  hardly  admit  of  this),  and  painted  in  the 
•church  of  S.  Vito  in  Cadore  a  picture  of  the  titular  saint  armed. 
This  was  a  noteworthy  performance,  of  which  Titian  (the  usual 
story)  became  jealous  ;  so  Francesco  was  diverted  from  painting  to 
.soldiering,  and  afterwards  to  mercantile  life.  Marco  Vecelli,  called 
Marco  di  Tiziano,  Titian's  nephew,  born  in  1545,  was  constantly 
•with  the  master  in  his  old  age,  and  learned  his  methods  of  work. 
He  has  left  some  able  productions, — in  the  ducal  palace,  the  Meet 
ing  of  Charles  V.  and  Clement  VII.  in  1529;  in  S.  Giacomo  di 
Rialto,  an  Annunciation  ;  in  SS.  Giovanni  e  Paolo,  Christ  Fulminant. 
A  son  of  Marco,  named  Tiziano  (or  Tizianello),  painted  early  in  the 
17th  century.  From  a  different  branch  of  the  family  came  Fabrizio 
di  Ettore,  a  painter  who  died  in  1580.  His  brother  Cesare,  who 
also  left  some  pictures,  is  well  known  by  his  book  of  engraved 
costumes,  Abiti  Antichi  e  Moderni.  Tommaso  Vecelli,  also  a 
painter,  died  in  1620.  There  was  another  relative,  Girolamo  Dante, 
who,  being  a  scholar  and  assistant  of  Titian,  was  called  Girolamo  di 
Tiziano.  Various  pictures  of  his  were  touched  up  by  the  master, 
and  are  difficult  to  distinguish  from  originals.  Apart  from  mem 
bers  of  his  family,  the  scholars  of  Titian  were  not  numerous ; 


Paris  Bordone  and  Bonifazio  were  the  two  of  superior  excellence. 
Domenico  Teoscopoli  (or  Domenico  Greco)  was  employed  by  the 
master  to  engrave  from  his  works.  It  is  said  that  Titian  himself 
engraved  on  copper  and  on  wood,  but  this  may  well  be  questioned. 
We  must  now  briefly  advert  to  Titian's  individual  works,  taking 
them  in  approximate  order  of  time,  and  merely  dividing  portraits 
from  other  pictures.  Details  already  given  indicate  that  he  did  not 
exhibit  any  extreme  precocity  ;  the  earliest  works  which  we  proceed 
to  mention  may  date  towards  1505.  In  the  chapel  of  S.  Rocco, 
Venice,  is  his  Christ  Carrying  the  Cross,  now  greatly  dilapidated, 
which  was  an  object  of  so  much  popular  devotion  as  to  produce 
offerings  which  formed  the  first  funds  for  building  the  Scuola  di 
S.  Rocco  ;  in  the  scuola  itself  is  his  Man  of  Sorrows.  The  singu 
larly  beautiful  picture  (see  SCHOOLS  OF  PAINTING,  vol.  xxi.  p.  436, 
fig.  16)  in  the  Borghese  Palace  in  Rome,  commonly  named  Divine 
and  Human  Love  (by  some,  Artless  and  Sated  Love),  bears  some 
obvious  relation  to  the  style  of  Palma  Vecchio.  The  story  goes  that 
Titian  was  enamoured  of  Palma's  daughter ;  but  nothing  distinct 
on  this  point  is  forthcoming.  The  Tribute  Money  (Christ  and  tho 
Pharisee),  now  in  the  Dresden  gallery,  dates  towards  1508  ;  Titian  is 
said  to  have  painted  this  highly  finished  yet  not  "niggling"  picture 
in  order  to  prove  to  some  Germans  that  the  effect  of  detail  could  bo 
produced  without  those  extreme  minutiae  which  mark  the  style  of 
Albert  Diirer.  The  St  Mark  in  the  church  of  the  Salute — the 
evangelist  enthroned,  along  with  SS.  Sebastian,  Roch,  Cosmo,  and 
Damiano — a  picture  much  in  the  style  of  Giorgione,  belongs  to 
1512.  Towards  1518  was  painted,  also  in  the  same  class  of  style, 
the  Three  Ages,  now  in  Bridgewater  House, — a  woman  guiding  the 
fingers  of  a  shepherd  on  a  reed-pipe,  two  sleeping  children,  a  cupid, 
an  old  man  with  two  skulls,  and  a  second  shepherd  in  the  distance, 
— one  of  the  most  poetically  impressive  among  all  Titian's  works. 
Another  work  of  approximate  date  was  the  Worship  of  Venus,  in 
the  Madrid  museum,  showing  a  statue  of  Venus,  two  nymphs, 
numerous  cupids  hunting  a  hare,  and  other  figures.  Two  of  the 
London  National  Gallery  pictures — the  Holy  Family  and  St  Cathe 
rine  and  the  Noli  Me  Tangere — were  going  on  at  much  the  same 
time  as  the  great  Assumption  of  the  Madonna.  In  1521  Vecelli 
finished  a  painting  which  had  long  been  due  to  Duke  Alphonso  of 
Ferrara,  probably  the  Bacchanal,  with  Ariadne  dozing  over  her 
wine -cup,  which  is  now  in  Madrid.  The  famous  Bacchus  and 
Ariadne  in  the  National  Gallery  was  produced  for  the  same  patron, 
in  1523.  The  Flora  of  the  Uffizi,  the  Venus  of  Darmstadt,  and  the 
lovely  Venus  Anadyomene  of  the  Bridgewater  Gallery  may  date  a 
year  or  so  earlier.  Another  work  of  1523  is  the  stupendous  En 
tombment  of  Christ  in  the  Louvre,  whose  depth  of  colour  and  of 
shadow  stands  as  the  pictorial  equivalent  of  individual  facial 
expression ;  the  same  composition,  a  less  admirable  work,  appears 
in  the  Manfrini  Gallery.  The  Louvre  picture  comes  from  the 
Gonzaga  collection  and  from  the  gallery  of  Charles  I.  in  White 
hall.  In  1530  Titian  completed  the  St  Peter  Martyr  for  the 
church  of  SS.  Giovanni  e  Paolo  ;  for  this  work  he  bore  off  the 
prize  in  competition  with  Palma  Vecchio  and  Pordenone.  Of  all 
his  pictures  this  was  the  most  daring  in  design  of  action,  while 
it  yielded  to  none  in  general  power  of  workmanship  and  of  feeling. 
It  showed  the  influence  of  Michelangelo,  who  was  in  Venice  while 
Vecelli  was  engaged  upon  it.  A  calamitous  fire  destroyed  it  in 
1867  ;  the  copy  of  it  which  has  taken  its  place  is  the  handiwork  of 
Cardi  da  Cigoli.  To  1530  belongs  also  the  Madonna  del  Coniglio 
(Louvre),  painted  for  Gonzaga  ;  to  1536  the  Venus  of  Florence  ; 
to  1538  the  portraits  of  the  Twelve  Caesars,  for  Gonzaga ;  and 
to  1539  the  Presentation  of  the  Virgin  in  the  Temple, — one  of  the 
conspicuous  examples  in  the  Venetian  academy,  yet  not  of  the 
first  interest  or  importance.  About  1540  were  done  the  forcible 
but  rather  uninspired  paintings  for  S.  Spirito,  Venice,  now  in  the 
church  of  the  Salute — Cain  Killing  Abel,  the  Sacrifice  of  Abraham, 
and  David  and  Goliath  ;  in  1543  the  Ecce  Homo  of  the  Vienna 
gallery,  where  Aretino  figures  as  Pilate.  The  Venus  and  Cupid 
of  Florence,  the  Venus  of  Madrid,  and  the  Supper  of  Emmaus  in 
the  Louvre  were  still  in  hand,  or  just  completed,  when  Titian 
was  summoned  to  Augsburg  in  1547.  In  1554  he  sent  to  Philip 
II.  in  England  a  second  Danae  and  a  Venus  and  Adonis.  About 
the  same  time  he  sent  to  Charles  V.  a  Trinity  (or,  as  Titian 
himself  termed  it,  Last  Judgment),  which  represented  the  emperor, 
with  his  family  and  others,  all  in  shrouds,  praying  to  the  God 
head  ;  Moses  and  various  other  personages  are  also  portrayed. 
This  was  the  object  upon  which  Charles  continued  to  keep  his  eyes 
fixed  until  the  film  of  death  closed  on  them.  Later  pictures,  from 
1558  onwards,  are  the  Martyrdom  of  St  Lawrence,  Christ  Crowned 
with  Thorns  (Louvre),  Diana  and  Actseon,  Diana  and  Callisto, 
Jupiter  and  Antiope,  the  Magdalene,  Christ  in  the  Garden,  and 
Europa, — the  last  six  for  Philip  II. ;  of  the  two  Diana  subjects  there 
are  duplicates  in  London  and  in  Vienna.  Philip,  it  will  be  observed, 
was  equally  aufait  with  nudities  and  with  sanctities.  The  Jupiter 
and  Antiope,  now  much  restored,  is  commonly  called  La  Venus  del 
Pardo,  having  at  first  been  in  the  Pardo  Palace.  The  Magdalene 
here  spoken  of  (1561)  seems  to  be  the  picture  now  in  the  Uffizi 
of  Florence  ;  Titian,  in  one  of  his  letters,  said  that  it  was  the  most 
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popiilar  picture  he  had  ever  painted.  In  1563  Vecelli  offered  to 
Philip  II.  his  Last  Supper,  which  had  been  in  hand  for  six  years  ; 
it  was  cut  down  in  the  Escorial  to  suit  a  particular  space,  and 
offers  now  little  noticeable  beyond  the  fine  grouping.  The  St 
Jerome  of  the  Brera  Gallery  in  Milan,  a  work  of  wonderful  energy, 
spirit,  and  force,  especially  for  a  more  than  octogenarian  hand, 
was  probably  rather  earlier  than  this  ;  there  is  a  replica  of  it  in 
the  Escorial.  One  of  the  master's  latest  pictures  (1574-75)  is  in 
Madrid,  and  commemorates  the  Battle  of  Lepanto ;  it  is  a  work 
of  failing  power — but  still  the  power  of  a  Titian.  Two  of  the 
mosaics  in  St  Mark's  church,  Venice, — the  Mark  in  pontificals, 
and  the  sword-sheathing  angel  on  the  right  of  the  high  altar, — are 
after  Vecelli's  designs  ;  but  they  are  contrary  to  the  true  spirit  of 
mosaic  work,  and  the  Mark  in  especial  is  a  decided  eyesore. 

We  now  turn  to  the  portraits, — works  so  great  in  style,  so  stately, 
and  in  the  best  sense  so  simple  in  perception  and  feeling  that,  after 
allowing  everything  which  can  be  said  on  behalf  of  some  other 
masters  of  the  craft,  such  as  Raphael,  Velazquez,  Rubens,  and 
Rembrandt,  one  is  still  compelled  to  say  that  Titian  stands  on  the 
whole  supreme.  Among  the  highest  examples  are — Alphonso,  duke 
of  Ferrara  (Madrid) ;  the  same  duke  and  his  second  wife  Laura 
Dianti  (Louvre),  commonly  called  Titian  and  his  Mistress ;  Francis 
I.  (Louvre),  painted  towards  1536,  but  not  from  direct  sittings,  for 
Titian  never  saw  the  French  king  ;  various  likenesses  of  himself, 
one  of  about  1542,  and  another  of  1562  ;  Paul  III.,  also  the  same 
pope  with  his  grandsons  Cardinal  Alessandro  and  Duke  Ottavio 
(Naples), — the  former,  done  in  about  four  weeks,  was  presented  to 
the  pontiff  in  May  1543,  and  cost  two  gold  ducats  ;  Pietro  Aretino 
(Pitti) ;  Titian's  daughter  Lavinia  (with  a  fan  in  the  Dresden 
gallery,  with  a  jewelled  casket  in  Lord  Cowper's  collection) ;  the 
Cornaro  Family  (Alnwick  Castle) ;  L'Homme  au  Gant  (Louvre), 
an  unknown  personage,  youthful  and  handsome,  the  ne  plus  ultra 
of  portraiture  ;  Sansovino,  Eleonora  duchess  of  Urbino,  Francesco 
duke  of  Urbino,  Catherine  Cornaro  queen  of  Cyprus  (these  four  are 
in  the  Uffizi) ;  Charles  V.  on  horseback  (Madrid) ;  Cardinal  Bembo 
(Naples),  discovered  in  an  uncared-for  condition  in  1878,  very 
unlike  the  portrait  in  the  Barberini  Gallery.  The  female  portraits 
done  by  Titian  are  few,  and  are  almost  invariably  of  women  of 
exalted  rank.  Of  Ariosto,  with  whom  Titian  was  intimate  in 
Ferrara,  though  there  may  probably  have  been  nothing  approach 
ing  to  a  romantic  friendship  between  them,  the  painter  is  said  to 
have  done  three  portraits.  Much  uncertainty,  however,  besets  this 
matter.  One  of  the  three  appears  as  a  woodcut  in  an  edition  of  the 
Orlando  Furioso.  A  second,  now  at  Cobham  Hall,  corresponds 
with  the  woodcut  likeness,  and  is  signed  ' '  Titianus  F. "  The 
third,  a  work  of  admirable  beauty,  and  a  most  fitting  likeness  of  a 
poet,  is  in  the  National  Gallery  of  London.  It  is  difficult,  how 
ever,  to  reconcile  the  features  here  with  the  other  portraits,  and 
some  connoisseurs  do  not  admit  that  the  work  is  really  a  Titian. 

Authorities. — For  English  readers,  the  Life  and  Times  of  Titian  by  Crowe 
and  Cavalcaselle  (1877)  has  superseded  all  previous  works,  such  as  those  of 
Sir  Abraham  Hume  (1829)  and  Northcpte  (1830).  Mr  Josiah  Gilbert's  book, 
Cadore,  or  Titian's  Country  (1869),  supplies  many  interesting  side-lights  on  the 
subject.  Mr  R.  F.  Heath's  monograph  (1885)  is  founded  mainly  on  Crowe  and 
Cavalcaselle  and  on  Gilbert,  and  forms  a  very  convenient  compendium.  In 
Italian,  see  the  usual  authorities— Ticozzi,  Ridolfi,  Lanzi,  &c.  (W.  M.  R.) 

TITLES  OF  HONOUR  are  words  and  phrases  used 
for  marking  and  distinguishing  the  rank  or  station  of 
the  persons  to  whom  they  are  assigned  and  appropriated. 
Whatever  may  have  been  their  actual  or  verbal  origin,  it 
is  certain  that  among  nations  which  have  made  any  con 
siderable  progress  in  civilization  their  immediate  derivation 
has  been  in  the  great  majority  of  cases  from  some  kind  of 
public  office  or  employment.  As  Mr  Freeman  has  pointed 
out,1  the  principal  exceptions  to  this  rule  are  the  merely 
complimentary  additions  which  it  is  usual  to  accord  in 
Europe  and  America  to  persons  who  have  no  ascertained 
place  or  precedence  in  the  social  scale.  Among  ourselves 
"  mister  "  or  "  master  "  (magister)  and  its  feminine  equiva 
lents,  and  on  the  Continent  signor,  senor,  and  sieur  (senior} 
and  their  feminine  equivalents,  are  the  leading  examples. 
They  are  employed  simply  to  avoid  the  necessity  of  calling 
those  to  whom  they  are  applied  by  their  proper  names 
only,  and  are  not  indicative  of  any  special  rank  or 
station.  In  France,  however,  maltre,  which  answers  to 
our  mister  or  master,  is  the  professional  designation  of  an 
avocat,  and  in  England  "sir,"  which  answers  to  signor, 
senor,  and  sieur,  is  the  appropriate  prefix  to  the  Christian 
name  and  surname  of  a  baronet  or  a  knight.  Of  the 
derivatives  of  dominus — don,  donna,  and  dame — the  last 
in  French  compounded  like  sieur  with  the  possessive  pro- 


1  In  Longman's  Mag.,  vol.  ii.  p.  477 
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noun  in  ordinary  speech  and  appearing  in  madame  as 
the  feminine  equivalent  of  monsieur,  much  the  same 
may  be  said  as  of  the  derivatives  of  magister  and  senior. 
And,  although  our  word  "  lord  "  has  a  special  reference  to 
the  House  of  Lords,  as  the  German  Herr  has  to  the 
Herrenhaus  in  certain  of  its  uses,  it  largely  partakes  of 
the  character  which  belongs  to  them.  Its  derivation  is 
analogous  to  theirs,  and  within  somewhat  narrower  limits 
it  is  almost  as  indiscriminately  employed.  More  strictly 
lord  and  lady  are  the  equivalents  of  baron  and  baroness, 
the  fifth  grade  of  the  British  peerage.2  But  colloquially 
it  is  applied  to  all  grades  of  the  peerage  except  the  first ; 
and,  though  duchesses  are  not  called  ladies  in  society, 
dukes  are  unquestionably  lords  in  their  capacity  as  members 
of  the  second  chamber  of  the  legislature.  Certain  of  the 
sons  and  daughters  of  peers  are  lords  and  ladies  by  courtesy, 
while  the  wives  of  baronets  are  legally  and  the  wives  of 
knights  are  conventionally  called  ladies,  although  the  wives 
of  knights  are  more  accurately  described  as  dames.  But 
besides  this  we  have  our  lord  the  king  and  our  lady  the 
queen,  lord  bishops,  lord  lieutenants,  lord  justices,  lord 
advocates,  lord  mayors,  lord  provosts,  lords  of  the  council, 
lords  of  the  treasury,  lords  of  the  admiralty,  lords  of 
manors,  and  a  variety  of  other  lords  who  have  no  neces 
sary  connexion  with  the  nobility.  Lord  and  lady  in  fact 
are  among  the  titles  of  honour  which  have  never  been 
historically  associated  with  any  particular  function.  Lord 
was  originally  in  Anglo-Saxon  hldford,  probably  a  corrup 
tion  of  hldfweard,  "the  warden  of  bread."  Lady  in 
Anglo-Saxon  is  hlaefdige,  and  has  also  some  connection 
with  hldf.  Neither  name  acquired  by  means  of  official 
association  any  definite  signification  beyond  the  more  or 
less  general  ascription  of  superiority.3 

It  is  exceedingly  difficult  to  distribute  titles  of  honour 
into  rigidly  distinct  categories.  The  following  is  as  near 
an  approximation  as  we  are  able  to  make. 

I.  Supreme  Sovereign  Titles. — Among  titles  implying  sovereignty 
the  first  place  is  occupied  by  "emperor"  and  "king."  Under 
existing  international  arrangements  the  crowned  heads  of  Europe 
take  precedence  according  to  the  date  of  their  accession,  and  their 
rank  is  precisely  the  same,  whether  their  style  is  imperial  or  royal. 
But  the  proper  meaning  of  emperor  is  the  chief  of  a  confederation 
of  states  of  which  kings  are  members.  The  German  emperor  is  an 
emperor  in  this  sense,  and  he  of  course  has  precedence  of  the  kings 
of  Saxony,  Bavaria,  and  Wurtemberg,  whose  dominions  are  in 
cluded  in  his  empire.  But  neither  he  nor  the  emperors  of  Russia 
and  Austria  have  any  precedence  as  such  of  the  queen  of  the 
United  Kingdom  or  the  kings  of  Italy  and  Spain.  Originally  the 
title  of  king  was  superior  to  that  of  emperor,  and  it  was  to  avoid 
the  assumption  of  the  siiperior  title  of  rex  that  the  chief  magi 
strates  of  Rome  adopted  the  names  of  CSBSOT,  imperator,  and  prin- 
ceps  to  signalize  their  authority.  As  imperator  was  the  distinctive 
title  of  the  ruler  of  the  Western  empire,  so  /ScuriXefa  was  the  dis 
tinctive  title  of  the  ruler  of  the  Eastern  empire,  and  the  Greek 
/SaoiXeiys  is  the  exact  equivalent  of  the  Latin  rex.  The  emperor  of 
the  East  was  called  avroKparup  as  well  as  /SacrtAetfs.  But  /§a(ri\ei/s 
came  to  mean  the  same  as  imperator  in  so  special  a  way  that  the 
word  frf£  was  borrowed  to  express  what  had  grown  to  be  the  in 
ferior  dignity  of  king.4  Under  Charlemagne  the  imperial  style  of 
Rome  and  the  royal  style  of  Germany  were  united.5  It  was, 

2  "  The  baron  alone  among  the  ranks  of  peerage  can  hardly  be  called 
official,  except  so  far  as  peerage  itself  is  an  office.     His  title  rather 
marks  a  rank  or  class  than  an  office ;  it  does  not  at  once  point  out  even 
the  memory  of  distinct  functions  like  those  of  the  duke,  the  marquis, 
or  the  earl"  (Longman's  Mag.,  vol.  ii.  p.  483). 

3  Miiller,  Lect.  ScL  Lang.,  2d  ser.,  p.  255. 

4  Freeman,  Comparative  Politics,  pp.  161-162. 

5  ' '  The  great  triumph  in  the  life  of  Charles  the  Great  was  when  the 
ambassadors  of  the  Eastern  emperor  Michael  addressed  him  according 
to  the  full,  imperial  style  (Eginhard,  Annals,  812),  '  Aquisgrani,  ubi  ad 
imperatorem  venenmt  .  .  .  more  suo,  id  est,  Grseca  lingua,  laudes  ei 
dixerunt,  Imperatorem  eum  et  Basileum  appellantes ' "  (Freeman,  Com 
parative  Politics,  p.  353).     Mr  Freeman  notices  also  the  great  con 
troversy  concerning  the  imperial  titles,  especially  the  word  /3a<rt\ei5s, 
which  arose  three  generations  later  between  the  emperors  Basil  the 
Macedonian   and    Lewis   the    Second.       See   also   John    Lydus,    De 
Magistratibus,  1,  3,  on  the  distinction  between  rtipavvos,  /ScKnXetfs,  and 
avTOKpartap,  discussed  in  Freeman,  C'omp.  Pol.,  p.  445. 
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however,  from  Ca;sar,  which  was  common  to  the  Western  and  the 
Eastern  emperors  alike,  that  the  Teutonic  word  for  emperor— 

kaiser was  derived.  Until  recent  times,  in  fact,  no  sovereign 

thought  of  calling  himself  emperor  unless  he  claimed  in  some  Avay 
to  represent  the  Roman  Caesars.  Down  to  the  beginning  of  the 
19th  century  a  German  emperor  who  was  not  Roman  emperor 
would  have  been  an  anomaly.  At  remote  periods  more  than  one 
of  the  West-Saxon  kings  called  himself  emperor  of  Britain,  and 
more  than  one  king  of  Castile  called  himself  emperor  of  the  Spains. 
But  these  assumptions  appear  to  have  been  merely  intended  as 
protests  against  the  assertion  of  superiority  over  them  by  the 
Roman  emperors,  German  or  Greek.  Later  on  the  kings  of  Portu 
gal  called  themselves  emperor  of  the  Indies.  But  that  title,  like 
the  queen  of  the  United  Kingdom's  title  of  empress  of  India,  was 
secondary  only  and  did  not  affect  their  official  designation  in  the 
hierarchy  of  European  sovereigns. 

The  title  of  king  does  not  suggest  any  of  the  questions  which 
have  been  raised  by  that  of  emperor.  "There  is,"  as  Mr  Freeman 
says,  "a  common  idea  of  kingship  which  is  at  once  recognized, 
however  hard  it  may  be  to  define  it.  This  is  shown  among  other 
things  by  the  fact  that  no  difficulty  is  ever  felt  as  to  translating  the 
word  king  and  the  words  which  answer  to  it  in  other  languages."1 
Etyrnologically  indeed  the  Romance  and  Teutonic  words  for  king 
have  quite  distinct  origins.  The  Latin  rex  corresponds  to  the 
Sanskrit  rajah,  and  meant  originally  steersman.  The  Teutonic 
king  on  the  contrary  corresponds  to  the  Sanskrit  gaiiaka,  and 
"simply  meant  father,  the  father  of  a  family,  the  king  of  his  own 
kin,  the  father  of  a  clan,  the  father  of  a  people."2  In  English 
there  is  no  feminine  form  of  king  like  konigin,  the  feminine  form 
of  konig  in  German.  As  the  feminine  equivalent  of  king,  queen  is 
used,  which  Prof.  Max  Miiller  says  is  "the  old  word  for  mother." 
He  also  cites  the  translation  of  the  Bible  by  Ulfilas  in  the  4th 
century  to  prove  its  meaning  at  that  early  period  as  wife  or  woman. 
The  queen  was  in  fact  in  a  special  sense  "the  woman,"  or  "the 
wife,"  the  highest  of  women  and  the  highest  of  wives  in  the  king 
dom.3  King  should  properly  describe  the  head  of  a  nation  in 
distinction  from  the  head  of  a  tribe,  as  emperor  should  properly 
describe  the  head  of  a  confederation  in  distinction  from  the  head 
of  a  nation.  The  idea  of  territorial  sovereignty,  of  kingship  over 
a  land  instead  of  over  a  people,  grew  up  under  the  feudal  system. 
In  Britain  it  was  unknown  until  long  after  the  Norman  Conquest. 
William  the  Conqueror,  like  Harold  or  Edward,  was  king  of  the 
English,  and  it  was  only  from  the  reign  of  Henry  II.  that  his 
successors  were  transformed  into  kings  of  England.  The  Eastern 
titles  of  sultan  and  shah  are  accepted  as  equivalent  to  those  of  em 
peror  and  king  in  the  West.  The  sovereigns  of  China  and  Japan 
are  called  emperors  both  in  common  and  in  diplomatic  parlance. 

II.  Honorary  Religious  Titles  of  Sovereigns. — The  German  em 
perors  were  formerly  styled  "defenders  of  the  church,"  while  the 
kings  of  France  were  called  "  very  Christian  majesty  "  and  "  eldest 
sons  of  the  church."  The  queen  of  England  is  "defender  of  the 
faith,"  the  emperor  of  Austria  as  king  of  Hungary  "apostolic 
majesty,"  the  emperor  of  Russia  as  king  of  Poland  "orthodox 
majesty,"  the  king  of  Spain  "catholic  majesty,"  and  the  king  of 
Portugal  "very  faithful  majesty."  All  these  titles  were  originally 
conferred  by  the  popes.  But  the  queen  of  the  United  Kingdom 

1  Freeman,  Comp.  Pol.,  p.  138. 

2  Max  Miiller,  Led.   Sri.  Lang.,   2d  ser.,  p.  255.     "All  people, 
save  those  who  fancy  that  the  name  king  has  something  to  do  with  a 
Tartar  khan  or  with  a  "canning"  or  "cunning"  man,  are  agreed  that 
the  English  cyning  and  the  Sanskrit  ganaka  both  come  from  the  same 
root,  from  that  widely  spread  root  whence  comes  our  own  cyn  or  kin 
and  the  Greek  ytvos.     The  only  question  is  whether  there  is  any  con 
nexion  between  cyning  and  ganaka  closer  than  that  which  is  implied 
in  their  both  coming  from  the  same  original  root.     That  is  to  say,  are 
we  to  suppose  that  cyning  and  ganaka  are  strictly  the  some  word  com 
mon  to  Sanskrit  and  Teutonic,  or  is  it  enough  to  think  that  cyning  is 
an  independent  formation  made  after  the  Teutons  had  separated  them 
selves  from  the  common  stock  ?  .  .  .     The  difference  between  the  two 
derivations  is  not  very  remote,  as  the  cyn  is  the  ruling  idea  in  any 
case  ;  but  if  we  make  the  word  immediately  cognate  with  ganaka  we 
bring  in  a  notion  about  '  the  father  of  his  people '  which  has  no  place 
if  we  simply  derive  cyning  from  cyn"  (Freeman,   Comp.  Pol.,  pp. 
450-451  ;   see  also  his  Norm.  Conq.,  vol.  L  p.  583,  and  Growth  of 
the  English  Constitution,  p.  171). 

3  "  The  king's  wife  was  called  regina  in  Latin  from  the  beginning ; 
but  there  is  no  English  word  answering  to  regina  :  we  have  not  and 
never  had  any  word  like  the  German  konigin.     The  queen  is  simply 
queen  (cwen),  woman,  wife,  the  highest  of  wives  in  her  husband's 
dominions.     So  the  earl's  wife  was  simply  the  earl's  wife  ;  the  Nor 
man  style  of  countess  now  came  in  to  fill  up  what  was  thought  a 
defect.     So  with  all  strictly  English  titles,  knight,  sheriff,  portreeve, 
alderman  :  they  have  no  feminines ;  in  most  cases  the  wife  does  not 
share  her  husband's  dignity.     But  the  mayor,  being  a  French  title, 
has  his  mayoress,  just  as  the  duke  has  his  duchess  "  (Freeman  on 
"Titles,"  in  Longman's  Magazine,  vol.  ii.  p.  4.89). 


and  the  emperor  of  Austria  alone  employ  them  as  part  of  their 
official  description. 

III.  Inferior  Titles  of  Sovereignty. — Grand-dukes  rank  next  to 
kings.     Grand -duke  was  the  original  title  of  the  czars  and  was 
introduced  into  western  Europe  by   Pope  Pius  V.,  who  created 
Cosinio  de'  Medici  grand-duke  of  Tuscany  in  the  last  half  of  the 
16th   century.      There  are   now  seven   reigning  grand-dukes  in 
Germany.     Prince  and  duke  are  titles  also  borne  by  the  reigning 
chiefs  of  minor  Germanic  states.      There  are  reigning  princes  of 
Monaco  and  Montenegro.     The  Eastern  equivalents  for  these  sub 
ordinate  titles  are  khedive,  emir,  khan,  and  bey. 

IV.  Titles  of  Nobility. — The  titles  of  the  greater  nobility  are 
prince,  duke,  marquis,  earl  or  count,  viscount,  and  baron,  and  most 
of  them  exist  in  all  European  empires  and  kingdoms.      In  the 
United  Kingdom  there  are  no  princes  outside  the  royal  family. 
In  Russia  there  are  no  dukes  except  the  imperial  grand -dukes 
and  neither  marquises  nor  viscounts.     In  Germany  there  are  no 
viscounts.    Among  the  titles  of  the  lesser  nobility  or  gentry  baronet 
and  esquire  are  peculiar  to  the  United  Kingdom.     Knight,  chevalier, 
and  ritter  are  recognized  throughout  Europe,  and  as  far  as  Persia 
and  Japan.     Of  old  time  in  Scotland  baron,  now  represented  by 
laird,  was  not  a  title  of  the  greater  nobility,  and  the  same  may  bo 
said  of  freiherr  in  Germany.      The  peculiar  designations  of  the 
chiefs  of  some  of  the  Scottish  clans  and  Irish  septs,  as  The  Chisholm, 
The  O'Donoghue,  Cameron  of  Lochiel,  Macgillicuddy  of  the  Reeks, 
and  others  must  also  be  included  among  titles  of  honour.      It 
would  be  improper  to  prefix  "mister,"  or  to  affix  "esquire,"  to 
their  names  in  addressing  them  either  orally  or  in  writing,  and 
their  wives  are  always  called  madam.     Pasha,  bey,  and  oflendi  are 
the  most  familiar  of  the  Eastern  titles  of  nobility.     The  ecclesi 
astical  titles  of  archbishop,  bishop,  dean,  &c.,  and  the  military 
and  naval  titles  of  field-marshal,  admiral,  general,  colonel,  major, 
captain,   &c.,  are   common  to  all  the   countries  of  Europe,  and 
are  expressed  by  words  in  their  several  languages  which  are  the 
precise  equivalents  of  each  other.     But  their  incidentally  dignified 
character  is  so  overshadowed  by  their  essentially  administrative 
character  that  they  can  be  regarded  as  titles  of  honour  only  in  the 
same  sense  as  the  titles  of  officers  of  state  or  justice. 

To  the  foregoing  titles  of  honour  may  be  added  the  large  assort 
ment  of  complimentary  epithets  which  are  attendant  on  them,  and 
which  are  used  as  alternatively  descriptive  of  the  persons  by  whom 
they  are  borne.  The  Roman  Cresars  were  by  decree  of  the  senate 
called  in  Latin  augustus,  or  sacred,  which  was  rendered  in  Greek 
by  trej3cLffT6s,  or  adorable.  They  were  also  habitually  styled  divi, 
pius  and/etec,  clemens,  tranquillus,  and  sanctissimus.  Augustalis 
majestas  and  ayla  ftaffiXeia  were  among  the  styles  of  the  Western 
and  Eastern  emperors  respectively.  Majesty,  sacred  majesty,  or 
Caesarean  majesty,  was  the  peculiar  title  of  the  emperors,  and  it 
was  not  assumed  by  any  of  the  other  sovereigns  of  Europe  until 
comparatively  modern  times.  But  it  is  said  to  have  been  adopted 
in  France  as  early  as  the  reign  of  Louis  XI. ;  in  England  the  first 
king  who  used  it  was  Henry  VIII.  Before  that  the  kings  of  Eng 
land  had  been  called  grace  and  highness,  and  sometimes  excellent 
grace  and  kingly  highness.  All  emperors  are  now  imperial  majes 
ties,  and  all  kings  majesties,  while  grand-dukes,  royal  highnesses, 
and  all  inferior  reigning  potentates  are  highnesses  of  one  sort  or 
another.  Imperial  or  royal  highness  is  the  proper  title  of  the  sons 
and  daughters  of  emperors  and  kings,  serene  highness,  or  highness 
merely,  being  that  of  the  members  of  princely  families.  The 
German  hoJicit,  although  it  is  commonly  employed  as  the  equivalent 
of  highness  or  altesse,  has  a  special  signification  of  its  own.  It 
holds  an  intermediate  rank  between  altesse  royal  or  royal  highness 
and  altesse  serenissime  or  serene  highness,  unless  it  is  qualified  by 
the  adjectives  kaiserliche  or  konigliche.  For  many  years,  however, 
it  has  been  appropriated  to  the  less  important  reigning  and  the 
mediatized  princely  houses,  to  distinguish  them  from  the  princely 
houses  of  new  creation  and  the  mediatized  countly  houses,  to  whom 
the  titles  of  durchlaucht  and  erlaucht  are  severally  assigned.  In 
the  United  Kingdom  grace  is  the  title  of  dukes  and  duchesses,  and 
lordship  and  ladyship  of  all  other  grades  of  the  peerage  and  the 
bearers  of  courtesy  titles  of  superior  rank  to  any  one  of  them. 
Dukes  and  duchesses  are  styled  most  noble,  marquises  and  mar 
chionesses  most  honourable,  and  all  other  peers  and  peeresses,  lords 
and  ladies  by  courtesy ;  privy  councillors  and  the  lord  mayor  of 
London  are  styled  right  honourable.  Honourable  is  the  title  of 
the  younger  sons  of  earls,  the  sons  and  daughters  of  viscounts  and 
barons,  and  the  judges  of  the  High  Court  of  Justice.  Archbishops 
are  most  reverend,  bishops  right  reverend,  deans  very  reverend, 
archdeacons  venerable,  and  all  clergymen  reverend.  The  pope  is 
his  holiness,  and  cardinals  are  eminences.  Viceroys,  ambassadors, 
and  governors  are  excellencies.  But  we  have  not  yet  rivalled  the 
nice  gradations  in  the  descending  scale  of  ilhistres,  spectabiles,  clar- 
issimi,  perfectissimi,  and  cgregii  which  characterized  the  official  or 
administrative  hierarchy  of  the  later  Roman  empire.  (F.  DE.) 

TITMOUSE  (Anglo-Saxon  Mase  and  Tytmase,  German 
Meise,  Swedish  Mes,  Dutch  Mees,  French  Mesange),  the 
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name1  long  in  use  for  several  species  of  small  English 
birds,  \vhich  are  further  distinguished  from  one  another 
by  some  characteristic  appellation.  These  go  to  make  up 
the  genus  Parus  of  Linnaeus,  and  with  a  very  uncertain 
number  of  other  genera  form  the  Family  Paridx  of 
modern  ornithology.  Its  limits  are,  however,  very  ill- 
defined  ;  and  here  only  the  species  best  known  to  English 
readers  can  be  noticed. 

The  first  to  be  mentioned  is  that  called  from  its  comparatively 
large  size  the  Great  Titmouse,  P.  major,  but  known  also  in  many 
parts  as  the  Oxeye,2  conspicuous  by  its  black  head,  white  cheeks, 
and  yellow  breast,  down  which  runs  a  black  line,  while  in  spring 
the  cock  makes  himself  heard  by  a  loud  love-note  that  resembles 
the  noise  made  in  sharpening  a  saw.  It  is  widely  distributed 
throughout  the  British  Islands,  and  over  nearly  the  whole  of 
Europe  and  northern  Asia.  The  next  is  the  Blue  Titmouse,  Blue- 
cap,  or  Nun,  P.  cceruletcs,  smaller  than  the  last  and  more  common. 
Its  names  are  so  characteristic  as  to  make  any  description  needless. 
A  third  common  species,  but  not  so  numerous  as  either  of  the 
foregoing,  is  the  Coal- Titmouse,  P.  ater,  distinguished  by  its  black 
cap,  white  cheeks,  and  white  nape.  Some  interest  attaches  to  this 
species  because  of  the  difference  observable  between  the  race  in 
habiting  the  scanty  remnants  of  the  ancient  Scottish  forests  and 
that  which  occurs  throughout  the  rest  of  Britain.  The  former  is 
more  brightly  tinted  than  the  latter,  having  a  clear  bluish  grey 
mantle  and  the  lower  part  of  the  back  greenish,  hardly  either  of 
which  colours  are  to  be  seen  in  the  same  parts  of  more  southern 
examples,  which  last  have  been  described  as  forming  a  distinct 
species,  P.  britannicus.  But  it  is  to  be  observed  that  the  denizens 
of  the  old  Scotch  fir-woods  are  nearly  midway  in  coloration  between 
the  dingy  southern  birds  and  those  which  prevail  over  the  greater 
part  of  the  Continent.  It  would  therefore  seem  unreasonable  to 
speak  of  two  species  only  :  there  should  be  either  three  or  one,  and 
the  latter  alternative  is  to  be  preferred,  provided  the  existence  of 
the  local  races  be  duly  recognized.  Much  the  same  thing  is  to  be 
noticed  in  the  next  species  to  be  mentioned,  the  Marsh-Titmouse, 
P.  palustris,  which,  sombre  as  is  its  plumage,  is  subject  to  con 
siderable  local  variation  in  its  very  extensive  range,  and  has  been 
called  P.  borealis  in  Scandinavia,  P.  alpestris  in  the  Alps,  and  P. 
lugubris  in  south-eastern  Europe,  to  say  nothing  of  forms  like 
P.  baicalcnsis,  P.  camchatkensis,  and  others,  whose  names  denote 
its  local  variations  in  northern  Asia,  while  no  great  violence  is 
exercised  if  to  these  be  tacked  on  P.  atricapilla  with  several 
geographical  races  which  inhabit  North  America.  A  fifth  British 
species  is  the  rare  Crested  Titmouse,  P.  cristatus,  only  found  in 
limited  districts  in  Scotland,  though  common  enough,  especially 
in  pine-woods,  in  many  parts  of  Europe. 

It  is  impossible  to  state  how  many  species  of  Pants  exist,  their 
recognition  at  present  being  wholly  subjective  to  the  view  taken 
by  the  investigator  of  the  group.  Its  latest  monographer  is  Dr 
Gadow  (Gat.  B.  Br.  Museum,  viii.  pp.  3-53),  who  recognizes  forty- 
eight,  besides  several  sub-species.  North -American  ornithologists 
include  some  fifteen  as  inhabitants  of  Canada  and  the  United  States  ; 
but  scarcely  two  writers  agree  on  this  point,  owing  to  the  existence 
of  so  many  local  forms.  Of  the  species  inhabiting  the  Indian  and 
Ethiopian  Regions  there  is  no  space  here  to  treat,  and  for  the  same 
reason  the  presumably  allied  forms  of  Australia  and  New  Zealand 
must  be  left  unnoticed.  During  the  greater  part  of  the  year  the 
various  species  of  the  genus  Parus  associate  in  family  parties  in  a 
way  that  has  been  already  described  (Bmns,  vol.  iii.,  p.  766),  and 
only  break  up  into  pairs  at  the  beginning  of  the  breeding-season. 
The  nests  are  nearly  always  placed  in  a  hollow  stump,  and  consist 
of  a  mass  of  moss,  feathers,  and  hair,  the  last  being  worked  almost 
into  a  kind  of  felt.  Thereon  the  eggs,  often  to  the  number  of  eight 
or  nine,  are  laid,  and  these  have  a  translucent  white  shell,  freckled 
or  spotted  with  rust -colour.  The  first  plumage  of  the  young 
closely  resembles  that  of  the  parents  ;  but,  so  far  as  is  known,  it  has 
always  a  yellower  tinge,  very  apparent  on  the  parts,  if  there  be 
such,  which  in  the  adult  are  white.  Few  birds  are  more  restless 
in  disposition,  and  if  "  irritability"  be  the  test  of  high  organiza 
tion,  as  a  much  bepraised  systematist  asserts,  the  Paridx  should 
stand  very  near  the  top  of  the  list.  Most  of  the  European  species 
and  some  of  the  North- American  become  familiar,  haunting  the 
neighbourhood  of  houses,  especially  in  winter,  and  readily  availing 


1  The  prefix  "Tit,"  by  heedless  writers  often  used  alone,  though 
equally  proper  to  the  Titlark  (cf.  PIPIT,  vol.  xix.  p.  112),  is  perhaps 
cognate  with  the  Greek  TITIS,  which  originally  meant  a  small  chirping 
bird  (Ann.  Nat.  History,  ser.  4,  x.  p.  227),  and  has  a  diminutive  form 
in  the  Icelandic  Titlingur — the  English  or  at  least  Scottish  Titling. 
It  is  by  false  analogy  that  the  plural  of  Titmouse  is  made  Titmice ;  it 
should  be  Titmouses.     A  nickname  is  very  often  added,  as  with  many 
other  familiar  English  birds,  and  in  this  case  it  is  "Tom." 

2  The  signification  of  this  name  is  obscure.     It  may  perhaps  be 
correlated  with  a  Swedish  name  for  the  bird — Talgoxe. 


themselves  of  such  scraps  of  food,  about  the  nature  of  which  they 
are  not  particular,  as  they  can  get.3  By  gardeners  every  Tit 
mouse  is  generally  regarded  as  an  enemy,  for  it  is  supposed  to  do 
infinite  damage  to  the  buds  of  fruit-trees  and  bushes ;  but  the 
accusation  is  wholly  false,  for  the  buds  destroyed  are  always  found 
to  be  those  to  which  a  grub — the  bird's  real  object — has  got  access, 
so  that  there  can  be  little  doubt  that  the  Titmouse  is  a  great 
benefactor  to  the  horticulturist,  and  hardly  ever  more  so  than 
when  the  careless  spectator  of  its  deeds  is  supposing  it  to  be  bent 
on  mischief. 

Akin  to  the  genus  Parus,  but  in  many  respects  differing  from  it, 
is  Acredula,  containing  that  curious-looking  bird  the  Long-tailed  or 
Bottle-Titmouse,  with  its  many  local  races  or  species,  which  must 
be  here  passed  over  without  a  word.  The  bird  itself,  having  its 
tail  longer  than  its  body,  is  unlike  any  other  found  in  the  northern 
hemisphere,  while  its  nest  is  a  perfect  marvel  of  construction, 
being  in  shape  nearly  oval  with  a  small  hole  in  one  side.  The 
exterior  is  studded  with  pieces  of  lichen,  worked  into  a  firm  texture 
of  moss,  wool,  and  spiders'  nests,  and  the  inside  is  profusely  lined 
with  soft  feathers — 2379  having  been,  says  Macgillvray,  counted 
in  one  example.  Not  inferior  in  beauty  or  ingenuity  is  the  nest 
built  by  the  Penduline  Titmouse,  ^gifkalus  jxndulimts,  of  the 
south  of  Europe,  which  differs,  however,  not  merely  in  composition 
but  in  being  suspended  to  a  bough,  while  the  former  is  nearly 
always  placed  between  two  or  more  branches. 

The  so-called  Bearded  Titmouse,  Panurus  biarmicus, 
has  habits  wholly  unlike  those  of  any  of  the  foregoing, 
and  certainly  does  not  belong  to  the  Family  Paridse, 
though  its  real  affinity  has  not  yet  been  clearly  shown. 
It  was  formerly  found  in  many  parts  of  England,  especially 
in  the  eastern  counties,  where  it  bore  the  name  of  Reed- 
Pheasant4;  but  through  the  draining  of  meres,  the  destruc 
tion  of  reed-beds,  and  (it  must  be  added)  the  rapacity  of 
collectors  it  now  only  exists  as  a  native  in  a  very  few 
localities.  It  is  a  beautiful  little  bird  of  a  bright  tawny 
colour,  variegated  with  black  and  white,  while  the  cock  is 
further  distinguished  by  a  bluish  grey  head  and  a  black 
tuft  of  feathers  on  each  side  of  the  chin.  Its  chief  food 
seems  to  be  the  smaller  kinds  of  freshwater  mollusks, 
which  it  finds  among  the  reed-beds  it  seldom  quits. 

The  general  affinities  of  the  Paridse  seem  to  lie  rather 
with  the  Sittidx  (cf.  NUTHATCH,  vol.  xvii.  p.  665)  and 
the  Tree -Creepers;  and  those  systematists  who  would 
ally  them  to  the  Laniidx  (SHRIKE,  vol.  xxi.  p.  845),  or 
still  more  interpose  the  last  between  the  former  Families, 
have  yet  to  find  grounds  for  so  doing.  (A.  N.) 

TITUS.  By  this,  his  Roman  praenomen,  is  usually 
known  the  eleventh  of  the  Twelve  Caesars,  TITUS  FLAVTUS 
SABINUS  VESPASIANUS,  emperor  from  79  to  81  A.D.  With 
his  .father  Vespasian,  who  rose  to  empire  from  the  camp, 
began  the  Flavian  line  of  emperors,  the  last  three  Caesars, 
Titus  was  born  in  40,  the  year  of  the  assassination  of  the 
fourth  Caesar,  Caius  Caligula,  and  was  brought  up  in  the 
household  of  Claudius,  with  that  emperor's  son,  Britanni 
cus.  There  was  a  story  that  he  was  dining  at  Nero's 
table  when  Britannicus  was  poisoned,  and  that  he  himself 
tasted  the  fatal  cup,  and  had  in  consequence  a  serious 
illness.  Some  time  afterwards  he  erected  two  statues  to 
the  young  prince's  memory.  Educated  in  the  imperial 
court,  he  was  thoroughly  trained  in  all  elegant  accom 
plishments  :  he  could  speak  Greek  fluently,  and  could 
compose  verses ;  he  was  a  proficient  in  music ;  he  could 
write  shorthand,  and  could  imitate  handwriting  so  skil 
fully  that  he  used  to  say  that  he  might  have  been  a  most 


3  Persons  fond  of  watching  the  habits  of  birds  may  with  little 
trouble  provide  a  pleasing  spectacle  by  adopting  the  plan,  practised 
by  the  late  Mr  A.  E.  Knox,  of  hanging  a  lump  of  suet  or  tallow  by  a 
short  string  to  the  end  of  a  flexible  rod  stuck  aslant  into  the  ground 
close  to  the  window  of  a  sitting-room.      It  is  seldom  long  before  a 
Titmouse  of  some  kind  finds  the  dainty,  and  once  found  visits  are 
made  to  it  until  every  morsel  is  picked  off.     The  attitudes  of  the  birds 
as  they  cling  to  the  swinging  lure  are  very  diverting,  and  none  bnt  a 
Titmouse  can  succeed  in  keeping  a  foothold  upon  it. 

4  The  common  names  given  to  this  bird  are  so  very  inapplicable 
that  it  is  a  pity  that  "Silerella"  (fromstter,  an  osier)  bestowed  upon 
it  by  Sir  T.  Browne,  its  original  discoverer,  cannot  be  restored. 


420 


T I T— T I U 


successful  forger.  He  was  very  handsome,  with  a  fine 
commanding  expression,  and  a  vigorous  frame,  well 
trained  in  all  the  exercises  of  a  soldier.  As  a  young  man 
he  served  with  credit  in  Germany  and  in  Britain,  and  he 
practised  at  the  bar.  Soon  he  had  the  command  of  a 
legion,  and  joined  his  father  in  Syria ;  he  took  an  active 
part  in  the  Jewish  war,  capturing  several  important  fort 
resses,  among  them  Tarichaeae  and  Gamala.  In  68  he 
went  at  his  father's  bidding  on  a  visit  of  congratulation 
to  the  newly  proclaimed  emperor,  Galba ;  but,  hearing  of 
Galba's  death  and  of  the  general  confusion  in  the  Roman 
world,  he  returned  to  his  father  in  Palestine,  having  in 
the  meantime  consulted  the  oracle  of  the  Paphian  Venus 
as  to  his  prospects  and  received  a  favourable  answer. 
In  the  following  year  Vespasian,  who,  through  his  son's 
pleasing  manner  and  adroit  management,  had  made  a 
friend  of  Mucianus,  the  governor  of  Syria,  became  em 
peror,  and  left  Titus  to  finally  settle  the  Jewish  war  by 
the  capture  of  Jerusalem.  Titus  conducted  the  siege  of 
the  city,  which  for  some  months  was  defended  amid  in 
credible  horrors,  with  signal  ability,  and  took  and  destroyed 
it  in  September  70.  The  army  saluted  their  victorious 
general  by  the  title  of  "  imperator " ;  in  the  East  Titus 
was  now  supreme,  and  practically  emperor.  On  his  return 
to  Italy  by  way  of  Alexandria  he  fell  in  with  that  strange 
professor  of  mystical  philosophy  and  magic,  Apollonius  of 
Tyana,  and  listened,  it  is  said,  to  his  pedantic  talk  and 
advice.  As  soon  as  he  arrived  at  Rome  there  was  the 
usual  triumph  for  a  decisive  victory,  and  both  father  and 
son  shared  it.  On  the  arch  of  Titus,  as  it  is  called, 
erected  some  few  years  afterwards  (see  vol.  xx.  p.  830), 
may  still  be  seen  sculptured  representations  of  Jewish 
captives  and  of  the  captured  trophies.  Titus  was  now 
formally  associated  with  his  father  in  the  government,  with 
the  title  of  Caesar,  and  during  the  nine  remaining  years  of 
Vespasian's  reign  he  controlled  the  administration,  and 
was  in  fact  emperor.  He  was  anything  but  popular ;  he 
had  the  character  of  being  luxurious,  self-indulgent,  pro 
fligate,  and  cruel.  Summary  execution  of  obnoxious  per 
sons  seems  to  have  been  not  uncommon.  There  was  a 
bad  scandal  too  about  his  connexion  with  the  shameless 
Jewish  beauty  Berenice,  the  sister  of  the  Agrippa  of  the 
Acts  of  the  Apostles;  both  brother  and  sister  followed 
Titus  to  Rome,  and  were  allowed  to  reside  in  the  imperial 
palace.  Public  opinion  at  Rome  was  outraged,  and  Titus, 
though  he  had  promised  Berenice  marriage,  felt  obliged 
to  send  her  back  to  the  East.  Vespasian  died  in  79, 
leaving  his  son  a  safe  throne  and  a  well-filled  treasury. 
The  forebodings  of  the  people  were  agreeably  disappointed, 
for  Titus,  who,  it  was  feared,  would  be  a  second  Nero, 
was  known  as  the  "  love  and  delight  of  mankind."  It  is 
possible  that  his  popularity  was  in  some  degree  due  to 
the  fears  which  the  depravity  of  his  brother  Domitian, 
who,  it  was  known,  was  to  succeed  him,  had  begun  to 
excite ;  but  he  had  the  tact  to  make  himself  liked  by  all. 
He  seems  to  have  been  thoroughly  kindly  and  good- 
natured  ;  he  delighted  in  giving  splendid  presents,  and 
his  memorable  saying,  "  I  have  lost  a  day,"  is  said  to  have 
been  uttered  one  evening  at  the  dinner  table  when  he 
suddenly  remembered  that  he  had  not  bestowed  a  gift  on 
any  one  that  day. 

Titus,  like  his  father,  spent  money  on  great  public  works 
and  in  adding  to  the  magnificence  of  Rome.  The  Colosseum 
was  completed  and  dedicated  in  his  reign,  with  combats  of 
gladiators,  shows  of  wild  beasts,  and  sham  sea-fights  and 
representations  of  some  of  the  great  Greek  naval  battles. 
He  gave  the  city  what  we  should  now  call  "  a  people's 
palace"  in  his  splendid  baths,  which  surpassed  those  of 
Agrippa  and  of  Nero,  and  supplied  the  mob  with  every 
luxurious  appliance  free  of  cost. 


During  his  reign,  in  79,  occurred  the  memorable  erup 
tion  of  Vesuvius  which  destroyed  Herculaneum  and 
Pompeii.  The  emperor  visited  the  scenes  of  desolation 
and  contributed  liberally  to  the  relief  of  the  distressed 
inhabitants.  During  his  absence  a  fire  raged  for  three 
days  at  Rome,  in  which  the  Capitol  was  burnt ;  then 
followed  a  pestilence,  and  again  Titus  not  only  helped 
freely  with  his  purse,  but  took  pains  to  acquaint  himself 
with  the  sufferers  and  gave  them  his  personal  sympathy. 
Italy  and  the  Roman  world  generally  were  quiet  and  peace 
ful  during  this  brief  reign.  The  only  fighting  was  in 
Britain  under  Agricola,  who  in  the  year  80  carried  the 
Roman  arms  into  Scotland  as  far  as  the  Tay.  In  the 
following  September  Titus  died,  being  in  his  fortieth 
year,  after  a  reign  of  two  years  and  rather  more  than 
two  months.  On  his  deathbed  he  said,  so  the  story  went, 
that  there  was  but  one  thing  of  which  he  repented  :  this 
was  commonly  supposed  to  point  to  his  having  spared  to 
punish  his  brother  Domitian,  who  had  more  than  once 
plotted  against  his  life,  and  whose  succession  to  empire  he 
must  have  felt  would  be  a  calamity  for  Rome.  The  verdict 
of  history  is  on  the  whole  favourable  to  Titus,  and  perhaps 
deservedly  so;  but  the  general  feeling  throughout  the 
Roman  world  after  his  death  was  that  he  had  been 
fortunate  in  the  briefness  of  his  reign. 

An  admirable  account  of  this  emperor  will  be  found  in  Merivale's 
History  of  the  Romans  under  the  Empire,  ch.  60.  ( W.  J.  B. ) 

TITUS,  one  of  the  companions  of  St  Paul,  was  of  Greek 
origin  (Gal.  ii.  3),  and  appears  to  have  -been  among  the 
apostle's  earliest  converts ;  he  is  first  mentioned  (Gal.  ii. 
1)  as  having  accompanied  Paul,  then  in  the  course  of  his 
second  missionary  journey,  from  Antioch  to  Jerusalem. 
Here  the  Judaizing  brethren  desired  that  he  should  be 
circumcised;  but  the  liberty  of  the  gospel  was  successfully 
maintained.  He  was  afterwards  sent  by  Paul  from 
Ephesus  to  Corinth,  with,  it  would  seem,  a  letter,  no 
longer  extant,  more  than  once  referred  to  in  2  Corinthians 
(ii.  3,  vii.  8;  comp.  vol.  vi.  p.  401).  He  rejoined  the 
apostle  with  favourable  reports  from  Corinth  in  Mace 
donia,  and  was  again  sent  (from  Philippi)  with  another 
epistle,  probably  what  is  now  known  as  the  second,  to  the 
Corinthians,  and  charged  with  the  further  duty  of  promot 
ing  the  proposed  collection  for  poor  Christians  in  Judaea. 
This  is  practically  all  that  is  known  of  him  from  the  un 
disputed  Pauline  epistles.  He  is  nowhere  mentioned  in 
the  Acts.  In  the  pastoral  epistle  with  which  his  name  is 
associated  he  is  represented  (Tit.  i.  5)  as  having  been 
left  by  Paul  in  Crete  to  "  set  in  order  the  things  that  are 
wanting,  and  ordain  elders  in  every  city."  He  is  expected 
afterwards  to  join  Paul  at  Nicopolis  (iii.  12).  In  2  Tim. 
iv.  10  he  is  spoken  of  as  having  gone  to  Dalmatia.  Tradi 
tion,  obviously  resting  on  the  Epistle  to  Titus,  has  it  that 
he  died  in  Crete  as  bishop  at  an  advanced  age. 

TITUS,  EPISTLE  TO.  See  PASTORAL  EPISTLES,  vol. 
xviii.  p.  348  sq. 

TITUSVILLE,  a  city  of  the  United  States,  in  Craw 
ford  county,  Pennsylvania,  in  41°  38'  N.  lat.  and  79° 
42'  W.  long.,  stands  upon  Oil  Creek,  in  the  midst  of  the 
oil  region  of  north-western  Pennsylvania.  Its  predomin 
ant  industries  have  reference  to  the  production,  refining, 
and  transportation  of  petroleum.  It  has  two  railroads — 
the  Dunkirk,  Allegheny,  and  Pittsburg,  and  the  Buffalo, 
New  York,  and  Philadelphia.  The  city  had  a  population 
of  8639  in  1870  and  of  9046  in  1880. 

Titusville,  originally  a  small  lumbering  town,  began  its  career 
of  prosperity  in  1859,  when  oil  was  discovered  in  this  region,  and 
during  the  succeeding  years  it  was  the  scene  of  very  great  activity. 
It  was  chartered  in  1867,  when  at  the  zenith  of  its  prosperity. 
Since  that  time  it  has  settled  down  to  a  less  feverish  and  more 
healthy  growth. 

TIUMEN.     See  TYUMEN. 
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TTVERTON,  a  borough  of  Devonshire,  England,  is 
finely  situated  in  the  midst  of  beautiful  scenery  at  the  con 
fluence  of  the  Lowman  and  the  Exe,  14  J  miles  north  of 
Exeter  and  184  west-south-west  of  London.  A  branch  line 
connects  it  with  the  Great  Western,  and  the  Exe  Valley 
Railway  with  Exeter  and  Dulverton.  The  greater  part  of 
the  town  is  on  the  left  bank  of  the  Exe  ;  the  four  principal 
streets  are  wide  and  regular.  Since  1262,  when  Amicia, 
countess  of  Devon,  caused  a  stream  of  water  to  be  directed 
from  Norwood  to  Tiverton,  a  distance  of  5  miles,  every 
street  has  had  a  constantly  flowing  supply.  At  points 
now  spanned  by  bridges  there  were  formerly  two  fords,  one 
over  the  Exe  and  the  other  over  the  Lowman;  hence 
Twofordton  and  Twyfordton  the  former  names  of  the  town. 
There  still  remain  the  principal  gateway  and  an  octagonal 
turret  of  the  ancient  castle  (now  a  private  residence),  built 
in  1106  by  Richard  de  Riparus  or  Redvers,  first  earl  of 
Devon,  and  the  chief  residence  of  the  Redvers  till  the  execu 
tion  of  Henry  Courtenay,  marquis  of  Exeter,  in  1539.  The 
most  ancient  part  of  the  church  of  St  Peter  is  the  Norman 
doorway;  the  embattled  western  tower  is  120  feet  in 
height.  For  BlundelPs  free  grammar-school  (1604)  new 
buildings  have  recently  been  erected  in  the  Tudor  style. 
Among  other  educational  establishments  are  the  school  of 
science  and  art,  the  blue  coat  charity  school  (1714;  re 
established  as  a  middle  boys'  and  middle  girls'  school  in 
1876),  and  the  Chilcott  free  school  (1611).  The  other 
principal  public  buildings  are  the  market-house  (1830-31), 
the  infirmary  (1852),  the  town-hall  (1864),  and  several 
almshouses.  Tiverton  was  formerly  famed  for  its  woollen 
manufacture,  introduced  in  the  14th  century;  its  annual 
returns  in  1612  were  estimated  at  £300,000,  about  8000 
persons  being  employed  in  the  industry.  It  is  now  chiefly 
noted  for  its  lace  manufacture,  established  by  John  Heath- 
coat,  the  inventor  of  the  bobbin  net  frame.  The  popula 
tion  of  the  municipal  borough  (area,  17,491  acres)  in  1871 
was  10,024,  and  in  1881  it  was  10,462. 

The  town  existed  in  Saxon  times.  In  the  reign  of  Edward  the 
Confessor  it  was  held  by  vassals  or  servants,  and  in  Domesday  it 
is  entered  as  terra  regis.  In  1200  it  had  a  market  and  three  annual 
fairs.  After  the  introduction  of  the  woollen  trade  in  1353  it  rapidly 
increased,  and  Camden  states  that  the  trade  had  brought  it  "  much 
gain  and  glory.  "  The  town  and  castle  were  taken  by  Fairfax  in 
1645.  Tiverton  suffered  from  the  plague  in  1591  (when  it  had  5000 
inhabitants),  and  from  fire  in  1598,  1612,  and  1731.  It  was  incor 
porated  by  James  I.  in  1615  ;  but  in  1732  its  charter  was  forfeited, 
and  a  second  was  not  bestowed  till  1737.  The  borough  was  deprived 
of  parliamentary  representation  in  1885. 

See  Harding's  History  of  Tiverton,  2  vols.,  1845. 

TIVOLI  (Lat.  Tibur),  a  town  of  Italy,  situated  17 
miles  east  -north  -east  of  Rome  on  one  of  the  spurs  of 
Monte  Ripoli,  830  feet  above  the  sea.  Its  position  is 
very  striking  and  beautiful  ;  it  stands  partly  at  the  edge 
of  the  lofty  cliff  over  which  the  river  Anio  falls  in  a  most 
imposing  mass  of  water.  The  present  aspect  of  the  fall 
is  very  different  from  what  it  was  in  ancient  times,  as  the 
water  has  undermined  and  carried  away  great  masses  of 
the  rock.  In  1881  the  population  of  the  town  was 
9730,  and  of  the  commune  10,297. 

Ancient  Tibur  was  founded,  according  to  the  legend  adopted  by 
the  Roman  poets,  many  centuries  before  Rome,  by  the  Siculi.1 
They  were  expelled  by  a  Greek  named  Tiburtus,  the  son  of  Catil- 
lus,  who  became  the  eponymous  hero  of  Tibur.2  During  the  early 
historic  period  Tibur,  which  stood  on  the  borders  of  the  Sabine 
territory,  was  always  a  bitter  enemy  of  Rome,  and  on  many 
occasions  allied  itself  to  various  peoples,  even  the  Gauls,  in  their 
attacks  on  the  city.  With  the  rest  of  Latium,  Tibur  was  finally 
conquered  by  Rome  in  335  B.C.,  and  on  account  of  its  constant 
enmity  was  treated  with  much  severity,  not  being  admitted  to  the 
Roman  franchise  till  towards  the  close  of  the  republican  period. 
Almost  no  mention  of  Tibur  occurs  during  the  time  of  the  empire  ; 
but  the  town  is  recorded  to  have  suffered  severely  during  the  Gothic 
invasion  in  the  6th  century. 


Dion.,  i.  16,  and  Plin.,  H.  N.,  xvL  87. 
Hor.,  Od.,  i.  18,  2  ;  Ov.,  Fast.,  v.  74  ;  Virg., 
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Remains  of  its  city  wall  still  exist,  built  of  squared  blocks  of 
tufa ;  but  the  whole  circuit  is  not  clearly  determinable.  Even 
the  site  of  the  large  and  wealthy  temple  of  Hercules  is  doubtful, 
which  stood  in  an  extensive  temenos,  containing  libraries  and  a 
porticus,  where  Augustus  sometimes  administered  justice.3  At  the 
edge  of  the  cliff  still  stands  a  small  circular  temple,  of  doubtful 
dedication,  which  once  had  eighteen  columns,  and  closely  re 
sembled  that  in  the  Forum  Boarium  of  Rome.  Its  cella  walls  are 
of  concrete  faced  with  opus  reticulatum,  and  its  columns  of  tra 
vertine  ;  it  dates  from  about  the  time  of  Christ.  Its  popular 
name  is  the  "temple  of  the  Sibyl."4  Close  by  is  another  small 
prostyle -tetrastyle  temple  resembling  that  (so  called)  of  Fortuna 
Virilis  in  Rome.  Remains  of  the  circuit  wall  of  the  forum  also 
exist,  Avith  a  large  apsidal  projection,  as  well  as  an  extensive 
crypto -porticus,  faced  Avith  blank  arcading  and  divided  internally 
by  a  row  of  twenty-eight  columns.  Tibur  was  a  favourite  summer 
residence  of  many  wealthy  Romans  under  the  empire,  and 
especially  of  Horace  and  Maecenas.5  One  of  the  chief  aqueducts  of 
Rome,  "Anio  vetus,"  started  from  the  Anio  at  Tibur.  The 
ancient  "lapis  Tiburtinus"  (modern  travertine)  was  so  called 
from  its  chief  quarries  at  Tibur,  where  it  has  been  during  long 
ages  deposited  by  the  water  of  the  river  Anio. 

Hadrian's  villa,  which  stands  at  the  foot  of  the  Tibur  spur  of 
hill  about  2  miles  distant,  is  one  of  the  most  important  Roman 
remains  in  the  world.  Between  1870  and  1882  the  greater  part  of 
its  immense  area  was  excavated  ;  the  whole  circuit  was  once  no 
less  than  8  miles.  The  scheme  of  this  wonderful  group  of-  build 
ings  was  the  fancy  of  the  rich  and  highly  educated  emperor 
Hadrian,  who  desired  to  reproduce,  within  a  short  distance  of 
Rome,  a  number  of  the  chief  Greek  sites  and  buildings  which  he 
had  visited  in  different  parts  of  the  world.  Besides  his  own  palace 
he  built  a  large  stoa  pcecile,  copied  from  that  at  Athens,  an  odeum, 
a  lyceum,  an  academy  (with  its  gardens,  halls,  and  porticus), 
libraries,  Latin  and  Greek  theatres,  a  stadium,  palaestra,  hippo 
drome,  baths,  and  many  temples.  Large  gardens,  divided  into  an 
artificial  "Vale  of  Tempe,"  "Elysian  Fields,"  and  "Tartarus," 
were  watered  by  a  winding  stream  named  the  "  Euripus. "  In 
another  place  stood  a  "serapeum,"  copied  from  that  at  Alexandria, 
and  filled  with  pseudo-Egyptian  statues  and  reliefs,  many  of  which 
have  been  recently  unearthed.  Barracks  for  the  praetorian  guard 
and  rows  of  dwellings  for  slaves  completed  this  magnificent  group 
of  buildings.  In  many  parts  the  existing  remains  are  well  pre 
served  and  in  some  cases  the  uses  of  the  different  buildings  can  be 
determined.6  The  main  walls  are  of  concrete  faced  with  mixed 
brick  and  opus  reticulatum,  once  wholly  covered  with  magnificent 
Oriental  marbles  and  crowded  with  fine  Greek  and  Graeco-Roman 
sculpture  ;  mosaic  of  marble  and  glass  was  lavishly  used  for  floors, 
walls,  and  vaults,  together  with  the  most  elaborate  painted  decora 
tions.  A  large  number  of  fine  works  of  art  have  been  discovered 
here,  such  as  the  mosaic  of  "  Pliny's  doves  "  and  the  Faun  in  rosso 
antico  now  in  the  Capitol.  It  is  probable  that  the  Venus  de' 
Medici  came  from  this  villa,  together  with  many  other  statues 
found  in  the  16th  century  whose  provenance  is  now  forgotten. 

TLAXCALA  (Tlascala,  i.e.,  "  House  of  Bread  "),  an  his 
torical  city  of  Mexico,  capital  of  the  state  of  Tlaxcala,  which 
nearly  coincides  with  the  old  native  republic  of  Tlaxcala, 
occupying  the  easternmost  of  the  four  sections  into  which 
the  Anahuac  plateau  is  here  divided  by  ranges  of  hills, 
between  19°  and  20°  N.  lat.  The  modern  town,  standing 
on  the  site  of  the  old  Indian  capital,  lies  (in  19*  19'  N. 
lat.,  98°  6'  W.  long.)  on  the  little  river  Papagallo  (Atoyac, 
formerly  Zahuatl),  which  flows  between  two  hills  at  an 
altitude  of  considerably  over  7000  feet,  some  30  miles 
north  of  La  Puebla  and  170  by  rail  from  Vera  Cruz. 
Tlaxcala  was  founded  probably  about  the  close  of  the 
13th  century,  when  the  Tlaxcaltecs,  a  branch  of  the 
Nahuatl  race  closely  akin  to  the  Aztecs,  withdrew  from 
the  western  side  of  the  central  lacustrine  district  and 
established  a  powerful  democratic  state  in  a  somewhat 
secluded,  hill -encircled,  but  highly  productive  tract,  90 
miles  in  length  by  70  in  breadth,  with  a  total  area  of 
over  1550  square  miles.  The  Tlaxcaltecs,  hereditary  foes 
of  the  Aztecs,  became,  after  a  short  resistance  (September 
1519),  the  firm  allies  of  the  Spaniards,  their  co-operation 
contributing  largely,  if  not  mainly,  to  the  overthrow  of 

3  See  App.,  Bell.  Civ.,  v.  24  ;  and  Suet.,  Aug.,  72. 

4  It  has  also  been  called  the  temple  of  Vesta,  but  the  real  site  of 
this  last  was  on  the  other  side  of  the  river. 

B  Hor.,  Od.,  i.  7,  10,  and  ii.  6,  5. 

6  Many  of  the  names  given  to  different  parts  by  the  Roman  anti 
quaries  are  based  on  mere  conjecture. 


422 


T  L  E  — T  O  A 


the  Mexican  empire.  But  the  result  was  the  enslavement 
of  Tlaxcala  itself,  the  general  decay  of  the  country,  and 
the  dispersion  of  most  of  the  inhabitants  by  Cortes. 
Although  now  reduced  to  a  population  of  a  little  over 
5000,  or,  including  the  commune,  to  36,000,  and  with  no 
monuments  beyond  a  fine  church,  an  old  episcopal  palace, 
and  a  town-hall,  the  city  at  the  time  of  the  conquest  was 
a  very  large  place,  containing  nearly  as  many  inhabitants 
as  the  whole  of  the  modern  state  (130,000).  When 
occupied  by  the  Spaniards,  its  size  and  splendour  excited 
the  admiration  of  Cortes,  who  describes  it  in  somewhat 
exaggerated  language  as  "  much  larger  and  much  stronger 
than  Granada,  with  as  fine  buildings  and  much  more  people 
than  Granada  had  at  the  time  it  was  captured,  also  much 
better  supplied  with  the  things  of  the  earth  "  (Cartas,  67). 
It  was  disposed  in  four  distinct  quarters  separated  by  high 
stone  walls,  each  with  a  palace  for  the  ruling  chief,  besides 
temples,  and  stone  buildings  for  the  nobles.  But  most  of 
the  other  houses  were  low  mud  or  adobe  structures.  In 
the  daily  market,  which  was  said  to  be  frequented  by 
30,000  people,  were  exposed  for  sale  the  products  of  the 
surrounding  country, — maize,  maguey  (extracted  from  the 
aloe),  and  chilli  pepper ;  to  these  are  now  added  wheat, 
barley,  pease,  lentils,  and  a  great  variety  of  fruits. 

A  prominent  feature  of  the  landscape  is  the  Sierra  de  Malintzi,  or 
Malinche,  that  is,  "Lord  of  Marina,"  a  name  given  to  Cortes  after 
his  alliance  with  the  "heroine  of  the  conquest."  The  Sierra 
(originally  Matlacuezatl),  which  rises  grandly  (more  than  16,000 
feet)  above  the  plateau,  takes  a  prominent  place  in  Tlaxcaltecan 
mythology,  owing  to  the  peculiar  shape  of  its  summit,  representing 
in  rough  outline  the  body  of  a  native  woman  lying  at  full  length  in 
its  grave  and  partly  wrapped  in  its  cerements.  There  are  some 
woollen  manufactures,  centred  chiefly  in  the  capital,  and  also  a 
few  silver,  copper,  lead,  and  coal  mines  in  the  San  Ambrosio  and  San 
Mateo  ranges  ;  but  the  state  is  essentially  agricultural,  yielding 
large  annual  crops  of  maize  and  wheat,  the  total  produce  being 
valued  at  over  £1,000,000. 

TLEMCEN,  or  TILIMSAN,  a  town  of  Algeria,  chef-lieu  of 
an  arrondissement  in  the  department  of  Oran,  lies  86  miles 
S.W.  of  Oran,  2625  feet  above  the  sea,  on  a  terrace  on  the 
northern  slope  of  a  range  of  rocky  hills  (3430  feet).  Its 
white  minarets,  towers,  and  battlements  rise  picturesquely 
above  the  surrounding  verdure,  which  is  nourished  by 
numerous  springs,  and  even  in  ancient  days  gave  rise  to  the 
Roman  name  Pomaria.  The  various  quarters  are  grouped 
around  the  principal  mosque, — the  Jewish  to  the  south 
west,  the  Moorish  to  the  south-east,  that  of  the  merchants 
to  the  north-east,  while  the  new  town  with  the  civic  build 
ings  lies  to  the  north-west.  Of  the  sixty-four  mosques 
which  existed  at  the  period  of  the  French  conquest,  several 
have  disappeared.  The  great  mosque  has  a  minaret 
adorned  with  marble  columns,  and  cased  with  mosaic  of 
the  most  varied  designs ;  a  fountain  of  alabaster  stands 
in  the  alabaster -paved  inner  court ;  and  seventy -two 
columns  support  the  pointed  arches  of  the  interior.  The 
mosque  of  Abul  Hasan,  now  used  as  a  French  and  Arab 
school,  has  two  series  of  arches,  which  rest  on  alabaster 
pillars,  and  the  courts  are  ornamented  by  sculptures  of  great 
beauty  and  richness ;  the  delicately  carved  cedar  ceiling 
bears  traces  of  polychromatic  painting.  The  mosque  of 
El-Halawi  is  specially  interesting  for  the  sculptured  capitals 
of  its  magnificent  alabaster  columns.  Tlemcen,  besides 
numerous  other  mosques,  possesses  a  fine  modern  Roman 
Catholic  church  in  the  Byzantine  style  and  five  syna 
gogues.  The  military  authorities  occupy  the  Mehuar  or 
citadel,  built  in  1145,  which  separates  the  Jewish  and 
Moorish  quarters,  and  was  formerly  the  palace  of  the 
rulers  of  Tlemcen.  Only  the  mosque  and  the  battlemented 
wall,  flanked  by  two  towers,  remain  of  its  former  magnifi 
cence.  Among  the  antiquities  preserved  in  the  museum  is 
the  epitaph  of  Boabdil,  the  last  king  of  Granada,  who 
died  at  Tlemcen  in  1494.  The  vast  basin  under  the  old 


walls,  now  used  as  a  reservoir  (720  feet  in  length,  490 
in  width,  and  10  in  depth),  was  apparently  made  for  naval 
exhibitions  by  the  sovereigns  of  Tlemcen.  The  barracks 
of  the  Spahis  occupy  all  that  remains  of  Kissaria,  a 
settlement  of  European  merchants  from  Pisa,  Genoa, 
Catalonia,  and  Provence.  Leather,  saddles,  Turkish 
slippers,  arms,  and  woollen  goods  are  manufactured  in 
Tlemcen ;  the  production  of  oil  and  flour  and  market- 
gardening  occupy  Europeans  and  natives ;  good  tobacco 
is  also  grown.  There  is  an  active  trade  in  cattle,  wool, 
grain,  and  fruit.  A  railway  (37  miles)  is  being  built 
(1887)  to  connect  Tlemcen  with  Rahgun,  its  port.  In 
1886  the  population  (natives,  Europeans,  and  Jews)  was 
19,745  (26,395  in  the  commune). 

The  town  was  originally  at  Agadi'r  (Pomaria),  to  the  east  of  the 
present  site,  where  Roman  inscriptions  have  been  found.  At  the 
time  of  the  Arab  invasion  the  district  was  held  by  the  Beni  Ifren 
tribe  of  Zenata  Berbers,  who  ultimately  founded  here  the  sove 
reignty  of  the  Bern  Ya'la  (1002-1080).  In  1080  the  Almoravid 
king,  after  besieging  and  sacking  the  place,  built  a  new  town  on 
the  site  of  his  camp.  His  successors  reigned  sixty -five  years, 
when,  after  holding  Agadir  four  years  against  the  enemy,  they 
were  overcome  by  the  Almohades,  who  massacred  the  inhabitants, 
rebuilt,  enlarged,  and  repeopled  the  ruined  town,  and  surround  eil 
Tlemcen  and  Agadir  with  a  common  wall.  Tlemcen  now  flourished 
greatly  under  the  'Abd  al-Wad,  also  a  Zenata  dynasty,  who  ruled 
first  for  the  Almohades  and  after  1242  as  nominal  vassals  of  the 
Hafsites  of  Tunis.  In  1337. their  power  was  temporarily  extin 
guished  by  the  Merinids,  who  built  the  town  of  Mansura,  west 
of  Tlemcen.  They  left  some  fine  monuments  of  the  period  of  their 
ascendency,  which  lasted  twenty-two  years.  Once  more,  under  the 
'Abd  al-Wad,  from  1359  to  1553,  Tlemcen  enjoyed  prosperity, 
when  it  had  a  population  of  125,000,  an  extensive  trade,  a  brilliant 
court,  a  powerful  army,  and  its  finest  buildings  were  reared.  The 
Spanish  occupation  of  Oran  struck  a  fatal  blow  at  the  European 
commerce  of  the  town,  which  gradually  lost  all  its  territory  to  the 
Turks  after  they  had  seized  Algiers.  When  the  French  entered 
Algeria  the  sultans  of  Morocco  were  worsted  by  the  Kuluglis  in 
their  attempt  to  hold  the  town.  In  1834,  and  again  in  1837, 
Abd  el-Kader  sought  to  re-establish  the  ancient  empire  of  Tlernceu, 
but  the  French  definitely  took  possession  in  January  1842. 

TOAD.  This  animal  belongs  to  the  Anurous  division 
of  the  Amphibia,  and  toads  and  frogs  are  the  only  repre 
sentatives  of  the  Anura  or  Batrachia  indigenous  to  Britain. 
To  an  ordinary  observer  the  toad  is  proved  to  be  an  am 
phibian  by  its  moist  soft  skin,  an  anuran  or  tailless  am 
phibian  by  the  want  of  a  separate  tail.  The  toad  differs 
from  the  frog  in  the  following  points  : — It  has  no  teeth 
on  either  of  its  jaws  or  on  the  roof  of  its  mouth,  while  the 
frog  has  a  series  of  fine  teeth  on  the  upper  jaw  and  also 
teeth  on  the  palate ;  the  tongue  in  both  animals  is  attached 
in  front  and  free  behind,  but  that  of  the  frog  is  forked  at 
its  free  extremity,  that  of  the  toad  is  not ;  the  skin  of  the 
toad  is  rough  with  large  protuberant  warts,  while  that  of 
the  frog  is  smooth ;  the  body  of  the  toad  is  more  globular 
and  puffy  than  that  of  the  frog ;  the  hind  legs  in  the  toad 
are  shorter,  and  the  posterior  digits  not  so  completely 
webbed,  the  animal  being  more  terrestrial  in  its  habits 
than  the  frog.  In  the  toad,  as  in  the  frog,  there  are  four 
digits  anteriorly,  five  posteriorly.  The  warts  of  the  toad's 
skin  contain  large  cutaneous  glands,  which  secrete  a  thick 
yellowish  fluid  with  acrid  properties,  capable  of  irritating 
and  producing  slight  inflammation  on  the  human  skin. 
The  use  of  this  secretion  is  probably  to  protect  the  toad 
from  being  devoured  by  carnivorous  animals.  Like  other 
Amphibia,  it  has  a  large  membranous  bladder  communi 
cating  with  the  terminal  part  of  the  intestine — the  allantoic 
bladder, — in  which  fluid  accumulates,  probably  from  the 
kidneys,  though  the  ureters  do  not  open  directly  into  the 
bladder.  The  toad,  when  handled  or  alarmed  in  any  way, 
ejects  the  contents  of  its  bladder.  Owing  to  these  peculi 
arities  and  its  appearance,  the  animal  is  commonly  regarded 
with  loathing,  and  credited  with  far  more  poisonous  pro 
perties  than  it  possesses.  In  its  breeding  habits  the  toad 
resembles  the  frog  :  its  eggs  are  fertilized  externally  at  the 
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moment  of  extrusion,  as  in  the  frog,  the  parents  resorting 
to  the  water  for  the  purpose  of  reproduction.  The  ova  are 
laid  in  spring,  and  are  arranged,  not  in  shapeless  masses, 
but  in  a  string  containing  a  double  series  of  eggs  adher 
ing  by  their  gelatinous  envelopes  ;  the  string  extends  to  a 
length  of  three  or  four  feet.  The  tadpoles  are  similar  to 
those  of  the  frog,  but  blacker ;  their  metamorphosis  takes 
place  in  the  same  manner,  the  three  pairs  of  external  gills 
being  first  absorbed  and  replaced  for  a  time  by  internal  gills, 
which  are  in  their  turn  lost,  the  branchial  slits  being  closed 
by  the  coalescence  of  the  opercular  membrane  with  the 
skin.  The  metamorphosis  is  complete  in  autumn.  The 
toad  is  carnivorous,  feeding  on  flies  and  other  insects  and 
worms.  It  hibernates  in  winter,  passing  its  period  of 
torpidity  in  holes  or  burrows  in  the  earth.  The  finding  of 
toads  in  a  state  of  hibernation  has  given  rise  to  stories 
of  their  being  found  in  the  centre  of  trunks  of  trees  or 
imbedded  in  solid  rock.  The  myth  of  the  jewel  in  the 
head  (Shakespeare)  is  probably  founded  on  the  brightness 
of  the  eyes,  in  which  the  iris  is  flame-coloured. 

There  are  two  kinds  of  toad  in  Britain, — the  Common 
Toad,  which  is  almost  black  in  colour,  and  the  Natter-jack 
Toad,  which  is  lighter,  smaller,  and  has  a  bright  yellow 
line  along  the  middle  of  the  back.  The  length  of  the 
common  toad  is  3|  inches,  of  the  natter-jack  2f  inches. 
The  male  natter-jack  possesses  a  bladder  or  vocal  sack 
beneath  the  throat  communicating  with  the  mouth,  which 
acts  as  a  resonator  to  its  voice  ;  its  cry  is  "  gluck-gluck." 
The  vocal  sack  is  absent  in  the  common  toad,  and  only  in 
completely  developed  in  the  Green  Toad  of  the  Continent. 

In  zoological  classification  the  toad  belongs  to  the  genus  Bufo,  first 
constituted  by  Laurenti  in  the  Synopsis  Reptilium,  of  which  the  fol 
lowing  diagnosis  is  given  in  the  Brit.  Mus.  Cat.  Batr.  Sal.,  1882: — 

Pupil  horizontal.  Tongue  elliptical  or  pyriform,  entire  and  free 
behind.  Vomerine  and  maxillary  teeth  none.  Tympanum  dis 
tinct  or  hidden,  seldom  absent.  Fingers  free ;  toes  more  or  less 
webbed;  the  tips  simple  or  dilated  into  small  disks.  Outer  meta- 
tarsals  united.  Omosternum  generally  missing ;  if  present  cartila 
ginous;  sternum  a  cartilaginous  plate,  sometimes  more  or  less 
ossified  along  the  median  line.  Diapophyses  of  sacral  vertebrae 
more  or  less  dilated.  Terminal  phalanges  obtuse  or  triangular. 
Distribution  cosmopolitan,  except  Australia. 

Bufo  vulgaris,  Laurenti,  the  Common  Toad,  is  thus  distinguished. 
Crown  without  bony  ridges.  First  finger  as  long  as  or  longer  than 
the  second.  Parotids  distinct.  Tympanum  smaller  than  the  eye. 
Toes  hall  webbed ;  no  tarsal  fold  ;  subarticular  tubercles  of  toes 
double.  The  species  is  widely  distributed,  occurring  throughout 
Europe,  Asia,  and  north-west  Africa. 

Bufo  calamita,  Laurenti,  the  Natter-jack  Toad,  shows  the  follow 
ing  differences  from  B.  vulgaris : — toes  not  half  webbed ;  tympanum 
rather  indistinct;  a  tarsal  fold.  It  is  distributed  throughout 
Europe. 

According  to  Boulenger  there  are  77  species  of  Bufo  known,  of 
which  35  are  confined  to  the  Old  World,  the  rest  to  the  American 
continent.  No  species  is  common  to  the  two  great  continents. 
The  only  other  species  occurring  in  Europe  besides  the  two  which 
are  found  in  Britain  is  Bufo  viridis,  Laurenti,  which,  ranges  through 
out  Europe,  Asia,  and  North  Africa. 

TOBACCO  consists  of  the  leaves  of  several  species  of 
Nicotiana  (nat.  ord.  Solanacesi),  variously  prepared  for 
use  as  a  narcotic.  While  it  is  principally  manufactured 
for  smoking,  a  large  amount  is  also  prepared  for  chewing, 
and  to  a  more  limited  extent  it  is  taken  in  the  form  of 
snuff.  Under  one  or  other  of  these  forms  the  use  of 
tobacco  is  more  widely  spread  than  is  that  of  any  other 
narcotic  or  stimulant. 

History.  Although  the  fact  has  been  controverted,  there  cannot 
be  a  doubt  that  the  knowledge  of  tobacco  and  its  uses 
came  to  the  rest  of  the  world  from  America.  In  Novem 
ber  1492  a  party  sent  out  by  Columbus  from  the  vessels 
of  his  first  expedition  to  explore  the  island  of  Cuba 
brought  back  information  that  they  had  seen  people  who 
carried  a  lighted  firebrand  to  kindle  fire,  and  perfumed 
themselves  with  certain  herbs  which  they  carried  along 
with  them.  The  habit  of  snuff-taking  was  observed  and 


described  by  Ramon  Pane,  a  Franciscan,  who  accompanied 
Columbus  on  his  second  voyage  (1494-6),  and  the  practice 
of  tobacco-chewing  was  first  seen  by  the  Spaniards  on  the 
coast  of  South  America  in  1502.  As  the  continent  of 
America  was  opened  up  and  explored,  it  became  evident 
that  the  consumption  of  tobacco,  especially  by  smoking, 
was  a  universal  and  immemorial  usage,  in  many  cases  bound 
up  with  the  most  significant  and  solemn  tribal  ceremonies. 
The  term  tobacco  appears  not  to  have  been  a  commonly 
used  original  name  for  the  plant,  and  it  has  come  to  us 
from  a  peculiar  instrument  used  for  inhaling  its  smoke  by 
the  inhabitants  of  Hispaniola  (San  Domingo).  The  instru 
ment,  described  by  Oviedo  (Historia  de  las  Indias  Occiden- 
tales,  Salamanca,  1535),  consisted  of  a  small  hollow  wooden 
tube  shaped  like  a  Y>  the  two  points  of  which  being  in 
serted  in  the  nose  of  the  smoker,  the  other  end  was  held 
into  the  smoke  of  burning  tobacco,  and  thus  the  fumes 
were  inhaled.  This  apparatus  the  natives  called  "  tabaco  "; 
but  it  must  be  said  that  the  smoking  pipe  of  the  con 
tinental  tribes  was  entirely  different  from  the  imperfect 
tabaco  of  the  Caribees.  Benzoni,  on  the  other  hand,  whose 
Travels  in  America  (1542-56)  were  published  in  1565, 
says  that  the  Mexican  name  of  the  herb  was  "  tabacco." 

The  tobacco  plant  itself  was  first  brought  to  Europe  in 
1558  by  Francisco  Fernandes,  a  physician  who  had  been 
sent  by  Philip  II.  of  Spain  to  investigate  the  products  of 
Mexico.  By  the  French  ambassador  to  Portugal,  Jean 
Nicot,  seeds  were  sent  from  the  Peninsula  to  the  queen, 
Catherine  de'  Medici.  The  services  rendered  by  Nicot  in 
spreading  a  knowledge  of  the  plant  have  been  commemo 
rated  in  the  scientific  name  of  the  genus  Nicotiana.  At 
first  the  plant  was  supposed  to  possess  almost  miraculous 
healing  powers,  and  was  designated  "herba  panacea," 
"  herba  santa,"  "  sana  sancta  Indorum  " ;  "  divine  tobacco  " 
it  is  called  by  Spenser,  and  "  our  holy  herb  nicotian  "  by 
William  Lilly.  While  the  plant  came  to  Europe  through 
Spain,  the  habit  of  smoking  it  was  initiated  and  spread 
through  English  example.  Ralph  Lane,  the  first  governor 
of  Virginia,  and  Sir  Francis  Drake  brought  with  them  in 
1586,  from  that  first  American  possession  of  the  English 
crown,  the  implements  and  materials  of  tobacco  smoking, 
which  they  handed  over  to  Sir  Walter  Raleigh.  Lane  is 
credited  with  having  been  the  first  English  smoker,  and 
through  the  influence  and  example  of  the  illustrious 
Raleigh,  who  "  tooke  a  pipe  of  tobacco  a  little  before  he 
went  to  the  scaffolde,"  the  habit  became  rooted  among 
Elizabethan  courtiers.  During  the  17th  century  the 
indulgence  in  tobacco  spread  with  marvellous  rapidity 
throughout  all  nations,  and  that  in  the  face  of  the  most 
resolute  opposition  of  statesmen  and  priests,  the  "  counter- 
Waste  "  of  a  great  monarch,  penal  enactments  of  the  most 
severe  description,  the  knout,  excommunication,  and  capital 
punishment. 

The  species  of  Nicotiana  number  about  fifty,  but  those  of  which  Botany, 
the  leaves  are  used  as  sources  of t  tobacco  are  few.  With  the  excep 
tion  of  two  species,  one  native  o'f  New  Caledonia,  the  other  proper 
to  Australia,  they  are  all  of  American  origin.  They  form  two 
well-defined  groups,  the  first  of  which  is  characterized  by  the 
possession  of  an  elongated  corolla  tube,  red  in  colour,  the  plants 
liaving  a  single  unbranched  stalk  which  attains  a  height  of  from 
5  to  7  feet ;  while  to  the  second  group  belong  such  as  have  a 
swollen  corolla  tube  of  a  greenish-yellow  colour,  and  a  much- 
branched  stem  reaching  a  height  of  only  from  2  to  5  feet.  The 
type  of  the  first  group  is  the  Virginian  Tobacco,  N.  Tabacum, 
while  the  best  known  representative  of  the  second  is  the  Green 
Tobacco,  N.  rustica.  These  two  species,  together  with  their 
numerous  varieties,  and  with  the  Persian  Tobacco,  N.  persica, — the 
source  of  the  famous  Tumbeki  or  Shiraz  tobacco,— are  the  sole 
sources  of  commercial  tobacco.  N.  Tabacum  is  the  species  from 
which  the  tobaccos  of  Cuba,  the  United  States,  and  the  Philippine 
Islands,  and  the  Latakia  of  Turkey,  are  derived,  and  it  is  thus 
the  source  of  not  only  the  greater  proportion  of  the  tobacco  of 
commerce  but  also  the  most  highly  prized  and  valuable  of  its 
varieties.  N.  rustica,  originally  a  native  of  Brazil,  is  cultivated 
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to  a  considerable  extent  in  South  Germany,  Hungary,  and  the  East 
Indies. 

The  Virginian  tobacco-plant,  JV.  Tabacum,  is  a  coarse  rank- 
growing  annual,  with  a  simple  unbranched  cylindrical  stem  which 
attains  a  height  of  6  feet  and  upwards,  terminating  in  a  panicle 
of  pink  flowers.  It  has  alternate  simple  oblong  lanceolate  leaves, 


FIG.  1. — Flowering  Top  of  N.  Tabacum. 

those  at  the  lower  part  of  the  stem  being  slightly  stalked,  and  of 
large  size,  reaching  to  two  feet  in  length,  while  the  upper  are  semi- 
amplexicaul  and  of  variable  outline.  The  seeds  are  brown  in  colour, 
•with  a  rough  surface,  of  minute  size,  and  exceedingly  numerous,  as 
many  as  40,000  having  been  counted  on  a  single  plant.  The  whole 
of  the  green  parts  of  the  plant  are  covered  with  long  soft  hairs 
which  exude  a  viscid  juice,  giving  the  surface  a  moist  glutinous 
feeling.  The  hairs  are  multicellular,  and  of  two  kinds,  one 
branching  and  ending  in  a  fine  point,  while  the  other,  unbranched, 
terminates  in  a  clump  of  small  cells.  Stomata  occur  on  both 
surfaces  of  the  leaves,  and,  with  the  peculiar  hair  structure,  render 
the  microscopic  appearance  of  the  plant  highly  characteristic. 


FIG.  2. — Microscopic  Structure  of  Tobacco  Leaf. 


Cnltiva-  Tobacco  will  flourish  over  wide  areas  and  in  very  dissimilar 
toon.  climates,  but  it  is  best  suited  for  regions  having  a  mean  tempera 
ture  of  not  less  than  40°  F.  and  where  early  autumn  frosts  do  not 
occur.  It  develops  the  most  highly  appreciated  qxialities  in  tropical 
lands  possessed  of  a  comparatively  dry  climate.  Tobacco  is  a  most 
exhausting  crop,  and  requires  rich  and  abundant  manuring,  the 
character  of  which  exercises  a  distinct  influence  on  the  quality  of 
the  product.  A  crop  grown  under  such  widely  different  conditions 
of  climate  and  agriculture  as  is  the  case  with  tobacco  must  of 
necessity  be  subject  to  varied  treatment  both  in  cultivation  and  in 
curing,  and  here  we  can  refer  only  to  the  general  features  of  the 
growing  and  securing  of  the  crop. 

In  European  cultivation,  the  tobacco-seed  is  sown  in  a  hotbed 
about  the  end  of  March.  The  seed-beds  are  kept  covered  with 
damp  straw  or  withered  leaves  till  the  seedlings  appear  above  the 
ground,  after  which  the  covering  is  removed,  and,  to  protect  the 
young  plants  from  frost,  to  which  they  are  extremely  sensitive,  the 


beds  are  covered  at  night  with  mats.  So  soon  as  the  plants  can  be 
handled,  they  are  picked  out  in  rows  in  a  garden  bed,  where  they 
remain  protected  from  night  frost  till  they  have  developed  five  or 
six  leaves  and  have  a  height  of  3  to  4  inches.  They  are  then  ready 
for  transplanting,  by  preference  in  moist  weather,  into  prepared 
drills  20  to  25  inches  apart  in  the  field.  The  transplanting  is 
done  about  the  end  of  May,  or  earlier  in  localities  free  from  night 
frosts,  and  in  dry  weather  the  field  is  plentifully  soused  with  liquid 
manure.  The  plants  are  carefully  weeded  and  attended  to,  and 
the  soil  is  frequently  stirred  with  narrow  hoes  until  the  period 
when  they  show  symptoms  of  flowering.  This  may  be  when  they 
are  only  3  feet  high,  or  not  until,  they  have  reached  their  proper 
heightfof  6  or  8  feet ;  but  the  flowers  must  not  be  allowed  to  form, 
except  in  the  case  of  a  few  plants  left  purposely  for  seed.  To 
obtain  fine  and  strong  leaves  on  the  plant  is  the  great  object  of  the 
cultivator,  and  a  fine  tobacco  plant  ought  to  have  from  eight  to 
twelve  large  succulent  leaves.  Cultivators  commonly  diminish  the 
number  of  leaves  by  "topping"  or  breaking  off  the  top,  under  the 
idea  that  the  remaining  ones  will  afford  the  strongest  tobacco. 
Suckers  or  shoots  near  the  root  are  carefully  removed,  and  every 
thing^  done  to  concentrate  the  strength  of  the  plant  in  the  leaves. 
Every  leaf  injured  by  insects  is  removed,  and  the  crop  is  watched 
until  the  leaves  have  a  yellowish  tint  and  begin  to  droop,  when 
they  are  fit  to  be  gathered.  This  is  usually  in  September,  so  that 
the  plants,  from  the  time  of  their  insertion  on  the  mounds,  have 
occupied  the  ground  four  months,  during  which  time  they  have 
been  subject  to  many  vicissitudes, — from  the  attacks  of  insects, 
from  a  disease  called  "firing,"  caused  by  the  long  continuance  of 
very  wet  or  very  dry  weather,  and  from  the  occurrence  of  autumn 
frosts  while  the  crop  is  yet  in  the  field. 

In  the  harvesting  of  the  tobacco  crop  several  distiuct'methods 
are  followed.  In  ordinary  European  cultivation  the  ripe  leaves 
are  separated  from  the  standing  stalks  in  the  field.  The  three 
lower  root-leaves  are  first  *  stripped  off  and  laid,  face  downward, 
around  the  root  to  wilt,  after  which  they  are  bundled  and  carried 
to  the  barn.  Afterwards  the  remainder  of  the  leaves  are  separated, 
working  from  the  top  downwards,  and,  similarly,  they  are  spread 
on  the  ground  till  by  wilting  they  lose  their  brittleness.  They  are 
then  bundled  and  packed,  tops  upward,  closely  on  the  floor  of  the 
barn  for  some  time  to  sweat,  by  which  the  uniform  ripening  and 
subsequent  favourable  drying  are  promoted.  The  bundles  are 
carefully  watched  to  prevent  overheating,  which  would  blacken 
and  injure  the  leaves.  In  the  tobacco-growing  districts  of  the 
United  States  the  entire  plant  is  cut  down  in  the  field  close  to  the 
ground,  then  the  stalks  are  spitted  on  long  rods  or  laths,  care 
being  taken  to  keep  the  leaves  from  touching  each  other,  and  on 
these  rods  they  are  carried  and  hung  in  the  barn  or  curing-house 
for  drying. 

The  curing  of  the  leaves  which  follows  has  for  its  objects  the  Curing 
drying  and  preservation  of  the  tobacco,  and,  by  a  process  of  slow 
fermentation,  the  modification  of  certain  of  the  leaf  constituents, 
and  the  development  of  the  characteristic  aroma  of  the  substance. 
Subject  to  various  minor  modifications,  the  process  of  curing  is 
carried  out  either  slowly  by  the  air-cure  process  or  rapidly  by  fire- 
curing.  The  European  cultivators,  who  generally  cure  by  the 
slow  process,  either  spit  the  leaves  through  the  middle  on  a  long 
rod  or  string  them  on  a  cord,  taking  care  to  keep  each  leaf  from 
touching  its  neighbour.  These  rodsjor  cords  of  leaves  are  suspended 
in  a  barn  or  curing-shed  in  a  way  which  allows  the  free  circulation 
of  the  air,  and  at  the  same  time  brings  the  whole  contents  of  the 
shed  equally  under  the  drying  influence  of  the  air  currents.  When 
the  weather  is  clear  and  dry,  free  circulation  of  the  air  is  in  every 
way  promoted,  but  on  humid  days  the  moist  air  is  excluded  and 
sometimes  artificial  heat  is  required  to  prevent  mildew  and  rotting 
of  the  leaves.  Under  favourable  circumstances  the  tobacco  will  be 
dry  and  ready  for  further  treatment  in  from  six  to  eight  weeks,  and 
the  leaves  should  then  have  a  fine  bright  warm  brown  colour. 

In  the  United  States  the  quick-drying  process  by  artificial  heat 
is  employed  principally  for  the  preparation  of  export  tobacco. 
Formerly  the  heat  was  obtained  by  means  of  an  open  charcoal  fire 
within  the  curing-barn,  but  now  the  structure  is  heated  by  a 
system  of  flues  which  permits  of  the  burning  of  any  kind  of  fuel. 
For  dark  shipping  tobacco,  the  entire  plants,  cut  down  close  to  the 
ground,  are  immediately  housed,  and  at  once  dried  off.  Red 
shipping  qualities  are  prepared  by  leaving  the  cut  stems  either  in 
the  field  or  hung  on  scaffolds  in  the  barns  for  a  few  days  to  wilt 
and  wither  in  the  air,  after  which  they  are  dried  by  artificial  heat. 
In  the  treatment  of  both  dark  and  red  kinds  the  temperature 
within  the  barn  is  gradually  raised  till  it  reaches  170°  F.,  and  the 
drying  is  complete  in  from  four  to  five  days. 

By  whichever  way  treated,  the  tobacco-leaf  at  this  stage  is 
brittle,  and  cannot  be  handled  without  crumbling  to  powder.  The 
contents  of  the  barn  are  therefore  left  till  moist  weather  occurs, 
and  then  by  the  admission  of  atmospheric  air  the  leaf  blades  absorb 
moisture  and  become  soft  and  pliant.  In  this  condition  the  leaves 
are  stripped  from  the  stems,  sorted  into  qualities,  such  as  "lugs," 
or  lower  leaves,  "  firsts,"  and  "  seconds."  These  are  made  up  into 
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"  hands,"  or  small  bundles  of  from  six  to  twelve  leaves.  Each 
bundle  is  tied  round  with  a  separate  leaf,  and  in  this  condition 
the  tobacco  is  ready  for  bulking  for  fermentation. 

For  fermentation  the  tobacco,  whether  in  bundles,  hands,  or 
separate  leaves,  is  piled  up  or  bulked  on  the  floor  in  a  barn  into  a 
solid  stack  to  the  height  of  5  or  6  feet.  Within  this  stack  a 
process  of  fermentation  is  quickly  set  up,  and  the  temperature  of 
the  mass  rises  steadily  till  it  reaches  about  130°  F.  Great  care  is 
now  taken  to  prevent  overheating,  and  to  secure  the  uniform 
fermentation  of  all  the  tobacco.  The  pile  is  from  time  to  time 
taken  down  and  rebuilt,  the  tobacco  from  the  top  going  to  the 
bottom,  and  that  exposed  at  the  edges  being  turned  in  to  the  centre. 
In  from  three  to  five  weeks  the  fermentation  should  be  sufficiently 
carried  out,  and  the  leaves  then  have  a  nice  uniform  brown  colour. 
The  cured  stack  may  in  this  condition  be  piled  up  in  store  without 
fear  of  further  fermentative  activity,  till,  with  increasing  summer 
heat,  it  is  subject  to  the  May  sweat,  which  renders  further  watch 
fulness  necessary. 

Chemis-  The  components  of  tobacco,  like  those  of  all  vegetable  matters, 
try.  arrange  themselves  under  the  three  heads  of  water,  mineral  acids 
and  bases  (which  pass  into  the  ash  on  combustion),  and  organic 
substances.  According  to  an  investigation  carried  out  by  Beauchef 
in  Gay-Lussac's  laboratory,  the  amount  of  ash  from  100  parts  of 
matter  dried  at  100°  C.  is  in  the  roots  6  to  8,  in  the  stems  10  to  13, 
and  in  the  ribs  and  leaves  18  to  22  per  cent.  The  greater  part  of 
the  ash  consists  of  insoluble  salts,  principally  carbonate  of  lime. 
The  soluble  part  consists  largely  of  potash  salts  (KC1,  K2C03, 
K2S04),  which  may  amount  to  from  5  to  35  per  cent.,  and  it  is 
remarkable  that  tobacco  contains  no  soda.  In  addition  to  the 
mineral  salts  proper,  tobacco  contains  salts  of  ammonia  and  nitrates. 
In  the  leaf  the  proportion  of  nitrates  is  greater  in  the  rib  than  in 
the  laminae.  In  the  former  it  may  amount  to  as  much  as  10  per 
cent,  (calculating  the  nitric  acid  as  KN03).  According  to  Schloesing 
(Ann.  Chim.  Phys. ,  [3],  xl.  479),  the  proportion  of  (combined)  nitric 
acid  in  tobacco  has  nothing  to  do  with  its  combustibility,  that  is, 
the  length  of  time  a  lighted  cigar  will  glow  spontaneously.  This 
quality  is  a  function  chiefly  of  the  potash  present  in  combination 
with'  organic  acids.  An  incombustible  tobacco,  i.e.,  a  tobacco 
which  does  not  keep  a  glowing  ash,  contains  its  organic  acids  in  the 
form  of  lime  and  magnesia  salts.  The  explanation  is  that,  while 
organic  potash  salts,  being  fusible,  yield  when  heated  a  porous 
charcoal  which  glows  readily,  the  corresponding  infusible  lime 
salts  yield  a  compact  charcoal  which  is  far  less  combustible.  A 
combustible  tobacco  can  be  rendered  incombustible  by  the  incor 
poration  of  sulphate  or  chloride  of  calcium  or  magnesium.  By 
cultivation  experiments  in  a  potash-free  soil,  it  has  been  ascertained 
that  chloride  of  potassium  used  as  a  manure  does  not  add  to  the 
organic  potash  salts  in  the  leaves,  but  the  sulphate,  carbonate,  and 
nitrate  do  give  up  their  potash  for  the  formation  of  organic  salts. 

Subjoined  is  an  enumeration  of  the  proximate  organic  com 
ponents  of  tobacco  leaves,  and  their  relative  proportions  in  100 
parts,  according  to  the  numerous  analyses  made  in  the  laboratories 
of  the  French  state  tobacco  factories  : — 

Nicotine,  C10HUN2,  a  liquid  volatile  alkaloid,  from  1  '5  to  9  per 

cent. 

Essential  oil, — according  to  Schloesing,  an  important  element 
in  the  flavour  of  tobacco,  although  its  proportion  is  exceed 
ingly  small. 
Nicotianine,  a  solid  camphor-like  body  to  which,  according  to 

other  authorities,  the  odour  of  tobacco  is  principally  due. 
Malic  and  citric  acids,  together  10-14  per  cent.,  calculated  as 

anhydrides. 
Acetic  acid,  very  little  in  fresh  leaves,  but  increasing  in  their 

fermentation.     In  snuff  it  may  rise  to  3  per  cent. 
Oxalic  acid,  1  to  2  per  cent. 
Pectic  acid,  about  5  per  cent. 
Resins,  fats,  and  other  bodies  extractable  by  ether,  4  to  6  per 

cent. 

Sugar,  little   in  the  leaves,  more  in  the  stems ;   in  the  fer 
mentation  it  disappears. 
Cellulose,  7  to  8  per  cent. 
Albuminoids,  calculated  from   the  nitrogen  not  present  as 

nicotine,  nitrates,  or  ammonia,  about  25  per  cent. 
Excepting  the  nicotine,  the  several  organic  components  of  the 
leaves  develop,  roughly  speaking,  pari  passu  until  fructification, 
when  certain  components  are  attracted  to  the  fruit,  suffering 
chemical  changes  while  so  moving.  The  nicotine  determines  the 
strength  of  a  tobacco,  but  not  its  flavour  or  aroma.  The  manure 
supplied  to  a  tobacco  field  does  not  increase  the  proportion  of 
nicotine,  but  affects  only  the  weight  of  the  crop.  The  percentage 
of  nicotine  in  the  leaves  may  to  some  extent  be  modified  in  cultiva 
tion, — plants  wide  apart  developing  few  leaves,  but  these  thick, 
fleshy,  and  rich  in  nicotine,  while  closely  packed  plants  throw  out 
numerous  but  thin  and  membranous  leaves  having  little  nicotine. 
The  proportion  of  nicotine  present  increases  with  the  age  of  the 
plant.  Schloesing  found  in  leaves  at  various  stages  of  growth  the 
following  percentage  of  nicotine : — May  25  (very  young  leaves), 


079;  July  18,  1-21;  Aug.  6,  1'93;  Aug.  27,  2'27;  Sept.  8,  3'36; 
Sept.  25,  4-32. 

Regarding  the  changes  which  take  place  in  the  manufactured 
leaf,  we  take  the  case  of  snuff,  because  with  it  the  chemical  changes 
are  carried  farthest,  and  yet,  qualitatively  speaking,  they  are  of  the 
same  nature  as  those  which  smoking  tobacco  undergoes.  In  the 
fermentation  begun  in  curing  and  continued  in  the  sauced  leaf,  the 
malic  and  citric  acids  and  the  nicotine  undergo  partial  oxidation. 
The  oxalate  of  lime  and  the  pectates  remain  almost  unchanged, 
and  there  are  formed,  of  intermediate  (not  fully  oxidized)  bodies, 
ammonia,  acetic  acid,  and  black  humic  acid,  the  last  giving  to 
snuff  its  dark  colour.  A  little  methyl-alcohol  is  also  at  the  same 
time  formed.  At  this  stage  the  tobacco-leaf  is  acid  in  reaction  ; 
but  after  it  is  powdered,  and  again  submitted  for  a  prolonged 
period  to  a  slow  fermentation  in  air-tight  boxes,  it  becomes 
decidedly  alkaline  by  the  ammonia,  because,  while  acetic  acid 
continues  to  be  formed  and  the  ammonia  and  nicotine  remain  what 
they  are,  the  malic  and  citric  acids  are  progressively  destroyed. 
Unless  snuff  contains  free  ammonia  it  is  "flat,"  and  destitute  of 
pungency. 

As  to  the  composition  of  tobacco  smoke,  numerous  investigations 
have  been  made.  Kissling  (Ding.  Polyt.  Jour.,  ccliv.  234-246), 
experimenting  on  cigars,  found  that  a  large  proportion  of  the 
nicotine  passes  unaltered  into  the  smoke.  Dealing  with  a  tobacco 
containing  3 '75  per  cent,  of  nicotine,  he  recovered  from  the  smoke 
52 '02  per  cent,  of  the  total  nicotine  consumed,  while  in  the  uncon- 
sumed  remains  of  the  tobacco  the  proportion  of  nicotine  was 
increased  to  5 '03  per  cent.  "With  a  second  sample  of  tobacco, 
having  likewise  3  75  per  cent,  of  nicotine,  the  smoke  yielded  only 
27 '83  per  cent,  of  the  total  nicotine  consumed,  and  the  percentage 
in  the  unconsumed  remains  was  raised  to  4 '51.  From  a  tobacco 
containing  only  0'30  of  nicotine  he  recovered  84 '23  of  nicotine  in 
the  smoke.  The  composition  of  tobacco  smoke  is  highly  complex, 
but  beyond  nicotine  the  only  substances  found  in  appreciable  quan 
tities  are  the  lower  members  of  the  picoline  series. 

The  commercial  varieties  and  the  sources  of  supply  of  leaf-  Commer- 
tobacco  are  exceedingly  numerous.  Special  qualities  of  tobacco,  as  cial  varie- 
of  wines,  &c.,  belong  to  particular  localities,  outside  of  which  they  ties, 
cannot  be  cultivated.  These  tobaccos  are  therefore  natural  mono 
polies.  Moreover,  as  is  also  the  case  with  wines,  the  crops  vary 
in  richness  and  delicacy  of  flavour  with  the  seasons  of  their  growth, 
so  that  in  certain  years  the  produce  is  of  much  greater  value  than 
in  others.  Further,  the  properties  of  certain  classes  of  tobacco 
render  them  specially  suitable  for  cigar-making.  Others  are  best 
fitted  for  smoking  in  pipes;  and  there  are  numerous  qualities  which 
are  valuable  for  snuff-making.  National  tastes  and  habits  again 
frequently  determine  the  destination  of  tobacco.  Thus  heavy, 
strong,  and  full-flavoured  cigars  and  tobaccos  are  in  favour  in  the 
United  Kingdom,  while  on  the  Continent  lighter  and  more  brisk- 
burning  qualities  are  sought  after,  and  the  materials  consumed  in 
the  kalians  of  Persia  and  the  East  are  not  suitable  for  use  in  the 
short  pipes  of  the  Western  nations. 

Of  cigar  tobaccos  the  most  valuable  qualities  in  the  world  are 
cultivated  in  the  north-west  portions  of  the  island  of  Cuba.  The 
district  of  Vuelta  Abajo  is  the  source  of  the  highest  quality,  after 
which  comes  the  produce  of  Partidas  and  Vuelta  Arriba.  A  large 
portion  of  the  tobacco  is  made  into  cigars  in  the  island,  but  con 
siderable  quantities  are  also  exported  to  Europe  and  the  United 
States  for  mixing  with  commoner  qualities  to  give  Havana  character 
to  the  home-made  cigars.  In  recent  years  a  large  export  of  tobacco 
from  Brazil,  especially  from  the  province  of  Bahia,  has  sprung  up, 
most  of  which  goes  to  Germany  and  Austria  for  cigar-making. 
The  "seed-leaf"  tobacco  of  Pennsylvania,  Connecticut,  and  Ohio, 
grown  from  Havana  seed,  is  devoted  to  cigar-making  in  the  United 
States.  In  the  East  the  most  important  cigar-tobacco  region  is 
the  Philippine  Islands,  from  which  come  the  well-known  Manila 
cheroots  and  cigars  and  a  large  quantity  of  leaf-tobacco  of  dis 
tinctive  aroma.  Immense  quantities  of  cigar  tobacco  are  also  ex 
ported  from  Java  and  Sumatra,  most  of  which  passes  through  the 
markets  of  Amsterdam  and  Rotterdam.  In  the  Madras  presidency 
and  in  Burmah  cigar  tobacco  is  largely  cultivated,  the  strong  heavy 
qualities  of  which  are  well  known  to  the  British  public  in  the 
Burmese,  Lunka,  and  Dindigul  cheroots. 

Of  ordinary  smoking  tobacco,  among  the  most  esteemed  quali 
ties  are  Varinas  or  kanaster,  grown  in  the  districts  of  Varinas, 
Merida,  Margarita,  &c. ,  in  Venezuela.  The  name  kanaster,  which 
covers  several  varieties  of  tobacco  from  South  America,  is  given 
on  account  of  the  wicker  baskets  (Span,  kanastra)  in  which  the 
material  is  packed  for  export.  The  tobacco  regions  of  the  United 
States — Kentucky,  Maryland,  Virginia,  and  Ohio — send  great  sup 
plies  of  smoking  leaf  of  various  qualities  into  the  European  market, 
especially  into  the  United  Kingdom,  which  is  almost  exclusively 
supplied  from  these  sources.  Smoking  tobaccos  of  the  highest 
quality,  rivalling  indeed  the  cigar  tobacco  of  Cuba  in  flavour  and 
value,  are  grown  in  Turkey,  and  specially  in  the  province  of 
Salonica.  The  famous  Latakia  of  the  English  smokers  is  pro 
duced  in  the  province  of  Saida,  in  the  northern  part  of  Syria  (see 
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LATAKIA),   and  thoughout  Asiatic  Turkey  there  is  an  extensive 
cultivation  and  export  of  smoking  tobacco. 

Manu-  In  the  manufacture  of  tobacco  for  smoking,  we  have  to  do  with 

facture.  the  numerous  forms  of  tobacco  used  for  smoking  in  pipes,  embrac 
ing  cut  smoking  mixtures,  cake  or  plug,  and  roll  or  spun  tobacco. 
Under  this  heading  come  also  the  cigar  and  cigarette  manufacture. 
The  raw  material  in  the  warehouses  is  of  various  qualities  :  some 
is  strong,  rough,  and  harsh,  and  so  is  unfit  for  ordinary  smoking  ; 
other  samples  are  mild  and  fine,  with  aromatic  and  pleasant 
flavour,  but  devoid  of  strength.  By  a  proper  mixing  and  blending 
the  manufacturer  is  enabled  to  prepare  the  smoking  mixture  which 
is  desirable  for  his  purpose  ;  but  certain  of  the  rough,  bitter 
qualities  cannot  be  manufactured  without  a  preliminary  treatment 
by  which  their  intense  disagreeable  taste  is  modified.  The  storing 
of  such  tobacco  for  a  lengthened  period  matures  and  deprives  it  of 
harshness,  and  the  same  result  may  be  artificially  hastened  by 
macerating  the  leaves  in  water  acidulated  with  hydrochloric  acid, 
and  washing  them  out  with  pure  water.  The  most  efficient  means, 
however,  of  improving  strong,  ill-tasting  tobacco  is  by  renewed 
fermentation  artificially  induced  by  moisture  and  heat. 
Smoking  The  manufacturer  having  prepared  his  mixture  of  leaves,  proceeds 
mixtures,  to  damp  them,  pure  water  alone  being  used  in  the  United  Kingdom, 
whereas  on  the  Continent  and  in  America  certain  "sauces"  are 
employed,  which  consist  of  mixtures  of  aromatic  substances,  sugar, 
liquorice,  common  salt,  and  saltpetre,  &c.,  dissolved  in  water.  The 
primary  object  is  to  render  the  leaves  soft  and  pliant  ;  the  use  of 
the  sauces  is  to  improve  the  flavour  and  burning  qualities  of  the 
leaves  used.  When  uniformly  damped,  the  leaves  are  separately 
opened  out  and  smoothed,  the  midrib,  if  not  already  removed,  is 
torn  out,  except  when  "bird's  eye"  cut  is  to  be  made,  in  which 
mixture  the  midrib  gives  the  peculiar  "bird's  eye"  appearance. 
The  prepared  tobacco,  while  still  moist  and  pliant,  is  pressed  between 
cylinders  into  a  light  cake,  and  cut  iuto  fine  uniform  shreds  by  a 
machine  analogous  to  the  chaff-cutter.  The  cut  tobacco  is  now 
roasted,  partly  with  the  view  of  driving  off  moisture  and  bringing 
the  material  into  a  condition  for  keeping,  but  also  partly  to  improve 
its  smoking  quality.  The  roasting  is  most  simply  effected  by 
spreading  it  on  heated  slabs,  on  which  it  is  constantly  turned ;  but 
such  a  method  does  not  yield  uniform  results,  and  it  exposes  the 
workers  to  a  most  deleterious  atmosphere  and  noxious  fumes.  A 
roasting  machine  is  in  use,  which  consists  of  a  revolving  drum  in 
which  the  tobacco  is  rotated,  gradually  passing  from  one  end  to 
the  other,  and  all  the  time  under  the  influence  of  a  current  of  heated 
air  passing  through  it. 

Roll  For  roll,  twist,  or  pigtail  tobacco  the  raw  material  is  damped  or 

tobacco,  sauced  as  in  the  case  of  cut  tobacco.  The  interior  of  the  roll 
consists  of  small  and  broken  leaf  of  various  kinds,  called  "  fillers"  ; 
and  this  is  enclosed  within  an  external  covering  of  large  whole  leaf 
of  bright  quality,  such  leaves  being  called  "covers."  The  material 
is  supplied  to  the  twisting  machinery  by  an  attendant,  and  formed 
into  a  cord  of  uniform  thickness,  twisted,  and  wound  on  a  drum  by 
mechanism  analogous  to  that  used  in  rope-spinning.  From  the 
drum  of  the  twisting  machine  the  spun  tobacco  is  rolled  into 
cylinders  of  various  sizes.  These  are  enclosed  in  canvas,  and  around 
the  surface  of  each  stout  hempen  cord  is  tightly  and  closely  coiled. 
In  this  form  a  large  number,  after  being  cooked  or  stoved  in  moist 
heat  for  about  twenty-four  hours,  are  piled  between  plates  in  an 
hydraulic  press,  and  subjected  to  great  pressure  for  a  month  or  six 
weeks,  during  which  time  a  slow  fermentation  takes  place,  and  a 
considerable  exudation  of  juice  results  from  the  severe  pressure. 
The  juice  is  collected  for  use  as  a  sheep-dip. 

Cake  Cake  or  plug  tobacco  is  made  by  enveloping  the  desired  amount 

tobacco,  of  fillers  within  covering  leaves  of  a  fine  bright  colour.  A  largo 
number  of  such  packages  are  placed  in  moulds,  and  submitted  to 
powerful  pressure  in  an  hydraulic  press,  by  which  they  are  moulded 
into  solid  cakes.  Both  cake  and  roll  tobacco  are  equally  used  for 
smoking  and  chewing  ;  for  the  latter  purpose  the  cake  is  frequently 
sweetened  with  liquorice,  and  sold  as  honey-dew  or  sweet  cavendish. 
Cigars.  For  cigar-making  the  finest  and  most  delicately  flavoured  qualities 
of  tobacco  are  generally  selected.  A  cigar  consists  of  a  core  or 
central  mass  of  fillers  enveloped  in  an  inner  and  an  outer  cover  or 
robe.  The  fillers  or  inner  contents  of  the  cigar  must  be  of  uniform 
quality,  and  so  packed  and  distributed  in  a  longitudinal  direction 
that  the  tobacco  may  burn  uniformly  and  the  smoke  can  be  freely 
drawn  from  end  to  end.  For  the  inner  cover  whole  leaf  of  the 
same  quality  as  the  fillers  is  used,  but  for  the  outer  cover  only 
selected  leaves  of  the  finest  quality  and  colour,  free  from  all  injury, 
are  employed.  The  covers  are  carefully  cut  to  the  proper  size  aud 
shape  with  a  sharp  knife,  and,  being  damped,  a  pile  of  them 
smoothed  out  are  placed  together.  In  making  cigars  by  the  hand, 
the  operator  rolls  together  a  sufficient  quantity  of  material  to  form 
the  filling  of  one  cigar,  and  experience  enables  him  or  her  to  select 
very  uniform  quantities.  This  quantity  is  wrapped  in  the  inner 
cover,  an  oblong  piece  of  leaf  the  length  of  the  cigar  to  be  made, 
and  of  width  sufficient  to  enclose  the  whole  material.  The  cigar 
is  then  rolled  in  the  hand  to  consolidate  the  tobacco  and  bring  it 
into  proper  shape,  after  which  it  is  wrapped  in  the  outer  cover,  a 


shaped  piece  made  to  enclose  the  whole  in  a  spiral  manner,  begin 
ning  at  the  thick  end  of  the  cigar  and  working  down  to  the  pointed 
end,  where  it  is  dexterously  finished  by  twisting  to  a  fine  point 
between  the  fingers.  The  finished  cigars  are  either  spread  out  in 
the  sunlight  to  be  dried,  or,  where  that  is  impracticable,  they  are 
exposed  to  a  gentle  heat  They  are  then  sorted  into  qualities 
according  to  their  colour,  packed  and  pressed  in  boxes,  in  which 
they  are  stored  for  sale.  Machinery  is  now  employed  for  forming 
and  moulding  the  fillings  of  cigars. 

Havana  cigars  are,  as  regards  form,  classification,  method  of 
putting  up,  and  nomenclature,  the  models  followed  by  manufacturers 
of  all  classes  of  the  goods.  Genuine  ("legitimas  ")  Havana  cigars 
are  such  only  as  are  made  in  the  island ;  and  the  cigars  made  in 
Europe  and  elsewhere  from  genuine  Cuban  tobacco  are  classed  as 
"Havanas."  Other  brands  of  home  manufacture  contain  some 
proportion  of  Cuban  tobacco  ;  and  very  good  cigars  may  be  made 
in  which  the  name  only  of  that  highly-prized  leaf  is  employed. 
When  we  come  to  the  inferior  classes  of  cigars,  it  can  only  be 
said  that  they  may  be  made  from  any  kind  of  leaf,  the  more 
ambitious  imitations  being  treated  with  various  sauces  designed  to 
give  them  a  Havana  flavour.  The  highest  class  of  Cuban-made 
cigars,  called  "  vegueras,"  are  prepared  from  the  very  finest  Vuelta 
Abajo  leaf,  rolled  when  it  is  just  half  dry,  and  consequently  never 
damped  with  water  at  all.  Next  come  the  "regalias,"  similarly 
made  of  the  best  Vuelta  Abajo  tobacco ;  and  it  is  only  the  lower 
qualities,  "ordinary  regalias,"  which  are  commonly  found  in  com 
merce,  the  finer,  along  with  the  "vegueras,"  being  exceedingly 
high-priced.  The  cigars,  when  dry,  are  carefully  sorted  according 
to  strength,  which  is  estimated  by  their  colour,  and  classed  in  a 
scale  of  increasing  strength  as  claro,  Colorado  claro,  maduro,  and 
oscuro.  They  are  pressed  into  the  cigar  boxes  for  sale,  and  branded 
with  the  name  or  trade  mark  of  their  makers.  Cheroots  differ  from 
ordinary  cigars  only  in  shape,  being  either  in  the  form  of  a  trun 
cated  cone,  or  of  uniform  thickness  throughout,  but  always  having 
both  ends  open  and  sharply  cut  across.  Cheroots  come  princi 
pally  from  Manila,  but  there  are  now  large  quantities  imported 
into  the  United  Kingdom  from  the  East  Indies  and  Burmah. 

Cigarettes  consist  of  small  rolls  of  fine  cut  tobacco  wrapped  in  a  Cigar- 
covering  of  thin  tough  paper  specially  made  for  such  use.     Origin-  ettes. 
ally  cigarettes  were  entirely  prepared  by  the  smoker  himself ;  but, 
now  that  the  consumption  of  cigarettes  has  attained  gigantic  pro 
portions,  especially  in  France,  they  are  very  largely  made  with  the 
aid  of  an  elaborate  system  of  automatic  machinery.    The  machines 
cut  the  paper,  gum  its  edge,  measure  out  the  proper  quantity  of 
tobacco,  wrap  it  up,  make  the  gummed  edge  adhere,  cut  the  ends, 
and  pack  the  cigarettes  in  boxes. 

The  manufacture  of  snuff  is  the  most  complex,  tedious,  and  Snuff, 
difficult  undertaking  of  the  tobacco  manufacturer ;  but  it  is  an  art 
now  of  relatively  little  and  of  decreasing  importance.  The  tobacco 
best  suited  for  snuff-making  is  thick  fleshy  leaf  of  a  dark  colour, 
the  finest  qualities  of  snuff  being  made  with  dark  Virginia  leaf 
and  the  Amersfoort  leaf  of  Holland;  but  manufacturers  work 
up  many  kinds  with  fragments  from  the  making  of  smoking 
tobacco,  midribs,  &c.  The  varieties  and  qualities  of  snuff  are 
many,  the  differences  being  dependent  on  the  material  employed, 
the  sauces  with  which  it  is  treated,  and  the  method  of  manufacture. 
The  sauces  for  snuff  consist  of  solutions  of  common  salt,  with  various 
aromatic  substances  according  to  the  flavour  desired  in  the  finished 
snuff,  and  with  occasional  additions  of  potash,  sal  ammoniac,  and 
other  salts.  The  following  is  an  outline  of  the  method  adopted  in 
making  snuff  on  the  great  scale  in  the  state  manufacture  of  France. 
The  tobacco  leaves  are  moistened  with  about  one-fifth  of  their 
weight  of  salt  and  water  (sp.  gr.  1  '089),  made  up  into  blocks,  and 
piled  in  large  rectangular  heaps,  in  quantities  of  40  or  50  tons. 
The  temperature  gradually  rises  to  140°  F.,  and  sometimes  reaches 
170° ;  but  the  heat  must  be  regulated,  or  parts  of  the  mass  would 
become  black  as  if  charred.  The  heaps  are  made  up  in  spring  and 
autumn,  and  the  fermentation  is  continued  for  five  or  six  months, 
when  the  temperature  remains  stationary  or  begins  to  decline. 
The  heap  is  then  opened,  and  the  tobacco  is  ground,  by  which  means 
a  pale  brown  dryish  powder  (rdp6  sec)  is  obtained.  This  is  mixed 
with  about  four-tenths  of  its  weight  of  a  solution  of  common  salt, 
and  is  passed  through  a  sieve,  that  the  powder  may  be  uniformly 
moistened.  It  is  then  packed  in  large  open  chests  in  quantities  of 
from  25  to  50  tons,  where  it  remains  for  nine  or  ten  months,  and 
undergoes  another  fermentation,  the  temperature  rising  in  the 
centre  of  the  mass  to  120°  or  130°.  During  this  process  the  snuff 
acquires  its  dark  colour  and  develops  its  aroma.  But  it  is  not 
uniform  in  quality  throughout,  and  is  removed  to  a  second  chest, 
in  such  a  way  as  thoroughly  to  mix  all  the  different  parts  together, 
and,  after  the  lapse  of  two  months,  it  is  again  turned  over ;  and  the 
process  is  sometimes  repeated  a  third  time.  When  the  snuff  is 
ripe,  the  contents  of  the  various  chests  are  mixed  together  in  a 
large  room  capable  of  holding  350  tons  of  snuff,  where  it  is  left  for 
about  six  weeks,  and  the  whole  mass  being  uniform  in  quality  is 
sifted  into  barrels  for  the  market.  The  process  of  manufacture 
occupies  in  all  from  eighteen  to  twenty  months.  During  these 
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repeated  fermentations  about  two-thirds  of  the  nicotine  is  destroyed, 
the  acidity  of  the  snuff  disappears,  and  the  mass  becomes  distinctly 
alkaline,  notwithstanding  that  acetic  acid  is  continuously  evolved. 
The  destruction  of  malic  and  citric  acids  continues,  and  the  bases 
thereby  set  free  saturate  the  acetic  acid  formed,  leaving  free 
ammonia  in  the  snuff.  The  properties  of  snuff  are  dependent  on 
the  presence  of  free  nicotine,  free  ammonia,  and  the  peculiar 
aromatic  principle  developed  in  the  fermentation. 

The  reduction  of  tobacco-leaf  to  a  snuff  powder  is  a  task  of  con 
siderable  difficulty,  owing  to  the  gummy  nature  of  the  substance, 
which  tends  to  coat  and  clog  grinding  surfaces.  In  early  times 
the  duly  sauced  and  fermented  leaves  were  made  up  into  "  carottes," 
—tightly  tied  up  spindle-formed  bundles,  from  the  end  of  which 
the  snuffer,  by  means  of  a  "  snuff  rasp,"  rasped  off  his  own  supply, 
and  hence  the  name  "rape,"  which  we  have  still  as  "  rappee,  to 
indicate  a  particular  class  of  snuff.  The  practice  of  tying  up  the 
leaves  in  the  form  of  carottes  is  still  followed  by  makers  of  fine 
snuff,  as  the  very  slow  fermentation  which  goes  on  within  the 
bundles  is  favourable  to  the  development  of  a  rich  aroma.  For 
pulverization,  the  leaves  are  first  cut  to  shreds  with  a  revolving 
knife,  and  then  powdered  either  by  a  kind  of  mortar  and  pestle  mill, 
or  by  falling  stampers  supplied  with  knife  cutting  edges,  or  more 
commonly  they  are  treated  in  a  conical  mill,  in  which  both  the  re 
volving  cone  and  the  sides  have  sharp  cutting  edges,  so  that  the 
material  undergoes  a  cutting  rather  than  a  grinding  action.  The 
snuff  from  the  mill  is  sifted,  and  that  which  remains  on  the  sieve 
is  returned  to  the  mill,  the  remainder  being  passed  on  as  rape  sec 
for  further  treatment  as  described  above. 

In  nearly  all  civilized  countries  the  cultivation  of  tobacco  and 
its  manufacture  are  conducted  under  state  supervision,  and  form  an 
important  source  of  public  revenue.  In  France,  Austria-Hungary, 
Italy,  and  Spain  the  cultivation  is  a  state  monopoly,  and  in  other 
countries  the  crop  is  subject  to  heavy  excise  duties.  Since  the 
time  of  Charles  II.  the  growth  of  tobacco  in  England  has  been 
practically  prohibited,  the  original  legislative  exactment  to  that 
effect  having  been  passed  with  the  view  of  encouraging  trade  with 
the  j'oung  colony  of  Virginia.  When  that  motive  ceased  to  have 
force  the  supposed  difficulties  of  collecting  the  internal  taxation 
still  influenced  the  legislature  to  continue  their  prohibition,  and 
consequently  a  penalty  or  prohibitive  tax  equal  to  sixteen  hundred 
pounds  per  acre  is  exigible  on  the  cultivation  of  tobacco  in  the 
United  Kingdom.  In  Ireland  the  duty  on  the  cultivation  of  tobacco 
was  abandoned  between  1822  and  1830,  and  in  that  interval  the 
cultivation  grew  till  about  a  thousand  acres  were  under  the  crop. 
In  1886  the  Government  permitted  the  experimental  cultivation  of 
tobacco  in  England,  under  certain  precautions  and  restrictions  for 
the  security  of  the  revenue.  Several  proprietors  in  Kent,  Norfolk, 
and  other  counties  grew  experimental  patches  with  such  success  as 
to  warrant  the  continuance  of  the  experiment  and  to  prove  the 
entire  practicability  of  cultivating  tobacco  as  an  English  agricultural 
crop.  The  climate  is,  however,  so  variable  that,  were  all  restric 
tions  removed,  and  tobacco  grown  subject  only  to  excise  supervision 
for  collecting  an  equitable  tax,  it  is  more  than  doubtful  whether  its 
growth  would  be  a  safe  and  profitable  undertaking. 

The  influence  of  tobacco  on  health  and  morals  has,  ever  since 
its  introduction  into  Europe,  been  a  fruitful  subject  of  controversy. 
On  all  grounds,  except  as  a  medicine,  it  met  the  most  uncom 
promising  opposition  when  it  first  became  known  ;  but  it  was 
precisely  the  expectations  entertained  regarding  its  medicinal 
virtues  which  were  completely  disappointed.  Burton,  in  the 
Anatomy  of  Melancholy,  gives  strong  expression  to  the  two  views  : 
"  Tobacco,  divine,  rare,  superexcellent  tobacco,  which  goes  far 
beyond  all  the  panaceas,  potable  gold,  and  philosopher's  stones,  is 
a  sovereign  remedy  in  all  diseases.  A  good  vomit,  I  confess,  a  vir 
tuous  herb  if  it  be  well  qualified,  opportunely  taken,  and  medi 
cinally  used  ;  but,  as  it  is  commonly  abused  by  most  men,  which 
take  it  as  tinkers  do  ale,  'tis  a  plague,  a  mischief,  a  violent  purge 
of  goods,  lands,  health, — hellish,  devilish,  and  damned  tobacco, 
the  ruin  and  overthrow  of  body  and  soul."  Burton's  meaning — 
that  tobacco  in  moderation  is  a  good  thing,  while  its  excessive  use 
causes  many  physical  and  other  evils — has  many  sympathizers  ;  but 
the  difficulty  is  to  define  moderation  and  excess.  Among  modern 
authorities,  Dr  Jonathan  Pereira  says,  "  I  am  not  acquainted  with 
any  well-ascertained  ill  effects  resulting  from  the  habitual  practice 
of  smoking."  Similarly  Sir  Robert  Christison  concludes,  "In 
many  individuals  who  use  it  habitually,  the  smoke  has  an  extra 
ordinary  power  in  removing  exhaustion,  listlessness,  and  restless 
ness,  especially  when  brought  on  by  bodily  or  mental  fatigue,  and 
this  property  is  the  basis  of  its  general  use  as  an  article  of  luxury. " 
Dr  E.  A.  Parkes  sums  up  his  observations  thus  :  "I  confess  myself 
quite  uncertain.  I  can  find  nothing  like  good  evidence  in  books  ; 
too  often  a  foregone  conclusion,  without  any  evidence  to  back  it,  is 
given.  I  think  we  must  decidedly  admit  injury  from  excess  ;  from 
moderate  use  I  can  see  no  harm,  except  it  may  be  in  jrouth."  On 
the  other  hand,  it  is  asserted  by  the  opponents  of  tobacco,  and  by 
the  anti-tobacco  societies,  that  the  habitual  use  of  this  narcotic 
leads,  especially  in  the  young,  to  decrease  of  bodily  and  mental 


vigour,  and  specially  produces  symptoms  of  anaemia,  palpitation, 
intermittent  pulse,  and  other  affections  of  the  heart  and  circula 
tion.  It  is  an  admitted  fact  that  a  disease  of  the  vision — tobacco 
amblyopia — is  contracted  by  smokers,  and  is  not  uncommon 
among  those  using  strong  heavy  preparations,  such  as  black  twist. 
Allowing  that  such  incidental  evils  may  arise  from  even  compara 
tively  moderate  indulgence  in  tobacco,  they  are  after  all  as  nothing 
compared  to  the  vast  aggregate  of  gentle  exhilaration,  soothing,  and 
social  comfort,  extracted  from  the  Virginian  weed. 

With  the  almost  universal  prevalence  of  the  use  of  tobacco,  it  Corn- 
must  be  obvious  that  the  amount  consumed  yearly  is  very  great,  merce. 
In  the  United  Kingdom,  which 
is  much  less  a  tobacco-consuming 
country  than  the  United  States 
or  many  European  countries,  the 
consumption  per  head  has  steadily 
increased,    as   is   shown   in  the 
accompanying  table. 

The  customs  duty  derived  from 
imports  of  tobacco  amounted  in 
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1886  to  £9,298,990,  and  there  cer 
tainly  is  a  considerable  quantity  of  manufactured  tobacco  smuggled 
into  the  kingdom  which  comes  into  no  official  record.  In  the  United 
States  the  production  of  tobacco  was  in  1840  219,163,319  Ib,  in 
1850  199,752,655  ft,  in  1860  434,209,461  Ib,  in  1870  262,735,341  ft, 
and  in  1880  472,661,157  Ib.  During  the  ten  years  ending  1881 
the  average  annual  production  was  472,000,000  ft,  cultivated  on 
from  600,000  to  700,000  acres,  the  value  of  the  crops  ranging  from 
§40,000,000  to  §45,000,000.  In  the  same  ten  years  2.540,818,001  ft 
of  leaf  were  exported,  1,897,606,249  ft  were  manufactured  for  home 
consumption,  and  the  quantity  consumed  by  growers  was  estimated 
to  be  equal  to  280,000,000  ft. 

For  Tobacco  Pipe,  see  PIPE. 

The  literature  of  tobacco  is  very  extensive.  The  late  Mr  William  Bragge  of 
Birmingham  published  in  1880  a  revised  bibliography  of  the  subject,  Bibliotheca 
Nicotiana,  extending  to  248  quarto  pages.  From  such  a  mass  of  authorities  it 
would  be  vain  here  to  make  selections,  but  mention  may  be  made  of  Fairholt's 
capital  gossiping  work.  Tobacco,  its  History  and  Associations  (2d  ed.,  1876).  As 
modern  standard  works  there  may  also  be  quoted  Tiedemann's  Geschichte  des 
Tabaks  (1856)  and  Wagner's  Tabakcultur,  Tabak-  vnd  Cigarren-Fabricatian  (1884). 
In  the  Tenth  Census  Reports  of  the  United  States  (1883),  vol.  iii.,  there  areaseries 
of  elaborate  papers  on  the  cultivation,  manufacture,  and  statistics  of  American 
tobacco.  (J.  PA.— W.  D.) 

TOBAGO,  the  most  southerly  of  the  Windward  group 
of  British  West  Indian  Islands  (11°  9'  N.  lat.,  60°  12'  W. 
long.),  20  miles  north-east  from  Trinidad,  is  26  miles  in 
length  and  7^  at  its  greatest  breadth,  with  an  area  of  114 
square  miles  (73,313  acres).  Its  formation  is  volcanic, 
and  the  physical  aspect  irregular  and  picturesque,  with 
conical  hills  and  ridges ;  the  main  ridge  is  1800  feet 
high  and  18  miles  long.  There  are  several  excellent  har 
bours.  The  products  are  sugar,  rum,  molasses,  and  fruits 
of  various  kinds,  only  the  low  ground  being  cultivated; 
production  is  not  increasing.  In  1885  the  revenue  was 
£10,826  and  the  expenditure  £12,031,  while  the  imports 
were  £30,758  and  the  exports  £26,414.  The  population 
in  1885  was  19,363  (9368  males  and  9995  females),  princi 
pally  of  African  race,  the  whites  being  very  few.  Tobago 
has  a  small  legislative  council  and  an  administrator  under 
the  Government  of  the  Windward  Islands.  Its  capital 
is  Scarborough  (1200  inhabitants),  on  the  south-east 
coast. 

Tobago  was  discovered  by  Columbus  in  1498,  and  the  British 
flag  was  first  planted  in  1580,  the  island  being  then  occupied  by 
Caribs.  It  has  subsequently  been  held  by  the  Dutch  and  the 
French,  but  ultimately  was  ceded  to  the  British  crown  in  1814. 

TOBIT,  THE  BOOK  OF,  one  of  the  Old  Testament 
apocrypha,  relates  with  many  marvellous  circumstances 
the  virtues,  trials,  and  final  deliverance  of  Tobit,  a  pious 
Israelite  who  was  carried  to  Nineveh  in  the  captivity  of 
the  ten  tribes,  and,  after  rising  into  favour  and  wealth  as 
a  trader  at  the  royal  court,  was  reduced  to  poverty  because 
he  habitually  buried  those  of  his  nation  whom  the  tyrant 
slew  and  ordered  to  be  cast  forth  unburied.  Besides  this 
he  lost  his  eyesight  through  an  accident.  Reduced  almost 
to  despair,  like  Job,  and  taunted  like  Job  by  his  wife 
C-' where  are  thy  alms  and  righteous  deeds  ?"),  he  yet  puts 
his  faith  in  God  and  prepares  to  die,  but  first  resolves  to 
send  his  son  Tobias  to  Rhagae  (Rai),  in  Media,  to  reclaim 
an  old  loan.  Now  his  prayers  are  heard  and  his  righteous- 
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ness  rewarded,  for  Raphael,  one  of  the  seven  angels  that 
present  the  prayers  of  the  saints  before  God,  is  sent  in 
human  form  to  conduct  Tobias  on  his  journey.  Thus 
aided,  Tobias  not  only  recovers  his  father's  money,  but  by 
killing  a  fish  which  attacks  him  as  he  washes  his  feet  in 
the  Tigris,  becomes  possessed  of  two  invaluable  drugs,  its 
liver  with  the  heart  and  its  gall.  By  fumigation  with 
the  former  he  drives  away  the  demon  Asmodeus,  who  had 
slain  the  seven  bridegrooms  of  a  virtuous  Jewish  maiden, 
Sara  of  Ecbatana,  his  own  kinswoman,  and  so  wins  a  good 
wife,  and  with  the  gall  he  heals  his  father's  eyes.  In  spite 
of  the  absurd  machinery  and  other  puerilities,  the  story  is 
ingeniously  constructed,  and  the  picture  of  Tobit's  piety 
is  natural  and  touching,  so  that  the  whole  is  a  very  good 
exhibition  of  the  weakness  and  the  strength  of  Judaism 
as  it  was  among  the  Israelites  of  the  dispersion. 

The  date  of  the  book  cannot  be  precisely  determined. 
It  was  written  before  the  destruction  of  the  temple  (xiv. 
5),  and  is  cited  by  early  Christian  writers.  On  the  other 
hand,  it  is  in  the  highest  degree  probable  that  the  Greek 
text  is  original,1  in  which  case  the  book  can  hardly  be 
earlier  than  the  2d  century  B.C.  A  date  about  the  middle 
of  this  century,  or  a  little  earlier,  at  the  time  of  bitter 
conflict  with  the  Greeks,  seems  to  accord  best  with  the 
tone  of  the  book.  The  sympathy  shown  for  the  victims  of 
tyranny,  to  whom  burial  was  denied,  acquires  fresh  mean 
ing  when  compared  with  such  a  passage  as  2  Mac.  v.  10, 
and  the  prominence  given  to  eschatological  hopes  in  the 
closing  verses  fits  a  time  when  interest  in  the  prophecies 
of  Israel's  future  glory  was  revived  by  the  struggle  for 
national  independence  in  Judaea. 

That  Tobit  was  written  by  a  Jew  of  the  Eastern  dis 
persion  (so,  e.g.,  Ewald,  Gesch.,  iv.  269)  will  hardly  be 
maintained  by  any  one  who  accepts  the  Greek  text  as 
original.  The  book  remained  almost  unknown  to  the 
Syriac  church,  a  fact  which  tells  strongly  against  the 
hypothesis  of  an  Eastern  origin  ;  and  at  the  period  to 
which  the  work  can  be  best  referred  Egypt  is  the  only 
probable  place  for  a  Jewish-Greek  composition.  The 
writer  knows  nothing  about  the  geography  of  the  East 
beyond  a  few  names  which  every  Jew  must  have  heard, — 
the  Tigris,  which,  by  an  error  common  among  the  Greeks 
but  hardly  possible  to  an  Oriental  Jew,  he  regards  as 
flowing  between  Nineveh  and  Media ;  Rhagae,  which  was 
a  royal  residence  of  the  Parthians;  the  famous  city  of 
Ecbatana;  and  Elymais  (ii.  10),  which  was  associated 
with  the  disaster  of  Antiochus  Epiphanes.  And  in  both 
forms  of  the  Greek  text  (vi.  9  in  the  common  text,  and 
v.  6  in  the  longer)  Rhagae  is  falsely  represented  as  quite 
near  Ecbatana.2  Noldeke  surmises,  as  others  have  done 
before  him,  that  the  "  fish  "  which  attacked  Tobias  was  the 
Egyptian  crocodile,  and  this  conjecture  is  raised  almost  to 
certainty  when  we  read  in  Kazwini  i.  132  that  the  smell 
of  the  smoke  of  crocodile's  liver  cures  epilepsy  and  that  its 
dung  and  gall  cure  leucoma,  which  was  the  cause  of  Tobit's 
blindness.3  Thus  the  cures  of  Sara  and  Tobit  are  natural 
(cf.  the  longer  Greek  text,  vi.  4  sq.) ;  the  angel's  help  is 
necessary  only  to  secure  the  medicaments  and  explain 
their  use. 

But  though  the  story  may  have  been  written  in  Egypt 
it  contains  Persian  elements.  There  is  no  inconsistency  in 


1  See  the  arguments  of  Noldeke,  Monatsb.  Berl.  Ak.,  1879,  p.  45  sq. 
This  paper  also  contains  the  best  discussion  of  the  relation  of  the 
various  texts  of  the  book. 

9  Noldeke  shows  that  the  same  error  in  a  less  gross  form  appears 
in  "both  texts  in  chap.  ix.  The  further  erroneous  statement  of  the 
longer  text  that  Ecbatana  lies  in  a  plain  occurs  also  in  Diod.,  ii.  13,  6, 
in  a  passage  dependent  on  Ctesias,  from  whom  the  addition  may  have 
been  taken. 

3  Very  similar  statements  as  to  the  medical  virtues  of  the  crocodile 
(aquatic  or  terrestrial)  occur  in  Greek  and  Latin  writers. 


this,  for  the  authors  of  Jewish  Haggada  generally  borrowed 
the  themes  which  they  embellished,  and  that  from  very 
various  quarters.  In  fact,  at  the  close  of  our  book  there 
is  a  brief  allusion  to  another  story,4  quite  unknown  to  us, 
which  the  author  evidently  did  not  invent.  The  proof  of  a 
Persian  element  in  the  tale  lies,  not  in  the  localities,  but  in 
the  angelology  and  demonology.  Asmodeus  is  the  Iranian 
evil  spirit  Aeshma  Daev&,  and  Raphael,  as  the  guardian  of 
Tobias,  has  a  strong  resemblance  to  the  Iranian  Ciaosha. 
Such  precise  adaptations  of  Zoroastrian  ideas  were  hardly 
the  common  property  of  Judaism  at  so  early  a  date ;  they 
lead  us  to  conjecture  that  the  writer  borrowed  from  an 
Iranian  story.5  And  only  in  this  way  can  we  explain  the 
appearance  of  the  dog  who  goes  out  and  returns  with 
Tobias  and  Raphael.  This  trait  is  so  inconsistent  with 
Jewish  feelings  towards  the  unclean  animal  that  it  is 
omitted  in  the  Hebrew  and  Chaldee  versions.  But  to  the 
Iranians  the  dog  was  not  only  a  sacred  animal,  the  pro 
tector  of  herds  and  homes,  but  was  the  companion  of  the 
protecting  spirit  (^raosha  (Bundahesh,  chap,  xix.),  to  whom 
Raphael  in  our  tale  corresponds. 

The  Greek  text  of  Tobit  is  found  in  a  shorter  recension  (the 
usual  text)  and  in  a  longer  form  preserved  in  the  Codex  Sinaiticus 
(published  by  F.  H.  Reusch,  4to,  Bonn,  1870).  There  are  frag 
ments  of  another  form  of  the  longer  text  in  several  cursives.  All 
the  forms  are  given  in  Fritzsche's  Libri  Apocryphi,  Leipsic,  1871. 
The  shorter  text,  in  the  judgment  of  Fritzsche  and  Noldeke,  is  the 
earlier.  The  longer  text  is  also  represented  by  the  Latin  versions, 
the  second  part  of  the  rare  Syriac  version  (the  first  part  is  from 
the  hexaplar  Greek),  and  two  closely  allied  Jewish  versions,  the 
Aramaic  (published  by  Netibauer,  from  a  unique  Midrash  in  the 
Bodleian,  Oxf.,  1878)  and  the  Hebrew,  first  printed  in  Constantin 
ople  (1516),  reprinted  by  MUnster  in  1542  (whence  its  common 
name  Hebrmis  Munstcri)  and  included  in  Neubauer's  edition.  The 
Aramaic  seems  to  be  a  late  form  of  the  text  known  to  Jerome, 
and  of  which  he  made  use  for  the  Vulgate  Latin;  it  is  certainly 
a  translation  from  the  Greek.  There  are  recent  commentaries  on 
Tobit  by  Fritzsche  (Kurzycf.  Handb.  zu  den  Apocr.,  ii.,  Leipsic, 
1853),  lieusch  (Freiburg,  1857),  Sengelmann  (Hamburg,  1857), 
and  Gutberlet  (Theissing,  1877).  Noldeke's  paper  already  quoted 
is  indispensable.  For  other  literature,  see  Schiirer,  NTliche  Zeit- 
gesch.,  ii.  609.  (W.  R.  S.) 

TOBOLSK,  a  government  of  Western  Siberia,  having 
the  Arctic  Ocean  on  the  N.,  Archangel,  Vologda,  Perm, 
and  Orenburg  on  the  W.,  Akmolinsk  and  Semipalatinsk 
on  the  S.,  and  Tomsk  and  Yeniseisk  on  the  E.,  is  one 
of  the  largest  provinces  of  the  Russian  empire,  occupy 
ing  nearly  7  per  cent.  (531,980  square  miles)  of  its  total 
area.  It  borders  on  the  Arctic  Ocean,  from  the  river 
Kara  to  the  Bay  of  the  Ghida,  the  broad  peninsula  of 
Yatmat  projecting  between  the  Kara  Sea  on  the  west  and 
the  Bay  of  the  Ob;  this  last  penetrates  into  the  continent 
for  more  than  550  miles,  with  a  width  of  from  60  to  70 
miles,  and  receives  another  long  and  wide  outlet — the,  bay 
of  the  Taz  (Tazovskaya).  Another  wide  bay  of  the  Kara 
Sea — the  Baidaratsk,  or  Kara  Bay — runs  up  into  the 
Yatmat  peninsula  from  the  north-west.  The  islands  be 
longing  to  the  government  are  few  ;  Byelyi,  at  the  ex 
tremity  of  Yatmat,  and  a  few  small  ones  along  the  west 
coast  of  the  peninsula,  as  also  in  the  Obi  Bay,  are  for  the 
most  part  ice-bound.  This  extensive  province  occupies  the 
greater  part  of  the  lowlands  of  north-western  Asia,  which 
extend  eastward  from  the  Urals,  and  only  in  the  far  north 
does  it  include  the  eastern  slopes  of  these  mountains.  The 
Pai-ho  coast-ridge  only  touches  Tobolsk  with  its  south 
eastern  extremity.  The  Urals  proper,  which  run  south 
west  from  the  Kara  Sea  as  far  as  to  the  Tell-poss  group 
(5540  feet),  and  thence  take  a  southerly  direction,  form 
the  boundary  between  Tobolsk  and  Vologda  as  far  as  the 

4  The  story  of  Nadab  and  Achiacharus.  The  names  are  uncertain, 
and  one  text  substitutes  Aman  (Haman)  for  Nadab.  But  the  allusion 
is  not  to  the  book  of  Esther. 

8  Compare  what  is  said  under  THOUSAND  AND  ONE  NIGHTS  (p.  312) 
as  to  the  probable  influence  of  an  Iranian  legend  on  the  book  of  Esther. 
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sources  of  the  Petchora  (61°  30'  N.  lat.),  but  farther 
south  their  eastern  slopes  are  included  in  the  Russian 
government  of  Perm,  and  only  their  lowest  spurs,  200 
miles  from  the  main  ridge,  belong  to  Tobolsk.  The  aver 
age  height  of  the  northern  Urals  is  about  3000  feet,  and 
several  of  their  summits  range  from  3300  to  4000  and 
even  4370  feet  (Net-yu,  in  68°  N.  lat.).  The  remainder 
of  the  government  is  of  lowland  character,  hardly  at  any 
point  rising  above  the  sea  by  more  than  a  few  hundred 
feet,  but  these  lowlands  vary  greatly  in  their  different 
parts.  They  assume  the  character  of  grassy  steppes  or 
prairies  in  the  south,  of  immense  marshes  sparsely  covered 
with  forest  in  the  north,  and  of  treeless  tundras  as  the 
shores  of  the  Arctic  Ocean  are  approached.  The  southern 
steppes,  in  their  turn,  may  be  subdivided  into  two  distinct 
portions, — the  Tobot  and  Ishim  steppe  in  the  west,  and 
the  Baraba  in  the  east.  The  former,  nearly  43,000  square 
miles  in  area,  is  one  of  the  most  fertile  parts  of  the  empire. 
One-third  is  under  forest,  and  the  remainder  has  a  soil 
of  very  fertile  black  earth,  which  has  the  further  advant 
age  of  being  sufficiently  watered.  The  climate,  indeed, 
is  very  severe,  the  mean  annual  temperature  (30°  to  34° 
F.)  being  such  as  is  found  only  in  the  north  of  Sweden 
and  in  Archangel;  but  the  warm  summer  (65°  to  68°  in 
July)  and  the  amount  of  light  received  from  a  bright  sky 
combine  to  make  vegetation  develop  with  a  rapidity  quite 
unknown  to  western  Europe.  This  region  now  has  a 
population  of  more  than  800,000,  almost  all  Russians 
(onjy  14,000  aborigines),  so  that  it  may  be  said  to  be 
more  thoroughly  Russian  than  the  Volga  provinces.  The 
area  under  crops  every  year  is  3|  million  acres,  and  the 
region  promises  to  become  a  regular  granary  for  Siberia  and 
north-eastern  Russia.  The  second  portion  of  the  southern 
plains,  which  might  be  called  the  Baraba  region,  being 
mostly  occupied  by  the  Baraba  steppe,  covers  about  55,000 
square  miles.  Only  its  western  borders  belong  to  Tobolsk. 
It  also  is  perfectly  flat,  and  covered  with  recent  deposits; 
but,  as  there  is  no  definite  slope,  the  surface  waters  move 
slowly,  and  accumulate  into  a  very  large  number  of  lakes 
and  marshes.  The  climate  is  moister  and  the  summer 
still  shorter  and  less  hot  than  in  the  preceding  region. 
Forests,  consisting  chiefly  of  birch,  are  spread  in  clusters 
over  its  surface.  The  soil  of  this  region  also  is  very  pro 
ductive,  but  the  fertile  patches  are  separated  by  marshy 
grounds,  and  the  dense  clouds  of  mosquitoes  which  float 
over  it  in  summer  are  a  positive  plague  to  both  man  and 
beast.  The  population  numbers  only  250,000,  also  almost 
all  Russians  (only  4000  aborigines),  and  the  area  annually 
under  crops  is  about  1,350,000  acres.  To  the  north  of  the 
regions  just  specified  is  that  occupied  by  the  administra 
tive  districts  of  Tura,  Tobolsk,  and  Tara,  with  an  area  of 
about  110,000  square  miles;  this  may  be  described  as  the 
taiga  region.  It  is  covered  throughout  with  impenetrable 
forests  and  quivering  marshes — the  dreadful  urmans,  which 
are  penetrated  by  man  only  for  some  20  to  50  miles 
around  the  widely  separated  settlements.  Immense  cedar- 
trees,  larches,  firs,  pines,  birches,  and  maples  grow  very 
densely,  and  the  underwood  is  so  thick  that  a  passage  can 
be  forced  only  with  the  aid  of  the  hatchet,  the  difficulties 
being  further  increased  by  the  layers  of  decayed  wood  and 
by  the  marshes.  To  cross  these,  which  are  treacherously 
concealed  under  a  swaying  layer  of  grassy  vegetation,  a 
kind  of  snow-shoe  must  be  used  even  in  the  summer,  and 
many  can  be  crossed  only  in  winter.  Immense  areas  of 
the  urmans,  especially  on  the  Vasyugan,  have  never  been 
visited  by  man ;  but  still,  from  time  to  time  a  Russian 
settlement  arises  in  the  forests,  mostly  founded  by  Non 
conformists  in  hiding,  who  freely  receive  all  sorts  of 
fugitives.  The  south-western  parts  of  this  region  are 
crossed  by  the  Siberian  highway,  and  to  this  circumstance 


alone  is  it  indebted  for  its  population  of  nearly  450,000 
(32,000  aborigines).  Only  2  per  cent,  of  this  area  is  under 
culture.  Farther  north  extend  the  tundras,  where  the  aver 
age  temperature  rapidly  decreases  from  the  25°  F.  found 
in  the  preceding  region  to  15°,  10°,  and  7°.  The  frozen 
soil  during  the  hottest  part  of  the  summer  thaws  only  for 
a  few  inches  beneath  the  surface.  The  frost  sets  in  early, 
and  a  thick  envelope  of  snow  lowers  the  spring  tempera 
ture.  Forests  cover  the  southern  parts,  but  the  trees 
become  poorer,  shorter,  and  thinner,  and  huddle  into  im 
penetrable  thickets  ;  while,  farther  north,  only  the  creep 
ing  variety  of  birch  and  the  dwarf  varieties  of  willow  hold 
their  ground.  Within  the  Arctic  Circle  the  last  traces  of 
arboreal  vegetation  disappear,  their  northern  limit  being 
pushed  south  by  the  double  bay  of  the  Ob  and  the  Taz, 
and  by  the  proximity  of  the  Kara  Sea. 

Apart  from  the  Urals,  there  are  no  traces  of  hard  rock  anywhere 
in  Tobolsk.  Down  to  its  southern  borders  it  is  covered  with 
Post-Pliocene  deposits,  which  are  met  with  as  far  as  the  water- 
parting  between  the  Irtish  and  the  Aral-Caspian  depression.  This 
range  of  flat  hills  rises  a  few  hundred  feet  above  the  sea-level,  and 
it  seems  to  mark  the  limit  of  extension  of  the  Post-Glacial  gulf 
of  the  Arctic  Ocean  which  covered  western  Tobolsk  during  the 
Glacial  period.  Contrary  to  Humboldt's  hypothesis,  it  remains, 
however,  doubtful  whether  it  was  connected  in  Post-Glacial  times 
with  the  Aral-Caspian  Sea  otherwise  than  by  means  of  narrow 
straits,  which  disappeared  at  any  rate  at  an  early  stage  in  that 
geological  period. 

The  climate  of  Tobolsk  is  one  of  great  extremes,  the  differences 
between  the  averages  for  the  hottest  and  coldest  months  reaching 
as  much  as  70°  F.  The  average  temperatures  at  Berezoff,  Narym, 
Tobolsk,  and  Ishim  respectively  are  24°,  28°,  31° '8,  and  32° 
(January,  -  8° '3,  -  8°,  -  2°,  and  -  4°  ;  July  from  62°  to  67°).  Only 
194  days  at  Ishim  and  153  at  Berezoff  have  a  temperature  above 
32°;  and  the  Ob  at  Obdorsk  continues  ice-bound  for  219  days  (the 
Irtish  176  days  at  Tobolsk). 

The  government  is  watered  by  the  Ob,  which  traverses  it  for  more 
than  1300  miles,  and  is  navigable  throughout.  It  receives  many 
tributaries,  some  of  which  are  200  to  350  miles  long,  but  flow 
through  quite  uninhabited  regions.  The  Irtish,  a  left-hand  tribu 
tary  of  the  Ob,  covers  all  the  southern  part  of  Tobolsk  with  its 
numerous  tributaries.  It  waters  Tobolsk  for  760  miles,  and  is 
navigable  for  the  whole  of  its  length  ;  it  receives  the  great  Tobot, 
about  420  miles  long,  also  navigable,  the  Ishim,  and  a  number  of 
less  important  streams ;  while  the  Tura,  a  tributary  of  the  Tobot,  is 
also  a  channel  for  navigation.  The  navigation  lasts  for  nearly  six 
months  in  the  south.  The  first  steamer  on  the  Ob  system  was 
launched  in  1845  and  the  second  in  1860;  since  the  latter  date 
steam  navigation  has  steadily  developed. 

Lakes,  some  of  them  salt,  occur  in  great  numbers  on  the  water- 
parting  between  the  Irtish  and  the  Aral-Caspian,  and  everywhere 
in  South  Tobolsk.  Lake  Tchany,  the  largest,  covers  1265  square 
miles.  All  are  being  rapidly  dried  up,  and  even  within  the  last 
hundred  years  they  have  undergone  great  changes.  Thus,  in  the 
group  of  lakes  of  Tchany,  in  the  Baraba  steppe,  whole  villages  have 
arisen  on  ground  that  was  under  water  in  the  earlier  years  of  this 
century. x  Immense  marshes  cover  Tobolsk  beyond  57° N.  lat. ,  — the 
Vasyugan  marshes  in  the  east, 'the  Kondinsk  and  Berezovsk  marshes 
in  the  west,  both  joining  farther  north  the  tundras  of  the  Arctic 
shores. 

The  population  reached  1,283,000  in  1882.  Although  recent 
immigrants,  the  Russians  already  constitute  94  per  cent,  of  the 
aggregate  population,  and  their  numbers  are  steadily  increasing  by 
immigration,  and  partly  also  by  the  arrival  of  exiles.  No  fewer 
than  43,750  immigrants  from  Russia  settled  at  Tobolsk  between 
1846  and  1878,  but  of  late  this  figure  has  greatly  increased.  In 
1879  as  many  as  59,134  exiles  were  on  the  registers,  but  of  these 
more  than  20,000  had  left  their  abodes  and  disappeared.  As  a  rule 
the  exiles  belong  to  the  poorest  class  of  population.  According 
to  M.  Yadrintseff,2  the  native  population  of  Tobolsk  was  repre 
sented  in  1879  by  29,150  Tartars  and  8730  other  Turkish  inhabit 
ants,  chiefly  in  the  south,  22,350  Ostiaks,  chiefly  on  the  Ob,  6920 
Samoyedes  in  the  north,  and  6100  Voguls  in  the  north-west;  the 
total  amounted  to  74,220, — that  is,  6'1  per  cent,  of  the  aggregate 
population  (1,206,000  in  1879).  The  OSTIAKS  (q.v.)  are  in  a  very 
miserable  condition,  having  come  under  heavy  obligations  to  the 
Russian  merchants,  and  being  compelled  to  hand  over  to  them 
nearly  all  the  produce  of  their  hunting  and  fishing.  The  Tartar 
settlements  in  the  south  are  prosperous,  but  not  in  the  Tobolsk 
district,  where  their  lauds  have  been  appropriated  for  the  Russian 


1  See  Yadrintseff  in  Izveslia  Huss.  Geogr.  Soc.,  1886. 

2  Siberia  as  a  Colony  (Russian). 


430 


T  O  B  —  T  O  C 


settlers.  Of  the  Russians  nearly  35,000  are  Nonconformists,  accord 
ing  to  official  figures,  but  the  number  is  greatly  understated.  Many 
of  the  Samoyedes,  Ostiaks,  and  Voguls  are  nominally  Christians. 
The  Russians  and  the  Tartars,  who  chiefly  inhabit  South  Tobolsk, 
mostly  live  by  agriculture.  Of  the  total  area  of  land  regarded  as 
suitable  for  cultivation  (28,400,000  acres),  15,600,000  are  owned 
by  the  peasant  communities.  Summer  wheat,  rye,  oats,  barley, 
and  some  buckwheat  are  raised.  Flax  and  hemp  and  tobacco  are 
cultivated  in  the  south,  where  cattle-breeding  also  is  extensively 
carried  on.  The  ravages  of  anthrax,  however  (see  MURRAIN,  vol. 
xvii.  p.  58),  are  very  severe,  especially  in  the  marshy  parts  of  the 
province.  The  indigenous  inhabitants  of  the  north  had,  in  the 
same  year,  more  than  100,000  reindeer.  Dogs  are  used  in  sledges 
in  the  far  north.  In  the  forest  region  the  chief  means  of  existence 
are  found  in  the  forests.  The  pursuit  of  bears,  wolves,  foxes, 
squirrels,  ermines,  stags,  elks,  as  also  of  sables  and  beavers  (rapidly 
disappearing),  is  a  regular  occupation  with  the  Russian  peasants 
as  well  as  with  the  indigenous  inhabitants ;  sledges  and  cars, 
mats,  sieves,  wooden  vessels,  and  pitch  and  tar  are  also  manu 
factured  to  a  considerable  extent  in  the  villages  (valued  at  about 
£150,000).  Cedar-nuts  (from  5000  to  8000  cwts.  every  year)  are 
gathered,  partly  for  the  sake  of  their  oil.  The  fisheries  of  the  Ob 
and  the  southern  lakes  are  important ;  no  fewer  than  1700  Ostiaks 
are  engaged  in  them  on  the  Ob.  No  less  than  200,000  cwts.  of  fish 
are  annually  caught  in  the  district  of  Tara  alone,  and  Surgut 
exports  it  to  the  value  of  £10,000,  while  in  the  Narym  region 
10,000  cwts.  of  salt  are  used  for  preserving  the  fish. 

The  industries  are  insignificant  (chiefly  tanning,  distilling,  and 
tallow-melting) ;  iron- works  and  woollen-cloth  mills  are  still  in 
their  infancy.  The  export  of  cattle,  hides,  tallow,  corn,  flour,  fish, 
and  furs  to  Russia,  both  from  Tobolsk  and  from  the  Kirghiz  steppe, 
is  of  some  importance.  Spirits  are  sent  farther  east,  to  Tomsk ; 
while  all  kinds  of  manufactured  wares  are  imported  from  Russia. 
The  fairs  of  Irbit  and  Ishim  are  the  chief  centres  for  trade. 

The  educational  institutions  are  few.  It  is  worthy  of  remark 
that  of  "  secondary  schools  "  (gymnasia  and  pro-gymnasia)  there 
were  in  1883  eight  for  girls,  with  1065  scholars,  and  only  four 
for  boys,  with  711  scholars;  of  primary  schools  there  were  250, 
with  5844  boys  and  1403  girls. 

Tobolsk  is  divided  into  ten  districts  (okrugs),  the  chief  towns 
(with  populations  in  1883)  being  Tobolsk  (20,130),  Berezoff  (1990), 
Ishim  (7100),  Kurgan  (8570),  Surgut  (1460),  Tara  (8640),  Turinsk 
(4650),  Tyukaiinsk  (3900),  Tyumefi  (14,300),  and  Yalutorovsk 
(4500).  Of  these  towns,  only  TOBOLSK  and  TYUMEN  (q.  v. )  are  really 
entitled  to  the  designation,  the  others  being  mere  villages,  of  less 
importance  than  many  others  on  the  great  Siberian  highway  which 
crosses  the  government  from  Tyumen  to  Tomsk.  (P.  A.  K.) 

TOBOLSK,  capital  of  the  above  government,  is  situated 
on  the  right  bank  of  the  Irtish,  near  its  junction  with  the 
Tobot  It  is  1535  miles  from  Moscow,  and  since  the 
alteration  of  the  course  of  the  great  Siberian  highroad 
from  Tyumen  to  Tomsk  it  has  become  an  out-of-the-way 
place,  and  is  no  longer  either  capital  of  Western  Siberia 
or  even  an  administrative  centre  for  exiles,  as  it  was  for 
merly.  Viewed  from  the  Irtish,  the  town  has  a  picturesque 
aspect,  with  its  kreml,  or  stone  walls,  built  on  a  crag  200 
feet  high,  its  twenty-one  churches,  and  several  elegant 
buildings.  The  kreml,  built  under  Peter  I.  by  Swedish 
prisoners,  in  imitation  of  the  kreml  of  Moscow,  is  430  yards 
long  by  200  yards  in  breadth,  and  contains  two  cathedrals 
erected  towards  the  end  of  the  17th  century.  The  bell 
of  Uglitch,  which  rang  the  alarm  when  the  czarevitch 
Dmitri  was  assassinated  by  order  of  Boris  Godunoff,  and 
therefore  had  its  "  ear  torn  away,"  and  was  exiled  to 
Siberia,  stands  close  by.  The  palace  of  the  governor,  the 
administrative  offices,  the  seminary  where  the  historian  of 
Siberia,  Slovtsoff,  received  his  education,  the  gymnasium 
where  Mendeleeff  the  chemist  was  trained,  and  the  Marie 
school  for  girls,  which  now  supplies  Siberia  with  so  many 
teachers,  are  in  the  upper  part  of  the  town,  where  broad 
grassy  spaces  separate  the  wide  streets  paved  with  thick 
planks.  A  monument  to  Yermak,  the  rebel  Cossack  who 
conquered  Siberia,  stands  in  a  prominent  place;  and  one 
of  the  sides  of  the  large  square  on  the  crag  is  occupied  by 
the  immense  prison,  where  more  than  2000  exiles  are 
gathered  during  the  period  of  navigation.  The  lower  part 
of  the  town  stands  on  a  sandy  beach  of  the  Irtish,  and 
often  suffers  from  floods.  Its  sanitary  condition  is  very 
bad.  The  merchants  of  Tobolsk  carry  on  a  fairly  brisk 


trade  in  corn  from  the  south,  salt  from  Semipalatinsk, 
timber  and  fish  from  the  lower  Ob.  The  population  is 
almost  stationary  (20,130  in  1883,  as  against  15,500  in 
1839  and  15,200  in  1772).  Some  12  miles  to  the  south 
east  are  the  ruins  of  the  "  fort  of  Kutchum," — the  seat  of 
the  capital  of  Siberia,  Isker,  before  the  Russian  conquest. 

Tobolsk  was  founded  in  1587  by  500  Cossacks  who  left  Tyumen 
under  Tchulkoff,  and  built  a  wooden  fort  at  the  mouth  of  the  Old 
ToboJ.  During  the  next  fifteen  years  several  other  forts  were 
erected  on  the  territory  now  occupied  by  Tobolsk.  The  Ostiaks 
and  Samoyedes  soon  submitted  to  Russian  rule,  but  the  Tartars 
and  Bashkirs  made  frequent  raids,  so  that  a  line  of  forts  had  to  be 
built  in  the  17th  century  from  Orenburg  to  Ishim.  In  1752  a  new 
line  of  forts  was  erected  some  150  miles  farther  south,  and  since 
that  time  Russian  settlers  have  been  able  quietly  to  colonize  the 
most  fertile  parts  to  the  south  of  Tobolsk. 

TOCQUEVILLE,  ALEXIS  HENRI  CHARLES  CHEREL, 
COMTE  DE  (1805-1859),  was  born  at  Verneuil  on  July 
29,  1805.  His  family  on  the  father's  side  were  of  good 
descent,  and  distinguished  both  in  the  law  and  in  arms, 
while  his  mother  was  the  granddaughter  of  Malesherbes. 
Alexis  de  Tocqueville  was  brought  up  for  the  bar,  or,  rather, 
according  to  the  division  of  that  profession  in  France,  for 
the  bench,  and  became  an  assistant  magistrate  in  1830. 
A  year  later  he  obtained  from  the  Government  of  July  a 
mission  to  examine  prisons  and  penitentiaries  in  America, 
and  proceeded  thither  with  his  lifelong  friend  Gustave  de 
Beaumont.  He  returned  in  somewhat  less  than  two  years, 
and  published  a  report  on  the  subject  of  his  mission,  but 
the  real  result  of  his  tour  was  the  famous  De  la  Democratie 
en  Amenque,  which  appeared  in  1835,  and  very  soon  made 
his  reputation.  It  was  at  once  caught  up  by  influential 
members  of  the  Liberal  party  in  England,  which  country 
Tocqueville  soon  after  visited,  and  where  he  married 
an  Englishwoman.  Returning  to  France,  and  beginning 
life  as  a  country  gentleman  at  Tocqueville,  he  thought  to 
carry  out  the  English  ideal  completely  by  standing  for 
the  chamber  of  deputies.  But,  with  a  scruple  which  illus 
trated  his  character,  he  refused  Government  nomination 
from  Mole",  and  was  defeated.  Later  he  was  successful, 
and  sat  for  several  years  both  before  and  after  the  revolu 
tion  of  February,  becoming  in  1849  vice-president  of  the 
assembly,  and  for  a  few  months  minister  of  foreign  affairs. 
He  was  a  warm  supporter  of  the  Roman  expedition,  but 
an  equally  warm  opponent  of  Louis  Napoleon,  and  after 
being  one  of  the  deputies  who  were  arrested  at  the  coup 
d'etat  he  retired  from  public  life.  Twenty  years  after 
his  first,  he  produced  another  book,  De  I'Ancien  Regime, 
which  almost,  if  not  quite,  equalled  its  success.  His 
health  was  never  very  strong,  and  in  1858  he  broke  a 
blood-vessel.  He  was  ordered  to  the  south,  and,  taking 
up  his  residence  at  Cannes,  died  there  on  the  16th  of 
April  1859.  He  had  published  some  minor  pieces  during 
his  lifetime,  and  his  complete  works,  including  much  un 
published  correspondence,  were  produced  after  his  death 
in  uniform  shape  by  De  Beaumont. 

During  the  last  twenty  years  of  his  life,  and  for  perhaps  half 
that  time  after  his  death,  Tocqueville  had  an  increasing  European 
fame,  which  for  the  last  ten  or  fifteen  years  has  been  stationary  if 
not  diminishing.  Both  phenomena  are  susceptible  of  explanation. 
Although  he  has  been  accused  by  some  of  his  own  countrymen 
of  having  "le  style  triste,"  his  manner,  which  is  partly  imitated 
from  Montesquieu,  has  considerable  charm;  and  he  was  the  first 
and  has  remained  the  chief  writer  to  put  the  orthodox  liberal 
ideas  which  governed  European  politics  during  the  first  half  or  two- 
thirds  of  the  19th  century  into  an  orderly  and  attractive  shape. 
He  was,  moreover,  as  has  been  said,  much  taken  up  by  influen 
tial  persons  in  England, — Senior,  John  Stuart  Mill,  and  others, — 
and  he  had  the  great  advantage  of  writing  absolutely  the  first 
book  of  reasoned  politics  on  the  facts  of  democratic  government  as 
observed  in  America.  Besides  all  this  he  was,  if  not  an  entirely 
impartial  writer,  neither  a  fanatical  devotee  of  democracy  nor  a 
fanatical  opponent  of  it.  All  this  gave  him  a  very  great  advantage 
which  he  has  not  yet  wholly  lost.  At  the  same  time  he  had  defects 
which  Avere  certain  to  make  themselves  felt  as  time  went  on,  even 
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without  the  alteration  of  the  centre  of  liberal  opinion  which  has 
taken  place  of  late  years.  The  chief  of  these  was  a  certain  weakness 
which  can  hardly  be  described  in  English  by  any  word  more  dig 
nified  than  the  familiar  term  "  priggishness. "  His  correspondence 
with  Mole  above  alluded  to  is  an  instance  of  this,  and  it  was  also 
reflected  on  in  various  epigrams  by  countrymen  and  contemporaries ; 
one  of  these  accuses  him  of  having  unluckily  "  begun  to  think  before 
he  had  begun  to  learn,"  while  another,  with  more  real  than  apparent 
inconsistency,  declares  that  he  "  avait  1'air  de  savoir  de  toute 
eternite  ce  qu'il  venait  d'apprendre."  His  book  on  America,  though 
undoubtedly  a  very  remarkable  piece  of  political  deduction,  has  the 
drawback  of  proceeding  on  very  insufficient  premisses  and  of  trying 
to  be  too  systematic.  His  book  on  the  Ancien  Regime  is  also  want 
ing  in  solid  information,. and  commits  the  great  error  of  assuming 
rather  than  proving  that  the  Revolution  of  1789  was  a  proceed 
ing  of  unmixed  good,  which  delivered  France  from  a  state  (not  of 
unmixed  evil,  for  Tocqueville  was  too  careful  a  student  to  imagine 
that,  but)  of  evil  exclusively  caused  by  the  existence  of  monarchical 
and  aristocratic  institutions.  In  fact,  the  fault  of  both  books  is 
that  their  author  is  not  a  practical  politician,  a  fault  which  is 
constantly  illustrated  and  exhibited  in  his  correspondence.  He 
appears  both  in  reading  history  and  in  conducting  actual  political 
business  (of  which,  as  has  been  seen,  he  had  some  experience)  to 
have  been  constantly  surprised  and  disgusted  that  men  and  nations 
did  not  behave  as  he  expected  them  to  behave.  This  excess  of  the 
deductive  spirit  explains  at  once  both  the  merits  and  the  defects  of 
his  two  great  works,  which  will  probably  remain  to  some  extent 
political  classics,  though  they  are  less  and  less  likely  to  be  used  as 
practical  guides. 

TOD  AS.     See  NILGIRI  HILLS,  vol.  xvii.  p.  509. 

TODLEBEN,  or  TOTLEBEN,  EDUARD  IVANOVICH  (1818- 
1884),  Russian  general,  was  born  at  Mittau,  in  Courland, 
on  May  20,  1818.  His  parents,  who  seem  to  have  been  of 
German  descent,  were  of  the  mercantile  class,  and  he  him 
self  was  intended  for  commerce,  but  a  strong  instinct  led 
him  to  seek  the  career  of  a  military  engineer.  He  entered 
the  school  of  engineers  at  St  Petersburg  in  1835,  and  passed 
from  that  into  the  army  in  1838.  In  1847  and  the  two 
following  years  he  was  employed,  as  captain  of  engineers,  in 
the  campaigns  against  Schamyl  in  the  Caucasus,  where  he 
directed  the  siege  operations  against  the  principal  mountain 
fortresses.  On  the  outbreak  of  war  between  Russia  and  the 
Porte  in  1853,  he  was  placed  at  the  head  of  the  staff  of 
General  Schilder-Schuldner,  by  whom  Silistria  was  besieged. 
This  general  being  wounded,  Todleben  acted  in  his  place 
until  the  siege  was  raised.  He  was  then  transferred  to  the 
Crimea.  Sebastopol,  while  strongly  fortified  toward  the 
sea,  was  almost  unprotected  on  the  land  side.  Todleben, 
though  still  only  of  colonel's  rank,  became  the  animating 
genius  of  the  defence.  By  his  advice  the  fleet  was  sunk,  in 
order  to  blockade  the  mouth  of  the  harbour,  and  the  de 
ficiency  of  fortifications  on  the  land  side  was  made  good 
before  the  allies  could  take  advantage  of  it.  The  con 
struction  of  earthworks  and  redoubts  was  carried  on  with 
extreme  rapidity,  and  to  these  was  transferred,  in  great 
part,  the  artillery  that  had  belonged  to  the  fleet.  In  what 
ever  direction  the  besiegers  drew  their  lines,  there  Todleben 
met  them  with  counterworks,  until,  with  the  arrival  of 
heavy  Russian  reinforcements,  the  besiegers  almost  became 
the  besieged.  It  was  in  these  improvised  operations  by 
means  of  earthworks  that  Todleben's  peculiar  power  and 
originality  showed  itself ;  he  was  not  a  great  military 
leader  in  the  wider  sense,  nor  was  he  the  creator  of  a 
great  permanent  system  of  defence  like  Vauban.  But  for 
the  special  problems  of  Russian  warfare,  both  in  1854 
and  at  a  later  epoch,  he  was  exactly  the  man  wanted. 
Until  June  1855  he  conducted  the  operations  of  defence 
at  Sebastopol  in  person  ;  he  was  then  wounded  in  the  foot, 
and  at  the  operations  which  immediately  preceded  the  fall 
of  the  fortress  he  was  not  present.  When  he  recovered 
from  his  wounds  he  was  employed  in  strengthening  the 
fortifications  at  the  mouth  of  the  Dnieper,  and  also  those 
of  Cronstadt.  In  1856  he  visited  England,  where  his 
merits  were  well  understood.  In  1860  he  was  appointed 
assistant  to  the  grand-duke  Nicholas,  and  he  became 


subsequently  chief  of  the  department  of  engineers.  For 
reasons  which  are  not  known  he  was  given  no  command 
when  war  with  Turkey  began  in  1877.  It  was  not  until 
the  disasters  before  Plevna  had  heaped  discredit  upon  the 
incompetent  leaders  of  the  Russian  army  that  the  soldier 
of  Sebastopol  was  called  to  the  front.  Todleben  saw  that 
Plevna  could  not  be  taken  by  assault,  and  that  it  would 
be  necessary  to  reduce  it  by  drawing  works  round  Osman 
Pasha,  and  cutting  him  off  from  communication  with  the 
other  Turkish  commanders.  In  due  time  Plevna  fell. 
Todleben  then  undertook  the  siege  of  the  Bulgarian  for 
tresses.  After  the  conclusion  of  preliminaries  of  peace,  he 
was  placed  in  command  of  the  whole  Russian  army,  and 
became  responsible  for  the  government  and  administra 
tion  of  the  occupied  districts.  In  the  discharge  of  these 
duties  he  is  said  to  have  distinguished  himself  by  his 
combined  firmness  and  good  temper  in  dealing  both  with 
Turkish  authorities  and  with  the  native  population.  He 
received  the  highest  military  honours  and  commands  when 
the  war  was  over,  and  became  governor  of  Odessa.  But 
his  health  was  broken ;  and  after  much  suffering  he  died 
at  a  German  watering-place  in  June  1884.  He  was  buried 
with  great  solemnity  at  Sebastopol. 

TODMORDEN,  a  market-town  of  England,  partly  in 
Lancashire  but  chiefly  in  the  West  Riding  of  Yorkshire, 
stands  on  the  Calder,  on  the  Rochdale  Canal,  and  on  the 
Lancashire  and  Yorkshire  Railway,  13  miles  west  of  Halifax, 
9  north  of  Rochdale,  and  207^  north-north-west  of  London. 
It  lies  in  three  valleys  amidst  scenery  originally  romantic, 
and  still  in  part  retaining  that  characteristic.  The  town- 
hall  (1875)  bridges  the  counties  boundary,  the  Calder, 
enabling  the  magistrates  to  exercise  jurisdiction  in  both 
counties.  Of  the  other  buildings,  the  Unitarian  church, 
the  market-hall,  the  free  endowed  school,  and  the  Unita 
rian  free  school  may  be  mentioned.  A  bronze  statue  has 
been  erected  to  John  Fielden,  to  whose  energy  in  develop 
ing  the  cotton  manufacture  the  town  owes  much  of  its 
prosperity.  The  staple  industry  is  the  spinning  and  weav 
ing  of  cotton,  and  there  are  also  foundries  and  machine- 
works.  The  population  of  the  township  of  Todmorden 
and  Walsden  (area  7007  acres)  in  1871  was  9333,  and  in 
1881  it  was  9237.  In  addition  to  this  (situated  wholly 
in  Yorkshire),  the  urban  sanitary  district  includes  parts 
of  Langfield  and  Stansfield  in  Yorkshire,  and  of  Cliviger 
in  Lancashire,  the  total  area  being  15,690  acres,  with  a 
population  in  1871  of  21,764,  and  in  1881  of  23,862. 

As  early  as  the  reign  of  Edward  III.  Todmorden  was  in  the 
possession  of  the  Eadcliffes,  a  branch  of  the  Radcliffes  of  Radcliffe 
Tower,  but  it  was  sold  by  them  about  the  close  of  the  17th  century. 
Todmorden  Hall  is  an  interesting  old  building  of  various  dates. 

TODY,  Pennant's  rendering  (Gen.  Birds,  pp.  15,  61) 
through  the  French  Todier  of  Brisson  (Ornithologie,  iv. 
p.  528)  of  the  somewhat  obscure  Latin  word  Todus?-  not 
unhappily  applied  in  1756  by  Patrick  Browne  (Civ.  and 
Nat.  Hist.  Jamaica,  p.  476)  to  a  little  bird  remarkable  for 
its  slender  legs  and  small  feet,  the  "  Green  Sparrow  "  or 


1  In  Forcellini's  Lexicon  (ed.  De  Vit,  1875)  we  find  "Todus  genus 
parvissimse  avis  tibias  liabens  perexiguas."  Ducange  in  his  Glossa- 
rium  quotes  from  Festus,  an  ancient  grammarian,  "  Toda  est  avis  quae 
non  habet  ossa  in  tibiis ;  quare  semper  est  in  motu,  unde  Todius  (al. 
Todinus)  dicitur  ille  qui  velociter  todet  et  movetur  ad  modum  todse, 
et  todere,  moveri  et  tremere  ad  modum  todae."  The  evidence  that 
such  a  substantive  as  Todus  or  Toda  existed  seems  to  rest  on  the 
adjectival  derivative  found  in  a  fragment  of  a  lost  play  (Syrus)  by 
Plautus,  cited  by  this  same  Festus.  It  stands  "cum  extritis  [extortis] 
talis,  cum  todillis  [todinis]  crusculis " ;  but  the  passage  is  held  by 
scholars  to  be  corrupt.  Among  naturalists  Gesner  in  1555  gave 
currency  (Hist.  Animalium,  iii.  p.  719)  to  the  word  as  a  substantive, 
and  it  is  found  in  Levins's  Manipulus  Vccabulorum  of  1570  (ed. 
Wheatley,  1867,  col.  225)  as  the  equivalent  of  the  English  "  Titmouse. " 
Ducange  allows  the  existence  of  the  adjective  todinus.  Stephanus 
suggests  that  todi  comes  from  rvrOot,  but  his  view  is  not  accepted. 
The  verb  todere  may  perhaps  be  Englished  to  "toddle" ! 
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"Green  Humming-Bird"  of  Sloane  (Voyage,  ii.  p.  306). 
The  name,  having  been  taken  up  by  Brisson  (loc.  cit.)  in 
1760,  was  adopted  by  Linnaeus,  and  has  since  been  recog 
nized  by  ornithologists  as  that  of  a  valid  genus,  though 
many  species  have  been  referred  to  it  which  are  now 
known  to  have  no  affinity  to  the  type,  the  Todus  viridis  of 
Jamaica,  and  accordingly  have  since  been  removed  from  it. 
The  genus  Todus  was  at  one  time  placed  among  the  Musci- 
capidse,  (cf.  FLYCATCHER,  vol.  ix.  p.  351);  but  Dr  Murie's 
investigations  (Proc.  ZooL  Society,  1872,  pp.  664-680,  pi. 
Iv.)  have  conclusively  proved  that  it  is  not  Passerine,  and 
is  nearly  allied  to  the  Momotidse,  (cf.  MOTMOT,  vol.  xvii. 
p.  3)  and  Alcedinidae  (cf.  KINGFISHER,  vol.  xiv.  p.  81), 
though  it  should  be  regarded  as  forming  a  distinct  Family 
Todidae,  peculiar  to  the  Greater  Antilles,  each  of  which 
islands  has  its  own  species,  all  of  small  size,  the  largest 
not  exceeding  four  inches  and  a  half  in  length. 

Of  the  species  already  named,  T.  viridis,  Mr  Gosse  (B.  Jamaica, 
pp.  72-80)  gives  an  interesting  account.  "Always  conspicuous 
from  its  bright  grass-green  coat  and  crimson-velvet  gorget,  it  is 
still  a  very  tame  bird;  yet  this  seems  rather  the  tameness  of 


Tody  (Todus  viridis).     (After  Gosse.) 

indifference  than  of  confidence ;  it  will  allow  a  person  to  approach 
very  near,  and,  if  disturbed,  alight  on  another  twig  a  few  yards 
distant ....  commonly  it  is  seen  sitting  patiently  on  a  twig,  with 
the  head  drawn  in,  the  beak  pointing  upwards,  the  loose  plumage 
puffed  out,  when  it  appears  much  larger  than  it  is.  It  certainly 
has  an  air  of  stupidity  when  thus  seen.  But  this  abstraction  is 
more  apparent  than  real ;  if  we  watch  it,  we  shall  see  that  the  odd- 
looking  grey  eyes  are  glancing  hither  and  thither,  and  that  ever 
and  anon  the  bird  sallies  out  upon  a  short  feeble  flight,  snaps  at 
something  in  the  air,  and  returns  to  his  twig  to  swallow  it."  Mr 
Gosse  goes  on  to  describe  the  engaging  habits  of  one  that  he  for 
a  short  time  kept  in  captivity,  which,  when  turned  into  a  room, 
immediately  began  catching  all  the  insects  it  could,  at  the  rate  of 
about  one  a  minute.  The  birds  of  this  Family  also  shew  their 
affinity  to  the  Kingfishers,  Motmots,  and  Bee-eaters  by  burrowing 
holes  in  the  ground1  in  which  to  make  their  nest,  and  therein 
laying  eggs  with  a  white  translucent  shell.  The  sexes  differ  little 
in  plumage. 

All  the  four  species  of  Todus,  as  now  restricted,  present 
a  general  similarity  of  appearance,  and,  it  may  be  pre 
sumed,  possess  very  similar  habits.  The  genus  has  been 
monographed  by  Mr  Sharpe  (Ibis,  1874,  pp.  344-355) ; 
but  he  was  unfortunately  misled  by  an  exceptionally  bright- 

1  This  habit  and  their  green  colour  has  given  them  the  French  name 
of  Perroqiut  or  Todier  de  terre,  by  which  they  have  been  distinguished 
from  other  species  wrongly  assigned  to  the  genus  by  some  systematists ; 
and,  if  we  may  believe  certain  French  travellers,  they  must  in  former 
days  have  inhabited  some  of  the  Lesser  Antilles ;  but  that  is  hardly 
probable. 


coloured  specimen  to  add  a  fifth  and  bad  species  to  those 
that  exist — and  even  these,  by  some  ornithologists,  might 
be  regarded  as  geographical  races.  The  Cuban  form  is 
T.  multicolor;  that  of  Hispaniola  is  T.  subulatus  or  domi- 
nicensis ;  and  that  of  Porto  Eico,  originally  named  in  error 
T.  mexicanus,  has  since  been  called  hypochondriacus.  Apart 
from  their  structural  peculiarities,  one  of  the  chief  points 
of  interest  attaching  to  the  Todidss  is  their  limitation, 
not  only  to  the  Antillean  Sub-region,  but,  as  is  now 
believed,  to  its  greater  islands.  (A.  N.) 

TOGA.     See  COSTUME,  vol.  vi.  p.  456. 

TOGO-LAND,  one  of  the  portions  of  the  African  con 
tinent  under  the  protection  of  the  German  empire.  It 
forms  part  of  the  territory  on  the  west  coast  formerly  dis 
tinguished  as  the  Slave  Coast,  and  is  bounded  on  the  E.  by 
Little  Popo,  on  the  S.W.  by  the  British  Gold  Coast  Colony, 
and  on  the  N.W.  by  the  still  independent  territory  of  the 
Anlo  tribes.  The  coast-line  is  only  22  miles  in  length, 
and  with  an  area  of  about  500  square  miles  Togo-land  is 
estimated  to  have  a  population  of  40,000  souls.  The 
great  physical  feature  of  the  country  is  the  Togo,  Hakko, 
or  Avon  lagoon,  which  is  cut  off  from  the  ocean  by  the 
narrow  belt  of  sandy  soil  on  which  are  situated  Bagida, 
Porto  Seguro,  and  Bay.  The  town  of  Togo  lies  on  the 
east  side  of  the  Togo  lagoon,  where  it  extends  eastward 
to  Little  Popo  Lake.  The  lagoon  is  fed  by  a  stream  from 
the  north,  the  Haho  or  Hakko,  first  discovered  by  John 
Duncan  in  1846. 

See  Hugo  Zbller,  Togoland ;  Petermann's  M-ittheilungen  (1886)  ; 
and  Scott.  Geogr.  Mag.  (1886),  all  of  which  give  maps. 

TOKAT,  a  decayed  provincial  town  of  Turkey,  in  the 
vilayet  of  Sivas,  and  capital  of  the  upper  basin  of  the  Iris 
(Yeschil  Irmak),  is  a  poorly-built  place  of  about  10,000 
inhabitants,  in  a  hot,  narrow  valley,  dominated  by  the  ruins 
of  a  Byzantine  castle,  and  surrounded  by  gardens  watered 
by  the  Iris.  It  was  once  an  important  commercial  station, 
and  has  still  copper  foundries.  Six  miles  up  the  valley 
are  the  ruins  of  the  Pontic  COMANA  (q.v.). 

TOKAY,  or  TOKAJ,  a  small  town  in  the  county  of 
Zemplen,  in  the  north-east  of  Hungary,  at  the  influx  of 
the  Bodrog  into  the  Tisza,  in  48°  7'  N.  lat.,  21°  4'  E. 
long.  The  slopes  of  the  adjacent  mountains  of  Hegyallya, 
which  are  of  volcanic  origin,  produce  excellent  wine, 
several  kinds  of  which  are  of  perhaps  the  best,  sweetest, 
and  strongest  quality  in  the  world.  Of  these,  however, 
none  or  hardly  any  come  into  the  market,  the  wine  usually 
sold  under  the  name  of  Tokay  not  being  a  natural  wine, 
and  often  not  coming  from  the  district  at  all.  Tokay, 
along  with  about  twenty-five  neighbouring  villages,  pro 
duces  annually  an  average  of  2,200,000  gallons.  The 
vine  culture  has  been  greatly  improved  of  late  years  by  a 
company  in  Budapest.  The  timber  trade,  fishing,  and 
export  of  fruits  are  also  considerable.  The  population 
was  4479  in  1880. 

TOKIO,  formerly  called  YEDO,  the  present  capital  of 
the  empire  of  Japan,  is  situated  in  35°  41'  N.  lat.  and 
139°  46'  E.  long.,  at  the  head  of  the  bay  of  the  same 
name,  on  the  south-east  coast  of  Hondo  (mainland),  the 
largest  of  the  group  of  Japanese  islands.  It  is  connected 
with  the  seaport  of  Yokohama  by  a  railway  18  miles  in 
length.  The  bay  of  Tokio  is  shallow,  and  therefore  not 
well  suited  for  the  navigation  of  large  vessels.  The  wide 
river  Sumida,  also  called  Oka wa  (" great  river")  near  its 
mouth,  runs  through  the  town.  For  administrative  pur 
poses  Tokio  proper  is  divided  into  fifteen  ku  (districts),  of 
which  thirteen  lie  to  the  west  and  two  to  the  east  of  the 
Sumida.  Each  ku  is  presided  over  by  an  official  appointed 
by  the  Government,  called  the  ku-chio  (chief  of  the  ku),  and 
an  assembly  (Ku-Kwai)  for  local  administrative  purposes  is 
elected  every  four  years  by  the  inhabitants.  These  ku  and 
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six  gun  (suburban  districts)  collectively  form  the  Tokio-Fu, 
and  are  under  the  general  superintendence  of  the  fu-chiji 
(governor).  Matters  affecting  the  interests  of  the  whole  fu 
are  discussed  by  an  assembly  (Fu-Kwai)  composed  of  repre 
sentatives  from  all  the  ku  and  gun.  Order  is  maintained  by 
a  well-organized  body  of  police  (3648  men  in  1885)  under 
the  command  of  a  keishisokan  (chief  commissioner),  who, 
like  the  fu-chiji,  is  responsible  to  the  central  Government. 
Since  the  establishment  of  this  system  crime  has  very 
materially  decreased.  There  is  also  a  fire  brigade  of  2000 
men,  which  is  connected  with  the  police  system,  and 
renders  effective  service  in  checking  the  spread  of  the 
fires  to  which  the  town  is  peculiarly  liable.  Buildings  of 
brick  and  stone  have  lately  been  erected  in  many  parts  of 
the  town.  The  fifteen  ku  which  form  Tokio  proper  cover 
an  area  of  4*01  square  ri,  and  the  six  gun  27 '94  square 
ri,  the  whole  fu  thus  extending  to  about  32  square  ri 
(about  190  square  miles).  The  greater  part  of  the  town 
is  flat,  particularly  near  the  Sumida,  and  is  intersected  by 
numerous  moats  and  canals,  which,  with  the  bridges  cross 
ing  them,  form  a  distinctive  feature.  There  are  hills  vary 
ing  in  height  from  50  to  100  feet  in  the  six  districts  of 


Environs  of  Tokio. 


Hongo,  Koishikawa,  Ushigome,  Yotsuya,  Akasaka,  Azabu, 
and  in  part  of  Shiba.  The  numerous  residences  of  the  old 
daimios  were  the  chief  characteristics  of  the  town,  especi 
ally  in  the  K6jimachi-ku.  Many  of  these  have  been  de 
molished  and  Government  offices  erected  on  their  sites; 
some  have  given  place  to  new  streets  and  houses  ;  others, 
having  survived  the  downfall  of  the  shogunate,  still  remain 
surrounded  by  large  gardens,  which  are  celebrated  for  their 
elaborate  rock-work,  artificial  lakes,  and  magnificent  trees. 
Nearly  in  the  centre  of  the  K6jimachi-ku,  on  an  eminence, 
surrounded  by  moats,  stood  the  residence  of  the  shoguns, 
which  was  burnt  down  in  1872.  An  imperial  palace  is 
now  in  course  of  construction  on  this  site.  Outer  moats 
connected  with  those  already  mentioned  enclose  the  whole 
K6jimachi-ku  and  a  greater  portion  of  Kanda-ku  ;  one  of 
the  moats  terminates  at  the  Sumida.  The  JSTihonbashi, 
Kiobashi,  and  Kanda-ku,  through  which  the  0-dori  (main 
street)  passes,  are  the  business  quarters  of  the  town.  The 
Nihonbashi  (Bridge  of  Japan),  in  the  ku  of  the  same  name, 
also  in  the  0-dori,  is  the  centre  from  which  all  distances 
are  calculated.  Nearly  all  the  principal  buildings  of  the 
city — such  as  the  Gwaimusho  (Foreign  Office),  the  Nai- 
musho  (Home  Office),  the  Okurasho  (Ministry  of  Finance), 
the  Monbusho  (Ministry  of  Education),  and  other  Govern 
ment  offices,  &c. — are  situated  in  those  four  ku.  Among 
the  parks,  those  of  Shiba  and  Uyeno  rank  first  in  size  and 
beauty,  the  latter  containing  a  large  sheet  of  water.  In 


1868,  when  the  imperial  army  entered  the  city,  a  body  of 
men  called  the  shogitai,  loyal  to  the  cause  of  Tokugawa, 
here  made  a  last  stand,  and  during  the  fighting  the  mag 
nificent  temple  of  Toyesau,  on  the  hills  of  Uyeno,  was 
burnt  down.  This  park,  as  also  the  Mukojima  (the  em 
bankment  of  the  Sumida),  and  the  Asukayama  park,  which 
is  at  some  distance  north-west  of  Uyeno,  are  celebrated 
for  their  sakura  trees  (species  of  cherry),  which,  when 
in  full  bloom,  attract  crowds  of  all  classes.  The  famous 
temple  of  Kwannon  (goddess  of  mercy)  is  in  the  Asakusa 
park,  in  which  a  continual  fair  is  held,  with  the  usual  ac 
companiments  of  booths,  shows,  tea-houses,  <kc.  The  dis 
tricts  of  Fukagawa  and  Honjo  lie  on  the  east  bank  of  the 
river,  and  are  connected  with  the  rest  of  the  town  by  five 
wooden  bridges  of  considerable  length ;  they  are  inter 
sected  by  numerous  canals,  and  the  streets  there  are  regu 
larly  laid  out.  The  means  of  communication  are  imperfect; 
the  streets  of  Tokio  are  in  general  irregular,  and  many  are 
so  narrow  that  they  are  unsuitable  for  carriages.  The 
jinrikisha,  a  kind  of  chaise  drawn  by  one  or  in  some  cases 
by  two  or  more  men,  supplies  their  place  to  a  great  extent. 
The  introduction  of  tramways  in  some  parts  of  the  town 
has  had  the  good  effect  of  diminishing  the  number  of 
second-rate  carriages  drawn  by  miserable  horses. 

There  are  no  reliable  data  as  to  the  population  of  Yedo 
during  the  shogunate  (see  below).  Owing  to  the  influx 
caused  by  the  periodical  visits  of  the  daimios  with  their 
numerous  attendants,  it  probably  exceeded  one  million 
during  the  early  part  of  the  present  century.  At  the 
abolition  of  the  shogunate  there  was  a  marked  decrease, 
but  the  returns  of  recent  years  (1,121,560  in  1881 ; 
1,173,603  in  1883;  1,300,073  in  1885)  indicate  a  rapid 
increase.  Of  the  1,519,781  who  constituted  the  popula 
tion  in  1886,  1,211,357  are  to  be  classed  as  belonging 
to  the  town  proper,  and  308,424  to  the  six  suburban 
districts.  The  sanitary  condition  of  the  city  leaves  much 
to  be  desired,  but  extensive  improvements  are  now  being 
carried  out.  The  general  health,  however,  is  good,  and 
the  enforcement  of  vaccination  has  virtually  stamped  out 
the  scourge  of  small-pox.  The  deaths  from  cholera  are 
occasionally  very  numerous,  especially  among  the  lower 
classes. 

A  well-organized  system  of  education  exists,  under  the 
supervision  of  the  ministry  of  education.  In  1885  there 
were  in  the  Tokio-Fu  658  public  and  private  elementary 
schools,  with  1563  teachers, — the  cost  of  maintaining 
public  schools  being  145,152  yen  (Japanese  dollars).  In 
the  same  year  the  boys  and  girls  of  school  age  numbered 
172,653,  of  whom  77,001  attended  schools  recognized  by 
the  Government.  Kindergartens  on  the  European  system 
have  been  introduced.  There  are  also  the  shihangakko 
(normal  schools),  the  chugakko  (middle  schools),  and 
schools,  both  Government  and  private,  for  special  branches. 
In  the  district  of  Hongo  is  the  imperial  university,  sub 
divided  into  the  four  branches  of  law,  science,  medicine, 
and  literature.  Many  of  the  students  attain  a  high  degree 
of  proficiency. 

No  mention  is  made  of  Tokio  in  Japanese  history  before  the  end 
of  the  12th  century.  It  appears  to  have  assumed  no  importance 
till  about  1457,  when  Ota  Dokwan,  a  general  in  the  service  of 
Uyesugi  Sadamasa,  governor  of  Kamakura,  built  a  castle  there. 
About  thirty  years  later  the  town  fell  into  the  hands  of  Hojo  of 
Odawara,  and  subsequently,  on  his  overthrow  by  Hideyoshi  and 
lyeyasu,  the  castle  was  granted  to  the  latter,  who  was  the  founder 
of  the  shogun  house  of  Tokugawa.  In  1590  lyeyasu  made  his 
formal  entry  into  the  castle  of  Yedo,  the  extent  of  which  he  greatly 
enlarged.  From  this  date  the  real  importance  of  Yedo  commenced. 
The  family  of  the  Tokugawas  furnished  the  shoguns  (or  tycoons) 
of  Japan  for  nearly  three  hundred  years,  and  these  resided  during 
that  period  at  Yedo.  Under  them  the  town  was  vastly  extended, 
land  was  reclaimed  from  the  bay,  canals  were  constructed,  and  a 
water  supply  introduced.  The  shoguns  compelled  the  daimios 
(feudal  lords)  to  reside  at  Yedo  with  their  numerous  retinues  dur- 
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ing  a  considerable  portion  of  their  lives,  and  thus  the  prosperity 
of  the  town  rapidly  increased.  At  the  restoration  of  the  supreme 
authority  of  the  emperor  in  1868  the  shogunate  was  abolished,  and 
the  population  of  Yedo  speedily  decreased.  A  fresh  vitality  was 
again  imparted  by  the  transfer  of  the  court  from  Kioto,  and  the 
town  then  received  its  present  name  Tokio  (eastern  capital).  It 
has  since  been  the  seat  of  the  imperial  Government,  and  may  be 
considered  the  centre  of  the  political,  commercial,  and  literary 
activity  of  Japan.  It  is  the  channel  through  which  the  stream  of 
European  civilization  pours  into  the  country,  and  all  recent  pro 
gress  has  there  taken  its  rise.  (R.  S.  L. ) 

TOLAND,  JOHN  (1670-1722),  or  Janus  Junius,  as  his 
sponsors  are  said  to  have  named  him,  usually  described 
as  a  chief  leader  of  the  English  deists,  was  born 
November  30,  1670  or  1671,  in  the  north  of  Ireland, 
near  Londonderry.  He  was  the  son,  perhaps  illegiti 
mate,  of  Catholic  parents,  and  was  brought  up  in  their 
faith.  But  in  his  fifteenth  year  he  became  a  zealous 
Protestant,  and  in  1687  he  passed  from  the  school  at 
Eedcastle  to  Glasgow  university,  recommended  by  the 
magistrates  of  Eedcastle  "  for  his  affection  to  the  Protest 
ant  religion."  Thus  early  in  life  he  became  "  accustomed 
to  examination  and  inquiry,  and  was  taught  not  to  cap 
tivate  his  understanding  to  any  man  or  society."  After 
three  years  at  Glasgow  he  entered  the  university  of  Edin 
burgh,  taking  his  M.A.  degree  there  June  30,  1690.  He 
then  spent  a  short  time  in  some  Protestant  families  in 
England,  and  with  their  assistance  went  to  Leyden  univer 
sity,  to  qualify  him  for  entering  the  Dissenting  ministry. 
He  spent  about  two  years  in  Leyden,  studying  ecclesi 
astical  history  especially  under  the  famous  scholar  Fred 
erick  Spanheim.  At  the  expiration  of  that  time  he  took 
up  his  abode,  January  7,  1694,  at  Oxford,  having  good 
introductions  to  Creech,  Mill,  and  others.  Here  he  made 
large  use  of  the  Bodleian  Library,  and  soon  acquired  the 
reputation  of  being  "  a  man  of  fine  parts,  of  great  learn 
ing,  and  of  little  religion,"  though  there  is  no  evidence  to 
show  that  the  last  distinction  was  justly  his  due.  His 
letters  show  that  he  then  claimed  to  be  a  decided 
Christian,  and  that  he  was  too  orthodox  to  be  classed  with 
the  Arians  or  the  Socinians.  At  the  same  time  the 
characteristic  freedom  and  originality  of  his  mind  were 
displayed  by  his  anticipation  of  subsequent  doubts  of 
the  integrity  of  the  book  of  Job,  and  the  separation  of 
the  historical  prologue  and  the  speeches  of  Elihu  from  the 
original  poem.  While  at  Oxford  he  commenced  the  book 
which  called  him  into  notoriety,  and  became  one  of  the 
standard  "  deistical  writings  " — his  Christianity  not  Mys 
terious?-  The  book  gave  great  offence,  and  several  replies 
to  it  were  immediately  published.  The  author  was  pro 
secuted  by  the  grand  jury  of  Middlesex  the  year  of  its 
publication ;  and,  when  he  attempted  to  settle  in  Dublin 
at  the  beginning  of  1697,  he  was  greeted  with  dangerous 
denunciations  from  the  pulpits  and  elsewhere.  He  was 
soon  prosecuted  before  the  court  of  King's  Bench,  and  on 
September  9th  his  book  was  condemned  by  the  Irish 
parliament  to  be  burned  and  its  author  to  be  arrested. 
He  escaped  the  latter  part  of  the  sentence  by  flight  to 
England.  The  title  and  the  philosophical  principles  of 
Toland's  book  were  singularly  akin  to  those  of  Locke's 
famous  work,  The  Reasonableness  of  Christianity,  pub 
lished  the  year  before ;  and  Locke's  opponents  seized  the 
opportunity  of  fathering  upon  the  philosopher  the  doc 
trines  of  his  more  heterodox  and  less  guarded  disciple. 
Thus  Toland's  work  became  the  occasion  of  the  celebrated 
controversy  between  Stillingfleet  and  Locke,  in  which 
Locke  takes  pains  to  show  the  difference  between  his  posi 
tion  and  Toland's.  Toland's  next  work  of  importance  was 

1  The  first  edition,  London,  1696,  was  anonymous ;  the  second, 
published  the  same  year,  bore  on  the  title-page  his  name,  and  received 
a  preface  and  some  slight  alterations  ;  and  the  third  appeared  in  1702 
with  an  appended  Apology  for  Mr  Toland. 


his  Life  of  Milton  (1698),  in  which,  in  connexion  with  his 
exposure  of  the  fictitious  authorship  of  the  Eikon  BasiliJce, 
he  found  occasion  to  make  reflexions  on  "  the  numerous 
supposititious  pieces  under  the  name  of  Christ  and  His 
apostles  and  other  great  persons."  This  provoked  the 
charge  that  he  had  called  in  question  the  genuineness 
of  the  New  Testament  writings,  and  he  replied  in  his 
Amyntor,  or  a  Defence  of  Milton's  Life  (1699),  to  which  he 
added  a  remarkable  list  of  what  are  now  called  apocryphal 
New  Testament  writings.  In  his  remarks  he  really  opened 
up  the  great  question  of  the  history  of  the  canon,  towards 
the  examination  of  which  Stephen  Nye,  Jeremiah  Jones, 
and  Nathanael  Lardner  made  in  reply  to  him  the  first  valu 
able  contributions.  The  next  year  his  Amyntor  and  Chris 
tianity  not  Mysterious  were  under  discussion  in  both  Houses 
of  Convocation,  and  the  Upper  House  declined  to  proceed 
against  the  author.  In  1701  Toland  spent  a  few  weeks 
at  Hanover  as  secretary  to  the  embassy  of  the  earl  of 
Macclesfield,  and  was  received  with  favour  by  the  electress 
Sophia  in  acknowledgment  of  his  book  Anglia  Libera,  a 
defence  of  the  Hanoverian  succession.  On  his  return  from 
the  Continent  he  published  a  defence  of  himself,  and  of 
the  bishops  for  not  prosecuting  him,  Vindicius  Liberius 
(1702),  and  several  political  pamphlets.  The  next  year 
he  visited  Hanover  and  Berlin,  and  was  again  graciously 
received  by  the  electress  and  her  daughter  Sophia  Char 
lotte,  queen  of  Prussia.  On  his  return  to  England  (1704) 
he  published  Letters  to  Serena,  and  afterwards  acknowledged 
that  the  queen  of  Prussia  was  intended  by  the  pseudonym. 
In  these  letters  he  anticipated  some  of  the  speculations  of 
modern  materialism.  The  next  year  appeared  his  Account 
of  Prussia  and  Hanover,  of  which  Carlyle  has  made  use 
in  his  Life  of  Frederick  the  Great.  From  1707  to  1710 
he  is  again  on  the  Continent, — at  Berlin,  Hanover,  Diissel- 
dorf,  Vienna,  Prague,  and  The  Hague,  with  very  varying 
fortunes,  but  generally  of  an  adverse  character.  In  1709 
he  published  Adeisidxmon  and  Origines  Judaicse.  (The 
Hague),  in  which,  amongst  other  things,  he  maintained 
that  the  Jews  were  originally  Egyptians,  and  that  the  true 
Mosaic  institutions  perished  with  Moses.  This  work  pro 
voked  a  number  of  replies  from  Continental  theologians. 
In  1710  he  returned  to  England,  living  chiefly  in  London 
and  latterly  at  Putney,  loving  the  country  and  his  books, 
and  subsisting  precariously  upon  the  earnings  of  his  pen 
and  the  benevolence  of  his  patrons.  His  literary  projects 
were  numerous  (see  the  incomplete  list  in  Mosheim) ; 
and  the  nobler  traits  of  his  warm  Irish  nature  appear  in 
his  projected  history  of  the  ancient  Celtic  religion  and  his 
chivalrous  advocacy  of  the  naturalization  of  the  Jews.  The 
last  of  his  theological  works  were  Nazarenus,  or  Jewish, 
Gentile,  and  Mahometan  Christianity  (1718),  and  Tetra- 
dymus  (1720),  a  collection  of  essays  on  various  subjects, 
in  the  first  of  which,  "  Hodegus,"  he  set  the  example 
subsequently  followed  by  Reimarus  and  the  rationalistic 
school  in  Germany,  of  interpreting  the  Old  Testament 
miracles  by  the  naturalistic  method,  maintaining,  for  in 
stance,  that  the  pillar  of  cloud  and  of  fire  of  Exodus  was 
a  transported  signal-fire.  His  last  and  most  offensive 
book  was  his  Pantheislicon  (Cosmopoli,  1720).  He  died 
May  11,  1722,  as  he  had  lived,  in  great  poverty,  in  the 
midst  of  his  books,  with  his  pen  in  his  hand,  and  left 
behind  him  a  characteristic  Latin  epitaph,  in  which  he 
could  justly  claim  to  have  been  "veritatis  propugnator, 
libertatis  assertor." 

Toland  is  generally  classed  with  the  deists,  but  at  the  time 
when  he  wrote  his  first  book,  Christianity  not  Mysterious,  he  was 
decidedly  opposed  to  deism,  nor  does  Leland  deal  with  that  work 
as  an  exposition  of  deistical  views.  The  design  of  the  work  was  to 
show,  by  an  appeal  mainly  to  the  tribunal  of  Scripture,  that  there 
are  no  facts  or  doctrines  of  the  "gospel,"  or  "the  Scriptures,"  or 
"Christian  revelation"  which,  when  revealed,  are  not  perfectly 
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plain,  intelligible,  and  reasonable,  being  neither  contrary  to  reason 
nor  incomprehensible  to  it.  The  work  undoubtedly  aimed  a  blow 
at  some  of  the  dogmas  of  later  Christian  times,  but  it  claimed  to 
be  "  a  vindication  of  God's  revealed  will  against  the  most  unjust 
imputations"  which  occasioned  "so  many  deists  and  atheists." 
Toland's  line  of  argument  is  to  show  that  the  supposition  of  the 
doctrines  of  the  gospel  being  repugnant  to  clear  and  distinct  ideas 
and  common  notions  leads  into  absurdities  and  inevitable  scep 
ticism  ;  that  the  proof  of  the  Divinity  of  Scripture  is  its  self- 
evidencing  power;  that,  though  men  are  dependent  on  Divine 
revelation  for  the  knowledge  of  the  most  important  truths,  the 
truths  must  themselves  be  plain  and  intelligible  when  revealed; 
that  all  the  doctrines,  precepts,  and  miracles  of  the  New  Testament 
are  perfectly  intelligible  and  plain;  that,  though  reason  is  dis 
ordered  in  the  case  of  many  men,  the  disorder  is  not  in  the  faculty 
itself  but  in  the  use  made  of  it;  that  in  the  New  Testament 
"mystery"  never  means  anything  inconceivable  in  itself,  but 
things  naturally  intelligible  enough,  which  are  either  so  veiled  by 
figurative  words  or  rites,  or  so  lodged  in  God's  sole  knowledge  and 
decree,  that  they  could  uot  be  discerned  without  special  revela 
tion;  that  no  miracle  of  the  gospel  is  contrary  to  reason,  for  they 
were  all  produced  according  to  the  laws  of  nature,  though  above  its 
ordinary  operations,  which  were  therefore  supernaturally  assisted  ; 
that  mysteries  were  first  introduced  into  Christianity  by  the  early 
admission  into  the  church  of  Levitical  ceremonies  and  heathen 
rites  and  mysteries,  and  especially  by  mixing  up  heathen  philo 
sophy  with  the  simple  religion  of  Christ.  The  work  was  intended 
to  be  the  first  of  three  discourses,  in  the  second  of  which  he  was 
to  attempt  a  particular  and  rational  explanation  of  the  reputed 
mysteries  of  the  gospel,  and  in  the  third  a  demonstration  of  the 
verity  of  Divine  revelation  against  atheists  and  all  enemies  of  re 
vealed  religion.  But,  like  so  many  other  of  his  numerous  projects, 
this  failed  of  execution.  After  his  Christianity  not  Mysterious 
and  his  Amyntor,  Toland's  Nazarenus  was  of  chief  importance,  as 
•calling  attention  to  the  right  of  the  Ebionites  to  a  place  in  the 
early  church,  though  it  altogether  failed  to  establish  his  main 
argument  or  to  put  the  question  in  the  true  light.  His  PantTieis- 
ticon,  sive  Formula  celebrandse  Sodalitatis  Socralicss,  of  which  he 
printed  a  few  copies  for  private  circulation  only,  gave  great  offence 
as  a  sort  of  liturgic  service  made  up  of  passages  from  heathen 
authors,  in  imitation  of  the  Church  of  England  liturgy.  The  title 
also  was  in  those  days  alarming,  and  still  more  so  the  mystery 
which  the  author  threw  round  the  question  how  far  such  societies 
of  pantheists  actually  existed.  Poor  Toland  had  been  outlawed 
by  the  churches  of  his  day,  and  took  a  most  imprudent  delight  in 
alarming  and  mystifying  his  persecutors.  This  and  all  his  later 
works  must  be  read  from  the  point  of  view  first  suggested  by 
Herder :  "  Who  can  refuse  to  see  in  Toland  the  man  of  wide  reading 
and  of  clear  intellect,  and  the  earnest  inquirer,  although,  as  em 
bittered  by  persecutions,  with  every  fresh  book  he  dipped  his  pen 
in  a  more  biting  acid?" 

See  Mosheim's  Vindicix  Antiqwe  Chris lianorum  Discipline,  1st  ed.,  1720,  2d 
ed.,  1722  (the  life  of  Toland  prefixed  to  the  2d  edition  of  this  essay  gives  still  the 
best  and  most  learned  account  we  have  of  his  life  and  writings);  "  Memoirs  of 
the  Life  and  Writings  of  Mr  John  Toland,"  by  Des  Maizeaux,  prefixed  to  The 
Miscellaneous  Works  of  Mr  John  Toland,  in  2  vols.,  London,  1747;  Leland's  View 
of  the  Principal  Deistical  Writers;  Herder's  Adr  as  lea;  Lechler's  Geschichte  des 
englischen  Deismus ;  Isaac  Disraeli's  Calamities  of  Authors ;  Theological  Rerieic, 
November  1864;  Hunt's  article  in  Contemporary  Review,  vol.  viii.,  and  his  Reli 
gious  Thought  in  England;  Leslie  Stephen's  History  of  English  Thought  in  Eigh 
teenth  Century ;  Cairns's  Cunningham  Lectures  for  1880.  On  Toland's  relation  to 
the  subsequent  TUbingen  school,  as  presented  in  his  Nazarenus,  see  Theological 
Review,  Oct.,  1877;  and  on  his  relation  to  materialism,  F.  A.  Lange's  Geschichte 
des  Materialismus.  (J.  F.  S.) 

TOLEDO,  a  province  of  Spain,  in  New  Castile,  is 
bounded  on  the  N.  by  Avila  and  Madrid,  on  the  E.  by 
Cuenca,  on  the  S.  by  Ciudad  Real,  and  on  the  W.  by 
Caceres,  and  has  an  area  of  5620  square  miles.  The 
surface  is  throughout  lofty,  and  in  a  great  part  of  its 
extent  mountainous.  Towards  the  centre,  indeed,  there 
are  extensive  plains  or  tablelands,  but  the  whole  of  the 
south  and  east  is  occupied  by  the  Montes  de  Toledo,  which 
separate  the  waters  of  the  Tagus  on  the  north  from  those 
of  the  Guadiana  on  the  south.  These  mountains  are  of  no 
great  height ;  and  they  -were  once  densely  covered  with 
forests,  which  have  now  been  almost  entirely  cut  down, 
although  there  are  still  woods  and  groves  of  considerable 
extent  on  their  lower  slopes.  Branches  of  this  chain 
enclose  the  province  on  the  east  and  west,  and  part  of 
the  range  that  stretches  north  of  the  Tagus  approaches 
its  north-western  frontier.  Toledo  is  well  watered  by  the 
Tagus  and  its  affluents, — the  Tajuna,  Jarama,  Guadar- 
rama,  Alberche,  and  Tietar  on  the  north,  and  the  Algodor, 
Torcon,  Pusa,  Sangrera,  and  Cedron  on  the  south.  The 


Guadiana  forms  for  a  short  distance  the  south-western 
frontier,  and  its  tributary  the  Giguela  waters  the  eastern 
part  of  the  province.  The  country  is  rich  in  minerals,  as 
yet  almost  entirely  unworked,  containing  veins  of  gold, 
silver,  lead,  iron,  quicksilver,  copper,  and  tin.  Coal,  alum, 
cinnabar,  <tc.,  are  also  found.  The  soil  produces  corn, 
pulse,  potatoes,  oil,  wine,  flax,  oranges,  lemons,  chestnuts, 
and  melons  in  fair  abundance,  but  the  trade  in  agricultural 
products  is  almost  confined  to  the  province  itself.  The 
number  of  sheep  and  goats  is  few,  of  horses  and  mules 
still  less ;  while  the  only  oxen  are  those  used  in  agri 
culture.  Bees  and  silkworms  are  kept  in  considerable 
number.  Manufactures  once  flourished,  but  are  now  in  a 
very  low  state, — silk  and  woollen  cloth,  earthenware,  soap, 
oil,  chocolates,  wine,  rough  spirit  (aguardiente),  guitar 
strings,  and  arms  being  almost  the  only  -  articles  made. 
The  province  is  traversed  by  three  lines  of  railway, — 
that  of  Madrid  Seville-Cadiz  in  the  east,  Madrid-Toledo- 
Ciudad  Real  through  the  centre,  and  Madrid-Caceres- 
Lisbon  in  the  north.  There  are  12  partidos  judicial es 
and  206  ayuntamientos  ;  and  three  senators  with  eight 
deputies  are  returned  to  the  cortes.  The  total  population 
in  1885  was  332,000;  the  only  towns  with  a  population 
exceeding  10,000  are  Toledo  (20,251)  and  Talavera  de  la 
Reina  (11,986).  Some  of  the  most  brilliant  fighting  of 
the  Peninsular  War  took  place  in  Toledo  and  the  neigh 
bouring  province  of  Caceres,  the  battle  of  Talavera  de  la 
Reina  being  fought  on  the  27th  and  28th  of  July  1809. 

TOLEDO,  the  capital  of  the  above  province,  and  once 
of  the  whole  of  Spain,  stands  upon  a  circle  of  seven  hills, 
2400  feet  above  the  sea,  and  washed  on  three  sides  by  the 
Tagus.  It  is  37  miles  west-south-west  of  Madrid.  The 
river  is  spanned  by  two  fine  stone  bridges, — the  Alcantara, 
a  Moorish  bridge  of  a  single  arch,  giving  entrance  to  the 
city  from  the  east,  and  the  other,  that  of  San  Martin,  from 
the  west,  while  between  them  the  river  makes  a  sweep 
southwards.  The  place  is  enclosed  on  the  land  side  by 
two  walls,  'still  in  fairly  perfect  condition, — the  inner  one 
being  built  by  King  "VVamba  in  the  7th  century,  the  outer 
by  Alfonso  VI.  in  1109.  The  gates  are  numerous  and 
well  preserved,  the  most  noteworthy  being  the  famous 
Puerta  del  Sol,  the  Puerta  Visagra,  and  the  Cambron. 
Some  Roman  remains  (a  circus,  &c.)  lie  without  the  walls, 
on  the  plain  to  the  north-west.  The  appearance  of  Toledo 
from  a  distance  is  imposing  in  the  extreme,  from  its  noble 
situation  and  the  terraced  lines  of  its  buildings ;  but  upon 
a  nearer  approach  it  reveals  itself  as  dull  and  decayed 
enough,  with  little  or  no  traffic  in  the  streets,  and  a 
strange  silence  brooding  over  all  its  ways.  The  houses 
are  large,  massive,  and  gloomy,  generally  Moorish  in  style, 
of  the  12th,  13th,  and  14th  centuries,  with  a  great  central 
patio  (courtyard),  and  yielding  abundant  traces  of  Arabic 
decoration.  The  principal  public  square  is  the  Zocodover. 
It  forms  the  favourite  promenade,  and  from  it  the  one  fairly 
wide  street  of  the  city  leads  to  the  cathedral.  The  latter 
is  the  glory  of  Toledo,  and  one  of  the  finest  monuments  of 
art  in  Spain.  Built  upon  the  site  of  an  ancient  mosque, 
and  commenced  in  1227,  it  was  completed  in  1492  ;  and, 
though  sacked  over  and  over  again, — finally  by  the  French 
under  La  Houssaye  in  1808, — it  is  still,  with  the  excep 
tion,  perhaps,  of  the  cathedral  of  Seville,  the  richest  and 
most  magnificent  foundation  in  the  Peninsula.  The  ex 
terior  is  unfortunately  hidden  to  a  great  extent  by  mean 
surrounding  buildings,  but  the  fine  western  fa9ade,  with 
its  two  towers,  one  rising  325  feet,  is  effective.  The 
interior  is  somewhat  dwarfed  in  appearance  by  the  immense 
width.  It  is  404  feet  long  by  204  feet  broad,  and  is 
divided  by  84  pillars  into  five  naves,  with  central  lantern 
and  choir,  and  a  complete  series  of  side  chapels.  Most 
of  these-  latter  are  late  additions,  of  the  15th  and  16th 
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centuries,  and  are  very  magnificent  in  detail.  The  16th- 
century  stained-glass  windows,  chiefly  of  Flemish  work, 
are  superb  ;  and  the  treasury,  reliquaries,  and  library,  not 
withstanding  their  repeated  despoilings,  are  not  unworthy 
of  the  see  which  styles  itself  the  "  first  of  all  the  Spains." 
In  the  Muzarabic  chapel  the  ritual  known  by  that  name 
is  still  performed  daily.  Within  the  precincts  of  the 
cathedral  are  interred  the  archbishops  and  cardinals 
Tenorio,  Fonseca,  Mendoza,  Ximenez,  the  great  constable 
Alvaro  de  Luna,  and  a  long  array  of  kings  and  heroes. 
The  archbishop  is  primate  of  Spain,  and  has  for  suffragans 
Coria,  Cuenca,  Siguenza,  and  Palencia.  Besides  the 
cathedral  Toledo  still  possesses  a  great  number  of  fine 
churches  and  other  religious  buildings,  together  with 
numerous  Moorish  and  Jewish  monuments.  The  most 
important  church  is  the  15th-century  florid  Gothic  San 
Juan  de  los  Keyes,  built  by  Ferdinand  and  Isabella. 
The  best  Moorish  work  is  to  be  found  in  the  old  Jewish 
synagogues  of  Santa  Maria  la  Blanca  and  El  Transito, 
in  the  mosques  of  Cristo  de  la  Luz  and  Las  Tornerias, 
in  some  private  houses,  and  in  the  later  churches  of  San 
Koman,  Santo  Tome,  Santiago,  and  Santa  Leocadia.  The 
patio  and  staircase  of  the  hospital  of  Santa  Cruz  pre 
sent  some  of  the  finest  Renaissance  work  extant.  Seen 
from  afar,  the  Alcazar,  or  royal  palace,  is  one  of  the  most 
conspicuous  features  of  the  city.  It  stands  upon  a  com 
manding  position  overlooking  the  Tagus,  and  was  origin 
ally  built  by  King  Wamba,  but  has  been  repeatedly  altered 
and  pulled  about.  It  was  almost  entirely  rebuilt  by 
Charles  V.  and  Philip  II.,  under  the  architects  Covarrubias 
and  Herrera,  and  has  lately  been  converted  into  a  huge 
military  academy.  The  city  is  provided  with  numerous 
elementary  schools,  a  public  library,  museum,  town-hall, 
and  several  large  hospitals.  The  well-known  manufactory 
of  swords  is  about  a  mile  to  the  north-west,  beyond  the 
Cambron  gate.  It  is  in  excellent  order,  and  produces 
blades  as  perfect  as  ever,  but  is  no  longer  of  great  im 
portance,  employing  only  about  120  hands. 

Toledo  existed  in  the  time  of  the  Romans,  who  conquered  it 
in  193  B.C.  They  strengthened  the  fortifications,  and  built  an 
aqueduct  to  supply  the  place  with  water.  By  the  Goths,  who 
captured  the  city  in  467  A.D.,  these  works  were  kept  up  and 
improved;  and,  under  the  Moorish  domination,  from  714  to  1085, 
Toledo  was  second  only  to  Cordova  in  rank  and  importance,  with 
a  population  of  200,000  souls.  Alfonso  VI.  of  Castile  and  Leon 
recovered  the  stronghold  in  1085;  and  under  him  and  his  succes 
sors  it  continued  to  flourish  until  the  permanent  establishment  of 
the  court  at  Madrid  gave  a  deathblow  to  its  prosperity.  The 
population  now  is  no  more  than  20,000. 

TOLEDO,  a  city  of  the  United  States,  the  county  seat 
of  Lucas  county,  Ohio,  is  situated  in  41°  40'  N.  lat.  and 
83°  33'  W.  long.,  chiefly  upon  a  peninsula  between  the 
Maumee  on  the  south  and  the  Ottawa  upon  the  north, 
just  above  their  points  of  discharge  into  Maumee  Bay, 
and  5  miles  from  Lake  Erie.  A  small  part  of  it,  for 
merly  known  as  Maumee  City,  lies  south  of  the  Maumee. 
Toledo  includes  an  area  of  21  '5  square  miles  within  its 
corporate  limits.  The  bay  and  river  form  an  excellent 
harbour  and  roadstead.  The  harbour  is  easily  made  and 
is  well  sheltered,  and  the  bottom  affords  good  holding 
ground.  Besides  being  open  to  the  navigation  of  the 
Great  Lakes,  Toledo  is  the  terminus  of  the  Miami  and 
Erie  Canal,  connecting  it  with  Cincinnati  (184  miles 
distant).  Seventeen  railroad  lines  enter  it,  making  it  one 
of  the  principal  railroad  centres  of  the  country.  The  site 
of  Toledo  and  the  surrounding  country  are  very  level,  and 
only  slightly  elevated  above  Lake  Erie.  The  soil  is  very 
productive,  and  is  highly  cultivated,  being  largely  devoted 
to  market  gardening.  There  are  three  public  parks, 
having  a  total  area  of  41  acres.  The  city  is  well  sewered. 
Water  is  obtained  by  pumping.  The  city,  which  is 
divided  into  eight  wards,  had  in  1880  a  population  of 


50,137.  The  number  is  probably  now  (1887)  not  far 
from  65,000.  In  1840,  1850,  1860,  and  1870  respect 
ively  the  population  was  returned  at  1224,  3829,  13,768, 
and  31,584. 

Besides  its  large  commercial  interests,  as  one  of  the  principal 
ports  upon  the  Great  Lakes,  and  its  importance  as  one  of  the  leading 
railroad  centres  of  the  country,  Toledo  holds  high  rank  as  a  manu 
facturing  city.  The  capital  invested  in  this  class  of  industries  in 
1880  exceeded  $5,500,000,  and  the  products  were  valued  at  double 
this  sum.  They  employed  nearly  7000  persons,  and  paid  in  wages 
over  two  and  a  quarter  millions  of  dollars.  These  industries  are 
very  varied  in  character,  but  consist  largely  in  lumber  manufactures, 
brewing,  and  iron  and  steel  manufactures. 

The  first  settlement  within  what  are  now  the  corporate  limits  of 
Toledo  was  made,  shortly  after  the  war  of  1812,  upon  the  south 
bank  of  the  Maumee.  North  of  the  river  no  settlements  were 
attempted  until  1832,  when  the  villages  of  Port  Lawrence  and 
Vistula  were  commenced  in  what  is  now  the  heart  of  the  city.  In 
the  following  year  they  were  united  under  the  present  name.  The 
city  was  incorporated  in  1837.  In  1852  it  was  made  the  county 
seat,  and  in  1874  its  corporate  limits  were  considerably  enlarged. 

TOLL  is  a  sum  of  money  paid  for  the  use  and  enjoy 
ment  of  a  privilege.  In  England  it  is  now  always  or 
almost  always  a  sum  of  money;  but  formerly  tolls  in  kind 
were  not  unknown.  An  instance  is  afforded  by  the  Act 
of  36  Geo.  III.  c.  85,  substituting  a  money  payment  for 
tolls  of  corn  in  kind  taken  by  millers,  with  an  exception 
in  favour  of  tolls  taken  by  custom  in  soke  mills.  Such 
customary  tolls,  if  any  such  now  exist,  are  apparently  the 
only  examples  remaining  of  tolls  in  kind.  The  Weights 
and  Measures  Act,  1878,  enacts  that  all  tolls  are  to  be 
charged  and  collected  according  to  imperial  weights  and 
measures. 

The  word  toll,  in  its  earliest  use,  appears  to  have  signified  a 
franchise  enjoyed  by  lords  of  manors,  and  is  defined  by  Glanvill 
as  the  liberty  of  buying  and  selling  in  one's  own  laud  :  "  tol, 
quod  nos  vocamus  theloneum,  scilicet  libertatem  emendi  et 
vendendi  in  terra  sua."  The  word  then  became  used  to  denote 
duties  payable  to  the  crown,  especially  on  wool,  generally  with  an 
inseparable  epithet  indicative  of  unpopularity.  It  thus  took  the 
form  of  "maletote"  or  "malum  toluetum,"1  against  which  many 
early  statutes  were  directed,  from  the  Magna  Carta  of  John  till  the 
final  abandonment  of  the  duty  by  Edward  III.  In  modern  English 
law  toll  is  either  an  incident  of  a  FRANCHISE  (q.v.\  as  of  a  market 
or  fair,  or  is  independent  of  franchise.  In  the  latter  case  it  is 
claimed  by  prescription,  as  toll  traverse  or  toll  thorough,  or  is 
created  by  Act  of  Parliament,  as  in  the  case  of  turnpikes,  railways, 
harbours,  navigable  rivers,  and  canals.  Toll  traverse  is  paid  for 
passing  over  a  private  way,  bridge,  or  ferry.  No  consideration 
need  be  proved.  Toll  thorough  is  paid  for  the  use  of  a  highway. 
In  this  case,  if  charged  by  a  private  person,  some  consideration, 
such  as  repair  of  the  highway,  must  be  shown,  as  such  a  toll  is 
against  common  right.  In  one  case,  that  of  the  Cornish  custom 
of  tin-bounding,  the  right  to  tin  tolls  may  depend  upon  custom. 
At  common  law  a  toll  must  be  reasonable.  The  same  principle 
appears  in  various  Acts  of  Parliament.  The  Statute  of  Westminster 
the  First,  3  Edw.  I.  c.  31,  inflicts  a  penalty  for  taking  excessive 
toll.  The  Railway  Clauses  Consolidation  Act,  1845,  and  most 
special  Acts  of  railway  companies  provide,  by  what  are  known  as 
the  Shaftesbury  clauses,"  for  the  equality  of  tolls,  that  is,  that 
all  persons  and  classes  of  goods  shall  under  like  circumstances  be 
treated  alike  as  to  charges.  A  right  of  distress  is  incident  to  the 
right  to  impose  tolls,  but  the  distress  cannot  be  sold  unless  an  Act 
of  Parliament  expressly  authorizes  the  sale.  Tolls  are  rateable  for 
the  relief  of  the  poor  where  they  are  appurtenant  to  land,  but  not 
where  they  are  extrinsic  profits  not  arising  from  the  possession  of 
land.  Exemption  from  tolls  may  be  claimed  by  the  prerogative, 
by  grant  or  prescription,  or  by  Act  of  Parliament.  The  king  pays 
no  toll,  and  may  grant  to  another  exemption  from  toll.  The 
exemptions  by  Act  of  Parliament  mainly  affect  persons  in  the 
public  service,  clergy  on  their  parochial  duty,  and  persons  going 
to  or  returning  from  their  usual  place  of  religious  worship.  Most 
of  the  exceptions  from  turnpike  tolls  will  be  found  in  3  Geo.  IV. 
c.  126.  Turnpike  tolls,  bridge  money,  and  causeway  mail  were 
abolished  in  Scotland  by  the  Roads  and  Bridges  Act,  1878,  as  from 
the  1st  June  1883.  In  England  there  has  been  no  such  general 
abolition,  but  the  abolition  of  tolls  has  been  facilitated  by  several 
recent  Turnpike  Acts,  and  their  entire  disappearance  is  only  a 
question  of  time. 

In  the  United  States  tolls  are  a  subject  for  State  legislation, 

1  The  same  term  was  known  in  mediaeval  Italy.  Dante,  in  Inferno, 
xi.  36,  alludes  to  "toilette  dannose." 
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except  in  a  few  instances  in  which  Acts  of  Congress  have  dealt 
with  tolls  in  rivers  and  harbours  (see  Revised  Statutes,  tit.  IxiiL). 
The  question  of  tolls  was  at  one  time  an  important  one  in 
international  law.  Tolls  were  exacted  on  certain  straits  and  tidal 
rivers  by  virtue  of  the  sovereignty  of  a  particular  state.  Such 
tolls  have  mostly  ceased  or  been  redeemed.  Notable  instances 
were  the  Scheldt  tolls  and  the  Sound  dues  levied  by  Denmark. 
See  NAVIGATION  LAWS. 

TOLUCA,  or  TOLOCCAN,  a  city  of  Mexico,  the  capital  of 
the  state  of  Mexico,  on  the  Mexican  National  Railway,  45 
miles  south-west  from  the  federal  capital.  It  lies  on  the 
west  side  of  the  Anahuac  tableland,  at  the  foot  of  Mount 
San  Miguel  de  Tutucuitlalpillo,  at  an  elevation  of  8653 
feet  above  the  sea,  being  the  highest  town  in  the  republic 
next  to  the  mining  station  of  Ameca-meca  (which  is  8800 
feet).  Toluca  had  in  1886  a  population  of  about  12,000, 
and  is  usually  described  as  a  well-built  flourishing  town, 
with  fine  buildings  and  clean  well-drained  streets.  But 
T.  M.  Brocklehurst,  who  visited  it  in  1880,  gives  an  un 
favourable  impression  of  the  place,  which  presented  nothing 
attractive  beyond  the  Portales,  a  fine  arcade  running  round 
a  large  block  of  central  buildings,  with  a  number  of  good 
shops  under  the  arches  (Mexico  To-day,  p.  222).  There 
is  also  a  good  theatre,  and  in  the  Plaza  de  los  Martires 
a  well-executed  white  marble  monument  to  the  patriot 
Miguel  Hidalgo  y  Costilla.  But  the  Carmen,  Vera  Cruz, 
and  one  or  two  other  churches  are  dirty  and  tawdry,  with 
out  presenting  any  striking  architectural  features.  The 
city  is  traversed  by  a  foul  stream  flowing  at  the  bottom 
of  a  barranca  or  deep  ravine,  along  whose  banks  are 
herded  numerous  swine  in  a  half-wild  state,  which  supply 
the  hams  and  sausages  for  which  the  place  is  noted. 
Here  also  soap  and  wax  candles  are  manufactured  and 
supplied  to  the  surrounding  districts.  In  the  south-west 
the  Nevado  de  Toluca,  an  extinct  snow-clad  volcano  with 
a  flooded  crater,  rises  to  a  height  of  15,156  feet  above 
sea-level. 

Although  Toluca  appears  to  have  been  one  of  the  earliest  Toltec 
settlements  in  Anahuac,  its  foundation  dating  probably  from  the 
6th  century,  it  has  preserved  no  remains  of  its  ancient  grandeur, 
nor  have  any  monuments  been  discovered  in  the  district  in  any 
way  comparable  to  those  of  Cholula,  Tula,  Teotihuacan,  and  other 
ancient  centres  of  Toltec  culture.  According  to  M.  Charnay,  Toluca 
formed  one  of  the  chief  starting  points  of  the  great  migrations 
which,  after  the  overthrow  of  the  Toltec  empire  by  the  Chichimec 
irruption  in  the  llth  century,  moved  in  two  parallel  streams  south 
wards,  converging  at  Copan  and  spreading  their  arts  and  industries 
over  Chiapas,  Yucatan,  and  Guatemala  (Ancient  Cities  of  the  New 
World,  1887,  p.  125). 

TOMATO.     See  HORTICULTTJKE,  vol.  xii.  p.  288. 

TOMPA,  MIHALY  (  =  MICHAEL)  (1817-1868),  one  of 
the  best  and  tenderest  Hungarian  lyric  poets,  was  born  in 
1817  at  Rima-Szombat,  in  the  county  of  Gomor,  of  very 
humble  parentage,  his  father  being  village  bootmaker. 
He  studied  law  and  theology  in  Saros-Patak,  and  subse 
quently  at  Budapest ;  but,  feeling  little  inclination  for  the 
first-mentioned  career,  after  many  vicissitudes  he,  at  the 
age  of  thirty,  accepted  the  post  of  Protestant  minister  in 
Beje,  a  small  village  in  his  native  county,  whence,  in  two 
years,  he  removed  to  Kelemer,  and  four  years  later  to 
Hanva,  in  the  county  of  Borsod,  where  he  remained  till 
his  death  in  1868. 

At  the  age  of  four-and-twenty  Tompa  published  his  first  poems 
in  the  Athenaeum,  which  soon  procured  for  him  a  high  reputation. 
His  first  volume,  Nepregek  es  Nepmvnddk  ("Folk-Legends  and 
Folk-Tales"),  in  1846,  met  with  great  success,  and  the  same  may 
be  said  of  the  first  volume  of  his  "  Poems"  in  1847.  In  1848  he 
took  part  in  the  war  of  independence,  acting  as  field  chaplain  to 
the  volunteers  of  his  county  and  seeing  several  battles ;  but  the 
unfortunate  close  of  that  heroic  struggle  silenced  his  poetic  vein 
for  a  considerable  time,  and,  when  in  1852  and  1853  he  gave  vent 
to  his  patriotic  grief  in  some  masterly  allegories  on  the  state  of 
oppressed  Hungary,  he  was  twice  arrested  by  the  Austrian  authori 
ties.  After  being  released  he  published  his  Virdgregek  ("Legends 
of  Flowers  "),  a  collection  of  poems  of  the  highest  order,  showing 
great  imagination  and  love  of  nature,  and  displaying  the  loftiest 


humanity  and  great  meditative  power.  Soon  after  this  he  became 
oppressed  with  melancholy  and  abandoned  this  branch  of  poetry. 
Indeed  from  this  time  he  produced  comparatively  little.  He  pub 
lished  three  volumes  of  sermons,  "which,"  says  his  biographer, 
Charles  Szasz,  Protestant  bishop  of  Budapest,  "  are  among  the  best 
in  Hungarian  literature,  and  will  favourably  compare  with  those 
of  Robertson,  llonod,  or  Parker."  His  collected  poetical  works, 
in  six  volumes,  were  published  at  Budapest  in  1870,  and  again,  in 
four  volumes,  in  1885. 

TOMSK,  a  government  of  Western  Siberia,  extending 
from  the  Chinese  frontier  to  60°  K  lat.,  is  bounded  by 
Tobolsk  on  the  N.W.,  by  Yeniseisk  on  the  N.E.,  by  the 
Chinese  province  of  Khobdo  on  the  S.E.,  and  by  Semi- 
palatinsk  on  the  S.W.  Its  area,  329,040  square  miles,  is 
fully  one  and  a  half  times  that  of  France.  The  surface  is 
most  varied,  including  in  the  south-east  the  high  alpine 
tracts  of  the  Altai  Mountains,  with  an  elevated  steppe 
which  skirts  these,  and  in  the  north-west  and  west  the 
lowlands  of  the  Irtish  and  the  marshy  tracts  of  the  Ob. 

The  Altai  Mountains,  which  cover  within  the  limits  of 
the  Russian  empire  an  area  of  53,000  square  miles,  or 
three  times  that  of  the  whole  of  Switzerland,  although 
visited  by  many  geologists,  still  remain  very  imperfectly 
known,  even  as  regards  their  orography.  The  country  has 
been  mapped  only  along  the  rivers  and  the  course  of  a  few 
footpaths,  and  great  confusion  still  prevails  with  reference 
to  the  directions  of  the  different  chains  of  the  Altai  and  their 
mutual  relations  (compare  SIBERIA).  The  best  descrip 
tions,  however  (including  the  most  recent  by  M.  Potanin),1 
indicate  in  that  part  of  Asia  the  very  same  leading  orograph- 
ical  features  that  are  seen  in  the  Tian-Shan  Mountains 
farther  south,  and  in  the  West  Sayan  range  farther  north. 
A  plateau  with  an  average  altitude  of  more  than  4000 
feet,  watered  by  the  tributaries  of  the  upper  Yenisei,  all 
flowing  in  open  valleys  3000  to  4000  feet  above  the  sea, 
is  known  to  rise  in  that  part  of  north-western  Mongolia 
which  is  drained  by  the  upper  Yenisei  and  Selenga.  The 
surface  of  this  plateau  is  diversified  by  ridges,  and  by 
depressions  like  that  of  the  Ubsa-nor — a  relic  of  what  was 
formerly  a  much  larger  lake.  A  lofty  mountain  chain, 
which  has  its  south-east  foot  on  the  plateau  and  its 
north-west  foot  in  the  valley  of  the  Us,  fringes  the 
plateau,  and  has  all  the  characters  of  a  border-ridge. 
The  present  writer  has  proposed  to  call  this  Erghik-shan. 
It  runs  from  north-east  to  south-west  along  the  Russo- 
Chinese  frontier,  and  is  pierced  by  a  deep  gorge  through 
which  flows  the  Yenisei.  A  belt,  some  200  miles  in 
width,  of  alpine  tracts,  made  up  of  three  or  four  chains 
parallel  to  the  border  ridge,  fringes  the  outer  border  of  the 
plateau,  and  fills  up  the  Minusinsk  region.  The  structure 
of  the  hilly  tracts  (watered  by  the  Kemtchik)  between  the 
Yenisei  and  the  Altai  remains  quite  unknown,  no  scien 
tific  man  or  topographer  having  ever  visited  it.  But  the 
very  same  orographical  features  as  those  already  described 
reappear  in  the  Altai  region.  There  is  now  no  doubt  that 
the  backbone  of  the  Altai  is  a  huge  and  lofty  border-ridge, 
the  Sailughem,  which  includes  the  small  alpine  plateaus  of 
Ukek,  the  upper  Tchuya,  and  Juvlu-kul,  and  runs  from 
south-west  to  north-east,  being  a  continuation  of  the 
border-ridge  of  the  West  Sayan.  Its  flat  dome-shaped 
summits  rise  to  about  10,000  feet,  and  the  small  alpine 
plateaus  just  named  range  from  7800  to  8200  feet  in 
elevation.  It  has  a  very  steep  slope  towards  the  north 
west,  i.e.,  towards  the  broad  valleys  of  the  upper  Bukh- 
tarma  and  Tchuya,  and  a  very  gentle  slope  towards  the 
south-east,  and  its  south-eastern  hillfoots  are  on  the  level 
of  the  plateau  of  Khobdo  (from  4500  to  5000  feet).  A 
broad  alpine  region  spreads  to  the  north-west  of  the  border- 
ridge,  but  in  the  imperfect  state  of  our  knowledge  it  is 


1  Jivopisnaya  Rossiya,  vol.  xi. ;  Sketches  of  N.  W.  Mongolia,  vols. 
i.  and  iii. ;  Addenda  to  Eitter's  Asia. 
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difficult  to  discriminate  the  real  directions  of  its  chains. 
Nevertheless,  another  lofty  chain,  containing  the  snow-clad 
Alps  of  the  Katun  (Katunskiye  Byetki)  and  those  of  the 
Tchuya,  and  running  also  from  south-west  to  north-east, 
parallel  to  the  Sailughem  border-ridge,  can  be  distin 
guished  in  the  labyrinth  of  confusedly  scattered  mountains 
seen  on  our  present  maps.  It  is  one  of  the  most  pictur 
esque  chains  of  the  region,  and  contains  the  Byelukha 
peak,  estimated  at  11,000  feet,  and  the  Alas-tu,  of  nearly 
the  same  height.  It  is  pierced,  however,  by  so  many 
rivers,  which  rise  on  the  north-west  edge  of  the  plateau, 
and  find  their  way  to  the  lowlands  by  a  series  of  gorges, 
that  its  continuity  could  be  easily  overlooked.  Farther  to 
the  north-east  it  joins,  in  the  opinion  of  the  present  writer, 
the  high  chain  on  the  left  bank  of  the  Kemtchik,  which  is 
continued  by  the  picturesque  Alps  on  the  northern  bank 
of  the  Us.  A  third  system  of  mountain  chains,  also 
parallel  to  the  above,  can  be  distinguished  in  the  succes 
sion  of  the  Terektinsk  Mountains,  those  which  are  pierced 
by  the  Tchulyshman  and  those  which  follow  the  right 
bank  of  the  Abakan  ;  while  traces  of  a  fourth  plication  of 
the  rocks  may  be  discovered  in  the  Tigeritsk  Mountains, 
those  pierced  by  the  Biya  below  Lake  Teletskoye,  and  the 
Kuznetskiy  Atatau,  on  the  left  bank  of  the  Abakan.  A 
number  of  smaller,  much  lower,  and  shorter  chains  faintly 
appear  as  outer  walls  of  this  extensive  alpine  region. 
As  for  the  Great  Altai,  or  Altain-Nauru,  our  knowledge  of 
which  has  been  greatly  increased  by  the  recent  explora 
tions  of  M.  Potanin,1  it  may  be  regarded  as  a  south-western 
border-ridge  of  the  Khobdo  plateau,  with  its  steep  slope 
facing  towards  the  wide  Dzungarian  depression,  or  rather 
to  the  broad  trench  of  the  Ulungur.  Its  direction  is 
nearly  at  right  angles  to  the  above,  running  from  north 
west  to  south-east,  like  the  Tarbagatai  Mountains  (see 
TURKESTAN),  and  it  is  continued  farther  to  the  south-east 
by  the  Irdyn-ula  and  Artsa-bogdo  Mountains,  which  separ 
ate  the  eastern  Gobi  from  the  Tarim  depression.  It  is 
most  probable  that  upheavals,  having  the  same  north 
western  direction  (which,  according  to  M.  Mushketoff,  are 
in  Central  Asia  more  recent  than  the  north-eastern  ones), 
have  to  a  certain  extent  modified  the  old  north-eastern 
chains  of  the  Altai,  and  complicated  the  chains  of  its 
alpine  region.  If  so,  the  structure  of  the  Altai  would  be 
very  similar  to  that  of  the  Turkestan  mountains.  A  chain 
having  a  north-western  direction — the  Salair  Mountains — 
shoots  off  from  the  main  ranges  of  the  Altai,  between  the 
Tom  and  the  Tchumysh  ;  it  is  about  170  miles  in  length, 
with  a  width  of  nearly  60  miles,  and  contains  the  best 
silver-mines  of  the  region,  as  also  several  gold-washings. 
Its  upheaval  belongs  to  a  more  recent  epoch  than  that  of 
the  Sailughem  ridge,  and  (like  the  mountains  of  Turkestan, 
having  a  north-west  direction)  it  is  due  to  dioritic  rocks. 
In  the  Kuznetsk  depression  it  is  covered  with  deposits  of 
the  Lower  and  Upper  Carboniferous,  containing  beds  of 
coal.  The  Kuznetskiy  Atatau,  in  which  Humboldt  saw 
one  of  his  meridional  upheavals,  consists  of  a  series  of 
ridges  running  south-west  to  north-east,  with  further  con 
tinuations  within  South  Yeniseisk.2 

The  alpine  region  of  the  Altai  is  most  picturesque ;  most  of  its 
chains,  rising  over  8000  and  9000  feet,  are  snowclad,  and  a  great 
glacier  descends  from  the  hollows  under  the  Byelukha  peak ;  several 
other  less  known  glaciers  occur  in  the  different  "  byelkis"  (snowclad 
chains).  A  thick  forest  vegetation  clothes  the  mountain  slopes, 
while  beautiful  valleys,  often  of  great  length,  such  as  that  of  the 
Bukhtarma  (180  miles)  or  that  of  the  Uimon  and  Koksu,  offer  on 
their  fertile  and  well-sheltered  floors  most  favourable  conditions  for 
agriculture.  Several  lakes  are  met  with,  some,  like  the  Juvlu..kul 
and  Kendykty-kul  on  the  small  alpine  plateaus,  at  heights  where 
only  the  dwarf  birch  grows  and  the  polar  marmot  takes  up  its  abode, 

1  Sketches  of  N.  W.  Mongolia,  St  Petersburg,  1883  (Russian). 

2  Kropotkine,  "  Orographical  Sketch  of  the  Districts  of  Minusinsk 
and  Krasnoyarsk,"''  in  Mem.  Russ.  Oeogr.  <Sbc.,  vol.  v.,  1875. 


while  two  others,  Lakes  Koryvanskoye  and  Teletskoye,  respectively 
1170  and  1600  feet  above  the  sea,  from  their  position  amidst  steep 
and  picturesque  mountains,  recall  those  of  Geneva  and  Lucerne. 
'  The  Altai  flora  is  very  rich.  Although  the  European  flora  (in 
cluding  the  beech)  which  clothed  the  Altai  at  a  recent  period  has 
disappeared,  and  the  Siberian  flora  invades  its  hillfoots  from  the 
north-west,  while  the  steppe  flora  is  advancing  from  the  south, 
still  in  a  zone  ranging  from  1000  to  6000  feet  above  the  sea  the 
botanist  has  to  admire  a  flora  rich  in  bright  flowers,  tall  grasses, 
and  shrubs,  several  of  which  are  now  common  ornamental  plants 
in  European  gardens ;  and  the  zoologist  discovers  in  the  Altai  the 
meeting-place  of  the  northern  fauna  (including  the  reindeer)  with 
that  of  the  high  Central-Asian  plateau  (including  the  tiger  and 
the  two-humped  camel  of  Bactriana). 

A  Btrip  of  elevated  plains  or  grassy  steppes,  also  about 
200  miles  in  breadth,  girdles  the  ajpine  region  upon  the 
north-west.  Its  outer  border  can  be  roughly  indicated  by 
a  line  running  north-east  from  Lake  Gorkoye  to  Tomsk. 
They  have  an  average  altitude  of  from  700  to  1000 
feet  above  the  sea,  and  are  covered  with  a  luxuriant 
grass  vegetation;  the  conditions  for  agriculture  are  excel 
lent,  and  Russian  villages  are  rapidly  springing  up.  The 
south-west  portion  is  known  as  the  Kumandinsk  steppe. 
An  innumerable  succession  of  small  lakes — rivers  in  the 
process  of  formation — cover  this  steppe,  where  we  have  a 
system  of  parallel  undulations,  resulting  in  tributaries  of  the 
Ob,  all  flowing  north-eastward  with  remarkable  regularity. 

Beyond  the  high  plains,  that  is,  all  over  north-western 
Tomsk,  are  the  lowlands,  which  may  be  subdivided  into 
two  portions, — the  Baraba  steppe  in  the  south-west  (see 
TOBOLSK),  and  the  marshy  region  of  the  Ob  (the  Vasyugan 
and  Narym  regions).  The  latter  is  one  boundless  marsh, 
a  few  settlements  of  native  hunters  occurring  only  along 
the  rivers.  The  interior  is  for  the  most  part  inaccessible 
alike  to  boats  and  to  human  feet.  Low  hills,  or  rather 
swellings,  intersect  it,  but  even  the  highest  points,  barely 
200  or  300  feet  above  the  sea,  are  covered  with  marshy 
forests.  The  forests  themselves  grow  on  marshy  ground  ; 
but  where  the  trees  disappear  one  sees  for  hundreds  of 
miles  nothing  but  green  flowery  carpets,  which,  when 
trodden  on,  treacherously  yield  under  the  unwary  traveller. 
Similar  in  character  must  have  been  the  marshes  in  which 
the  Siberian  mammoths  and  rhinoceroses  of  the  Quater 
nary  epoch  found  their  graves.  Only  the  light  and  broad- 
hoofed  reindeer,  but  not  the  elk,  can  cross  them.  This 
inhospitable  region  is  inhabited  only  by  Ostiaks,  who  have 
been  driven  into  it  by  stress  of  circumstances,  and  support 
themselves  partly  by  fishing  and  partly  by  hunting. 

The  Sailughem  ridge,  and  the  high  Khobdo  plateau  as  well,  con 
sist  of  granites,  syenites,  porphyries  covered  only  with  the  oldest 
metamorphic  slates  belonging  to  the  Archaic  formation  (Huronian 
and  Laurentian).  The  structure  of  the  outer  chains  of  the  Altai 
is  more  complicated.  Their  backbone  is  also  composed  of  granites, 
porphyries,  and  porphyrites  covered  with  metamorphic  slates  which 
are  intersected  by  layers  of  crystalline  limestones,  breccias,  and 
veins  of  jade.3  Diorites,  diabases,  augitic  porphyries,  and  hyper- 
sthenites  also  appear,  but  they  are  of  a  more  recent  origin.  Silurian 
clay-slates  are  widely  spread  in  the  southern  Altai.  Devonian 
slates  and  limestones  are  also  developed  in  the  southern  Altai,  and 
the  metalliferous  deposits  of  Zmeinogorsk,  Petrovsk,  Riddersk, 
&c. ,  belong  to  that  age.  Carboniferous  dolomitic  limestones  and 
slates  are  widely  spread  both  in  the  southern  and  northern  Altai. 
After  the  Carboniferous  epoch  the  southern  Altai  was  not  again  sub 
merged,  while  the  northern  Altai  was  covered  by  the  Jurassic  sea, 
and  has  thick  Jurassic  deposits  containing  a  copious  fossil  flora  and 
rich  beds  of  coal.  Basaltic  eruptions,  dating  from  the  Jurassic 
period,  have  been  found  in  the  Salair  Mountains.  Thick  diluvial 
deposits  cover  the  whole  area,  and  in  many  valleys  are  traces  of 
immense  former  glaciers  ;  in  fact,  the  whole  of  the  Sailughem  ridge 
must  at  one  time  have  been  clothed  with  an  ice-cap.4 

The  southern  Altai  is  rich  in  silver,  copper,  lead,  and  zinc ;  while 
in  the  Atatau  are  concealed  its  chief  auriferous  alluvial  (or  diluvial) 
deposits,  iron-ores,  and  coal-seams.  The  mineral  wealth  of  the  Altai 
is  really  immense,  but  only  a  very  few  of  the  mines  already  known 
are  worked.  In  1881  4030  Ib  of  gold,  14,820  lb  of  silver,  13,100 


3  Prof.  Mushketoff  in  Picturesque  Russia,  vol.  xi. 

4  See  Potanin,  Sketches  of  N.  W.  Mongolia,  vol.  iii.  pp.  6,  9  sq. 
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cwts.  of  lead,  6720  cwts.  of  copper,  240,000  cwts.  of  coal,  330,000 
cwts.  of  salt,  and  30,000  cwts.  of  bitter  salt  were  obtained.  In 
the  same  year  only  3000  cwts.  of  iron  were  manufactured,  and  that 
metal  is  still  imported  from  the  Urals.  The  jade,  beautiful 
porphyries,  and  the  like  of  the  district,  which  are  cut  into  works 
of  art  at  the  crown  works  of  Kotyvafi,  are  well  known  through 
the  urns  and  vases  shown  at  the  St  Petersburg  Hermitage.  The 
mineral  waters  of  the  Altai  are  of  high  quality. 

Tomsk  is  watered  mainly  by  the  Ob  and  its  tributaries,  only  its 
south-east  corner  draining  into  the  Abakan,  a  tributary  of  the 
Yenisei.  The  Ob,  formed  by  the  union  of  the  Biya  and  Katun, 
has  within  the  government  a  course  of  more  than  800  miles,  and  is 
navigated  as  far  as  Barnaul  and  Biysk.  Its  tributaries,  the  Tom 
(450  miles),  the  Vasyugan  (530  miles),  the  Ket  (230  miles),  and 
the  Tym  (200  miles)",  are  all  navigable.  The  Tchutym  and  the 
Tchumysh  are  also  great  rivers.  Of  tributaries  of  the  Irtish,  the 
Bukhtarma,  the  Om,  the  Uba,  and  the  Tara  are  worthy  of  notice. 
As  many  as  1500  lakes  have  been  counted  on  the  maps,  but  this 
number  is  exceeded  by  the  reality.  Some  of  them  are  alpine ; 
others  dot  the  steppes  or  the  marshy  tracts.  Lake  Tchany,  not 
withstanding  its  rapid  desiccation,  still  covers  1265  square  miles. 
Many  brackish  lakes,  Kutundinsk,  Kutchuk,  &c.,  attain  a  great 
size,  and  some  small  salt  lakes  yield  about  100,000  cwts.  of  salt. 

The  climate  is  very  severe,  and  has,  moreover,  the  disadvantage 
of  being  very  wet  in  the  north-west.  The  average  yearly  tempera 
tures  at  Tomsk,  Kainsk,  and  Barnaul  are  30° '2,  31°,  and  32°  7 
(January,  4°,  -6°-2,  and  3°'7;  July,  65°-5,  68°'5,  and  62°'2). 
The  Altai  steppes,  enjoying  a  much  drier  climate  than  the  low 
lands,  are  covered  with  a  beautiful  vegetation,  and  in  the  sheltered 
valleys  corn  is  grown  to  heights  of  3400  and  4250  feet. 

The  population,  which  is  rapidly  increasing,  in  1882  reached 
1,134,750.  The  Russians  are  in  a  large  majority,  the  indigenous 
inhabitants  numbering  in  1879  only  63,600,  or  6 '6  per  cent,  of 
the  aggregate  population.  They  include  23,600  Altaian  Tartars, 
5730  Teleutes,  17,020  Mountain  Kalmucks  (see  TARTARS),  10,000 
Tomsk  Tartars,  2920  Samoyedes,  and  4210  Ostiaks.  The  prevail 
ing  religion  is  Greek-Orthodox,  but  there  are  also  some  50,000 
Nonconformists,  7320  Catholics,  2600  Jews,  10,700  Mohammedans, 
and  about  28,000  pagans. 

Agriculture  is  the  prevailing  occupation.  It  is  most  productive 
on  the  elevated  plains  of  Tomsk,  Mariinsk,  Barnaul,  Kuznetsk, 
and  Biysk.  Cattle-breeding  is  much  developed,  especially  in  the 
Kutundinsk  steppe;  and  bee-keeping  is  an  important  source  of 
wealth.  Fishing  and  hunting  are  extensively  carried  on  in  the 
forest  region.  Mining  occupies  several  thousands  of  men  in  the 
Altai.  Manufactures  are  insignificant,  the  aggregate  production 
— chiefly  from  distilleries  and  tanneries — hardly  amounting  to 
£250, 000.  Trade  is  actively  carried  on  at  Tomsk  and  Barnaul,  which 
are  two  great  centres  for  the  export  and  import  trade  of  Siberia  with 
Russia.  The  Biysk  merchants  carry  on  exchange  trade  with  Mon 
golia  and  China.  There  are  eight  gymnasia  (696  boys  and  569 
girls  iu  1883)  and  225  primary  schools  (5680  boys,  1730  girls). 
The  government  is  divided  into  six  districts,  the  chief  towns  of 
which  (with  populations  in  1884)  are  Tomsk  (31,380),  Barnaul 
(17,180),  Biysk  (18,960),  Kainsk  (4050),  Kuznetsk  (7310),  and 
Mariinsk  (13,090).  Narym  (1600)  also  has  municipal  institutions; 
it  is  the  centre  for  the  administration  of  the  wide  Narym  region. 
Of  the  above  towns  only  Tomsk  and  Barnaul  have  the  aspect  of 
European  towns.  Barnaul,  capital  of  the  mining  district  of  the 
Altai,  which  belongs  to  the  "  Cabinet  of  the  Emperor,"  is  a  wealthy 
city,  with  a  mining  school  and  laboratory,  a  botanic  garden,  a 
museum  of  mining  and  natural  history,  and  a  meteorological 
observatory.  Kolyvan,  with  a  stone-cutting  manufactory,  has 
12,250  inhabitants.  Several  mining  villages  are  more  important 
than  the  district  towns : — Zyryanovsk  (silver-mine  ;  4500  inhabit 
ants),  Riddersk,  Zmeinogorsk  (6160),  Suzunsk  (5400),  and  Salairsk 
(3500).  (P.  A.  K.) 

TOMSK,  capital  of  the  above  government,  is  situated 
on  the  Tom  at  its  confluence  with  the  Ushaika,  27  miles 
above  its  junction  with  the  Ob,  and  2377  miles  from 
Moscow.  It  is  one  of  the  chief  cities  of  Siberia,  second 
only  to  Irkutsk  in  population  and  trade  importance.  The 
great  Siberian  highway  from  Tyumen  to  Irkutsk  passes 
through  Tomsk,  and  it  is  the  terminus  of  the  navigation 
by  steamer  from  the  Urals  to  Siberia.  It  has,  moreover, 
communication  by  steamer  with  Barnaul"  and  Biysk  in  the 
Altai.  The  position  of  Tomsk  determines  its  character, 
which  is  not  that  of  an  administrative  centre,  like  so 
many  Russian  cities,  but  that  of  an  entrepot  of  wares, 
with  many  storehouses  and  wholesale  shops.  Before  1824 
it  was  a  mere  village;  but  after  the  discovery  of  gold  in 
the  district  it  grew  rapidly ;  and,  although  the  immense 
1  Yadrintsefifs  Siberia. 


wealth  that  accumulated  suddenly  in  the  hands  of  a  few 
proprietors  of  gold  diggings  was  as  rapidly  squandered, 
it  continued  to  maintain  its  importance,  owing  to  the 
navigation  on  the  Irtish  and  the  Ob,  which  meanwhile  had 
grown  up.  It  is  built  on  two  terraces  on  the  high  right 
bank  of  the  Tom,  and  is  divided  into  two  parts  by  the 
Ushaika.  The  streets  are  rather  narrow  and  steep  ;  many 
houses  of  the  richer  merchants  are  of  stone,  but  rather 
heavy  in  appearance,  and  altogether  the  aspect  of  the 
streets  is  not  attractive.  The  best  building  is  that  of  the 
future  university,  which  is  a  spacious  and  elegant  struc 
ture,  with  ample  accommodation  for  library,  museums,  and 
clinical  hospitals.  The  Government  has  not  as  yet  given 
permission  to  inaugurate  the  building.  A  large  cathedral, 
begun  some  five-and-twenty  years  ago  by  proprietors  of 
gold  diggings,  collapsed  after  considerable  progress  had 
been  made.  The  industries  are  almost  entirely  confined 
to  tanning  and  the  manufacture  of  carriages.  The  trade 
is  of  great  importance,  Tomsk  being  not  only  a  centre 
for  traffic  in  local  produce,  in  which  sledges  (50,000 
every  year)  and  cars  are  prominent  items,  but  also  for 
the  trade  of  Siberia  with  Russia.  The  population  in  1884 
was  31,380. 

TONGA.     See  FRIENDLY  ISLANDS. 

TONG-KING,  TuxG-KixG,  TONQUIN,  or,  as  it  is  called  See  vol. 
by  the  Annamese,  DONG-KING,  consists  of  that  portion  of  xxi-  pl- 
Annam   between    18°   N.    lat    and   the  frontiers  of   the IX* 
Chinese  provinces  of  Kwang-se  and  Yun-nan,  with  an  area 
of  60,000  square  miles.     On  the  W.  it  is  bounded  by  the 
Tran-ninh  range,  which  forms  the  limit  of  the  Lao  states, 
and  on  the  E.  by  the  sea.     In  shape  it  resembles,  roughly 
speaking,  an  isosceles  triangle,  having  its  apex  at  its  junc 
ture  with  Annam  and  its  base  along  the  Chinese  boundary. 
The  name  Tong-king,  "  the  eastern  capital,"  was  originally 
applied  to  Hanoi,  but  was  eventually  adopted  as  that  of  the 
whole  country.     It  is  the  same  word  as  TOKIO  (q.v.). 

Geographically  Tong-king  is  divided  into  three  well- 
defined  areas.  First,  there  is  the  delta  of  the  Song-koi 
("Red  river")  and  its  affluents,  which,  beginning  at  Sontay, 
widens  out  into  the  low  lands  which  constitute  the  most 
fertile  district  in  Tong-king,  and  within  which  are  situated 
the  principal  cities  of  the  country.  Here  is  grown  the  rice 
which  constitutes  39  per  cent,  of  the  total  exports  from 
Tong-king,  and  which  is  reckoned  in  the  Hong-Kong 
market  to  be  equal  in  quality  to  the  rice  from  Siam  and 
superior  to  that  from  Cochin-China.  During  the  rainy 
season  this  part  of  the  country,  with  the  exception  of  the 
embankments,  is  under  water,  but  notwithstanding  this  the 
climate  is  fairly  healthy,  and  the  prevalence  of  fever  and ' 
dysentery  is  not  so  great  as  might  be  expected.  From  the 
delta  northward  and  westward  rise  plateau  districts,  while 
westward  of  103°  E.  long,  there  stretches  a  forest  region 
about  which  very  little  is  known,  but  which  is  said  by  the 
natives  to  be  inhabited  only  by  savages  and  wild  beasts. 

Politically  the  country  is  divided  into  sixteen  provinces, 
of  which  the  following  seven  are  in  the  delta  mentioned  : — 
Bac-ninh,  Sontay,  Hanoi,  Hai-Dzuong,  Hung-yen,  Nam- 
Dinh,  and  Ninh-Binh.  Five  provinces  constitute  the 
upland  districts,  viz.,  Cao-Banh,  Lang-son,  Thai-Nguyen, 
Tuyen-Kwan,  and  Kwang-yen ;  while  the  forests  form  the 
province  of  Hung-hoa.  The  main  geographical  feature  in 
the  country  is  the  Song-koi,  which,  taking  its  rise  near 
Tali  Fu,  in  Yun-nan,  enters  Tong-king  at  Lao-kai  ("  the 
Lao  boundary"),  and  flows  thence  in  a  south-easterly 
direction  to  the  Gulf  of  Tong-king.  It  was  this  river  which 
mainly  in  the  first  instance  attracted  the  French  to  Tong- 
king,  as  it  was  believed  by  the  explorers  that,  forming  the 
shortest  route  by  water  to  the  rich  province  of  Yun-nan,  it 
would  prove  also  to  be  the  most  convenient  and  expedi 
tious  means  of  transporting  the  tin,  copper,  silver,  and 
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gold  which  are  known  to  abound  there.  This  belief  has, 
however,  proved  fallacious.  The  upper  course  of  the 
stream  is  constantly  impeded  by  rapids,  the  lowest  being 
about  30  miles  above  Hung-hoa.  Beyond  this  point  navi 
gation  is  impracticable  during  the  dry  season,  and  at  all 
other  times  of  the  year  goods  have  to  be  there  transferred 
into  flat-bottomed  boats  built  for  the  purpose.  Within 
the  limits  of  Yun-nan  the  navigation  is  still  more  difficult. 
Near  Sontay  the  Song-koi  receives  the  waters  of  the  Black 
river,  the  Clear  river,  and  other  streams,  and  from  that 
point  divides  into  a  network  of  waterways  which  empty 
themselves  by  countless  outlets  into  the  sea. 

Hanoi,  the  capital,  is  a  fine  city,  and  stands  on  the  right 
bank  of  the  Song-koi,  at  a  distance  of  80  miles  from  the 
sea.  The  commercial  town  extends  along  the  water  face 
for  a  distance  of  a  mile  and  a  half,  while  behind  it  stands 
the  citadel,  which  encloses  within  its  walls  the  palace,  the 
treasury,  the  court  of  justice,  the  royal  pagoda,  the  prison, 
the  barracks,  public  offices,  and  official  residences.  Em 
broidery  and  mother-of-pearl  work  are  the  principal  in 
dustries  of  Hanoi,  which  never  has  been  and  probably  never 
will  be  a  great  commercial  centre.  But,  notwithstanding 
this,  the  population  is  said  formerly  to  have  numbered 
150,000,  a  number  which  has  of  late  years  probably  been 
reduced  by  at  least  one-third. 

Next  in  importance  to  Hanoi  is  Nam-Dinh,  on  one  of 
the  lower  branches  of  the  Song-koi.  It  is  the  centre  of 
an  extremely  rich  silk  and  rice  district,  and  was  before  the 
war  a  great  resort  of  Chinese  merchants.  But  the  chief 
place  of  trade  is  Hai-phong,  on  the  Song-tam-bac  Canal,  14 
miles  from  the  sea.  This  is  the  port  of  Tong-king,  and 
its  trade  represents  the  foreign  commerce  of  the  country. 
In  1880,  the  last  year  of  anything  like  normal  trade, 
goods  were  imported  to  the  value  of  5,467,315  francs, 
and  the  exports  amounted  to  7,507,528  francs.  Of  the 
imports  34  per  cent,  consisted  of  English  cotton  goods  and 
yarn,  21  per  cent,  of  opium,  11  per  cent,  of  Chinese  medi 
cines,  9  per  cent,  of  Chinese  water-pipe  tobacco,  5  per  cent, 
of  tea,  and  20  per  cent,  of  miscellaneous  goods.  From 
97  to  98  per  cent,  of  these  goods  came  from  Hong-Kong. 
Saigon  furnished  about  £  per  cent.,  and  rather  more  than 
2  per  cent,  represented  the  trade  from  Annam  and  else 
where.  The  exports  were  in  the  following  proportions  : — 
rice,  39  per  cent.;  raw  silk  and  silk  piece  goods,  21 ;  tin, 
16;  lacquer  oil,  6;  and  miscellaneous  goods,  18.  Of 
these  79  per  cent,  were  shipped  to  Hong-Kong,  16  per 
cent,  went  to  Saigon,  and  the  remaining  5  per  cent,  were 
distributed  among  the  coast  ports. 

The  mineral  wealth  of  the  country  is  doubtless  con 
siderable,  though  so  little  has  been  done  in  the  direction 
of  working  it  that  it  is  impossible  to  form  any  idea  of  its 
richness.  According  to  Major-General  Mesny,  there  are 
flourishing  gold-fields  in  seventeen  districts,  while  silver 
and  copper  mining  occupies  a  great  deal  of  native  and 
Chinese  labour.  Only  very  small  quantities  of  these  min 
erals,  however,  are  produced  in  evidence. 

The  population  of  Tong-king  is  estimated  at  about 
12,000,000,  and  consists  of  Tong-kingese,  Chinese,  and  an 
admixture  of  Lao  from  beyond  the  western  frontier.  The 
Tong-kingese  belong  to  the  Indo-Chinese  stock.  They  are 
taller  and  a  finer  people  than  the  Annamese,  and  they  are 
more  frivolous  and  excitable  than  their  northern  neigh 
bours,  the  Chinese.  Their  intelligence  is,  generally  speak 
ing,  of  a  very  low  order ;  they  are  dirty  in  their  habits ; 
and  their  natural  timidity  serves  to  make  them  deceitful. 
As  traders  they  show  little  enterprise,  and  are  quite  unable 
to  compete  with  the  Chinese,  into  whose  hands  the  com 
merce  had,  before  the  arrival  of  the  French,  entirely  fallen. 
Their  spoken  language  is  allied  to  the  Cambodian,  while 
Chinese  forms  the  medium  of  literary  communication. 


The  Chinese  records  carry  the  history  of  Tong-king  as  far  back 
as  the  22d  century  B.C.,  but,  as  the  data  are  neither  well  authenti 
cated  nor  particularly  interesting,  we  need  not  dwell  upon  them. 
There  is,  however,  one  mention  of  Tong-king,  or  Yueh,  as  it  was 
then  called,  in  the  12th  century  B.C.,  which  acquires  importance 
from  the  fact  that  ambassadors  from  that  country  are  said  to  have 
arrived  at  the  Chinese  court,  bringing  with  them  "south-pointing 
chariots."  These  are  supposed  by  some  to  have  been  mariner's 
compasses,  but  it  is  difficult  to  pronounce  any  opinion  on  a  state 
ment  so  obscure.  During  the  reign  of  Che  Hwang-te  (218  B.C.), 
the  emperor  who  made  himself  famous  by  building  the  Great  Wall 
of  China  and  burning  the  books,  a  Chinese  army  invaded  Tong-king 
and  captured  the  town  of  Luliang,  possibly  the  modern  Hanoi. 
The  occupation,  however,  was  only  temporary,  and  it  was  not  until 
the  rise  to  power  of  the  Han  dynasty  that  any  serious  attempt  was 
made  to  subjugate  the  country.  At  that  time  a  Chinese  general, 
Chaou  T'o,  who  had  established  a  prirfcipality  consisting  of  the 
two  modern  provinces  of  Kwang-tung  and  Kwang-se,  with  his 
capital  at  Canton,  invaded  Tong-king,  but  was  defeated  and  driven 
out  of  the  country  by  the  ruler,  An-yang,  whose  victories  were 
achieved  mainly  by  the  help  of  a  foreign  "divine  mechanic." 
This  man,  whoever  he  may  have  been,  seems  to  have  been  thrown 
aside  after  serving  his  immediate  purpose ;  and,  having  thus 
deprived  himself  of  his  right  hand,  An-yang  fell  an  easy  victim 
when  attacked  by  a  second  army  sent  by  Chaou  T'o.  On  the 
subjugation  of  the  empire  by  the  Han  sovereign,  Chaou  T'o's 
principality  was  absorbed  with  the  rest,  and  in  116  B.C.  Tong-king 
became  a  dependency  of  China. 

But  this  connexion  brought  no  peace  to  the  country,  and  for 
centuries  rebellion  followed  on  rebellion.  A  particular  uprising 
in  the  1st  century  is  noticeable  from  two  sisters,  Cheng  Tseh  and 
Cheng  Urh,  leading  the  rebel  forces  against  the  Chinese  garrisons, 
with  such  success  that  the  celebrated  Ma  Yuen  had  to  be  sent 
against  the  malcontents.  After  an  arduous  campaign  Ma  dis 
persed  the  rebels  and  captured  and  executed  the  two  sisters,  thus 
putting  an  end  to  the  rebellion.  The  next  fourteen  centuries  fur 
nish  a  perpetual  record  of  wars  and  rumours  of  wars,  the  discon 
nected  narrative  of  which  is  generally  uninteresting  and  sometimes 
unintelligible.  In  1427  Li  Loi  acquired  the  throne,  as  so  many 
of  his  predecessors  had  done,  by  violent  means,  but,  unlike  them, 
he  established  some  degree  of  peace  and  order  in  the  land.  In 
the  following  century,  however,  the  spirit  of  revolt  broke  out,  and 
one  of  his  successors  owed  the  maintenance  of  his  throne  to  the 
skill  of  his  general  Nguyen  Dzo,  on  whom  the  title  of  hereditary 
viceroy  was  consequently  conferred.  This  viceroy  gradually  assumed 
the  supreme  authority  in  the  district  under  his  control  and  virtually 
separated  Tong-king  from  Annam,  holding  the  first  under  his  own 
sway  and  leaving  the  southern  portion  of  the  country  to  the  roi 
faineant.  In  this  disunited  condition  the  two  countries  remained 
during  the  17th  century  and  part  of  the  18th,  till  a  successor  of 
Nguyen  invaded  Annam,  captured  the  imperial  city  of  Hue,  and 
dethroned  the  king,  Gia  Long,  who  fled  to  Siam.  The  Siamese 
sovereign  entertained  the  fugitive  with  hospitality,  but  declined  to 
help  him  to  recover  his  throne.  It  happened,  however,  that  at  this 
time  (1787)  the  Jesuit  establishment  of  Bangkok  was  presided  over 
by  Bishop  Pigneaux  de  Betaine,  who  thought  he  saw  in  the  political 
condition  of  Annam  a  means  of  establishing  the  power  of  France  in 
the  eastern  portion  of  Indo-China.  With  this  object  he  proposed 
to  Gia  Long  that  he  should  accompany  him  to  Paris  to  enlist  the 
aid  of  Louis  XVI.  for  the  recovery  of  his  throne.  This  the  king 
declined  to  do,  but  as  a  compromise  he  sent  his  eldest  son.  The 
young  prince  was  cordially  received  by  Louis,  before  whom  the  bishop 
laid  the  following  reasons  for  the  interference  of  France  on  behalf 
of  Gia  Long.  "  The  balance  of  political  power  in  India  appears  at 
the  present  moment  to  be  largely  in  favour  of  the  English,  and 
one  may  be  justified  in  looking  upon  it  as  a  matter  of  no  little 
difficulty  to  restore  the  equilibrium.  In  my  opinion  the  establish 
ment  of  a  French  colony  in  Cochin- China  will  be  the  surest  and 
most  efficacious  means  to  the  end.  .  .  .  The  most  certain  way  of 
damaging  the  English  in  India  is  to  ruin,  or  at  any  rate  to  weaken, 
her  commerce  in  time  of  peace.  Being  situated  nearer  to  China, 
we  should  undoubtedly  absorb  much  of  her  trade.  ...  In  time  of 
war  it  would  be  still  more  easy  to  stop  all  commerce  between  China 
and  any  hostile  nation.  .  .  .  From  such  a  coign  of  vantage  it 
would  be  easy  to  interfere  with  the  designs  which  the  English  evi 
dently  have  of  extending  their  frontier  more  to  the  east." 

The  embassy  resulted  in  a  treaty  with  Gia  Long,  by  which  the 
French  king  engaged  to  restore  that  monarch  to  his  throne  on  con 
dition  that  he  accepted  the  virtual  protectorship  of  France  over 
Annam.  But  even  before  the  initial  steps  towards  the  fulfilment 
of  this  contract  could  be  carried  out,  the  political  uprising  which 
finally  brought  the  French  king  to  the  scaffold  made  all  interference 
in  the  East  impossible.  In  these  circumstances  the  bishop  deter 
mined  to  raise  a  sufficient  force  from  the  French  and  other  adven 
turers  who  then  frequented  India  and  the  neighbouring  countries, 
and,  with  an  army  so  recruited,  he  landed  in  Annam.  The  Anna 
mese  resistance  was  of  the  feeblest  kind  ;  the  usurper's  power  was 
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broken  at  the  first  encounter,  and  Gia  Long  once  again  ascended 
his  throne.  As  a  reward  for  the  services  thus  rendered  to  him, 
he  extended  a  liberal  protection  to  the  Roman  Catholic  missionaries 
and  their  converts,  and  engaged  French  officers  to  fortify  his  towns 
and  to  drill  his  troops.  He  soon  found,  however,  that  his  new 
allies  had  more  ambitious  designs  than  could  be  satisfied  by  doing 
him  service.  He  therefore  withdrew  bis  countenance  from  them, 
and  emphasized  his  displeasure  by  leaving  his  throne  away  from  his 
eldest  son,  who  had  pleaded  his  cause  in  Paris,  and  by  giving  it  to 
his  youngest  son.  This  change  of  policy  told,  as  was  natural,  with 
greatest  force  on  the  missionaries  and  their  converts  in  the  interior 
of  the  country.  From  1833  to  1839  eleven  missionaries  were  put 
to  death,  and  thousands,  it  is  said,  of  the  native  Christians  suffered 
martyrdom.  Neither  change  of  sovereign  nor  varying  circumstances 
brought  any  relief  to  the  persecuted  Christians,  until  in  1859  the 
French  Government  determined  to  intervene  on  their  behalf.  In 
that  year  Admiral  Rigault  de  Genouilly  took  Saigon  by  assault, 
and  was  attempting  to  open  negotiations  with  the  king  of  Annam, 
when  the  outbreak  of  the  China  war  compelled  him  to  satisfy  him 
self  with  holding  the  captured  town.  So  soon,  however,  as  the 
Peking  treaty  was  signed,  the  French  resumed  active  operations  in 
the  neighbourhood  of  Saigon  and  took  possession  of  the  provinces 
of  Jlitto  and  Bienhoa  in  Cochin-China.  These  victories  led  to  the 
conclusion  of  a  treaty  with  the  king,  Tn  Due,  which,  however, 
did  not  prevent  the  French  from  adding  the  provinces  of  Kinh- 
luong,  Chandoc,  and  Ha-tien  to  their  acquired  territory. 

Having  thus  firmly  established  themselves  in  Annam,  they  began 
to  turn  their  attention  to  Tong-king,  attracted  by  the  reported 
richness  of  its  mineral  wealth.  They  found  a  ready  pretext  for 
interfering  in  its  affairs  in  the  disturbances  arising  from  the  in 
vasion  of  its  northern  provinces  by  the  disbanded  followers  of  the 
Tai-ping  rebels.  Acting  on  the  protectorship  which  they  professed 
to  exercise  over  all  the  territories  of  Tu  Due,  they  proposed  to 
him  that  a  joint  expedition  composed  of  French  and  Annamese 
troops  should  be  sent  to  quell  the  disturbances.  On  Tu  Due  declin 
ing  to  accede,  the  French  admiral  was  on  the  point  of  starting 
"  to  protect"  Tong-king,  when  as  before  the  outbreak  of  war  put 
an  end  to  the  enterprise.  The  events  of  1870  forbade  any  advance 
in  the  direction  of  Tong-king,  but  the  return  of  peace  in  Europe 
was  once  more  the  signal  for  the  renewal  of  hostilities  in  the  East. 
The  appearance  of  Garnier's  work  on  his  expedition  up  the  Mekong 
aroused  again  an  interest  in  Tong-king,  and  the  reported  wealth  of 
the  country  added  the  powerful  motive  of  self-interest  to  the  yearn 
ings  of  patriotism.  Already  M.  Dupuis,  a  trader  who  in  the  pursuit 
of  his  calling  had  penetrated  into  Yun-nan,  and  had  thus  discovered 
that  the  higher  waters  of  the  Song-koi  were  navigable,  had  visited 
Hanoi  with  a  small  force  of  desperadoes,  and  was  attempting  to 
negotiate  for  the  passage  up  the  river  of  himself  and  a  cargo  of  mili 
tary  stores  for  the  Chinese  authorities  in  Yun-nan.  Meanwhile 
Captain  Senez  appeared  from  Saigon,  having  received  instructions 
to  open  the  route  to  French  commerce.  But  to  neither  the  trader 
nor  the  naval  officer  would  the  Tong-kingese  lend  a  favourable  ear, 
and  in  default  of  official  permission  Dupuis  determined  to  force  his 
way  up  the  river.  This  he  succeeded  in  doing,  but  arrived  too  late, 
for  he  found  the  rebellion  crushed  and  the  stores  no  longer  wanted. 

On  his  return  to  Hanoi,  Dupuis  found  that  the  opposition  of  the 
authorities  had  gathered  strength  during  his  absence.  His  arrival 
served  to  restore  the  position  of  the  French,  and,  not  wishing  to 
make  an  open  attack  upon  them,  the  Tong-kingese  general  wrote 
to  the  king,  begging  him  to  induce  the  governor  of  Saigon  to 
remove  the  intruder.  An  order  was  thereupon  issued  calling  upon 
Dupuis  to  leave  the  country.  This  he  declined  to  do,  and,  after 
some  negotiations,  Gamier  with  a  detachment  was  sent  to  Hanoi 
to  do  the  best  he  could  in  the  difficult  circumstances.  Gamier 
threw  himself  heart  and  soul  into  Dupuis's  projects,  and,  when  the 
Tong-kingese  authorities  refused  to  treat  with  him  except  on  the 
subject  of  Dupuis's  expulsion,  he  attacked  the  citadel  on  November 
20,  1873,  and  carried  it  by  assault.  Having  thus  secured  his  posi 
tion,  he  sent  to  Saigon  for  reinforcements,  and  meanwhile  sent 
small  detachments  against  the  five  other  important  fortresses  in 
the  delta  (Hung-yen,  Phu-ly,  Hai-Dzuong,  Ninh-Binh,  and  Nam- 
Dinh),  and  captured  them  all.  The  Tong-kingese  now  called  in 
the  help  of  Liu  Yung-fu,  the  leader  of  the  "Black  Flags,"  who 
at  once  marched  with  a  large  force  to  the  scene  of  action.  Within 
a  few  days  he  recaptured  several  villages  near  Hanoi,  and  so 
threatening  did  his  attitude  appear  that  Gamier,  who  had  hurried 
back  after  capturing  Nam-Dinh,  made  a  sortie  from  the  citadel. 
The  movement  proved  a  disastrous  one,  and  resulted  in  the  death 
of  Garnier  and  of  his  second  in  command,  Balny  d'Avricourt. 

Meanwhile  the  news  of  Garnier's  hostilities  had  alarmed  the 
governor  of  Saigon,  who,  having  no  desire  to  be  plunged  into  a 
war,  sent  Philastre,  an  inspector  of  native  affairs,  to  offer  apologies 
to  the  king  of  Annam.  When,  however,  on  arriving  in  Tong- 
king  Philastre  heard  of  Garnier's  death,  he  took  command  of  the 
French  forces,  and  at  once  ordered  the  evacuation  of  Nam-Dinh, 
Ninh-Binh,  and  Hai-Dzuong, — a  measure  which,  however  advan 
tageous  it  may  have  been  to  the  French  at  the  moment,  was  most 


disastrous  to  the  native  Christian  population,  the  withdrawal  of 
the  French  being  the  signal  for  a  general  massacre  of  the  converts. 
In  pursuance  of  the  same  policy  Philastre  made  a  convention  with 
the  authorities  (February  6,  1874),  by  which  he  bound  his  country 
men  to  withdraw  from  the  occupation  of  the  country,  retaining 
only  the  right  to  trade  at  Hanoi  and  Hai-phong,  and  agreed  to  put 
an  end  to  Dupuis's  aggressive  action.  On  the  15th  of  March 
a  treaty  was  signed  at  Saigon. 

For  a  time  affairs  remained  in  statu  quo,  but  in  1882  Le  Myre 
de  Villers,  the  governor  of  Saigon,  sent  Riviere  with  a  small  force 
to  open  up  the  route  to  Yun-nan  by  the  Song-koi.  With  a  curious 
similarity  the  events  of  Garnier's  campaign  were  repeated.  Find 
ing  the  authorities  intractable,  Riviere  stormed  and  carried  the 
citadel  of  Hanoi,  and  then,  with  very  slight  loss,  he  captured 
Nam-Dinh,  Hai-Dzuong,  and  other  towns  in  the  delta.  And  once 
again  these  victories  brought  Liu  Yung-fu  and  his  Black  Flags 
into  the  neighbourhood  of  Hanoi.  As  Garnier  had  done,  so 
Riviere  hurried  back  from  Nam-Dinh  on  news  of  the  threatened 
danger.  Like  Garnier  also  he  headed  a  sortie  against  his  enemies, 
and  like  Garnier  he  fell  a  victim  to  his  own  impetuosity. 

In  the  meantime  the  Annamese  court  had  been  seeking  to  enlist 
the  help  of  the  Chinese  in  their  contest  with  the  French.  The  tie 
which  bound  the  tributary  nation  to  the  sovereign  state  had  been 
for  many  generations  slackened  or  drawn  closer  as  circumstances 
determined,  but  never  had  it  been  entirely  dissevered,  and  from 
the  Annamese  point  of  view  this  was  one  of  the  occasions  when  it 
was  of  paramount  importance  that  it  should  be  acknowledged  and 
acted  upon.  With  much  more  than  usual  regularity,  therefore,  the 
king  despatched  presents  and  letters  to  the  court  of  Peking,  and  in 
1880  he  sent  a  special  embassy,  loaded  with  unusually  costly  offer 
ings,  and  with  a  letter  in  which  his  position  of  a  tributary  was 
emphatically  asserted.  Far  from  ignoring  the  responsibility  thrust 
upon  him,  the  emperor  of  China  ordered  the  publication  of  the 
letter  in  the  Peking  Gazette.  The  death  of  Riviere  and  the  defeat 
of  his  troops  had  meanwhile  placed  the  French  in  a  position 
of  extreme  difficulty.  The  outlying  garrisons,  with  the  exception 
of  Nam-Dinh  and  Hai-phong,  were  at  once  withdrawn  to  Hanoi, 
and  that  citadel  was  made  as  secure  as  circumstances  permitted. 
The  Black  Flags  swarmed  round  its  walls,  and  the  reinforcements 
brought  by  Admiral  Courbet  and  General  Bouet  were  insufficient 
to  do  more  than  keep  them  at  bay.  So  continued  was  the  pressure 
on  the  garrison  that  Bouet  determined  to  make  an  advance  upon 
Sontay  to  relieve  the  blockade.  After  gaining  some  trifling  suc 
cesses,  he  attacked  Vong,  a  fortified  village,  but  he  met  with  such 
resistance  that,  after  suffering  considerable  loss,  he  was  obliged  to 
retreat  to  Hanoi.  In  the  lower  delta  fortune  sided  with  the  French, 
and  almost  without  a  casualty  Hai-Dzuong  and  Phu-Binh  fell  into 
their  hands.  These  successes  led  to  an  ultimatum  being  sent  to 
the  king  of  Annam,  in  which  were  demanded  the  fulfilment  of  the 
treaty  of  1874  and  the  acceptance  of  the  protectorate  of  France 
over  the  whole  of  Annam,  including  Tong-king.  This  document 
met  with  no  favourable  reception,  and,  as  at  this  moment  a  rein 
forcement  of  7000  men  arrived  from  France,  Courbet,  determining 
to  supersede  diplomacy  by  arms,  appeared  with  his  fleet  before 
Hue.  He  found  that,  though  Tu  Due  was  dead,  his  policy  of 
resistance  was  maintained,  and  he  therefore  stormed  the  city. 
After  a  feeble  defence  it  was  taken,  and  the  admiral  concluded  a 
treaty  with  the  king  (August  25,  1883),  in  which  the  French  pro 
tectorate  was  fully  recognized,  the  king  further  binding  himself 
to  recall  the  Annamese  troops  serving  in  Tong-king,  and  to  con 
struct  a  road  from  Saigon  to  Hanoi. 

Though  this  treaty  was  exacted  from  the  king  under  pressure, 
the  French  lost  no  time  in  carrying  out  that  part  of  it  which  gave 
them  the  authority  to  protect  the  country,  and  on  the  1st  September 
Bouet  again  advanced  in  the  direction  of  Sontay.  But  again  the 
resistance  he  met  with  compelled  him  to  retreat,  after  capturing 
the  fortified  post  of  Palan.  The  serious  nature  of  the  opposition 
experienced  in  these  expeditions  induced  the  French  commanders 
to  await  reinforcements  before  again  taking  the  field.  Meanwhile, 
on  the  determination  to  attack  Sontay  becoming  known  in  Paris, 
the  Chinese  ambassador  warned  the  ministry  that,  since  Chinese 
troops  formed  part  of  the  garrison,  he  should  consider  it  as  tanta 
mount  to  a  declaration  of  war.  But  his  protest  met  with  no  con 
sideration.  On  the  arrival  of  reinforcements  an  advance  was  again 
made;  and  on  the  16th  December,  after  some  desperate  fighting, 
Sontay  fell. 

The  immediate  object  of  the  French  commanders  was  at  this 
time  to  make  themselves  secure  in  the  delta,  and  to  inflict  such 
chastisement  on  the  Black  Flags  and  their  allies  as  would  prevent 
their  disturbing  the  peace  of  the  garrisons.  This  could  not  be 
attained  so  long  as  Bac-Ninh  remained  in  the  hands  of  the  enemy. 
Generals  Negrier,  Briere  de  1'Isle,  and  Millot  accordingly  marched 
against  the  town,  and  began  to  shell  it.  But  it  was  already 
deserted,  and  Millot  entered  the  gates  without  striking  a  blow. 
Tims,  while  one  part  of  the  programme  was  fulfilled  to  the  letter, 
the  other  part,  which  was  to  have  sealed  the  fate  of  the  garrison, 
failed  conspicuously.  In  these  circumstances  it  was  thought 
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advisable  to  push  on  along  the  great  north-eastern  road  to  China ; 
and  Negrier  advanced  about  30  miles  towards  Lang-son,  captured 
a  village  there,  and  then  returned  to  Bac-Ninh. 

Meanwhile  Brie  re  de  1'Isle  followed  up  that  portion  of  the  Bac- 
Ninh  garrison  which  had  escaped  along  the  northern  road  in  the 
direction  of  Thai-Nguyen.  He  captured  the  fort  of  Yen-Te, 
and  marched  on  to  Thai-Nguyen,  where,  as  on  so  many  occasions, 
there  was  a  great  display  of  martial  ardour  so  long  as  the  French 
were  beyond  firing  distance,  but  the  discharge  of  a  few  shells  com 
pletely  discomfited  the  defenders,  who  fled  out  of  the  north  gate  as 
the  French  marched  in  at  the  south.  As  Briere  de  1'Isle  had  posi 
tive  orders  not  to  hold  the  town,  he  burnt  some  of  the  buildings, 
and  evacuated  it.  The  Chinese  troops  immediately  returned,  and 
again  were  driven  out  a  month  later,  only  to  return  again  on  the 
withdrawal  of  the  French.  Once  more,  however,  a  column  was  sent 
against  the  city,  which  on  this  occasion  was  burnt  to  the  ground. 

The  whole  of  the  lower  delta  was  thus  made  secure  in  the  hands 
of  the  French.  Hung-Hoa  (a  town  about  15  miles  north-east  of 
Sontay)  and  Tuyen-Kwan  (a  fortified  place  about  40  miles  farther 
north)  both  fell  before  the  invaders,  but  from  both  the  garrisons 
escaped  practically  unscathed. 

In  the  meantime  M.  Fournier,  the  French  consul  at  Tientsin, 
had  been  negotiating  for  peace,  so  far  as  China  was  concerned,  witli 
Li  Hung-chang,  and  on  Hay  17,  1884,  had  signed  and  sealed  a 
memorandum  by  which  the  Chinese  plenipotentiary  agreed  that 
the  Chinese  troops  should  evacuate  the  northern  provinces  of  Tong- 
king  "  imm^diatement. "  This  expression  was  undeniably  vague, 
and  the  French  general  in  Tong-king,  impatient  of  delay,  in  June 
dispatched  Colonel  Dugenne  at  the  head  of  a  strong  force  to  occupy 
Lang-son.  The  expedition  was  badly  arranged ;  the  baggage  train 
was  far  too  unwieldy ;  and  the  pace  at  which  the  men  were  made 
to  march  was  too  quick  for  that  scorching  time  of  the  year.  They 
advanced,  however,  within  25  miles  of  Lang-son,  when  they 
suddenly  came  upon  a  Chinese  camp.  An  irregular  engagement 
commenced,  and,  in  the  pitched  battle  which  ensued,  the  Chinese 
broke  the  French  lines,  and  drove  them  away  in  headlong  flight. 
This  brought  the  military  operations  for  the  season  to  a  close. 

During  the  rainy  season  fevers  of  all  kinds  became  alarmingly 

Erevalent,  and  the  number  of  deaths  and  of  men  invalided  was  very 
irge.  In  the  meantime,  however,  an  expedition,  led  by  Colonel 
Donnier,  against  the  Chinese  garrison  at  Chu,  about  10  miles  south 
east  from  Lang-kep,  was  completely  successful ;  and  in  a  battle 
fought  near  Chu  the  Chinese  were  defeated,  with  a  loss  of  3000  killed, 
the  French  loss  being  only  20  killed  and  90  wounded.  In  the 
skirmishes  which  followed  the  French  were  generally  victorious,  but 
not  to  such  a  degree  as  to  warrant  any  enlargement  of  the  campaign. 
The  arrival  in  January  1885  of  10,000  men  having  brought  up 
the  force  under  Briere  de  1'Isle  to  40,000,  he  ordered  an  advance 
towards  Lang-son.  The  difficulties  of  transport  greatly  impeded 
his  movements,  still  the  expedition  was  successful.  On  the  6th 
February  three  forts  at  Dong-Song,  with  large  supplies  of  stores 
and  ammunition,  fell  into  the  hands  of  the  French.  Three  days' 
heavy  fighting  made  them  masters  of  a  defile  on  the  road,  and  on 
the  13th  Lang-son  was  taken,  the  garrison  having  evacuated  the 
town  just  before  the  entrance  of  the  conquerors.  With  his  usual 
energy  Negrier  pressed  on  in  pursuit  to  Ki-hea,  and  even  captured 
the  frontier  town  of  Cua-ai.  But  Briere  de  1'Isle  had  now  to 
hurry  back  to  the  relief  of  Tuyen-Kwan,  which  had  been  attacked 
by  a  Chinese  force,  and  Negrier  was  left  in  command  at  Lang-son. 
The  withdrawal  of  Briere  de  1'Isle's  division  gave  the  Chinese 
greater  confidence,  and,  though  for  a  time  Negrier  was  able  to 
hold  his  own,  on  the  22d  and  23d  of  March  he  sustained  a  severe 
check  between  Lang-son  and  Thatke,  which  was  finally  converted 
into  a  complete  rout,  his  troops  being  obliged  to  retreat  precipi 
tately  through  Lang-son  to  Than-moi  and  Dong-Song.  Briere  de 
1'Isle  reached  Tuyen-Kwan  on  the  3d  of  March,  and  found  the 
Black  Flags  and  Yunnan  braves  strongly  posted  on  the  side  of  an 
almost  inaccessible  pass.  After  having  sustained  a  succession  of 
attacks  for  eighteen  days,  and  seven  actual  assaults,  the  delight 
of  the  garrison  at  seeing  Briere  de  1'Isle's  relieving  force  may  be 
imagined.  It  was  while  matters  were  in  this  position  that"  Sir 
Eobert  Hart  succeeded  in  negotiating  peace  between  the  two  coun 
tries.  By  the  terms  agreed  on  (April  6,  1885),  it  was  stipulated  that 
France  was  to  take  Tong-king  under  its  protection  and  to  evacuate 
Formosa.  The  Chinese  undertook  at  the  same  time  to  expend 
80,000,000  francs  on  the  construction  of  roads  in  South  China. 

The  future  fortunes  of  the  colony  must  depend  greatly  on  the 

administrative  ability  of  the  governors  selected  to  rule  over  it. 

The  death  of  Paul  Bert  was  in  this  respect  a  great  loss  to  Tong-king. 

See  France  and  Tong-King,  by  J.  G.  Scott,  1885;  Tonkin,  by  C.  B.Norman 

1884  ;  Tungking,  by  W.  Mesney,  1884.  (K.  K.  D.)  ' 

TONGUE.     See  ANATOMY,  vol.  i.  p.  895,  and  TASTE. 

TONNAGE,  REGISTER  TONNAGE,  or  INTERNATIONAL 
REGISTER  TONNAGE,  is  the  unit  on  which  the  assessment  of 
dues  and  charges  on  shipping  is  based.  The  system  at  pre 
sent  in  force  is  known  as  the  Moorsom  system.  A  register 


ton  is  100  cubic  feet  of  internal  volume.  Thus  a  vessel  of 
100,000  cubic  feet  of  internal  space  within  the  points  of 
measurements  prescribed  by  the  law  is  1000  tons  register. 
Vessels  are  sometimes  bought  and  sold  under  this  unit. 
The  tonnage  rules,  which  are  very  full  and  elaborate, 
are  contained  in  part  ii.  of  the  Merchant  Shipping  Act, 
1854,  sections  20  to  29  inclusive,  and  in  section  9  of  the 
Merchant  Shipping  Act,  1867,  the  latter  being  a  special 
section  in  reference  to  a  deduction  from  the  gross  tonnage 
in  respect  of  crew  space,  which  space  must  be  fit  for  the 
proper  accommodation  of  the  men  who  are  to  occupy  it  to 
entitle  to  such  deduction.  This  enactment  has  led  to 
great  improvement  in  seamen's  quarters. 

Section  60  of  the  Merchant  Shipping  Act,  1862,  pro 
vides  on  the  point  of  international  tonnage  as  follows  : — 
"  Ships  belonging  to  foreign  countries  which  have  adopted 
the  British  system  of  tonnage  need  not  be  remeasured  in 
this  country."  The  British  system  has  been  adopted  by 
the  following  countries  at  the  dates  named  : — United 
States,  1865  ;  Denmark,  1867  ;  Austria-Hungary,  1871 ; 
Germany,  1873  ;  France,  1873;  Italy,  1873  ;  Spain,  1874 ; 
Sweden,  1875;  Netherlands,  1876;  Norway,  1876;  Greece, 
1878;  Russia,  1879;  Finland,  1877;  Hayti,  1882;  Belgium, 
1884;  Japan,  1884.  It  is  also  under  consideration  by  China. 

There  are  slight  differences  in  the  rules  for  deduction 
for  engine  room  in  some  of  the  countries,  but  owners  or 
masters  of  foreign  steamships,  where  this  difference  exists, 
may  have  the  engine-rooms  remeasured  in  the  United 
Kingdom  if  they  desire;  in  other  words,  their  net  tonnage 
may  be  reduced  to  exact  English  measure. 

The  British  system  was  also  mainly  adopted  by  the 
International  Tonnage  Commission  assembled  at  Constan 
tinople  in  1873,  the  rules  of  such  commission  forming 
the  basis  of  dues  levied  on  the  ships  of  all  countries 
passing  through  the  Suez  Canal.  A  special  certificate  is 
issued  in  the  respective  countries  for  this  purpose.  The 
main  point  of  difference  from  the  British  system  is  with 
respect  to  the  deduction  for  engine  room. 

There  are  three  terms  used  in  respect  of  the  tonnage 
of  ships, — namely,  tonnage  under  decks,  gross  tonnage, 
and  register  tonnage. 

In  obtaining  the  gross  measurement  the  space  under 
the  tonnage  deck  is  first  measured — sections  20  and  21 
(1),  (2),  and  (3) ;  then  the  space  or  spaces,  if  any,  between 
the  tonnage  deck  (the  tonnage  deck  is  the  second  deck 
from  below  in  all  vessels  of  more  than  two  decks  and  the 
upper  deck  in  all  other  vessels)  and  the  upper  deck — 
section  21  (5)  of  Act;  and  finally  the  permanent  closed-in 
spaces  above  the  upper  deck  available  for  cargo,  stores, 
passengers,  or  crew — section  21  (4)  of  Act. 

The  allowance  for  engine  room  is  governed  by  the 
percentage  the  net  engine  room — that  is,  the  space  ex 
clusive  of  the  coal  bunkers — bears  to  the  gross  tonnage, 
and  varies  in  paddle-  and  screw-steamers  as  laid  down  in 
section  23  of  the  Act. 

In  obtaining  the  tonnage  under  tonnage  deck,  ships  are  divided 
in  respect  of  their  length  into  five  classes  as  follows : — 

Class  1.    Length   50  feet  and  under Into  4  equal  parts. 

„     2.          „         50    „     and  not  exceeding  120  feet,  6  ,, 

„     3.                  120    „          „             ,,           180    ,,      8  „ 

,,     4.          „       180    „          ,,             ,,           225    „    10  ,. 

,,     5.          „       225    ,,     anl  upwards 12  „ 

The  following  is  an  epitome  of  the  rule  for  tonnage  under  the 
tonnage  deck : — 

Length  is  taken  inside  on  tonnage  deck,  from  inside  of  plank  at 
stern  to  inside  of  midship  stern  timber  or  plank ;  the  length  so 
taken,  allowing  for  rake,  of  bow  and  of  stern  in  the  thickness  of 
the  deck,  and  one-third  of  the  round  of  beam,  is  to  be  divided 
into  the  prescribed  number  of  equal  parts  (which  determines  the 
stations  of  the  areas),  according  to  the  length  of  vessel,  as  above. 

Area  1  is  at  the  extreme  limit  of  the  bow.  Area  2  is  at  the  first 
point  of  division  of  the  length.  The  rest  are  numbered  in  succes 
sion,  the  last  being  at  the  extreme  limit  of  the  stern. 

Depths  are  taken  at  each  point  of  division  of  the  length,  or  station 
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of  each  area,  from  the  underside  of  the  tonnage  deck  to  ceiling  at 
inner  edge  of  timber  strake,  deducting  therefrom  one-third  of  the 
round  of  the  beam.  The  depths  so  taken  are  to  be  divided  into  four 
equal  parts,  if  midship  depth  should  not  exceed  16  feet;  otherwise 
into  six  equal  parts. 

Breadths  are  taken  at  each  point  of  division  of  the  depths  and 
also  at  the  upper  and  lower  points  of  the  depths.  The  upper 
breadth  of  each  area  is  to  be  set  down  in  its  respective  column  in  a 
line  with  No.  1  (left-hand  numerals),  and  the  rest  in  succession. 

The  number  of  columns  for  areas  will  vary  according  to  the 
length,  as  in  the  several  classes,  and  will  be  equal  to  the  number  of 
parts  into  which  the  length  is  divided  plus  one. 


The  space  or  spaces  between  decks  above  the  tonnage  deck  are 
dealt  with  by  a  similar  formula.  A  mean  horizontal  area  of  the 
space,  or  each  space  if  more  than  one,  is  found  and  multiplied  by 
the  mean  height. 

The  permanent  closed-in  spaces  above  the  upper  deck  available 
for  cargo,  stores,  passengers,  or  crew  are  measured  in  the  same 
manner  by  finding  a  mean  area  and  multiplying  by  a  mean  height. 

The  measurement  of  net  engine  room  is  governed  by  the  arrange 
ment  of  the  space,  and  is  measured  as  a  whole  or  in  parts  as  may 
be  required  by  its  particular  form. 

The  following  is  an  example  under  class  2,  depth  under  16  feet, 
of  tonnage  under  tonnage  deck : — 


Length  112'75  Feet  -f-  6=18-791  Feet,  the  Common  Interval  between  Areas. 

Depths  -T-  4,  the  Middle  Depth  being  less  than  16  Feet. 

Area  1. 

Area  2. 

Area  3. 

Area  4. 

Area  5. 

Area  6. 

Area  7. 

Cubic  Content  and  Register 
Tonnage. 

Depths 
Commoi 
val  b 
bread 

Feet. 

Feet. 
12-65 

3-1G2 

Feet. 
12-3 

3-075 

Feet. 
11-85 

2-9G2 

Feet. 
11-4 

2  -85 

Feet. 
10-9 

2-725 

Feet. 

i  inter-  \ 
stween  > 
hs  ) 

No.  of 
Areas. 

1 

2 
3 
4 
5 
6 
7 

Multi 
pliers. 

1 
4 
2 
4 
2 
4 
1 

Areas 
brought 
up. 
Sq.  Ft. 
0 
186-17 
230-21 
226-36 
208-19 
145-24 
0 

Pro 
ducts. 

0 
744-68 
460-42 
905-44 
416-38 
580-96 
0 

No.  of 
Bdths. 
1 
2 
3 
4 
5 

Multi 
pliers. 

4 
2 
4 
1 

Being 
sharp 
at  the 
stem  no 
meas 
ured 
area. 

Bdths. 
Feet. 
19-35 
18-85 
16-65 
11-85 
1-85 

Pro 
ducts. 
19-35 
75-4 
33-3 
47-4 
1-85 

Bdtlis. 
Feet. 
20-2 
20-4 
20-15 
19-6 
3-0 

Pro 
ducts. 
20-2 
81-6 
40-3 
78-4 
3-0 

Bdths. 
Feet. 
20-4 
20-5 
20-25 
19-85 
6-35 

Pro 
ducts. 
20-4 
82-0 
40-5 
79-4 
6-35 

Bdths. 
Feet. 
20-2 
20-35 
20-0 
17-8 
C-35 

Pro 
ducts. 
20-2 
81-4 
40-0 
71-2 
6-35 

Bilths. 
Feet 
19-1 
18-65 
14-95 
8  '75 
1-0 

Pro 
ducts. 
19-1 
74-6 
29-9 
35-0 
1-0 

Being 
sharp 
at  the 
stem  no 
meas 
ured 
area. 

J  common  inter-  ") 
val   between  v 
breadths  J 

Area  1. 

177-3 
1-05 

203-5 
1-03 

228-65 
•9!) 

219-15 
•95 

15 

9-6 
•91 

Area  7. 

3107-88 
6-26  =  J  corr 

mon  interval 
etween  areas. 

'ons 
)4-55  under'deck. 

8865 
17730 

6705 
22350 

2057P5 
205785 

109575 
197235 

1596 
14364 

1864728 
621576 
1861728 

t 

186-165 

230-205 

226-363 

208-192 

145-236 

19455-32 

'  100    1 

Area  2. 

Area  3.                  Area  4.                   Area  5. 

Area  6. 

This  formula  is  also  applicable  for  finding  displacement  tonnage 
of  ships,  that  is,  the  external  displacement  measured  bjr  taking 
transverse  areas  to  the  height  of  the  load  water-line  to  find  the 
cubic  content,  which  content  divided  by  35  gives  the  displacement 
in  tons  weight,  the  difference  between  the  light  and  load  displace 
ment  representing  the  carrying  powers  of  a  vessel  in  tons. 

"The  rule,"  says  Mr  Moorsom,  "is  founded  on  the  purest  mathe 
matical  principles.  It  was  first  published  in  the  Philosophical 
Transactions  of  the  Royal  Society  of  1798  by  Attwood,  in  his 
'Disquisition  on  the  Stability  of  Ships,'  who  there  describes  it 
as  one  of  those  formulae  invented  by  Sterling  for  measuring  spaces 
bounded  by  irregular  curves,  founded  on  Sir  Isaac  Newton's  dis 
covery  of  a  theorem — a  discovery  which  the  immortal  author  himself 
considered  amongst  his  happiest  inventions — by  which  the  areas  of 
all  curvilinear  spaces  not  geometrically  quadrible  nor  discoverable 
by  any  known  rules  of  direct  investigation  are  so  closely  approxi 
mated  as  to  amount  to  geometrical  exactness." 

Mr  Allan  Gilmour  at  the  middle  of  the  present  century  expressed 
his  opinion,  after  a  careful  consideration  of  the  tonnage  question, 
which  was  receiving  much  attention  at  that  time  owing  to  the  law 
8  and  9  Viet.  cap.  89,  which  had  been  adopted  in  place  of  the 
old  tonnage  law  13  Geo.  III.  cap.  74,  not  giving  satisfaction,  that 
the  "  system  framed  by  Mr  Moorsom  will  as  it  were  compel  every 
one  to  build  strong,  fast-sailing,  and  good  seagoing  ships,  and 
that,  in  fact,  it  will  stand  as  long  as  the  world  remains."  It  will 
be  admitted  that  great  progress  has  been  made  in  every  way  in 
British  shipping  of  late  years,  and  for  this  due  praise  must  be 
given  to  the  influence  of  the  present  tonnage  laws.  (W.  M*.) 

TONNAGE  AXD  POUNDAGE  were  customs  duties 
anciently  imposed  upon  exports  and  imports,  the  former 
being  a  duty  upon  all  wines  imported  in  addition  to 
prisage  and  butlerage,  the  latter  a  duty  imposed  ad 
valorem  at  the  rate  of  twelvepence  in  the  pound  on  all 
merchandise  imported  or  exported.  The  duties  were 
levied  at  first  by  agreement  with  merchants  (poundage 
in  1302,  tonnage  in  1347),  then  granted  by  parliament  in 
1373,  at  first  for  a  limited  period  only.  They  were  con 
sidered  to  be  imposed  for  the  defence  of  the  realm.  From 
the  reign  of  Henry  VI.  until  that  of  James  I.  they  were 
usually  granted  for  life.  They  were  not  granted  to 
Charles  I.,  and  in  1628  that  king  took  the  unconstitutional 
course  of  levying  them  on  his  own  authority,  a  course 
denounced  a  few  years  later  by  16  Car.  I.  c.  18,  when  the 
Long  Parliament  granted  them  for  two  months.  After  the 
Restoration  they  were  granted  to  Charles  II.  and  his  two 


successors  for  life.  By  Acts  of  Anne  and  George  I.  the 
duties  were  made  perpetual,  and  mortgaged  for  the  public 
debt.  In  1787  they  were  finally  abolished,  and  other  modes 
of  obtaining  revenue  substituted,  by  27  Geo.  III.  c.  13. 

Poundage  also  signifies  a  fee  paid  to  an  officer  of  a  court  for  his 
services,  e.g. ,  to  a  sheriffs  officer,  who  is  entitled  by  28  Eliz.  c.  4 
to  a  poundage  of  a  shilling  in  the  pound  on  an  execution  up  to 
£100,  and  sixpence  in  the  pound  above  that  sum. 

TONQUA  BEAN.  The  Tonqua,  Tonka,  or  Tonquin 
bean,  also  called  the  coumara  nut,  is  the  seed  of  Dipterix 
odorata,  a  Leguminous  tree  growing  to  a  height  of  80  feet, 
native  of  tropical  South  America.  The  drupe-like  pod 
contains  a  single  seed  possessed  of  a  fine  sweet  "new- 
mown  hay  "  odour,  due  to  the  presence  of  a  crystallizable 
principle  called  coumarin,  to  which  also  the  dried  stalks  of 
Melilotus  officinalis  and  the  vernal  grass  Anthoxanthum 
odoratum  owe  their  odour.  Tonqua  beans  are  used  princi 
pally  for  scenting  snuff  and  as  an  ingredient  in  perfume 
sachets  and  in  perfumers'  "  bouquets." 

TONQUIN.     See  TONG-KING. 

TONSILLITIS.     See  THROAT  DISEASES. 

TONSURE.  The  reception  of  the  tonsure,  in  the 
Roman  Catholic  Church,  is  the  initial  ceremony  which 
marks  admission  to  orders  and  to  the  rights  and  privileges 
of  clerical  standing.  It  is  administered  by  the  bishop  with 
an  appropriate  ritual.  Candidates  for  the  rite  must  have 
been  confirmed,  be  adequately  instructed  in  the  elements 
of  the  Christian  faith,  and  be  able  to  read  and  write. 
Those  who  have  received  it  are  bound  (unless  in  excep 
tional  circumstances)  to  renew  the  mark,  consisting  of  a 
bare  circle  on  the  crown  of  the  head,  at  least  once  a  month, 
otherwise  they  forfeit  the  privileges  it  carries.  A  very 
early  origin  has  sometimes  been  claimed  for  the  tonsure, 
but  the  earliest  instance  of  an  ecclesiastical  precept  on  the 
subject  occurs  in  can.  41  of  the  council  of  Toledo  (633 
A.D.)  :  "  omnes  clerici,  detonso  superius  capite  toto,  inferius 
solam  circuli  coronam  relinquant."  Can.  33  of  the  Quini- 
sext  council  (692)  requires  even  singers  and  readers  to  be 
tonsured.  Since  the  8th  century  three  tonsures  have  been 
more  or  less  in  use,  known  respectively  as  the  Roman, 
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the  Greek,  and  the  Celtic.  The  first  two  are  sometimes 
distinguished  as  the  tonsure  of  Peter  and  the  tonsure  of 
Paul ;  in  the  latter  the  whole  head  was  shaven,  but  when 
now  practised  in  the  Eastern  church  this  tonsure  is  held 
to  be  adequately  shown  when  the  hair  is  shorn  close.  In 
the  Celtic  tonsure  (tonsure  of  St  John,  or,  in  contempt, 
tonsure  of  Simon  Magus)  all  the  hair  in  front  of  a  line 
drawn  over  the  top  of  the  head  from  ear  to  ear  was  shaven. 
TONTINE.  This  system  of  life  insurance  owes  its 
name  to  Lorenzo  Tonti,  an  Italian  banker,  born  at  Naples 
early  in  the  17th  century,  who  settled  in  France  about 
1650.  In  1653  he  proposed  to  Cardinal  Mazarin  a  new 
scheme  he  had  devised  for  promoting  a  public  loan.  His 
plan  was  to  the  following  effect.  A  total  of  1,025,000 
livres  was  to  be  subscribed  in  ten  portions  of  102,500  livres 
each  by  ten  classes  of  subscribers,  the  first  class  consisting 
of  persons  under  7,  the  second  of  persons  above  7  and  under 
14,  and  so  on  to  the  tenth,  which  consisted  of  persons 
between  63  and  70.  The  whole  annual  fund  of  each  class 
was  to  be  regularly  divided  among  the  survivors  of  that 
class,  and  on  the  death  of  the  last  individual  the  capital 
was  to  fall  to  the  state.  This  plan  of  operations  was 
authorized  under  the  name  of  "  tontine  royale  "  by  a  royal 
edict,  but  this  the  parlement  refused  to  register,  and  the 
idea  remained  in  abeyance  till  1689,  when  it  was  revived 
by  Louis  XIV.,  who  established  a  tontine  of  1,400,000 
livres  divided  into  fourteen  classes  of  100,000  livres  each, 
the  subscription  being  300  livres.  Although  the  classes 
were  not  quite  filled,  this  tontine  was  carried  on  till  1726, 
when  the  last  beneficiary  died, — a  widow  who  at  the  time 
of  her  decease  was  deriving  from  this  source  an  annual 
income  of  73,500  livres.  Several  other  Government  ton 
tines  were  afterwards  set  on  foot;  but  in  1763  restric 
tions  were  introduced,  and  in  1770  all  tontines  at  the 
time  in  existence  were  wound  up.  Private  tontines  con 
tinued,  however,  to  flourish  in  France  for  some  years,  the 
"tontine  Lafarge  "  having  been  opened  as  late  as  1791. 

The  tontine  principle  has  often  been  applied  in  Great  Britain, 
chiefly  to  the  purchase  of  estates  or  the  erection  of  buildings  for 
which  the  necessary  funds  could  not  be  procured  by  ordinary 
methods.  The  speculative  element  in  the  system  has  proved  an 
attraction.  The  investor  stakes  his  money  on  the  chance  of  his 
own  life  or  the  life  of  his  nominee  enduring  for  a  longer  period 
than  the  other  lives  involved  in  the  speculation,  in  which  case  he 
expects  to  win  a  large  prize.  The  only  thing  which  will  serve  to 
distinguish  this  from  an  ordinary  lottery  is  the  assumption  that 
some  may  apply  greater  care  or  skill  in  the  selection  of  lives  than 
others  of  the  players.  The  tontine  principle  is  nearly  the  converse 
of  ordinary  life  assurance,  where  it  is  the  man  who  dies  early  who 
obtains  an  advantage  for  his  heirs  at  the  expense  of  the  long  liver. 
But  it  has  been  occasionally  introduced  into  life  assurance  in  the 
distribution  of  profits  or  surplus,  and  so  far  it  tends  to  redress  the 
inequalities  of  the  original  contract,  the  profits  being  assigned  to 
the  longest  livers  to  a  larger  extent  than  in  the  common  life 
assurance  system.  The  tontine  principle  has  been  brought  into 
considerable  prominence  by  some  American  life  offices  (see  INSUR 
ANCE,  vol.  xiii.  p.  183).  All  that  is  wanted  to  make  the  system  fair 
is  that  every  one  should  understand  that  in  order  to  secure  a  dis 
proportionate  share  of  profits  in  the  event  of  his  surviving  and 
keeping  up  his  policy  he  must  make  a  corresponding  sacrifice  if 
he  dies  early  or  discontinues  his  insurance. 

TOOKE,  JOHN  HOEXE  (1736-1812),  an  ardent  poli 
tician  and  an  erudite  philologer,  was  the  third  son  of  John 
Home,  a  poulterer  in  Newport  Market,  whose  business 
the  son,  when  a  pupil  at  Eton  with  other  boys  of  a  more 
aristocratic  position,  in  early  life  happily  veiled  under  the 
title  of  a  "  Turkey  merchant."  He  was  born  in  Newport 
Street,  Long  Acre,  Westminster,  on  25th  June  1736. 
Some  portion  of  his  school  days  was  passed,  when  he 
was  about  seven  years  old,  in  "an  academy  in  Soho 
Square,"  and  when  three  years  older  he  went  to  a  school 
in  a  Kentish  village.  For  a  time  (1744-46)  he  was  at 
Westminster  School,  but  the  greater  part  of  his  educa 
tion  was  got  at  Eton,  and  then  under  private  tuition, 


first  at  Sevenoaks  in  Kent  (1753)  and  then  at  Raven- 
stone  in  Northamptonshire.  In  1755  he  was  entered  at 
St  John's  College,  Cambridge,  and  took  his  degree  of 
B.A.  in  1758,  as  last  but  one  of  the  senior  optimes, 
Beadon,  his  life-long  friend,  afterwards  bishop  of  Bath 
and  Wells,  being  among  the  wranglers  in  the  same  year. 
Strange  to  say,  the  object  of  all  this  care  and  expense 
found  himself  doomed  to  the  drudgery  of  ushership  at  a 
boarding  school  at  Blackheath,  and  the  pleasures  of  his 
lot  were  not  enhanced  by  his  father's  strongly  expressed 
desire  that  he  should  take  orders  in  the  Church  of  England. 
A  strange  vacillation  marked  his  career  at  this  period,  a 
vacillation  probably  due  to  a  constant  struggle  between 
his  own  inclination  and  the  wishes  of  his  father.  He 
was  admitted  to  the  diaconate  of  the  church,  and  almost 
at  the  same  time  was  entered  at  the  Inner  Temple.  He 
studied  for  the  bar  for  some  time,  mostly  in  the  company 
of  Dunning  and  Kenyon,  and  then  was  ordained  as  a 
priest  of  the  national  church  by  the  bishop  of  Salisbury. 
After  this  event  his  father  obtained  for  him  the  next 
presentation  to  the  small  vicarage  of  New  Brentford,  to 
which  Home  was  duly  admitted,  and  he  retained  its 
scanty  profits  until  1773.  During  a  part  of  this  time  he 
was  absent  on  a  tour  in  France,  acting  as  the  bear-leader 
of  a  son  of  the  miser  Elwes.  To  his  credit  be  it  said  that 
while  he  resided  at  Brentford  he  discharged  with  exem 
plary  regularity  all  the  duties  of  his  profession,  and  that, 
reviving  a  practice  of  the  previous  century,  he  studied 
medicine  for  the  benefit  of  his  poorer  parishioners.  Under 
the  excitement  created  by  the  actions  of  Wilkes  and  the 
blunders  of  his  ministerial  opponents,  Home  plunged  into 
politics  with  consuming  zeal.  The  newspapers  abounded 
with  his  productions,  but  his  chief  effort  was  a  scathing 
pamphlet  on  Lords  Bute  and  Mansfield,  setting  out  the 
"petition  of  an  Englishman."  In  1765  he  again  went 
abroad  as  tutor,  and  on  this  occasion  he  escorted  to  Italy 
the  son  of  a  Mr  Taylor,  who  lived  near  his  Middlesex 
parish,  a  3Toung  man  subject  to  fits  of  insanity.  It  was 
while  passing  through  Paris  on  this  tour  that  he  made 
the  personal  acquaintance  of  Wilkes,  and  it  was  while  at 
Montpellier,  in  January  1766,  that  a  letter  addressed  by 
Home  to  AVilkes  laid  the  seeds  of  that  personal  antipathy 
which  afterwards  grew  so  rapidly.  In  the  summer  of 
1767  the  travelled  parson  landed  again  on  English  soil, 
and,  in  spite  of  his  latent  distrust  of  the  so-called  "patriot," 
his  exertions  quickly  obtained  for  Wilkes  that  seat  for  the 
county  of  Middlesex  which  ensured  his  fortune.  Home 
was  deeply  concerned  in  all  the  proceedings  of  the  corpo 
ration  of  London  in  support  of  the  popular  cause,  and  he 
advised,  if  he  did  not  actually  draw  up,  the  celebrated 
speech  which  Alderman  Beckford  addressed  to  his  sovereign. 
As  an  incidental  act  in  this  struggle  with  the  court  and 
the  majority  of  the  House  of  Commons,  Home  involved 
himself  in  a  dispute  with  George  Onslow,  the  member  for 
Surrey,  which  culminated  in  a  civil  action,  ultimately 
decided  in  Home's  favour,  and  in  the  loss  by  his  oppo 
nent  of  his  seat  in  parliament.  An  influential  association, 
called  "the  Society  for  Supporting  the  Bill  of  Rights,"  was 
founded,  mainly  through  the  exertions  of  Home,  in  1769, 
but  the  members  were  soon  divided  into  two  opposite 
camps  of  the  thick  and  thin  partisans  of  Wilkes  and  of 
those  who  refused  to  be  labelled  by  the  name  of  any 
combatant,  and  in  1770  Home  and  Wilkes  broke  out  into 
open  warfare.  Into  this  controversy,  carried  on  with  that 
unflagging  zeal  which  always  springs  from  personal  hatred, 
none  will  now  care  to  enter ;  it  benefited  the  fortunes  of 
neither  of  the  combatants,  and  it  damaged  the  success  of 
the  cause  for  which  they  had  both  laboured  energetically. 
In  1771  Home  obtained  at  Cambridge,  though  not  with 
out  some  opposition  from  members  of  both  the  political 
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parties,  his  degree  of  M.A.,  and  in  the  same  year  he  em 
barked  on  a  more  laborious  and  costly  undertaking,  that 
of  vindicating  the  right  of  printing  an  account  of  the 
debates  in  parliament,  in  which,  after  a  protracted  struggle 
between  the  ministerial  majority  and  the  civic  authorities, 
the  right  was  definitely  established.  The  energies  of  the 
indefatigable  parson  knew  no  bounds.  In  the  same  year 
(1771)  he  crossed  swords  with  Junius,  and  ended  in  dis 
arming  his  masked  antagonist.  It  is  a  curious  corollary 
to  this  controversy  that  more  than  one  speculator  has 
identified  him  with  Junius.  Home  had  now  passed  more 
than  half  the  allotted  span  of  life,  and  his  only  fixed 
income  consisted  of  those  scanty  emoluments  attached  to 
a  position  which  galled  him  daily.  He  resigned  his  bene 
fice,  and  betook  himself  to  the  study  of  the  law  and  to  his 
studies  in  philology.  An  accidental  circumstance,  however, 
occurred  at  this  moment  which  largely  affected  his  future. 
His  friend  Mr  William  Tooke  had  purchased  a  consider 
able  estate  south  of  the  town  of  Croydon  in  Surrey,  part 
of  which  seems  to  have  consisted  of  Purley  Lodge  in 
Coulsdon.  The  possession  of  this  property  brought  about 
frequent  disputes  with  an  adjoining  landowner,  and,  after 
many  actions  in  the  law  courts,  the  friends  of  Mr  Tooke's 
opponent  endeavoured  to  obtain,  by  a  bill  forced  through 
the  Houses  of  Parliament,  the  privileges  which  the  law 
had  not  assigned  to  him.  Home  thereupon,  by  a  bold  libel 
on  the  Speaker,  drew  public  attention  to  the  case,  and, 
although  he  himself  was  placed  for  a  time  in  the  custody 
of  the  sergeant-at-arms,  the  clauses  which  were  injurious 
to  the  interests  of  Mr  Tooke  were  eliminated  from  the  bill 
through  the  publicity  which  his  conduct  had  given  to  the 
matter.  Mr  Tooke's  gratitude  knew  no  bounds ;  he 
declared  his  intention  of  making  his  friend  the  heir  to  his 
fortune,  and,  if  the  design  was  never  carried  into  effect, 
Home  derived  from  the  generous  old  man  during  his  life 
time  large  gifts  of  money.  No  sooner  had  this  matter 
been  happily  settled  than  Home  found  himself  involved 
in  a  more  serious  trouble  than  any  that  had  yet  befallen 
him.  For  his  conduct  in  signing  the  advertisement  soli 
citing  subscriptions  for  the  relief  of  the  relatives  of  the 
Americans  murdered  by  the  king's  troops  at  Lexington 
and  Concord,  he  was  tried  at  the  Guildhall  in  July  1777 
before  Lord  Mansfield,  found  guilty,  and  committed  to 
the  King's  Bench  prison  in  St  George's  Fields,  from  which 
he  only  emerged  after  a  year's  durance,  and  after  a  loss, 
in  fine  and  costs,  amounting  to  £1200.  Soon  after  his 
deliverance,  as  he  had  thrown  off,  as  he  thought,  his 
clerical  gown,  he  applied  to  be  called  to  the  bar,  but  his 
application  was  negatived  on  the  ground  that  his  orders  in 
the  church  were  indelible.  To  return  to  the  church  was 
now  impossible ;  and  Home  tried  his  fortune,  but  without 
success,  in  farming  some  land  in  Huntingdonshire.  Two 
tracts  which  were  penned  by  him,  one  before  and  the 
other  after  this  failure  in  practical  life,  exercised  great 
influence  in  the  country.  One  of  them,  criticizing  the 
measures  of  Lord  North's  ministry,  passed  through  nume 
rous  editions;  the  other  set  out  a  scheme  of  reform  which 
he  afterwards  withdrew  in  favour  of  that  advocated  by 
Pitt.  On  his  return  from  his  voluntary  banishment  in 
Huntingdonshire,  he  became  once  more  a  frequent  guest 
at  Mr  Tooke's  house  of  Purley,  and  in  1782  assumed  the 
name  of  Home  Tooke,  which  is  now  invariably  assigned 
to  him.  In  1786  Home  Tooke  conferred  perpetual  fame 
upon  his  benefactor's  country  house  by  adopting  as  a  second 
title  of  his  elaborate  philological  treatise  of  vE7re<x  Hrepoevra, 
the  more  popular  though  misleading  title  of  The  Diversions 
of  Purley.  The  treatise  at  once  attracted  attention  in 
England  and  the  Continent,  was  universally  read  by  the 
vulgar  as  well  as  the  learned,  and,  while  its  conclusions, 
if  not  always  carrying  conviction  to  the  erudite,  were 


deemed  by  them  worthy  of  consideration  as  proceeding 
from  a  mind  of  extensive  learning  and  singular  acute- 
ness,  the  fame  given  to  Purley  by  the  choice  of  the  title 
gratified  its  owner.  The  first  part  was  published  in  1786, 
the  second  in  1805.  The  best  edition  is  that  which  was 
published  in  1829,  under  the  editorship  of  Richard  Taylor, 
with  the  additions  written  in  the  author's  interleaved  copy. 

Between  1782  and  1790  Tooke  gave  his  support  to  Pitt, 
and  in  the  election  for  Westminster,  a  constituency  in 
which  Fox  was  vitally  interested,  he  threw  all  his  energies 
into  the  ministerial  cause.  With  Fox  he  was  never  on 
terms  of  friendship,  and  Samuel  Rogers,  in  his  Table  Talk, 
asserts  that  their  antipathy  was  so  pronounced  that  at  a 
dinner  party  given  by  a  prominent  Whig  not  the  slightest 
notice  was  taken  by  Fox  of  the  presence  of  Home  Tooke. 
It  was  after  the  election  of  Westminster  in  1788  that 
Tooke  depicted  the  two  rival  statesmen  in  his  celebrated 
pamphlet  of  Two  Pair  of  Portraits.  At  the  general 
election  of  1790  he  came  forward  as  a  candidate  for  that 
distinguished  constituency,  in  opposition  to  Fox  and  Lord 
Hood,  but  was  defeated;  and,  though  he  again  sought  the 
suffrages  of  its  voters  in  1796,  and  his  speeches  at  the 
hustings  were  never  exceeded  in  ability,  he  was  again  at 
the  bottom  of  the  poll.  Meantime  the  excesses  of  the 
French  republicans  had  unhinged  the  minds  of  all  sections 
of  society  in  England,  and  the  actions  of  the  Tory  min 
istry  faithfully  represented  the  feelings  of  the  country. 
Home  Tooke  was  arrested  early  on  the  morning  of  16th 
May  1794,  and  conveyed  to  the  Tower.  His  trial  for 
high  treason  lasted  for  six  days  (October  17-23)  and 
ended  in  his  acquittal,  the  jury  only  requiring  the  short 
space  of  eight  minutes  to  settle  their  verdict.  The  evi 
dence  which  the  crown  could  adduce  in  support  of  the 
charge  proved  to  be  of  the  slightest  description,  and  the 
demeanour  of  the  accused  throughout  the  proceedings 
furnished  abundant  proofs  of  the  resolution  of  his  mind 
and  the  force  of  his  abilities.  His  public  life  after  this 
event  was  only  distinguished  by  one  act  of  importance. 
Through  the  influence  of  Lord  Camelford,  the  fighting 
peer,  he  was  returned  to  parliament  in  1801  for  the 
pocket  borough  of  Old  Sarum.  No  sooner  was  he  returned 
to  the  House  of  Commons  than  Lord  Temple  endeavoured 
to  secure  his  exclusion  on  the  ground  that  he  had  taken 
orders  in  the  church,  and  one  of  Gillray's  caricatures 
delineates  the  two  politicans,  Temple  and  Camelford, 
playing  at  battledore  and  shuttlecock,  with  Home  Tooke 
as  the  shuttlecock.  The  ministry  of  Addington  would  not 
support  this  suggestion,  but  a  bill  was  at  once  introduced 
by  them  and  carried  into  law,  which  rendered  all  persons 
in  holy  orders  ineligible  to  sit  in  the  House  of  Commons. 
The  parliamentary  life  of  the  member  for  Old  Sarum  was 
preserved  through  one  parliament,  but  at  its  expiration  he 
was  excluded  for  ever. 

The  last  years  of  Tooke's  life  were  spent  in  retirement 
in  a  house  on  the  west  side  of  Wimbledon  Common,  and 
there  he  was  visited  by  the  leading  members  of  the  party  of 
progress.  The  traditions  of  his  Sunday  parties  have  lasted 
unimpaired  to  this  day,  and  the  most  pleasant  pages  penned 
by  his  biographer  describe  the  politicians  and  the  men  of 
letters  who  gathered  round  his  hospitable  board.  His  con 
versational  powers  rivalled  those  of  Dr  Johnson ;  and,  if 
more  of  his  sayings  have  not  been  chronicled  for  the  benefit 
of  posterity,  the  defect  is  due  to  the  absence  of  a  Boswell. 
Through  the  liberality  of  his  friends,  his  last  days  were 
freed  from  the  pressure  of  poverty,  and  he  was  enabled  to 
place  his  illegitimate  son  in  a  position  which  soon  brought 
him  wealth,  and  to  leave  a  competency  to  his  two  illegiti 
mate  daughters.  Illness  seized  him  early  in  1810,  and  for 
the  next  two  years  his  sufferings  were  acute.  He  died  in 
his  house  at  Wimbledon  on  18th  March  1812,  and  his  body 
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was  buried  with  that  of  his  mother  at  Ealing,  the  tomb 
which  he  had  prepared  in  the  garden  attached  to  his  house 
at  Wimbledon  being  found  unsuitable  for  the  interment. 
An  altar-tomb  still  stands  to  his  memory  in  Ealing  church 
yard.  A  catalogue  of  his  library  was  printed  in  1813. 

The  Life  of  Home  Tookc,  by  Alexander  Stephens,  is  written  in  an 
unattractive  style,  and  was  the  work  of  an  admirer  only  admitted 
to  his  acquaintance  at  the  close  of  his  days.  Its  main  facts  are 
reproduced  with  more  brightness  in  an  essay  by  Mr  J.  E.  Thorohl 
Rogers  in  the  second  series  of  his  Historical  Gleanings.  Many  of 
Home  Tooke's  wittiest  sayings  are  preserved  in  the  Table  Talk  of 
Samuel  Rogers  and  S.  T.  Coleridge.  (W.  P.  C.) 

TOPAZ.  It  appears  that  the  stone  described  by  ancient 
writers  under  the  name  of  TOTTO&OS,  in  allusion  to  its 
occurrence  on  the  island  of  Topazion  in  the  Red  Sea,  was 
the  mineral  which  we  now  know  as  the.  chrysolite  or 
PERIDOTE  (q.v.).  The  topaz  of  modern  mineralogists  was 
unknown  to  the  ancients.  Topaz  occurs  either  crystallized, 
in  association  with  granitic  rocks,  or  in  the  form  of  rolled 
pebbles  in  the  beds  of  streams.  The  crystals  are  ortho- 
rhombic  prisms,  with  a  perfect  cleavage  parallel  to  the 
base,  or  transverse  to  the  long  axis  of  the  prism.  This 
cleavage  is  recognized  by  the  lapidary  as  the  "  grain  "  of 
the  stone.  It  is  notable  that  crystals  of  topaz  are  com 
monly  hemimorphic ;  in  other  words,  the  prisms  are  ter 
minated  by  dissimilar  faces.  This  hemimorphism  is  asso 
ciated  with  the  property  of  pyroelectricity  (see  MINER 
ALOGY,  vol.  xvi.  p.  376).  The  chemical  composition  of  the 
topaz  has  given  rise  to  much  discussion,  but  the  mineral  is 
now  generally  regarded  as  a  silicate  of  aluminium  associ 
ated  with  the  fluorides  of  aluminium  and  silicon.  When 
strongly  heated  it  suffers  considerable  loss  of  weight. 
Brewster,  examining  the  topaz  microscopically,  detected 
numerous  fluid  cavities,  whence  he  concluded  that  it  had 
been  formed  in  the  wet  way.  Two  of  the  fluids  obtained 
from  these  cavities  have  received  the  names  of  brewster- 
linite  and  cryptolinite.  Some  of  the  finest  topazes  are 
almost  colourless,  and  may  be  occasionally  mistaken  for 
diamonds.  The  topaz,  however,  is  inferior  in  hardness ;  it 
lacks  "fire";  and  it  becomes  electric  when  heated — a  pro 
perty  not  possessed  by  the  diamond.  Colourless  topazes 
are  known  to  French  jewellers  as  gouttes  deau,  and  in 
Brazil  as  pingas  d'agoa — names  which  refer  to  the  limpi 
dity  of  the  stone — while  in  England  they  pass  in  trade 
under  the  curious  name  of  minus  novas.  The  beauty  of 
the  stone  is  best  developed  when  in  the  form  of  a  brilliant. 
The  topaz  is  cut  on  a  leaden  wheel  by  means  of  emery, 
and  is  polished  with  tripoli.  Coloured  topazes  are  usually 
either  yellow  or  blue.  The  pleochroism  of  the  stone  is 
very  marked:  thus  the  colour  of  the  sherry-yellow  crystals 
from  Brazil  is  resolved  by  the  dichroiscope  into  brownish 
yellow  and  rose-pink.  The  colour  is  unstable,  the  yellow 
topaz  especially  being  liable  to  suffer  bleaching  by  exposure 
to  sunlight.  Hence  the  fine  series  of  crystals  of  Siberian 
topaz  from  the  Kochscharow  collection,  now  in  the  British 
Museum,  is  carefully  protected  from  light  by  means  of 
opaque  pasteboard  caps.  In  1750  a  Parisian  jeweller 
named  Dumelle  discovered  that  the  yellow  topaz  of  Brazil, 
when  exposed  to  a  moderate  heat,  assumed  a  rose-pink 
colour.  It  is  generally  believed  that  all  the  pink  topaz 
occurring  in  jewellery  owes  its  tint  to  artificial  treatment. 
Formerly  it  was  the  practice  to  heat  the  stone  in  a  sand- 
bath,  but  the  change  of  colour  is  now  generally  effected 
by  wrapping  the  stone  in  German  tinder,  which  is  then 
ignited.  This  "  burnt  topaz "  is  sometimes  known  to 
jewellers  as  "  Brazilian  ruby."  In  like  manner  the  blue 
topaz  occasionally  passes  under  the  name  of  "  Brazilian 
sapphire,"  and  the  pale  green  as  "aquamarine  " — a  name 
which  is  strictly  applicable  only  to  the  sea-green  beryl. 
The  largest  known  cut  topaz  is  a  fine  brilliant,  weighing 
368  carats,  and  termed  the  "  Maxwell  Stuart  topaz." 
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The  topaz  is  occasionally  found  in  Britain,  but  usually  in  small 
crystals -unfit  for  jewellery.  It  occurs  in  granite  at  St  Michael's 
Mount  in  Cornwall,  in  Lundy  Island,  and  in  Arran,  but  the  finest 
British  specimens  are  obtained  from  the  Highlands  of  Scotland. 
Ben-a-bourd,  one  of  the  Cairngorm  group,  yields  good  blue  crystals. 
Topaz  occurs  in  colourless  and  blue  crystals  in  the  granite  of  the 
Mourne  Mountains  in  Ireland;  and  microscopic  crystals  are  not 
uncommon  in  certain  other  granites.  The  famous  topaz-rock  of 
the  Schneckenstein,  in  Saxony,  yields  pale  yellow  crystals  of  great 
beauty  as  mineralogical  specimens,  but  not  suited  for  cutting. 
The  yellow  Saxon  topaz  does  not  seem  to  change  colour  on  exposure 
to  heat.  _  Some  of  the  finest  topaz  comes  from  near  Odon  Tchelon, 
in  Siberia  ;  while  the  well-known  deep-yellow  crystals  of  Brazil 
occur  near  Villa  Rica  (Ouro  Preto).  Fine  topaz,  pale  blue  and 
colourless,  is  found,  as  rolled  crystals,  in  Tasmania  and  on  Flinders 
Island  in  Bass's  Strait.  It  also  occurs  in  the  tin-drifts  of  New 
South  Wales  ;  and  beautifully-formed  limpid  crystals,  of  small  size, 
accompany  stream-tin  at  Durango,  in  Mexico.  Fine  topaz  fit  for 
jewellery  has  recently  been  worked  at  the  Platte  Mountain,  near 
Pike's  Peak,  Colorado.  One  stone,  weighing  125  carats,  has  been 
described  as  being  "  as  fine  a  gem  as  America  has  produced  of  any 
kind"  (Kunz,  1885).  Topaz  also  occurs  in  cavities  in  rhyolite  at 
Nathrop  and  Chalk  Mountain,  Colorado,  and  in  trachyte  near  Sevier 
Lake,  Utah.  It  is  likewise  found  in  Arizona,  in  New  Mexico,  and 
at  Stoneham,  Maine. 

Oriental  topaz  is  the  name  sometimes  given  to  yellow  corundum, 
a  mineral  which  is  readily  distinguished  from  ordinary  topaz  by 
its  superior  hardness  and  density.  The  yellow  and  smoky  varieties 
of  quartz,  or  cairngorm,  are  often  known  in  trade  as  Scotch  topaz, 
but  these  are  inferior  to  true  topaz  in  hardness  and  in  density. 
The  chief  differences  between  the  three  may  be  thus  expressed: — 


TOPEKA,  a  city  of  the  United  States,  the  county  seat 
of  Shawnee  county  and  the  capital  of  the  State  of  Kansas, 
is  situated  (39°  3'  K  lat.  and  95°  39'  W.  long.)  for  the 
most  part  upon  the  south  bank  of  the  Kansas  or  Kaw 
river,  upon  a  level  prairie  bench  considerably  elevated 
above  the  river.  A  small  portion,  known  locally  as  North 
Topeka,  lies  upon  the  north  side  of  the  river.  Besides  the 
State  capitol,  which  is  an  imposing  building  in  the  midst 
of  an  extensive  park,  the  city  contains  the  State  insane 
asylum  and  the  reform  school.  The  Atchison,  Topeka, 
and  Santa  Fe"  Railroad  Company  has  its  offices  and  work 
shops  here,  and  the  city  is  also  intersected  by  a  branch 
of  the  Union  Pacific  line.  In  1860  Topeka  had  only  759 
inhabitants  ;  in  1870  the  number  had  risen  to  5790.  In 
1880  the  population  was  15,452  (8140  males  and  7312 
females) ;  and  in  1886  the  number  is  returned  at  25,005, 
making  Topeka  the  second  largest  city  in  the  State.  The 
assessed  valuation  in  1886  was  $6,547,079,  and  the  debt 
of  the  corporation  only  $422,900. 

TORCELLO,  a  small  island  6  miles  north-east  of 
Venice,  now  almost  deserted,  but  once  a  place  of  much 
importance.  Torcello  was  one  of  the  parent  islands  from 
which  Venice  was  colonized,  and  possessed  a  cathedral 
church  long  before  St  Mark's  was  founded.  In  the  llth 
century  Torcello  had  already  begun  rapidly  to  decline. 
The  existing  cathedral  of  S.  Maria  is  a  building  of  the 
highest  ecclesiological  importance,  unique  in  Europe  as  a 
perfect  example  of  the  arrangement  of  the  choir  in  the  6th 
or  7th  century,  when  the  original  cathedral  was  built,  and, 
though  most  of  the  upper  structure  was  rebuilt  by  Bishop 
Orseolo1  about  1008,  the  plan  of  the  church  and  the 
fittings  of  the  choir  still  exist  as  they  were  originally 
designed.  The  church  consists  of  a  nave,  with  ten  bays 
of  arches  on  marble  monoliths,  and  three  aisles  each 
terminated  by  an  apse.  Round  the  walls  of  the  central 
apse  are  six  tiers  of  seats  for  the  officiating  clergy,  and, 
in  the  centre,  raised  above  the  others,  a  marble  throne 
for  the  bishop,  approached  by  a  flight  of  steps  (see  vol. 


Son  of  the  Venetian  doge  Pietro  Orseolo  I. 
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iii.  p.  418,  fig.  16).     The  high  altar  stood  in  front  of  the 
steps,  and  the  celebrant  stood  with  his  back  to  the  apse, 
looking   over   the  altar   towards   the  congregation.     An 
exactly  similar  arrangement  still  exists  in  many  of  the 
early  Coptic  churches  of  Old  Cairo  :  the  church  of  Abu 
Sergeh  is  a  specially  perfect  example.1     When  the  church 
was  reconstructed  in  1008,  Bishop  Orseolo  did  not  interfere 
with  the  older  and  then  obsolete  arrangements  of   the 
choir,  but  added  a  later  choir,  formed  by  marble  screens, 
projecting  three  bays  into  the  nave,  with  seats  along  three 
sides  of  the  enclosure, — an  arrangement  like  that  which 
still  exists  in  the  church  of  S.  Clemente  in  Rome  (see 
ROME,  voL  xx.  p.  833).     The  present  choir-stalls  date  from 
the  15th  century.     A  fine  marble  ambo  was  at  the  same 
time  placed  outside  the  cancelli,  and  the  position  of  the 
celebrant  at  the  high  altar  was  reversed.     The  vaults  of 
the  three  apses  are  covered  with  fine  glass  mosaics,  added 
probably  in  the  1 2th  century :  in  the  centre  is  a  large 
figure  of  the  Virgin,  with  the  twelve  apostles  below ;  other 
mosaics  cover  the  vaults  of  the  aisle-apses  and  the  whole 
entrance  wall.     The  latter,  much  restored,  has  scenes  of 
the  Crucifixion,  the  Doom,  and  Heaven  and  Hell.     The 
sculpture  of  the  nave  capitals  and  on  the  marble  cancelli 
is  very  graceful  work  of  Byzantine  style,  closely  resembling 
similar  panels  at  Ravenna.     One  remarkable  peculiarity 
of   this  church  is  the  marble  shutter  which  closes  each 
window  on  the  right  wall ;  these  have  pivots  which  revolve 
in   projecting   corbels — a  very  early  method   of   closing 
windows  of  which  very  few  examples  still  exist.     Even 
when   the   shutters   were   closed   some  dim  light  passed 
through  the  semitranslucent  marble  slabs.2     An  octagonal 
baptistery,  also  built  by  Bishop  Orseolo,  stood  outside  the 
main  entrance  to  the  church,  but  has  been  rebuilt  on  a 
smaller  scale.     The  crypt  under  the  central  apse  of  the 
cathedral  is  probably  part  of  the  original  church,  unaltered 
by  any  later  changes.3    The  small  church  of  S.  Fosca,  which 
is  connected  with  the  cathedral  by  a  loggia,  is  also  a 
building  of  exceptional  interest,  dating  from  the  10th  cen 
tury.     It  is  purely  Oriental  in  plan,  and  much  resembles 
that  of  St  Mark's  at  Venice  and  S.  Vitale  at  Ravenna,  on 
a  small  scale.     It  has  a  cruciform  nave,  with  a  large  dome 
supported  on  eight  columns,  and  a  projecting  choir  with 
three  apses.      Externally  it  is  surrounded  by  a  loggia, 
supported  on  marble  columns  with  rich  Byzantine  capitals. 
S.  Fosca  was  partially  rebuilt  in  the  12th  century,  and  has 
since  been  much  modernized,  but  its  original  very  interest 
ing  plan  still  remains  but  little  changed. 

TORGAU,  a  fortified  town  in  the  Prussian  province  of 
Saxony,  is  situated  on  the  left  bank  of  the  Elbe,  30  miles 
north-east  of  Leipsic  and  26  miles  south-east  of  Witten 
berg.  Its  most  conspicuous  building  is  the  Schloss 
Hartenfels,  on  an  island  in  the  Elbe,  begun  in  1481  and 
completed  in  1544  by  the  elector  John  Frederick  the 
Magnanimous.  This  castle  is  one  of  the  largest  Renais 
sance  buildings  in  Germany,  and  contains  a  chapel  con 
secrated  by  Luther  in  1544.  The  town-house  is  a  quaint 
building  of  the  middle  of  the  16th  century,  and  there  are 
several  other  large  and  fine  buildings,  chiefly  modern. 
The  parish  church  contains  the  tomb  of  Catherine  von 
Bora,  Luther's  wife.  The  once  nourishing  weaving  and 
brewing  industries  of  Torgau  have  declined  in  modern 
times ;  but  the  town  has  manufactures  of  gloves  and 


1  See  Middleton  in  Archseologia,  vol.  xlviii.  p.  398. 

2  Similar  marble  slabs,  not  made  to  move,  still  exist  in  the  apse 
windows  of  S.  Miniato,  near  Florence,  and  once  existed  in  the  basilica 
of  S.  Lorenzo  fuori  le  Mura,  Rome. 

3  The  cathedral  of  Parenzo,  in  Istria,  a  work  of  the  6th  century, 
much  resembles  the  cathedral  of  Torcello  (see  vol.  iii.  p.  418,  fig.  17). 
Similar  plans  are  also  to  be  seen  in  many  of  the  early  churches  o: 
Syria  (see  De  Vogue,  Syrie  Cenlrale,  Paris,  1865)  as  well  as  in  th< 
Coptic  churches  of  Egypt. 


miscellaneous  articles,  and  carries  on  trade  in  grain,  &c., 
on  the  Elbe  and  by  rail.  The  fortifications,  begun  in 
1807  at  Napoleon's  command,  are  largely  surrounded  with 
water ;  they  include  a  tete-de-pont  at  the  end  of  the  bridge 
across  the  Elbe.  In  1885  the  population  was  10,988 
[in  1783  4000),  a  large  proportion  of  them  soldiers. 

Torgau  is  said  to  have  existed  as  the  capital  of  a  distinct  princi 
pality  in  the  time  of  the  emperor  Henry  I.,  but  by  1305  it  was  in 
:he  possession  of  the  margrave  of  Meissen.  It  was  a  frequent  resi 
dence  of  the  electors  of  Saxony.  In  Reformation  times  Torgau 
appears  as  the  spot  where  John  of  Saxony  and  Philip  of  Hesse 
formed  their  league  against  the  Roman  Catholic  imperial  estates ; 
and  the  Torgau  Articles,  drawn  up  here  by  Luther  in  1530,  were 
the  basis  of  the  Augsburg  Confession.  The  Thirty  Years'  "War 
inflicted  great  suffering  on  the  town.  In  1760  Frederick  the  Great 
defeated  the  Austrians  in  the  neighbourhood  of  Torgau.  The  town 
capitulated  to  Tauentzien  on  January  10,  1814,  after  a  siege  of 
three  months. 

TORONTO,  the  capital  of  the  province  of  Ontario  and 
the  second  largest  city  in  the  Dominion  of  Canada,  is 
ituated  on  a  large  and  finely  sheltered  bay  on  the  north 
shore  of  Lake  Ontario,  between  the  rivers  Don  and 
Humber.  The  magnetical  and  meteorological  observatory, 
in  the  university  grounds,  stands  at  a  height  of  108  feet 
above  the  lake,  and  approximately  342  feet  above  the 
level  of  the  sea,  in  lat.  43°  39'  35"  N.,  long.  79°  23'  39"  W. 
Toronto  is  39  miles  north-east  of  Hamilton,  at  the  head  of 
Lake  Ontario,  and  310  miles  west-south-west  of  Montreal. 
The  bay  is  formed  by  a  peninsula  or  island  about  6  miles 
long,  enclosing  a  fine  basin  of  3'44  square  miles,  with  a 
narrow  entrance  at  the  west  end.  This  forms  a  safe  and 
commodious  harbour.  The  city  stands  on  a  thick  deposit 
of  boulder  clay,  overlying  shaly  sandstones  of  the  Cin 
cinnati  or  Hudson  River  group,  practically  equivalent  in 
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position  to  the  Caradoc  horizon  of  British  geology.  These 
thin-bedded  sandstones  crop  out  on  the  lake  shore,  and 
have  been  quarried  for  flagging  and  building  purposes  at 
the  mouth  of  the  Humber.  In  the  northern  part  of  the 
city  the  boulder  clay  is  overlaid  by  stratified  clays  of  the 
Post-Glacial  age,  largely  used  in  the  manufacture  of  bricks, 
of  which  many  of  the  houses  are  built.  The  site  slopes 
gradually  from  the  margin  of  the  bay  for  a  distance  of 
3  miles  to  a  terrace  or  ancient  lake  margin  immediately 
outside  the  northern  limits  of  the  city,  which  occupies 
an  area  of  12'83  square  miles,  or  of  17'99  square  miles 
including  the  harbour  and  island.  The  streets  cross  each 
other  at  right  angles.  Yonge  Street,  the  main  thorough- 
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fare  running  north  and  south,  was  constructed  as  a  great 
military  road  in  1796,  and  extends  under  the  same  name, 
for  upwards  of  30  miles,  to  Lake  Simcoe.  It  constitutes 
the  dividing  line  of  the  city,  the  streets  being  reckoned 
east  or  west  according  to  their  relation  to  it. 

The  city  is  the  seat  of  the  provincial  Government, 
with  the  official  residence  of  the  lieutenant-governor,  the 
parliament  buildings  and  Government  offices,  the  courts 
of  law,  and  the  educational  departmental  buildings  for 
Ontario.  The  provincial  legislature  occupies  the  old  par 
liament  buildings  erected  in  1849,  when  Toronto  was  the 
capital  of  Upper  Canada ;  but  they  have  long  been  recog 
nized  as  inadequate  for  the  purpose.  Plans  have  accord 
ingly  been  prepared,  and  the  new  buildings  are  now  in 
process  of  erection.  The  site  is  in  the  centre  of  the  Queen's 
Park,  a  finely  wooded  park  of  upwards  of  30  acres, 
originally  laid  out  for  the  provincial  university,  and  on 
which  the  old  buildings  of  King's  College  stood.  The 
new  university  building  occupies  a  fine  site  immediately 
to  the  west.  It  is  an  imposing  structure,  of  great  architec 
tural  beauty,  in  the  Norman  style,  with  a  massive  central 
tower.  The  buildings  of  the  provincial  school  of  practical 
science,  and  of  the  magnetical  observatory,  are  also  erected 
in  the  university  grounds.  The  observatory  is  one  of  the 
meteorological  stations  established  by  the  British  Govern 
ment,  on  the  recommendation  of  the  Royal  Society,  in 
1840.  It  is  now  maintained  by  the  Dominion  Government. 

The  university,  University  College,  and  the  school  of 
practical  science  embrace  in  their  conjoint  teaching  a 
comprehensive  system  of  training  in  arts  and  science ; 
and  in  them  upwards  of  500  students  receive  their  training 
in  arts,  in  the  natural  and  applied  sciences,  and  in 
engineering.  There  is  also  a  medical  faculty,  reorganized 
under  a  recent  Act,  in  conjunction  with  the  department 
of  science  in  the  university.  The  university  and  college 
constitute  unitedly  the  state  institution  maintained  by 
public  funds,  and  strictly  secular.  But  it  is  surrounded 
with  the  theological  and  training  colleges  of  different 
denominations  in  affiliation  with  it,  the  students  of  which 
pursue  their  undergraduate  course  in  the  university  for 
a  degree  in  arts.  The  affiliated  colleges,  some  of  which 
give  degrees  in  divinity,  include  Knox  College  (Presby 
terian),  Wycliffe  College  (Church  of  England),  St  Michael's 
College  (Roman  Catholic),  Macmaster  Hall  (Baptist),  and 
Victoria  College  (Methodist).  Besides  the  provincial  uni 
versity  and  its  affiliated  colleges,  Trinity  College  (Church 
of  England)  gives  instruction  in  divinity  and  arts,  and 
confers  degrees  in  all  the  faculties.  Toronto  and  Trinity 
medical  schools  occupy  convenient  buildings  in  the  imme 
diate  vicinity  of  the  general  hospital,  the  Burnside  lying-in 
hospital,  and  the  Mercer  eye  and  ear  infirmary.  The 
students  in  medicine  number  nearly  500,  including  a  small 
number  of  lady  students,  for  whom  special  instruction 
is  provided.  Upper  Canada  College,  founded  in  1829, 
is  a  provincial  institution  analogous  to  one  of  the  great 
English  public  schools.  It  has  about  300  students.  The 
Collegiate  Institute  occupies  a  fine  building  immediately 
to  the  west  of  the  horticultural  gardens.  It  is  the  higher 
school,  forming  an  important  feature  in  the  provincial 
system  of  education,  and  is  maintained,  along  with  the  free 
public  schools,  from  local  taxes.  Its  students  number 
443,  of  whom  1 82  are  females. 

Osgoode  Hall,  the  seat  of  the  superior  courts  of  law  and 
equity,  is  an  ornate  Italian  building,  extended  at  various 
dates.  The  provincial  asylum  for  the  insane  affords 
accommodation  for  upwards  of  700  patients ;  it  is  sur 
rounded  with  recreation  grounds  extending  to  50  acres. 

The  city  charities  are  numerous  and  well  organized. 
The  churches  include  some  large  and  handsome  buildings. 
Among  the  more  important  public  buildings  are  those  of 


the  educational  department,  including  a  museum  and 
gallery  of  art,  normal  and  model  schools ;  the  custom 
house,  a  fine  Renaissance  building,  with  extensive  ware 
houses  attached ;  and  the  post-office,  also  of  tasteful 
architectural  design.  The  free  city  library  occupies  a  com 
modious  building  in  Church  Street,  in  addition  to  branch 
libraries  in  different  parts  of  the  city.  It  contains  upwards 
of  47,000  vols.  There  are  35  city  public  schools,  occupying 
large  and  commodious  buildings,  with  262  teachers  and 
20,213  children.  The  separate  (Roman  Catholic)  schools 
number  13,  with  60  teachers  and  3792  children. 

Toronto  is  the  seat  of  many  flourishing  industries,  in 
cluding  foundries,  tanneries,  furniture,  stove,  shoe,  and 
other  manufactories,  flour-mills,  breweries,  &c.  The  site 
of  the  city  is  favourable  to  commerce.  It  is  the  centre  of 
a  rich  agricultural  district  ;  and  its  harbour  is  of  easy 
access  to  the  largest  vessels  that  navigate  the  lakes.  It  lies 
directly  opposite  the  mouth  of  the  Niagara  river,  distant 
40  miles ;  and  throughout  the  season  of  navigation  well- 
appointed  steamers  maintain  communication  with  the  prin 
cipal  routes  of  travel  in  the  United  States  and  Canada. 
By  means  of  the  Grand  Trunk,  the  Great  Western,  the 
Northern,  the  Canada  Pacific,  and  other  railways,  it  forms 
an  important  commercial  centre  for  distribution ;  and  it  is 
the  seat  of  the  head  offices  of  most  of  the  banks  and  of 
the  chief  wholesale  trade  of  western  Canada.  The  direct 
route  from  the  lower  lakes  to  Lake  Superior  and  the  great 
North- West  is  by  the  Northern  Railroad  to  Georgian  Bay, 
where  lines  of  steamers  maintain  constant  communication 
from  Collingwood  and  Owen  Sound  to  Prince  Arthur's 
Landing  and  the  railways  to  Manitoba  and  the  North- West. 

In  1861  the  population  numbered  44,821  ;  in  1871  it 
had  increased  to  56,092  ;  in  1881  to  86,415  ;  and  in  1887 
it  is  believed  to  amount  to  140,000.  The  actual  number 
on  the  assessment  rolls  is  111,800.  The  estimated  value 
of  real  estate  in  Toronto  is  §105,000,000.  The  assessed 
value  in  1886  was  $83,556,811.  The  annual  revenue  of 
the  city  is  estimated  for  1887  at  $1,812,941.  The  amount 
of  customs  duties  for  the  fiscal  year  ending  30th  June  1887 
was  $4,273,038.  The  value  of  exports  to  the  same  date 
was  $3,192,157,  and  of  imports  $21,020,528.  The  city 
returns  three  members  to  the  Canadian  House  of  Commons, 
and  three  to  the  provincial  legislature  of  Ontario. 

In  the  despatches  of  Canadian  officials  of  Louis  XIV.  in  the  17th 
century  Toronto  means  the  country  of  the  Hurons,  a  region  lying 
between  Lake  Simcoe  and  Lake  Huron,  about  40  miles  north.  The 
river  Humber,  which  enters  Lake  Ontario  immediately  to  the  west 
of  the  Bay  of  Toronto,  though  navigable  only  for  a  short  distance 
even  by  canoes,  formed  with  its  portages  a  line  of  communication 
between  Lake  Ontario  and  the  Huron  country.  Hence  the  station 
near  the  mouth  of  the  river  became  the  common  landing-place  for 
trading  and  hunting  parties  bound  for  the  region  known  of  old  as 
Toronto,  and  so  received  its  name.  A  French  trading  post,  built 
there  in  1749,  and  originally  named  Fort  Rouille,  after  the  French 
colonial  minister  Antoine  Louis  Rouille,  comte  de  Jouy,  was 
familiarly  known  as  Fort  Toronto.  The  Northern  Railway,  the 
first  one  constructed  in  Upper  Canada,  followed  the  route  of  the 
old  Indian  trail,  and  established  a  direct  line  of  communication, 
by  means  of  steamers  from  Collingwood,  with  Lakes  Huron, 
Michigan,  and  Superior.  The  railway  passes  through  a  fine  agri 
cultural  country,  and  is  now  extended  into  the  Muskoka  and 
Nippitsing  districts,  bringing  an  extensive  lumbering  region  into 
direct  communication  with  Toronto. 

The  site  for  the  town  was  surveyed  inl  793  by  Surveyor-General 
Bouchette,  under  the  instruction  of  the  lieutenant-governor, 
General  Simcoe;  and  in  his  narrative  of  the  original  survey 
Bouchette  describes  the  untamed  aspect  of  the  scene,  with  the 
group  of  wigwams  of  a  little  band  of  Mississaga  Indians  who  con 
stituted  the  sole  occupants  of  the  land ;  while  the  waters  of  the 
bay  and  the  neighbouring  marshes  were  the  haunts  of  innumerable 
coveys  of  wildfowl.  The  first  parliament  of  Upper  Canada  held 
its  second  session  in  May  1793  at  the  town  of  Newark,  at  the 
mouth  of  the  Niagara  river  ;  but  in  the  following  August  the  seat 
of  government  was  transferred  to  Toronto,  to  which  General  Simcoe 
gave  the  name  of  York,  in  honour  of  the  duke  of  York,  the  second 
son  of  George  III.  Under  its  new  name  the  embryo  metropolis 
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slowly  progressed  as  the  surrounding  country  was  cleared  and  settled. 
The  entrance  to  the  harbour  was  guarded  by  two  block  houses  ; 
provision  was  made  for  barracks  and  garrison  stores ;  buildings  were 
erected  for  the  legislature  ;  and  there  the  members  of  parliament, 
summoned  by  royal  proclamation  to  "meet  us  in  our  provincial 

Earliament  in  our  town  of  York,"  assembled  on  the  1st  of  June  1797. 
ixteen  years  later  the  population  numbered  only  456.  The  town 
was  twice  sacked  in  the  war  of  1812.  General  Dearborn  captured  it 
at  the  head  of  a  force  of  upwards  of  2000  drawn  from  the  neighbour 
ing  States.  On  their  advance  to  the  outworks  of  the  garrison,  the 
magazine  of  the  fort  exploded,  whether  by  accident  or  design,  killing 
many  of  the  invaders.  The  halls  of  legislature  and  other  buildings 
were  burnt,  and  the  town  pillaged.  On  the  restoration  of  peace  the 
work  of  creating  a  capital  for  Upper  Canada  had  well  nigh  to  begin 
anew.  But  the  city  advanced  with  the  general  progress  of  the 
country.  Trade  centred  in  the  little  capital;  the  population  in 
creased  ;  and  needful  manufactures  were  established.  The  organiza 
tion  of  Upper  Canada  College  in  1830,  with  a  staif  of  teachers  nearly 
all  graduates  of  Cambridge,  gave  a  great  impetus  to  the  city  and  pro 
vince.  In  1834  the  population  of  York  numbered  fully  10,000  ;  and 
an  Act  of  the  provincial  legislature  conferred  on  it  a  charter  of  in 
corporation,  giving  it  for  the  first  time  an  efficient  system  of  munici 
pal  government,  with  a  mayor,  aldermen,  and  councilmen,  entrusted 
with  the  administration  of  its  affairs.  Under  this  charter  it  was 
constituted  a  city,  with  the  name  of  Toronto.  (D.  W.) 

TORPEDO.  Torpedoes  may  be  briefly  described  as 
charges  of  some  explosive  agent,  enclosed  in  water-tight 
cases,  and  moored  or  propelled  under  water  at  such  depths 
that  by  their  explosion  they  may  sink  or  seriously  damage 
a  vessel  in  their  vicinity.  The  use  of  torpedoes  in  naval 
warfare  was  proposed  and  even  attempted  in  the  end  of  the 
last  and  beginning  of  the  present  century,  but  no  successful 
application  of  them  was  made  until  the  American  Civil  War 
of  1861-64.  The  word  "submarine  mine"  is  generally 
substituted  for  "  torpedo  "  when  speaking  of  defensive  or 
stationary  mines,  the  latter  term  being  reserved  for  loco 
motive  torpedoes,  or  others  used  in  offensive  operations. 

1.  Submarine  Mines. — Submarine  mines  are  divided  into 
three  classes: — (1)  observation  mines,  fired  by  an  electric 
current  when  the  enemy  is  observed  to  be  within  the  de 
structive  area  of  the  mine;  (2)  electro-contact  mines,  which, 
when  struck,  fire  by  automatically  completing  the  electric 
circuit  from  the  battery  ashore ;  (3)  mechanical  mines, 
which,  when  struck,  fire  through  the  action  of  some  con 
trivance  within  themselves,  and  are  not  connected  with  the 
shore.  Mines  of  the  first  class  are  used  in  places  where  a 
channel  has  to  be  kept  clear  for  screw  steamers  to  pass, 
the  second  class  in  those  parts  of  the  channel  where  there 
is  little  traffic,  and  the  third  class  in  channels  which  it  is 
intended  to  bar  equally  against  friend  or  foe. 

Electrical  mines  have  the  advantage  over  mechanical 
that  by  the  removal  of  the  firing  battery  the  passage  of  a 
ship  is  rendered  perfectly  safe,  and  that  the  condition  of 
the  mine  can  be  ascertained  by  electrical  tests,  but  the 
electric  cables  are  liable  to  damage,  and  add  greatly  to  the 
expense  of  the  defence. 

Gun-cotton  and  dynamite  are  the  explosives  generally 
used  in  mines,  the  charges  varying  from  30  ft  to  500 
ft,  according  to  the  description  of  mine.  In  all  mines 
the  charge  is  exploded  by  means  of  a  detonator  con 
taining  fulminate  of  mercury.  In  mines  loaded  with 
gun-cotton  the  detonator  is  inserted  in  a  priming  charge 
of  dry  gun-cotton,  this  priming  charge  being  in  a  metal 
case,  closely  surrounded  by  the  wet  gun-cotton  comprising 
the  remainder  of  the  charge.  Where  dynamite  is  employed 
the  priming  charge  is  not  necessary.  Experiments  made 
to  determine  the  horizontal  distance  at  which  an  ironclad 
will  be  vitally  injured  by  different  charges  have  yielded 
the  following  general  results  : — 


Charge. 

Submergence. 

Distance. 

1  50  Ib  mine  

10  to  15  ft. 

4  ft. 

250  Ib  ground  mine  

30  ft. 

10  ft. 

500  Ib  ground  mine  

60  ft. 

15  ft. 

The  explosion  of  500  Ib  of  gun-cotton  at  a  horizontal 
distance  of  30  feet  would  seriously  injure  a  vessel,  and  30 
ft  in  contact  with  the  bottom  below  the  armour  would 
probably  blow  a  hole  through  the  outer  and  inner  skin. 
The  depths  given  above  are  approximately  the  best  depths 
to  get  the  fullest  effect  out  of  the  charges  mentioned. 
When  the  water  is  so  deep  that  if  the  mine  were  placed 
on  the  bottom  it  could  not  exert  its  full  destructive  effect 
on  the  bottom  of  a  ship,  it  is  given  enough  buoyancy  to 
allow  it  to  float  above  its  moorings, — a  mine  on  the  bottom 
being  termed  a  "  ground  mine,"  and  a  mine  floating  above 
its  moorings  a  "  buoyant  mine." 

If  mines  are  placed  too  close  together  the  explosion  of 
one  will  damage  those  near  it,  the  interval  which  must  be 
left  between  them  being — for  a  100  ft  mine,  100  feet ;  for 
a  250  ft  mine,  250  feet ;  and  for  a  500  ft  mine,  300  feet. 
There  is  therefore  always  a  possibility  of  a  ship  passing 
through  a  single  line  of  mines  without  coming  within  the 
destructive  area  of  any.  Mines  are  therefore  generally 
arranged  in  two  or  more  lines,  the  mines  of  one  line 
covering  the  spaces  left  between  the  mines  of  the  next, 
or  several  mines  may  be  laid  close  together,  and  the 
whole  exploded  simultaneously, 

The  electric  circuit  of  all  electrical  mines  is  very  similar. 
A  voltaic  battery  ashore  has  one  pole  put  permanently  to 
earth  and  the  other  pole  joined  to  the  electric  cable  lead 
ing  to  the  mine.  This  cable  passes  into  the  mine  case 
through  a  water-tight  joint,  and  is  connected  up  to  one 
pole  of  the  electric  detonator,  the  other  pole  of  the  deton 
ator  being  connected  to  the  mouth-piece  of  the  mine  and 
consequently  to  earth.  To  prevent  the  mine  being  fired 
until  the  proper  moment  has  arrived,  this  circuit  must  be 
broken  somewhere,  and  means  provided  for  completing  it 
when  the  mine  is  to  be  fired.  In  the  case  of  observation 
mines  this  is  done  by  inserting  a  firing  key  in  the  electric 
cable  near  the  battery,  and  in  electro-contact  mines  by  a 
circuit  closer  in  the  mine. 

The  right  moment  to  fire  an  observation  mine  is  determined  by  Obser- 
two  observers  ashore,  who  have  each  adjusted  two  sights  in  line  ration 
with  the  mine,  as  it  was  lowered  into  position, — the  stations  for  mines, 
these  observers  being  chosen  so  that  their  lines  of  sight  may  be  as 
nearly  as  possible  at  right  angles  to  each  other.  The  electric  cable 
from  the  mine  is  led  past  botli  observers  and  connected  to  a  firing 
battery,  one  pole  of  which  is  put  permanently  to  earth.  A  firing 
key  inserted  in  the  circuit  at  the  station  of  each  observer  renders 
the  simultaneous  pressure  of  both  keys  necessary  to  explode  the 
mine.  If  each  observer  depresses  his  firing  key  as  the  centre  of 
the  enemy  crosses  his  own  line  of  sight,  both  keys  can  only  be 
pressed  simultaneously  if  the  enemy  arrives  at  the  intersection  of 
the  two  lines  of  sight,  and  consequently  over  the  mine.  When 
many  mines  are  placed  in  one  channel,  it  is  usual  to  moor  them  in 
three  lines,  the  prolongation  of  each  line  converging  to  an  observing 
station,  where  the  direction  of  each  line  is  marked  by  bights.  The 
electric  cables  from  all  the  mines  come  to  another  observing  station, 
and  are  there  connected  to  separate  firing  keys,  each  of  which  has 
one  pole  joined  up  to  a  firing  battery.  The  observer  at  this  station 
is  also  provided  with  a  separate  sight  marking  the  direction  of  each 
mine  in  all  the  lines.  The  former  station  is  termed  the  "  converg 
ing"  and  the  latter  the  "firing"  station.  The  observer  at  the 
converging  station  telegraphs  to  the  firing  station  the  instant  at 
which  the  centre  of  the  enemy  is  on  one  of  the  lines  of  mines,  the 
observer  at  the  firing  station  determining  by  means  of  his  sights 
which  individual  mine  the  enemy  is  over,  and  he  can  fire  it  by 
pressing  the  corresponding  key. 

Instead  of  separate  sights  for  each  mine,  observing  arcs  may  be 
used.  These  instruments  are  furnished  with  a  telescope,  which 
can  be  constantly  directed  on  the  enemy,  a  bar  attachment  auto 
matically  closing  the  circuit  when  the  direction  of  the  enemy  cor 
responds  to  a  mine.  The  camera  obscura  has  also  been  used  for 
determining  the  position  of  an  enemy  in  the  mine  field. 

Electro-contact  mines  are  buoyant  mines  moored  about  10  feet  Electro- 
below  the  surface,  and' are  in  connexion  with  an  electric  battery  contact 
ashore.     They  are  arranged  to  explode  on  being  struck  by  a  passing  mines, 
ship,  by  means  of  an  apparatus  contained  in  the  mine  itself,  called 
a  circuit  closer.     Many  different  kinds  of  circuit  closers  are  in  use, 
but  they  all  depend  upon  there  being  a  break  in  the  electric  circuit 
while  the  circuit  closer  is  at  rest,  the  circuit  closer  completing  the 
circuit  when  the  mine  receives  a  blow.     That  most  commonly  used 
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(fig.  1)  consists  of  a  steel  spindle  a  carrying  a  weight  b  on  its  upper 
end.  This  steel  spindle  carries  an  insulated  brass  ring  c,  to  which 
the  wire  from  the  det&nator  d  is  attached,  the  other  pole  of  the 
detonator  being  connected  to  the  cable  e  leading  to  the  electric 
battery.  On  the  mine  being  struck  the  inertia  of  the  weight  causes 
the  steel  rod  to  vibrate  sufficiently  to  bring  the  insulated  ring  in 
contact  with  brass  springs  in  connexion  with  the  earth,  thus  com 
pleting  the  circuit  of  the  electric  battery  through  the  detonators. 
Another  form  of  circuit  closer  is  a  tube  of 
mercury,  which  by  splashing  up  when  the 
mine  is  struck  completes  the  electric  circuit 
between  two  previously  insulated  points. 

A  single  main  cable  from  the  battery  may 
have  several  electro-contact  mines  attached 
to  it ;  the  expense  of  leading  a  separate  wire 
from  each  mine  to  the  battery  is  therefore 
avoided.  If  one  mine  was  lired  the  broken 
end  of  its  branch  wire  from  the  main  cable 
would  be  left  in  the  water,  and  on  another 
mine  being  struck  it  would  only  receive  a 


Fig.  1. 


portion  of  the  current,  as  the  battery  would  be  connected  to  earth 
through  the  broken  branch.  Each  branch  wire  must  therefore 
have  a  disconnector  in  circuit,  clear  of  the  explosion.  The  discon 
nector  consists  of  a  platinum  wire  fuse  contained  in  a  strong  iron 
case,  and  the  same  current  which  fires  the  detonator  in  the  mine 
fuses  the  platinum  wire  bridge  of  the  disconnector,  and  the  circuit 
to  the  broken  branch  remains  insulated. 

Mechan-      Mechanical  mines,  of  which  there  are  many  different  patterns, 
ical          contain  the  means  of  ignition  within  themselves,  and  are  uncon- 
mines.      .nected  with  any  apparatus  ashore.     They  may  be  ignited  by  per 
cussion,  friction,  chemical  action,  and  electricity. 

A  simple  form  of  mechanical  mine  has  a  heavy  top,  which,  on 
being  pushed  off  by  a  passing  ship,  either  pulls  out  a  pin  and  re 
leases  a  plunger,  which  is  then  forced  by  a  powerful  spring  into  a 
detonator,  or  a  friction  tube  is  fired  when  the  weight  falls  on  a  line 
attached  to  it.  Another  form,  known  as  Abel's  mechanical  ex 
ploder,  consists  of  a  glass  tube  containing  sulphuric  acid,  and  sur 
rounded  by  chlorate  of  potash  and  sugar.  The  whole  is  contained 
in  an  india-rubber  tube,  which  projects  from  the  top  of  the  mine, 
the  lower  end  being  in  communication  with  the  charge.  "When 
struck,  the  india-rubber  tube  bends,  and,  the  glass  tube  breaking, 
the  sulphuric  acid  mixes  with  the  chlorate  of  potash  and  sugar  and 
inflames  the  charge. 

Electro-       Electro-mechanical  mines  can   be  made   by  placing  a  voltaic 
mechan-  battery  inside  the  mine  itself  and  joining  it  up  to  a  fuse  and  circuit 
ical          closer,  the  circuit  closer  completing  the 
mines,      circuitwheu  the  mine  is  struck.    Another 
form  of  electro-mechanical  mine  (fig.  2) 
has  several  projecting  horns  (a,  a,  a)  of 
lead  tubing.     Inside  each  horn  is  a  glass 
tube   containing  bichromate  of  potash, 
and  immediately  under  it  a  row  of  small 
zinc  and  carbon  plates,  b,  in  a  contain 
ing  cell.     On  any  one  of  the  lead  horns 
being  bent,  the  glass  tube  is  broken,  and 
the  bichromate  of  potash  drops  into  the 
cell,  converting  the  arrangement  into  a 


Fig.  2. 


voltaic  battery,  which,  being  already  connected   to   the  electric 
fuse  c,  fires  the  mine. 

All  mechanical  and  electro-mechanical  mines  are  provided  with 
some  contrivance  to  guard  against  accidental  explosion  during  the 
process  of  laying.  In  mechanical  mines  a  safety  pin  can  be  with 
drawn  after  the  mine  is  in  position,  or,  in  the  case  of  ABel's  exploder, 
the  projecting  tube  is  surrounded  by  iron  segments  which  fall  off 
when  the  mine  is  in  position.  In  electro-mechanical  mines  two 
of  the  wires  forming  part  of  the  circuit  inside  the  mine  may  be 
brought  through  to  the  outside  and  kept  apart  till  the  mine  is  in 
position,  these  wires  being  long  enough  to  allow  of  the  operator 
retiring  clear  of  the  explosion  before  joining  them  up  and  rendering 
the  mine  dangerous. 

Mechanical  mines  have  the  advantage  over  electrical  that  they 
require  fewer  trained  men  c 
for  their  manipulation,  are 
cheaper,  andean  be  placed  in 
position  very  rapidly.  But 
no  really  efficient  method 
has  yet  been  devised  that 
will  ensure  a  mechanical 
mine,  after  it  has  been 
placed  in  position,  being 
safely  taken  up  again  for 

examination  or  removal,  nor  can  any  tests  be  applied  to  ascertain 
if  it  remains  in  an  efficient  condition. 

Counter-      All  mines,  especially  those  with  electric  cables  attached,  must 
mining,    be  protected  by  gun  fire  or  guard  boats,  as,  if  the  mine  field  is  un 
protected,  they  can  be  easily  destroyed  by  countermining  or  creep 
ing.     Countermining  is  carried  out  by  exploding  a  succession  of 


charges  in  an  enemy's  mine  field.  Mines  containing  heavy  charges 
would  be  used  for  the  purpose,  several  of  these  mines  being  droppe  J 
in  succession  from  a  boat  towed  by  a  fast  steamer,  the  whole  line 
being  exploded  together  as  soon  as  the  last  mine  had  been  dropped. 
Numerous  experiments  have  proved  that  the  explosion  of  a  500  lt> 
mine  will  effectually  destroy  any  mine  within  a  radius  of  100  feet ; 
the  countermines  would  therefore  be  dropped  at  double  this  distance 
apart,  and  the  channel  so  cleared  marked  by  buoys.  Electric  cables 
can  also  be  caught  and  raised  to  the  surface'  by  grapnels ;  or  the 
grapnel  may  have  a  case  of  explosive  between  its  arms,  so  that, 
instead  of  raising  the  wire,  it  may  be  cut  by  firing  the  charge. 

2.  Locomotive  Torpedoes. — Locomotive  torpedoes  are  a 
numerous  class,  the  principal  being  the  Whitehead,  Lay, 
Sims,  Brennan,  and  Ericsson.  The  Whitehead  is  the  only 
one  which  can  be  considered  a  well-developed  naval 
weapon. 

This  torpedo  (fig.  3)  is  made  in  different  sizes,  varying  white- 
from  12  feet  to  19  feet  in  length  and  from  12  to  15  head 
inches  in  diameter ;  the  cross  section  is  circular,  tapering  torPetl° 
to  a  point  at  each  end.  It  is  capable  of  being  so  adjusted 
that  on  being  discharged  it  will  travel  at  any  depth  be 
tween  5  and  15  feet  below  the  surface,  and  it  will  maintain 
this  depth  for  its  entire  run.  The  torpedo  travels  at  a 
uniform  speed  for  the  whole  of  its  range,  the  speed  and 
range  varying  for  different  patterns ;  the  latest  type  has  a 
speed  of  21  knots  for  600  yards.  The  torpedo  can  be  set 
so  that,  in  the  event  of  its  not  striking  the  ship  aimed  at, 
it  will  stop  at  the  end  of  its  range  and  sink.  For  exercise 
it  can  be  set  to  stop  at  any  distance  within  the  limits  of 
its  range,  rise  to  the  surface,  and  float.  The  torpedo  is 
divided  into  several  compartments.  The  foremost  A  con 
tains  a  charge  of  from  30  to  100  ft>  of  gun-cotton,  accord 
ing  to  the  size  of  the  torpedo.  This  charge  is  fired  on  the 
torpedo  striking  a  ship  by  a  pistol  which  screws  into  the 
nose  of  the  torpedo.  On  impact  the  point  of  the  pistol  is 
driven  inwards  and  forces  the  point  of  a  steel  striker  into 
a  detonator.  By  means  of  powerful  air-pumps  air  is  com 
pressed  into  the  air-chamber  B  to  a  pressure  of  1000  flb  on 
the  square  inch,  and  actuates  a  three-cylinder  engine,  which 
drives  two  propellers  revolving  in  opposite  directions  in  the 
tail.  The  mechanism  in  the  balance-chamber  C  works  two 
exterior  rudders  on  each  side  of  the  tail,  which  keep  the 
torpedo  at  a  uniform  depth  during  its  run.  This  device 
has  never  been  patented,  but  is  a  secret;  the  details  of  it, 
however,  have  been  purchased  by  all  prominent  maritime 
nations. 

The  tail  F  is  fitted  with  four  broad  fins,  which  tend  to 
keep  the  torpedo  on  a  straight  course  and  prevent  it  roll 
ing.  The  horizontal  tail  fins  carry  four  rudders,  two  hori 
zontal  and  two  vertical.  The  horizontal  rudders  worked 
from  the  balance-chamber  keep  the  torpedo  at  its  set 
depth ;  the  vertical  rudders  are  permanently  adjusted  so 
as  to  cause  the  torpedo  to  travel  in  a  straight  line. 

The  air-chamber  of  a  torpedo  is  usually  made  of  fluid 
compressed  steel,  the  remaining  compartments  of  thin 
steel  plate,  and  the  interior  mechanism  of  phosphor-bronze. 
In  Germany  torpedoes  are  now  made  entirely  of  phosphor- 
bronze. 

The  torpedo  can  be  discharged  from  above  or  below 


Fio.  3.— Whitehead  Torpedo. 

water.  From  above  water  it  is  shot  out  of  an  air-gun  (fig.  3) 
mounted  on  the  deck  of  a  ship  and  pointing  through 
the  side.  The  air-gun  consists  of  a  metal  tube  a,  a,  a,  of 
the  same  length  as  the  torpedo,  the  rear  end  being  closed 
by  an  air-tight  door.  The  gun  carries  a  reservoir  c  of 
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compressed  air,  the  contents  of  which,  by  means  of  a  suit 
able  firing  valve  d,  can  be  instantaneously  admitted  into 
the  gun.  When  the  torpedo  is  to  be  discharged  this  firing 
valve  is  opened,  and  the  compressed  air  in  the  reservoir 
forces  the  torpedo  out  at  a  high  velocity,  a  tripper  6  pro 
jecting  through  the  top  of  the  gun  throwing  back  the 
starting  lever  of  the  torpedo  on  its  way  out.  From  below 
water  the  torpedo  is  discharged  through  a  tube,  the  muzzle 
of  which  forms  part  of  the  stem  of  the  ship,  the  tube  being 
fitted  with  an  outside  valve  which  prevents  the  water 
from  entering  while  the  torpedo  is  placed  in  the  tube. 
Latterly  powder  has  been  used  instead  of  compressed  air 
for  the  ejecting  force. 

The  Lay  torpedo  is  a  boat  of  cylindrical  form,  the  fore  part  being 
charged  with  an  explosive.  The  motive  power  is  carbonic  acid  gas 
generated  in  the  usual  way.  As  only  a  very  small  portion  of  the 
boat  is  visible  on  the  surface,  two  guide  rods,  one  on  each  end  of 
the  vessel,  mark  its  position  at  any  part  of  its  run.  The  boat  can 
be  started,  stopped,  and  steered  by  means  of  an  electric  cable,  con 
taining  several  insulated  wires,  which  is  paid  out  from  the  boat 
as  it  travels. 

The  Sims  torpedo  is  cigar-shaped,  and  is  suspended  to  a  boat- 
shaped  float.  The  torpedo  is  propelled  by  screws  driven  by  an 
electric  motor  situated  in  the  body,  the  current  for  which  is 
supplied  from  a  dynamo  ashore.  The  electric  cable  is  coiled  on  a 
drum  in  the  torpedo,  and  pays  out  as  the  torpedo  advances.  The 
torpedo  is  also  steered  from  the  shore  by  an  electric  current.  Its 
speed  is  about  12  knots. 

The  principle  of  the  Brennan  torpedo  is  as  follows.  The  torpedo 
contains  two  drums  upon  which  a  large  amount  of  pianoforte  wire 
is  wound.  One  end  of  the  wire  from  each  drum  is  taken  to  large 
drums  ashore,  which  are  revolved  by  a  steam-engine.  By  winding 
up  ou  the  large  drums  ashore  a  rotatory  motion  is  imparted  to  the 
drums  in  the  torpedo,  which  by  means  of  gearing  revolve  two  screw 
propellers,  aud  these  drive  the  torpedo  through  the  water.  The 
torpedo  can  be  steered  from  the  shore  in  any  direction,  by  winding 
on  one  drum  faster  than  the  other,  which  alteration  in  motion 
moves  a  vertical  rudder  on  the  torpedo. 

The  Ericsson  torpedo  is  a  long  fish-shaped  weapon,  made  of 
wood,  and  weighted  so  as  to  have  little  or  no  buoyancy.  The 
charge  is  contained  in  a  metal  case  at  the  fore  end.  It  is  pro 
pelled  by  a  charge  of  gunpowder,  out  of  a  submarine  gun  fixed 
in  the  bows  of  a  ship.  Its  range  is  about  300  feet,  and  it  fires 
on  impact. 

Outrigger,  Drifting,  and  Towing  Torpedoes. — Before  the  introduc 
tion  of  the  Whitehead,  vessels  armed  with  torpedoes  were  princi 
pally  supplied  with  the  outrigger  torpedo.  The  explosive  is  con 
tained  in  a  metal  case  secured  to  the  end  of  a  steel  or  wooden  pole, 
which  lies  fore  and  aft  in  the  vessel  carrying  it.  The  pole  can  be 
rigged  out  until  the  torpedo  is  submerged  a  short  distance  ahead  of 
the  vessel,  and  is  fired  on  contact  with  the  enemy's  side,  either  by 
an  operator  in  the  boat  completing  the  electric  circuit,  or  by  the 
circuit  being  completed  by  a  circuit  closer  in  the  torpedo.  In 
rivers,  or  places  with  a  current,  drifting  torpedoes  can  be  used. 
They  should  be  suspended  from  floats,  and  arranged  in  groups  or 
pairs  connected  together  by  a  rope,  so  that  they  may  catch  across 
the  bows  of  a  vessel  at  anchor.  They  can  be  fired  after  a  given 
lapse  of  time  by  clockwork  and  other  devices,  or  can  be  so  arranged 
that  the  firing  arrangement  is  released  on  a  catch  being  withdrawn 
by  the  action  of  a  propeller  wheel,  which  remains  stationary  as 
long  as  the  torpedo  drifts  with  the  current,  but  is  revolved  by  the 
force  of  the  current  when  the  torpedo  is  stopped.  Towing  torpedoes 
are  constructed  to  diverge  from  either  side  of  a  ship  when  towed, 
which  is  effected  by  shaping  the  torpedo  like  an  otter.  The  torpedo 
tows  on  the  surface,  and,  on  striking  a  ship's  side,  the  head  con 
taining  the  charge  drops  off,  and  fires  as  its  weight  tautens  a  line 
connecting  it  to  the  body. 

Torpedo  Boats.  — The  great  improvements  made  of  late  years  in 
machine  guns  have  rendered  the  outrigger  and  towing  torpedo  of 
little  value  for  torpedo  boats,  as  it  would  be  almost  impossible  to 
approach  a  vessel  near  enough  to  use  them  before  the  boat  would 
be  destroyed  by  the  storm  of  missiles  which  would  be  fired  at  her. 
All  torpedo  boats  under  construction,  and  most  of  those  already 
completed,  are  therefore  armed  with  the  Whitehead  torpedo.  A 
modern  torpedo  boat  is  built  entirely  of  steel,  the  plates  often  not 
exceeding  TV  inch  in  thickness,  as,  in  order  to  get  the  necessary 
high  speed,  the  minimum  of  weight  consistent  with  the  necessary 
strength  is  of  the  first  importance.  There  are  three  classes  of  boats, 
known  as  first,  second,  and  third.  The  first  are  capable  of  keeping 
the  sea  on  their  own  account ;  the  second  are  for  harbour  defence  ; 
and  the  third  can  be  carried  on  board  a  ship. 

The  following  table  gives  the  dimensions  and  other  details  of  a 
boat  of  each  type : — 


Type  of 
Boat. 

Length. 

Beam. 

Dis 
place 
ment. 

Full 
Speed 
in 
Knots. 

Indicated 
Horse- 
Power 
at  Full 
Speed. 

Boiler 
Pressure, 
Ib  per 
Square 
Inch. 

Distance  Boat 
can  steam  with 
Coal  carried  at 

Full 
Speed. 

Half 
Speed. 

1st  class.. 
2  it  class... 
3d  class... 

Ft. 
135 
86 
64 

Ft.  in. 
13    0 
11    0 
7    6 

Tons. 
88 
30 
12-5 

23 
20 
16-5 

1150 
450 
150 

140 
125 
120 

Knots. 
400 
150 
100 

Knots. 
2000 
400 
250 

The  boilers  and  machinery  are  protected  by  coal,  and  an  armoured 
tower  protects  the  steering  gear  and  telegraphs  for  controlling  the 
engines. 

Torpedo  Nets. — The  introduction  of  the  modern  torpedo  boat  has  Torpedo 
caused  great  attention  to  be  paid  to  any  means  which  will  protect  nets, 
a  ship  from  the  torpedo.  Host  nations  are  adopting  steel-wire 
netting,  suspended  from  booms  attached  to  the  ship's  side,  the  booms 
keeping  the  nets  sufficiently  far  off  to  prevent  any  damage  being 
done  to  the  bottom  by  the  explosion  of  the  largest  charge  carried 
by  a  Whitehead.  This  netting,  besides  being  cumbersome  and 
heavy,  cannot  be  used  unless  the  ship  is  stationary  or  nearly  so,  so 
that  in  many  cases  it  would  be  useless,  but  for  ships  at  anchor  it 
is  of  great  value.  Increased  cellular  subdivision  is  also  being  given 
to  ships  under  construction,  and  special  vessels,  called  "torpedo 
catchers,"  are  being  built  by  most  nations.  A  torpedo  catcher 
is  a  vessel  of  superior  size  and  strength,  but  with  the  same  high 
speed  as  a  torpedo  boat,  the  principal  arm  of  the  torpedo  catcher 
being  machine  guns.  (E.  P.  G.) 

TORQUATUS.     See  MANLIUS. 

TORQUAY,  a  watering-place  of  England,  is  finely 
situated  on  the  northern  recess  of  Tor  Bay,  Devonshire, 
and  on  the  Dartmouth  and  Torbay  branch  of  the  Great 
Western  Railway,  12  miles  north  of  Dartmouth,  23  south 
of  Exeter,  and  220  west-south  west  of  London.  Owing 
to  the  beauty  of  its  site  and  the  equability  of  its  climate, 
it  is  the  favourite  watering-place  of  Devon,  and,  being 
screened  by  lofty  hills  on  the  north,  east,  and  west,  and 
open  to  the  sea  breezes  of  the  south,  it  has  a  high  reputa 
tion  as  a  winter  resi 
dence.  The  tem 
perature  seldom 
rises  as  high  as 
70°  in  summer  or 
falls  below  freezing 
point  in  winter 
The  lower  ground 
is  occupied  by 
shops,  hotels,  and 
the  plainer  class  of 
houses,  while  man 
sions  and  villas 
occupy  the  pictur 
esque  acclivities  of 
the  well-wooded 
limestone  cliffs, 
commanding  a 
great  variety  of 
fine  views.  There 

are  still  some  remains  of  the  original  Torre  abbey, 
founded  for  Prsemonstratensians  by  William,  Lord  Brewer, 
in  1196.  They  stand  to  the  north  of  the  modern  man 
sion,  but,  with  the  exception  of  a  beautiful  pointed-arch 
portal,  are  of  comparatively  small  importance.  On  the 
south  of  the  gateway  is  an  old  13th-century  building, 
known  as  the  Spanish  barn.  On  Chapel  Hill  are  the 
remains  of  a  chapel  of  the  12th  century,  dedicated  to  St 
Michael,  supposed  to  have  formerly  belonged  to  the  abbey. 
St  Saviour's  parish  church  of  Tor-Mohun,  or  Tormoharn, 
an  ancient  stone  structure,  was  restored  in  1874.  The 
old  church  at  St  Mary  Church,  to  the  north  of  Torquay, 
has  been  rebuilt  in  the  Early  Decorated  style;  and  in 
1871  a  new  tower  was  also  erected  as  a  memorial  to  Dr 
Phillpotts,  bishop  of  Exeter,  who  with  his  wife  is  buried 
in  the  churchyard.  St  John's  church,  by  Street,  is  a  very 
fine  example  of  modern  Gothic.  Among  the  principal 


Environs  of  Torquay. 
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secular  buildings  are  the  town-hall  with  square  tower 
(1852),  the  post-office  (1865),  the  museum  of  the  natural 
history  society  (1874),  the  theatre  and  opera-house  (1880), 
the  county  police  court,  the  market,  and  the  schools  of  art 
and  science  (extended  in  1887).  There  are  a  number  of 
benevolent  institutions,  including  the  Torbay  infirmary  and 
dispensary  (1843),  the  homeopathic  dispensary  (1848),  the 
Western  hospital  for  consumption  (1852),  Crypt  House 
institution  for  invalid  ladies  (1854),  and  the  Mildmay 
home  for  incurable  consumptives  (1886).  In  1886  the 
local  board  purchased  from  the  lord  of  the  manor,  at  a 
cost  of  £85,000,  the  harbours,  piers,  baths,  assembly  rooms, 
&c.,  including  60  acres  of  pleasure  grounds  and  open 
spaces.  The  town  is  supplied  with  water  from  the  Dart 
moor  hills,  16  miles  distant,  at  a  cost  of  £120,000. 
There  is  a  convenient  harbour,  extended  in  1870  at  a 
cost  of  £70,000,  and  having  a  depth  of  over  20  feet  at 
low  water.  The  principal  imports  are  coals,  timber,  and 
'slates,  and  the  principal  exports  are  stones  of  the  Transi 
tion  limestone  or  Devonshire  marble,  which  is  much  valued 
for  building  purposes.  In  the  town  are  a  number  of 
marble-polishing  works.  Terra-cotta  ware  of  very  fine 
quality  is  also  manufactured  from  a  deposit  of  clay  at 
Watcombe  and  at  Hele.  The  population  of  the  urban 
sanitary  district  (Tormoham  with  Torquay,  area  1465 
acres)  in  1871  was  21,657,  and  in  1881  it  was  24,767. 

There  was  a  village  at  Torre  even  before  the  foundation  of  the 
abbey,  and  in  the  neighbourhood  of  Torre  are  remains  of  "Roman 
occupation.  The  manor  was  granted  by  ^^7illiam  the  Conqueror  to 
Richard  de  Bruvere  or  de  Brewere,  and  was  subsequently  known 
as  Tor  Brewer.  After  the  defeat  of  the  Spanish  Armada,  Don 
Pedro's  galley  was  brought  into  Torbay;  and  William,  prince  of 
Orange,  landed  at  Torbay  5th  November  1688.  The  bay  was  a 
rendezvous  for  the  British  fleet  during  the  war  with  France,  and 
the  first  good  houses  at  Torquay  were  built  for  the  officers.  "Until 
half  a  century  ago  it  was  an  insignificant  fishing  village. 

See  Blewitt's  Panorama  of  Torquay,  1832,  and  White's  History  of  Torquay,  1878. 

TORQUEMADA,  JUAN  DE  (1388-1468),  or  rather 
JOHANNES  DE  TURRECREMATA,  cardinal,  was  born  at 
Valladolid  in  1388,  and  at  an  early  age  joined  the  Do 
minican  order,  early  distinguishing  himself  for  learning 
and  devotion.  In  1415  he  accompanied  the  general  of  his 
order  to  the  council  of  Constance,  whence  he  proceeded 
to  Paris  for  study,  and  took  his  doctor's  degree  in  1423. 
After  teaching  for  some  time  in  Paris,  he  became  prior  of 
the  Dominican  house  first  in  Valladolid  and  then  in 
Toledo.  In  1431  Pope  Eugenius  IV.  called  him  to  Rome 
and  made  him  "  magister  sancti  palatii."  At  the  council 
of  Basel  he  was  one  of  the  ablest  and  most  prominent 
supporters  of  the  view  of  the  Roman  curia,  and  he  was 
rewarded  with  a  cardinal's  hat  in  1439.  He  died  in 
1468. 

His  principal  works  are  In  Gratiani  Decretum  Commentarii,  4 
vols.,  Venice,  1578;  Expositio  Brevis  et  Ulilis  super  Toto  Psalterio, 
Mainz,  1474 ;  Qusestioncs  Spiritualcs  super  Evangclia  Totius  Anni, 
Brixen,  1498;  Summa  Ecclesiastica,  Salamanca,  1550.  The  last- 
named  work  has  the  following  topics: — (1)  De  Universa  Ecclesia; 
(2)  De  Ecclesia  Romaua  et  Pontificis  Primatu ;  (3)  De  Universal!- 
bus  Conciliis ;  (4)  De  Schismaticis  et  Hiereticis. 

TORQUEMADA,  TOMAS  DE,  inquisitor-general  for 
Castile  and  Leon,  was  born  early  in  the  15th  century,  and 
died  in  1498.  When  called  to  the  work  with  which  his 
name  is  so  unenviably  associated  he  was  prior  of  the 
Dominican  house  in  Segovia.  See  INQUISITION. 

TORRE  ANNUNZIATA,  a  town  of  Italy,  in  the  pro 
vince  of  Naples,  12|  miles  south-east  from  that  city, 
on  the  Bay  of  Naples,  at  the  southern  base  of  Vesuvius. 
The  inhabitants  are  mainly  occupied  in  fishing  and  in 
a  brisk  coasting  trade ;  there  are  also  manufactures  of 
arms,  paper,  and  macaroni.  The  population  in  1881  was 
20,060. 

TORRE  DEL  GRECO,  a  town  of  Italy,  in  the  province 
of  Naples,  7£  miles  to  the  south-east  of  that  city,  lies 


at  the  south-west  foot  of  Vesuvius,  on  the  shore  of  the 
Bay  of  Naples.  It  is  built  chiefly  of  lava,  and  stands  on 
the  lava  stream  of  1631,  which  destroyed  two-thirds  of 
the  older  town.  Great  damage  was  done  by  the  erup 
tions  of  1737  and  1794,  when  immense  streams  of  lava 
flowed  through  the  town  into  the  sea;  the  earthquake 
of  1857  and  the  eruption  of  December  8,  1861,  were 
even  more  destructive.  After  each  disaster  the  people 
have  returned  and  repaired  the  ruin,  the  advantage  de 
rived  from  the  rich  land  on  the  flanks  of  the  volcano 
and  the  proximity  to  the  sea  and  to  Naples  being  more 
than  enough  to  overcome  apprehensions  of  danger.  In 
the  outskirts  are  many  beautiful  villas  and  gardens.  The 
inhabitants  are  largely  employed  in  fishing  (tunny,  oyster, 
sardine,  and  especially  coral),  and  the  neighbourhood  is 
famed  for  its  fruit  and  wine.  The  population  in  1881 
was  21,586. 

TORREY,  JOHN  (1796-1873),  a  distinguished  American 
botanist,  was  a  member  of  an  old  New  England  family 
which  contributed  several  officers  to  the  War  of  Independ 
ence.  He  was  born  at  New  York,  and  spent  his  school 
days  there,  save  for  the  concluding  year  at  Boston.  When 
he  was  15  or  16  years  of  age  his  father  received  a  prison 
appointment  at  Greenwich,  and  there  he  made  the  ac 
quaintance  of  Amos  Eaton,  one  of  the  foremost  pioneers 
of  natural  history  studies  and  popular  science  teaching  in 
America.  He  thus  learned  the  elements  of  botany,  as 
well  as  something  of  mineralogy  and  chemistry,  so  deter 
mining  the  studies  of  his  life.  In  1815,he  commenced  the 
study  of  medicine,  meanwhile  finding  time  to  prepare  his 
first  catalogue  of  plants,  and  to  establish  a  correspondence 
with  American  and  foreign  botanists,  and  in  1818  he  com 
menced  practice.  Stimulated  by  Elliott's  account  of  the 
flora  of  South  Carolina  and  Georgia,  Torrey  commenced  a 
systematic  account  of  the  botany  of  the  Northern  States, 
of  which  the  first  and  only  volume  appeared  in  1824.  In 
the  same  year  he  obtained  the  chair  of  chemistry  and 
geology  at  West  Point  military  academy,  whence  he  was 
translated  three  years  later  to  the  chemical  professorship 
in  the  college  of  physicians,  New  York.  He  next  de 
scribed  the  collections  of  the  first  exploration  of  the 
Colorado  Territory,  so  laying  the  foundation  of  all  subse 
quent  work  upon  the  flora  of  the  Rocky  Mountains.  In 
these  years  he  also  monographed  the  sedges,  and  did  good 
service  in  substituting  the  natural  for  the  Linnaian  system. 
In  1836  he  was  appointed  botanist  to  the  State  of  New 
York,  producing  his  Flora  of  the  State  in  1843;  while 
from  1838-43  he  carried  on  the  publication  of  the  earlier 
portions  of  Flora  of  North  America,  with  the  assistance  of 
his  pupil  Asa  Gray.  Becoming  more  and  more  immersed 
in  chemical  labours,  which  from  1857  passed  partly  and 
soon  completely  into  those  of  U.S.  assayer,  he  notwith 
standing  continued  to  accumulate  and  work  up  masses  of 
material  for  this  vast  undertaking,  which  still  awaits  com 
pletion  at  the  hands  of  his  colleague  and  successor,  Prof. 
Gray.  He  evinced  a  continued  interest  in  botanical  teach 
ing,  and  made  over  his  valuable  herbarium  and  library  to 
Columbia  College  two  or  three  years  before  his  death.  He 
will  be  remembered  not  only  as  the  father  of  American 
systematic  botany,  and  an  accurate  and  faithful,  if  some 
what  excessively  cautious,  investigator,  but  also  as  an 
eminent  teacher,  and  for  an  excellence  of  personal  char 
acter  and  simplicity  of  beliefs  much  resembling  Faraday's. 
His  memory  is  literally  kept  green  by  the  beautiful  Con 
iferous  genus  Torreya,  and  his  labours  commemorated  and 
continued  in  the  valuable  memoirs  of  the  Torrey  Botanical 
Club. 

See  Gray,  in  Silliman's  Journal,  1873. 

TORRICELLI,  EVANGELISTA  (1608-1647),  physicist 
and  mathematician,  was  born  at  Faenza,  October  15,  1608. 
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Left  fatherless  at  an  early  age,  he  was  carefully  educated 
under  the  care  of  his  uncle,  a  Camaldolese  monk,  who  in 
1627  sent  him  to  Rome  to  profit  by  the  scientific  teachings 
of  Benedetto  Castelli.  The  perusal  of  Galileo's  Dialoghi 
delle  Nuove  Scienze  (1638)  inspired  his  fertile  mind  with 
many  fresh  developments  of  the  new  mechanical  principles 
there  set  forth,  which  he  embodied  in  a  treatise  De  Motu 
(printed  amongst  his  Opera  Geometrica,  1644).  Its 
communication  by  Castelli  to  Galileo  in  1641  led  to  the 
adoption  as  a  disciple  by  the  Florentine  sage  of  one  who 
seemed  not  unworthy  to  become  his  successor.  Torricelli 
accordingly,  repairing  to  Florence,  October  10,  1641, 
resided  with  Galileo,  and  acted  as  his  amanuensis  during 
the  three  remaining  months  of  his  life.  On  its  close  his 
contemplated  return  to  Eome  was  anticipated  by  his 
nomination  as  grand- ducal  mathematician  and  professor  of 
mathematics  in  the  Florentine  academy.  The  discovery 
which  has  perpetuated  his  fame  was  made  in  1643. 
Galileo  had  failed  to  perceive  why  water  refuses  to  rise 
above  33  feet  in  a  closed  tube.  It  occurred  to  Torricelli 
to  try  the  experiment  in  a  more  compendious  form.  The 
anticipated  result  ensued  that  the  suspended  column  of 
mercury  was  shorter  than  that  of  water  in  the  proportion 
of  its  greater  specific  gravity.  He  immediately  concluded 
both  to  be  sustained  by  atmospheric  pressure,  and  con 
structed  the*"  siphon-barometer  "  expressly  for  the  purpose 
of  measuring  its  fluctuations.  By  this  momentous  dis 
covery  the  obscure  notion  of  a  fuya  vacui  was  banished 
from  physical  science,  and  its  progress  most  notably 
quickened.  The  mercurial  barometer  was  long  known  as 
the  "  Torricellian  tube,"  and  the  vacuum  it  includes  is  still 
designated  the  "  Torricellian  vacuum." 

The  publication  amongst  Torricelli's  Opera  Geometrica 
(Florence,  1644)  of  a  tract  on  the  properties  of  the  cycloid 
involved  him  in  a  controversy  with  Roberval,  who  accused 
him  of  plagiarizing  his  earlier  solution  of  the  problem  of 
its  quadrature.  There  seems,  however,  no  room  for  doubt 
that  Torricelli's  was  arrived  at  independently,  The  matter 
was  still  in  debate  when  he  was  seized  with  fever  and 
pleurisy,  and  died  at  Florence,  after  twenty  days'  illness, 
October  25,  1647,  at  the  age  of  39.  He  was  buried  in 
San  Lorenzo,  and  a  commemorative  statue  of  him  erected 
at  Faenza  in  1864.  He  was  of  a  singularly  amiable  dis 
position,  and  possessed  qualities  the  most  felicitous  for  the 
investigation  of  nature.  Among  the  new  truths  detected 
by  him  was  the  valuable  mechanical  principle  that  if  any 
number  of  bodies  be  so  connected  that,  by  their  motion, 
their  centre  of  gravity  can  neither  ascend  nor  descend, 
then  those  bodies  are  in  equilibrium.  He  also  discovered 
the  remarkable  fact  that  the  parabolas  described  (in  a 
vacuum)  by  indefinitely  numerous  projectiles  discharged 
from  the  same  point  with  equal  velocities,  but  in  all 
directions,  are  situated  within  a  paraboloid  which  is  a 
tangent  to  all  of  them.  His  theorem  that  a  fluid  issues 
from  a  small  orifice  with  the  same  velocity  (friction  and 
atmospheric  resistance  apart)  which  it  would  have  acquired 
in  falling  through  the  depth  from  its  surface  is  of  funda 
mental  importance  in  hydraulics.  He  greatly  improved 
both  the  telescope  and  microscope,  and  invented  the  simple 
microscope  composed  of  a  globule  of  melted  glass.  Several 
large  object  lenses,  engraven  with  his  name,  are  preserved 
at  Florence.  He  used  and  developed  Cavalieri's  method 
of  indivisibles. 

A  selection  from  Torricelli's  manuscripts  was  published  by 
Tommaso  Bonaventura  in  1715,  with  the  title  Lczioni  Accademiche 
(Florence).  They  include  an  address  of  acknowledgment  on  his 
admission  to  the  Accademia  della  Crusca.  His  essay  on  the 
inundations  of  the  Val  di  Chiana  was  printed  in  Raccolta  d'Autori 
che  trattano  del  Moto  dell'  Acque  (vol.  iv.  p.  115,  Florence,  1768) 
and  amongst  Opuscoli  Idraulici  (vol.  iii.  p.  347,  Bologna,  1822). 
For  his  life,  see  Fabroni,  Vitas  Italorum,  vol.  i.  p.  345 ;  Ghinassi, 
Lcttere  fin  qui  Inedite  di  Evanyelista  Torricelli  (Faenza,  1864); 


Tiraboschi,  Storia  della  Lett.  It.,  vol.  viii.  p.  302  (ed.  1824); 
Montucla,  Hist,  dcs  Math.,  vol.  ii. ;  Marie,  Hist,  dcs  Sciences,  vol. 
iv.  p.  133. 

TORRIGIANO,  PIETRO  (c.  1470-1522),  a  Florentine 
sculptor,  was,  according  to  Vasari,  one  of  the  group  of 
talented  youths  who  studied  art  under  the  patronage  of 
Lorenzo  the  Magnificent  in  Florence.  Ben.  Cellini,  report 
ing  a  conversation  with  Torrigiano,  relates  that  he  and 
Michelangelo,  while  both  young,  were  copying  the  frescos 
in  the  Carmine  chapel,  when  some  slighting  remark  made 
by  Michelangelo  so  enraged  the  violent  temper  of  Torri 
giano  that  he  struck  him  on  the  nose,  and  thus  caused 
that  disfigurement  which  is  so  conspicuous  in  all  the 
portraits  of  Michelangelo.  Soon  after  this  Torrigiano 
visited  Rome,  and  helped  Pinturicchio  in  modelling  the 
elaborate  stucco  decorations  in  the  Appartamenti  Borgia 
for  Alexander  VL  After  some  time  spent  as  a  hired 
soldier  in  the  service  of  different  states,  Torrigiano  was 
invited  to  England  to  execute  the  magnificent  tomb  for 
Henry  VII.  and  his  queen  which  still  exists  in  the  lady 
chapel  of  Westminster  Abbey.  This  appears  to  have  been 
begun  before  the  death  of  Henry  VII.  in  1509,  but  was 
not  finished  till  1517.  It  consists  of  two  colossal  recum 
bent  effigies  in  gilt  bronze  on  an  altar-tomb  of  black 
marble,  decorated  with  very  graceful  medallions  of  the 
patron  saints  of  Henry  and  his  wife,  and  other  enrichments 
in  bronze.  The  two  effigies  are  well  modelled,  and  have 
life-like  but  not  too  realistic  portraits.  After  this  Torri 
giano  received  the  commission  for  the  altar,  retable,  and 
baldacchino  which  stood  at  the  west,  outside  the  screen  of 
Henry  VII. 's  tomb.  The  altar  had  marble  pilasters  at  the 
angles,  two  of  which  still  exist,  and  below  the  mensa  was 
a  life-sized  figure  of  the  dead  Christ  in  painted  terra-cotta. 
The  retable  consisted  of  a  large  relief  of  the  Resurrection. 
The  baldacchino  was  of  marble,  with  enrichments  of  gilt 
bronze ;  part  of  its  frieze  still  exists,  as  do  also  a  large 
number  of  fragments  of  the  terra-cotta  angels  which  sur 
mounted  the  baldacchino  and  parts  of  the  large  figure  of 
Christ.  The  whole  of  this  work  was  destroyed  by  the 
Puritans  in  the  17th  century.1  Henry  VIII.  also  com 
missioned  Torrigiano  to  make  him  a  magnificent  tomb, 
somewhat  similar  to  that  of  Henry  VII.,  but  one-fourth 
larger,  to  be  placed  in  a  chapel  at  WINDSOR  (q.v.);  it  was, 
however,  never  completed,  and  its  rich  bronze  was  melted 
by  the  Commonwealth,  together  with  that  of  Wolsey's  tomb. 
The  indentures  for  these  various  works  still  exist,  and  are 
printed  by  Neale,  Westminster  Abbey,  London,  1818,  vol. 
i.  p.  54-59.  These  interesting  documents  are  written  in 
English,  and  in  them  the  Florentine  is  called  "  Peter 
Torrysany."  For  Henry  VII. 's  tomb  he  contracted  to 
receive  £1500,  for  the  altar  and  its  fittings  £1000,  and 
£2000  for  Henry  VIII.'s  tomb.  Other  works  attributed 
from  internal  evidence  to  Torrigiano  are  the  tomb  of 
Margaret  of  Richmond,  mother  of  Henry  VII.,  in  the 
south  aisle  of  his  chapel,  and  a  terra-cotta  effigy  in  the 
chapel  of  the  Rolls. 

While  these  royal  works  were  going  on,  Torrigiano  vis 
ited  Florence  in  order  to  get  skilled  assistants.  He  tried 
to  induce  Ben.  Cellini  to  come  to  England  to  help  him, 
but  Cellini  refused,  partly  from  his  dislike  to  the  brutal 
and  swaggering  manners  of  Torrigiauo,  and  also  because 
he  did  not  wish  to  live  among  "  such  beasts  as  the  Eng 
lish."  The  latter  part  of  Torrigiano's  life  was  spent  in 
Spain,  especially  at  Seville,  where  some  terra-cotta  sculp 
ture  by  him  still  exists.  His  violent  temper  got  him  into 

1  An  old  drawing  still  exists  showing  this  elaborate  work  ;  it  is  en 
graved  in  the  Hierurgia  Anglicana,  London,  1848,  p.  267.  Many 
hundreds  of  fragments  of  this  terra-cotta  sculpture  were  found  a 
few  years  ago  hidden  under  the  floor  of  the  triforium  in  the  abbey ; 
they  are  unfortunately  too  much  broken  and  imperfect  to  be  fitted 
together. 
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difficulties  with  the  authorities,  and  he  ended  his  life  in 
1522  in  the  prisons  of  the  Inquisition. 

TORSHOK,  a  district  town  of  Russia,  in  the  govern 
ment  of  Tver,  on  the  river  Tvertsa,  38  miles  by  rail  to  the 
south-west  of  the  Ostashkovo  station  of  the  St  Petersburg 
and  Moscow  railway.  It  dates  from  the  llth  century, 
and  the  very  name  ("  market-place  ")  shows  that  this  de 
pendency  of  Novgorod  was  a  commercial  centre.  It  was 
strongly  fortified  with  a  stone  wall,  which,  however,  only 
partially  protected  it  from  the  attacks  of  Mongols,  Lithu 
anians,  and  Poles.  Torshok  is  now  celebrated  in  Russia 
for  its  embroidered  leather-work  and  manufacture  of  travel 
ling  bags,  and  for  its  trade  in  corn  and  flour.  The  popu 
lation  in  1884  was  12,900. 

TORT,  as  a  word  of  art  in  the  law  of  England  and  the 
United  States,  is  the  name  of  civil  wrongs  (not  being 
merely  breaches  of  contract)  for  which  there  is  a  remedy 
by  action  in  courts  of  common  law  jurisdiction.  It  may 
be  said  to  correspond  approximately  to  the  term  "delict" 
in  Roman  law  and  the  systems  derived  from  it.  But  this 
is  only  a  rough  approximation.  For  in  English  usage 
tort  includes,  not  only  those  matters  which  in  Roman  law 
are  classed  under  obligations  quasi  ex  delicto,  but  various 
others  which  Roman  or  modern  Continental  lawyers 
would  refer  to  the  law  of  ownership  or  real  rights,  and 
not  to  any  such  head  as  "delict."  The  truth  is  that 
the  actual  development  of  tort  as  a  legal  genus  has 
been  purely  historical  and  to  no  small  extent  accidental. 
Nothing  can  be  learnt,  of  course,  from  the  word  itself. 
It  is  merely  the  French  word  for  "  wrong,"  specialized 
into  a  technical  meaning  by  a  process  which  was  com 
pleted  only  in  the  latter  years  of  the  17th  century  and  the 
earlier  of  the  18th. 

The  early  common  law  had  no  theory  of  obligations  in 
the  Roman  sense,  and  hardly  any  theory  of  contract.  Its 
remedies  were  directed  either  to  the  restitution  of  some 
thing  which  the  defendant  unjustly  detained  from  the 
plaintiff — were  it  land,  goods,  or  money — or  to  the  repres 
sion  of  violent  wrongdoing.  Only  the  former  class  of 
remedies  was  purely  civil;  the  latter  included  a  penal 
element  of  which  formal  traces  remained  long  after  the 
substance  had  vanished.  A  man  who  trespassed  on  his 
neighbour  with  force  and  arms  offended  the  king  as  well 
as  his  neighbour,  and  was  liable  not  only  to  pay  damages 
to  his  neighbour  but  to  make  a  fine  to  the  king.  Gradu 
ally  the  category  of  "  force  and  arms  "  was  held  to  include 
all  manner  of  direct  injuries  to  person,  land,  or  goods, 
though  the  force  might  consist  in  nothing  more  than  the 
bare  setting  foot  without  lawful  cause  on  the  soil  pos 
sessed  by  one's  neighbour.  But  this  was  still  a  long  way 
from  making  room  for  the  modern  growth  of  the  law  of 
torts.  The  decisive  opening  was  given  by  the  Statute  of 
Westminster,  which  enabled  actions  to  be  framed  "  on  the 
case  " — in  consimili  ca.su, — that  is,  allowed  legal  remedies 
to  be  extended  by  analogy  to  the  forms  of  action  already 
recognized.  Now  those  forms  and  their  incidents  were 
archaic  and  inelastic  :  the  procedure  was  cumbrous,  and 
plaintiffs  were  liable  in  many  ways  to  irrational  and 
irreparable  discomfiture.  The  more  modern  action  on  the 
case  was  free  from  these  drawbacks.  Hence  it  was  the 
aim  of  ingenious  pleaders  to  extend  the  action  on  the  case 
as  much  as  possible  ;  and  so  successful  was  this  movement 
that  in  the  16th  century  a  special  form  of  "trespass  on 
the  case "  became,  under  the  name  of  assumpsit,  the 
common  and  normal  method  of  enforcing  contracts  not 
made  by  deed,  and  remained  so  till  the  middle  of  the 
present  century.  It  still  holds  its  place  in  those  Amer 
ican  States  where  the  old  forms  of  action  have  not  been 
abolished.  Note  that  "  assumpsit "  had  become  a  sub 
stantive  title  of  the  law,  and  was  consciously  referred  to 


its  proper  genus  of  contract,  before  the  genus  or  order  of 
torts  was  formed.  Meanwhile  other  actions  on  the  case, 
framed  mostly  on  the  analogy  of  trespass,  but  partly  on 
that  of  other  generically  similar  remedies  of  the  old  law, 
were  applied  to  the  redress  of  miscellaneous  injuries  to 
person  or  property  which  for  one  and  another  reason  could 
not  be  touched,  or  could  not  be  conveniently  dealt  with, 
by  the  old  action  of  trespass  itself.  Some  of  these  actions 
on  the  case  acquired  fixed  forms  of  their  own  and  became 
distinct  species ;  others  did  not ;  there  remained  (and 
there  still  remains  in  theory)  an  undefined  region  of  pos 
sible  new  actions  applying  the  principles  of  legal  right  and 
duty  to  new  exigencies  of  fact. 

The  extension  of  forms  of  remedy  grounded  on  trespass 
caused  those  forms  which  were  grounded  on  restitution  to 
fall  into  the  background,  with  the  curious  result  that  in 
the  modern  common  law  nothing  is  left  answering  to  the 
vindicatio  of  the  Roman  law.  We  have  an  elaborate  law 
of  property,  but  when  it  comes  to  the  practical  protection 
of  our  rights  we  find  that  we  can  recover  our  property 
only  by  complaining  of  a  wrong  done  to  our  possession  or 
right  to  possession.  The  law  puts  the  actual  possessor  in 
the  first  line,  and  allows  an  owner  definitely  out  of  posses 
sion  to  sue  only  for  "  injury  to  the  reversion,"  though  an 
owner  who  can  resume  possession  at  will  is  indeed  more 
favourably  treated.  Its  remedies  are  made  efficient,  but 
at  the  cost  of  straining  the  theory  at  various  points. 
Hence  many  difficulties  of  detail  and  much  obscurity  of 
principle.  The  distinction  between  dominium  and  obli- 
gatio  exists,  of  course,  in  English  law,  but  it  is  peculiarly 
hard  for  an  English  lawyer,  with  the  usual  unsystematic 
training,  to  grasp  it  with  certainty  or  trace  it  with 
accuracy. 

There  is  also  a  region  of  considerable  obscurity  about 
the  points  of  contact  between  contract  and  tort.  The 
questions  thus  raised  are  too  technical  for  discussion  here. 
Since  pleadings  have  ceased  to  be  formal  they  are  much 
less  likely  to  arise  ;  on  the  other  hand,  they  are  more 
likely,  in  the  exceptional  cases  where  they  may  still  arise, 
to  be  unexpected  and  baffling. 

For  the  practical  purposes  of  modern  law  we  may  divide  torts  into 
three  groups, — wrongs  of  a  personal  character,  wrongs  affecting 
property,  and  wrongs  affecting  person  and  property,  either  or  both. 
Under  the  first  group  come  the  wrongs  of  physical  violence  and 
restraint,  namely,  assault  and  false  imprisonment ;  then  the  wrong 
done  to  men's  good  name  by  libel  and  slander,  in  which  kind  there 
are  sundry  curious  and  not  wholly  rational  distinctions ;  and  we 
must  here  rather  than  elsewhere  count  deceit,  and  a  somewhat  ill- 
defined  class  of  wrongs  of  a  like  nature,  of  which  the  generic  mark 
is  the  necessary  presence  of  a  fraudulent  intention,  or  at  least  reck 
less  disregard  of  good  faith.  In  one  case,  that  of  malicious  prose 
cution,  evil  motive  must  be  shown ;  in  fact,  the  much-tormented 
word  "  malice  "  has  very  nearly  its  natural  and  ordinary  meaning. 
So-called  slander  of  title  belongs  to  this  class,  being  in  truth  a 
special  form  of  deceit.  "Wilful  interference  with  the  exercise  of 
public  or  private  rights  may  be  an  actionable  wrong,  though  the 
competitive  exercise  of  like  rights  is  none ;  and  it  is  held,  though 
not  without  doubt,  that  procuring  a  person  to  break  his  contract 
for  one's  own  advantage  (for  example,  a  singer  engaged  by  a  rival 
opera  manager,  or  a  specially  skilled  workman  in  a  rival  factory) 
is  on  this  principle  a  wrong  to  the  other  contracting  party. 

"With  regard  to  property  the  broad  rule  of  the  common  law  is 
that  a  man  meddles  with  whatever  belongs  to  others  at  his  peril. 
This  has  been  established  and  worked  out  only  through  a  series  of 
intricate  formal  distinctions.  But  the  result  is  that,  special  excep 
tions  excepted,  even  the  most  innocent  assumption  of  dominion 
without  a  real  title  makes  one  liable  to  the  true  owner. 

Wrongs  of  the  mixed  kind  affecting  both  person  and  property 
arise  from  the  use  of  one's  own  property,  or  the  doing  of  acts  lawful 
in  themselves,  in  a  manner  inconsistent  with  the  safety  and  con 
venience  of  others.  The  accustomed  heads  of  such  wrongs  are 
nuisance  and  negligence.  Generally  some  failure  in  due  diligence 
is  involved ;  but  in  some  cases  the  law  has,  on  grounds  of  general 
policy,  imposed  an  absolute  or  all  but  absolute  duty  of  avoiding 
harmful  results.  One  must  do  certain  things  at  one's  peril,  if  at 
all,  though  the  doing  of  them  is  not  in  itself  unlawful ;  others  are 
done  not  at  one's  peril,  and  yet  under  a  wider  responsibility  than 
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the  common  run  of  lawful  acts.  It  is  not  wrong  to  make  an 
artificial  reservoir  of  water  on  one's  own  land ;  but  the  landowner 
who  does  so  must  answer  for  all  damage,  though  no  failure  in  due 
diligence  be  shown,  if  the  water  escapes  by  any  cause  which  reason 
able  human  care  could  possibly  have  provided  against.  Again, 
the  occupier  of  a  place  of  business  must  keep  it  in  safe  repair,  for 
the  benefit  of  customers  and  others  lawfully  coming  there;  and,  if 
harm  is  done  through  the  want  of  repair,  it  is  no  excuse  for  him 
to  say  that  he  had  engaged  an  apparently  competent  person  to 
keep  things  in  order.  These  arc  modern  principles  in  the  law,  and 
seem  to  have  hardly  yet  reached  their  full  development.  The 
doctrine  of  negligence  is  also  mostly  modern.  Questions  of  much 
interest  and  difficulty  are  raised  by  "  contributory  negligence,"  i.e., 
when  it  is  alleged  by  way  of  defence  that  the  party  complaining 
suffered  wholly  or  mainly  by  his  own  want  of  care.  The  true 
principle  appears  to  be  that,  if  under  the  circumstances  the  harm 
suffered  by  the  plaiutiff  was  the  natural  and  probable  consequence 
of  the  defendant's  want  of  care,  the  defendant  is  liable, — and  this 
whether  the  plaintiff,  or  some  third  person,  has  or  has  not  in  any 
degree  contributed  to  the  final  result  by  want  of  care  on  his  own 
part,  or  even  by  a  voluntary  act,  provided  that  the  act  be  such  as 
might  have  been  foreseen  and  expected.  But  if  the  plaintiff  has 
done  something  which,  though  induced  by  the  defendant's  default, 
was  not  a  natural  and  probable  consequence  of  it,  or  if  the  harm 
suffered  is  due  to  some  act  of  a  third  person  which  could  not  have 
been  reasonably  foreseen  or  expected,  then  the  defendant  will  not 
be  Jiable. 

A  great  number  of  special  duties  have  been  imposed  on  different 
classes  of  persons — public  officers,  undertakers  of  public  occupa 
tions,  and  so  forth — by  modern  Acts  of  Parliament,  and  are  enforc- 
able  by  penalties.  In  some  cases  the  breach  of  such  a  duty  confers 
a  separate  right  of  action  upon  a  person  who  thereby  suffers 
damage,  in  others  not,  according  to  what  appears  to  be  the  inten 
tion  of  the  enactment.  No  general  rule  can  be  laid  down. 

In  practice,  a  large  proportion  of  actionable  injuries,  especially 
injuries  by  negligence,  are  due  to  the  acts  or  defaults  of  servants 
or  workmen,  from  whom  no  substantial  redress  could  be  obtained 
or  expected.  It  is  held  in  the  common  law,  and  appears  to  be 
held  in  all  modern  systems,  that  a  master  is  liable  for  the  acts  and 
defaults  of  the  servants  employed  by  him,  provided  those  acts  or 
defaults  occur  in  the  course  of  the  servant's  employment,  that  is, 
while  the  servant  is  about  the  master's  business,  and  acting  with 
a  view  to  the  master's  interest,  and  not  for  some  different  private 
purpose  of  his  own.  But  a  man  is  not  generally  liable  for  the 
conduct  of  an  "independent  contractor" — a  person  who  under 
takes  to  do  or  get  done  certain  work,  but  not  to  be  under  the 
employer's  control  as  to  the  manner  of  doing  it.  One  may  be  so 
liable,  however,  in  virtue  of  special  duties  attached  to  particular 
situations  by  positive  rules  of  law.  When  a  servant  is  injured  by 
the  act  or  default  of  another  servant  working  under  the  same 
employer,  the  general  rule  of  liability  has  been  largely  modified  in 
the  employer's  favour,  on  grounds  which  have  neither  been  con 
sistently  expounded  nor  generally  received  as  satisfactory.  The 
Employers'  Liability  Act  of  1880  has  remedied  the  most  obvious 
hardships  consequent  on  the  decisions,  but  only  by  way  of  particu 
lar  exceptions,  so  that  the  law  as  a  whole,  if  more  just  than  it  was, 
is  much  more  intricate,  and  does  not  appear  to  rest  on  any  intel 
ligible  principle.  The  Scottish  courts  were  in  a  way  to  develop  a 
more  rational  doctrine,  but  the  House  of  Lords,  instead  of  adopting 
it,  forced  the  law  of  Scotland  into  conformity  with  judgments 
which  were  still  of  only  recent  authority  in  England.  The  subject, 
however,  has  given  trouble  everywhere,  and  legislative  experiments 
have  been  tried  in  many  Continental  countries.  See  Parliamentary 
Papers,  Commercial,  No.  21,  1886. 

Literature.—  There  are  several  modern  English  and  American  text-books  on 
the  law  of  torts :— C.  G.  Addison,  Wrongs  and  their  Remedies,  being  a  Treatise  on 
the  Law  of  Torts,  Gth  ed.,  by  Horace  Smith,  London,  1887,  la.  8vo ;  M.  M.  Bigelow. 
Leading  Cafes  on  the  Late  of  Torts,  Boston,  Mass.,  1875,  la.  8vo;  Id.,  Elements  of 
the  Law  of  Torts,  3d  ed.,  Boston,  Mass.,  1886,  sm.  8vo;  C.  Collett,  Manual  of  the 
Law  of  Torts  and  of  the  Measure  of  Damages,  6th  ed.,  Madras,  1886,  8vo;  T.  M. 
Cooley,  A  Treatise  on  the  Law  of  Torts,  Chicago,  1880,  8vo ;  S.  Hastings,  A  Trea- 
tite  on  Torts,  London,  1885,  la.  8vo;  F.  Billiard,  The  Law  of  Torts  or  Pricate 
Wrongs,  4th  ed.,  Boston,  Mass.,  1874,  la.  8vo,  2  vols.;  F.  T.  Piggott,  Principles  of 
the  Law  of  Torts,  London,  1885,  8vo  ;  F.  Pollock,  The  Law  of  Torts,  London,  1887, 
8vo ;  A.  Underbill,  A  Summary  of  the  Law  of  Torts,  3d  ed.,  London,  1881,  8vo. 
There  are  also  well-known  works  of  a  wider  scope  which  touch  on  many  parts  of 
the  subject,  such  as  that  of  Mayne  on  Damages;  and  monographs  on  special 
parts,  such  as  those  on  Negligence  by  Campbell,  Horace  Smith,  Shearman  and 
Redfleld,  and  Wharton,  and  those  on  Libel  and  Slander  by  Starkie  (recent  ed.  by 
Folkard)  and  Blake  Odgers.  The  Government  of  India  has  taken  steps  to  codify 
the  law  of  civil  wrongs  (Whitley  Stokes,  The  AngJo-Indian  Codes).  The  general 
Institutional  books  (Blackstone  and  Kent,  and  the  later  adaptations  of  Blackstone 
In  England)  are  of  little  use,  as  in  almost  ever)-  branch  the  law  has  been  largely 
developed  and  modified  by  the  decisions  of  the  last  fifty  years.  (F.  PO.) 

TORTOISE.  Of  the  three  names  generally  used  for 
this  order  of  reptiles,  viz.,  Tortoise,  Turtle,  and  Terrapin, 
the  first  is  derived  from  the  old  French  word  tortis,  i.e., 
twisted,  and  was  probably  applied  first  to  the  common 
European  species  on  account  of  its  curiously  bent  fore 


legs.  Turtle  is  believed  to  be  a  corruption  of  the  same 
word,  but  the  origin  of  the  name  terrapin  is  unknown : 
since  the  time  of  the  navigators  of  the  16th  century  it  has 
been  in  general  use  for  freshwater  species  of  the  tropics, 
and  especially  for  those  of  the  New  World.  The  name 
tortoise  is  now  generally  applied  to  the  terrestrial  members 
of  this  group  of  animals,  and  that  of  turtle  to  those  which 
live  in  the  sea  or  pass  a  great  part  of  their  existence  in 
fresh  water. 

Tortoises  and  turtles  constitute  one  of  the  orders  of 
Reptiles,  the  Chelonia.  They  are  characterized  by  having 
the  trunk  of  the  body  incased  in  a  more  or  less  ossified 
carapace,  which  consists  of  a  dorsal  more  or  less  convex 
portion,  and  of  a  flat  ventral  one,  the  so-called  plastron. 
These  portions  are  generally  more  or  less  firmly  united  on 
the  side,  but  leave  a  wide  opening  in  front  through  which 
the  head  and  neck  and  the  fore-limbs  protrude,  and  one 
behind  for  the  tail  and  hind-limbs.  The  dorsal  carapace 
is  (with  the  exception  of  Sphargis)  formed  by  the  dorsal 
vertebrae,  by  the  ribs  which  are  so  much  expanded  as  to 
form  sutures  with  each  other,  and  by  a  number  of  lateral 
dermal  ossifications  (marginals).  The  plastron  consists  of 
from  eight  to  eleven  more  or  less  dilated  dermal  bones,  the 
sternal  elements  of  higher  Vertebrata  being  absent.  This 
osseous  case  or  shell  receives  in  its  interior  the  organs  of 
the  chest  and  abdomen,  the  humeral  and  pelvic  bones,  and 
the  muscles  for  the  humerus  and  femur.  In  many  species, 
especially  those  of  the  family  Tesludinidx,  or  tortoises 
proper,  the  neck  and  head  and  the  limbs  can  be  withdrawn 
within  the  shell,  the  cervical  and  the  proximal  caudal 
vertebrae  retaining  their  mobility.  In  the  majority  of 
Chelonians  the  osseous  shell  is  covered  with  a  hard  epider- 
moid  coat,  which  is  divided  into  large  symmetrical  plates 
(commonly  called  "  tortoise-shell "  in  those  species  from 
which  the  article  of  commerce  is  obtained),  which  can  be 
detached  from  the  underlying  bones.  These  epidermoid 
plates  do  not  correspond  in  arrangement  or  extent  with 
the  bones  of  the  carapace  ;  they  vary  considerably  in  form, 
and  are  therefore  generally  noticed  in  the  descriptions  of 
species.  Their  arrangement  and  terminology  may  be 
learned  from  the  accompanying  illustrations  (figs.  1,  2). 

The  integuments  of  the  head,  neck,  tail,  and  limbs  are 
either  soft  and  smooth  or  tubercular  or  scaly,  the  tubercles 
and  scales  having  frequently  an  osseous  nucleus. 

Other  parts  also  of  the  skeleton  show  remarkable  pecu 
liarities,  so  that  the  sometimes  very  fragmentary  remains 
of  Chelonians  can  almost  always  be  recognized  as  such. 
All  the  bones  of  the  skull  are  suturally  united,  with  the 
exception  of  the  mandible  and  hyoid  bone  ;  the  dentary 
portion  of  the  mandible  consists  of  one  bone  only.  The 
pectoral  arch  is  composed  of  the  scapula,  with  which  the 
precoracoid  is  united,  and  the  coracoid.  Clavicles  (epi- 
plastra)  are  represented  by  the  anterior  elements  of  the 
plastron.  Two  pairs  of  limbs  are  invariably  present. 

All  Chelonians  possess  a  tail,  which  is  generally  short, 
but  sometimes  elongate,  and  always  provided  with  strong 
muscles  at  the  base.  No  Chelonian  possesses  teeth  ;  but 
their  jaws  are  provided  with  horny  sheaths,  with  hard  and 
sharp  edges,  forming  a  beak  like  that  of  a  parrot. 

The  number  of  Chelonians  known  at  present  may  be 
estimated  at  about  220,  the  freshwater  species  being  far 
the  most  numerous,  and  abundant  in  well- watered  districts 
of  the  tropical  and  subtropical  zones.  Their  number  and 
variety  decrease  beyond  the  tropics,  and  in  the  north  they 
disappear  entirely  about  the  50th  parallel  in  the  western 
and  about  the  56th  in  the  eastern  hemisphere,  whilst  in 
the  southern  hemisphere  the  terrestrial  forms  seem  to 
advance  to  36°  S.  lat.  only.  The  marine  turtles,  which 
are  spread  over  the  whole  of  the  equatorial  and  subtropical 
seas,  sometimes  stray  beyond  those  limits.  As  in  other 
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orders  of  Reptiles,  the  most  specialized  and  the  largest 
forms  are  restricted  to  the  tropics  (with  the  exception  of 
Macroclemmys) ;  but,  unlike  lizards  or  snakes,  Chelonians 

Fig.  1. 


Fig.  2. 

FIGS.  1.  2.— Shell  of  Testudo  pardalis  to  show  the  divisions  of  the  integument, 
which  are  marked  by  entire  lines,  and  of  the  osseous  carapace,  these  being 
marked  by  dotted  lines.  Fig.  1,  Upper  or  dorsal  aspect.  Fig.  2,  Lower  or 
ventral  aspect. 

Dermal  Scutes: — co,  costals;  v,  vcrtebrals;  m,  marginals;  g,  gulars;  pg,  post- 
gulars;  p,  pectorals;  ab,  abdominals;  pa,  praeanals;  an,  anals. 

Bones  of  the  Carapace : — co',  costals ;  tie,  neurals ;  nu,  nuchal ;  py,  pygal ;  m', 
marginals;  ent,  entoplastron ,  ep,  epiplastron;  liyo,  hyoplastron ;  hyp,  hypo- 
plastron;  xyp,  xyphiplastron. 

are  unable  to  exist  in  sterile  districts  or  at  great  altitudes. 
Chelonians  are  strictly  animals  of  plains,  or  at  least  of  low 
country. 

Chelonians  show  a  great  divergence  in  their  mode  of 
life, — some  living  constantly  on  land,  others  having  partly 
terrestrial  partly  aquatic  habits,  others  again  rarely  leav 
ing  the  water  or  the  sea.  The  first-mentioned,  the  land 
'tortoises  proper,  have  short  club-shaped  feet  with  blunt 
claws,  and  a  very  convex,  heavy,  completely  ossified  shell. 
In  the  freshwater  forms  the  joints  of  the  limb  bones  are 
much  more  mobile,  the  digits  distinct,  armed  with  sharp 
claws,  and  united  by  a  membrane  or  web  ;  their  shell  is 
less  convex,  and  is  flattened,  and  more  or  less  extensive 
areas  may  remain  cartilaginous  to  lessen  its  specific  gravity. 
As  a  rule,  the  degree  of  development  of  the  interdigital 
web  and  of  convexity  of  the  shell  indicates  the  prevalence 
of  aquatic  or  terrestrial  habits  of  a  species  of  terrapin. 
Finally,  the  marine  turtles  have  paddle-shaped  limbs  re 
sembling  those  of  Cetaceans. 

Land  tortoises  are  sufficiently  protected  by  their  cara 
pace,  and  therefore  have  no  need  of  any  special  modi 
fication  of  structure  by  means  of  which  their  appearance 
•would  be  assimilated  to  the  surroundings,  and  thus  give 
them  additional  security  from  their  enemies.  These,  how 


ever,  are  but  few  in  number  :  the  large  cats  of  South 
America  are  said  to  be  able  to  tear  them  out  of  the  shell 
with  their  claws  ;  and  the  ancient  tale  of  ^Eschylus  having 
been  killed  by  a  tortoise  carried  aloft  by  an  eagle  and 
dropped  on  the  head  of  the  unfortunate  poet  seems  to  be 
founded  on  the  fact  that  tortoises  are  a  favourite  prey 
of  the  Lammergeyer  (Gypae(its),  which  has  the  habit  of 
dropping  them  from  a  height  on  rocks  in  order  to  break 
the  shell.  On  the  other  hand,  among  the  carnivorous 
terrapins  and  freshwater  turtles  instances  of  protective 
resemblance  are  not  scarce,  and  may  even  attain  to  a  high 
degree  of  specialization,  as  in  Chelys  ;  their  shells  offer 
them  less  protection,  and  their  enemies  (crocodiles  and 
alligators)  are  more  numerous  ;  they  also  require  this 
special  provision  to  enable  them  to  approach  or  seize  their 
prey  with  greater  ease.  The  colours  of  land  tortoises  are 
generally  plain  or  in  simple  patterns,  whilst  those  of  many 
terrapins  are  singularly  varied,  bright,  and  beautiful. 

Chelonians  are  diurnal  animals  ;  only  a  few  are  active 
during  the  night,  habitually  or  on  special  occasions,  as, 
for  instance,  during  oviposition.  Land  tortoises  are  slow 
in  all  their  movements,  but  all  kinds  living  in  water  can 
execute  extremely  rapid  motions,  either  to  seize  their  prey 
or  to  escape  from  danger.  All  Chelonians  are  stationary, 
residing  throughout  the  year  hi  the  same  locality,  with  the 
exception  of  the  marine  turtles,  which  periodically  migrate 
to  their  breeding-stations.  Species  inhabiting  temperate 
regions  hibernate. 

Chelonians  possess  great  tenacity  of-  life,  surviving 
injuries  to  which  other  Reptiles  would  succumb  in  a  short 
time.  The  heart  of  a  decapitated  tortoise  continues  to 
beat  for  many  hours  after  every  drop  of  blood  has  been 
drained  from  the  body,  and  the  muscles  of  the  trunk  and 
head  show  signs  of  reflex  action  twenty-four  hours  after 
the  severance  of  the  spinal  cord.  The  longevity  of  tor 
toises  is  likewise  a  well-known  fact,  to  which  reference  will 
again  be  made. 

Land  tortoises,  a  few  terrapins,  and  some  of  the  marine 
turtles  are  herbivorous,  the  others  carnivorous,  their  prey 
consisting  chiefly  of  fish,  frogs,  and  other  small  aquatic 
animals. 

All  Chelonians  are  oviparous,  and  the  eggs  are  generally 
covered  with  a  hard  shell. 

In  the  system l  proposed  by  Dumeril  and  Bibron,  and 
afterwards  modified  by  Gray  and  Strauch,  the  Chelonians 
are  arranged  according  to  thair  mode  of  life,  and  divided 
into  terrestrial,  paludine,  fluviatile,  and  marine  forms. 
However  natural  such  an  arrangement  may  appear  at  first, 
a  more  careful  examination  proves  it  to  be  (as  all  arrange 
ments  based  solely  upon  the  mode  of  life)  at  variance  with 
the  structural  affinities,  whether  the  recent  forms  alone  be 
considered  or  the  fossil  as  well.  The  division  of  the  bulk 
of  the  order  into  Cryptodira  and  Pleurodira,  as  suggested 
by  Agassiz,  Cope,  and  Riitimeyer,  was  a  decided  progress, 
as  is  also  the  elimination  of  the  suborders  Atheca  and 
Trionychoidea  recently  proposed  by  Cope  and  Baur. 

The  order  of  Chelonians  may  then  be  divided  into  the 
following  suborders  and  families  : 2 — 

SUBORDER  I.  ATHECLE. 

Vertebrae  and  ribs  free,  separated  from  a  bony  exoskeleton. 
Family  1.  SPHARGID.E. 

Limbs  paddle-shaped,  clawless ;  phalanges  without  condyles. 
Plastron  reduced  to  an  annular  series  of  eight  small  bones.  Exo 
skeleton  consisting  of  numerous  small  bony  plates  arranged  like 
mosaic.  Pelagic. 

Genus  :  Dermatochelys  (Sphargis). 

Fossil  genera :  PsephopJtorus  (Pliocene),  Protosphargis  (Cretaceous),  Protostega 
(Cretaceous),  Psephoderma  ?  (Triassic). 

1  The  more  important  works  on  this  order  of  Reptiles  have  been 
enumerated  in  the  article  KEPTILES,  vol.  xx.  p.  440. 

2  Only  the  more  important  and  best  known  of  the  extinct  genera 
are  admitted  into  this  synopsis. 
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SUBORDER  II.  TESTUDINATA. 

Dorsal  vertebra;  and  ribs  immovably  united  and  expanded  into 
bony  plates  forming  a  carapace,  which  is  bordered  by  a  complete 
series  of  marginal  bones.  Epiplastra  (clavicles)  in  contact  with 
hyoplastra;  entoplastron  (interclavicle),  if  present,  oval,  rhom- 
boidal,  or  T-shaped.  Sacral  and  caudal  ribs  articulating  with  the 
centrum  and  the  neural  arch.  Digits  with  not  more  than  three 
phalanges. 

SERIES  A.  CKYPTODIRA. 

Neck  retractile  by  a  sigmoid  curve  in  a  vertical  plane.     Pelvis 
not  anchylosed  to  the  carapace  and  plastron.     Barely  one  or  two 
epidermic  scutes  (intergular)  in  addition  to  the  normal  six  pairs. 
GROUP  A.  Digitata. 

Digits  short  or  moderately  elongate ;  phalanges  with  condyles ; 
claws  four  or  five.  Neck  completely  retractile. 

Family  1.  TESTUDINID^E. 

Plastral  bones  nine.  Nuchal  bone  without  costiform  processes. 
Carapace  with  epidermic  scutes.  Caudal  vertebne  precocious. 
Tropical  and  temperate  zones,  with  the  exception  of  Australia. 

Recent  genera :  Dermatemys,  Batar/ur,  Clemmys,  Patigsftura,  Geoemyda,  Cycle- 
mys,  Emys,  Cistudo,  Alanouria,  Testudo,  Jlomopus,  Cinyxis,  Pyxis. 

Fossil  geneia:  Euryslernuni  (Jurassic),  Chitracepltalus  (Ci etaceous),  Aiincus 
(Cretaceous),  Palxothelys  (Miocene),  Plyc/iogaster  (Miocene),  Colossochelys  (Plio 
cene). 

Family  2.  FLATYSTERNID;E. 

Plastral  bones  nine.  Nuchal  bone  without  costiform  processes. 
Carapace  with  epidermic  scutes.  Caudal  vertebra  mostly  opistho- 
ccelous.  Indian  region. 

Genus :  Plalysternum. 

Family  3.   BAEXID.E. 

Plastral  bones  eleven,  mesoplastra  being  present.  Nuchal  bone 
without  costiform  processes.  Carapace  with  epidermic  scutes. 
Caudal  vertebra  opisthoccelous. 

Fossil  genera :  Platychelys  (Jurassic) ;  Baena  (Eocene). 

Family  4.  CHELYDRID^. 

Plastral  bones  nine.  Nuchal  bone  with  long  costiform  processes, 
extending  below  the  marginals.  Carapace  with  epidermic  scutes. 
Caudal  vertebra;  mostly  opisthoccelous.  Northern  and  tropical 
American  regions. 


American  regions, 
llecent  genera:  C/tefydra,  Macroclemmys. 
Fossil  genus :  Trctosternum  (Cretaceous). 


Family  5.  STAUROTYPID^E  (Boulenger), 
Plastral  bones  nine.     Nuchal  bone  with  short   costiform  pro 
cesses,  extending  below  the  marginals.     Carapace  with  epidermic 
scutes.     Caudal  vertebra  proccelous.     Central-American  district. 
Genera :  Staurotypus,  Claudius. 

Family  6.  CINOSTERNID^E. 

Plastral  bones  eight,  the  entoplastron  being  absent.  Nuchal 
bone  with  short  costiform  processes,  extending  below  the  marginals. 
Carapace  with  epidermic  scutes.  Caudal  vertebras  proccelous. 
Northern  and  tropical  American  regions. 

Genera :  Aromoche/ys,  Cinoslernum. 

Family  7.  PSEUDOTRIONYCIIID^E  (Boulenger). 
Shell  without  epidermic  scutes. 
Fossil  genera:  Pseudotnonyx  and  Anostira  (Eocene). 

GROUP  B.  Pinnata. 

Limbs  paddle-shaped ;  phalanges  without  condyles ;  claws  one 
or  two.  Neck  imperfectly  retractile;  cervical  vertebra  short, 
mostly  articulated  by  amphiarthrosis. 

Family  8.  CHELONID.E. 

Plastral  bones  nine.  Nuchal  without  costiform  processes. 
Carapace  with  epidermic  scuteS.  Hyo-  and  hypo-plastra  not  meet 
ing  mesially.  Pelagic. 

Recent  genera  :  Che/one,  Caouana,  Caretta. 

Fossil  genus :  Puppiyerus  (Miocene  and  Eocene) 

SERIES  B.  PLEURODIKA. 

Neck  not  retractile,  bending  laterally.  Pelvis  anchylosed  to  the 
carapace  and  plastron.  When  epidermic  scutes  are  present,  one  or 
two  iutergulars  in  addition  to  the  normal  plastral  scutes. 

Family  1.  CHELYDID^E. 

Plastral  bones  nine.  Carapace  with  epidermic  scutes.  Limbs 
with  four  or  five  claws.  Australian  and  tropical  American 
regions. 

Kecent  genera:  Platemys,  Chetymys,  Eheya,  Chelodina,  Hydraspis,  Hydro- 
medusa,  Cheiys. 

Fossil  genera :  Plesioc/ielys  (Jurassic),  Craspedochelys  (Jurassic),  Idiochetys 
(Jurassic),  Xolomorplta  (Eocene). 

Family  2.   PELOMEDUSID^. 

Plastral  bones  eleven,  mesoplastia  being  present.  Carapace 
with  epidermic  scutes.  Limbs  with  four  or  five  claws.  African 
and  tropical  American  regions. 

Recent  genera :  Pelomcdusa,  Sternolhxrus,  Dumerilia,  Podocnemis,  PeUo- 
cephaltts. 

Fossil  genera :  Pleura  sternum  (Cretaceous,  Eocene),  Bothremys  (Cretaceous), 
Taphrosphys  (Cretaceous). 


Family  3.  CARETTOCHELYDIDJE. 

Plastral  bones  nine.     No  epidermic  scutes  on  the  shell.     Limbs 
paddle-shaped,  with  only  two  claws.     New  Guinea. 
Genus :  Carettoctielys. 

Family  4.  MIOLAXIID.E  (Boulenger). 

Ca-udal  vertebra  opisthocoelous  ;  tail  long  and  encased  in  a  bony 
sheath.     Australia. 
Fossil  genus  :  Miolania  (Pleistocene). 

SUBORDER  III.  TRIONYCHOIDEA. 

Dorsal  vertebra  and  ribs  immovably  united,  forming  a  carapace ; 
no  pygal  plate ;  marginal  plates  absent  or  forming  an  incomplete 
series.  Plastron  formed  of  nine  bones,  epiplastra  separated  from 
the  hyoplastra  by  the  entoplastron,  which  is  j\-shaped,  without 
longitudinal  process.  Sacral  and  caudal  ribs  attached  to  transverse 
processes  of  the  neural  arch.  Fourth  digit  with  four  or  five 
phalanges. 

Family  1.  TRIONYCHID.E. 

No  epidermic  scutes.  Limbs  with  three  claws.  Indian,  African, 
and  American  regions. 

Genera :  Chilra,  UepUtthyra,  Trionyx,  CycJanosteus,  Emyda. 

We  add  a  few  notes  on  such  of  the  genera  enumerated 
in  this  synopsis  as  have  some  special  interest  attached  to 
them,  either  from  a  scientific  or  an  economic  point  of  view. 

The  family  Sphargidse  is  represented  in  the  recent  fauna  by  a^ 
single  species,  Dcrmatochelys  or  Sphargis  coriacca,  the  Leathery 
Turtle,  the  range  of  which  extends  over  the  tropical  and  subtropical 
seas  of  both  hemispheres,  and  which  occasionally  strays  into  the 
northern  parts  of  the  Atlantic,  its  occurrence  on  the  British  coast 
having  been  recorded  three  or  four  times  within  the  last  century. 
It  differs  from  all  other  Chelonians  by  its  carapace  being  formed 
by  ossifications  of  the  skin  only.  Neither  the  vertebrae  nor  the 
ribs  enter  into  its  formation ;  the  latter  remain  free,  and  are  not 
particularly  dilated.  During  the  life  of  the  animal  the  carapace  is 
flexible  like  thick  leather,  the  bony  deposits  being  arranged  like 
mosaic,  with  several  longitudinal  ridges  of  larger  osseous  tubercles. 
The  limbs  are,  as  in  other  marine  turtles,  paddle-  or  fin-shaped,  the 
anterior  much  longer  than  the  posterior,  and  all  destitute  of  claws. 
This  turtle  is  probably  the  largest  living  Chelonian,  exceeding  6 
feet  in  length.  The  names  Testudo  lyra,  Sphargis  mercurialis,  &c. , 
have  reference  to  the  myth  that  the  shell  of  this  or  some  other 
turtle  was  used  by  Mercury  in  his  construction  of  the  lyre. 

The  family  Testudinidx  is  composed  of  an  unbroken  series,  from 
thoroughly  aquatic  freshwater  tortoises  like  Dcrmatcmys  and 
Batayur  to  the  tortoises  which  live  exclusively  on  land  and  are 
perfectly  helpless  in  water.  In  the  Central-American  genus  Dcr 
matcmys  the  digits  are  very  broadly  webbed,  the  epidermic  scutes  are 
thin,  and  the  nose  is  much  produced, — characters  which,  together 
with  the  strong  depression  of  the  shell,  give  these  terrapins  some 
what  the  aspect  of  the  freshwater  turtles  or  Trionychidse.  They 
feed  exclusively  upon  leaves,  grass,  and  especially  fruit,  and  are 
eaten  by  the  natives.  Of  the  freshwater  tortoises  of  the  Old  World, 
the  most  thoroughly  aquatic  are  the  Batagurs,  which  inhabit  the 
East  Indies,  and  attain  to  a  length  of  2  feet.  Like  their  American 
representative,  Dermatemys,  they  are  essentially  herbivorous,  and 
their  flesh  is  eaten.  The  genus  Clemmys  is  extremely  abundant  in 
species,  most  of  which  are  of  small  size,  and  elegantly  ornamented 
with  symmetrical  markings  of  bright  colour.  The  majority  of  the 
species  occur  in  North  America  and  Mexico,  and  are  of  amphibious 
habits.  Only  one  species,  C.  leprosa,  inhabits  southern  Europe. 
A  second  European  species  belongs  to  the  genus  Emys,  E.  orbi- 
cularis,  which,  towards  the  end  of  the  Quaternary  period  appears 
to  have  been  distributed  over  a  great  part  of  northern  Europe, 
remains  having  been  found  in  peat  in  England,  Belgium,  Denmark, 
and  Sweden.  Its  habitat  is  now  restricted  to  southern  Europe, 
south-western  Asia,  and  north-western  Africa;  but  singularly  it 
has  survived  in  a  few  isolated  northern  stations,  for  instance,  in 
the  neighbourhood  of  Berlin  and  Konigsberg,  although  it  is  there 
on  the  verge  of  extinction.  The  mobility  of  the  lobes  of  the 
plastron,  which  distinguishes  Emys  from  Clemmys,  is  carried  a 
degree  further  in  the  North-American  genus  Cistudo,  the  Box 
Tortoise ;  this  terrapin  possesses  a  hinge  in  the  plastron,  rendering 
its  anterior  and  posterior  portions  movable,  and  converting  them 
into  lids  by  which  the  openings  of  the  shell  can  be  completely 
closed  when  the  head  and  limbs  are  retracted.  A  similar  protective 
apparatus  exists  in  the  tortoises  of  the  genus  Cinostenmm.  In  the 
African  terrestrial  genus  Cinyxis  it  is  the  posterior  portion  of  the 
carapace  that  is  movable,  and  separated  from  the  anterior  by  a 
hinge.  True  land  tortoises,  Testudo,  occur  in  Africa,  southern 
Europe,  southern  Asia,  South  America,  and  the  southern  parts  of 
North  America.  Those  best  known  in  Europe  are  Testudo  grsecct 
and  the  Moorish  Tortoise,  Testudo  mauritanica,  large  numbers  of 
which  are  imported  into  the  United  Kingdom,  chiefly  from  Morocco. 
But  the  most  interesting  are  the  gigantic  tortoises  which  formerly 
inhabited  in  extreme  abundance  the  Mascarene  and  Galapagos 
Islands,  and  are  now  on  the  verge  of  extinction,  or  have  actually 
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become  extinct.     At  the  time  of  their  discovery  those  islands  were 
uninhabited  by  man  or  any  large  mammal ;  the  tortoises,  therefore, 


FIG.  3. — Alligator  Terrapin  (Chelydra  serpentina). 

enjoyed  perfect  security ;  and  this,  as  well  as  their  extraordinary 
degree  of  longevity,  accounts  for  their  enormous  size  and  their  large 
numbers.  They  could  be  captured  in  any  quantity  with  the  greatest 
ease  within  a  few  days,  and  proved  to  the  ships'  companies  who 
during  their  long  voyages  had  to  subsist  mainly  on  salt  provisions 
a  most  welcome  addition  to  their  table.  They  could  be  carried  in 


FIG  4     Loggerhead  (Caouana  caret t a) 

the  hold  of  a  ship,  without  food,  for  months,  and  were  slaughtered 
as  occasion  required,  each  tortoise  yielding,  according  to  size,  from 
80  to  300  pounds  of  excellent  and  wholesome  meat.  Under  these 
circumstances  the  numbers  of  these  helpless  creatures  decreased  so 
rapidly  that  in  the  beginning  of  this  century  their  extermination 
was  accomplished  in  the  Mascarenes,  and  now  only  a  few  remain 
in  a  wild  state  in  Aldabra  and  in  some  of  the  islands  of  the  Gala 
pagos  group.  Singularly,  the  majority  of  these  islands  were  in 
habited  each  by  one  or  more  peculiar  forms,  specifically  distinct 


FIG.  5.— Green  Turtle  (Chelonia  viridls). 

from  those  of  the   other  islands.     A  large  male  specimen  from 
Aldabra,  which  was  imported  into  London  some  years  ago,  weighed 


870  ft>,  and,  although  known  to  have  been  more  than  eighty  years 
old,  was  still  growing  at  the  time  of  its  death.  There  is  no  evidence 
to  show  that  any  of  these  tortoises  were 
indigenous  in  the  Seychelles ;  the  speci 
mens  kept  there  in  a  semi-domesticated 
state  have  been  either  directly  imported 
from  Aldabra  or  are  the  descendants  of 
imported  individuals. 

The  family  of  Chelydridsc  includes 
freshwater  tortoises,  which  are  known 
under  the  names  of  Snappers  or  Alli 
gator  Terrapins  (fig.  3),  on  account  of 
their  ferocity  and  long  compressed 
crested  tail.  They  are  now  confined 
to  North  America  east  of  the  Rocky 
Mountains,  Central  America,  and  north 
west  South  America,  but  remains  of  two 
species  of  Chelydra,  closely  related  to 
their  recent  representative,  have  been 
found  in  the  Oligoceue  and  Miocene 

of  central  Europe.  A  second  genus,  closely  allied  to  Chelydra, 
Macroclcmmys  temminckii,  the  shell  of  which  attains  to  a  length  of 
3  feet,  and  which  is  the  largest  known  freshwater  Chelonian,  is 
restricted  to  the  river-systems  tributary  to  the  Gulf  of  Mexico. 

The  family  of  Cinosternidas  contains  a  rather  large  number  of 
small-sized  species,  distributed  from  the  northern  parts  of  the 
United  States  to  the  northern  parts  of  Brazil.  They  are  of 
amphibious  habits.  The  front  and  hind  lobes  of  the  plastron  are 
movable,  and  in  certain  species  of  Cinosternum  the  animal  can 
completely  shut  itself  up  in  its  shell. 

The  Chelonidte,  or  marine  turtles,  contain  but  few  species,  which 
are  referred  to  three  genera, — Caouana,  Chelone,  and  Carclta. 
Their  limbs  are  wholly  modified  into  paddles,  by  means  of  which 
they  can  propel  themselves  with  extraordinary  rapidity  through 
the  water,  but  which  are  entirely  unfit  for  locomotion  on  land, 
where  the  progress  of  these  animals  is  as  awkward  as  that  of  a 
seaL  The  toes  are  enclosed  in  a  common  skin,  out  of  which  only 
one  or  two  claws  project.  The  carapace  is  broad  and  much  de 
pressed,  so  that  when  the  turtles  are  surprised  on  shore  and  turned 


FIG.  6. — Hawksbill  Turtle  (Caretta  imbricata). 

over  on  their  back,  they  cannot  regain  their  natural  position. 
Their  capture  forms  a  regular  pursuit  wherever  they  occur  in  any 
numbers.  Comparatively  few  are  caught  in  the  open  sea,  others 
in  stake  nets,  but  the  majority  are  intercepted  at  well-known 
periods  and  localities  where  they  go  ashore  to  deposit  their  eggs. 
These  are  very  numerous,  from  100  to  250  being  produced  by  one 
female,  and  buried  by  her  in  the  sand ;  they  are  eagerly  searched 
for  and  eaten.  Some  of  the  marine  turtles  are  highly  esteemed 
for  the  delicacy  of  their  meat  and  of  the  gelatinous  skinny  parts  of 
their  neck  and  fins ;  others  yield  oil,  and  others  again  the  tortoise- 
shell  of  commerce.  Probably  the  largest  of  these  marine  turtles  is 
the  Loggerhead  (Caouana),  which  possesses  fifteen  vertebral  and 
costal  shields,  and  occurs  in  the  Atlantic  as  well  as  in  the  Indian 
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Ocean  (fig.  4).  It  is  carnivorous,  feeding  on  fish,  molluscs,  and 
crustaceans,  and  not  esteemed  as  food,  although  it  is  eaten  by  the 
native  fishermen.  A  great  part  of  the  turtle-oil  which  finds  its 


FIG.  7. — The  Matamata  (Chelys  fimbriata),  with  side  view  of  head,  and 
separate  view  of  plastron. 

way  into  the  market  is  obtained  from  the  Atlantic  species  of  this 
genus ;  also  tortoiseshell  of  an  inferior  quality  is  obtained  from  it. 


The  Green  Turtle  (fig.  5), 
which  yields  the  mate 
rials  for  the  celebrated 
soup,  belongs  to  the 
genus  Chelonia ;  it  is  dis 
tinguished  from  Caouana 
by  having  thirteen  ver 
tebral  and  costal  shields 
only,  which  are  not  im 
bricate.  These  animals 


are  herbivorous,  feeding 
on  marine  Algx  only; 
they  occur  in  the  Indo- 
Pacificand Atlantic;  and, 
although  several  species 
have  been  distinguished, 
they  all  may  possibly  be 
referable  to  one  only. 
The  turtle  imported  into 
Europe  comes  chiefly 


Fio.  8. — Upper  View  of  the  Turtle  of  the  Euphrates  (Trionyx  euphratica). 

from  the  "West  Indies.  Instances  are  recorded  of  the  flesh  of  this 
species  having  acquired  poisonous  qualities.  The  Hawksbill  Turtle, 
Caretta  (fig.  6),  so  named  from  its  rather  elongate  and  compressed 


curved  upper  jaw,  does  not  reach  the  same  size  as  the  other  turtles, 
and  is  readily  recognized  by  the  thirteen  imbricate  scutes  of  its 
carapace.  It  seems  to  be  more  abundant  in  the  Indian  than  in  the 
Atlantic  Ocean,  but  is 
plentiful  only  in  certain 
localities.  As,  however, 
these  turtles  always  re 
sort  to  the  locality  where 
they  were  born,  or  where 
they  have  been  wont  to 


propagate  their  kind,  and 
as  their  capture  is  very 
profitable,  they  become 


scarcer  and  scarcer  at 
places  where  they  are 
known  to  have  been 
abundant  formerly.  If 
the  plates  of  tortoise- 
shell  are  detached  from 
the  animal  when  decom 
position  has  set  in,  their 
colour  becomes  clouded 
and  milky,  and  hence 


FIG.  9. — Lower  View  of  Trionyjc  euphi'atica. 

the  cruel  expedient  is  resorted  to  of  suspending  the  turtle  over  fire 
till  heat  makes  the  shields  start  from  the  bony  part  of  the  cara 
pace,  after  which  the  creature  is  permitted  to  escape  to  the  water. 
There  is  no  doubt  that  turtles  thus  allowed  to  escape  to  the  water 
after  such  an  operation  may  survive ;  but  it  is  very  improbable  that 
the  epidermal  shields  are  ever  sufficiently  regenerated  to  be  fit  for 
use.  At  Celebes,  whence  the  finest  tortoiseshell  is  exported  to 
China,  the  natives  kill  the  turtle  by  blows  on  the  head,  and  immerse 
the  shell  in  boiling  water  to  detach  the  plates ;  dry  heat  is  only 
resorted  to  by  the  unskilful.  The  natives  eat  the  flesh  of  this 
turtle,  but  it  is  unpalatable  to  Europeans ;  the  eggs,  however,  are 
regarded  as  equal  to  those  of  the  other  turtles. 

Of  the  family  Chelydidse  the  most  remarkable  type  is  the 
Matamata,  Chelys  fitnbriata,  a  native  of  the  Guianas  and  northern 
Brazil  (fig.  7).  In  its  strongly  depressed  and  flat  head,  long  tube- 
like  snout,  weak  jaws,  minute  eyes,  skinny  tentacles,  it  bears  a 
striking  similarity  to  the  Surinam  toad,  Pipa  americana,  which 
inhabits  the  same  countries.  The  neck  is  very  broad  and  depressed, 
and  fringed  with  foliated  tentacles,  floating  in  the  water  like  some 
vegetable  growth,  whilst  the  rough  bossed  carapace  resembles  a 
stone, — an  appearance  which  evidently  is  of  as  great  use  to  this 
creature  in  escaping  the  observation  of  its  enemies  as  in  alluring  to 
it  unsuspicious  animals  on  which  it  feeds. 

The  family  of  Carettochelydidx  contains  a  single  genus,  Caretto- 
chelys,  quite  recently  discovered  in  the  Fly  river,  New  Guinea,  and 
exhibiting  a  remarkable  combination  of  characters.  Its  limbs  are 
formed  very  much  like  those  of  the  marine  turtles,  whilst  the 
shell  lacks  epidermic  scutes,  as  in  the  Trionychidx. 

In  the  freshwater  turtles,  or  Trionychidae  (figs.  8  and  9),  the  cara 
pace  is  reduced  to  a  flat  disk,  which  is  covered  with  soft  skin.  The 
neck  and  limbs  can  be  lodged  under  the  broad  skinny  borders  of 
the  carapace  ;  also  the  plastron  is  very  imperfectly  ossified,  and  some 
times  dilated  into  large  flexible  lobes  which  may  cover  the  limbs. 
The  latter  are  much  flattened  and  broadly  webbed,  and  only  the 
three  inner  toes  armed  with  claws.  The  jaws  are  concealed  under 
broad,  fleshy  lips,  the  nose  projecting  like  a  short  proboscis.  These 
turtles  are  carnivorous,  and  very  ferocious;  when  they  want  to  bite 
or  seize  their  prey  they  project  their  neck  and  head  with  lightning 
rapidity.  They  are  well  known  on  the  upper  Nile,  Euphrates, 
Ganges,  Yangtse-kiang,  and  Mississippi,  and,  indeed,  distributed 
over  all  the  large  fresh  waters  of  the  geographical  regions  to  which 
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these  rivers  belong.  Some  of  the  species  exceed  a  length  of  3  feet. 
In  the  United  States,  where  twospecies,  Trionyx  muticus  and  Trionyx 
ferox,  occur,  the  flesh  of  the  latter  is  said  to  be  most  delicate  to  eat, 
far  surpassing  in  flavour  that  of  the  green  turtle.  (A.  C.  G.) 

TORTOISESHELL.  The  tortoiseshell  of  commerce 
consists  of  the  epidermic  plates  of  the  hawksbill  turtle, 
Caretta  imbricata.  The  plates  of  the  back  or  carapace, 
technically  called  the  head,  are  13  in  number,  5  occupying 
the  centre,  flanked  by  4  on  each  side.  These  overlap  each 
other  to  the  extent  of  one-third  of  their  Avhole  size,  and 
hence  they  attain  a  large  size,  reaching  in  the  largest  to  8 
inches  by  13  inches,  and  weighing  as  much  as  9  ounces. 
The  carapace  has  also  24  marginal  pieces,  called  hoofs  or 
claws,  forming  a  serrated  edge  round  it ;  but  these,  with 
the  plates  of  the  plastron,  or  belly,  are  of  inferior  value. 
The  plates  of  tortoiseshell  consist  of  horny  matter,  but 
they  are  harder,  more  brittle,  and  less  fibrous  than  ordinary 
horn.  Their  value  depends  on  the  rich  mottled  colours 
they  display — a  warm  translucent  yellow,  dashed  and 
spotted  with  rich  brown  tints — and  on  the  high  polish 
they  take  and  retain.  The  finest  tortoiseshell  is  obtained 
from  the  Eastern  Archipelago,  particularly  from  the  east 
coast  of  Celebes  to  New  Guinea ;  but  the  creature  is  found 
and  tortoiseshell  obtained  from  all  tropical  coasts,  large 
supplies  coming  from  the  West  Indian  Islands  and  Brazil. 

Tortoiseshell  is  worked  precisely  as  horn;  but,  owing  to  the 
high  value  of  the  material,  care  is  taken  to  prevent  any  waste  in 
its  working.  The  plates,  as  separated  by  heat  from  the  bony 
skeleton,  are  keeled,  curved,  and  irregular  in  form.  They  are  first 
flattened  by  heat  and  pressure,  and  superficial  inequalities  are 
rasped  away.  Being  harder  and  more  brittle  than  horn,  tortoise- 
shell  requires  careful  treatment  in  moulding  it  into  any  form,  and 
as  high  heat  tends  to  darken  and  obscure  the  material  it  is  treated 
at  as  low  a  heat  as  practicable.  For  many  purposes  it  is  necessary 
to  increase  the  thickness  or  to  add  to  the  superficial  size  of  tortoise- 
shell,  and  this  is  readily  done  by  careful  cleaning  and  rasping  of 
the  surfaces  to  be  united,  softening  the  plates  in  boiling  water  or 
sometimes  by  dry  heat,  and  then  pressing  them  tightly  together 
by  means  of  heated  pincers  or  a  vice.  The  heat  softens  and 
liquefies  a  superficial  film  of  the  horny  material,  and  that  with  the 
pressure  effects  a  perfect  union  of  the  surfaces  brought  together. 
Heat  and  pressure  are  also  employed  to  mould  the  substance  into 
boxes  and  the  numerous  artificial  forms  into  which  it  is  made  up. 

Tortoiseshell  has  been  a  prized  ornamental  material  from  very 
early  times.  It  was  one  of  the  highly  esteemed  treasures  of  the 
far  East  brought  to  ancient  Rome  by  way  of  Egypt,  and  it  was 
eagerly  sought  by  wealthy  Romans  as  a  veneer  for  their  rich 
furniture.  In  modern  times  it  is  most  characteristically  used  in 
the  elaborate  inlaying  of  cabinet  work  known  as  buhl  furniture. 
It  is  also  employed  as  a  veneer  for  small  boxes  and  frames.  It  is 
cut  into  combs,  moulded  into  snuffboxes  and  other  small  boxes, 
formed  into  knife-handles,  and  worked  up  into  many  other  similar 
minor  articles.  The  plates  from  certain  other  tortoises,  known 
commercially  as  turtle-shell,  possess  a  certain  industrial  value,  but 
they  are  either  opaque  or  soft  and  leathery,  and  cannot  be  mis 
taken  for  tortoiseshell.  A  close  imitation  of  tortoiseshell  can  be 
made  by  staining  translucent  horn.  See  COMB,  vol.  vi.  p.  178. 

TORTOLA.     See  VIRGIN  ISLANDS. 

TORTONA,  a  town  of  Italy,  in  the  province  of  Ales 
sandria,  on  the  right  bank  of  the  Scrivia,  at  the  northern 
foot  of  the  Apennines,  13  miles  to  the  east  of  Alessandria, 
was  formerly  a  place  of  strength  until  its  fortifications 
were  destroyed  by  the  French  after  Mareugo  (1799);  the 
ramparts  are  now  turned  into  shady  promenades.  The 
cathedral,  erected  by  Philip  II.,  is  architecturally  uninter 
esting,  but  contains  a  remarkably  fine  Roman  sarcophagus. 
Silk-weaving,  tanning,  and  hat-making  are  the  chief  indus 
tries  ;  and  there  is  some  trade  in  Avine  and  grain.  The 
population  in  1881  was  9023  (commune  14,442). 

Dertona  is  spoken  of  by  Strabo  as  one  of  the  most  important 
towns  of  Liguria,  and  is  alluded  to  by  Pliny  as  a  Roman  colony. 
In  the  Middle  Ages  it  was  zealously  attached  to  the  Guelphic 
cause,  on  which  account  it  was  twice  laid  waste  by  Frederick 
Barbarossa  (in  1155  and  1163). 

TORTOSA,  a  fortified  city  of  Spain,  in  the  province  of 
Tarragona,  and  40  miles  by  rail  to  the  south-west  of  that 
town,  is  picturesquely  situated  on  the  left  bank  of  the 


Ebro  (here  crossed  by  a  bridge  of  boats),  22  miles  above 
its  mouth.  It  is  for  the  most  part  an  old  walled  town, 
with  narrow,  crooked,  and  ill-paved  streets ;  the  houses 
are  lofty,  and  massively  built  of  granite.  The  slope  on 
which  it  stands  is  crowned  with  an  old  ruined  castle,  com 
manding  a  splendid  view.  The  cathedral  is  a  conspicuous 
building  near  the  river ;  it  occupies  the  site  of  a  mosque 
built  in  914  by  'Abd  al-Rahman  ;  the  present  structure, 
which  dates  from  1347,  has  its  Gothic  character  disguised 
by  a  classical  fagade  with  Ionic  pillars  and  much  tasteless 
modernization.  The  stalls  in  the  choir,  carved  by  Cristo 
bal  de  Salamanca  in  1588-93,  and  the  sculpture  of  the 
pulpits,  as  well  as  the  ironwork  of  the  choir-railing  and 
some  of  the  precious  marbles  with  which  the  chapels  are 
adorned,  deserve  notice.  None  of  the  other  public  build 
ings,  which  include  an  episcopal  palace,  a  town-hall,  and 
numerous  churches,  require  special  mention.  The  manu 
factures  of  Tortosa  include  paper,  hats,  leather,  porcelain, 
majolica,  soap,  and  spirits.  There  is  an  important  fishery 
in  the  river,  and  an  active  trade  is  carried  on  through  the 
harbour,  which  is  accessible  to  vessels  of  100  tons  burden, 
corn,  wine,  oil,  wool,  silk,  fruits,  and  liquorice  (a  specialty 
of  the  district)  being  among  the  leading  articles  of  export. 
Near  Tortosa  are  rich  quarries  of  marble  and  alabaster, 
and  the  whole  surrounding  country  is  very  fertile  and 
beautiful.  The  population  within  the  municipal  boundaries 
in  1878  was  24,057. 

Tortosa,  the  Dcrtosa  of  Strabo  and  the  Colonia  Julia  Augusta 
Dertosa  of  numerous  coins,  was  a  city  of  the  Ilercaones  in  Hispania 
Tarraconensis.  Under  the  Moors  it  became  a  place  of  great  import 
ance  as  the  key  of  the  Ebro  valley.  It  was  taken  by  Louis  the 
Pious  in  811  (after  an  unsuccessful  siege  two  years  before),  but  was 
soon  recaptured.  Having  become  a  haunt  of  .pirates,  and  exceed 
ingly  injurious  to  Italian  commerce,  it  was  made  the  object  of  a 
crusade  proclaimed  by  Pope  Eugenius  III.  in  1148,  and  was  accord 
ingly  captured  by  Raymond  Berengar,  assisted  by  Templars,  Pisans, 
and  Genoese.  Tortosa  fell  into  the  hands  of  the  duke  of  Orleans 
in  1708,  and  was  again  surrendered  in  the  War  of  Independence  in 
1811  to  the  French  under  Suchet,  who  held  it  till  1814. 

TORTURE.  It  is  proposed  to  treat  in  this  place  not 
so  much  the  innumerable  modes  of  inflicting  pain  which 
have  been  from  time  to  time  devised  by  the  perverted 
ingenuity  of  man  as  the  subject  of  legal  torture  as  it 
existed  in  the  civilized  nations  of  antiquity  and  of  modern 
Europe,  that  is  to  say,  torture  inflicted  with  more  or  less 
appearance  of  legality  by  a  responsible  executive  or  judi 
cial  authority.  From  this  point  of  view  torture  was 
always  inflicted  for  one  of  two  purposes — (1)  as  a  means  of 
eliciting  evidence  from  a  witness  or  from  an  accused  person 
either  before  or  after  condemnation,  (2)  as  a  part  of  the 
punishment.  Torture,  as  a  part  of  the  punishment,  may  be 
regarded  as  including  every  kind  of  bodily  or  mental  pain 
beyond  what  is  necessary  for  the  safe  custody  of  the 
offender  (with  or  without  enforced  labour)  or  the  destruc 
tion  of  his  life, — in  the  language  of  Bentham,  an  afflictive  as 
opposed  to  a  simple  punishment.  Thus  the  unnecessary 
sufferings  endured  in  English  prisons  before  the  reforms 
of  Howard  (see  HOAVARD  and  PRISON  DISCIPLINE)  and  the 
drawing  and  quartering  in  the  old  executions  for  treason 
fall  without  any  straining  of  terms  under  the  category  of 
torture.  The  whole  subject  is  now  one  of  only  historical 
interest  as  far  as  Europe  is  concerned.  It  was,  however, 
up  to  a  comparatively  recent  date  an  integral  part  of 
the  law  of  most  countries  (to  which  England,  Aragon, 
and  Sweden1  formed  honourable  exceptions),  as  much  a 
commonplace  of  law  as  trial  by  jury  in  England.  One 
reason  for  its  long  continuance  was  no  doubt  the  view 
taken  in  an  age  of  judicial  perjury2  that  truth  was  only  to 
be  attained  by  violent  means,  if  not  by  torture  then  by 
ordeal  or  trial  by  battle.  Speaking  generally,  torture  may 


1  But  even  iu  these  countries,  whatever  the  law  was,  torture  certainly 
existed  in  fact.  ~  Hallara,  Middle  Ages,  vol.  i.  p.  282. 
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be  said  to  have  succeeded  the  ordeal  and  trial  by  battle 
(compare  ORDEAL).  Where  these  are  found  in  full  vigour, 
as  in  the  capitularies  of  Charlemagne,  there  is  no  provision 
for  torture.  It  was  no  doubt  accepted  reluctantly,  but 
tolerated  in  the  absence  of  any  better  means  of  eliciting 
truth,  especially  in  cases  of  great  gravity,  on  the  illogical 
assumption  that  extraordinary  offences  must  be  met  by 
extraordinary  remedies. 

The  opinions  of  the  best  authorities  have  been  in  theory 
almost  unanimously  against  the  use  of  torture,  even  in  a 
system  where  it  was  as  completely  established  as  it  was  in 
Roman  law.  "  Tormenta,"  says  Cicero,1  in  words  which  it 
is  almost  impossible  to  translate  satisfactorily,  "  gubernat 
dolor,  regit  qusesitor,  flectit  libido,  corrumpit  spes,  infirmat 
metus,  ut  in  tot  rerum  angustiis  nihil  veritati  loci  relinqua- 
tur."  Seneca  says  bitterly,  "  it  forces  even  the  innocent  to 
lie."  St  Augustine  2  recognizes  the  fallacy  of  torture.  "  If," 
says  he,  "  the  accused  be  innocent,  he  will  undergo  for  an 
uncertain  crime  a  certain  punishment,  and  that  not  for 
having  committed  a  crime,  but  because  it  is  unknown 
whether  he  committed  it."  At  the  same  time  he  regards  it 
as  excused  by  its  necessity.  The  words  of  Ulpian,  in  the 
Digest  of  Justinian,3  are  no  less  impressive.  "  The  torture 
(qusestio)  is  not  to  be  regarded  as  wholly  deserving  or 
wholly  undeserving  of  confidence  ;  indeed,  it  is  untrust 
worthy,  perilous,  and  deceptive.  For  most  men,  by  patience 
or  the  severity  of  the  torture,  come  so  to  despise  the  torture 
that  the  truth  cannot  be  elicited  from  them  ;  others  are  so 
impatient  that  they  will  lie  in  any  direction  rather  than 
suffer  the  torture  ;  so  it  happens  that  they  depose  to  con 
tradictions  and  accuse  not  only  themselves  but  others." 
Montaigne's  4  view  of  torture  as  a  part  of  the  punishment 
is  a  most  just  one  : — "  All  that  exceeds  a  simple  death 
appears  to  me  absolute  cruelty  ;  neither  can  our  justice 
expect  that  he  whom  the  fear  of  being  executed  by  being 
beheaded  or  hanged  will  not  restrain  should  be  any  more 
awed  by  the  imagination  of  a  languishing  fire,  burning 
pincers,  or  the  wheel."  Montesquieu5  speaks  of  torture  in 
a  most  guarded  manner,  condemning  it,  but  without  giving 
reasons,  and  eulogizing  England  for  doing  without  it.  The 
system  was  condemned  by  Bayle  and  Voltaire  with  less 
reserve.  Among  the  Italians,  Beccaria,6  Verri,7  and  Man- 
zoni8  will  be  found  to  contain  most  that  can  be  said  on  the 
subject.  The  influence  of  Beccaria  in  rendering  the  use 
of  torture  obsolete  was  undoubtedly  greater  than  that  of 
any  other  legal  reformer.  The  great  point  that  he  makes 
is  the  unfair  incidence  of  torture,  as  persons'  minds  and 
bodies  differ  in  strength.  Moreover,  it  is,  says  he,  to  con 
found  all  relations  to  expect  that  a  man  should  be  both 
accuser  and  accused,  and  that  pain  should  be  the  test  of 
truth,  as  though  truth  resided  in  the  muscles  and  fibres 
of  a  wretch  under  torture.  The  result  of  the  torture  is 
simply  a  matter  of  calculation.  Given  the  force  of  the 
muscles  and  the  sensibility  of  the  nerves  of  an  innocent 
person,  it  is  required  to  find  the  degree  of  pain  necessary 
to  make  him  confess  himself  guilty  of  a  given  crime. 
Bentham's9  objection  to  torture  is  that  the  effect  is  exactly 
the  reverse  of  the  intention.  "  Upon  the  face  of  it,  and 
probably  enough  in  the  intention  of  the  framers,  the  object 
of  this  institution  was  the  protection  of  innocence ;  the 
protection  of  guilt  and  the  aggravation  of  the  pressure 
upon  innocence  was  the  real  fruit  of  it."  The  apologists 
of  torture,  even  among  jurists,  are  not  numerous.  In  fact, 
theoretical  objections  to  it  are  often  urged  by  the  authors 
of  books  of  practice,  as  by  Damhouder,  Yon  Rosbach,  Von 


1  Pro  Sulla,  c.  28. 

3  Dig.,  xlviii.  18,  23. 

5  Espr.  des  Lois,  bk.  vi.  c.  17. 

7  Osservazioni  sulla  Tortura. 

9  Works,  vol.  vii.  p.  525. 


2  De  Civ.  Dei,  bk.  xix.  c.  6. 
4  Essay  Ixv.  (Cotton's  trans. ). 
6  Dei  Delitti  e  delle  Pene,  c.  xvi. 
8  Storia  della  Colonna  Infame. 


Boden,  and  Voet.  It  is  worthy  of  note,  however,  as  illus 
trative  of  the  feeling  of  the  time,  that  even  Bacon 10  com 
pares  experiment  in  nature  to  torture  in  civil  matters  as 
the  best  means  of  eliciting  truth.  Muyart  de  Vouglans  u 
derives  the  origin  of  torture  from  the  law  of  God.  Other 
apologists  are  Simancas,  bishop  of  Badajos,12  Engel,13  and 
in  England  Sir  R.  Wiseman.14 

Greece. — The  opinion  of  Aristotle  was  in  favour  of 
torture  as  a  mode  of  proof.  It  is,  he  says,  a  kind  of 
evidence,  and  appears  to  carry  with  it  absolute  credibility 
because  a  kind  of  constraint  is  applied.  It  is  classed  as  one 
of  the  "  artless  persuasions"  (arexvai  Trio-rets).15  At  Athens 
slaves,  and  probably  at  times  resident  aliens,  were  tortured, 
but  it  was  never  applied  to  free  citizens,16  such  application 
being  forbidden  by  a  psephism  passed  in  the  archonship 
of  Scamandrius.  After  the  mutilation  of  the  Hermae  in 
415  B.C.  a  proposition  was  made,  but  not  carried,  that  it 
should  be  applied  to  two  senators  named  by  an  informer. 
In  this  particular  case  Andocides  gave  up  all  his  slaves  to 
be  tortured.17  Torture  was  sometimes  inflicted  in  open 
court.  The  rack  was  used  as  a  punishment  even  for  free 
citizens.  Antiphon  was  put  to  death  by  this  means.18 
The  torture  of  Nicias  by  the  Syracusans  is  alluded  to  by 
Thucydides 19  as  an  event  likely  to  happen,  and  it  was  only 
in  order  to  avoid  the  possibility  of  inconvenient  disclosures 
that  he  was  put  to  death  without  torture.  Isocrates  and 
Lysias  refer  to  torture  under  the  generic  name  of  orpe- 
/3A.<oo-6s.  As  might  be  expected,  torture  was  frequently 
inflicted  by  the  Greek  despots,  and  both  Zeno  and  Anax- 
archus  are  said  to  have  been  put  to  it  by  such  irresponsible 
authorities.  At  Sparta  the  despot  Nabis  was  accustomed, 
as  we  learn  from  Polybius,20  to  put  persons  to  death  by  an 
instrument  of  torture  in  the  form  of  his  wife  Apega,  a 
mode  of  torture  no  doubt  resembling  the  Jungfernkuss  once 
in  use  in  Germany. 

Rome. — The  Roman  system  was  the  basis  of  all  subse 
quent  European  systems  which  recognized  torture  as  a  part 
of  their  procedure.  The  law  of  torture  was  said  by  Cicero 
to  rest  originally  on  custom  (mores  majorum).  There  are 
frequent  allusions  to  it  in  the  classical  writers  21  both  of 
the  republic  and  the  empire.  The  law,  as  it  existed  under 
the  later  empire,  is  contained  mainly  in  the  titles  De 
Quxstionibus  22  of  the  Digest  and  the  Code,23 — the  former 
consisting  largely  of  opinions  from  the  Sentenlix  Receptx  of 
Paulus,24  the  latter  being  for  the  most  part  merely  a  re 
petition  of  constitutions  contained  in  the Theodosian  Code.25 
Both  substantive  law  and  procedure  were  dealt  with  by 
these  texts  of  Roman  law,  the  latter,  however,  not  as  fully 


10  Nov.  Org.,  bk.  i.  aph.  98.     In  the  Advancement  of  Learning,  bk. 
iv.  ch.  4,  Bacon  collects  many  instances  of  constancy  under  torture. 

11  Institute  du  Droit  Criminel,  Paris,  1757. 

12  De  Catholicis  Institutionibus  Liber,  ad  praecavendas  et  extirpandas 
Iltereses  admodum  necessarius,  Rome,  1575. 

13  De  Tortura  ex  Foris  Christianis  non  proscribenda,  Leipsic,  1733. 

14  Law  of  Laws,  p.  122,  London,  1686. 

15  Rhet.,  i.  15,  26. 

16  The  opinion  of  Cicero  (De  Parlitionibus  Oratoriis,  §  34),  that  it 
was  so  applied  at  Athens  and  Rhodes,  seems,  as  far  as  regards  Athens, 
not  to  be  justified  by  existing  evidence. 

17  See  Grote,  Hist,  of  Greece,  vol.  vii.  p.  274. 

18  See  Diet.  ofAntiq.,  s.v.  Bao-ewos.     In  the  Ranse  of  Aristophanes, 
v.  617,  there  is  a  list  of  kinds  of  torture,  and  the  wheel  is  alluded  to 
in  Lysistrata,  v.  846.  19  vii.  86.  20  xiii.  7. 

21  An  interesting  one,  illustrating  the  uselessness  of  torture  in  the 
face  of  courage  and  resolution,  is  the  abortive  result  of  the  torture  of 
a  Spanish  peasant  in  25  A.D.  on  the  charge  of  being  the  murderer  of 
Lucius  Piso  (Tac.,  Ann.,  iv.  45).     A  somewhat  similar  case,  occurring 
in  Sicily,  is  given  by  Valerius  Maximus,  bk.  iii.  c.  iii.     The  horrible 
torture  of  Epicharis,  a  freed  woman,  is  described  l>y  Tacitus,  Ann., 
xv.    57.     In  Pliny's  letter  to  Trajan   (Epist.,  x.   97),  he  mentions 
having  put  to  the  torture  two  Christian  deaconesses  (ministrae). 

22  Quaestio  included  the  whole  process  of  which  torture  was  a  part. 
In  the  words   of  Cujacius,    "quffistio   est  interrogatio   qure  fit  per 
tormenta,  vel  de  reis,  vel  de  testibus  qui  facto  intervenisse  dicuntur. 

23  Dig.,  xlviii.  18  ;  Cod.,  ix.  41.        24  v.  14,  15,  16.        *>  ix.  35. 
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as  in  mediaeval  codes,  a  large  discretion  being  left  to  the 
judges.  Torture  was  used  both  in  civil  and  criminal  trials, 
but  in  the  former  only  upon  slaves  and  freedmen  or 
infamous  persons — such  as  gladiators — and  where  the 
truth  could  not  be  otherwise  elicited,  as  in  cases  affecting 
the  inheritance  (res  hereditariae).  Its  place  in  the  case 
of  free  citizens  was  taken  by  the  reference  to  the  oath 
of  the  party  (see  OATH).  During  the  republic  torture 
appears  to  have  been  confined  to  slaves  in  all  cases,  but 
with  the  empire  (according  to  Dion  Cassius  under  Tiberius) 
a  free  man  became  liable  to  it  if  accused  of  a  crime, 
though  not  as  a  witness.  If  a  Christian,  of  however 
high  a  condition,  he  was  subject  to  torture  during  the 
period  between  the  edict  of  Diocletian  in  303  and  the 
edict  of  toleration  of  Galerius  in  311.  This  short  period 
excepted,  the  liability  of  a  free  man  depended  upon  two 
conditions,  the  nature  of  the  accusation  and  the  rank  of 
the  accused.  On  an  accusation  of  treason  every  one, 
whatever  his  rank,  was  liable  to  torture,  for  in  treason  the 
condition  of  all  was  equal.1  The  same  was  the  case  of 
those  accused  of  sorcery  (magi),  who  were  regarded  as 
humani  generis  inimici.2  A  wife  might  be  tortured  (but 
only  after  her  slaves  had  been  put  to  the  torture)  if 
accused  of  poisoning  her  husband.  In  accusations  of 
crimes  other  than  treason  or  sorcery,  certain  persons 
were  protected  by  the  dignity  of  their  position  or  their 
tender  age.  The  main  exemptions  were  contained  in  a 
constitution  of  Diocletian  and  Maximian,  and  included 
soldiers,  nobles  of  a  particular  rank,  i.e.,  eminentissimi  and 
perfectissimi,  and  their  descendants  to  the  third  generation, 
and  decuriones  and  their  children  to  a  limited  extent — that 
is  to  say,  they  were  subject  to  the  torture  of  the  plumbatse 
in  certain  cases,  such  as  fraud  on  the  revenue  and  extor 
tion.  In  addition  to  these,  priests  (but  not  clergy  of  a 
lower  rank),  children  under  fourteen,  and  pregnant  women 
were  exempt.  A  free  man  could  be  tortured  only  where 
he  had  been  inconsistent  in  his  depositions.  No  one  was 
to  be  chained  in  prison  before  trial,  nor  could  a  prisoner  be 
tortured  while  awaiting  trial.  The  rules  as  to  the  torture 
of  slaves  were  numerous  and  precise.  It  was  a  maxim  of 
Roman  law  that  torture  of  slaves  was  the  most  efficacious 
means  of  obtaining  truth.3  They  could  be  tortured  either 
as  accused  or  as  witnesses,  but  against  their  masters  only 
in  accusations  of  treason,  adultery,  frauds  on  the  revenue, 
coining,  and  similar  offences  (which  were  regarded  as  a 
species  of  treason),  attempts  by  a  husband  or  wife  on  the 
life  of  the  other,  and  in  cases  where  a  master  had  bought 
a  slave  for  the  special  reason  that  he  should  not  give 
evidence  against  him.  The  privilege  from  accusations  by 
the  slave  extended  to  the  master's  father,  mother,  wife,  or 
tutor,  and  also  to  a  former  master.  On  the  same  principle 
a  freedman  could  not  be  tortured  against  his  patron.  The 
privilege  did  not  apply  where  the  slave  was  joint  property, 
and  one  of  his  masters  had  been  murdered  by  the  other, 
or  where  he  was  the  property  of  a  corporation,  for  in  such 
a  case  he  could  be  tortured  in  a  charge  against  a  member 
of  the  corporation.  Slaves  belonging  to  the  inheritance 
could  be  tortured  in  actions  concerning  the  inheritance. 
The  adult  slaves  of  a  deceased  person  could  be  tortured 
where  the  deceased  had  been  murdered.  In  a  charge  of 
adultery  against  a  wife,  her  husband's,  her  own,  and  her 
father's  slaves  could  be  put  to  the  torture.  A  slave  manu 
mitted  for  the  express  purpose  of  escaping  torture  was 
regarded  as  still  liable  to  it.  Before  putting  a  slave  to 
torture  without  the  consent  of  his  master,  security  must 
be  given  to  the  master  for  his  value.  The  master  of  a 
slave  tortured  on  a  false  accusation  could  recover  double 
his  value  from  the  accuser.  The  undergoing  of  torture 
had  at  one  time  a  serious  effect  upon  the  after-life  of  the 


Cod.,  ix.  8,  4. 


2  Cod.,  ix.  18,  7. 


Cod.,  i.  3,  8. 


slave,  for  in  the  time  of  Gaius  a  slave  who  had  been 
tortured  could  on  manumission  obtain  no  higher  civil 
rights  than  those  of  a  dediticius.*  The  rules  of  procedure 
were  conceived  in  a  spirit  of  as  much  fairness  as  such  rules 
could  be.  Some  of  the  most  important  were  these.  The 
amount  of  torture  was  at  the  discretion  of  the  judge,  but 
it  was  to  be  so  applied  as  not  to  injure  life  or  limb.  The 
examination  was  not  to  begin  by  torture  ;  other  proofs 
must  be  exhausted  first.  The  evidence  5  must  have  ad 
vanced  so  far  that  nothing  but  the  confession  of  the  slave 
was  wanting  to  complete  it.  Those  of  weakest  frame 
and  tenderest  age  were  to  be  tortured  first.  Except  in 
treason,  the  unsupported  testimony  of  a  single  witness  was 
not  a  sufficient  ground  for  torture.  The  voice  and  manner 
of  the  accused  were  to  be  carefully  observed.  A  spon 
taneous  confession,  or  the  evidence  of  a  personal  enemy, 
was  to  be  received  with  caution.  Repetition  of  the  torture 
could  only  be  ordered  in  case  of  inconsistent  depositions  or 
denial  in  the  face  of  strong  evidence.  There  was  no  rule 
limiting  the  number  of  repetitions.  Leading  questions 
were  not  to  be  asked.  A  judge  was  not  liable  to  an  action 
for  anything  done  during  the  course  of  the  examination. 
An  appeal  from  an  order  to  torture  was  competent  to  the 
accused,  except  in  the  case  of  slaves,  when  an  appeal  could 
be  made  only  by  the  master.6  The  appellant  was  not  to 
be  tortured  pending  the  appeal,  but  was  to  remain  in 
prison.7  The  principal  forms  of  torture  in  use  were  the 
equuleus,  or  rack  (mentioned  as  far  back  as  Cicero),  the 
plumbatse,  or  leaden  balls,  the  ungulae,  or  ,barbed  hooks, 
and  the  fidiculse,  or  cord  compressing  the  arm.  Other 
allusions  in  the  Digest  and  Code,  in  addition  to  those 
already  cited,  may  be  shortly  noticed.  The  testimony  of  a 
gladiator  or  infamous  person  (such  as  an  accomplice)  was 
not  valid  without  torture.8  This  was  no  doubt  the  origin 
of  the  mediaeval  maxims  (which  were,  however,  by  no 
means  universally  recognized), —  Vilitos  personx  est  justa 
causa,  torquendi  testem,  and  Tortura  purgatur  infamia. 
Torture  could  not  be  inflicted  during  the  forty  days  of 
Lent.9  Robbers  and  pirates  might  be  tortured  even  on 
Easter  Day,  the  Divine  pardon  being  hoped  for  where  the 
safety  of  society  was  thus  assured.10  Capital  punishment 
was  not  to  be  suffered  until  after  conviction  or  confession 
under  torture.11  Withdrawal  from  prosecution  (abolitio) 
was  not  to  be  allowed  as  a  rule  after  the  accused  had 
undergone  the  torture.12  In  charges  of  treason  the  accuser 
was  liable  to  torture  if  he  did  not  prove  his  case.13  The 
infliction  of  torture,  not  judicial,  but  at  the  same  time 
countenanced  by  law,  was  at  one  time  allowed  to  creditors. 
They  were  allowed  to  keep  their  debtors  in  private  prisons, 
and  most  cruelly  ill-use  them,  in  order  to  extort  payment.14 
Under  the  empire  private  prisons  were  forbidden.15  In 
the  time  of  Juvenal,  if  his  sixth  satire  may  be  believed,  the 
Roman  ladies  actually  hired  the  public  torturors  to  torture 
their  domestic  slaves.  As  a  part  of  the  punishment 
torture  was  in  frequent  use.  Crucifixion,  mutilation,  ex 
posure  to  wild  beasts  in  the  arena,  and  other  cruel  modes 


4  Gaius,  i.  13. 

5  The  evidence  on  which  the  accused  might  be  tortured  was  ex 
pressed  in  Roman  law  by  the  terms  argumentum  and  indicium.     The 
latter  term,  as  will  be  seen,  afterwards  became  one  of  the  most  im 
portant  in  the  law  of  torture,  but  the  analysis  of  indicium  is  later 
than  Roman  law.     Indicium  was  not  quite  the  same  thing  as  semiplena 
prdbatio,  though  the  terms  appear  to  be  occasionally  used  as  synonyms. 
Indicium  was  rather  the  foundation  or  cause  of  probatio,  whether 
plena  or  semiplena.     An  indicium  or  a  concurrence  of  indicia  might, 
according  to  circumstances,  constitute  a  plena  or  semiplena  prdbatio. 
The  difference  between  the  words  may  be  illustrated  by  a  passage  from 
Justin,  ' '  Ad  cvijus  rei  probationem  immittit  indices, "  xxxii.  2. 

6  Dig.,  xlix.  1,  15.  7  Cod.,  vii.  62,  12. 
8  Dig.,  xxii.  5,  21,  2.                                8  Cod.,  iii.  12,  6. 

10  Cod.,  iii.  12,  10.  n  Cod.,  ix.  47,  16. 

12  Cod.,  ix.  42,  3.  13  Cod.,  ix.  8,  3. 

14  See,  for  instance,  Livy,  vi.  26.  15  Cod.,  i.  4,  23;  ix.    5. 
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of  destroying  life  were  common,  especially  in  the  time 
of  the  persecution  of  the  Christians  under  Nero.1  Cruci 
fixion  as  a  punishment  was  abolished  by  Constantine  in 
315,  in  veneration  of  the  memory  of  Him  who  was  crucified 
for  mankind.  The  punishment  of  mutilation  was  mode 
rated  by  Justinian,  who  forbade  amputation  of  both  hands 
or  feet  or  of  any  limb,  and  confined  it  in  future  to  ampu 
tation  of  one  hand.2  Scourging  was  inflicted  only  on 
slaves ;  free  men  were  exempt  by  the  Lex  Porcia  and  Lex 
Valeria,  except  in  a  few  cases,  such  as  that  of  adultery, 
the  penalty  for  which  was  scourging  and  cutting  off  the 
nose.3  On  the  other  hand,  where  the  interests  of  the 
church  were  concerned,  the  tendency  was  in  favour  of 
greater  severity.  Thus,  by  the  Theodosian  Code,  a  heretic 
was  to  be  flogged  with  lead  (contusus  plumbo)  before 
banishment,4  and  Justinian  made  liable  to  torture  and 
exile  any  one  insulting  a  bishop  or  priest  in  a  church.5 

The  Church. — As  far  as  it  could  the  church  adopted 
the  Roman  law,  with  the  important  and  characteristic 
difference  (dating  from  the  severe  edicts  of  Theodosius  the 
Great  in  381)  that  heresy  took  the  place  of  treason,  it 
being  regarded  as  a  kind  of  treason  against  God  ("  crimen 
Isesse  majestatis  divinie").6  The  doctrine  of  confiscation 
for  treason  was  so  convenient  and  profitable  that  it  was 
rapidly  adopted  by  the  church.7  As  most  instances  in 
which  torture  was  inflicted  by  ecclesiastical  tribunals  would 
be  accusations  of  heresy  or  Judaism — a  specially  revolting 
form  of  heresy  to  mediaeval  Christians — this  theory  practi 
cally  equalized  all  persons  for  the  purpose  of  torture,  in 
accordance  with  the  doctrine  that  in  treason  all  were 
equal.  The  church  generally  secured  the  almost  entire 
immunity  of  its  clergy,  at  any  rate  of  the  higher  ranks, 
from  torture  by  civil  tribunals.8  In  many  instances 
councils  of  the  church  pronounced  against  torture,  e.g.,  in 
a  synod  at  Rome  in  3S4.9  Torture  even  of  heretics  seems 
to  have  been  originally  left  to  the  ordinary  tribunals. 
Thus  a  bull  of  Innocent  IV.,  in  1252,  directed  the  torture 
of  heretics  by  the  civil  power,  as  being  robbers  and 
murderers  of  souls,  and  thieves  of  the  sacraments  of  God.10 
The  church  also  enjoined  torture  for  usury.11  A  character 
istic  division  of  torture,  accepted  by  the  church  but  not 
generally  acknowledged  by  lay  authorities,  was  into 
spiritual  and  corporal,  the  latter  being  simply  the  imposi 
tion  of  the  oath  of  purgation,  the  only  form  originally  in 
use  in  the  ecclesiastical  courts.  The  canon  law  contains 
little  on  the  subject  of  torture,  and  that  little  of  a  com 
paratively  humane  nature.  It  laid  down  that  it  was  no 
sin  in  the  faithful  to  inflict  torture,12  but  a  priest  might 
not  do  so  with  his  own  hands,13  and  charity  was  to  be  used 
in  all  punishments.14  No  confession  was  to  be  extracted 
by  torture.15  The  principal  ecclesiastical  tribunal  by  which 
torture  was  inflicted  in  more  recent  times  was  of  course  the 

1  The  well-known  lines  of  Juvenal  (Sat.,  i.  155), 
' '  Tseda  lucebis  in  ilia, 

Qua  stantes  ardent  qui  flxo  gutture  fumant," 
will  serve  as  an  example  of  such  punishments. 

-  ^uv.,  cxxxiv.  13.  3  Cod.,  ix.  9,  37.  4  xvi.  53. 

5  Nov.,  cxxiiL  31.     On  the  subject  of  torture  in  Roman  law  refer 
ence  may  be  made  to  Westphal,  Die  Torturer  der  Griechen,  Homer, 
und  Deutsclien,  Leipsic,  1785 ;  Wasserschleben,  Historia  Quaestionum 
per  Tormenta  apud  Romanos,  Berlin,  1836. 

6  This  term,  which  included  blasphemy  and   cognate  offences,  is 
used  both  by  ecclesiastical  and  secular  jurists,  e.g.,  by  Suarez  de  Paz 
and  by  Jousse,  Traite  de  la  Justice  Criminelle. 

7  See  an   article  by  Mr  Lea  in  The  English  Historical  Review, 
April  1887,  "  Confiscation  for  Heresy  in  the  Middle  Ages.'' 

8  See  Escobar,  Mor.  Theol.,  tract,    vi.  c.    2.     They  were   to  be 
tortured  only  by  the  clergy,  where  possible,  and  only  on  indicia  of 
special  gravity. 

9  Lea,  Superstition  and^Force,  p.  419,  3d  ed.,  Philadelphia,  1878. 

10  Leges  et  Constitutiones  contra  Hssreticos,  §  26. 

11  Lecky,  Rationalism  in  Europe,  vol.  ii.  p.  34,  n. 

12  Deer.,  pt.  ii.  23,  4,  45.  13  Deer.,  pt.  i.  86,  25. 
14  Deer.,  pt.  ii.  12,  2,  11.                        15  Deer.,  pt.  ii.  15,  6,  1. 


INQUISITION  (q.v.).  The  code  of  instructions  issued  by 
Torquemada  in  Spain  in  1484  provided  that  an  accused 
person  might  be  put  to  the  torture  if  semiplena  probatio 
existed  against  the  accused, — that  is,  so  much  evidence  as 
to  raise  a  grave  and  not  merely  a  light  presumption  of 
guilt,  often  used  for  the  evidence  of  one  eye  or  ear  witness 
of  a  fact.  If  the  accused  confessed  during  torture,  and 
afterwards  confirmed  the  confession,  he  was  punished  as 
convicted ;  if  he  retracted,  he  was  tortured  again,  or  sub 
jected  to  extraordinary  punishment.  One  or  two  inquis 
itors,  or  a  commissioner  of  the  Holy  Office,  were  bound  to 
be  present  at  every  examination.  Owing  to  the  occurrence 
of  certain  cases  of  abuse  of  torture,  a  decree  of  Philip  II. 
was  issued,  in  1558,  forbidding  the  administration  of 
torture  without  an  order  from  the  council.  But  this  decree 
does  not  appear  to  have  been  fully  observed.  By  the 
edict  of  the  inquisitor-general  Valdes,  in  1561,  torture  was 
to  be  left  to  the  prudence  and  equity  of  the  judges.  They 
must  consider  motives  and  circumstances  before  decreeing 
torture,  and  must  declare  whether  it  is  to  be  employed  in 
caput  proprium,  i.e.,  to  extort  a  confession,  or  in  caput 
alienum,  i.e.,  to  incriminate  an  accomplice.  The  accused 
was  not  to  be  informed  of  the  grounds  of  torture.  He 
was  not  to  be  questioned  on  a  particular  fact,  but  was  to 
be  allowed  to  say  what  he  pleased.  Torture  was  not  to 
be  decreed  until  the  termination  of  the  process,  and  after 
defence  heard,  and  the  decree  was  subject  to  appeal,  but 
only  in  doubtful  cases,  to  the  Council  of  the  Supreme.  It 
was  also  only  in  doubtful  cases  that  the  inquisitors  were 
bound  to  consult  the  council ;  where  the  law  was  clear  (and 
of  this  they  were  the  judges)  there  need  be  no  consultation, 
and  no  appeal  was  allowed.  The  judges,  the  registrar,  and 
the  executioners  were  the  only  persons  allowed  to  be 
present  at  the  torture.  They  were  to  be  careful  that  the 
jailer  suggested  nothing  to  the  accused  during  the  tor 
ture.  On  ratification  twenty-four  hours  afterwards  of  a 
confession  made  under  torture,  the  accused  might  be  re 
conciled,  if  the  inquisitors  believed  him  to  be  sincerely 
repentant.  If  convicted  of  bad  faith,  he  might  be  relaxed, 
i.e.,  delivered  to  the  secular  power  to  be  burned.  The 
inquisitors  had  a  discretion  to  allow  the  accused  to  make 
the  canonical  purgation  by  oath  instead  of  undergoing 
corporal  torture,  but  the  rule  which  allows  this  to  be  done 
at  the  same  time  discountenances  it  as  fallacious.  It  is 
remarkable  that  the  rules  do  not  allow  much  greater 
efficacy  to  torture.  They  speak  of  it  almost  in  the  terms 
of  Roman  law  as  dangerous  and  uncertain,  and  depending 
for  its  effects  on  physical  strength.10  Torture  had  ceased 
to  be  inflicted  before  the  suppression  of  the  Inquisition, 
and  in  1816  a  papal  bull  decreed  that  torture  should  cease, 
that  proceedings  should  be  public,  and  that  the  accuser 
should  be  confronted  with  the  accused.17  It  was  still, 
however,  customary  for  the  fiscal,  even  in  the  latest  times, 
to  end  the  requisition  by  demanding  torture  as  a  matter  of 
form.  The  rules  in  themselves  were  not  so  cruel  as  the  con 
struction  put  upon  them  by  the  inquisitors.  For  instance, 
by  Torquemada's  instructions  torture  could  not  be  repeated 
unless  in  case  of  retractation.  This  led  to  the  subtlety  of 
calling  a  renewed  torture  a  continuation,  and  not  a  repe 
tition.18  The  rules  of  Torquemada  and  of  Valdes  are  those 
of  the  greatest  historical  importance,  the  latter  forming 
the  code  of  the  Holy  Office  until  its  suppression,  not  only 


16  The  rules  will  be  found  in  Llorente's  Hist,  of  the  Inquisition,  cc. 
vi.,  xxii. 

17  A  case  of  actual  torture  occurred  in  Spain  in  the  case  of  Van 
Halen,  in  1817,  in  spite  of  the  papal  bull.     In  South  America,  as  late 
as  1809,  power  to  torture  was  conferred  on  inquisitors  by  the  dean 
and  chapter  of  Santiago.     See  Francisco  Moyen,  or  the  Inquisition 
in  South  America,  by  B.  V.   Mackenna  (transl.  by  J.   W.  Duffy, 
1869),  p.  217. 

18  Prescott,  Ferdinand  and  Isabella,  vol.  i.  p.  327. 
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in  Spain,  but  in  other  countries  where  the  Inquisition  was 
established.  But  several  other  codes  of  procedure  existed 
before  the  final  perfection  of  the  system  by  Vald6s.  The 
earliest  is  perhaps  the  instructions  for  inquisitors  (Direc- 
torium  Inquisitorum)  compiled  a  century  earlier  than 
Torquemada  by  Nicholas  Eymerico,  grand  inquisitor  of 
Aragon  about  1368.1  Rules  of  practice  were  also  framed 
two  centuries  later  by  Simancas,  whose  position  as  an 
apologist  has  been  already  stated.  The  text-book  of  pro 
cedure  of  the  Italian  Inquisition  was  the  Sacro  Arsenale.2 
In  the  Netherlands,  Francis  Van  der  Heist  was  appointed 
inquisitor-general  in  1521,  with  authority  to  torture  heretics 
without  observing  the  ordinary  forms  of  law,  and  without 
appeal.3  In  1545  and  1550  instructions  for  the  guidance 
of  inquisitors  were  issued  by  Charles  V.4  The  liability  of 
a  judge  for  exceeding  the  law  was  not  always  recognized 
by  the  Inquisition  to  the  same  extent  as  by  the  lay 
tribunals.  Llorente  gives  an  instance  of  a  warrant  by  an 
inquisitor  to  a  licentiate  ordering  the  torture  of  an  accused 
person,  and  protesting  that,  in  case  of  death  or  fracture  of 
limbs,  the  fact  is  not  to  be  imputed  to  the  licentiate.5 

Thus  far  of  the  law.  In  practice  all  the  ingenuity  of 
cruelty  was  exercised  to  find  new  modes  of  torment.6 
These  cruelties  led  at  times  to  remonstrance  from  the  civil 
power.  One  example  is  the  edict  of  Philip  II.  just 
mentioned.  Another  and  an  earlier  one  is  an  ordonnance 
of  Philip  the  Fair,  in  1302,  bidding  the  Inquisition  confine 
itself  within  the  limits  of  the  law.7  At  Venice  the  senate 
decreed  that  three  senators  should  be  present  as  inquisitors. 
Further  details  of  the  varieties  of  torture  will  be  found,  by 
those  curious  in  such  matters,  in  the  works  of  Llorente, 
Herculano  (History  of  the  Inquisition  in  Portugal),  Motley, 
Garrido  and  Cayley,  and  Picart,  to  which  may  be  added 
works  giving  accounts  of  the  sufferings  of  individuals 
under  the  Inquisition,  such  as  the  narrative  of  the  suffer 
ings  of  William  Lithgow  at  Malaga  in  1622  and  of  Van 
Halen  in  1817,  and  (in  the  Spanish  and  Portuguese 
colonies)  the  cases  of  Francisco  Moyen  in  Chili,  and  of 
Dellon  at  Goa  in  1673.8  Mental  torture  may  be  exempli 
fied  by  EXCOMMUNICATION  (q.v.),  and  by  the  secrecy  and 
uncertainty  of  the  proceedings  of  the  inquisitors. 

As  the  practice  of  torture,  both  by  the  civil  and 
ecclesiastical  power,  became  more  systematized,  it  grew  to 
be  the  subject  of  casuistical  inquiry  by  churchmen,  to  an 
extent  far  exceeding  the  scanty  discussion  of  the  question 
in  the  text  of  the  canon  law.  It  will  be  sufficient  here  to 
cite  as  an  example  the  treatment  of  it  by  Liguori,  who 
incorporates  the  opinions  of  many  of  the  Spanish  casuists. 
On  the  whole,  his  views  appear  to  be  more  humane  than  the 
prevailing  practice.  The  object  of  torture  he  defines  very 
neatly  as  being  to  turn  semiplena  into  plena  probatio.  For 
this  proper  indicia  are  necessary.  He  then  proceeds 
to  decide  certain  questions  which  had  arisen,  the  most 
interesting  of  which  deal  with  the  nature  of  the  sin  of 
which  the  accused  and  the  judge  are  guilty  in  particular 
instances.  A  judge  sins  gravely  if  he  does  not  attempt  all 

1  An  edition  was  published  at  Rome  in  1558,  and  a  compendium 
at  Lisbon  in  1762,  and  by  Marchena  at  Montpellier  in  1821. 

2  The  only  edition  which  the  writer  has  seen  is  dated  Genoa  and 
Perugia,  1653. 

3  Motley,  Dutch  Republic,  vol.  i.  p.  528. 

4  Id.,  p.  329.  s  Llorente,  c.  xiv. 

6  Among  others  were  the  gradual  pouring  of  water  drop  by  drop  on 
a  particular  spot  of  the  body,  the   tormenlo  de  toca,  or  pouring  of 
water  into  a  gauze  bag  in  the  throat,  which  gradually  forced  the  gauze 
into  the  stomach,  and  the  pendola,  or  swinging  pendulum,  so  graphi 
cally  described  in  one  of  Edgar  Poe's  tales. 

7  Ordonnances  des  Rois,  vol.  i.  p .  346. 

8  The  history  of  Dellon's  narrative  of  his  experiences  in  the  prison 
of  the  Inquisition  is  remarkable.     It  was  translated  into  English  in 
1688  by  the  Rev.  R.  Wharton,  a  chaplain  of  Archbishop  Bancroft, 
but  was  refused  a  licence,  as  being  contrary  to  the  king's  religion,  and 
the  publisher  was  imprisoned. 


milder  means  of  discovering  truth  before  resorting  to  tor 
ture.  He  sins  in  a  criminal  cause,  or  in  one  of  notable 
infamy,  if  he  binds  the  accused  by  oath  to  tell  the  truth 
before  there  is  proof  against  him.  It  is  the  same  if  with 
out  oath  he  uses  threats,  terror,  or  exhibition  of  torments 
to  confound  the  witness.9  If  any  one,  to  avoid  grave 
torments,  charges  himself  with  a  capital  crime,  he  does  not 
sin  mortally.10  It  was  a  doubtful  question  whether  he 
sinned  gravely  in  such  a  case. 

England. — It  is  the  boast  of  the  common  law  of 
England  that  it  never  recognized  torture  as  legal.  One, 
perhaps  the  chief,  reason  for  this  position  taken  by  the  law 
is  the  difference  of  the  nature  of  the  procedure  in  criminal 
cases  from  that  in  general  use  in  Continental  countries. 
To  use  words  more  familiar  in  foreign  jurisprudence,  the 
English  system  is  accusatorial  as  distinguished  from 
inquisitorial.  The  common  law  of  England  has  always 
shown  itself  averse  to  the  inquisitorial  system,  and  so  (at 
least  in  theory)  to  the  torture  which  may  be  regarded  as 
an  outcome  of  the  system  whose  one  end  was  to  obtain  a 
confession  from  the  accused.  The  tendency  of  the  small 
amount  of  statute  law  bearing  on  the  subject  is  in  the 
same  direction.  It  was  provided  by  Magna  Charta,  §  29, 

"  that  no  free  man should  be  destroyed  in  any 

way  unless  by  legal  judgment  of  his  equals  or  by  the  law 
of  the  land."  On  this  Sir  E.  Coke  comments,  "  No  man 
destroyed,  &c.,  that  is,  forejudged  of  life  or  limb,  dis 
inherited,  or  put  to  torture  or  death."11  The  Act  of  27 
Hen.  VIII.  c.  4  enacted  that,  owing  to  the  frequent  escape 
of  pirates  in  trials  by  the  civil  law,  "  the  nature  whereof 
is  that  before  any  judgment  of  death  can  be  given  against 
the  offenders  they  must  plainly  confess  their  offence  (which 
they  will  never  do  without  torture  or  pains),"  such  persons 
should  be  tried  by  jury  before  commissioners  under  the 
Great  Seal.  Finally,  the  Bill  of  Eights  provided  that  cruel 
and  unusual  punishments  ought  not  to  be  inflicted.  The 
opinions  of  the  judges  have  been  invariably  against  torture 
in  theory,  however  much  some  of  them  may  have  been  led 
to  countenance  it  in  practice.  The  strongest  authority  is 
the  resolution  of  the  judges  in  Felton's  case  (1628),  "  that 
he  ought  not  by  the  law  to  be  tortured  by  the  rack,  for  no 
such  punishment  is  known  or  allowed  by  our  law." 12  In 
accordance  with  this  are  the  opinions  of  Sir  John 
Fortescue,13  Sir  Thomas  Smith,14  and  Sir  E.  Coke.  The 
latter  says, — "  As  there  is  no  law  to  warrant  tortures  in 
this  land,  nor  can  they  be  justified  by  any  prescription, 
being  so  lately  brought  in."  15  In  spite  of  all  this  torture 
in  criminal  proceedings  was  inflicted  in  England  with  more 
or  less  frequency  for  some  centuries,  both  as  a  means  of 
obtaining  evidence  and  as  a  part  of  the  punishment.  But 
it  should  be  remarked  that  torture  of  the  former  kind  was 
invariably  ordered  by  the  crown  or  council,  or  by  some 
tribunal  of  extraordinary  authority,  such  as  the  Star 
Chamber,  not  professing  to  be  bound  by  the  rules  of  the 
common  law.  In  only  two  instances  was  a  warrant  to 
torture  issued  to  a  common  law  judge.16 

A  licence  to  torture  is  found  as  early  as  the  Pipe  Roll 
of  34  Hen.  II.17  The  Templars  (see  TEMPLARS)  were 
tortured  in  1310  by  royal  warrant  addressed  to  the  mayor 


9  Theol.  MOT.,  bk.  ix.  §  202.        ]0    §  274.          u  2  Inst.,  48b. 
12  3  State  Trials,  371.  13  De  Laudibus  Legum  Anglise,  c.  22. 

14  Commonwealth  of  England,  bk.  ii.  c.  27.     It  is  curious  that  Sir 
T.  Smith,  with  all  his  hatred  of  torture,  was  directed  by  a  warrant 
under  the  queen's  seal  alone  (not  through  the  council)  to  torture  the 
duke  of  Norfolk's  servants  in  1571.     In  a  letter  to  Lord  Burghley  he 
pleaded  for  exemption  from  so  thankless  a  task. 

15  3  Inst. ,  35.     Nevertheless,  in  the  trial  of  Lords  Essex  and  South 
ampton,  Coke  is  found  extolling  the  queen's  mercy  for  not  racking  or 
torturing  the  accused,  1  State  Trials,  1338. 

16  Jardine,  Reading  on  the  Use  of  Torture,  in  the  Criminal  Law  of 
England  (1837),  p.  52. 

17  Pike,  Hist,  of  Crime  in  England,  vol.  i.  p.  427. 
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and  sheriffs  of  London.1  In  this  case  it  is  recorded  that 
torture  was  unknown  in  England,  and  that  no  torturer  was 
to  be  found  in  the  realm.2  A  commission  was  issued  con 
cerning  the  tortures  at  Newgate  in  1334.3  The  rack  in 
the  Tower  is  said  to  have  been  introduced  by  the  duke  of 
Exeter  in  the  reign  of  Henry  VI.,  and  to  have  been  thence 
called  "the  duke  of  Exeter's  daughter. "  4  In  this  reign 
torture  seems  to  have  taken  its  place  as  a  part  of  what  may 
be  called  extraordinary  criminal  procedure,  claimed,  and 
it  may  be  said  tacitly  recognized,  as  exercisable  by  virtue 
of  the  prerogative,  and  continued  in  use  down  to  1640.5 
The  infliction  of  torture  gradually  became  more  common 
under  the  Tudor  monarchs.  Under  Henry  VIII.  it  appears 
to  have  been  in  frequent  use.  Only  two  cases  are  recorded 
under  Edward  VI.,  and  eight  under  Mary.6  The  reign  of 
Elizabeth  was  its  culminating  point.  In  the  words  of 
Hallam,  "the  rack  seldom  stood  idle  in  the  Tower  for  all 
the  latter  part  of  Elizabeth's  reign."7  The  varieties  of 
torture  used  at  this  period  are  fully  described  by  Dr 
Lingard,8  and  consisted  of  the  rack,  the  scavenger's 
daughter,9  the  iron  gauntlets  or  bilboes,  and  the  cell 
called  "  Little  Ease."  The  registers  of  the  council  during 
the  Tudor  and  early  Stuart  reigns  are  full  of  entries  as  to 
the  use  of  torture,  both  for  state  and  for  ordinary  offences.10 
Among  notable  prisoners  put  to  the  torture  were  Anne 
Ascue,  the  Jesuit  Campion,  Guy  Fawkes,11  and  Peacham 
(who  was  examined  by  Bacon  "  before  torture,  in  torture, 
and  after  torture").12  The  prevalence  of  torture  in 
Elizabeth's  reign  led  to  the  well-known  defence  attributed 
to  Lord  Burghley,  "A  declaration  of  the  favourable  dealing 
of  Her  Majesty's  commissioners  appointed  for  the  examin 
ation  of  certain  traitors,  and  of  tortures  unjustly  reported 
to  be  done  upon  them  for  matter  of  religion,"  1583.13 
The  use  of  torture  in  England  being  always  of  an  extra 
ordinary  and  extra-judicial  nature,  it  is  comparatively 
certain  that  it  could  hardly  have  been  applied  with  that 
observation  of  forms  which  existed  in  countries  where  it 
was  regulated  by  law.  There  were  no  rules  and  no  re 
sponsibility  beyond  the  will  of  the  crown  or  council.  This 
irresponsibility  is  urged  by  Selden  14  as  a  strong  objection 
to  the  use  of  torture. 

So  far  of  what  may  be  called  torture  proper,  to  which 
the  common  law  professed  itself  a  stranger.  There  were, 
however,  cases  fully  recognized  by  the  common  law  which 
differed  from  torture  only  in  name.  The  peine  forte  et 
dure  was  a  notable  example  of  this.  If  a  prisoner  stood 
mute  of  malice  instead  of  pleading,  he  was  condemned  to 
the  peine,  that  is,  to  be  stretched  upon  his  back  and  to 
have  iron  laid  upon  him  as  much  as  he  could  bear,  and 
more,  and  so  to  continue,  fed  upon  bad  bread  and  stagnant 
water  through  alternate  days  until  he  pleaded  or  died.15  It 


1  Rymer,  Fccdera,  vol.  iii.  228,  232. 

2  Hallam,  Middle  Ages,  vol.  iii.  p.  232. 

3  Pike,  vol.  i.  p.  481.  4  3  Inst.,  34. 

5  This  is  the  date  of  the  latest  warrant  in  Mr  Jardine's  work. 

6  It  is  to  be  noticed,  as  Mr  Jardine  observes,  that  all  these  are 
cases  of  an  ordinary  nature,  and  afford  no  ground  for  the  assertions 
made  by  Strutt  and  Bishop  Burnet  that  torture  was  used  to  heretics 
as  heretics.  7  Const.  Hist. ,  vol.  i.  p.  201. 

8  Hist,  of  England,  vol.  viii. ,  appendix,  note  v. 

9  These  two  were  exactly  opposite  in  principle.     The  rack  stretched 
the  limbs  of  the  sufferer ;  the  scavenger's  daughter  compressed  him 
into  a  ball. 

10  Fifty-five  of  these  will  be  found  in  the  appendix  to  Mr  Jardine's 
work.     An  ordinary  robber  of  plate  was  threatened  with  torture  in 
1567. — Froude,  Hist,  of  England,  vol.  viii.  p.  386. 

11  It  is  not  certain  whether  he  was  racked,  but  probably  he  was, 
in  accordance  with  the  king's  letter : — "  If  he  will  not  otherwise  con 
fess,  the  gentlest  tortures  are  to  be  first  used  to  him,  and  so  on,  step 
by  step,  to  the  most  severe,  and  so  God  speed  the  good  work." 

12  Dalrymple,  Memoirs  and  Letters  of  James  I.,  p.  58  ;  Macaulay's 
Essay  on  the  Works  of  Bacon. 

13  Lord  Somers's  Tracts,  vol.  i.  p.  189.         "  Table  Talk,  "Trial." 
18  Stephen,  Hist,  of  tlie  Criminal  Law,  vol.  i.  p.  297. 


was  abolished  by  1 2  Geo.  III.  c.  20.  7  and  8  Geo.  IV.  c.  28 
enacted  that  a  plea  of  "  not  guilty  "  should  be  entered  for 
a  prisoner  so  standing  mute.  A  case  of  peine  occurred 
as  lately  as  1726.  At  times  tying  the  thumbs  with  whip 
cord  was  used  instead  of  the  peine.  This  was  said  to  be  a 
common  practice  at  the  Old  Bailey  up  to  the  last  century.16 
In  trials  for  witchcraft  the  legal  proceedings  often  partook 
of  the  nature  of  torture,  as  in  the  throwing  of  the  reputed 
witch  into  a  pond  to  see  whether  she  would  sink  or  swim, 
in  drawing  her  blood,17  and  in  thrusting  pins  into  the  body 
to  try  to  find  the  insensible  spot.  Confessions,  too,  appear 
to  have  been  often  extorted  by  actual  torture,  and  torture 
of  an  unusual  nature,  as  the  devil  was  supposed  to  protect 
his  votaries  from  the  effects  of  ordinary  torture. 

Torture  as  a  part  of  the  punishment  existed  in  fact,  if 
not  in  name,  down  to  a  very  recent  period.  Mutilation 
as  a  punishment  appears  in  some  of  the  pre-Conquest 
codes,  such  as  those  of  Alfred,  Athelstan,  and  Canute. 
Bracton,  who  does  not  notice  torture  as  a  means  of  obtain 
ing  evidence,  divides  corporal  punishment  into  that  inflicted 
with  and  without  torture.18  Later  instances  are  the  punish 
ment  of  burning  to  death  inflicted  on  heretics  under  the 
Six  Articles  (31  Hen.  VIII.  c.  14)  and  other  Acts,  and  on 
women  for  petit  treason  (abolished  by  30  Geo.  III.  c.  48), 
the  mutilation  inflicted  for  violence  in  a  royal  palace  by 
33  Hen.  VIII.  c.  12,  the  punishment  for  high  treason, 
which  existed  nominally  until  1870  (see  TEEASOX),  the 
pillory  (abolished  by  7  Will.  IV.  and  1  Viet.  c.  23),  the 
stocks,  and  the  burning  in  the  hand  for  felony  (abolished 
by  19  Geo.  III.  c.  74).  Corporal  punishment  now  exists 
only  in  the  case  of  juvenile  offenders  (see  SUMMARY 
JURISDICTION)  and  of  robbery  with  violence  (see  THEFT). 
It  was  abolished  in  the  army  by  the  Army  Act,  188 1.19 

Scotland. — Torture  was  long  a  recognized  part  of  Scottish  criminal 
procedure,  and  was  acknowledged  as  such  by  many  Acts  and  warrants 
of  the  Scottish  parliament,  and  warrants  of  the  crown  and  the  privy 
council.  Some  of  the  more  important  instances  are  the  following. 
In  1542  the  forfeiture  of  John,  Lord  Glammis,  was  reduced  by  the 
parliament  as  having  proceeded  on  a  confession  extorted  by  threats 
of  the  "pynebankis."  In  1567  four  persons  were  ordered  by  the 
Privy  Council  to  be  tortured  for  complicity  in  Darnley's  murder.20 
In  1591  a  commission  issued  to  torture  certain  persons  accused  of 
witchcraft.21  James  VI.,  in  1596,  empowered  the  provost  and  bailies 
of  Edinburgh  to  try  rioters  by  torture.  The  torture  was  applied 
to  Rhynd  in  1600,  on  a  charge  of  being  privy  to  the  Cowrie  House 
conspiracy.22  Two  Acts  in  1649  dealt  with  torture:  one  took  the 
form  of  a  warrant  to  examine  witnesses  against  William  Barton  by 
any  form  of  probation,23  the  other  of  a  warrant  to  a  committee  to 
inquire  as  to  the  use  of  torture  against  persons  suspected  of  witch 
craft.24  In  1650  the  parliament  ordained  the  committee  appointed 
for  the  examination  of  prisoners  to  intimate  to  Colonel  Sibbald 
that  if  his  examination  were  not  satisfactory  the  parliament  would 
ordain  him  to  be  tortured.  The  judges,  in  1689,  were  empowered 
by  the  estates  to  torture  Chiesly  of  Dalrye,  charged  with  the 
murder  of  the  Lord  President  Lockhart,  in  order  to  discover  ac 
complices.  In  the  same  year  the  use  of  torture  without  evidence 
or  in  ordinary  cases  was  declared  illegal  in  the  Claim  of  Right. 
The  careful  wording  of  this  will  be  noticed  :  it  does  not  object  to 
torture  altogether,  but  reserves  it  for  cases  where  a  basis  of 
evidence  had  already  been  laid,  and  for  crimes  of  great  gravity, 
thus  admitting  the  dangerous  principle,  founded  on  Roman  law, 
that  the  importance  of  the  crime  is  a  reason  for  departing  from  the 
ordinary  rules  of  justice.  However  great  the  crime,  it  is  no  more 
certain  than  in  the  case  of  a  crime  of  less  gravity  that  the  person 
accused  was  the  person  who  committed  it.  A  warrant  issued  in 
the  same  year  to  put  to  the  torture  certain  persons  accused  of  con 
spiring  against  the  Government,  and  also  certain  dragoons  suspected 
of  corresponding  with  Lord  Dundee.  In  1690  an  Act  passed  recit 
ing  the  torture  of  William  Carstares,  a  minister,  in  1683,  and  re- 

16  Stephen,  vol.  i.  p.  300  ;  Kelyng,  Reports,  p.  27. 

17  The  superstition  was  that  any  one  drawing  a  witch's  blood  was 
free  from  her  power.     This  is  alluded  to  in  Henry  VI. ,  pt.  i.  act  i. 
sc.  5 ;  "  Blood  will  I  draw  on  thee  ;  thou  art  a  witch." 

18  1046.  19  44  Viet.  c.  9,  §  7. 

20  Register  of  the  Privy  Council,  vol.  i.  p.  525. 

21  Ibid.,  vol.  iv.  p.  680.  w  Ibid.,  vol.  vi.  p.  156 
23  c.  333.  **  c.  370. 
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establishing  his  competency  as  a  witness.1  The  last  warrant  appears 
to  be  one  in  1690  for  torturing  a  man  accused  of  rape  and  murder. 
In  1708  torture  in  Scotland  was  finally  abolished  by  7  Anne  c.  21, 
§  5.  Many  details  of  the  tortures  inflicted  will  be  found  in 
Pitcairn's  Criminal  Trials  and  the  introduction  to  Maclaurin's 
Criminal  Cases.  Among  other  varieties— the  nature  of  some  of 
them  can  only  be  guessed — were  the  rack,  the  pilniewinkis,  the 
boot,2  the  caschie-laws,  the  lang  irnis,  the  narrow-bore,  and,  worst 
of  all,  the  waking,  or  artificial  prevention  of  sleep.3  The  ingenuity 
of  torture  was  exercised  in  a  special  degree  on  charges  of  witchcraft, 
notably  in  the  reign  of  James  VI.,  an  expert  both  in  witchcraft  and 
in  torture.  The  Act  of  1649  already  cited  shows  that  the  prin 
ciple  survived  him.  Under  the  government  of  the  dukes  of 
Lauderdale  and  York  torture  as  a  practice  in  charges  of  religious 
and  political  offences  reached  its  height.  "The  privy  council  was 
accustomed  to  extort  confessions  by  torture  ;  that  grim  divan  of 
bishops,  lawyers,  and  peers  sucking  in  the  groans  of  each  undaunted 
enthusiast,  in  hope  that  some  imperfect  avowal  might  lead  to  the 
sacrifice  of  other  victims,  or  at  least  warrant  the  execution  of  the 
present."4  With  such  examples  before  them  in  the  law,  it  is 
scarcely  to  be  wondered  at  that  persons  in  positions  of  authority, 
especially  the  nobility,  sometimes  exceeded  the  law  and  inflicted 
torture  at  their  own  will  and  for  their  own  purposes.  There  are 
several  instances  in  the  register  of  the  privy  council  of  suits 
against  such  persons,  e.g.,  against  the  earl  of  Orkney,  in  1605,  for 
putting  a  son  of  Sir  Patrick  Bellenden  in  the  boots. 

Ireland  seems  to  have  enjoyed  a  comparative  immunity  from 
torture.  It  was  not  recognized  by  the  common  or  statute  law,  and 
the  cases  of  its  infliction  do  not  appear  to  be  numerous.  In  1566 
the  president  and  council  of  Munster,  or  any  three  of  them,  were 
empowered  to  inflict  torture,  "in  cases  necessary,  upon  vehement 
presumption  of  any  great  offence  in  any  party  committed  against 
the  Queen's  Majesty."5  In  1583  Hurley,  an  Irish  priest,  was 
tortured  in  Dublin,  by  "toasting  his  feet  against  the  fire  with  hot 
boots."6  In  the  case  of  Myagh,  in  1581,  the  accused  was  brought 
over  from  Ireland  by  command  of  the  lord  deputy  to  be  tortured 
in  the  Tower.7  In  1615  one  O'Kennan  was  put  to  the  rack  in 
Dublin  by  virtue  of  the  lord  deputy's  commission.8  In  1627  the 
lord  deputy  doubted  whether  he  had  authority  to  put  a  priest 
named  O'Cullenan  to  the  rack.  An  answer  was  returned  by  Lord 
Killultagh  to  the  effect  that  ' '  you  ought  to  rack  him  if  you  saw 
cause  and  hang  him  if  you  found  reason. "  9 

British  Colonies  and  Dependencies. — The  infliction  of  torture  in  any 
British  colony  or  dependency  has  usually  been  regarded  as  contrary 
to  law,  and  ordered  only  by  arbitrary  authority.  It  is  true  that  in 
the  trial  of  Sir  Thomas  Picton  in  1806,  for  subjecting,  while  governor 
of  Trinidad,  a  woman  named  Luisa  Calderon  to  the  torture  of  the 
picquet,10  one  of  the  grounds  of  defence  was  that  such  torture  was 
authorized  by  the  Spanish  law  of  the  island,  but  the  accused  was 
convicted  in  spite  of  this  defence,  and  the  final  decision  of  the 
Court  of  King's  Bench,  in  1812,  decreeing  a  respite  of  the  defendant's 
recognizances  till  further  order,  was  perhaps  not  so  much  an 
affirmation  of  the  legality  in  the  particular  instance  as  the  practical 
expression  of  a  wish  to  spare  an  eminent  public  servant. "  As  to 
India,  the  second  charge  against  Warren  Hastings  was  extortion 
from  the  begums  of  Oude  by  means  of  the  torture  of  their  servants.12 
In  the  present  Indian  Penal  Code  and  Evidence  Act  there  are  pro 
visions  intended,  as  Sir  James  Stephen  says,13  to  prevent  the 
practice  of  torture  by  the  police  for  the  purpose  of  extracting  con 
fessions  from  persons  in  their  custody.14  In  Ceylon  torture,  which 
had  been  allowed  under  the  Dutch  government,  was  expressly 
abolished  by  royal  proclamation  in  1799. 

United  States. — One  instance  of  the  peine  forte  ct  dure  is  known. 
It  was  inflicted  in  1692  on  Giles  Cory  of  Salem,  who  refused  to 

B'ead  when  arraigned  for  witchcraft.15  The  constitution  of  the 
nited  States  provides,  in  the  words  of  the  Bill  of  Rights,  that 
cruel  and  unusual  punishments  are  not  to  be  inflicted. ™  This  is 
repeated  in  the  constitutions  of  most  States.  The  infliction  of  cruel 
and  unusual  punishment  by  the  master  or  officer  of  an  American 
vessel  on  the  high  seas,  or  within  the  maritime  jurisdiction  of  the 
United  States,  is  punishable  with  fine  or  imprisonment,  or  both.17 

1  The  thumbscrew  with  which  Carstares  had  been  tortured  was  afterwards 
presented  to  him  as  a  remembrance  by  the  Privy  Council. 

2  Persons  subjected  to  more  than  usual  torture  from  the  boot  were  said  to  be 
"  extremely  booted." 

3  This  seems  to  have  been  used  in  one  case  in  England.    Lecky,  Rationalism 
in  Europe,  vol.  i.  p.  122. 

4  Hallam,  Const.  Hist.,  vol.  iii.  p.  436.    See  Burnet,  Hist,  of  Oten  Time,  vol.  i. 
p.  583,  and  SCOTLAND,  vol.  xxi.  p.  516. 

5  Froude,  Hist,  of  England,  vol.  viii.  p.  386.  6  Ibid.,  vol.  xi.  p.  263. 

7  Jardine,  p.  29.  8  Cal.  State  Papers  (Irish  series,  1615-1625),  p.  78. 

8  Jardine,  p.  54. 

10  In  the  picquet  the  sufferer  was  supported  only  on  the  great  toe  (which  rested 
on  a  sharp  stake),  aud  by  a  rope  attached  to  one  arm. 

11  30  State  Trials,  449. 

12  See  the  Report  of  the  Proceedings,  vol.  i.,  and  Macaulay's  Essay  on  Warren 
Hastings.  13  Stephen,  Indian  Evidence  Act,  p.  126. 

14  §§  327-331  of  Code ;  §J  25-27  of  Act. 

15  Bouvier,  Law  Diet.,  s.v.  "Peine  Forte  et  Dure." 

16  Amendments.  Art.  viii.  17  Revised  Stat.,  5  5347. 


Continental  States.  — The  principles  of  Roman  law  were  generally 
adopted.  Want  of  space  unfortunately  prevents  a  detailed  exami 
nation  of  the  law  of  other  countries,  but  that  of  Italy  may  fairly 
be  taken  as  the  type  of  a  system  which  reached  at  its  maturity  a 
certain  revolting  completeness  of  which  it  is  difficult  to  speak  with 
patience.  The  law  as  it  existed  in  Italy  is  contained  in  a  long  line 
of  authorities,  chiefly  supplied  by  the  school  of  Bologna,  beginning 
with  the  glossatores  and  coming  down  through  the  post-glossatores, 
until  the  system  attained  its  perfection  in  the  vast  work  of 
Farinaccius,  written  early  in  the  17th  century,  where  every  pos 
sible  question  that  could  arise  is  treated  with  elaborate  minuteness. 
The  writings  of  jurists  were  supplemented  by  a  large  body  of  legis 
lative  enactments  in  most  of  the  Italian  states,  extending  from  the 
constitutions  of  the  emperor  Frederick  II.  down  to  the  last  century. 
It  is  not  until  Bartolus  (1314-1357)  that  the  law  begins  to  assume 
a  definite  and  complete  form.  In  his  commentary  on  book  xlviii. 
of  the  Digest  he  follows  Roman  law  closely,  but  introduces  some 
further  refinements:  e.g.,  though  leading  questions  may  not  be 
asked  in  the  main  inquiry  they  are  admissible  as  subsidiary.  There 
is  a  beginning  of  classification  of  indicia.  A  very  full  discussion 
of  the  law  is  contained  in  the  work  on  practice  of  Hippolytus  do 
Marsiliis, 18  a  jurist  of  Bologna,  notorious,  on  his  own  admission,  as 
the  inventor  of  the  torture  of  keeping  without  sleep.  He  defines 
the  question  as  inquisitio  vcritatis  per  tormcnta  et  cordis  dolorem, 
thus  recognizing  the  mental  as  well  as  the  physical  elements  in 
torture.  It  was  to  be  used  only  in  capital  cases  and  atrocious  crimes. 
The  works  of  Fariuaccius  and  of  Julius  Clarus  nearly  a  century 
later  were  of  great  authority  from  the  high  official  positions  filled 
by  the  writers.  Farinaccius  was  procurator-general  to  Pope  Paul  V. , 
and  his  discussion  of  torture  is  one  of  the  most  complete  of  any.19 
It  occupies  251  closely  printed  folio  pages  with  double  columns. 
The  length  at  which  the  subject  is  treated  is  one  of  the  best  proofs 
of  the  science  to  which  it  had  been  reduced.  The  chief  feature  of 
the  work  is  the  minute  and  skilful  analysis  of  indicia,  faina, 
prsesumptio,  and  other  technical  terms.  Many  definitions  of  indicium 
are  suggested,  the  best  perhaps  being  conjectura  ex  probabilibus  ct  non 
necessariis  orta,  a  quibus  potest  abesse  veritassca  non  verisimilitude. 
For  every  infliction  of  torture  a  distinct  indicium  is  required.  But 
this  rule  does  not  apply  where  it  is  inflicted  for  discovering 
accomplices  or  for  discovering  a  crime  other  than  that  for  which  it 
was  originally  inflicted.  Torture  may  be  ordered  in  all  criminal 
cases,  except  small  offences,  and  in  certain  civil  cases,  such  as 
denial  of  a  depositum,  bankruptcy,  usury,  treasure  trove,  and  fiscal 
cases.  It  may  be  inflicted  on  all  persons,  unless  specially  exempted 
(clergy,  minors,  &c.),  and  even  those  exempted  maybe  tortured 
by  command  of  the  sovereign.  There  are  three  kinds  of  torture, 
levis,  gravis,  and  gravissima,  the  first  and  second  corresponding  to 
the  ordinary  torture  of  French  writers,  the  last  to  the  extraordinary. 
The  extraordinary  or  gravissima  was  as  much  as  could  possibly  be 
borne  without  destroying  life.  An  immense  variety  of  tortures  is 
mentioned,  the  most  usual  being  the  tying  of  one  hand  only  with 
the  cord.  The  judge  could  not  begin  with  torture  ;  it  was  only 
a  subsidium.  If  inflicted  without  due  course  of  law,  it  was  void 
as  a  proof.  The  judge  was  liable  to  penalties  if  he  tortured  without 
proper  indicia,  if  a  privileged  person,  or  if  to  the  extent  that  death 
or  permanent  illness  was  the  result.  An  immense  variety  of  tor 
tures  is  mentioned,  and  the  list  tended  to  grow,  for,  as  Farinac 
cius  says,  judges  continually  invented  new  modes  of  torture  to 
please  themselves.  Numerous  casuistical  questions  are  treated  at 
length.  Could  a  priest  reveal  an  acknowledgment  of  an  intended 
crime  made  to  him  in  confession  ?  What  kinds  of  reports  or  how 
much  hearsay  evidence  constituted  fame  ?  How  far  was  a  con 
fession  allowed  to  be  extorted  by  blandishments  or  false  promises 
on  the  part  of  the  judge  ?  Were  there  three  or  five  grades  in 
torture  ?  Julius  Clarus  of  Alessandria  was  a  member  of  the  council 
of  Philip  II.20  To  a  great  extent  he  follows  Farinaccius.  He  puts 
the  questions  for  the  consideration  of  the  judge  with  great  clear 
ness.  They  are — whether  (1)  a  crime  has  been  committed,  (2) 
the  charge  is  one  in  which  torture  is  admissible,  (3)  the  fact  can 
be  proved  otherwise,  (4)  the  crime  was  secret  or  open,  (5)  the  object 
of  the  torture  is  to  elicit  confession  of  crime  or  discovery  of 
accomplices.  He  admits  the  tremendous  power  given  to  a  judge  of 
torturing  a  witness  should  he  suspect  that  the  latter  knows  the 
truth  and  is  concealing  it.  An  accuser  may  not  be  racked  with 
the  accused  in  order  to  test  his  sincerity.  _  The  clergy  can  be 
tortured  only  in  charges  of  treason,  poisoning,  and  violation  of 
-tombs.  On  the  great  question  whether  there  are  three  or  five 
grades,  he  decides  in  favour  of  five,  viz.,  threats,  taking  to  the 
place  of  torment,  stripping  and  binding,  lifting  on  the  rack,  rack 
ing.  Other  Italian  writers  of  less  eminence  have  been  referred  to 
for  the  purposes  of  this  article.  The  burden  of  their  writings  is 
practically  the  same,  but  they  have  not  attained  the  systematic 
perfection  of  Farinaccius.  Citations  from  many  of  them  are  made 
by  Manzoni  (see  below).  Among  others  are  Guido  de  Suzara,  Paris 

18  Practica  Criminalis  quue  Averolda  nuncupatur,  Venice,  1532. 

39  Praxis  et  Theorica  Cnminalis,  bk.  ii.  tit.  v.  qusest.  36-51,  Frankfort,  1622. 

20  Practica  Criminalis  Finalis,  Lyons,  1637. 
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de  Puteo,  ^gidius  Bossius  of  Milan,  Casonus  of  Venice,  Decianus, 
Fo.llerius,  and  Tranquillus  Ambrosianus,  whose  works  cover  the 
period  from  the  13th  to  the  end  of  the  17th  century.  The  law 
depended  mainly  on  the  writings  of  the  jurists  as  interpreters 
of  custom.  At  the  same  time  in  all  or  nearly  all  the  Italian 
states  the  customary  law  was  limited,  supplemented,  or  amended 
by  legislation.  That  a  check  by  legislative  authority  was  neces 
sary  appears  from  the  glimpses  afforded  by  the  writings  of  the 
jurists  that  the  letter  of  the  law  was  by  no  means  always  fol 
lowed.1  The  earliest  legislation  after  the  Roman  law  seems  to 
be  the  constitutions  of  the  emperor  Frederick  II.  for  Sicily  pro 
mulgated  in  1231. 

Several  instances  of  the  torture  of  eminent  persons  occur  in 
Italian  history.  The  historical  case  of  the  greatest  literary  interest 
is  that  of  the  persons  accused  of  bringing  the  plague  into  Milan 
in  1630  by  smearing  the  walls  of  houses  with  poison.  An  analysis 
of  the  case  was  undertaken  by  Verri  2  and  Manzoni,3  and  puts  in  a 
clear  light  some  of  the  abuses  to  which  the  system  led  in  times 
of  popular  panic.  Convincing  arguments  are  urged  by  Manzoni, 
after  an  exhaustive  review  of  the  authorities,  to  prove  the  ground 
lessness  of  the  charge  on  which  two  innocent  persons  underwent 
the  torture  of  the  canape,  or  hempen  cord  (the  effect  of  which  was 
partial  or  complete  dislocation  of  the  wrist),  and  afterwards  suffered 
death  by  breaking  on  the  wheel.  The  main  arguments,  shortly 
stated,  are  these,  all  based  upon  the  evidence  as  recorded,  and  the 
law  as  laid  down  by  jurists.  (1)  The  unsupported  evidence  of  an 
accomplice  was  treated  as  an  indicium  in  a  case  not  one  of  those 
exceptional  ones  in  which  such  an  indicium  was  sufficient.  The 
evidence  of  two  witnesses  or  a  confession  by  the  accused  was  neces 
sary  to  establish  a  remote  indicium,  such  as  lying.  (2)  Hearsay 
evidence  was  received  when  primary  evidence  was  obtainable.  (3) 
The  confession  made  under  torture  was  not  ratified  afterwards. 
(4)  It  was  made  in  consequence  of  a  promise  of  impunity.  (5)  It 
was  of  an  impossible  crime. 

Much  general  information  on  the  subject  will  be  found  in  the  works  of  Mr  Lea 
and  Mr  Lecky,  to  which  reference  has  already  been  made,  in  the  Penny  Cyclo 
paedia,  s.v.  "Torture,"  in  Zedler's  Universal  Lexicon,  s.v.  "Tortur,"  and  in 
Meyer's  Esprit  des  Institutions  Judiciaires.  For  England,  Jardine's  work  is  the 
standard  authority.  Thirty-six  kinds  of  torture  are  described  in  Meyer's  Kon- 
rersations-Lexikon,  s.v.  "Tortur."  Instruments  of  torture  are  still  preserved  in 
the  Tower  of  London  and  in  the  museums  of  Munich,  Ratisbon,  Nuremberg,  The 
Hague,  and  other  places.  Those  at  the  Tower  are  the  iron  collar,  the  bilboes,  the 
thumbscrew,  and  the  scavenger's  daughter.  There  is  also  a  model  of  one  of  the 
forms  of  the  rack.  (J.  Wf.) 

TOKY.     See  WHIG  AND  TOBY. 

TOTEMISM.  A  totem  is  a  class  of  material  objects 
which  a  savage  regards  with  superstitious  respect,  believing 
that  there  exists  between  him  and  every  member  of  the 
class  an  intimate  and  altogether  special  relation.  The 
name  is  derived  from  an  Ojibway  (Chippeway)  word  which 
was  first  introduced  into  literature,  so  far  as  appears,  by 
J.  Long,  an  Indian  interpreter  of  last  century,  who  spelt 
it  totam.^  The  connexion  between  a  man  and  his  totem 
is  mutually  beneficent :  the  totem  protects  the  man,  and 
the  man  shows  his  respect  for  the  totem  in  various  ways, 
by  not  killing  it  if  it  be  an  animal,  and  not  cutting  or 
gathering  it  if  it  be  a  plant.  As  distinguished  from  a 
fetich,  a  totem  is  never  an  isolated  individual,  but  always 
a  class  of  objects,  generally  a  species  of  animals  or  of 
plants,  more  rarely  a  class  of  inanimate  natural  objects, 
very  rarely  a  class  of  artificial  objects. 

Considered  in  relation  to  men,  totems  are  of  at  least 
three  kinds  : — (1)  the  clan  totem,  common  to  a  whole  clan, 
and  passing  by  inheritance  from  generation  to  generation ; 
(2)  the  sex  totem,  common  either  to  all  the  males  or  to  all 
the  females  of  a  tribe,  to  the  exclusion  in  either  case  of 
the  other  sex ;  (3)  the  individual  totem,  belonging  to  a 
single  individual  and  not  passing  to  his  descendants. 
Other  kinds  of  totems  exist  and  will  be  noticed,  but  they 
may  perhaps  be  regarded  as  varieties  of  the  clan  totem. 
The  latter  is  by  far  the  most  important  of  all ;  and  where 
we  speak  of  totems  or  totemism  without  qualification  the 
reference  is  always  to  the  clan  totem. 

The  Clan  Totem. — The  clan  totem  is  reverenced  by  a 
body  of  men  and  women  who  call  themselves  by  the  name 

1  For  instance,  Paris  de  Puteo  illustrates  the  extra-legal  cruelties 
sometimes  practised  by  asserting  that  he  saw  a  judge  seize  an  accused 
by  the  hair  of  the  head  and  dash  his  head  against  a  pillar  in  order  to 
extort  a  confession.  2  Osservazioni  sulla  Tortura. 

3  Storia  delta  Colonna  Infame. 

4  Voyages  and  Travels  of  an  Indian  Interpreter,  p.  86,  1791. 


of  the  totem,  believe  themselves  to  be  of  one  blood,  de 
scendants  of  a  common  ancestor,  and  are  bound  together 
by  common  obligations  to  each  other  and  by  a  common 
faith  in  the  totem.  Totemism  is  thus  both  a  religious  and 
a  social  system.  In  its  religious  aspect  it  consists  of  the 
relations  of  mutual  respect  and  protection  between  a  man 
and  his  totem ;  in  its  social  aspect  it  consists  of  the  rela 
tions  of  the  clansmen  to  each  other  and  to  men  of  other 
clans.  In  the  later  history  of  totemism  these  two  sides, 
the  religious  and  the  social,  tend  to  part  company ;  the 
social  system  sometimes  survives  the  religious ;  and,  on 
the  other  hand,  religion  sometimes  bears  traces  of  totemism 
in  countries  where  the  social  system  based  on  totemism 
has  disappeared.  We  begin  with  the  religious  side. 

Totemism  as  a  Religion,  or  the  Relation  between  a  Man  Totem- 
and  his  Totem. — The  members  of  a  totem  clan  call  them-  ism  as  a 
selves  by  the  name  of  their  totem,  and  commonly  believe  religi«n. 
themselves  to  be  actually  descended  from  it. 

Thus  the  Turtle  clan  of  the  Iroquois  are  descended  from  a  fat  Descent 
turtle,  which,  burdened  by  the  weight  of  its  shell  in  walking,  con-  from 
trived  by  great  exertions  to  throw  it  off,  and  thereafter  gradually  totem, 
developed  into  a  man.5  The  Cray-Fish  clan  of  the  Choctaws  were 
originally  cray-fish  and  lived  underground,  coming  up  occasionally 
through  the  mud  to  the  surface.  Once  a  party  of  Choctaws  smoked 
them  out,  and,  treating  them  kindly,  taught  them  the  Choctaw 
language,  taught  them  to  walk  on  two  legs,  made  them  cut  off  their 
toe  nails  and  pluck  the  hair  from  their  bodies,  after  which  they 
adopted  them  into  the  tribe.  But  the  rest  of  their  kindred,  the 
cray-fish,  are  still  living  underground.6  The  Osages  are  descended 
from  a  male  snail  and  a  female  beaver.  The  snail  burst  his  shell, 
developed  arms,  feet,  and  legs,  and  became  a  fine  tall  man ;  after 
wards  he  married  the  beaver  maid.7  Some  of  the  clans  of  western 
Australia  are  descended  from  ducks,  swans,  and  other  waterfowl.8 
In  Senegambia  each  family  or  clan  is  descended  from  an  animal 
(hippopotamus,  scorpion,  &c.)  with  which  it  counts  kindred.9 

Somewhat  different  are  the  myths  in  which  a  human  ancestress 
is  said  to  have  given  birth  to  an  animal  of  the  totem  species. 
Thus  the  Snake  clan  among  the  Moquis  of  Arizona  are  descended 
from  a  woman  who  gave  birth  to  snakes.10  The  Bakalai  in  western 
equatorial  Africa  believe  that  their  women  once  gave  birth  to  'the 
totem  animals ;  one  woman  brought  forth  a  calf,  others  a  crocodile, 
hippopotamus,  monkey,  boa,  and  wild  pig.11 

Believing  himself  to  be  descended  from,  and  therefore  Respect 
akin  to,  his  totem,  the  savage  naturally  treats  it  with  respect,  shown  to 
If  it  is  an  animal  he  will  not,  as  a  rule,  kill  nor  eat  it.     In 
the  Mount  Gambier  tribe  (South  Australia)  "  a  man  does 
not  kill  or  use  as  food  any  of  the  animals  of  the  same  sub 
division  with  himself,  excepting  when  hunger  compels;  and 
then  they  express  sorrow  for  having  to  eat  their  wingong 
(friends)  or  tumanang  (their  flesh).     When  using  the  last 
word  they  touch  their  breasts,  to  indicate  the  close  relation 
ship,  meaning  almost  a  part  of  themselves. 

To  illustrate  : — One  day  one  of  the  blacks  killed  a  crow.  Three 
or  four  days  afterwards  a  Boortwa  (crow)  named  Larry  died.  He 
had  been  ailing  for  some  days,  but  the  killing  of  his  itringong 
hastened  his  death.12  The  tribes  about  the  Gulf  of  Carpentaria 
greatly  reverence  their  totems :  if  any  one  were  to  kill  the  totem 
animal  in  presence  of  the  man  whose  totem  it  was,  the  latter  would 
say,  "  What  for  you  kill  that  fellow  ?  that  my  father  ! "  or  "  That 
brother  belonging  to  me  you  have  killed  ;  why  did  you  do  it  ? "  M 
Sir  George  Grey  says  of  the  western  Australian  tribes  that  a  man 
will  never  kill  an  animal  of  his  kobong  (totem)  species  if  he  finds 
it  asleep;  "indeed,  he  always  kills  it  reluctantly,  and  never 
without  affording  it  a  chance  to  escape.  This  arises  from  the 
family  belief  that  some  one  individual  of  the  species  is  their  nearest 
friend,  to  kill  whom  would  be  a  great  crime,  and  to  be  carefully 
avoided." 14  Amongst  the  Indians  of  British  Columbia  a  man  will 


totem. 


5  Second  Annual  Report  of  the  Bureau  of  Ethnology,  Washington, 
1883,  p.  77.  6  Catlin,  North  American  Indians,  ii.  p.  128. 

7  Schoolcraft,  The  American  Indians,  p.  95  sq. ;  Lewis  and  Clarke, 
Travels  to  the  Source  of  the  Missouri  Paver,  London,  1815,  i.  p.  12. 

8  Sir  George  Grey,  Vocabulary  of  Dialects  of  S.  W.  Australia. 
8  Revue  d!  Ethnographic,  iii.  p.  396,  v.  p.  81. 

10  Bourke,  Snake  Dance  of  the  Moquis  of  Arizona,  p.  177. 

11  Du  Chaillu,  Explorations  in  Equatorial  Africa,  p.  308. 

12  Stewart  in  Fison  and  Howitt,  Kamilaroi  and  Kumai,  p.  169. 

13  Jour.  Anthrop.  Inst.,  xiii.  p.  300. 

14  Grey,  Journals  of  Two  Expeditions  in  North-  West  and  Western 
Australia,  ii.  p.  228. 
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never  kill  his  totem  animal ;  if  he  sees  another  do  it,  he  will  hide 
his  face  for  shame,  and  afterwards  demand  compensation  for 
the  act.  Whenever  one  of  these  Indians  exhibits  his  totem 
badge  (as  by  painting  it  on  his  forehead),  all  persons  of  the  same 
totem  are  bound  to  do  honour  to  it  by  casting  property  before  it.1 
The  Damaras  in  South  Africa  are  divided  into  totem  clans,  called 
"eandas";  and  according  to  the  clan  to  which  they  belong  they 
refuse  to  partake,  e.g.,  of  an  ox  marked  with  black,  white,  or  red 
spots,  or  of  a  sheep  without  horns,  or  of  draught  oxen.  Some  of 
them  will  not  even  touch  vessels  in  which  such  food  has  been 
cooked,  and  avoid  oven  the  smoke  of  the  fire  which  has  been  used 
to  cook  it.2  The  negroes  of  Senegambia  do  not  eat  their  totems.3 
The  Mundas  (or  Mundaris)  and  Oraons  in  Bengal,  who  are  divided 
into  exogamous  totem  clans,  will  not  kill  or  eat  the  totem  animals 
which  give  their  names  to  the  clans.4  A  remarkable  feature  of 
some  of  these  Oraon  totems  is  that  they  are  not  whole  animals,  but 
parts  of  animals,  as  the  head  of  a  tortoise,  the  stomach  of  a  pig. 
In  such  cases  (which  are  not  confined  to  Bengal)  it  is  of  course 
not  the  whole  animal,  but  only  the  special  part,  that  the  clans 
men  are  forbidden  to  eat.  Such  totems  may  be  distinguished  as 
split  totems.  The  Jagannathi  Kumhar  in  Bengal  abstain  from 
killing  or  injuring  the  totems  of  their  respective  clans,  and  they 
bow  to  their  totems  when  they  meet  them.5 

When  the  totem  is  a  plant  the  rules  are  such  as  these. 
A  native  of  western  Australia,  whose  totem  is  a  vegetable, 
"  may  not  gather  it  under  certain  circumstances  and  at  a 
particular  period  of  the  year."6  An  Oraon  clan,  whose 
totem  is  the  kujrar  tree,  will  not  eat  the  oil  of  that  tree, 
nor  sit  in  its  shade.7  The  Red  Maize  clan  of  the  Omahas 
will  not  eat  red  maize.  Those  of  the  people  of  Ambon 
and  Uliase  who  are  descended  from  trees  may  not  use 
these  trees  for  firewood. 

The  rules  not  to  kill  or  eat  the  totem  are  not  the  only 
taboos ;  the  clansmen  are  often  forbidden  to  touch  the 
totem  or  any  part  of  it,  sometimes  even  to  look  at  it. 

Thus  the  Elk  clan  of  the  Omahas  neither  eat  the  flesh  nor  touch  any 
part  of  the  male  elk.8  The  Deer-Head  clan  of  the  Omahas  may  not 
touch  the  skin  of  any  animal  of  the  deer  family,  nor  wear  moccasins 
of  deer  skin,  nor  use  the  fat  of  the  deer  for  hair-oil ;  but  they  may  eat 
the  flesh  of  deer.9  Of  the  totem  clans  in  Bengal  it  is  said  that  they 
"are  prohibited  from  killing,  eating,  cutting,  burning,  carrying,  using, 
&c. , "  the  totem.10  The  Bechuanas  in  South  Africa,  who  have  a  well- 
developed  totem  system,  may  not  eat  nor  clothe  themselves  in  the 
skin  of  the  totem  animal.11  They  even  avoid,  at  least  in  some  cases, 
to  look  at  the  totem.  Thus  to  a  man  of  the  Bakuena  (Bakwain)  or 
Crocodile  clan,  it  is  "hateful  and  unlucky"  to  meet  or  gaze  on  a 
crocodile  ;  the  sight  is  thought  to  cause  inflammation  of  the  eyes. 

Sometimes  the  totem  animal  is  fed  or  even  kept  alive  in  captivity. 
Among  the  mountaineers  of  Formosa  each  clan  or  village  keeps  its 
totem  (serpent,  leopard,  &c.)  in  a  cage.12  A  Samoan  clan  whose 
totem  was  the  eel  used  to  present  the  first  fruits  of  the  taro  planta 
tions  to  the  eels.13  Amongst  the  Narrinyeri  in  South  Australia  men 
of  the  Snake  clan  sometimes  catch  snakes,  pull  out  their  teeth  or 
sew  up  their  mouths,  and  keep  them  as  pets.14  In  a  Pigeon  clan 
of  Samoa  a  pigeon  was  carefully  kept  and  fed.15  Amongst  the 
Kalang  in  Java,  whose  totem  is  the  red  dog,  each  family  as  a  rule 
keeps  one  of  these  animals,  which  they  will  on  no  account  allow  to 
be  struck  or  ill-used  by  any  one.16 

The  dead  totem  is  mourned  for  and  buried  like  a  dead  clansman. 
In  Samoa,  if  a  man  of  the  Owl  totem  found  a  dead  owl  by  the 
road  side,  he  would  sit  down  and  weep  over  it  and  beat  his  forehead 
with  stones  till  the  blood  flowed.  The  bird  would  then  be  wrapped 
up  and  buried  with  as  much  ceremony  as  if  it  had  been  a  human 
being.  "  This,  however,  was  not  the  death  of  the  god.  He  was 
supposed  to  be  yet  alive,  and  incarnate  in  all  the  owls  in  existence."17 
The  generalization  here  implied  is  characteristic  of  totemism ;  it  is 
not  merely  an  individual  but  the  species  that  is  reverenced.  The 
"Wanika  in  eastern  Africa  look  on  the  hyaena  as  one  of  their 

1  R.  C.  Mayne,  British  Columbia,  p.  258. 

2  C.  J.  Anderson,  LakeNgami,  222  sq.          3  Rev.  d"Ethn.,  iii.  396. 
4  Dalton  in  Trans.   Ethnolog.    Soc.,  new  series,  vi.    p.  36;  Id., 

Ethnol.  of  Bengal,  pp.  189,  254;  As.  Quart.  Rev.,  July  1886,  p.  76. 

6  As.  Quart.  Rev.,  July  1886,  p.  79.        6  Grey,  Journals,  ii.  228  sq. 

7  Dalton,  Ethn.  of  Bengal,  254;  Id.,  Trans.  Ethnol.  Soc.,  vi.  36. 

8  E.  James,  Expedition  from  Pittsburgh  to  the  Rocky  Mountains, 
ii.  p.  47;  Third  Rep.  Bur.  Ethnol.,  p.  225. 

9  James,  loc.  cit. ;  Third  Rep.,  245.       10  As.  Quart.  Rev.,  July  1886. 
11  Casalis,  The  Basutos,  211. 

•-   Verhandl.  der  Berliner  Gesell.  f.  Anthropologie>  1882,  p.  (62). 

13  Turner,  Samoa,  p.  71. 

14  Native  Tribes  of  S.  Australia,  p.  63.         15  Turner,  op.  cit.,  p.  64. 

16  Raffles,  Hist,  of  Java,  i.  p.  328,  ed.  1817. 

17  Turner,  op.  cit.,  p.  21,  cf.  26,  60  sq. 
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ancestors,  and  the  death  of  an  hyaena  is  mourned  by  the  whole 
people ;  the  mourning  for  a  chief  is  said  to  be  as  nothing  compared 
to  the  mourning  for  an  hyaena.18  A  tribe  of  southern  Arabia  used  to 
bury  a  dead  gazelle  wherever  they  found  one,  and  the  whole  tribe 
mourned  for  it  seven  days.19  A  Calif ornian  tribe  which  reverenced 
the  buzzard  held  an  annual  festival  at  which  the  chief  ceremony  was 
the  killing  of  a  buzzard  without  losing  a  drop  of  its  blood.  It  was 
then  skinned,  the  feathers  were  preserved  to  make  a  sacred  dress  for 
the  medicine-man,  and  the  body  was  buried  in  holy  ground  amid 
the  lamentations  of  the  old  women,  who  mourned  as  for  the  loss  of 
a  relative  or  friend.20 

As  some  totem  clans  avoid  looking  at  their  totem,  so  others  are 
careful  not  to  speak  of  it  by  its  proper  name,  but  use  descriptive 
epithets  instead.  The  three  totems  of  the  Delawares — the  wolf, 
turtle,  and  turkey — were  referred  to  respectively  as  "round  foot," 
"crawler,"  and  "not  chewing,"  the  last  referring  to  the  bird's  habit 
of  swallowing  its  food ;  and  the  clans  called  themselves,  not  Wolves, 
Turtles,  and  Turkeys,  but  "  Round  Feet,"  "  Crawlers,"  and  "  Those 
who  do  not  chew. " 21  The  Bear  clan  of  the  Ottawas  called  them 
selves  not  Bears  but  Big  Feet.22  The  object  of  these  circumlocu 
tions  is  probably  to  give  no  offence  to  the  worshipful  animal. 

The  penalties  supposed  to  be  incurred  by  acting  disre 
spectfully  to  the  totem  are  various.  The  Bakalai  think 
that  if  a  man  were  to  eat  his  totem  the  women  of  his 
clan  would  miscarry  and  give  birth  to  animals  of  the  totem 
kind,  or  die  of  an  awful  disease.23  The  Elk  clan  among 
the  Omahas  believe  that  if  any  clansman  were  to  touch 
any  part  of  the  male  elk,  or  eat  its  flesh  or  the  flesh  of 
the  male  deer,  he  would  break  out  in  boils  and  white  spots 
in  different  parts  of  the  body.24  The  Red  Maize  subclan 
of  the  Omahas  believe  that,  if  they  were  to  eat  of  the  red 
maize,  they  would  have  running  sores  all  round  their 
mouth.25  And  in  general  the  Omahas  believe  that  to  eat 
of  the  totem,  even  in  ignorance,  would  cause  sickness,  not 
only  to  the  eater,  but  also  to  his  wife  and  children.26 
The  worshippers  of  the  Syrian  goddess,  whose  creed  was 
saturated  with  totemism,  believed  that  if  they  ate  a  sprat 
or  an  anchovy  their  whole  bodies  would  break  out  in  ulcers, 
their  legs  would  waste  away,  and  their  liver  melt,  or  that 
their  belly  and  legs  would  swell  up.27 

The  Samoans  thought  it  death  to  injure  or  eat  their 
totems.  The  totem  was  supposed  to  take  up  his  abode  in 
the  sinner's  body,  and  there  to  gender  the  very  thing 
which  he  had  eaten  till  it  caused  his  death.28 

Thus  if  a  Turtle  man  ate  of  a  turtle  he  grew  very  ill,  and  the 
voice  of  the  turtle  was  heard  in  his  inside  saying,  "  He  ate  me  ; 
I  am  killing  him."29  In  such  cases,  however,  the  Samoans  had  a 
mode  of  appeasing  the  angry  totem.  The  offender  himself  or  one 
of  his  clan  was  wrapped  in  leaves  and  laid  in  an  unheated  oven, 
as  if  he  were  about  to  be  baked.  Thus  if  amongst  the  Cuttle-Fish 
clan  a  visitor  had  caught  a  cuttle-fish  and  cooked  it,  or  if  a  Cuttlc- 
Fish  man  had  been  present  at  the  eating  of  a  cuttle-fish,  the  Cuttle- 
Fish  clan  met  and  chose  a  man  or  woman  who  went  through  the 
pretence  of  being  baked.  Otherwise  a  cuttle-fish  would  grow  in 
the  stomach  of  some  of  the  clan  and  be  their  death.30 

In  Australia,  also,  the  punishment  for  eating  the  totem  Aus- 
appears  to  have  been  sickness  or  death.31     But  it  is  not  *ralian 
merely  the  totem  which   is  tabooed   to  the  Australians,  taboos, 
they  have,  besides,  a  very  elaborate  code  of  food  prohibi 
tions,  which  vary  chiefly  with  age,  being  on  the  whole 
strictest  and  most   extensive   at   puberty,  and  gradually 
relaxing  with  advancing  years.     Thus  young  men  are  for 
bidden  to  eat  the  emu ;  if  they  ate  it,  it  is  thought  that 
they  would  be  afflicted  with  sores  all  over  their  bodies.32 
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18  Charles  New,  Life,  Wanderings,  d-c.,  in  Eastern  Africa,  p.  122. 

19  Robertson  Smith,  Kinship  and  Marriage  in  Early  Arabia,  p.  195. 

20  Boscana,  in  Alfred  Robinson's  Life  in  California,  p.   291  sq. ; 
Bancroft,  Native  Races  of  the  Pacific  States,  iii.  p.  168. 

21  Brinton,  The  Lenape  and  their  Legends,  p.  39 ;  Morgan,  Anc.  Soc., 
p.  171 ;  Heckewelder,  p.  247. 

22  See  Acad.,  27th  Sept.  1884,  p.  203. 

23  Du  Chaillu,  Equal.  Afr.,  p.  309.  24  Third  Rep.,  225. 

25  Ibid.,  231.         2G  James,  Exped.  to  the  Rocky  Mountains,  ii.  p.  50. 

27  Plutarch,  De  Superst.,  10;  Selden,  De  Dis  Syris,  p.  269  sq., 
Leipsic,  1668.  28  Turner,  Samoa,  p.  17  sq.  29  Ibid.,  p.  50. 

10  Turner,  Samoa,  p.  31  sq.  31  J.  A.  /.,  xiii.  p.  192. 

32  T.  L.  Mitchell,  Three  Expeditions  into  the  Interior  of  Eastern 
Australia,  ii.  p.  341. 
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The  relation  between  a  man  and  his  totem  is  one  of 
mutual  help  and  protection.  If  the  man  respects  and  cares 
for  the  totem,  he  expects  that  the  totem  will  do  the  same 
by  him.  In  Senegambia  the  totems,  when  they  are 
dangerous  animals,  will  not  hurt  their  clansmen;  e.g.,  men 
of  the  Scorpion  clan  affirm  that  scorpions  (of  a  very  deadly 
kind)  will  run  over  their  bodies  without  biting  them.1  A 
Snake  clan  (Ophiogenes)  in  Asia  Minor,  believing  that 
they  were  descended  from  snakes,  and  that  snakes  were 
their  kinsmen,  submitted  to  a  practical  test  the  claims  of 
any  man  amongst  them  whom  they  suspected  of  being 
no  true  clansman.  They  made  a  snake  bite  him;  if  he 
survived,  he  was  a  true  clansman  ;  if  he  died,  he  was  not.2 
The  Psylli,  a  Snake  clan  in  Africa,  had  a  similar  test  of 
kinship  ;  they  exposed  their  new-born  children  to  snakes, 
and  if  the  snakes  left  them  unharmed  or  only  bit  without 
killing  them,  the  children  were  legitimate ;  otherwise  they 
were  bastards.3  In  Senegambia,  at  the  present  day,  a 
python  is  expected  to  visit  every  child  of  the  Python  clan 
within  eight  days  after  birth.4 

Other  totem  clans  regard  a  man  who  has  been  bitten  by 
the  totem,  even  though  he  survives,  as  disowned  by  the 
totem,  and  therefore  they  expel  him  from  the  clan. 
Among  the  Crocodile  clan  of  the  Bechuanas,  if  a  man  has 
been  bitten  by  a  crocodile,  or  merely  had  water  splashed 
over  him  by  a  crocodile's  tail,  he  is  expelled  the  clan.5 

But  it  is  not  enough  that  the  totem  should  merely 
abstain  from  injuring,  he  must  positively  benefit  the  men 
'  who  put  their  faith  in  him.  The  Snake  clan  (Ophiogenes) 
of  Asia  Minor  believed  that  if  they  were  bitten  by  an 
adder  they  had  only  to  put  a  snake  to  the  wound  and 
their  totem  would  suck  out  the  poison  and  soothe  away 
the  inflammation  and  the  pain.6  Hence  Omaha  medicine 
men,  in  curing  the  sick,  imitate  the  action  and  voice  of 
their  (individual)  totem.7  Members  of  the  Serpent  clan  in 
Senegambia  profess  to  heal  by  their  touch  persons  who  have 
been  bitten  by  serpents.8  A  similar  profession  was  made 
in  antiquity  by  Snake  clans  in  Africa,  Cyprus,  and  Italy.9 

Again,  the  totem  gives  his  clansmen  important  informa 
tion  by  means  of  omens.  In  the  Coast  Murring  tribe  of 
New  South  Wales  each  man's  totem  warned  him  of  com 
ing  danger ;  if  his  totem  was  a  kangaroo,  a  kangaroo 
would  warn  him  against  his  foes.10  The  Samoan  totems 
gave  omens  to  their  clansmen.  Thus,  if  an  owl  flew 
before  the  Owl  clan,  as  they  marched  to  war,  it  was  a 
signal  to  go  on  ;  but  if  it  flew  across  their  path,  or  back 
wards,  it  was  a  sign  to  retreat.11  Some  kept  a  tame  owl 
on  purpose  to  give  omens  in  war.12 

When  the  conduct  of  the  totem  is  not  all  that  his 
clansmen  could  desire,  they  have  various  ways  of  putting 
pressure  on  him. 

Thus,  in  harvest  time,  when  the  birds  eat  the  corn,  the  Small  Bird 
clan  of  the  Omahas  take  some  corn  which  they  chew  and  spit  over 
the  field.  This  is  thought  to  keep  the  birds  from  the  crops.13  If 
worms  infest  the  corn  the  Reptile  clan  of  the  Omahas  catch  some  of 
them  and  pound  them  up  with  some  grains  of  corn  which  have  been 
heated.  They  make  a  soup  of  the  mixture  and  eat  it,  believing  that 
the  corn  will  not  be  infested  again,  at  least  for  that  year.14  During 
a  fog  the  men  of  the  Turtle  subclan  of  the  Omahas  used  to  draw 

1  Revue  cV Ethnographic,  iii.  p.  396. 

2  Varro  in  Priscian,  x.  32,  vol.  i.  p.  524,  ed.  Keil.     For  the  snake 
descent  of  the  clan,  see  Strabo,  xiii.  1,  14;  Julian,  N.  A.,  xii.  39. 

3  Varro,  loc.  cit.;  Pliny,  N.  H.,  vii.  §  14.     Pliny  has  got  it  wrong 
end  on.     He  says  that  if  the  snakes  did  not  leave  the  children  they 
were  bastards.     We  may  safely  correct  his  statement  by  Varro's. 

4  Revue  d' Ethnographie,  iii.  p.  397. 

5  Livingstone,  South  Africa,  p.  255.  6  Strabo,  xiii.  1,  14. 

7  James,  Expedition  to  the  Rocky  Mountains,  i.  p.  247. 

8  Revue  d' Ethnographie,  iii.  p.  396. 

9  Pliny,  JT.  H.,  xxviii.  30.  10  J.  A.  I.,  xiii.  195  n,  xvi.  46. 
1  Turner,  Samoa,  21,  24,  60.          M  Ibid.,  25  sq. 

13  Third  Report,  p.  238  sq.  The  idea  perhaps  is  that  the  birds 
eat  in  the  persons  of  their  clansmen,  and  give  tangible  evidence  that 
they  have  eaten  their  fill.  "  Third  Rep.,  248. 


the  figure  of  a  turtle  on  the  ground  with  its  face  to  the  south. 
On  the  head,  tail,  middle  of  the  back,  and  on  each  leg  were 
placed  small  pieces  of  a  red  breech-cloth  with  some  tobacco.  This 
was  thought  to  make  the  fog  disappear.15 

In  order,  apparently,  to  put  himself  more  fully  under  Man 
the  protection  of  the  totem,  the  clansman  is  in  the  habit  assimi- 
of  assimilating  himself  to  the  totem  by  dressing  in  the  skin  j^gelf 
or  other  part  of  the  totem  animal,  arranging  his  hair  and  to  totem. 
mutilating  his  body  so  as  to  resemble  the  totem,  and  repre 
senting  it  on  his  body  by  cicatrices,  tattooing,  or  paint. 

Among  the  Thlinkets  on  solemn  occasions,  such  as  dances, 
memorial  festivals,  and  burials,  individuals  often  appear  disguised 
in  the  full  form  of  their  totem  animals  ;  and,  as  a  rule,  each  clans 
man  carries  at  least  an  easily  recognizable  part  of  his  totem  with 
him.16  Amongst  the  Omahas,  the  smaller  boys  of  the  Black  Shoulder 
(Buffalo)  clan  wear  two  locks  of  hair  in  imitation  of  horns.17  The 
Small  Bird  clan  of  the  Omahas  "  leave  a  little  hair  in  front,  over 
the  forehead,  for  a  bill,  and  some  at  the  back  of  the  head,  for  the 
bird's  tail,  with  much  over  each  ear  for  the  wings."  w  The  Turtle 
subclan  of  the  Omahas  "  cut  off  all  the  hair  from  a  boy's  head, 
except  six  locks  ;  two  are  left  on  each  side,  one  over  the  forehead, 
and  one  hanging  down  the  back  in  imitation  of  the  legs,  head,  and 
tail  of  a  turtle. " 19  The  practice  of  knocking  out  the  upper  front 
teeth  at  puberty,  which  prevails  in  Australia  and  elsewhere,  is,  or 
was  once,  probably  an  imitation  of  the  totem.  The  Batoka  in 
Africa  who  adopt  this  practice  say  that  they  do  so  in  order  to  be 
like  oxen,  while  those  who  retain  their  teeth  are  like  zebras. 20 

The  Haidas  of  Queen  Charlotte  Islands  are  universally  tattooed,  Tattoo- 
the  design  being  in  all  cases  the  totem,  executed  in  a  conventional  ing. 
style.  When  several  families  of  different  totems  live  together  in 
the  same  large  house,  a  Haida  chief  will  have  all  their  totems 
tattooed  on  his  person. 21  Tribes  in  South  America  are  especially 
distinguished  by  their  tattoo  marks,  but  whether  these  are  totem 
marks  is  not  said.22  The  Australians  do  not  tattoo  but  raise 
cicatrices  ;  in  some  tribes  these  cicatrices  are  arranged  in  patterns 
which  serve  as  the  tribal  badges,  consisting  of  lines,  dots,  circles, 
semicircles,  &c.23  According  to  one  authority,  these  Australian 
tribal  badges  are  sometimes  representations  of  the  totem.24 

Again,  the  totem  is  sometimes  painted  on  the  person  of  the  clans 
man.  This,  as  we  have  seen  (p.  468),  is  sometimes  done  by  the 
Indians  of  British  Columbia.  Among  the  Hurons  (Wyandots) 
each  clan  has  a  distinctive  mode  of  painting  the  face ;  and,  at  least 
in  the  case  of  the  chiefs  at  installation,  this  painting  represents 
the  totem.25  Among  the  Moquis  the  representatives  of  the  clans  at 
foot-races,  dances,  &c. ,  have  each  a  conventional  representation  of 
his  totem  blazoned  on  breast  or  back.26 

The  clansman  also  affixes  his  totem  mark  as  a  signature 
to  treaties  and  other  documents,27  and  paints  or  carves  it 
on  his  weapons,  hut,  canoe,  &c. 

The  identification  of  a  man  with  his  totem  appears 
further  to  have  been  the  object  of  various  ceremonies 
observed  at  birth,  marriage,  death,  and  on  other  occasions. 

Birth  Ceremonies. — On  the  fifth  day  after  birth  a  child  Birth 
of  the  Deer-Head  clan  of  the  Omahas  is  painted  with  red cere: 
spots  on  its  back,  in  imitation  of  a  fawn,  and  red  stripes  mi 
are  painted  on  the  child's  arms  and  chest.     All  the  Deer- 
Head  men  present  at  the  ceremony  make  red  spots  on  their 
chests.28    When  a  South  Slavonian  woman  has  given  birth 
to  a  child,  an  old  woman  runs  out  of  the  house  and  calls 
out,  "  A  she-wolf  has  littered  a  he- wolf,"  and  the  child  is 
drawn  through  a  wolfskin,  as  if  to  simulate  actual  birth 
from  a  wolf.     Further,  a  piece  of  the  eye  and  heart  of  a 
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16  Holmberg  in  Acta  Soc.  Scient.  Fennicae,  iv.  293  sq.,  328  ;  Petroff, 
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17  Third  Rep.,  229.  18  Ibid.,  238.  19  Ibid.,  240. 

20  Livingstone,  South  Africa,  p.  532. 

21  Geolog.  Surv.  of  Canada,  Rep.  for  1878-79,  pp.  108s,  135s ; 
Smithsonian  Contrib.  to  Knowl.,  vol.  xxi.  No.  267,  p.  3  sq. ;  Nature, 
20th  January  1887,  p.  285  ;  Fourth  Annual  Report  of  the  Bureau  of 
Ethnology,  Washington,  1886,  p.  67  sq. 

22  Martius,  Zur  Ethnographie  America's,  zumal  Brasiliens,  p.  55. 

23  Brough  Smyth,  Aborigines  of  Victoria,  i.  p.  xli.  sq.,  295,  ii.  313  ; 
Eyre,  Jour.,  ii.   333,  335;  Ridley,  Kamilaroi,  p.  140;  Jour,  and 
Proc.  R.  Soc.  N.  S.  Wales,  1882,  p.  201. 

24  Mr  Chatfield,  in  Fison  and  Howitt,  Kamilaroi  and  Kurnai,  p. 
66  n.     On  tattooing  in  connexion  with  totemism,  see  Haberlandt  in 
Mittheil.  der  anthrop.  Gesell.  in  Wien,  xv.  (1885)  p.  [58]  sq. 

25  First  Rep.,  pp.  62,  64.  M  Bourke,  Snake  Dance,  p.  229. 

27  Heckewelder,  Indian  Nations,  p.  247. 

28  Third  Rep.,  p.  245  sq. 
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wolf  are  sewed  into  the  child's  shirt,  or  hung  round  its 
neck ;  and,  if  several  children  of  the  family  have  died 
before,  it  is  called  Wolf.  The  reason  assigned  for  some  of 
these  customs  is  that  the  witches  who  devour  children 
will  not  attack  a  wolf.1  In  other  words,  the  human  child 
is  disguised  as  a  wolf  to  cheat  its  supernatural  foes.  The 
same  desire  for  protection  against  supernatural  danger 
may  be  the  motive  of  similar  totemic  customs,  if  not  of 
totemism  in  general. 

Marriage  Marriage  Ceremonies. — Among  the  Kalang  of  Java, 
cere-  whose  totem  is  the  red  dog,  bride  and  bridegroom  before 
monies.  marriage  are  rubbed  with  the  ashes  of  a  red  dog's  bones.2 
Among  the  Transylvanian  Gipsies,  bride  and  bridegroom 
are  rubbed  with  a  weasel  skin.3  The  sacred  goatskin 
(aegis)  which  the  priestess  of  Athene  took  to  newly 
married  women  may  have  been  used  for  this  purpose.4 
At  Rome  bride  and  bridegroom  sat  down  on  the  skin  of 
the  sheep  which  had  been  sacrificed  on  the  occasion.5  An 
Italian  bride  smeared  the  doorposts  of  her  new  home  with 
wolf's  fat.6  It  is  difficult  to  separate  from  totemism  the 
custom  observed  by  totem  clans  in  Bengal  of  marrying  the 
bride  and  bridegroom  to  trees  before  they  are  married  to 
each  other.  The  bride  touches  with  red  lead  (a  common 
marriage  ceremony)  a  mahwa  tree,  clasps  it  in  her  arms, 
and  is  tied  to  it.  The  bridegroom  goes  through  a  like 
ceremony  with  a  mango  tree.7 

Death  Death  Ceremonies. — In  death,  too,  the  clansman  seeks 
cere-  to  become  one  with  his  totem.  Amongst  some  totem 
monies.  cjans  j^  jg  an  article  of  faith  that,  as  the  clan  sprang  from 
the  totem,  so  each  clansman  at  death  reassumes  the  totem 
form.  Thus  the  Moquis,  believing  that  the  ancestors  of 
the  clans  were  respectively  rattlesnakes,  deer,  bears,  sand, 
water,  tobacco,  &c.,  think  that  at  death  each  man,  accord 
ing  to  his  clan,  is  changed  into  a  rattlesnake,  a  deer,  &c.8 
Amongst  the  Black  Shoulder  (Buffalo)  clan  of  the  Omahas 
a  dying  clansman  was  wrapped  in  a  buffalo  robe  with  the 
hair  out,  his  face  was  painted  with  the  clan  mark,  and  his 
friends  addressed  him  thus  :  "  You  are  going  to  the 
animals  (the  buffaloes).  You  are  going  to  rejoin  your 
ancestors.  You  are  going,  or  your  four  souls  are  going, 
to  the  four  winds.  Be  strong."  9 

Cere-  Ceremonies  at  Puberty. — The  attainment  of  puberty  is 

monies  at  celebrated  by  savages  with  ceremonies  some  of  which  seem 

puberty.  j.Q  ^Q  <jirect;iy  connected  with  totemism.     The  Australian 

rites  of  initiation  at  puberty  include  the  raising  of  these 

scars  on  the  persons  of  the  clansmen  and  clanswomen  which 

serve  as  tribal  badges  or  actually  depict  the  totem.     They 

also  include  those  mutilations  of  the  person  by  knocking  out 

teeth,  &c.,  which  we  have  seen  reason  to  suppose  are  meant 

to  assimilate  the  man  to  his  totem. 

At  one  stage  of  these  Australian  rites  a  number  of  men  appear 
on  the  scene  howling  and  running  on  all  fours  in  imitation  of  the 
dingo  or  native  Australian  dog  ;  at  last  the  leader  jumps  up, 
clasps  his  hands,  and  shouts  the  totem  name  "wild  dog."1"  The 
Coast  Murring  tribe  in  New  South  Wales  had  an  initiatory  cere 
mony  at  which  the  totem  name  "brown  snake"  was  shouted,  and 
a  medicine-man  produced  a  live  brown  snake  out  of  his  mouth.11 
As  the  fundamental  rules  of  totem  societies  are  rules  regulating 
social  intercourse,  perhaps  these  pantomimes  were  intended  to 
supply  the  youths  with  a  symbolic  language  by  means  of  which 
they  might  communicate  with  persons  speaking  different  languages, 


1  Krauss,  Sitte  und  Branch  der  Siidslaven,  p.  541  sq. 

2  Baffles,  Hist,  of  Java,  i.  328.      On  rubbing  with   ashes   as   a 
religious  ceremony,  cf.  Spencer,  De  Legibus  Hebrseorum  Ritualibus, 
vol.  ii.  diss.  iii.  lib.  iii.  cap.  1. 

3  Original- Mittheil.  aus  der  ethnolog.  Abtheil.  der  kimigl.  Museen 
Kit  Berlin,  i.  p.  156.  *  Suidas,  s.v.  atyis. 

5  Servius  on  Virgil,  ^En.,  iv.  374;  Festus,  s.v.  Innelle. 

6  Pliny,  Nat.  Hist.,  xxviii.  142. 

7  Dalton,  Ethn.  of  Bengal,  194  (Mundas),  319  (Kurmis).     Among 
the  Mundas,  both  bride  and  bridegroom  are  sometimes  married  to  mango 
trees.     For  Kurmi  totems,  see  As.  Quart.  Rev.,  July  1886,  p.  77. 

8  Schoolcraft,  Ind.  Tr.,  iv.  86.  9  Third  Re}).,  p.  229. 
10  J.  A.  I.,  xiii.  450.                                   "  Ibid.,  xvi.  p.  43. 


and  thus  ascertain  whether  they  belonged  to  clans  with  which 
marriage  was  allowed.  The  totem  clans  of  the  Bechuanas  have 
each  its  special  dance  or  pantomime,  and  when  they  wish  to 
ascertain  a  stranger's  clan  they  ask  him,  "  What  do  you  dance  ? "  12 
We  find  elsewhere  that  dancing  has  been  used  as  a  means  of 
sexual  selection. 

But  in  some  cases  these  dances  seem  to  be  purely  re 
ligious.  At  their  initiatory  rites  the  Yuin  tribe  in  New 
South  Wales  mould  figures  of  the  totems  in  earth  and  dance 
before  them,  and  a  medicine-man  brings  up  out  of  his  inside 
the  "  magic "  appropriate  to  the  totem  before  which  he 
stands  :  before  the  figure  of  the  porcupine  he  brings  up  a 
stuff  like  chalk,  before  the  kangaroo  a  stuff  like  glass,  &c.13 

Again,  it  is  at  initiation  that  the  youth  is  solemnly 
forbidden  to  eat  of  certain  foods ;  but,  as  the  list  of  foods 
prohibited  to  youths  at  puberty  both  in  Australia  and 
America  extends  far  beyond  the  simple  totem,  it  would 
seem  that  we  are  here  in  contact  with  those  unknown 
general  ideas  of  the  savage,  whereof  totemism  is  only  a 
special  product. 

Thus  the  Narrinyeri  youth  at  initiation  are  forbidden  to  eat 
twenty  different  kinds  of  game,  besides  any  food  belonging  to 
women.  If  they  eat  of  these  forbidden  foods  it  is  thought  they 
will  grow  ugly.14  In  the  Mycoolon  tribe,  near  the  Gulf  of 
Carpentaria,  the  youth  at  initiation  is  forbidden  to  eat  of  eagle- 
hawk  and  its  young,  native  companion  and  its  young,  some  snakes, 
turtles,  ant-eaters,  and  emu  eggs.15  The  Kurnai  youth  is  not 
allowed  to  eat  the  female  of  any  animal,  nor  the  emu,  nor  the 
porcupine.  He  becomes  free  by  having  the  fat  of  the  animal 
smeared  on  his  face.16  On  the  other  hand,  it  is  said  that  "initiation 
confers  many  privileges  on  the  3rouths,  as  they  are  now  allowed  to 
eat  many  articles  of  food  which  were  previously  forbidden  to 
them."1'  Thus  in  New  South  Wales  before  initiation  a  boy  may 
eat  only  the  females  of  the  animals  which  he  catches  ;  but  after 
initiation  (which,  however,  may  not  be  complete  for  several  years) 
he  may  eat  whatever  he  finds.18  In  North  America  the  Creek 
youths  at  puberty  were  forbidden  for  twelve  months  to  eat  of  young 
bucks,  turkey-cocks,  fowls,  pease,  and  salt.19 

These  ceremonies  seem  also  to  be  meant  to  admit  the  Admis- 
youth  into  the  life  of  the  clan,  and  hence  of  the  totem,  sion  to 
The  latter  appears  to  be  the  meaning  of  a  Carib  ceremony, llfe  of 
in  which  the  father  of  the  youth  took  a  live  bird  of  prey, 
of  a  particular  species,  and  beat  his  son  with  it  till  the 
bird  was  dead  and  its  head  crushed,  thus  transferring  the 
life  and  spirit  of  the  martial  bird  to  the  future  warrior. 
Further,  he  scarified  his  son  all  over,  rubbed  the  juices  of 
the  bird  into  the  wounds,  and  gave  him  the  bird's  heart  to 
eat.20  Amongst  some  Australian  tribes  the  youth  at  initia 
tion  is  smeared  with  blood  drawn  from  the  arms  either  of 
aged  men  or  of  all  the  men  present,  and  he  even  receives 
the  blood  to  drink.  Amongst  some  tribes  on  the  Darling 
this  tribal  blood  is  his  only  food  for  two  days.  Among 
some  tribes  the  youths  at  initiation  sleep  on  the  graves  of 
their  ancestors,  in  order  to  absorb  their  virtues.21  It  is, 
however,  a  very  notable  fact  that  the  initiation  of  an 
Australian  youth  is  said  to  be  conducted,  not  by  men  of 
the  same  totem,  but  by  men  of  that  portion  of  the  tribe 
into  which  he  may  marry.22  In  some  of  the  Victorian 
tribes  no  person  related  to  the  youth  by  blood  can  interfere 
or  assist  in  his  initiation.23  Whether  this  is  true  of  all 
tribes  and  of  all  the  rites  at  initiation  does  not  appear. 

Connected  with  totemism  is  also  the  Australian  cere-  Resurrec- 
mony  at  initiation  of  pretending  to  recall  a  dead  man  to  tlon- 
life  by  the  utterance  of  his  totem  name.     An  old  man  lies 

12  Livingstone,    South  Africa,    p.   13 ;   J.    Mackenzie,   Ten    Years 
North  of  the  Orange  River,  p.  391,  cf.  p.  135  n. ;  J.  A.  I.,  xvi.  83. 

13  Jour,  and  Proc.  R.  Soc.  N.  S.  Wales,  1882,  p.  206. 

14  Nat.  Tribes  of  S.  Austral.,  p.  17.         15  J.  A.  I.,  xiii.  p.  295. 
16  Hid.,  xiv.  p.  316.  17  Ibid.,  360. 

18  Jour,  and  Proc.  R.  Soc.  JV.  S.  Wales,  1882,  pp.  208. 

19  Gatschet,  Migration  Legend  of  the  Creek  Indians,  i.  p.  185. 

20  Eochefort,  Hist.  nat.  et  mor.  des  lies  Antilles  (Rotterdam,  1666), 
p.  556;  Du  Tertre,  Histoire  genfrale  des  Antilles,  vol.  ii.  p.  377. 

21  Jour,  and  Proc.  R.  Soc.  N.  S.  Wales,  1882,  p.  172. 

22  Howitt  inJ.A.L,  xiii.  458. 

23  Dawson,  Australian  Aborigines,  p.  30. 
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down  in  a  grave  and  is  covered  up  lightly  with  earth ;  but 
at  the  mention  of  his  totem  name  he  starts  up  to  life.1 
New  Sometimes  it  is  believed  that  the  youth  himself  is  killed 
birth,  by  a  being  called  Thuremlui,  who  cuts  him  up,  restores 
him  to  life,  and  knocks  out  a  tooth.2  Here  the  idea 
seems  to  be  that  of  a  second  birth,  or  the  beginning  of  a 
new  life  for  the  novice  ;  hence  he  receives  a  new  name  at 
the  time  when  he  is  circumcised,  or  the  tooth  knocked 
out,  or  the  blood  of  the  kin  poured  on  him.3  Amongst  the 
Indians  of  Virginia  and  the  Quojas  in  Africa,  the  youths 
after  initiation  pretended  to  forget  the  whole  of  their  former 
lives  (parents,  language,  customs,  &c.).  and  had  to  learn 
everything  over  again  like  new-born  babes.4  A  Wolf  clan 
in  Texas  used  to  dress  up  in  wolf  skins  and  run  about  on 
all  fours,  howling  and  mimicking  wolves;  at  last  they 
scratched  up  a  living  clansman,  who  had  been  buried  on 
purpose,  and,  putting  a  bow  and  arrows  in  his  hands,  bade 
him  do  as  the  wolves  do — rob,  kill,  and  murder.5  This 
may  have  been  an  initiatory  ceremony,  revealing  to  the 
novice  in  pantomime  the  double  origin  of  the  clan — from 
wolves  and  from  the  ground.  For  it  is  a  common  belief  with 
totem  clans  that  they  issued  originally  from  the  ground. 
Piacular  Connected  with  this  mimic  death  and  revival  of  a  clans- 
sacrifice  man  appear  to  be  the  real  death  and  supposed  revival  of 
f  totem.  ^  totem  itself.  We  have  seen  that  some  Calif ornian 
Indians  killed  the  buzzard,  and  then  buried  and  mourned 
over  it  like  a  clansman.  But  it  was  believed  that,  as  often 
as  the  bird  was  killed,  it  was  made  alive  again.  Much 
the  same  idea  appears  in  a  Zuni  ceremony  described  by  an 
eyewitness,  Mr  Gushing.  He  tells  how  a  procession  of  fifty 
men  set  off  for  the  spirit-land,  or  (as  the  Zunis  call  it) 
"  the  home  of  our  others,"  and  returned  after  four  days, 
each  man  bearing  a  basket  full  of  living,  squirming  turtles. 
One  turtle  was  brought  to  the  house  where  Mr  Gushing 
was  staying,  and  it  was  welcomed  with  divine  honours. 
It  was  addressed  as,  "  Ah  !  my  poor  dear  lost  child  or 
parent,  my  sister  or  brother  to  have  been  !  Who  knows 
which  ?  May  be  my  own  great  great  grandfather  or 
mother  ? "  Nevertheless,  next  day  it  was  killed  and  its 
flesh  and  bones  deposited  in  the  river,  that  it  might 
"  return  once  more  to  eternal  life  among  its  comrades  in 
the  dark  waters  of  the  lake  of  the  dead."  The  idea  that 
the  turtle  was  dead  was  repudiated  with  passionate  sorrow; 
it  had  only,  they  said,  "  changed  houses  and  gone  to  live 
for  ever  in  the  home  of  '  our  lost  others.' "  6  The  mean 
ing  of  such  ceremonies  is  not  clear.  Perhaps,  as  has  been 
suggested,7  they  are  piacular  sacrifices,  in  which  the  god 
dies  for  his  people.  This  is  borne  out  by  the  curses  with 
which  the  Egyptians  loaded  the  head  of  the  slain  bull.8 
Sex  Sex  Totems. — In  Australia  (but,  so  far  as  is  known  at 

totems.  present,  nowhere  else)  each  of  the  sexes  has,  at  least  in 
some  tribes,  its  special  sacred  animal,  whose  name  each 
individual  of  the  sex  bears,  regarding  the  animal  as  his  or 
her  brother  or  sister  respectively,  not  killing  it  nor  suffer 
ing  the  opposite  sex  to  kill  it.  These  sacred  animals 
therefore  answer  strictly  to  the  definition  of  totems. 

Thus  amoiigst  the  Kurnai  all  the  men  were  called  Yeerung 
(Emu-Wren)  and  all  the  women  Djeetgun  (Superb  "Warbler).  The 
birds  called  Yeerung  were  the  "brothers"  of  the  men,  and  the 
birds  called  Djeetgun  were  the  women's  "sisters."  If  the  men 
killed  an  emu-wren  they  were  attacked  by  the  women,  if  the 
women  killed  a  superb  warbler  they  were  assailed  by  the  men. 
Yeerung  and  Djeetgun  were  the  mythical  ancestors  of  the  Kurnai.9 

1  J.  A.  I.,  xiii.  453  sq.  2  76.,  xiv.  358. 

3  Angas,  i.  115  ;  Brough  Smyth,  i.  75  n;  J.  A.  L,  xiv.  357,  359; 
Nat.  Tr.  of  S.  Austr.,  pp.  232,  269. 

4  R.  Beverley,  History  of  Virginia  (London,  1722),  p.  177  sq. ; 
Dapper,  Description  de  VAfrique,  p.  268. 

5  Schoolcraft,  Ind.  Tr.,  v.  683. 

6  Mr  Cashing  in  Century  Magazine,  May  1883. 

7  See  SACRIFICE,  vol.  xxi.  p.  137. 

8  Herod.,  ii.  39.  8  Fison  and  Howitt,  194,  201  sq.,  215,  235. 


The  Eulin  tribe  in  Victoria,  in  addition  to  sixteen  clan  totems, 
has  two  pairs  of  sex  totems :  one  pair  (the  emu-wren  and  superb 
warbler)  is  identical  with  the  Kurnai  pair ;  the  other  pair  is  the 
bat  (male  totem)  and  the  small  night  jar  (female  totem).  The 
latter  pair  extends  to  the  extreme  north-western  confines  of  Vic 
toria  as  the  "man's  brother"  and  the  "woman's  sister."10  The 
Ta-ta-thi  group  of  tribes  in  New  South  Wales,  in  addition  to  regu 
lar  clan  totems,  has  a  pair  of  sex  totems,  the  bat  for  men  and  a 
small  owl  for  women  ;  men  and  women  address  each  other  as  Owls 
and  Bats ;  and  there  is  a  fight  if  a  woman  kills  a  bat  or  a  man  kills 
a  small  owl.11  Of  some  Victorian  tribes  it  is  said  that  "  the  common 
bat  belongs  to  the  men,  who  protect  it  against  injury,  even  to  the 
half  killing  of  their  wives  for  its  sake.  The  fern  owl,  or  large  goat 
sucker,  belongs  to  the  women,  and,  although  a  bird  of  evil  omen, 
creating  terror  at  night  by  its  cry,  it  is  jealously  protected  by  them. 
If  a  man  kills  one,  they  are  as  much  enraged  as  if  it  was  one  of 
their  children,  and  will  strike  him  with  their  long  poles."12 

The  sex  totem  seems  to  be  still  more  sacred  than  the 
clan  totem  ;  for  men  who  do  not  object  to  other  people 
killing  their  clan  totem  will  fiercely  defend  their  sex  totem 
against  any  attempt  of  the  opposite  sex  to  injure  it.13 

Individual  Totems. — It  is  not  only  the  clans  and  the  Indi- 
sexes  that  have  totems  ;  individuals  also  have  their  own  vidual 
special  totems,  i.e.,  classes  of  objects  (generally  species  of 
animals),  which  they  regard  as  related  to  themselves  by 
those  ties  of  mutual  respect  and  protection  which  are 
characteristic  of  totemism.  This  relationship,  however,  in 
the  case  of  the  individual  totem,  begins  and  ends  with  the 
individual  man,  and  is  not,  like  the  clan  totem,  transmitted 
by  inheritance.  The  evidence  for  the  existence  of  indi 
vidual  totems  in  Australia,  though  conclusive,  is  very 
scanty.  In  North  America  it  is  abundant. 

In  Australia  we  hear  of  a  medicine-man  whose  clan  totem  through 
his  mother  was  kangaroo,  but  whose  "secret"  (i.e.,  individual) 
totem  was  the  tiger-snake.  Snakes  of  that  species,  therefore,  would 
not  hurt  him. 14  An  Australian  seems  usually  to  get  his  individual 
totem  by  dreaming  that  he  has  been  transformed  into  an  animal  of 
the  species.  Thus  a  man  dreamed  three  times  he  was  a  kangaroo ; 
hence  he  became  one  of  the  kangaroo  kindred,  and  might  not  eat 
any  part  of  a  kangaroo  on  which  there  was  blood ;  he  might  not 
even  carry  home  one  on  which  there  was  blood.  He  might  eat 
cooked  kangaroo ;  but,  if  he  were  to  eat  the  meat  with  the  blood  on 
it,  the  spirits  would  no  longer  take  him  up  aloft15 

In  America  the  individual  totem  is  usually  the  first  animal  of 
which  a  youth  dreams  during  the  long  and  generally  solitary  fasts 
which  American  Indians  observe  at  puberty.  He  kills  the  animal 
or  bird  of  which  he  dreams,  and  henceforward  wears  its  skin  or 
feathers,  or  some  part  of  them,  as  an  amulet,  especially  on  the 
war-path  and  in  hunting.16  A  man  may  even  (though  this 'seems 
exceptional)  acquire  several  totems  in  this  way ;  thus  an  Ottawa 
medicine-man  had  for  his  individual  totems  the  tortoise,  swan, 
woodpecker,  and  crow,  because  he  had  dreamed  of  them  all  in  his 
fast  at  puberty.  The  respect  paid  to  the  individual  totem  varies 
in  different  tribes.  Among  the  Slave,  Hare,  and  Dogrib  Indians 
a  man  may  not  eat,  skin,  nor  if  possible  kill  his  individual  totem, 
which,  in  these  tribes  is  said  to  be  always  a  carnivorous  animal. 
Each  man  carries  with  him  a  picture  of  his  totem  (bought  of  a 
trader) ;  when  he  is  unsuccessful  in  the  chase,  he  pulls  out  the 
picture,  smokes  to  it,  and  makes  it  a  speech. 17 

The  Indians  of  Canada  changed  their  okki  or  manitoo  (indivi 
dual  totem)  if  they  had  reason  to  be  dissatisfied  with  it ;  their  women 
had  also  their  okkis  or  manitoos,  but  did  not  pay  so  much  heed  to 
them  as  did  the  men.  They  tattooed  their  individual  totems  on  their 
persons. 18  Amongst  the  Indians  of  San  Juan  Capistrano,  a  figure 
of  the  individual  totem,  which  was  acquired  as  usual  by  fasting, 
was  moulded  in  a  paste  made  of  crushed  herbs  on  the  right  arm 
of  the  novice.  Fire  was  then  set  to  it,  and  thus  the  figure  of 
the  totem  was  burned  into  the  flesh.19  Sometimes  the  individual 
totem  is  not  acquired  by  the  individual  himself  at  puberty,  but  is 


10  J.  A.  L,  xv.  p.  416  ;  cf.  xii.  p.  507. 

11  Ibid.,  xiv.  350.         ^  Dawson,  Australian  Aborigines,  p.  52. 
13  J.  A.  L,  xiv.  p.  350.         14  Ibid.,  xvi.  p.  50.         15  Ibid.,  45. 

16  Catlin,  JV.  Amer.  Indians,  i.  p.  36  sq. ;  Schoolcraft,  Ind.  Tr.,  v. 
p.  196 ;  Id.,  Amer.  Ind.,  p.  213 ;  Sproat,  Scenes  and  Studies  of  Savage 
Life,  p.  173  sq. ;  Bancroft,  i.  283  sq.  ;  Id.,  iii.  156;  Mayne,  Brit. 
Columb.,  p.  302;  P.  Jones,  Hist.  Ojebway  Ind.,  p.  87  sq.,  &c. 

17  Annual  Report  of  the  Smithsonian  Institution  for  1866,  p.  307. 

18  Charlevoix,  Hist,  de  la  Nouv.  Fr.,  vi.  67  sq.     The  word  okki  is 
Huron ;  manitoo  is  Algonkin  (ibid. ;  Sagard,  Le  grand  Voyage  du  pays 
des  Hurons,  p.  231). 

19  Boscana  in  A.  Eobinson's  Life  in  California,  pp.  270  sq.,  273; 
Bancroft,  i.  414,  iii.  167  sq. 
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fixed  for  him  independently  of  his  will  at  birth.  Thus  among 
the  tribes  of  the  isthmus  of  Tehuantepec,  when  a  woman  was  about 
to  be  confined,  the  relations  assembled  in  the  hut  and  drew  on  the 
floor  figures  of  different  animals,  rubbing  each  one  out  as  soon  as 
it  was  finished.  This  went  on  till  the  child  was  born,  and  the  figure 
that  then  remained  sketched  on  the  ground  was  the  child's  tona  or 
totem.  When  he  grew  older  the  child  procured  his  totem  animal 
and  took  care  of  it,  believing  that  his  life  was  bound  up  with  the 
animal's,  and  that  when  it  died  he  too  must  die.1  Similarly  in 
Samoa,  at  child-birth  the  help  of  several  ' '  gods  "  was  invoked  in 
succession,  and  the  one  who  happened  to  be  addressed  at  the 
moment  of  the  birth  was  the  infant's  totem.  These  "  gods  "  were 
dogs,  eels,  sharks,  lizards,  &c.  A  Samoan  had  no  objection  to  eat 
another  man's  "god"  ;  but  to  eat  his  own  would  have  been  death 
or  injury  to  him.2  Sometimes  the  okkis  or  mauitoos  acquired  by 
dreams  are  not  totems  but  fetiches,  being  not  classes  of  objects  but 
individual  objects,  such  as  a  particular  tree,  rock,  knife,  pipe,  &c.3 

Besides  the  clan  totem,  sex  totem,  and  individual  totem, 
there  are  (as  has  been  indicated)  some  other  kinds  or 
varieties  of  totems ;  but  the  consideration  of  them  had 
better  be  deferred  till  after  the  consideration  of  the  social 
organization  based  on  totemism. 

Blood  Social  Aspect  of  Totemism,  or  the  relation  of  the  men  of 
feud.  a  totem  to  each  other  and  to  men  of  other  totems. — (1)  All 
the  members  of  a  totem  clan  regard  each  other  as  kins 
men  or  brothers  and  sisters,  and  are  bound  to  help  and 
protect  each  other.  The  totem  bond  is  stronger  than  the 
bond  of  blood  or  family  in  the  modern  sense.  This  is  ex 
pressly  stated  of  the  clans  of  western  Australia  and  of 
north-western  America,4  and  is  probably  true  of  all  societies 
where  totemism  exists  in  full  force.  Hence  in  totem  tribes 
every  local  group,  being  necessarily  composed  (owing  to 
exogamy)  of  members  of  at  least  two  totem  clans,  is  liable 
to  be  dissolved  at  any  moment  into  its  totem  elements  by 
the  outbreak  of  a  blood  feud,  in  which  husband  and  wife 
must  always  (if  the  feud  is  between  their  clans)  be  arrayed 
on  opposite  sides,  and  in  which  the  children  will  be  arrayed 
against  either  their  father  or  their  mother,  according  as  de 
scent  is  traced  through  the  mother  or  through  the  father.5 
In  blood  feud  the  whole  clan  of  the  aggressor  is  responsible 
for  his  deed,  and  the  whole  clan  of  the  aggrieved  is  entitled 
to  satisfaction.6  Nowhere  perhaps  is  this  solidarity  carried 
farther  than  among  the  Goajiros  in  Colombia,  South  Ame 
rica.  The  Goajiros  are  divided  into  some  twenty  to  thirty 
totem  clans,  with  descent  in  the  female  line ;  and  amongst 
them,  if  a  man  happens  to  cut  himself  with  his  own  knife, 
to  fall  off  his  horse,  or  to  injure  himself  in  any  way,  his 
family  on  the  mother's  side  immediately  demand  payment 
as  blood-money  from  him.  "  Being  of  their  blood,  he  is 
not  allowed  to  spill  it  without  paying  for  it."  His  father's 
family  also  demands  compensation,  but  not  so  much.7 
Exo-  (2)  Exogamy. — Persons  of  the  same  totem  may  not 

gamy,  marry  or  have  sexual  intercourse  with  each  other.  The 
Navajos  believe  that  if  they  married  within  the  clan 
"  their  bones  would  dry  up  and  they  would  die."  8  But 
the  penalty  for  infringing  this  fundamental  law  is  not 
merely  natural;  the  clan  steps  in  and  punishes  the  offenders. 
In  Australia  the  regular  penalty  for  sexual  intercourse  with 
a  person  of  a  forbidden  clan  is  death. 

It  matters  not  whether  the  woman  be  of  the  same  local  group  or 
has  been  captured  in  war  from  another  tribe  ;  a  man  of  the  wrong 

1  Bancroft,  i.  661.  2  Turner,  Samoa,  17. 

3  Lafitau,  Mceursdes  Sauvages  Ameriquains,  i.  370 sq.;  Charlevoix, 
Hist,  de  la  Nouv.  Fr.,  vi.  68  ;  Kohl,  Kitchi  Garni,  i.  85  sq. 

4  Grey,  Jour.,  ii.  231 ;  Report  of  the  Smithsonian  Inst.  for  1866, 
p.  315;  Petroff,  Rep.  on  Alaska,  p.  165.     Other  authorities  speak 
to  the  superiority  of  the  totem  bond  over  the  tribal  bond  (Morgan, 
League  of  the  Iroquois,   p.    82;   Mayne,   Brit.    Columb.,    p.    257; 
American  Antiquarian,  ii.  p.  109). 

5  Grey,  Journals,  ii.  230,  238  sq.;  Smithsonian  Rep.,  loc.  cit. 

6  Fison  and  Howitt,  156  sq.,  216  sq.    Sometimes  the  two  clans  meet 
and  settle  it  by  single  combat  between  picked  champions  (Jour,  and 
Proc.  R.  Soc.  &.  S.  Wales,  1882,  p.  226). 

7  Simons  in  Proc.  R.  Geogr.  Soc.,  Dec.  1885,  p.  789  sq. 

8  Bourke,  Snake  Dance  of  the  Moquis  of  Arizona,  p.  279. 


clan  who  uses  her  as  his  wife  is  hunted  down  and  killed  by  his 
clansmen,  and  so  is  the  woman ;  though  in  some  cases,  if  they  suc 
ceed  in  eluding  capture  for  a  certain  time,  the  offence  may  be  con 
doned.  In  the  Ta-ta-thi  tribe,  New  South  Wales,  m  the  rare 
cases  which  occur,  the  man  is  killed  but  the  woman  is  only  beaten 
or  speared,  or  both,  till  she  is  nearly  dead ;  the  reason  given  for  not 
actually  killing  her  being  that  she  was  probably  coerced.  Even  in 
casual  amours  the  clan  prohibitions  are  strictly  observed ;  any 
violations  of  these  prohibitions  "are  regarded  with  the  utmost 
abhorrence  and  are  punished  by  death."9  An  important  exception 
to  these  rules,  if  it  is  correctly  reported,  is  that  of  the  Port  Lincoln 
tribe,  which  is  divided  into  two  clans,  Mattiri  and  Karraru,  and  it 
is  said  that  though  persons  of  the  same  clan  never  marry,  yet  "  they 
do  not  seem  to  consider  less  virtuous  connexions  between  parties  of 
the  same  class  [clan]  incestuous."10  Again,  of  the  tribes  on  the 
lower  Murray,  lower  Darling,  &c.,  it  is  said  that  though  the  slight 
est  blood  relationship  is  with  them  a  bar  to  marriage,  yet  in  their 
sexual  intercourse  they  are  perfectly  free,  and  incest  of  every  grade 
continually  occurs.11 

In  America  the  Algonkins  consider  it  highly  criminal 
for  a  man  to  marry  a  woman  of  the  same  totem  as  himself, 
and  they  tell  of  cases  where  men,  for  breaking  this  rule, 
have  been  put  to  death  by  their  nearest  relations.12 

In  some  tribes  the  marriage  prohibition  only  extends  to  Phratries. 
a  man's  own  totem  clan  ;  he  may  marry  a  woman  of  any 
totem  but  his  own.  This  is  the  case  with  the  Haidas  of 
the  Queen  Charlotte  Islands,13  and,  so  far  as  appears,  the 
Narrinyeri  in  South  Australia,14  and  the  western  Aus 
tralian  tribes  described  by  Sir  George  Grey.15  Oftener, 
however,  the  prohibition  includes  several  clans,  in  none  of 
which  is  a  man  allowed  to  marry.  For  such  an  exogamous 
group  of  clans  within  the  tribe  it  is  convenient  to  have  a 
name  ;  we  shall  therefore  call  it  a  phratry  (L.  H.  Morgan), 
defining  it  as  an  exogamous  division  intermediate  between 
the  tribe  and  the  clan.  The  evidence  goes  to  show  that 
in  many  cases  it  was  originally  a  totem  clan  which  has 
undergone  subdivision. 

The  Choctaws,  for  example,  were  divided  into  two  phratries,  American 
each  of  which  included  four  clans;  marriage  was  prohibited  be- phratries. 
tween  members  of  the  same  phratry,  but  members  of  either  phratry 
could  marry  into  any  clan  of  the  other.16  The  Seneca  tribe  of 
the  Iroquois  was  divided  into  two  phratries,  each  including  four 
clans, — the  Bear,  Wolf,  Beaver,  and  Turtle  clans  forming  one 
phratry,  and  the  Deer,  Snipe,  Heron,  and  Hawk  clans  forming  the 
other.  Originally,  as  among  the  Choctaws,  marriage  was  prohibited 
within  the  phratry  but  was  permitted  with  any  of  the  clans  of 
the  other  phratry ;  the  prohibition,  however,  has  now  broken  down, 
and  a  Seneca  may  marry  a  woman  of  any  clan  but  his  own.  Hence 
phratries,  in  our  sense,  no  longer  exist  among  the  Scnecas,  though 
the  organization  survives  for  certain  religious  and  social  purposes.17 

The  phratries  of  the  Thlinkets  and  the  Jlohegans  deserve  especial 
attention,  because  each  phratry  bears  a  name  which  is  also  the 
name  of  one  of  the  clans  included  in  it.  The  Thlinkets  are  divided 
as  follows : — Raven  phratry,  with  clans  Haven,  Frog,  Goose,  Sea- 
Lion,  Owl,  Salmon  ;  Wolf  phratry,  with  clans  Wolf,  Bear,  Eagle, 
Whale,  Shark,  Auk.  Members  of  the  Raven  phratry  must  marry 
members  of  the  Wolf  phratry,  and  vice  versa.iS  Considering  the 
prominent  parts  played  in  Thlinket  mythology  by  the  ancestors  of 
the  two  phratries,  and  considering  that  the  names  of  the  phratries 
are  also  names  of  clans,  it  seems  probable  that  the  Raven  and 
Wolf  were  the  two  original  clans  of  the  Thlinkets,  which  afterwards 
by  subdivision  became  phratries.  This  was  the  opinion  of  the 
Russian  missionary  Veniaminoff,  the  best  early  authority  on  the 
tribe.19  Still  more  clearly  do  the  Mohegan  phratries  appear  to 
have  been  formed  by  subdivision  from  clans.  They  are  as  follows  : 20 
— Wolf  phratry,  with  clans  Wolf,  Bear,  Dog,  Opossum;  Turtle 


9  Howitt  in  Rep.  of  Smithsonian  Inst.  for  1883,  p.  804 ;  Fison  and 
Howitt,  pp.  64-67,  289,  344  sq.;  J.  A.  I.,  xiv.  p.  351  sq. 

10  Nat.  Tr.  of  S.  Australia,  p.  222. 

11  Jour,  and  Proc.  R.  Soc.  N.  S.  Wales,  1883,  p.  24;  Transactions 
of  the  Royal  Society  of  Victoria,  vi.  p.  16. 

12  James  in  Tanner's  Narr.,  p.  313. 

13  Geol.  Sur.  of  Canada,  Rep.  for  1878-79,  p.  134s. 

14  Nat.  Tr.  of  S.  Austr.,  p.  12;  J.  A.  /.,  xii.  p.  46. 

15  Grey,  Jour.,  ii.  p.  226. 

16  Arch&ologia  Americana,  Trans,  and  Collect.  Americ.  Antiq.  Soc., 
vol.'ii.  p.  109;  Morgan,  A.  S.,  pp.  99,  162. 

17  Morgan,  op.  cit.,  pp.  90,  94  sq. 

18  A.  Krause,  Die  Tlinkit-Indianer,  112,  220;  Holmberg,  op.  cit., 
293,  313;  Pinart  in  Bull.  Soc.  Anthrop.  Paris,  7th  Nov.  1872,  p. 
792  sq. ;  PetrofF,  Rep.  on  Alaska,  p.  165  sq. 

19  Petroff,  op.  cit.,  p.  166.  20  Morgan,  p.  174. 


TOTB.MISM 


473 


phratry,  with  clans  Little  Turtle,  Mud  Turtle,  Great  Turtle,  Yellow 
Eel;  Turkey  phratry,  with  clans  Turkey,  Crane,  Chicken.  Here 
we  are  almost  forced  to  conclude  that  the  Turtle  phratry  was  origin 
ally  a  Turtle  clan  which  subdivided  into  a  number  of  clans,  each 
of  which  took  the  name  of  a  particular  kind  of  turtle,  while  the 
Yellow  Eel  clau  may  have  been  a  later  subdivision.  Thus  we  get 
a  probable  explanation  of  the  origin  of  split  totems ;  they  seem  to 
have  arisen  by  the  segmentation  of  a  single  original  clan,  which 
had  a  whole  animal  for  its  totem,  into  a  number  of  clans,  each  of 
which  took  the  name  either  of  a  part  of  the  original  animal  or  of  a 
subspecies  of  it.  "We  may  conjecture  that  this  was  the  origin  of 
the  Grey  Wolf  and  Yellow  Wolf  and  Great  Turtle  and  Little  Turtle 
clans  of  the  Tuscarora-Iroquois;1  the  Black  Eagle  and  White  Eagle 
and  the  Deer  and  Deer-Tail  clans  of  the  Raws  ;2  and  of  the  Highland 
Turtle  (striped),  Highland  Turtle  (black),  Mud  Turtle,  and  Smooth 
Large  Turtle  clans  of  the  Wyandots  (Hurons).3  Warren  actually 
states  that  the  numerous  Bear  clan  of  the  Ojibways  was  formerly 
subdivided  into  subclans,  each  of  which  took  for  its  totem  some 
part  of  the  Bear's  body  (head,  foot,  ribs,  &c.),  but  that  these  have 
now  merged  into  two,  the  Common  Bear  and  the  Grizzly  Bear.4 
The  subdivision  of  the  Turtle  (Tortoise)  clan,  which  on  this  hypo 
thesis  has  taken  place  among  the  Tuscarora-Iroquois,  is  nascent 
among  the  Onondaga-Iroquois,  for  among  them  "the  name  of  this 
clan  is  Hahnowa,  which  is  the  general  word  for  tortoise;  but  the 
clan  is  divided  into  two  septs  or  subdivisions,  the  Hanyatengona, 
or  Great  Tortoise,  and  the  Nikahnowaksa,  or  Little  Tortoise,  which 
together  are  held  to  constitute  but  one  clan. "  5 

On  the  other  hand,  fusion  of  clans  is  known  to  have 
taken  place,  as  among  the  Haidas,  where  the  Black  Bear 
and  Fin-Whale  clans  have  united  ;6  and  the  same  thing  has 
happened  to  some  extent  among  the  Omahas  and  Osages.7 
Aus-  In  Australia  the  phratries  are  still  more  important  than 

tralian  jn  America.  Messrs  Howitt  and  Fison,  who  have  done 
a  nes'  so  much  to  advance  our  knowledge  of  the  social  system  of 
the  Australian  aborigines,  have  given  to  these  exogamous 
divisions  the  name  of  classes ;  but  the  term  is  objection 
able,  because  it  fails  to  convey  (1)  that  these  divisions  are 
kinship  divisions,  and  (2)  that  they  are  intermediate 
divisions ;  whereas  the  Greek  term  phratry  conveys  both 
these  meanings,  and  is  therefore  appropriate. 

We  have  seen  examples  of  Australian  tribes  in  which 
members  of  any  clan  are  free  to  marry  members  of  any 
clan  but  their  own ;  but  such  tribes  appear  to  be  excep 
tional.  Often  an  Australian  tribe  is  divided  into  two 
(exogamous)  phratries,  each  of  which  includes  under  it  a 
number  of  totem  clans ;  and  of tener  still  there  are  sub- 
phratries  interposed  between  the  phratry  and  the  clans, 
each  phratry  including  two  subphratries,  and  the  sub- 
phratries  including  totem  clans.  We  will  take  examples 
of  the  former  and  simpler  organization  first. 

The  Turra  tribe  in  Yorke  Peninsula,  South  Australia,  is  divided 
into  two  phratries,  Wiltu  (Eaglehawk)  and  Miilta  (Seal).  The 
Eaglehawk  phratry  includes  ten  totem  clans  (Wombat,  Wallaby, 
Kangaroo,  Iguana,  Wombat-Snake,  Bandicoot,  Black  Bandicoot, 
Crow,  Rock  Wallaby,  and  Emu);  and  the  Seal  phratry  includes 
six  ( \Vild  Goose,  Butterfish,  Mullet,  Schnapper,  Shark,  and  Salmon). 
The  phratries  are  of  course  exogamous,  but  (as  with  the  Choctaws, 
Mohegan,  and,  so  far  as  appears,  all  the  American  phratries)  any 
clan  of  the  one  phratry  may  intermarry  with  any  clan  of  the  other 
phratry.8  But  the  typical  Australian  tribe  is  divided  into  two 
exogamous  phratries ;  each  of  these  phratries  is  subdivided  into 
two  subphratries ;  and  these  subphratries  are  subdivided  into  an 
indefinite  number  of  totem  clans.  The  phratries  being  exogamous, 
it  follows  that  their  subdivisions  (the  subphratries  and  clans)  are 
so  also.  The  well-known  Kamilaroi  tribe  in  New  South  Wales 
will  serve  as  an  example.  Its  subdivisions  are  as  follows : 9 — 


Phratries. 

Subphratries. 

Totem  Clans. 

Dilbi. 
Kupathiu.       -i 

Muri.io  f 
Kubi.  } 

Ipai.  ( 
kumbo.  ( 

Kangaroo,  Opossum,  Bandicoot,  Padimelon, 
Iguana,  Black  Duck,    Eaglehawk.  Scrub 
Turkey,  Yellow-Fish,  Honey-Fish,  Bream. 
Emu,  Cai  pet-Snake,  Black  Snake,  Ked  Kan 
garoo,  Honey,  Walieroo,  Frog,  Cod-Fish. 

1  Morgan,  op.  cit.,  p.  73.      2  Morgan,  p.  156.      3  First  Rep.,  p.  59. 

4  Collections  of  the  Minnesota  Historical  Society,  v.  p.  49. 

5  H.  Hale,  The  Iroquois  Book  of  Rites,  p.  53  sq. 

6  Geol.  Surv.  of  Canada,  Rep.  for  1S7S-79,  p.  134B. 

7  Third  Rep.,  p.  235;  American  Naturalist,  xviii.  p.  114. 

8  Fison  and  Howitt,  p.  285.  9  J.  A.  I.,  xii.  500. 

10  Corresponding  female  forms  are  made  by  adding  tha  to  these  male 
names :  Mori — Mathu  (for  Muritha),  Kubi — Kubitha,  &c. 


In  such  tribes  the  freedom  of  marriage  is  still  more  curtailed. 
A  subphratry  is  not  free  to  marry  into  either  snbphratry  of  the 
other  phratry ;  each  subphratry  is  restricted  in  its  choice  of  partners 
to  one  subphratry  of  the  other  phratry;  Muri  can  only  marry 
Kumbo,  and  vice  versa ;  Kubi  can  only  marry  Ipai,  and  vice  versa. 
Hence  (supposing  the  tribe  to  be  equally  distributed  between  the 
phratries  and  subphratries),  whereas  under  the  two  phratry  and 
clan  system  a  man  is  free  to  choose  a  wife  from  half  the  women  of 
the  tribe,  under  the  phratry,  subphratry,  and  clan  system  he  is 
restricted  in  his  choice  to  one  quarter  of  the  women. 

A  remarkable  feature  of  the  Australian  social  organiza-  Equiva- 
tion  is  that  divisions  of  one  tribe  have  their  recognized  lence 
equivalents  in  other  tribes,  whose  languages,  including  the  +  ^^ 
names  for  the  tribal  divisions,  are  quite  different.  A  tribal 
native  who  travelled  far  and  wide  through  Australia  stated  divisions. 
that  "  he  was  furnished  with  temporary  wives  by  the 
various  tribes  with  whom  he  sojourned  in  his  travels;  that 
his  right  to  these  women  was  recognized  as  a  matter  of 
course ;  and  that  he  could  always  ascertain  whether  they 
belonged  to  the  division  into  which  he  could  legally  marry, 
'  though  the  places  were  1000  miles  apart,  and  the  lan 
guages  quite  different.' "  u  Again,  it  is  said  that  "  in  cases 
of  distant  tribes  it  can  be  shown  that  the  class  divisions 
correspond  with  each  other,  as  for  instance  in  the  classes 
of  the  Flinders  river  and  Mitchell  river  tribes ;  and  these 
tribes  are  separated  by  400  miles  of  country,  and  by  many 
intervening  tribes.  But,  for  all  that,  class  corresponds  to 
class  in  fact  and  in  meaning  and  in  privileges,  although 
the  name  may  be  quite  different  and  the  totems  of  each 
dissimilar." 12  Particular  information,  however,  as  to  the 
equivalent  divisions  is  very  scanty.13  This  systematic  cor 
respondence  between  the  intermarrying  divisions  of  distinct 
and  distant  tribes,  with  the  rights  which  it  conveys  to  the 
members  of  these  divisions,  points  to  sexual  communism 
on  a  scale  to  which  there  is  perhaps  no  parallel  elsewhere, 
certainly  not  in  North  America,  where  marriage  is  always 
within  the  tribe,  though  outside  the  clan.14  But  even  in 
Australia  a  man  is  always  bound  to  marry  within  a  certain 
kinship  group ;  that  group  may  extend  across  the  whole 
of  Australia,  but  nevertheless  it  is  exactly  limited  and 
defined.  If  endogamy  is  used  in  the  sense  of  prohibition 
to  marry  outside  of  a  certain  kinship  group,  whether  that 
group  be  exclusive  of,  inclusive  of,  or  identical  with  the 
man's  own  group,  then  marriage  among  the  totem  societies 
of  Australia,  America,  and  India  is  both  exogamous  and 
endogamous ;  a  man  is  forbidden  to  marry  either  within 
his  own  clan  or  outside  of  a  certain  kinship  group.15 

(3)  Rules  of  Descent. — In  a  large  majority  of  the  totem  Rules  of 
tribes  at  present  known  to  us  in  Australia  and  North  descent. 
America  descent  is  in  the  female  line;  i.e.,  the  children 
belong  to  the  totem  clan  of  their  mother,  not  to  that  of 
their  father.     In  Australia  the  proportion  of  tribes  with 
female  to  those  with  male  descent  is  as  four  to  one ;  in 
America  it  is  between  three  and  two  to  one. 

As  to  the  totem  tribes  of  Africa,  descent  among  the  Damaras  is 
in  the  female  line,16  and  there  are  traces  of  female  kin  among  the 
Bechuanas.17  Among  the  Bakalai  property  descends  in  the  male 
line,  but  this  is  not  a  conclusive  proof  that  descent  is  so  reckoned  ; 
all  the  clans  in  the  neighbourhood  of  the  Bakalai  have  female 
descent  both  for  blood  and  property.18  In  Bengal,  where  there  is  a 
considerable  body  of  totem  tribes,  Mr  Risley  says  that  after  careful 
search  he  and  his  coadjutors  have  found  no  tribe  with  female 
descent,  and  only  a  single  trace  of  it  in  one.19  Among  the  totem 


11  Fison  and  Howitt,  p.  53  sq. ;  cf.  Brougb.  Smyth,  i.  p.  91. 

12  J.  A.  I.,  xiii.  p.  300. 

13  For  a  few  particulars  see   Fison   and  Howitt,  38,   40;  Brough 
Smyth,  ii.  288;  /.  A.  I.,  xiii.  304,  306,  346,  xiv.  348  sq.,  351. 

14  First  Rep.,  p.  63.     Between  North- American  tribes  "there  were 
no  intermarriages,  no  social  intercourse,  no  intermingling  of  any  kind, 
except  that  of  mortal  strife  "  (Dodge,  Our  Wild  Indians,  p.  45). 

15  Cf.  First  Rep.,  loc.  cit.;  As.  Quart.  Rev.,  July  1886,  p.  89  sq. 

16  Anderson,  Lake  Ngami,  p.  221. 

17  Casalis,  The  Basutos,  p.  179  sq. 

18  Du  Chaillu,  Journey  to  Ashango  Land,  429  ;  Id.,  Equal.  Afr.t 
308  sq.  J9  As.  Quart.  Rev.,  July  1886,  p.  94. 
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tribes  of  Bengal  descent  is  male.1  In  Assam  the  exogamous  totem 
clans  of  the  Kasias  have  female  descent,2  as  also  have  the  exogamous 
clans  of  the  Garos,  but  it  does  not  appear  whether  their  clans  are 
totem  clans,  though  some  of  their  legends  point  to  totemism.3 
Indirect  In  the  Australian  tribal  organization  of  two  phratries, 
descent.  four  subphratries,  and  totem  clans,  there  occurs  a  peculiar 
form  of  descent  of  which  no  plausible  explanation  has  yet 
been  offered.  It  seems  that  in  all  tribes  thus  organized 
the  children  are  born  into  the  subphratry  neither  of  their 
father  nor  of  their  mother,  and  that  descent  in  such  cases 
is  either  female  or  male,  according  as  the  subphratry  into 
which  the  children  are  born  is  the  companion  subphratry 
of  their  mother's  or  of  their  father's  subphratry.  In  the 
former  case  we  have  what  may  be  called  indirect  female 
descent;  in  the  latter,  indirect  male  descent.  But  it  is 
only  in  the  subphratry  that  descent  is  thus  indirect.  In 
the  totem  clan  it  is  always  direct ;  the  child  belongs  to 
the  clan  either  of  its  mother  or  of  its  father.  Thus,  in  the 
typical  Australian  organization,  descent,  whether  female 
or  male,  is  direct  in  the  phratry,  indirect  in  the  sub 
phratry,  and  direct  in  the  clan. 

To  take  examples,  the  following  is  the  scheme  of  descent,  so  far 
as  the  phratries  and  subphratries  are  concerned,  in  the  Kainilaroi: — 


Phratries. 

Male. 

Marries 

Children  are 

Dilbi. 

Muri. 
Kubi. 

Kumbo. 
Ipai. 

Ipai. 
Kumbo 

Enpathin.    •< 

Ipai. 
K  urn  bo. 

Kubi. 
Muri. 

Muri. 
Kubi. 

This  is  an  example  of  indirect  female  descent,  because  the  child 
ren  belong  to  the  companion  subphratry  of  their  mother,  not  to 
the  companion  subphratry  of  their  father.  But  in  the  totems  the 
female  descent  is  direct  ;  e.g.,  if  the  father  is  Muri-Kangaroo  and 
the  mother  is  Ktimbo-Emu,  the  children  will  be  Ipai-Emu  ;  if  the 
mother  is  Kumbo-Baudicoot,  the  children  will  be  Ipai- Bandicoot.4 

The  following  is  the  scheme  of  descent  in  the  Kiabara  tribe  :5 — 


Phratries. 

Male. 

Marries 

Children  are 

Dilebi. 
Cubatine.      -j 

Baring. 
Turowine. 
Bulcoin. 
Bundah. 

Bundah. 
Bulcoin. 
Turowine. 
Baring. 

Turowine. 
Baring. 
Bundah. 
Bulcoin. 

This  is  an  example  of  indirect  male  descent,  because  the  children 
belong  to  the  companion  subphratry  of  their  father,  not  to  the 
companion  subphratry  of  their  mother.  We  have  no  information 
as  to  the  totems,  but  on  the  analogy  of  indirect  female  descent  we 
should  expect  them  to  be  taken  from  the  father.  This  at  any  rate 
is  true  of  a  large  tribe  or  group  of  tribes  to  the  south  of  the  Gulf 
of  Carpentaria ;  their  rules  of  marriage  and  descent,  so  far  as  concerns 
the  subphratries,  are  like  those  of  the  Kiabara,  and  the  totems 
(which  at  the  lower  Leichhardt  river  are  the  names  of  fish)  are 
inherited  from  father  to  son.6 

In  some  Australian  tribes  sons  take  their  totems  from  their 
father  and  daughters  from  their  mother.  Thus  the  Dieri  in  South 
Australia  are  divided  into  two  phratries,  each  of  which  includes 
under  it  sixteen  totem  clans,  (Caterpillar,  Mullet,  Dog,  Rat, 
Kangaroo,  Frog,  Crow,  &c.);7  and  if  a  Dog  man  marries  a  Rat 
woman,  the  sons  of  this  marriage  are  Dogs  and  the  daughters  are 
Rats.8  The  Ikula  (Morning  Star)  tribe,  at  the  head  of  the  Great 
Australian  Bight,  has,  with  certain  exceptions,  the  same  rule  of 
descent.9 

Besides  the  tribes  whose  line  of  descent  is  definitely 

emae  the  female  or  male  line>  or>  as  Wltn  tae  Dieri  and 

to^ruale  Ikula,  half-way  between  the  two,  there  are  a  number  of 
descent,  tribes  among  whom  a  child  may  be  entered  in  either  his 
mother's  or  his  father's  clan.  Among  the  Haidas,  children 
regularly  belong  to  the  totem  clan  of  their  mother;  but 
in  very  exceptional  cases,  when  the  clan  of  the  father  is 
reduced  in  numbers,  the  newly-born  child  may  be  given 

1  As.  Quart.  Rev.,  July  1886,  p.  94. 

2  Dalton,  Ethn.  of  Beng.,  p.  56  sq. ;  W.  W.  Hunter,  Statistical  Ac 
count  of  Assam,  ii.  p.  217  sq. 

3  Dalton,  op.  cit.,  60,  63;  Hunter,  op.  cit.,  ii.  154  sq. 

4  Fison  and  Howitt,  p.  37  sq. ;  J.  A.  I.,  xiii.  335,  341,  344. 

6  J.  A.  I.,  xiii.  336,  3'41.  6  Ibid ^  xii  504 

7  Ibid.,  xii.  500.  8  Letter  of  Mr  S.  Gason  to  the  present  writer. 
9  J.  A.  L,  xii.  509. 


to  the  father's  sister  to  suckle.  It  is  then  spoken  of  as 
belonging  to  the  paternal  aunt,  and  is  counted  to  its 
father's  clan.10  Among  the  Dela wares  descent  is  regularly 
in  the  female  line  ;  but  it  is  possible  to  transfer  a  child  to 
its  father's  clan  by  giving  it  one  of  the  names  which  are 
appropriated  to  the  father's  clan.11  In  the  Hervey  Islands, 
South  Pacific,  the  parents  settled  beforehand  whether  the 
child  should  belong  to  the  father's  or  mother's  clan.  The 
father  usually  had  the  preference ;  but  sometimes,  when  the 
father's  clan  was  one  which  was  bound  to  furnish  human 
victims  from  its  ranks,  the  mother  had  it  adopted  into  her 
clan  by  having  the  name  of  her  totem  pronounced  over  it.12 
In  Samoa  at  the  birth  of  a  child  the  father's  totem  was  usu 
ally  prayed  to  first;  but  if  the  birth  was  tedious,  the  mother's 
totem  was  invoked  ;  and  whichever  happened  to  be  invoked 
at  the  moment  of  birth  was  the  child's  totem  for  life.13 

When  a  North  American  tribe  is  on  the  march,  the  members  of  Arrange- 
each  totem  clan  camp  together,  and  the  clans  are  arranged  in  a  meat  of 
fixed  order  in  camp,  the  whole  tribe   being  arranged  in  a  great  claus  on 
circle  or  in  several  concentric  circles.14    When  the  tribe  lives  in  the  march, 
settled  villages  or  towns,   each   clan    has    its  separate    ward.15  &c. 
The  clans  of  the  Osages  are  divided  into  war  clans  and  peace  clans ; 
when  they  are  out  on  the  buffalo  hunt,  they  camp  on  opposite  sides 
of  the  tribal  circle ;  and  the  peace  clans  are  not  allowed  to  take 
animal  life  of  any  kind ;  they  must  therefore  live  on  vegetables 
unless  they  can  obtain  meat  in  exchange  for  vegetables  from  the 
war  clans.'6    Members  of  the  same  clan  are  buried  together  and 
apart  from  those  of  other  clans ;  hence  the  remains  of  husband 
and  wife,   belonging  as   they  do  to  separate  clans,  do  not  rest 
together.17     It  is  remarkable  that  among  the  Thlinkets  the  body 
must  always  be  carried  to  the  funeral  pyre  and  burned  by  men  of 
another  totem,18  and  the  presents  distributed  on" these  occasions  by 
the  representatives  of  the  deceased  must  always  be  made  to  men 
of  a  different  clan.19 

Here  we  must  revert  to  the  religious  side  of  totemism,  Phratric 
in  order  to  consider  some  facts  which  have  emerged  from  and  Sl\°- 
the  study  of  its  social  aspect.  We  have  seen  that  some  P'|r 
phratries,  both  in  America  and  Australia,  bear  the  names 
of  animals;20  and  in  the  case  of  the  Thlinkets  and  Mohegans 
we  have  seen  reason  to  believe  that  the  animals  which 
give  their  names  to  the  phratries  were  once  clan  totems. 
The  same  seems  to  hold  of  the  names  of  the  Australian 
phratries,  Eaglehawk,  Crow,  and  Seal,  or  at  least  of  Eagle- 
hawk  and  Crow,  for  these  are  clan  totems  in  other  tribes, 
and  are,  besides,  important  figures  in  Australian  mytho 
logy.  Indeed,  there  appears  to  be  direct  evidence  that  both 
the  phratries  and  subphratries  actually  retain,  at  least  in 
some  tribes,  their  totems.  Thus  the  Port  Mackay  tribe  in 
Queensland  is  divided  into  two  phratries,  Yungaru  and 
Wutaru,  with  subphratries  Gurgela,  Burbia,  Wungo,  and 
Kubera ;  and  the  Yungaru  phratry  has  for  its  totem  the 
alligator,  and  Wutaru  the  kangaroo,21  while  the  sub 
phratries  have  for  their  totems  the  emu  (or  the  carpet 
snake),  iguana,  opossum,  and  kangaroo  (or  scrub  turkey).22 

10  GeoL  Surv.  of  Canada,  Rep.  for  1878-79,  p.  134s. 

11  Morgan,  A.  S.,  p.  172  sq. 

12  Gill,  Myths  and  Songs  of  the  South  Pacific,  p.  36. 

13  Turner,  Samoa,  p.  78  sq.     The  child  might  thus  be  transferred 
to  a  clan  which  was  that  neither  of  his  father  nor  of  his  mother. 

14  First  Rep.,  64;  Third  Rep.,  219;  Amer.  Naturalist,  xviii.  113. 

15  Gatschet,  Migration  Legend  of  the  Creek  Indians,  154 ;  Bourke, 
Snake  Dance,  229;  Acad.,  27th  Sept.  1884,  p.  203. 

18  Rev.  J.  Owen  Dorsey  in  A  merican  Naturalist,  xviii.  p.  113. 

17  Aclair,  Hist.  Amer.  Ind.,  183  sq.;  Morgan,  A.  S.,  83  sq. ;  Brinton, 
The  Lenape  and  their  Legends,  54;  Id.,  Myths  of  the  New  World, 
87  n;  A.  Hodgson,  Letters  from  North  America,  i.  p.  259  ;  Dalton, 
Eth.  of  Beng.,  56  ;  cf.  Robertson  Smith,  Kinship  and  Marriage 
in  Early  Arabia,  315  sq.  18  Holmberg,  op.  cit.,  324. 

19  Krause,  Die  Tlinkit-Indianer,  223. 

20  As  among  the  Chickasas,  Thliukets,  and  Mohegans  in  America, 
and  the  Turra,  Ngarego,  and  Theddora  tribes  in  Australia.     The  sub 
phratries  of  the  Kiabara  also  bear  animal  names. 

21  Fison  and  Howitt,  38  sq.,  40. 

22  Fison  and  Howitt,  p.  41.     The  totems  of  the  phratries  and  sub 
phratries  are  given  by  different  authorities,  who  write  the  native  names 
of  tlie  subphratries  differently.     But  they  seem  to  be  speaking  of  the 
same  tribe;  at  least  Mr  Fison  understands  them  so. 
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As  the  subphratries  of  this  tribe  are  said  to  be  equivalent 
to  the  subphratries  of  the  Kamilaroi,  it  seems  to  follow 
that  the  subphratries  of  the  Kamilaroi  (Muri,  Kubi,  Ipai, 
and  Kumbo)  have  or  once  had  totems  also.  Hence  it  ap 
pears  that  in  tribes  organized  in  phratries,  subphratries, 
and  clans  each  man  has  three  totems — his  phratry  totem, 
his  subphratry  totem,  and  his  clan  totem.  If  we  add  a 
sex  totem  and  an  individual  totem,  each  man  in  the  typical 
Australian  tribe  has  five  distinct  kinds  of  totems.  What 
degree  of  allegiance  he  owes  to  his  subphratry  totem  and 
phratry  totem  respectively  we  are  not  told ;  indeed,  the 
very  existence  of  such  totems,  as  distinct  from  clan  totems, 
appears  to  have  been  generally  overlooked.  But  we  may 
suppose  that  the  totem  bond  diminishes  in  strength  in 
proportion  to  its  extension;  that  therefore  the  clan  totem 
is  the  primary  tie,  of  which  the  subphratry  and  phratry 
totems  are  successively  weakened  repetitions. 

In  these  totems  superposed  on  totems  may  perhaps  be 
discerned  a  rudimentary  classification  of  natural  objects 
under  heads  which  bear  a  certain  resemblance  to  genera, 
species,  &c.  This  classification  is  by  some  Australian  tribes 
extended  so  as  to  include  the  whole  of  nature.  Thus  the 
Port  Mackay  tribe  in  Queensland  (see  above)  divides  all 
nature  between  the  phratries ;  the  wind  belongs  to  one 
phratry  and  the  rain  to  another ;  the  sun  is  Wutaru  and 
the  moon  is  Yungaru  ;  the  stars,  trees,  and  plants  are  also 
divided  between  the  phratries.1  As  the  totem  of  Wutaru 
is  kangaroo  and  of  Yungaru  alligator,  this  is  equivalent  to 
making  the  sun  a  kangaroo  and  the  moon  an  alligator. 

The  Mount  Gambier  tribe  in  South  Australia  is  divided  into  two 
phratries  (Kumi  and  Kroki),  which  again  are  subdivided  into  totem 
clans.  Everything  in  nature  belongs  to  a  totem  clan,  thus :  2 — 


Phratries. 

Totem  Clans. 

Including 

Kumi.  J 
Kroki.  I 

1.  JIula=  Fish-Hawk. 
2.  Parangal=  Pelican. 

3.  Wa  =  Crow. 
4.  WIla=  Black  Cockatoo. 
5.  Karato=A  harmless  Snake. 
1.  Werio=  Tea-Tree. 
2.  Murna=An  edible  Root. 

3.  Kara'al  =  Black  crest  less  Cock 
atoo. 

Smoke,  honeysuckle,  trees,  <fcc. 
/Dogs,  blackwood  trees,  fire,  frost 
1     (fern.) 
/  Rain,  thunder,  lightning,  winter, 
\     hail,  clouds,  &c. 
Stars,  moon,  <fec. 
/Fish,    stringy-bark    trees,    seals, 
\     eels,  <fcc. 
Ducks,  wallabies,  owls,  cray-flsh,  &c. 
{Bustards,  quails,  dolvich  (a  small 
kangaroo). 
Kangaroo,  she-oak  trees,  summer, 
sun,  autumn  (fern.),  wind  (fern.). 

With  reference  to  this  classification  Mr  D.  S.  Stewart,  the 
authority  for  it,  says,  "  I  have  tried  in  vain  to  find  some  reason  for 
the  arrangement.  I  asked,  'To  what  division  does  a  bullock 
belong  ? '  After  a  pause  came  the  answer,  '  It  eats  grass :  it  is 
Boortwerio.'  I  then  said,  'A  cray-fish  does  not  eat  grass;  why  is 
it  Boortwerio  ? '  Then  came  the  standing  reason  for  all  puzzling 
questions  :  '  That  is  what  our  fathers  said  it  was. '  "  3  The  natural 
objects  thus  classed  under  and  sharing  the  respect  due  to  the  totem 
may  be  conveniently  called,  as  Mr  Howitt  proposes,4  subtotems. 
Again,  the  "Wotjoballuk  tribe  in  north-western  Victoria  has  a  system 
of  subtotems,  thus  : B — 


Phratries. 

Totem  Clans. 

Subtotems. 

Krokitch.  -j 

Gamutch.  < 

1.  Hot  Wind. 
2.  White  crestless  Cockatoo. 
3.  Belonging  to  the  Sun. 
4.  Deaf  Adder. 
5.  Black  Cockatoo. 
6.  Pelican. 

Each  totem  has  subordinate  to  it 
a  number  of  objects,  animal  or 
vegetable,  e.g.,  kangaroo,  red 
gum-tree,  <fec. 

Do. 

Of  the  subtotems  in  this  tribe  Mr  Howitt  says,  "  They  appear  to 
me  to  be  totems  in  a  state  of  development.  Hot  wind  has  at  least 
five  of  them,  white  cockatoo  has  seventeen,  and  so  on  for  the  others. 
That  these  subtotems  are  now  in  process  of  gaining  a  sort  of  inde 
pendence  may  be  shown  by  the  following  instance':  a  man  who  is 
Krokitch-Wartwut  (hot  wind)  claimed  to  own  all  the  five  subtotems 
of  hot  wind  (three  snakes  and  two  birds),  yet  of  these  there  was 
one  which  he  specially  claimed  as  '  belonging '  to  him,  namely, 
Moiwuk  (carpet-snake).  Thus  his  totem,  hot  wind,  seems  to  have 
been  in  process  of  subdivision  into  minor  totems,  and  this  man's 

1  Brough  Smyth,  i.  91;  Fison   and  Howitt,  168;  cf.  J.    A.  I., 
xiii.  300. 

2  Fison  and  Howitt,  loc.  cit.  8  Fison  and  Howitt,  169. 
4  In  Smithson.  Rep.  for  1883,  p.  818.  5  Ibid. 


division  might  have  become  hot  wind  carpet-snake  had  not 
civilization  rudely  stopped  the  process  by  almost  extinguishing 
the  tribe." 

Geographical  Diffusion  of  Totemism. — In  Australia  Diffusion 
totemism  is  almost  universal.6  In  North  America  it  may  of  totem- 
be  roughly  said  to  prevail,  or  have  prevailed,  among  all  the  mn* 
tribes  east  of  the  Rocky  Mountains,7  and  among  all  the 
Indian  (but  not  the  Eskimo)  tribes  on  the  north-west  coast 
as  far  south  as  the  United  States  frontier.  On  the  other 
hand,  highly  competent  authorities  have  failed  to  find  it 
among  the  tribes  of  western  Washington,  north-western 
Oregon,  and  California.8  In  Panama  it  exists  apparently 
among  the  Guaymies  :  each  tribe,  family,  and  individual 
has  a  guardian  animal,  the  most  prevalent  being  a  kind  of 
parrot.9  In  South  America  totemism  is  found  among  the 
Goajiros  on  the  borders  of  Colombia  and  Venezuela,10  the 
Arawaks  in  Guiana,11  the  Bosch  negroes  also  in  Guiana,12 
and  the  Patagonians.13  Finding  it  at  such  distant  points  of 
the  continent,  we  should  expect  it  to  be  widely  prevalent ; 
but,  with  our  meagre  knowledge  of  the  South  American 
Indians,  this  is  merely  conjecture.  The  aborigines  of  Peru 
and  the  Salivas  on  the  Orinoco  believed  in  the  descent  of 
their  tribes  from  animals,  plants,  and  natural  objects,  such 
as  the  sun  and  earth ; u  but  this,  though  a  presumption,  is 
not  a  proof  of  totemism. 

In  Africa  totemism  prevails  in  Senegambia,  among  the 
Bakalai  on  the  equator,  on  the  Gold  Coast  and  in  Ashantee, 
and  among  the  Damaras  and  Bechuanas  in  southern  Africa.15 
There  are  traces  of  totemism  elsewhere  in  Africa.  In  east 
ern  Africa  the  Gallas  are  divided  into  two  exogamous  sec 
tions,  and  have  certain  forbidden  foods.16  In  Abyssinia 
certain  districts  or  families  will  not  eat  of  certain  animals 
or  parts  of  animals.17  The  territory  of  the  Hovas  in  Mada 
gascar  is  divided  and  subdivided  into  districts,  the  names 
of  the  subdivisions  referring  "  rather  to  clans  and  divi 
sions  of  people  than  to  place."  One  of  these  names  is  "  the 
powerful  bird,"  i.e.,  either  the  eagle  or  the  vulture.  The 
same  clan  is  found  occupying  separate  districts.18  One 
Madagascar  tribe  regard  a  species  of  lemur  as  "  an  embodi 
ment  of  the  spirit  of  their  ancestors,  and  therefore  they 
look  with  horror  upon  killing  them."  Other  Malagasy 
tribes  and  families  refrain  from  eating  pigs  and  goats; 
others  will  not  eat  certain  vegetables  nor  even  allow  them 
to  be  carried  into  their  houses.19  The  only  occasion  when 
the  Sakalava  tribe  in  Madagascar  kill  a  bull  is  at  the  cir 
cumcision  of  a  child,  who  is  placed  on  the  bull's  back  during 
the  customary  invocation.20 

In  Bengal,  as  we  have  seen,  there  are  numerous  totem 
tribes  among  the  non-Aryan  races.  In  Siberia  the  Yakuts 

6  Perhaps  the  only  known  exceptions  are  the  Kurnai  in  eastern 
and  the   Gournditch-mora  in  western  Victoria.     For  the  latter  see 
Fison  and  Howitt,  p.  275. 

7  Gatschet,  Migration  Legend  of  the  Creek  Indians,  153 ;  H.  Hale, 
The  Iroquois  Book  of  Rites,  p.  51. 

8  George  Gibbs  in  Contrib.  to  N.  American  Ethnol.,  i.  184;  S. 
Powers,  Tribes  of  Calif.,  5. 

9  A.  Pinart  in  Revue  d' Ethnographic,  vi.  p.  36. 

10  Simons  in  Proc.  R.  Geog.  Soc.,  Dec.  1885,  pp.  786,  796. 

11  Brett,  Ind.  Tribes  of  Guiana,  98  ;  Im  Thurn,  Among  the  Indians 
of  Guiana,  175  sq. 

12  Crevaux,  Voyages  dans  VAmZrique  du  Sud,  p.  59. 

13  Falkner,  Descr.  of  Patagonia,  114. 

14  Garcilasso  de  la  Vega,  Royal  Commentaries  of  the  Incas,  pt.  i. 
bk.  i.  chs.  9,  10,  11,  18  ;  Gumilla,  Hist,  de  VOrenoque,  i.  175  sq. 

13  Revue  d' Ethnologic,  iii.  396  sq.,  v.  81;  A.  B.  Ellis,  The  Tshi- 
speaking  People  of  the  Gold  Coast,  p.  204  sq. ;  Bowdich,  Mission  to 
Ashantee,  ed.  1873,  p.  216;  Du  Chaillu,  Equal.  Afr.,  308  sq.',  Id., 
Journey  to  AsJiango  Land,  427,  429  ;  0.  J.  Anderson,  Lake  Ngami, 
221  sq. ;  Livingstone,  Travels  in  S.  Africa,  13 ;  Casalis,  The  Basutos, 
211  ;  J.  Mackenzie,  Ten  Years  North  of  the  Orange  River,  393  ; 
J.  A.  I.,  xvi.  83  sq. 

16  Charles  New,  Life,  Wanderings,  &c.,  in  Eastern  Africa,  272,  274. 

17  Mansfield  Parkyns,  Life  in  Abyssinia,  293  ;  Tr.  Ethnol.  Soc., 
new  series,  vi.  292.  18  Ellis,  Hist,  of  Madagascar,  i.  87. 

19  Folk-Lore  Record,  ii.  22,  30.  w  Ibid.,  iv.  45. 
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are  divided  into  totem  clans;  the  clansmen  will  not  kill 
their  totems  (the  swan,  goose,  raven,  &C.);1  and  the  clans 
are  exogamous.2  The  Altaians,  also  in  Siberia,  are  divided 
into  twenty-four  clans,  which,  though  interfused  with  each 
other,  retain  strongly  the  clan  feeling ;  the  clans  are  exo 
gamous  ;  each  has  its  own  patron  divinity  and  religious 
ceremonies  ;  and  the  only  two  names  of  clans  of  these  and 
kindred  tribes  of  which  the  meanings  are  given  are  names 
of  animals.3  Totemism  exists  among  the  mountaineers 
of  Formosa,4  and  there  are  traces  of  it  in  China.5  In 
Polynesia  it  existed,  as  we  have  seen,  in  Samoa.  In 
Melanesia  it  appears  in  Fiji,6  the  New  Hebrides,7  and 
the  Solomon  Islands.8  Amongst  the  Dyaks  there  are 
traces  of  totemism  in  the  prohibition  of  the  flesh  of  certain 
animals  to  certain  tribes,  respect  for  certain  plants,  &c.9 
It  exists  in  the  islands  of  Ambon,  Uliase,  Leti,  Moa, 
Lakor,  Keisar  (Makisar),  Wetar,  and  the  Aaru  and  Babar 
archipelagos.10  In  the  Philippine  Islands  there  are  traces 
of  it  in  the  reverence  for  certain  animals,  the  belief  that 
the  souls  of  ancestors  dwell  in  trees,  &c.u 

With  regard  to  ancient  nations,  totemism  may  be  re 
garded  as  certain  for  the  Egyptians,  and  highly  probable 
for  the  Semites,12  Greeks,  and  Latins.  If  proved  for  one 
Aryan  people,  it  might  be  regarded  as  proved  for  all;  since 
totemism  could  scarcely  have  been  developed  by  any  one 
Aryan  branch  after  the  dispersion,  and  there  is  no  evi 
dence  or  probability  that  it  ever  was  borrowed.  Prof. 
Sayce  finds  totemism  among  the  ancient  Babylonians,  but 
his  evidence  is  not  conclusive.13 

No  satisfactory  explanation  of  the  origin  of  totemism 
has  yet  been  given.  Mr  Herbert  Spencer  finds  the  origin 
of  totemism  in  a  "  misinterpretation  of  nicknames "  : 
savages  first  named  themselves  after  natural  objects,  and 
then,  confusing  these  objects  with  their  ancestors  of  the 
same  names,  reverenced  them  as  they  already  reverenced 
their  ancestors.14  But  this  view  attributes  to  verbal  mis 
understandings  far  more  influence  than,  in  spite  of  the 
so-called  comparative  mythology,  they  ever  seem  to  have 
exercised. 

Literature. — Apart  from  the  original  authorities,  the  literature 
on  totemism  is  very  scanty.  The  importance  of  totemism  for  the 
early  history  of  society  was  first  recognized  by  Mr  J.  F.  M'Lennan 
in  papers  published  in  the  Fortnightly  Review  (Oct.  and  Nov.  1869, 
Feb.  1870).  The  subject  has  since  been  treated  of  by  E.  B.  Tylor, 
Early  History  of  Mankind,  p.  284  sq. ;  Sir  John  Lubbock,  Origin 
of  Civilization,  260  sq. ;  A.  Lang,  Custom  and  Myth,  p.  260,  &c. ; 
Id. ,  Myth,  Ritual,  and  Religion,  i.  p.  58  sq. ,  &c. ;  E.  Clodd, 
Myths  and  Dreams,  p.  99  sq.;  W.  Robertson  Smith,  Kinship 
and  Marriage  in  Early  Arabia.  See  also  SACRIFICE,  vol.  xxi.  p. 
135.  For  fuller  details,  see  J.  G.  Frazer,  Totemism  (Edinburgh, 
1887).  (J.  G.  FR.) 

TOTILA.     See  JUSTINIAN  and  NARSES. 

1  Strahlenberg,  Description  of  the  North  and  Eastern  Parts  of 
Europe  and  Asia,  London,  1738,  p.  383. 

2  Middendorf,  Siber.  Reise,  p.  72,  quoted  by  Lubbock,  Origin  of 
Civilization,  p.  135.     The  present  writer  has  been  unable  to  find  the 
passage  of  Middendorf  referred  to. 

3  W.   Radloff,  Aus  Siberien,  i.   216,   258.     The  Ostiaks,  also  in 
Siberia,  are  divided  into  exogamous  clans,  and  they  reverence  the  bear 
(Castren,   Vorlesungen  iiber  die  Altaischen   Volker,   107,  115,  117). 
This,  however,  by  no  means  amounts  to  a  proof  of  totemism. 

Verhandl.  d.  Eerl.  Gesell.  Anthropologie,  &c.,  1882,  p.  (62). 

5  Morgan,  A.  S.,  p.  364  sq.     One  of  the  aboriginal  tribes  of  China 
worships  the  image  of  a  dog  (Gray,  China,  ii.  306). 

6  Williams,  Fiji  and  the  Fijians,  ed.  I860,  i.  219  sq. 

7  Turner,  Samoa,  334.  »  Fison  and  Howitt,  p.  37  n. 

9  Low,  Sarawak,  265  sq.,  272-274,  306;  St  John,  Life  in  the 
Forests  of  the  Far  East,  i.  186  sq.,  203;  cf.  Wilken  in  Ind.  Gids, 
June  1884,  p.  988  sq.;  Ausland,  16th  June  1884,  p.  470. 

10  Riedel,  De  sluik-  en  kroesharige  rassen  tusschen  Papua  en  Selebes, 
pp.  32,  61,  253,  334,  341,  376  sq.,  414,  432. 

11  Blumentritt,  Der  Ahnencultus  und  die  religidsen  Anschauungen 
der  Malaien  des  Philippines Archipel,  159  sq. 

12  See  W.  R.  Smith,  Kinship  and  Marriage  in  Early  Arabia. 

13  A.  H.  Sayce,  The  Religion  of  the  Ancient  Babylonians,  p.  279  sq. 

14  Spencer,  Principles  of  Sociology,  i.  367. 


TOTTENHAM,  or  TOTTENHAM  HIGH  CROSS,  a  suburb 
of  London,  in  the  county  of  Middlesex,  is  situated  on  the 
old  "  Great  Northern "  road,  about  4|  miles  north  from 
Shoreditch.  The  cross  at  Tottenham  is  not  a  market-cross, 
and  its  origin  is  doubtful.  Towards  the  close  of  the  16th 
century  it  consisted  of  a  column  of  wood,  capped  with  a 
square  sheet  of  lead.  The  present  cross  of  brick  was 
erected  by  Dean  Wood  about  1600,  and  the  ornamental 
work  of  stucco  was  added  in  1809.  In  the  time  of  Isaak 
Walton  there  stood  over  it  a  shady  arbour  of  woodbine, 
sweetbriar,  jessamine,  and  myrtle.  Formerly  Tottenham 
was  noted  for  its  "  greens,"  in  the  centre  of  one  of  which 
stood  the  famous  old  elm  trees  called  the  "Seven  Sisters"; 
these  were  removed  in  1840,  but  the  name  is  preserved  in 
the  Seven  Sisters  Road.  Bruce  Castle,  occupying  the  site 
of  the  old  mansion  of  the  Bruces,  but  built  probably  by 
Sir  William  Compton  in  the  beginning  of  the  16th  century, 
is  now  occupied  as  a  private  boarding  school.  The  church 
of  All  Hallows,  Tottenham,  was  given  by  David,  king  of 
Scotland,  probably  when  he  visited  Henry  in  1126,  to  the 
canons  of  the  church  of  Holy  Trinity,  London.  It  has 
frequently  been  restored  and  altered.  The  older  parts 
are  the  tower,  nave,  and  south  aisle  of  the  Perpendicular 
period  and  the  south  porch  of  the  16th  century.  There 
are  a  large  number  of  monuments  and  brasses.  Tottenham 
consists  chiefly  of  an  irregular  line  of  houses  for  about  two 
miles  along  the  high  road,  with  short  side  streets  at 
intervals.  There  are  a  number  of  almshouses,  including 
the  Sanchez  almshouses,  founded  in  1556  by  Balthazar 
Sanchez,  or  Zanchero,  confectioner  to  Philip  of  Spain  ; 
Reynardson's  (1685);  Pheasunt's,  or  "The  Pound,"  for 
poor  widows,  originally  founded  by  George  Hynningham 
in  1536,  and  further  endowed  by  Pheasunt  and  Saunders  ; 
and  the  sailmakers'  almshouses,  founded  in  1869  by  the 
Drapers'  Company  for  forty-five  inmates.  The  free  gram 
mar  school  was  enlarged  and  endowed  in  1686  by  Sarah, 
dowager  duchess  of  Somerset.  The  population  of  the 
urban  sanitary  district  (area  4642  acres)  in  1871  was 
22,869,  and  in  1881  it  was  46,456. 

In  the  reign  of  the  Confessor  the  manor  of  Tottenham  was  pos 
sessed  by  Earl  Waltheof,  who  in  1070  married  Judith,  niece  of  the 
Conqueror,  and  was  created  in  1072  earl  of  Northumberland, 
Huntingdon,  and  Northampton,  but  joined  the  conspiracy  against 
William,  was  betrayed  by  his  wife,  and  was  beheaded  at  Winchester. 
It  was  inherited  by  his  daughter  Maud,  who  was  married  first  to 
Simon  de  St  Liz  and  afterwards  to  David,  sou  of  Malcolm  III., 
king  of  Scotland,  who  was  created  by  Henry  I.  earl  of  Hunting 
don,  and  received  possession  of  all  the  lands  formerly  held  by  Earl 
Waltheof.  In  1184  the  manor  was  granted  by  William  the  Lion, 
king  of  Scotland,  to  his  brother  David,  earl  of  Angus  and  Gallo 
way,  the  grant  being  confirmed  in  1199  by  King  John  of  England, 
who  created  him  earl  of  Huntingdon.  He  married  Maud,  heiress 
of  Hugh,  earl  of  Chester,  and  his  son  John  inherited  both  earldoms. 
The  son  married  Helen,  daughter  of  Llewelyn,  prince  of  Wales, 
by  whom  he  was  poisoned  iu  1237,  dying  without  issue.  She 
retained  possession  till  1254,  when  the  manor  was  divided  between 
his  coheirs  Robert  de  Brus,  John  de  Baliol,  and  Henry  de  Hastings, 
each  division  forming  a  distinct  manor  bearing  the  name  of  its 
owner.  In  1429  they  all  came  into  the  possession  of  Alderman 
Gedeney.  William  Bedwell,  the  Arabic  scholar,  was  vicar  of 
Tottenham,  and  published  in  1632  a  Brief e  Description  of  the 
Towns  of  Tottenham,  in  which  he  printed  for  the  first  time  the 
burlesque  poem,  the  "Turnament  of  Tottenham. " 

See  Robinson's  ffistoi-y  of  Tottenham,  1840. 

TOUCAN,  the  Brazilian  name  of  a  bird,15  long  since 
adopted  into  nearly  all  European  languages,  and  apparently 
first  given  currency  in  England  (though  not  then  used  as 
an  English  word)  in  16681G  by  Charleton  (Onomasticon,  p. 
115)  ;  but  the  bird,  with  its  enormous  beak  and  feather- 

15  Commonly  believed  to  be  so  called  from  its  cry ;  but  Prof.  Skeat 
(Proc.  Philolog.  Society,  15th  May  1885)  adduces  evidence  to  prove  that 
the  Guarani  Tuca  is  from  tl,  nose,  and  cdng,  bone,  i.e.,  nose  of  bone. 

16  In  1656  the  beak  of  an  "  Aracari  of  Brazil,"  which  was  a  Toucan 
of  some  sort,  was  contained  in  the  Musseum  Tradescantianuin  (p.  2), 
but  the  word  Toucan  does  not  appear  there. 


TOUCAN 


477 


like  tongue,  was  described  by  Oviedo  in  his  Sumario  de  la 
Natural  Historia  de  las  Indias,  first  published  at  Toledo  in 
1527  (chap.  42),1  and,  to  quote  the  translation  of  part  of 
the  passage  in  NVillughby's  Ornithology  (p.  129),  "there 
is  no  bird  secures  her  young  ones  better  from  the  Monkeys, 
which  are  very  noisom  to  the  young  of  most  Birds.  For 
when  she  perceives  the  approach  of  those  Enemies,  she  so 
settles  her  self  in  her  Nest  as  to  put  her  Bill  out  at  the 
hole,  and  gives  the  Monkeys  such  a  welcom  therewith, 
that  they  presently  pack  away,  and  glad  they  scape  so." 
Indeed,  so  remarkable  a  bird  must  have  attracted  the 
notice  of  the  earliest  European  invaders  of  America,  the 
more  so  since  its  gaudy  plumage  was  used  by  the  natives 
in  the  decoration  of  their  persons  and  weapons.  In  1555 
Belon  (Hist.  Nat.  Oyseaux,  p.  184)  gave  a  characteristic 
figure  of  its  beak,  and  in  1558  Thevet  (Singularitez  de  la 
France  Antarctique,  pp.  88-90)  a  somewhat  long  descrip 
tion,  together  with  a  woodcut  (in  some  respects  inaccurate, 
but  quite  unmistakable)  of  the  whole  bird,  under  the  name 
of  "Toucan,"  which  he  was  the  first  to  publish.  In  1560 
Gesner  (Icones  Avium,  p.  130)  gave  a  far  better  figure 
(though  still  somewhat  incorrect)  from  a  drawing  received 
from  Ferrerius,  and  suggested  that  from  the  size  of  its 
beak  the  bird  should  be  called  Burhynchus  or  Ramphestes. 
This  figure,  with  a  copy  of  Thevet's  and  a  detailed  descrip 
tion,  was  repeated  in  the  posthumous  edition  (1585)  of 
his  larger  work  (pp.  800,  801).  By  1579  Ambroise  Pare 
(CEuvres,  ed.  Malgaigne,  iii.  p.  783)  had  dissected  a  Toucan 
that  belonged  to  Charles  IX.  of  France,  and  about  the 
same  time  Lery  (Voyage  fait  en  la  Terre  du  Bresil,  chap, 
xi.),  whose  chief  object  seems  to  have  been  to  confute 
Thevet,  confirmed  that  writer's  account  of  this  bird  in 
most  respects.  In  1599  Aldrovandus  (Ornithologia,  i.  pp. 
801-803),  always  ready  to  profit  by  Gesner's  information, 
and  generally  without  acknowledgment,  again  described 
and  repeated  the  former  figures  of  the  bird  ;  but  he  cor 
rupted  his  predecessor's  Ramphestes  (which  was  nearly 
right)  into  Ramphastos,  and  in  this  incorrect  form  the 
name,  which  should  certainly  be  Rhamphestes  or  Rham- 
pJtastas,  was  subsequently  adopted  by  Linnaeus  and  has  since 
been  recognized  by  systematists.  Into  the  rest  of  the  early 
history  of  the  Toucan's  discovery  it  is  needless  to  go.2 
Additional  particulars  were  supplied  by  many  succeeding 
writers,  until  in  1834  Gould  completed  his  Monograph 
of  the  family 3  (with  an  anatomical  appendix  by  Sir  E. 
Owen),  to  which,  in  1835,  he  added  some  supplementary 
plates ;  and  in  1854  he  finished  a  second  and  much 
improved  edition.  The  latest  systematic  compendium  on 
Toucans  is  Cassin's  "  Study  of  the  Eamphastidse,"  in  the 
Proceedings  of  the  Philadelphia  Academy  for  1867  (pp. 
100-124). 

By  recent  systematists  5  genera  and  from  50  to  60  species  of  the 
Family  are  recognized ;  but  the  characters  of  the  former  have  never 
been  satisfactorily  denned,  much  less  those  of  numerous  subdivisions 
which  it  has  pleased  some  writers  to  invent.  There  can  be  little 
doubt  that  the  bird  first  figured  and  described  by  the  earliest 
authors  above  named  is  the  B.  toco  of  nearly  all  ornithologists,  and 


1  The  writer  has  only  been  able  to  consult  the  reprint  of  this  rare 
work  contained  in  the  Biblioteca  de  Autores  Espanoles  (xxii.  pp.  473- 
515),  published  at  Madrid  in  1852. 

2  One  point  of  some  interest  may,  however,  be  noticed.     In  1705 
Plot  (N.  H.  Oxfordshire,  p.  182)  recorded  a  Toucan  found  within  two 
miles  of  Oxford  in  1644,  the  body  of  which  was  given  to  the  repository 
in  the  medical  school  of  that  university,  where,  he  said,  "it  is  still  to 
be  seen."    Already  in  1700  Leigh  in  his  Lancashire  (i.  p.  195,  Birds, 
tab.  1,  fig.  2)  had  figured  another  which  had  been  found  dead  on  the 
coast  of  that  county  about  two  years  before.     The  bird  is  easily  kept 
in  captivity,  and  no  doubt  from  early  times  many  were  brought  alive 
to  Europe.     Besides  the  one  dissected  by  Pare,  as  above  mentioned, 
Job.  Faber,  in  his  additions  to  Hernandez's  work  on  the  Natural 
History  of  Mexico  (1651),  figures  (p.  697)  one  seen  and  described  by 
Puteus  (Dal  Pozzo)  at  Fontainebleau. 

3  Of  this  the  brothers  Sturm  in  1841  published  at  Nuremberg  a 
German  version. 


as  such  is  properly  regarded  as  the  type  of  the  genus  and  therefore 
of  the  Family.  It  is  one  of  the  largest,  measuring  2  feet  in  length, 
and  has  a  wide  range  throughout  Guiana  and  a  great  part  of 
Brazil.  The  huge  beak,  looking  like  the  great  claw  of  a  lobster, 
more  than  8  inches  long  and  3  high  at  the  base,  is  of  a  deep  orange 
colour,  with  a  large  black  oval  spot  near  the  tip.  The  eye,  with 
its  double  iris  of  green  and  j^ellow,  has  a  broad  blue  orbit,  and  is 
surrounded  by  a  bare  space  of  deep  orange  skin.  The  plumage 
generally  is  black,  but  the  throat  is  white,  tinged  with  yellow  and 
commonly  edged  beneath  with  red;  the  upper  tail-coverts  are 
white,  and  the  lower  scarlet.  In  other  species  of  the  genus,  14  to 
17  in  number,  the  bill  is  mostly  particoloured — green,  yellow,  red, 
chestnut,  blue,  and  black  variously  combining  so  as  often  to  form  a 
ready  diagnosis ;  but  some  of  these  tints  are  very  fleeting  and  often 
leave  little  or  no  trace  after  death.  Alternations  of  the  brighter 
colours  are  also  displayed  in  the  feathers  of  the  throat,  breast,  and 
tail-coverts,  so  as  to  be  in  like  manner  characteristic  of  the  species, 
and  in  several  the  bare  space  round  the  eye  is  yellow,  green,  blue, 
or  lilac.  The  sexes  are  almost  alike  in  coloration,  and  externally 
differ  chiefly  in  size,  the  males  being  largest.  The  tail  is  nearly 
square  or  moderately  rounded.  In  the  genus  Pteroglossus,  the 
"  Aracaris"  (pronounced  Arassari),  the  sexes  more  or  less  differ  in 
appearance,  and  the  tail  is  graduated.  The  species  are  smaller  in 
size,  and  nearly  all  are  banded  on  the  belly,  which  is  generally 
yellow,  with  black  and  scarlet,  while  except  in  two  the  throat  of 
the  males  at  least  is  black.  One  of  the  most  remarkable  and 
beautiful  is  P.  beauharnaisi,  by  some  authors  placed  in  a  distinct 
genus  and  called  JBeauharnaisius  ulocomus.  In  this  the  feathers  of 
the  top  of  the  head  are  very  singular,  looking  like  glossy  curled 
shavings  of  black  horn  or  whalebone,  the  effect  being  due  to  the 
dilatation  of  the  shaft  and  its  coalescence  with  the  consolidated 
barbs.  Some  of  the  feathers  of  the  straw-coloured  throat  and 
cheeks  partake  of  the  same  structure,  but  in  a  less  degree,  while 
the  subterminal  part  of  the  lamina  is  of  a  lustrous  pearly-white.4 
The  beak  is  richly  coloured,  being  green  and  crimson  above  and 
lemon  below.  The  upper  plumage  generally  is  dark  green,  but  the 
mantle  and  rump  are  crimson,  as  are  a  broad  abdominal  belt,  the 
flanks,  and  many  crescenttc  markings  on  the  otherwise  yellow 
lower  parts.5  The  group  or  genus  Selenodera,  proposed  by  Gould 
in  1837  (Icones  Avium,  pt.  1),  contains  some  6  or  7  species,  having 
the  beak,  which  is  mostly  transversely  striped,  and  tail  shorter 
than  in  Pteroglossus.  Here  the  sexes  also  differ  in  coloration,  the 
males  having  the  head  and  breast  black,  and  the  females  the  same 
parts  chestnut ;  but  all  have  a  yellow  nuchal  crescent  (whence  the 
name  of  the  group).  The  so-called  Hill-Toucans  have  been  separ 
ated  as  another  genus,  Andigena,  and  consist  of  some  5  or  6  species 
chiefly  frequenting  the  slopes  of  the  Andes  and  reaching  an  eleva 
tion  of  10,000  feet,  though  one,  often  placed  among  them,  but 
perhaps  belonging  rather  to  Pteroglossus,  the  A.  bailloni,  remark 
able  for  its  yellow-orange  head,  neck,  and  lower  parts,  inhabits  the 
lowlands  of  southern  Brazil.  Another  very  singular  form  is  A. 
laminirostris,  which  has  affixed  on  either  side  of  the  maxilla,  near 
the  base,  a  quadrangular  ivory-like  plate,  forming  a  feature  unique 
in  this  or  almost  in  any  Family  of  Birds.  The  group  Aulaco- 
rhamphus,  or  "Groove-bills,"  with  a  considerable  but  rather  un 
certain  number  of  species,  contains  the  rest  of  the  Toucans. 

The  monstrous  serrated  bill  that  so  many  Toucans  possess  was 
by  Buffon,  after  his  manner,  accounted  a  grave  defect  of  Nature, 
and  it  must  be  confessed  that  no  one  has  given  what  seems  to  be  a 
satisfactory  explanation  of  its  precise  use,  though  on  evolutionary 
principles  none  will  now  doubt  its  fitness  to  the  bird's  require 
ments.  Solid  as  it  looks,  its  weight  is  inconsiderable,  and  the 
perfect  hinge  by  which  the  maxilla  is  articulated  adds  to  its 
efficiency  as  an  instrument  of  prehension.  Swainson  (Classif. 
Birds,  ii.  p.  138)  imagined  it  merely  "to  contain  an  infinity  of 
nerves,  disposed  like  net-work,  all  of  which  lead  immediately  to 
the  nostrils,"  and  add  to  the  olfactory  faculty.  This  notion 
seems  to  be  borrowed  from  Trail  (Trans.  Linn.  Society,  xi.  p. 
289),  who  admittedly  had  it  from  Waterton,  and  stated  that  it 
was  "  an  admirable  contrivance  of  nature  to  increase  the  delicacy 
of  the  organ  of  smell ;':  but  Sir  R.  Owen's  description  shews  this 
view  to  be  groundless,  and  he  attributes  the  extraordinary  develop 
ment  of  the  Toucan's  beak  to  the  need  of  compensating,  by  the 
additional  power  of  mastication  thus  given,  for  the  absence  of  any 
of  the  grinding  structures  that  are  so  characteristic  of  the  in 
testinal  tract  of  vegetable-eating  birds — its  digestive  organs  possess 
ing  a  general  simplicity  of  formation.  The  question  is  one  worth 
deciding,  and  would  not  be  difficult  to  decide  by  those  who  have 
the  opportunity.  The  nostrils  are  placed  so  as  to  be  in  most 


4  This  curious  peculiarity  naturally  attracted  the  notice  of  the  first 
discoverer  of  the  species,  Poeppig,  who  briefly  described  it  in  a  letter 
published  in  Froriep's  Notizen  (xxxii.  p.  146)  for  December  1831. 

6  Readers  of  Mr  Bates's  Naturalist  on  the  River  Amazons  will 
recollect  the  account  (ii.  p.  344)  and  illustration  there  given  of  his 
encounter  with  a  flock  of  this  species  of  Toucan.  His  remarks  on  the 
other  species  with  which  he  met  are  also  excellent. 
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forms  invisible  until  sought,  being  obscured  by  the  frontal  feathers 
or  the  backward  prolongation  of  the  horny  sheath  of  the  beak. 
The  wings  are  somewhat  feeble,  and  the  legs  have  the  toes  placed 
in  pairs,  two  before  and  two  behind.  The  tail  is  capable  of  free 
vertical  motion,  and  controlled  by  strong  muscles,  so  that,  at  least 
in  the  true  Toucans,  when  the  bird  is  preparing  to  sleep,  it  is  re 
verted  and  lies  almost  flat  on  the  back,  on  which  also  the  huge 
bill  reposes,  pointing  in  the  opposite  direction. 

As  may  be  inferred  from  the  foregoing,  the  Toucans  are 
a  Neotropical  form,  and  by  far  the  greater  number  inhabit 
the  northern  part  of  South  America,  especially  Guiana  and 
the  valley  of  the  Amazons.  Some  three  species  occur  in 
Mexico,  and  several  in  Central  America.  One,  R.  vitell- 
inus,  which  has  its  headquarters  on  the  mainland,  is  said 
to  be  common  in  Trinidad,  but  none  are  found  in  the 
Antilles  proper.  The  precise  place  of  the  Family  in  the 
heterogeneous  group  Picarix  cannot  yet  be  determined. 
Its  nearest  allies  perhaps  exist  among  the  Capitonidss ;  but 
none  of  them  are  believed  to  have  the  long  feather-like 
tongue  which  is  so  characteristic  of  the  Toucans,  and  is,  so 
far  as  known,  possessed  besides  only  by  the  Momotidse  (cf. 
MOTMOT,  vol.  xviL  p.  3).  But  of  these  last  there  is  no 
reason  to  deem  the  Toucans  close  relatives,  and,  according 
to  Swainson  (ut  swpro,  p.  141),  who  had  opportunities 
of  observing  both,  the  alleged  resemblance  in  their  habits 
has  no  existence.  Those  of  the  Toucans  in  confinement  have 
been  well  described  by  Broderip  and  Vigors  (Zool.  Journal, 
i.  p.  484 ;  ii.  p.  478),  and  indeed  may  be  partially  observed 
in  many  zoological  gardens.  Though  feeding  mainly  on 
fruits,  little  seems  amiss  to  them,  and  they  swallow  grubs, 
reptiles,  and  small  birds  with  avidity.  They  are  said  to 
nest  in  hollow  trees,  and  to  lay  white  eggs.  (A.  N.) 

TOUCH  may  be  defined  as  a  sense  of  pressure,  referred 
usually  to  the  surface  of  the  body.  It  is  often  understood 
as  a  sensation  of  contact  as  distinguished  from  pressure, 
but  it  is  evident  that,  however  gentle  be  the  contact,  a 
certain  amount  of  pressure  always  exists  between  the 
sensitive  surface  and  the  body  touched.  Mere  contact  in 
such  circumstances  is  gentle  pressure ;  a  greater  amount 
of  force  causes  a  feeling  of  resistance  or  of  pressure  referred 
to  the  skin;  a  still  greater  amount  causes  a  feeling  of 
muscular  resistance,  as  when  a  weight  is  supported  on  the 
palm  of  the  hand ;  whilst,  finally,  the  pressure  may  be  so 
great  as  to  cause  a  feeling  of  pain.  The  force  may  not 
be  exerted  vertically  on  the  sensory  surface,  but  in  the 
opposite  direction,  as  when  a  hair  on  a  sensory  surface  is 
pulled  or  twisted.  Touch  is  therefore  the  sense  by  which 
mechanical  force  is  appreciated,  and  it  presents  a  strong 
resemblance  to  hearing,  in  which  the  sensation  is  excited 
by  intermittent  pressures  on  the  auditory  organ.  In 
addition  to  feelings  of  contact  or  pressure  referred  to  the 
sensory  surface,  contact  may  give  rise  to  a  sensation  of 
temperature,  according  as  the  thing  touched  feels  hot  or 
cold.  These  sensations  of  contact,  pressure,  or  tempera 
ture  are  usually  referred  to  the  skin  or  integument  cover 
ing  the  body,  but  they  are  experienced  to  a  greater  or  less 
extent  when  any  serous  or  mucous  surface  is  touched. 
The  skin  being  'the  chief  sensory  surface  of  touch,  it  is 
there  that  the  sense  is  most  highly  developed,  both  as  to 
delicacy  in  detecting  minute  pressures  and  as  to  the  char 
acter  of  the  surface  touched.  Tactile  impressions,  pro 
perly  so  called,  are  absent  from  internal  mucous  surfaces, 
as  has  been  proved  in  men  having  gastric,  intestinal,  and 
urinary  fistulae.  In  these  cases,  touching  the  mucous 
surface  caused  pain,  and  not  a  sensation  of  touch. 

Organs  of  Touch. — Comparative  Sketch. — The  organs  of  touch 
present  many  varieties  of  form,  from  a  simple  filament  of  sensitive 
protoplasm  to  a  highly  complex  end-organ  connected  with  the 
commencement  of  a  sensory  nerve-fibre.  The  bodies  of  the  lowest 
organisms  are  formed  of  contractile  protoplasm,  and  mechanical  con 
tact  with  any  resisting  substances  causes  a  change  of  form.  Here 
is  the  simplest  kind  of  touch — a  response  on  the  part  of  any  portion 
of  the  surface  of  the  body  to  a  mechanical  stimulus.  The  pseudopodia 


of  the  Rhizopoda  are  also  organs  of  touch,  and  probably  the  cilia, 
the  flagellfe,  and  the  short  rod-like  bodies  seen  on  many  Infusoria 
belong  to  the  same  class  of  sensory  organs.  Among  the  Coslentera 
(hydroid  polyps,  tubularians,  Hydromcdusae,  Medusse,  Anthozoa  or 
sea-anemones)  tentacles  are  found,  usually  arranged  in  circles 
around  the  mouth  or  on  portions  of  the  body  engaged  in  locomo 
tion,  as  on  the  margins  of  the  umbrella  of  Medusae.  These  have  a 
large  amount  of  sensibility,  and  serve  as  organs  of  touch.  In  some 
also  there  are  stiff  hairs  on  the  tentacles  and  around  the  mouth, 
more  differentiated  tactile  organs.  The  Vcrmes  show  organs  of 
touch  in  the  form  of  modified  cells  of  the  integument,  connected 
with  sensory  nerves.  These  cells  often  assume  the  form  of  stiff 
rods  projected  from  the  surface  (tactile  setae).  Such  are  often  found 
over  the  whole  body  of  Turbellaria  and  Ncmertina,  on  the  tentacles 
of  Bryozoa,  on  the  head  segment  of  Lumbricidse,  and  on  the  tentacles 
and  antennae  of  Chsetopoda.  In  the  latter  group  of  animals  tactile 
organs  are  also  found  in  ring-like  arrangements,  called  cirrhi,  on  the 
foot-stumps  or  parapodia.  In  some  Hinidinca  (leeches)  compli 
cated  tactile  rods  are  embedded  in  cup-shaped  organs  scattered 
over  the  body.  Large  prominences  of  the  cuticle,  called  tactile 
papillae,  are  also  found  in  many  of  the  Vermes  near  the  oral  and 
genital  orifices.  The  Echiiwdcrmata  have  also  special  parts  devoted 
to  touch,  and  these  show  their  highest  differentiation  in  the  tentacles 
of  the  Holothuroida.  ArtJiropoda  show  tactile  organs  in  the  form 
usually  of  rod-like  bodies  projecting  from  the  surface  of  the 
appendages  and  chiefly  connected 
with  nerves  passing  to  ganglionic 
cells.  In  Crustacea  such  organs  are 
found  on  the  antennae  and  other 
appendages,  and  on  the  antennae  in 
Myriapoda  and  Insecta.  In  the 
latter  they  are  also  found  on  the 
tarsal  joints  of  the  feet.  The  ap 
pearance  of  these  rod-like  bodies  is 
seen  in  fig.  1. 

Ciliated  tentacular  processes  exist 
in  the  larva  of  Brachiopoda  which 
are  probably  touch  organs,  but 
there  are  no  definite  organs  of  this 
kind  in  the  adult  form.  The  Mol- 
lusca  have  the  sense  of  touch  widely 
diffused.  All  the  soft  parts  of  the 
body  are  capable  of  feeling  when 
touched,  and  in  various  situations 
there  are  fine  hair-like  prolongations  Fio.  i.  —  Nerve-ending 
from  cells.  These  are  supplied  with  'with  tactile  rods,  from 
nerves,  and  are  touch  organs.  Such  (MIKCU)  ^n^nerve  •  g 
are  found  on  the  edge  of  the  mantle  ganglionic  swelling;  s,  tactile  rods ; 
in  Lamellibranchiata,  where  they  c,  fine  hairs  of  cuticle  (Ley dig), 
may  be  in  rows;  they  also  exist  on  the  siphons,  and  "they  serve 
to  watch  over  the  particles  that  get  into  the  mantle  cavity  with 
the  water"  (Gegenbaur).  Processes  of  a  tactile  kind  are  also  found 
on  the  epipodium,  the  edge  of  the  mantle,  and  the  cephalic  tentacles 
in  many  Gasteropoda,  and  on  the  dorsal  tufts  of  the  Nudibranchiata. 
Here  and  there  also  there  are  enlargements  of  the  integument 
covered  with  cilia  and  supplied  by  a  nerve  which  have  been  regarded 
as  touch  organs,  but  are  by  some  supposed  to  be  connected  with 
smell  (see  SMELL).  The  Tunicata  have  cells  with  long  filamentous 
processes  in  the  integument,  which  are  probably  tactile  in  function. 

In  the  great  majority  of  fishes  touch  is  limited  to  the  lips,  to 
parts  of  the  fins,  and  to  special  organs  called  barbels.  In  the 
Cyprinoids  there  is  a  fold  of  skin  bordering  the  mouth  which  is 
highly  tactile.  The  lip  of  the  sturgeon  is  covered  with  numerous 
papillae;  the  sucking  lip  of  the  lamprey  is  papillose  and  highly 
sensitive.  The  fins  are  in  many  fishes  modified  to  serve  as  organs 
of  touch.  Thus  the  gurnards  (Triglidx)  have  three  soft  flexible 
rays  detached  from  the  fin,  and  "the  filiform  radial  appendages  of 
the  Polynemidas,  the  prolonged  ventral  fins  of  Osphromenus,  Tricho- 
gaster,  and  other  Labyrintliibranchs,  and  of  the  Ophidiidss,"  are 
examples  of  this  class  of  organs  (Owen).  The  barbels  are  long 
slender  processes  of  skin,  either  single  or  in  pairs,  found  in  the 
Siluridse,  loaches,  barbels,  cods,  sturgeons,  and  in  the  parasitic 
Myxinidas.  The  nerves  for  the  barbels  come  from  the  fifth  pair  of 
cranial  nerves.  "A  cod,  blind  by  absence  or  destruction  of  both 
eyeballs,  has  been  captured  in  good  condition,  and  it  may  be  sup 
posed  to  have  found  its  food  by  exploring  with  the  symphysial 
barbule,  as  •well  as  by  the  sense  of  smell"  (Owen).  Bodies  some 
what  similar  to  the  Pacinian  corpuscles  (to  be  afterwards  described) 
were  discovered  by  Savi  in  1844  in  the  torpedo;  they  are  arranged 
in  linear  series  on  the  anterior  part  of  the  mouth  and  nostrils,  and 
over  the  fore  part  of  the  electrical  organs.  Each  is  composed  of 
two  capsules,  one  connected  with  the  other,  and  containing  a 
granular  substance  in  which  the  nerve  end  is  embedded.  Peculiar 
mucous  glands  are  also  found  outside  the  electrical  organs  of  the 
torpedo  which  are  believed  to  minister  to  touch.  Similar  organs 
exist  in  sharks,  and  John  Hunter  dissected  the  snout  of  the  spotted 
dog-fish  (Scyllium)  "to  show  the  manner  of  the  nerves  ramifying, 
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as  also  their  apparent  termination  in  this  part,  each  ultimate  nerve 
appearing  to  terminate  in  the  bottom  of  a  tube  or  duct,  the  sides 
of  which  secrete  and  convey  a  thick  mucus  to  the  skin."  These 
' '  nervo-inucous  "  organs  are  found  in  the  sides  and  under  part  of 
the  head  and  on  the  fore  part  of  the  trunk. 

The  Amphibia  and  Reptilia  do  not  show  any  special  organs  of 
touch.  The  lips  of  tadpoles  have  tactile  papillae.  Some  snakes 
have  a  pair  of  tentacles  on  the  snout,  but  the  tongue  is  probably 
the  chief  organ  of  touch  in  most  serpents  and  lizards.  All  reptiles 
possessing  climbing  powers  have  the  sense  of  touch  highly  developed 
in  the  feet. 

Birds  have  epithelial  papillae  on  the  soles  of  the  toes  that  are  no 
doubt  tactile.  These  are  of  great  length  in  the  capercailzie  (Tetrax 
urogallus),  "enabling  it  to  grasp  with  more  security  the  frosted 
branches  of  the  Norwegian  pine  trees  "  (Owen).  It  has  been  sug 
gested  that  the  delicate  "papillose"  digits  of  the  smaller  birds 
assist  them  in  uest-building  by  having  the  sense  of  touch  highly 
developed.  Around  the  root  of  the  bill  in  many  birds  there  are 
special  tactile  organs,  assisting  the  bird  to  use  it  as  a  kind  of  sensi 
tive  probe  for  the  detection  in  soft  ground  of  the  worms,  grubs,  and 
slugs  that  constitute  its  food.  Special  bodies  of  this  kind  have 
been  detected  in  the  beak  and  tongue  of  the  duck  and  goose,  called 
the  tactile  corpuscles  of 
Merkel,  or  the  corpuscles 
of  Grandry  (fig.  2).  Sim 
ilar  bodies  havo  been 
found  in  the  epidermis 
of  man  and  mammals,  in 
the  outer  root-sheath  of 
tactile  hairs  or  feelers. 
They  consist  of  small 
bodies  composed  of  a 
capsule  enclosing  two  or  FIG.  2.  — Tactile  Corpuscles  from  duck's  tongue, 
more  flattened  nucleated  n>  nerve- 

cells,  piled  in  a  row.  Each  corpuscle  is  separated  from  the  others 
by  a  transparent  protoplasmic  disk.  Nerve  fibres  terminate  either 
in  the  cells  (Merkel)  or  in  the  protoplasmic 
intercellular  matter  (Ranvier,  Hesse,  Izqui- 
erdo).  Another  form  of  end-organ  has  been 
described  by  Herbst  as  existing  in  the  mucous 
membrane  of  the  duck's  tongue.  These  cor 
puscles  of  Herbst  are  like  small  Paciuian  cor 
puscles  with  thin  and  very  close  lamellae. 
Developments  of  integument  devoid  of  feathers, 
such  as  the  "wattles"  of  the  cock,  the  "ca 
runcles  "  of  the  vulture  and  turkey,  are  not 
tactile  in  their  function. 

In  the  great   majority  of  Mammalia  the 
general  surface  of  the  skin  shows  sensitive 
ness,  and  this  is  developed  to  a  high  degree 
on  certain  parts,  such  as  the  lips,  the  end  of  FIG.  3.— Tactile  Corpuscle 
a  teat,  and  the  generative  organs.      Where        from  tne  hand, 
touch  is  highly  developed,  the  skin,  more  especially  the  epidermis, 
is  thin  and  devoid  of  hair.    In  the  Monkeys  tactile  papillae  are  found 
in  the  skin  of  the  fingers  and  palms,  and  in  the 
skin  of  the  prehensile  tails  of  various  species  (Ateles). 
Such  papillae  also  abound  in  the  naked  skin  of  the 
nose  or  snout,  as  in  the  shrew,  mole, 
pig,  tapir,  and  elephant.     In  the  Or- 
nithorhynclius  the  skin  covering  the 
mandibles  is  tactile  (Owen).    In  many 
animals  certain  hairs  acquire  great 
size,  length,  and  stiffness.    These  con 
stitute  thevibrissse,  orwhiskers.   Each 
large  hair  grows  from  a  firm  capsule 
sunk  deep  in  the  true  skin,  and  the 
hair  bulb  is   supplied  with  sensory 
nerve  filaments.      In  the  walrus  the 
capsule   is   cartilaginous   in   texture. 
The  marine   Carnivora  have   strong 
vibrissse  which  "act  as  a  staff,  in  a 
wayanalogous  to  that  held  and  applied 
by  the  hand  of  a  blind  man  "  (Owen).   , 

Farh    snpr>ip<?  TIT?  Inirq  of  thin  Vtnrl    FlG- 4-— Tactile  Corpuscles  from 
Jiacn  species  nas        is  ot  this  kind      clitol.is  of  raW)it_       uel.ye 

developed  on  the  eyebrows,  lips,  or 

cheeks,  to  suit  a  particular  mode  of  existence,  as,  for  example,  the 
long  fine  whiskers  of  the  night-prowling  felines,  and  in  the  aye-aye, 
a  monkey  having  nocturnal  habits.  In  the  Ungulata  the  hoofs 
need  no  delicacy  of  touch  as  regards  the  discrimination  of  minute 
points.  Such  animals,  however,  have  broad,  massive  sensations  of 
touch,  enabling  them  to  appreciate  the  firmness  of  the  soil  on  which 
they  tread,  and  under  the  hoof  we  find  highly  vascular  and  sensitive 
lamelUe  or  papillte,  contributing  no  doubt,  not  only  to  the  growth 
of  the  hoof,  but  also  to  its  sensitiveness.  The  Cetacca  have  mimerous 
papillae  in  the  skin,  regarding  which  John  Hunter  remarks  :  "  These 
villi  are  soft  and  pliable  ;  they  float  in  water  ;  and  each  is  longer  or 
shorter  according  to  the  size  of  the  animal.  In  the  spermaceti 


whale  they  are  about  a  quarter  of  an  inch  long ;  in  the  grampus, 
bottlenose,  much  shorter ;  in  all  they  are  extremely  vascular ;  they 
are  sheathed  in  corresponding  hollows  of  the  epiderm."  In  some 
whales  the  skin  is  thrown  into  numerous  longitudinal  plaits  on 
the  under  and  fore  part  of  the  body  (Balsenoptera).  Prof.  Owen 
remarks  regarding  these:  "It  is  peculiar  to  the  swifter  swimming 
whales  that  pursue  mackerel  and  herring,  and  may  serve  to  warn 
them  of  shoals,  by  appreciation  of  an  impulse  of  the  water  rebound 
ing  therefrom,  and  so  conveying  a  sense  of  the  propinquity  of 
sunken  rocks  or  sand-banks.  Sensitiveness  to  the  movements  of 
the  ambient  ocean  is  indicated  by  certain  observed  phenomena. 
The  whale-fishers  aver  that  when  a  straggler  is  attacked  its  fellows 
will  bear  down  from  some  miles'  distance,  as  if  to  its  assistance ; 
and  it  may  be  that  they  are  attracted  by  perception  of  the  vibration 
of  the  water  caused  by  the  struggles  of  the  harpooned  whale  or 
cachalot"  (Owen's  Comparative  Anatomy,  vol.  iii.  p.  189).  Bats 
have  the  sense  of  touch  strongly  developed  in  the  wings  and  external 
ears,  and  in  some  species  in  the  flaps  of  skin  found  near  the  nose. 
These  "  nose-leaves  '  and  expanded  ears  frequently  show  vibratile 
movements,  like  the  antennae  of  insects,  enabling  the  animal  to 
detect  slight  atmospheric  impulses.  In  the  vampires  (Desmodi) 
and  fruit-eating  bats  (Pteropi)  the  auricular  and  nasal  appendages 
are  small ;  ' '  such  sensitive  tactile  guides  or  warners  in  flight  are 
only  needed  in  the  bats  of  active  food,  which  must  follow  in  swift 
evolutions,  like  the  swallows,  but  in  gloom,  the  volatile  insects 
that  people  the  summer  air  at  dawn  or  dusk "  (Owen).  There  is 
little  doubt  that  many  special  forms  of  tactile  organs  will  be  found 
in  animals  using  the  nose  or  feet  for  burrowing.  A  peculiar  end- 
organ  has  been  found  in  the  nose  of  the  mole,  while  there  are  ' '  end- 
capsules  "  in  the  tongue  of  the  elephant  and  "  nerve  rings  "  in  the 
ears  of  the  mouse. 

End-Organs  of  Touch  in  Man. — In  man  three  special 
forms  of  tactile  end-organs  have  been  described,  and  can 
be  readily  demonstrated. 

(1)  The  End- Bulbs  of  Krause. — These   are   oval  or 
rounded  bodies,  from  ^^  to  y^g-  of  an  inch  long.     Each 
consists  of  a  delicate  capsule,  composed  of  nucleated  con 
nective  tissue  enclosing  numerous  minute  cells.     On  tracing 
the  nerve  fibre,  it  is  found  that  the  nerve  sheath  is  con 
tinuous  with  the  capsule,  whilst  the  axis  cylinder  of  the 
nerve  divides  into  branches  which  lose  themselves  among 
the  cells.     Waldeyer  and  Longworth  state  that  the  nerve 
fibrils    terminate     in    the 

cells,  thus  making  these 
bodies  similar  to  the  cells 
described  by  Merkel  (ut 
supra).  See  fig.  5.  These 
bodies  are  found  in  the 
deeper  layers  of  the  con 
junctiva,  margins  of 
the  lips,  nasal  mu 
cous  membrane,  epi 
glottis,  fungiform 
and  circumvallate 
papillae  of  the 
tongue,  glans  penis 
and  clitoris,  mucous  membrane  of  the  rectum  of  man,  and 
they  have  also  been  found  on  the  under  surface  of  the 
"  toes  of  the  guinea-pig,  ear  and  body  of 
the  mouse,  and  in  the  wing  of  the  bat " 
(Landois  and  Stirling).  In  the  genital 
organs  aggregations  of  end-bulbs  occur, 
known  as  the  "genital  corpuscles  of 
Krause"  (fig.  4).  In  the  synovial  mem 
brane  of  the  joints  of  the  fingers  there 
are  larger  end-bulbs,  each  connected  with 
three  or  four  nerve-filaments. 

(2)  The  Touch  Corpuscles  of  Wagner 
and  Meissner. — These  are  oval  bodies, 
about  ^0-g-  of  an  inch  long  by  5-^  of  an 
inch  in    breadth.      Each  consists  of  a 

series    of    layers    of    connective    tissue  RG_  e.— End-Buib'from 
arranged  transversely,  and  containing  in    conjunctiva  of  calf.  », 
the  centre  granular  matter  with  nuclei 
(fig.  7).     One,  two,  or  three  nerve  fibres  pass  to  the  lower 
end  of  the  corpuscle,  wind  transversely  around  it,  lose  the 


FIG.  5.— End-Bulb  from  human 
conjunctiva.  a,  nucleated 
capsule;  6,  core;  c,  entering 
nerve-fibre  terminating  in  the 
core  at  d. 
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'IG.  7. — Vertical  Section  of  the  Skin  of  the  palm  of  the 
hand,  a,  blood-vessel ;  6,  papilla  of  the  cutis  vera; 
c,  capillary;  d,  nerve-fibre  passing  to  a  touch-cor- 
pascle ;  e,  Wagner's  touch-corpuscle ;  /,  nerve- 
fibre,  divided  transversely;  g,  cells  of  the  Malpighian 
layer  of  the  skin.  (From  Landois  and  Stirling, 
after  Biesiadecki.) 


white  substance  of  Scliwann,  penetrate  into  the  corpuscle, 
where  the  axis  cylinders,  dividing,  end  in  some  way  un- 

known'  Thecor'    


puscles  do  not  con 
tain  any  soft  core, 
but  are  apparently 
built  up  of  irregu 
lar  septse  of  con 
nective  tissue,  in 
the  meshes  of 
which  the  nerve 
fibrils  end  in  ex 
pansions  similar 
to  Merkel's  cells. 
Dr  Thin  describes 
simple  and  com 
pound  corpuscles 
according  to  the 
number  of  nerve 
fibres  entering 
them.  These  bodies 
are  found  abun 
dantly  in  the  palm 
of  the  hand  and 
sole  of  the  foot,  where  there  may  be  as  many  as  21  to 
every  square  millimetre  (1  mm.  =  ^  inch).  They  are  not 
so  numerous  on  the  back  of  the  hand  or  foot,  mamma,  lips, 
and  tip  of  the  tongue,  and  they  are  rare  in  the  genital 
organs.  "  Kollmann  describes  three  special  tactile  areas 
in  the  hand  : — (1)  the  tips  of  the  fingers,  with  24  touch 
corpuscles  in  a  length  of  10  mm. ;  (2)  the  three  eminences 
lying  on  the  palm  behind  the  slits  between  the  fingers, 
with  5*4-2*7  touch -corpuscles  in  the  same  length  ;  and 
(3)  the  ball  of  the  thumb  and  little  finger,  with  3*1-3 '5 
touch  corpuscles.  The  first  two  areas  also  contain  many 
of  the  corpuscles  of  Vater  or  Pacini,  whilst  in  the  latter 
these  corpuscles  are  fewer  and  scattered.  In  the  other 
parts  of  the  hand  the  nervous  end- 
organs  are  much  less  developed" 
(Landois  and  Stirling). 

(3)  The  Corpuscles  of  Vater  or 
Pacini. — These,  first  described  by 
Vater  so  long  ago  as  1741,  are 
small  oval  bodies,  quite  visible  to 
the  naked  eye,  from  -j-1^  to  -^  of 
an  inch  long  and  •%-%  to  ^5-  of  an 
inch  in  breadth,  attached  to  the 
nerves  of  the  hands  and  feet.  They 
can  be  readily  demonstrated  in  the 
mesentery  of  the  cat  (fig.  8).  Each 
corpuscle  consists  of  40  to  50 
lamellae  or  coats,  like  the  folds  of 
an  onion,  thinner  and  closer  to 
gether  on  approaching  the  centre. 
Each  lamella  is  formed  of  an  elastic 
material  mixed  with  delicate  con 
nective  tissue  fibres,  and  the  inner 
surface  of  each  is  lined  by  a  single 
continuous  layer  of  endothelial 
cells.  A  double-contoured  nerve 
fibre  passes  to  each.  The  white 
substance  of  Schwann  becomes 
continuous  with  the  lamellae,  whilst  FlG  8._Vatei,s  or  Padni.g  Cor. 

the   axis    Cylinder   passes   into   the     puscle.    a,  stalk ;  t>,  nerve-fibre 

body,  and  ends  in  a  small  knob  or    t^sue^nveiopej'e,  aSs'cynn- 

in  a  pleXUS.      Sometimes  a   blood-     der,  with  its  end  divided  at/. 

vessel  also  penetrates  the  Pacinian  body,  entering  along 
with  the  nerve.  Such  bodies  are  found  in  the  subcutaneous 
tissue  on  the  nerves  of  the  fingers  and  toes,  near  joints, 
attached  to  the  nerves  of  the  abdominal  plexuses  of  the 


FIG.  9. — jEsthesiometer  of  Sieveking. 


sympathetic,  on  the  coccygeal  gland,  on  the  dorsum  of  the 
penis  and  clitoris,  in  the  meso-colon,  in  the  course  of  the 
intercostal  and  periosteal  nerves,  and  in  the  capsules  of 
lymphatic  glands  (William  Stirling). 

Physiology  of  Touch  in  Man. — Such  are  the  special  end- 
organs  of  touch.  It  has  also  been  ascertained  that  many 
sensory  nerves  end  in  a  plexus  or  network,  the  ultimate 
fibrils  being  connected  with  the  cells  of  the  particular 
tissue  in  which  they  are  found.  Thus  they  exist  in  the 
cornea  of  the  eye,  and  at  the  junctions  of  tendons  with 
muscles.  In  the  latter  situation  "  flattened  end-flakes  or 
plates  "  and  "  elongated  oval  end-bulbs "  have  also  been 
found  (Sachs,  Rollett,  Golgi).  A  consideration  of  these 
various  types  of  structure  show  that  they  facilitate  inter 
mittent  pressure  being  made  on  the  nerve  endings.  They 
are  all,  as  it  were,  elastic  cushions  into  which  the  nerve 
endings  penetrate,  so  that  the  slight  variation  of  pressure 
will  be  transmitted  to  the  nerve.  Probably  also  they  serve 
to  break  the  force  of  a  sudden  shock  on  the  nerve  endings. 

Sensitiveness  and  Sense  of  Locality. — The  degree  of  sensitiveness 
of  the  skin  is  determined  by  finding  the  smallest  distance  at  which 
the  two  points 
of  a  pair  of 
compasses  can 
be  felt.  This 
method,  first 
followed  by 
Weber,  is  em 
ployed  by  phy 
sicians  in  the 

diagnosis  of  nervous  affections  involving  the  sensitiveness  of  the 
skin.  The  following  table  shows  the  sensitiveness  in  millimetres 
for  an  adult,  whilst  the  corresponding  numbers  for  a  boy  12 

years  of  age  are  given  within  brackets  (Landois  and  Stirling,  after 

Weber) :—  Millimetres. 

Tip  of  tongue I'l 

Third  phalanx  of  finger,  volar  surface 2-2  "3 

Red  part  of  the  lip 4'5 

Second  phalanx  of  finger,  volar  surface 

First  phalanx  of  finger,  volar  surface 5-5  '5 

Third  phalanx  of  finger,  dorsal  surface 6  '8 

Tip  of  nose 6 '8             [4'5] 

Head  of  metacarpal  bone,  volar 5-6*8             [4*5] 

Ball  of  thumb 6'5-7 

Ball  of  little  finger 5*5-6 

Centre  of  palm •••••  8-9 

Dorsum  and  side  of  tongue  ;  white  of  the  lips  ; 

metacarpal  part  of  the  thumb 9 

Third  phalanx  of  the  great  toe,  plantar  surface,  [6  '8] 

Second  phalanx  of  the  fingers,  dorsal  surface...  11 '3             [9] 

Back....  11-3             [9] 

Eyelid 11-3             [9] 

Centre  of  hard  palate 13'5 

Lower  third  of  the  fore-arm,  volar  surface 15 

In  front  of  the  zygoma [H'3] 

Plantar  surface  of  the  great  toe 15'8 

Inner  surface  of  the  lip 20 -3 

Behind  the  zygoma 22'6            [15'8] 

Forehead......  . 22'6           [18] 

Occiput 27-1            [22-6] 

Back  of  the  hand 31'6           [22-61 

Under  the  chin 33'8           [22 -6] 

Vertex 33'8           [22*6] 

Knee 36*1 

Sacrum  (gluteal  region) 44*6 

Fore-arm  and  leg 45 '1 

Neck 54*1            [36-1] 

Back  of  the  fifth  dorsal  vertebra  ;  lower  dorsal 

and  lumbar  region 54*] 

Middle  of  the  neck 677 

Upiier  arm;  thigh;  centre  of  the  back 67*7  [31  "6- 40 '0] 

These  investigations  show  not  only  that  the  skin  is  sensitive, 
but  that  one  is  able  with  great  precision  to  distinguish  the  part 
touched.  This  latter  power  is  usually  called  the  sense  of  locality, 
and  it  is  influenced  by  various  conditions.  _  The  greater  the 
number  of  sensory  nerves  in  a  given  area  of  skin  the  greater  is  the 
degree  of  accuracy  in  distinguishing  different  points.  Contrast 
in  this  way  the  tip  of  the  finger  and  the  back  of  the  hand.  Sensi 
tiveness  increases  from  the  joints  towards  the  extremities,  and,  as 
pointed  out  by  Vierordt,  sensitiveness  is  great  in  parts  of  the  body 
that  are  actively  moved.  The  sensibility  of  the  limbs  is  finer  in 
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the  transverse  axis  than  in  the  long  axis  of  the  limb,  to  the  extent 
of  |  on  the  flexor  surface  of  the  upper  limb  and  £  on  the  extensor 
surface  (Landois).  It  is  doubtful  if  exercise  improves  sensitive 
ness,  as  Francis  Galton  found  that  the  performances  of  blind  boys 
were  not  superior  to  those  of  other  boys,  and  he  says  that  "  the 
guidance  of  the  blind  depends  mainly  on  the  multitude  of  col 
lateral  indications,  to  which  they  give  much  heed,  and  not  their 
superiority  to  any  one  of  them."  When  the  skin  is  moistened 
with  indifferent  fluids  sensibility  is  increased.  Suslowa  made  the 
curious  discovery  that,  if  the  area  between  two  points  distinctly 
felt  be  tickled  or  be  stimulated  by  a  weak  electric  current,  the 
impressions  are  fused.  Stretching  the  skin,  and  baths  in  water 
containing  carbonic  acid  or  common  salt,  increase  the  power  of 
localizing  tactile  impressions.  In  experimenting  with  the  com 
passes,  it  will  be  found  that  a  smaller  distance  can  be  distinguished 
if  one  proceeds  from  greater  to  smaller  distances  than  in  the  re 
verse  direction.  A  smaller  distance  can  also  be  detected  when 
the  points  of  the  compasses  are  placed  one  after  the  other  on  the 
skin  than  when  they  are  placed  simultaneously.  If  the  points  of 
the  compasses  are  unequally  heated,  the  sensation  of  two  contacts 
becomes  confused.  An  anaemic  condition,  or  a  state  of  venous  con 
gestion,  or  the  application  of  cold,  or  violent  stretching  of  the  skin, 
or  the  use  of  such  substances  as  atropine,  daturin,  morphia, 
strychnine,  alcohol,  bromide  of  potassium,  cannabin,  and  hydrate 
of  chloral  blunt  sensibility.  The  only  active  substance  said  to 
increase  it  is  caffein. 

Absolute  sensitiveness,  as  indicated  by  a  sense  of  pressure,  has 
been  determined  by  various  methods.  Two  different  weights  are 
placed  on  the  part,  and  the  smallest  difference  in  weight  that  can 
be  perceived  is  noted.  "Weber  placed  small  weights  directly  on 
the  skin ;  Aubert  and  Kammler  loaded  small  plates ;  Dohrn  made 
use  of  a  balance,  having  a  blunt  point  at  one  end  of  the  beam,  rest 
ing  on  the  skin,  whilst  weights  were  placed  on  the  other  end  of  the 
beam  to  equalize  the  pressure ;  Eulenberg  invented  an  instrument 
like  a  spiral  spring  paper-clip  or  balance  (the  barfesthesiometer), 
having  an  index  showing  the  pressure  in  grammes ;  Goltz  employed 
an  india-rubber  tube  filled  with  water,  and  this,  "  to  ensure  a  con 
stant  surface  of  contact,  bent  at  one  spot  over  a  piece  of  cork,  is 
touched  at  that  spot  by  the  cutaneous  part  to  be  examined,  and, 
by  rhythmically  exerted  pressure,  waves  analogous  to  those  of  the 
arterial  pulse  are  produced  in  the  tube"  (Hermann);  and  Landois 
invented  a  mercurial  balance,  enabling  him  to  make  rapid  variations 
in  the  weight  without  giving  rise  to  any  shock  (figured  in  Landois 
and  Stirling's  Physiology,  p.  1155).  These  methods  have  given  the 
following  general  results.  (1)  The  greatest  acuteuess  is  on  the 
forehead,  temples,  and  back  of  the  hand  and  forearm,  which  detect 
a  pressure  of  '002  gramme;  fingers  detect  '005  to  '015  gramme; 
the  chin,  abdomen,  and  nose  '04  to  '05  gramme.  (2)  Goltz's 
method  gives  the  same  general  results  as  Weber's  experiment  with 
the  compasses,  with  the  exception  that  the  tip  of  the  tongue  has 
its  sensation  of  pressure  much  lower  in  the  scale  than  its  sensation 
of  touch.  (3)  Eulenberg  found  the  following  gradations  in  the 
fineness  of  the  pressure  sense :— the  forehead,  lips,  back  of  the 
cheeks,  and  temples  appreciate  differences  of  -£$  to  -fa  (200  :  205  to 
300  :  310  grammes).  The  back  of  the  last  phalanx  of  the  fingers, 
the  forearm,  hand,  1st  and  2d  phalanges,  the  palmar  surface  of  the 
hand,  forearm,  and  upper  arm  distinguish  differences  of  -5*5  to  ^ 
(200  :  220  to  200  :  210  grammes).  The  front  of  the  leg  and  thigh 
is  similar  to  the  forearm.  Then  follow  the  back  of  the  foot  and 
toes,  the  sole  of  the  foot,  and  the  back  of  the  leg  and  thigh.  Dohrn 
placed  a  weight  of  1  gramme  on  the  skin,  and  then  determined  the 
least  additional  weight  that  could  be  detected,  with  this  result .- — 
3d  phalanx  of  finger,  '499  gramme  ;  back  of  the  foot,  '5  gramme  ; 
2d  phalanx,  771  gramme  ;  1st  phalanx,  '82  gramme ;  leg,  1 
gramme;  back  of  hand,  1'156  grammes;  palm,  1'lOtJ  grammes; 
patella,  1'5  grammes;  forearm,  1'99  grammes;  umbilicus,  3 "5 
grammes  ;  and  back,  3 '8  grammes  (Landois  and  Stirling).  (4)  In 
passing  from  light  to  heavier  weights,  the  acuteness  increases  at 
once,  a  maximum  is  reached,  and  then  with  heavy  weights  the 
power  of  distinguishing  the  differences  diminishes  (Hering,  Bieder- 
mann).  (5)  A  sensation  of  pressure  after  the  weights  have  been 
removed  may  be  noticed  (after-pressure  sensation),  especially  if  the 
weight  be  considerable.  (6)  Valentine  noticed  that,  if  the  finger 
were  held  against  a  blunt- toothed  wheel,  and  the  wheel  were  rotated 
with  a  certain  rapidity,  he  felt  a  smooth  margin.  This  was  ex 
perienced  when  the  intervals  of  time  between  the  contacts  of  suc 
cessive  teeth  were  less  than  from  ^^  to  ^f  T  °f  a  second.  The  same 
experiment  can  be  readily  made  by  holding  the  finger  over  the  holes 
in  one  of  the  outermost  circles  of  a  large  syren  rotating  quickly  : 
the  sensations  of  individual  holes  become  fused,  so  as  to  give  rise 
to  a  feeling  of  touching  a  slit.  (7)  Vibrations  of  strings  are  de 
tected  even  when  the  number  is  about  1500  per  second  ;  above  this 
the  sensation  of  vibration  ceases.  By  attaching  bristles  to  the 
prongs  of  tuning  forks,  and  bringing  these  into  contact  with  the 
lip  or  tongue,  sensations  of  a  very  acute  character  are  experienced, 
which  are  most  intense  when  the  forks  vibrate  from  600  to  1500 
per  second. 


Information  from  Tactile  Impressions. — These  enable  us  to  come 
to  the  following  conclusions.  (1)  We  note  the  existence  of  some 
thing  touching  the  sensory  surface.  (2)  From  the  intensity  of  the 
sensation  we  determine  the  weight,  tension,  or  intensity  of  the  pres 
sure.  This  sensation  is  in  the  first  instance  referred  to  the  skin, 
but  after  the  pressure  has  reached  a  certain  amount  muscular  sensa 
tions  are  also  experienced — the  so-called  muscular  sense.  (3)  The 
locality  of  the  part  touched  is  at  once  determined,  and  from  this 
the  probable  position  of  the  touching  body.  Like  the  visual  field, 
to  which  all  retinal  impressions  are  referred,  point  for  point,  there 
is  a  tactile  field,  to  which  all  points  on  the  skin  surface  may  be 
referred.  (4)  By  touching  a  body  at  various  points,  from  the 
difference  of  pressure  and  from  a  comparison  of  the  positions  of 
various  points  in  the  tactile  field  we  judge  of  the  configuration  of 
the  body.  A  number  of  "  tactile  pictures  "  are  obtained  by  pass 
ing  the  skin  over  the  touched  body,  and  the  shape  of  the  body  is 
further  determined  by  a  knowledge  of  the  muscular  movements 
necessary  to  bring  the  cutaneous  surface  into  contact  with  different 
portions  of  it.  If  there  is  abnormal  displacement  of  position,  a 
false  conception  may  arise  as  to  the  shape  of  the  body.  Thus,  if 
a  small  marble  or  a  pea  be  placed  between  the  index  and  middle 
finger  so  as  to  touch  (with  the  palm  downwards)  the  outer  side  of 
the  index  finger  and  the  inner  side  of  the  middle  finger,  a  sensation 
of  touching  one  round  body  is  experienced ;  but  if  the  fingers  be 
crossed,  so  that  the  marble  touches  the  inner  side  of  the  index 
finger  and  the  outer  side  of  the  middle  finger,  there  will  be  a 
feeling  of  two  round  bodies,  because  in  these  circumstances  there 
is  added  to  the  feelings  of  contact  a  feeling  of  distortion  (or  of 
muscular  action)  like  what  would  take  place  if  the  fingers,  for  pur 
poses  of  touch,  were  placed  in  that  abnormal  position.  Again, 
as  showing  that  our  knowledge  of  the  tactile  field  is  precise,  there 
is  the  well-known  fact  that  when  a  piece  of  skin  is  transplanted 
from  the  forehead  to  the  nose,  in  the  operation  for  removing  a 
deformity  of  the  nose  arising  from  lupus  or  other  ulcerative 
disease,  the  patient  feels  the  new  nasal  part  as  if  it  were  his  fore 
head,  and  he  may  have  the  curious  sensation  of  a  nasal  instead  of 
a  frontal  headache.  (5)  From  the  number  of  points  touched  we 
judge  as  to  the  smoothness  or  roughness  of  a  body.  A  body  having 
a  uniformly  level  surface,  like  a  billiard  ball,  is  smooth  ;  a  body 
having  points  irregular  in  size  and  number  in  a  given  area  is  rough  ; 
and  if  the  points  are  very  close  together  it  gives  rise  to  a  sensation, 
like  that  of  the  pile  of  velvet,  almost  intolerable  to  some  indivi 
duals.  Again,  if  the  pressure  is  so  uniform  as  not  to  be  felt,  as  when 
the  body  is  immersed  in  water  (paradoxical  as  this  may  seem,  it  is 
the  case  that  the  sensation  of  contact  is  felt  only  at  the  limit  of  the 
fluid),  we  experience  the  sensation  of  being  in  contact  with  a  fluid. 
(6)  Lastly,  it  would^ appear  that  touch  is  always  the  result  of  varia 
tion  of  pressure.  No  portion  of  the  body  when  touching  anything 
can  be  regarded  as  absolutely  motionless,  and  the  slight  oscillations 
of  the  sensory  surface,  and  in  many  cases  of  the  body  touched, 
produce  those  variations  of  pressure  on  which  touch  depends. 

Theories  as  to  Touch. — To  explain  the  phenomenon  of  the  tactile 
field,  and  more  especially  the  remarkable  variations  of  tactile 
sensibility  above  described,  various  theories  have  been  advanced. 
(1)  The  one  most  generally  known  is  that  of  E.  H.  Weber,  as 
modified  or  restated  by  Lotze,  Meissner,  Czermak,  and  others.  It 
assumes  that,  whilst  we  refer  every  tactile  sensation  to  a  certain 
position  in  the  tactile  field,  we  do  not  refer  it  merely  to  a  point,  but 
to  a  circular  or  oval  area  on  the  skin,  called  a  circle  of  sensibility. 
Further,  it  is  assumed  that  if  two  such  circles  touch  or  overlap  they 
cannot  be  individually  perceived,  and  that  they  can  only  be  30- 
individually  perceived  when  one  or  more  circles  of  sensibility  inter 
vene,  or,  in  other  .  fi 
words,  when  there 


is    a    '  non  -irri 
tated  sensory  ele 
ment"     between 
the    two     points 
touched  (figs.  10 
and  11). 
Each  circle  of 
sensibility     may 
be    supposed    to 
be  innervated  by 
a  distinct   fibre. 
Thus,  suppose  the 
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Fig.  10.                                         Fig.  11. 
~IGS.  10  and  11.—  Diagrams  of  Tactile  Innervation.    (From 

of  the  skin  to  be 

diagrammatically  represented  as  in  figs.  10  and  11,  each  square 
would  be  a  "  circle  of  sensibility."  In  more  sensitive  regions  the 
squares  would  be  smaller  and  the  number  of  nerve  terminations 
greater  than  in  less  sensitive  regions.  In  fig.  10  the  area  contains 
nine  "circles"  and  has  nine  nerve  terminations,  whilst  in  fig.  11, 
although  the  total  area  is  the  same,  there  are  thirty -six  "circles  " 
and  thirty-six  nerve  filaments.  If  the  points  of  the  compasses  be 
placed  at  a  and  c  in  fig.  10  the  sensation  will  be  that  of  one  point  ; 
there  would  also  be  a  sensation  of  one  point  if  they  were  placed  at  c 
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FIG.  12. — Diagram  showing  overlapping  of 
"Circles  of  sensibility."    (From  Beaunis.) 


and  d  ;  but  if  the  points  touch  c  ande  there  will  be  a  double  sensa 
tion,  because  the  "circle"  d  intervenes.  Again,  in  fig.  11,  where 
the  "  circles  "  are  much  smaller  and  more  numerous,  the  minimum 
distance  at  which  two  sensations  are  experienced  is  much  less  than 
in  fig.  10,  for  this  would  happen  when  the  compasses  touch  a  and  d. 
It  will  also  be  observed  that  the  same  distance  d  e  in  fig.  10  would 
give  a  single  sensation,  whilst  it  would  give  a  double  sensation  in 
fig.  11.  But  c  e  in  fig.  10  gives  a  double  sensation,  and  yet  the  same 
distance  would  give  a  single  sensation  if  the  points  of  the  com 
passes  touched  adjoining  "circles."  A  "circle  of  sensibility," 
however,  cannot  be  regarded  as  an  anatomical  magnitude  or 
"  cutaneous  sensory  unit,"  or,  in  other  words,  the  area  of  distribu 
tion  of  a  single  nerve-fibre.  The  extent  of  any  such  hypothetical 
circle  can  be  altered  by  practice  and  attention,  and  we  may  therefore 
assume  that  the  circles  overlap,  and  that  even  the  same  area  of  skin 
receives  numerous  nerve  fila 
ments,  and  that  consequent 
ly,  when  a  body  is  touched, 
it  excites  at  once  many  fila 
ments.  This  is  illustrated 
by  fig.  12. 

It  will  be  seen  that  each 
area  receives  a  certain  num 
ber  of  nerve  fibres  and  each 
nerve  fibre  supplies  fibrils 
that  cross  the  fibrils  of  ad- 
j  oining  nerves.  I  f  the  point 
of  the  compass  touch  at  a, 
it  will  irritate  all  the  fibres 
from  1  to  7,  but  these  will 
not  be  excited  with  equal  in 
tensity  ;  the  excitation  will 
be  at  a  maximum  at  4,  more 
feeble  for  3  and  5,  and  still 
more  feeble  for  2  and  6 ;  so 
that  the  intensity  of  the  excitation  may  be  represented  by  the  curve 
above  a.  In  this  case  the  sensation  will  be  that  of  one  point,  because 
all  the  fibrils  have  been  excited.  If  the  other  point  of  the  compass 
be  placed  at  b,  there  will  be  an  intermediary  region  not  excited,  and 
two  points  will  be  felt.  Suppose  now  the  second  point  of  the  com 
passes  is  moved  to  c,  all  the  fibrils  between  the  two  points  a  and  e 
are  excited,  and  there  is  likely  a  sensation  of  single  contact ;  but 
the  excitation  of  the  fibrils  7  and  8  is  very  feeble,  and  it  is  possible, 
by  attention  and  practice,  to  leave  these  out,  and  then  there  will  be 
a  sensation  of  two  contacts  (Beaunis).  This  mechanical  theory  has 
no  anatomical  basis,  except  it  be  the  statement  made  by  Krause  that 
the  distance  of  the  two  points  of  the  compasses  at  which  two  points 
are  felt  includes  in  the  mean  12  tactile  corpuscles.  Whilst  atten 
tion  has  been  mainly  directed  to  the  skin  as  the  locality  where  an 
anatomical  explanation  is  to  be  sought  for,  it  must  not  be  forgotten 
that  processes  may  be  in  operation  in  the  nerve  centres.  It  is 
well  known  that  irradiation  of  nervous  impulses  occur  in  the  nerve 
centres  (see  PHYSIOLOGY,  vol.  xix.  p.  29),  and  it  is  not  unlikely  that, 
when  a  nervous  impression  reaches  the  brain  from  a  particular  area 
of  skin,  this  may  be  diffused  to  neighbouring  nerve-cells,  exciting 
these,  and  that  then  the  effect  on  these  cells,  in  accordance  with 
the  law  that  sensations  in  nerve  centres  are  referred  to  the  origins 
in  the  periphery  of  the  sensory  nerve  fibres  reaching  them,  will  be 
referred  to  adjoining  areas  of  skin,  or,  in  other  words,  to  adjoining 
points  in  the  tactile  field. 

Wundt  has  propounded  a  psycho-physiological  theory  that  every 
part  of  the  skin  with  tactile  sensibility  always  conveys  an  impres 
sion  of  the  locality  of  the  sensation.  Each  area  of  skin  has  a 
"  local  colour,"  and  this  diminishes  from  area  to  area.  The  grada 
tion  is  sudden  where  the  sense  of  locality  is  acute  and  gradual  where 
it  is  obtuse.  "  A  circle  of  sensation  is  an  area  where  the  local 
colour  changes  so  little  that  two  separate  impressions  fuse  into  one  " 
(Landois).  Practice  enables  one  to  notice  the  changes  of  local 
colour,  and  thus  more  and  more  accurately  to  discriminate  points 
closer  and  closer  together.  This  theory  does  not  appear  to  explain 
anything;  it  simply  restates  the  phenomena  for  which  an  explana 
tion  is  desired. 

SENSATIONS  OF  TEMPERATURE. — The  skin  is  not  merely  the  seat 
of  tactile  impressions,  but  also  of  impressions  of  temperature. 
This  depends  on  thermic  irritation  of  the  terminal  organs,  as 
proved  by  the  following  experiment  of  E.  H.  Weber: — "If  the 
elbow  be  dipped  into  a  very  cold  fluid,  the  cold  is  only  felt  at  the 
immersed  part  of  the  body  (where  the  fibres  terminate) ;  pain, 
however,  is  felt  in  the  terminal  organs  of  the  ulnar  nerve,  namely, 
in  the  finger  points ;  this  pain,  at  the  same  time,  deadens  the  local 
sensation  of  cold."  If  the  sensation  of  cold  were  due  to  the 
irritation  of  a  specific-nerve  fibre,  the  sensation  of  cold  would  be 
referred  to  the  tips  of  the  fingers.  When  any  part  of  the  skin 
is  above  its  normal  mean  temperature,  warmth  is  felt  ;  in  the 
opposite  case,  cold.  The  normal  mean  temperature  of  a  given 
area  varies  according  to  the  distribution  of  hot  blood  in  it  and  to 
the  activity  of  nutritive  changes  occurring  in  it.  When  the  skin 


is  brought  into  contact  with  a  good  conductor  of  heat  there  is  a 
sensation  of  cold.  A  sensation  of  heat  is  experienced  when  heat  is 
carried  to  the  skin  in  any  way.  The  following  are  the  chief  facts 
that  have  been  ascertained  regarding  the  temperature  sense.  (1) 
E.  H.  Weber  found  that,  with  a  skin  temperature  of  from  150-5  C. 
to  35"  C.,  the  tips  of  the  fingers  can  distinguish  a  difference  of 
•25°  C.  to  -2°  C.  Temperatures  just  below  that  of  the  blood  (33°  C.- 
27°  C.)  are  distinguished  by  the  most  sensitive  parts,  even  to  '05° 
C.  (2)  The  thermal  sense  varies  in  different  regions  as  follows  : — 
tip  of  tongue,  eyelids,  cheeks,  lips,  neck,  belly.  The  "perceptible 
minimum  "was  found  to  be,  in  degrees  C.  : — breast,  '4°;  back,  '9°; 
back  of  hand,  '3° ;  palm,  '4° ;  arm,  '2°  ;  back  of  foot,  '4°  ;  thigh, 
'5° ;  leg,  '6°  to  "2° ;  cheek,  '4° ;  temple,  "3°.  (3)  If  two  different 
temperatures  are  applied  side  by  side  and  simultaneously,  the 
impressions  often  fuse,  especially  if  the  areas  are  close  together. 
(4)  Practice  is  said  to  improve  the  thermal  sense.  (5)  Sensations 
of  heat  and  cold  may  curiously  alternate  ;  thus  "  when  the  skin 
is  dipped  first  into  water  at  10°  C.  we  feel  cold,  and  if  it  be  then 
dipped  into  water  at  16°  C.  we  have  at  first  a  feeling  of  warmth, 
but  soon  again  of  cold  "  (Landois).  (6)  The  same  temperature 
applied  to  a  large  area  is  not  appreciated  in  the  same  way  as  when 
applied  to  a  small  one  ;  thus  "  the  whole  hand  when  placed  in 
water  at  29° '5  C.  feels  warmer  than  when  a  finger  is  dipped  into 
water  at  32°  C. 

There  is  every  reason  to  hold  that  there  are  different  nerve  fibres 
and  different  central  organs  for  the  tactile  and  thermal  sensations, 
but  nothing  definite  is  known.  The  one  sensation  undoubtedly 
affects  the  other.  Thus  the  minimum  distance  at  which  two  com 
pass  points  are  felt  is  diminished  when  one  point  is  warmer  than 
the  other.  Again,  a  colder  weight  is  felt  as  heavier,  "  so  that  the 
apparent  difference  of  pressure  becomes  greater  when  the  heavier 
weight  is  at  the  same  time  colder,  and  less  when  the  lighter  weight 
is  colder,  and  difference  of  pressure  is  felt  with  equal  weights  of 
unequal  temperature"  (E.  H.  Weber).  Great  sensibility  to  differ 
ences  of  temperature  is  noticed  after  removal,  alteration  by  vesi 
cants,  or  destruction  of  the  epidermis,  and  in  .the  skin  affection 
called  herpes  zoster.  The  same  occurs  in  some  cases  of  locomotor 
ataxy.  Removal  of  the  epidermis,  as  a  rule,  increases  tactile 
sensibility  and  the  sense  of  locality.  Increased  tactile  sensibility 
is  termed  7iypcrpselaphesia,  and  is  a  rare  phenomenon  in  nervous 
diseases.  Paralysis  of  the  tactile  sense  is  called  liyj>opselaphesiat 
whilst  its  entire  loss  is  apsdaphcsia.  Brown-Sequard  mentions  a 
case  in  which  contact  of  two  points  gave  rise  to  a  sense  of  a  third 
point  of  contact.  Certain  conditions  of  the  nerve  centres  affect 
the  senses  both  of  touch  and  temperature.  Under  the  influence  of 
morphia  the  person  may  feel  abnormally  enlarged  or  diminished  in 
size.  As  a  rule  the  senses  are  affected  simultaneously,  but  cases 
occur  where  one  may  be  affected  more  than  the  other.  Herzen 
states  that  "limbs  which  are  sleeping"  feel  heat  and  not  cold 
(Landois). 

PAIN. — In  addition  to  sensations  of  touch  and  of  temperature 
referred  to  the  skin,  there  is  still  a  third  kind  of  sensation  unlike 
either,  namely,  pain.  This  sensation  cannot  be  supposed  to  be 
excited  by  irritations  of  the  end-organs  of  touch,  or  of  specific 
thermal  end-organs  (if  there  be  such),  but  rather  to  irritation  of 
ordinary  sensory  nerves,  and  there  is  every  reason  to  believe  that 
painful  impressions  make  their  way  to  the  brain  along  spinal 
tracks  in  the  spinal  cord.  If  we  consider  our  mental  condition 
as  regards  sensation  at  any  moment,  we  notice  numerous  sensations 
more  or  less  definite,  not  referred  directly  to  the  surface,  nor  to 
external  objects,  such  as  a  feeling  of  general  comfort,  free  or  im 
peded  breathing,  hunger,  thirst,  malaise,  horror,  fatigue,  and  pain. 
These  are  all  caused  by  the  irritation  of  ordinary  sensory  nerves  in 
different  localities,  and  if  the  irritation  of  such  nerves,  by  chemical, 
thermal,  mechanical,  or  nutritional  stimuli,  passes  beyond  a  certain 
maximum  point  of  intensity  the  result  is  pain.  Irritation  of  a 
nerve,  in  accordance  with  the  law  of  "peripheral  reference  of 
sensation,"  will  cause  pain.  Sometimes  the  irritation  applied  to 
the  trunk  of  a  sensory  nerve  may  be  so  intense  as  to  destroy  its 
normal  function,  and  loss  of  sensation  or  anaesthesia  results.  If 
then  the  stimulus  be  increased  further,  pain  is  excited  which  is 
referred  to  the  end  of  the  nerve,  with  the  result  of  producing  what 
has  been  called  anaesthesia  dolorosa.  Pains  frequently  cannot  be 
distinctly  located,  probably  owing  to  the  fact  of  irradiation  in  the 
nerve  centres  and  subsequent  reference  to  areas  of  the  body  which 
are  not  really  the  seat  of  irritations.  The  intensity  of  pain  depends 
on  the  degree  of  excitability  of  the  sensory  nerves,  whilst  its  mas- 
siveness  depends  on  the  number  of  nerve  fibres  affected.  The 
quality  of  the  pain  is  probably  produced  by  the  kind  of  irritation 
of  the  nerve,  as  affected  by  the  structure  of  the  part  and  the  greater 
or  less  continuance  of  severe  pressure.  Thus  there  are  piercing, 
cutting,  boring,  burning,  throbbing,  pressing,  gnawing,  dull,  and 
acute  varieties  of  pain.  Sometimes  the  excitability  of  the  cutaneous 
nerves  is  so  great  that  a  breath  of  air  or  a  delicate  touch  may 
give  rise  to  suffering.  This  hyperalgia  is  found  in  inflammatory 
affections  of  the  skin.  In  neuralgia  the  pain  is  characterized  by 
its  character  of  shooting  along  the  course  of  the  nerve  and  by 
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severe  exacerbations.  In  many  nervous  diseases  there  are  dis 
ordered  sensations  referred  to  the  skin,  such  as  alternations  of  heat 
and  cold,  burning,  creeping,  itching,  and  a  feeling  as  if  insects 
\vere  crawling  on  the  surface  (formication).  This  condition  is 
termed  paralgia.  The  term  hypalgia  is  applied  to  a  diminution 
and  analgia  to  paralysis  of  pain,  as  is  produced  by  anaesthetics. 

MUSCULAR  SE.VSE. — The  sensory  impressions  considered  in  this 
article  are  closely  related  to  the  so-called  muscular  sense,  or  that 
sense  or  feeling  by  which  we  are  aware  of  the  state  of  the  muscles  of 
a  limb  as  regards  contraction  or  relaxation.  Some  have  held  that 
the  muscular  sense  is  really  due  to  greater  or  less  stretching  of  the 
skin  and  therefore  to  irritation  of  the  nerves  of  that  organ.  That 
this  is  not  the  case  is  evident  from,  the  fact  that  disordered  move 
ments  indicating  perversion  or  loss  of  this  sense  are  not  affected  by 
removal  of  the  skin  (Claude  Bernard).  Further,  cases  in  the  human 
being  have  been  noticed  where  there  was  an  entire  loss  of  cutaneous 
sensibility  whilst  the  muscular  sense  was  unimpaired.  It  is  also 
known  that  muscles  possess  sensory  nerves,  giving  rise,  in  certain 
circumstances,  to  fatigue,  and,  when  strongly  irritated,  to  the  pain 
of  cramp.  Muscular  sensations  are  really  excited  by  irritation  of 
sensory  nerves  passing  from  the  muscles  themselves.  We  are  thus 
made  conscious  of  whether  or  not  the  muscles  aro  contracted,  and 
of  the  amount  of  contraction  necessary  to  overcome  resistance,  and 
this  knowledge  enables  us  to  judge  of  the  amount  of  voluntary  im 
pulse.  Loss  or  diminution  of  the  muscular  sense  is  seen  in  chorea 
and  especially  in  locomotor  ataxy.  Increase  of  it  is  rare,  but  it  is 
seen  in  the  curious  affection  called  anxietas  tibiarum,  "  a  painful  con 
dition  of  unrest,  which  leads  to  a  continual  change  in  the  position 
of  the  limbs  "  (Landois).  See  also  PHYSIOLOGY.  (J.  G.  M. ) 

TOUL,  a  town  of  France,  chef-lieu  of  an  arrondissement 
in  the  department  of  Meurthe-et-Moselle,  on  the  left  bank 
of  the  Moselle,  199  miles  east  of  Paris  by  the  railway  to 
Nancy,  at  the  point  where  the  Marne  Canal  joins  those  of 
the  Rhine  and  the  East.  The  isolated  hills  of  St  Michel 
and  Barine  respectively  rise  548  feet  and  574  feet  above 
the  town,  which  is  a  stronghold  of  the  first  order,  the 
centre  of  an  entrenched  camp  protected  by  numerous  forts 
and  redoubts,  and  a  link  in  the  chain  of  fortifications 
which  extends  from  Verdun  to  Belfort.  The  light  and 
elegant  church  of  St  Etienne  (formerly  the  cathedral)  has 
a  fine  choir  and  transept,  dating  from  the  13th  century; 
the  nave  and  aisles  are  of  the  14th,  and  the  beautiful 
recently  restored  facade  and  the  towers  (246  feet)  of  the 
15th.  The  interior  (118  feet  in  height,  289  in  length,  and 
89  in  width)  has  fine  glass,  a  remarkable  organ-loft,  and 
some  interesting  monuments.  The  bas-reliefs  of  the 
charming  Gothic  cloister  (13th  and  14th  centuries)  were 
much  damaged  during  the  Revolution.  The  choir  and 
transept  of  St  Gengoult,  a  fine  church  of  the  13th  century 
with  a  fagade  of  the  15th,  contain  some  interesting  13th- 
century  glass ;  and  the  light  groups  of  supporting  columns, 
and  the  sculptures  in  the  cloisters  (first  half  of  the  16th 
century),  should  also  be  mentioned.  The  old  episcopal 
palace  (18th  century)  is  now  used  as  the  town-hall ;  it 
contains  the  museum  and  library,  in  which  is  preserved 
the  golden  bull  by  which  the  emperor  Charles  IV.  in 
1367  confirmed  the  liberties  of  the  city.  The  population, 
9632  in  1881,  was  9981  in  1886  (commune  10,459). 

Toul  ( Tullum)  is  one  of  the  oldest  towns  of  France ;  originally 
capital  of  the  Leuci,  in  the  Belgic  confederation,  it  acquired  great 
importance  under  the  Romans.  It  was  evangelized  by  St  Mansuy 
in  the  latter  half  of  the  4th  century,  and  became  one  of  the  leading 
sees  of  north-east  Gaul.  After  being  sacked  successively  by  Goths, 
Burgnndians,  Vandals,  and  Huns,  Toul  was  conquered  by  the 
Franks  in  450.  Under  the  Merovingians  it  was  governed  by  counts, 
assisted  by  elective  officers.  The  bishops,  who  had  become 
increasingly  powerful,  were  invested  with  sovereign  rights  in  the 
10th  century,  holding  only  of  the  emperor,  and  for  a  period  of 
300  years  (13th  to  16th  centuries)  the  citizens  maintained  a  long 
struggle  against  them.  The  town  was  forced  to  yield  for  a  time  to 
the  count  of  Vaudemont  in  the  12th  century,  and  twice  to  the  duke 
of  Lorraine  in  the  15th,  and  was  thrice  devastated  by  the  plague  in 
1he  16th.  Charles  V.  made  a  solemn  entry  into  the  town  in  1544, 
but  in  the  following  year,  at  the  instance  of  the  Cardinal  de 
Lorraine,  it  placed  itself  under  the  perpetual  protection  of  the 
kings  of  France.  Henry  II.  took  possession  in  1552,  but  the  town 
with  its  territory  was  not  officially  incorporated  with  France  till 
1648.  Henry  IV.  was  received  in  state  in  1603,  and  in  1637  the 
parlement  of  iletz  was  transferred  to  Toul.  In  1700  Vauban  recon 


structed  the  fortifications  of  the  town,  and  in  1790  the  bishopric 
was  suppressed  and  the  diocese  united  to  that  of  Nancy.  Toul 
capitulated  in  1870,  after  a  bombardment  of  twelve  days  from 
heights  now  included  in  the  new  fortifications. 

TOULON",  a  French  fortress  of  the  first  class,  chef-lieu 
of  an  arrondissement  in  the  department  of  Var,  of  the 
5th  naval  arrondissement,  and  of  a  military  subdivision,  is 
situated  on  the  Mediterranean,  42  miles  east-south-east  of 
Marseilles  by  the  railway  to  Nice.  The  bay,  which  opens 
to  the  east,  has  two  divisions,  the  "  grand  rade "  and  the 
"petite  rade";  it  is  sheltered  on  the  north  and  west  by 
high  hills,  closed  on  the  south  by  the  peninsula  of  Capes 
Sici4  and  Ce'pet,  and  protected  on  the  east  by  a  huge 


Environs  of  Toulon. 

breakwater, — the  entrance,  1300  feet  wide,  being  defensible 
by  torpedoes.  A  ship  coming  from  the  open  sea  must  first 
pass  the  forts  of  St  Marguerite,  of  Cape  Brun,  of  La 
Malgue,  and  of  St  Louis  to  the  north,  and  the  battery  of 
the  signal  station  to  the  south ;  before  reaching  the  petite 
rade  it  must  further  pass  under  the  guns  of  the  battery  of 
Le  Salut  to  the  east,  and  of  the  forts  of  Balaguier  and 
L'Eguillette  to  the  west.  The  Bay  of  La  Seyne  lies  west 
of  the  petite  rade,  and  is  defended  by  the  forts  of  Les 
Six-Fours,  Napoleon  (formerly  Fort  Cairo),  and  Malbous- 
quet,  and  the  batteries  of  Les  Arenes  and  Les  Gaus.  To 
the  north  of  Toulon  rise  the  defensive  works  of  Mont 
Far  on  and  Fort  Rouge,  to  the  east  the  forts  of  Artigues 
and  St  Catherine,  to  the  north-east  the  formidable  new 
fort  of  Le  Coudon,  and  to  the  south-east  that  of  La  Colle 
Noire,  respectively  dominating  the  highway  into  Italy 
and  the  valley  of  Hyeres  with  the  Bay  of  Carqueyranne. 
The  port  of  Toulon  consists  of  the  old  dock,  of  which 
one-third  is  reserved  for  the  national  navy,  a  new  dock, 
wholly  so  devoted,  a  harbour  capable  of  receiving  trading 
vessels  drawing  from  16  to  18  feet,  but  only  used  for  car 
goes  of  wood  and  wine,  and  the  Castigneau  dock.  The 
naval  arsenal  (including  the  arsenal  of  Castigneau,  which 
is  contiguous  with  it,  in  the  direction  of  La  Seyne)  extends 
over  4  miles,  has  an  area  of  667  acres,  and  employs  from 
12,000  to  13,000  men.  It  contains  the  offices  connected 
with  the  administration  of  the  port,  the  office  of  naval 
construction,  a  well-stored  naval  museum,  and  a  great 
variety  of  workshops.  These  last  include  a  rope-work 
1050  x  66  feet,  covered  building  yards,  careening  basins, 
forges,  armourers'  and  joiners'  shops,  general  magazines, 
reconstructed  on  a  fireproof  principle  since  the  conflagra- 
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tion  of  1793,  in  which  are  stored  all  materials  required  in 
the  arsenal  and  on  board  ship,  a  park  of  artillery,  a 
splendid  collection  of  arms,  and  separate  storehouses  for 
various  classes  of  rigging.  The  Castigneau  arsenal  con 
tains  the  navy  bakery  of  twenty  ovens,  capable' of  cooking 
600,000  rations  daily,  the  foundry  and  boiler-making 
works,  engineers'  workshops,  forges,  three  large  careening 
basins,  a  washing  house,  a  slaughter  house,  stores  of  pro 
visions,  coals,  anchors  and  machinery,  and  the  like.  The 
Mourillon  arsenal,  to  the  south-east  of  the  town,  has  stores 
of  wood,  building  yards,  and  appliances  for  naval  con 
struction  in  wood  and  iron.  The  town,  enlarged  to  the 
north  under  the  second  empire,  has  on  that  side  a  fine  new- 
quarter  ;  but  in  the  old  town  the  streets  are  for  the  most 
part  narrow,  crooked,  and  dirty,  and  to  their  insanitary 
state  the  cholera  epidemic  of  1884  has  been  attributed. 
The  chief  buildings  are  the  old  cathedral  of  St  Marie 
Majeure,  the  church  of  St  Louis,  the  town-hall,  the  theatre 
(seating  2000  persons),  the  museum,  the  library  (18,000 
volumes),  the  naval  and  military  hospital,  with  a  natural 
history  collection  and  an  anatomical  museum  attached,  a 
naval  school  of  medicine,  a  school  of  hydrography,  and 
large  barracks.  The  imports -are  wine  (2,470,000  gallons 
in  1881),  corn,  wood,  coal,  hemp,  iron,  sugar,  coffee,  and 
fresh  fish;  the  exports  are  salt,  copper  ore,  barks  for 
tanning,  and  oils.  In  1882  the  movement  of  the  port 
was  represented  by  280  vessels  (41,000  tons).  The  in 
teresting  buildings  and  gardens  of  the  hospital  of  St 
Mandrier  stand  on  the  peninsula  of  Cape  Cepet,  and  near 
them  is  the  lazaretto.  In  1881  the  population  of  Toulon 
was  48,832,  and  in  1886  it  was  53,941,  exclusive  of 
12,487  soldiers,  sailors,  <fcc.  (commune  70,122). 

The  Roman  Tulo  Martins  is  supposed  to  have  stood  near  the 
lazaretto.  The  town  was  successively  sacked  by  Goths,  Burgun- 
dians,  Franks,  and  Saracens.  During  the  early  Middle  Ages,  and 
till  conquered  by  Charles  of  Anjou  in  1259,  it  was  under  lords  of 
its  own,  and  entered  into  alliance  with  the  republics  of  Marseilles 
and  Aries.  St  Louis,  Louis  XII.,  and  Francis  I.  strengthened  its 
fortifications.  It  was  seized  by  the  emperor  Charles  V.  in  1524 
and  1536.  Henry  IV.  founded  a  naval  arsenal  at  Toulon,  which 
was  further  strengthened  by  Richelieu,  and  Vauban  made  the  new 
dock,  a  new  enceinte,  and  several  forts  and  batteries.  In  1707 
the  town  was  unsuccessfully  besieged  by  the  duke  of  Savoy,  Prince 
Eugene,  and  an  English  fleet.  In  1721  there  was  an  outbreak  of 
the  plague.  In  1792,  after  great  and  sanguinary  disorder,  the 
royalists  of  the  town  sought  the  support  of  the  English  and  Spanish 
fleets  cruising  in  the  neighbourhood.  The  convention  having 
replied  by  putting  the  town  "  hors  la  loi,"  the  inhabitants  opened 
their  harbour  to  the  English.  The  army  of  the  republic  now  laid 
siege  to  the  town,  and  it  was  on  this  occasion  that  Napoleon  Bona 
parte  first  made  his  name  as  a  soldier.  The  forts  commanding  the 
town  having  been  taken,  the  English  ships  retired  after  setting  fire 
to  the  arsenal.  The  conflagration  was  extinguished  by  the  prisoners, 
but  not  before  33  out  of  a  total  of  56  vessels  had  been  destroyed. 
Under  the  Directory  Toulon  became  the  most  important  French  mili 
tary  fort  on  the  Mediterranean  ;  it  was  here  that  Napoleon  organized 
the  Egyptian  campaign,  and  the  expedition  against  Algiers  set  out 
from  Toulon  in  1830.  The  fortifications  have  been  strengthened 
by  Napoleon  I.,  Louis  Philippe,  Napoleon  III.,  and  since  1870. 

TOULOUSE,  chef-lieu  of  the  French  department  of 
Haute-Garonne,  478  miles  south  from  Paris  and  160  south 
east  from  Bordeaux,  stands  on  the  right  bank  of  the 
Garonne,  which  here  describes  a  bold  outward  curve  to  the 
east.  On  the  left  bank  is  the  Faubourg  St  Cyprien.  The 
river  is  spanned  by  three  bridges, — that  of  St  Pierre  to  the 
north,  that  of  St  Michel  towards  the  south,  and  the  Pont 
Neuf  in  the  centre ;  the  last-named,  a  fine  construction  of 
seven  arches,  was  begun  in  1543.  The  city  is  peculiarly 
subject  to  great  floods,  such  as  that  of  1855,  which  de 
stroyed  the  suspension  bridge  of  St  Pierre,  or  the  still  more 
disastrous  one  of  June  1875,  which,  besides  carrying  away 
that  of  St  Michel,  laid  the  Faubourg  St  Cyprien  under 
water,  destroyed  7000  houses,  and  drowned  300  people. 
East  and  north  of  the  city  runs  the  great  Canal  du  Midi 
(from  the  Mediterranean),  which  here  joins  the  Garonne. 


Between  this  canal  and  the  city  proper  extends  the  long  line 
of  boulevards  (Boulevards  Lacrosses,  d'Arcole,  du  22  Sen- 
tembre,  &c.)  leading  by  the  Allee  St  Etienne  to  the  Boulid- 
grin,  whence  a  series  of  allees  shoot  out  in  all  directions. 
South-west  the  Allee  St  Michel  leads  towards  the  Garonne, 
and  south  the  Grande  Alice  towards  the  Faubourg  St 
Michel.  These  boulevards  take  the  place  of  the  old  city 
walls.  Between  them  and  the  canal  lie  the  more  modern 
faubourgs  of  St  Pierre,  Aruaud-Bernard,  Matabiau,  <fcc. 


Plan  of  Toulouse. 

The  more  ancient  part  of  the  city  consists  of  narrow  irregu 
lar  pebble-paved  streets.  Most  of  the  houses  are  of  brick, 
and  none  of  any  great  architectural  pretensions,  except 
those  which  date  back  at  least  to  the  17th  century.  In 
1868  the  municipal  authorities  determined  to  construct  two 
entirely  new  streets,  broad  and  straight,  intended  to  cut 
one  another  at  right  angles  near  the  centre  of  the  city.  Of 
these  the  first,  the  Rue  de  Metz,  starts  eastward  from  the 
Pont  Neuf,  and  will  ultimately  intersect  the  Rue  d' Alsace- 
Lorraine  running  from  north  to  south.  These  alterations, 
however,  go  on  very  slowly.  The  Place  du  Capitole  may  be 
regarded  as  the  centre,  whence  streets  branch  out  in  every 
direction.  Eastward  and  north-east  the  Rue  La  Fayette 
leads  across  the  boulevards  towards  the  Allee  La  Fayette, 
beyond  which,  across  the  Canal  du  Midi,  are  the  Ecole 
Ve'terinaire  and  the  railway  station,  and  still  farther  off 
the  obelisk  erected  to  commemorate  the  battle  of  Toulouse 
(April  10,  1814),  and  the  observatory.  From  the  north 
west  of  the  Place  du  Capitole  the  Rue  du  Taur  runs  due 
north  past  the  ancient  Eglise  du  Taur  to  the  great  Eglise 
St  Sernin.  the  largest  and  most  famous  church  of  southern 
France.  From  the  north-west  corner  of  the  same  Place  the 
Rue  des  Lois  conducts  towards  the  Ecole  de  Droit  and  the 
arsenal.  In  a  more  westerly  direction  the  Rue  Pargamin- 
iere  stretches  towards  the  venerable  church  and  the  bridge 
of  St  Peter  From  the  south-west  corner  the  Rue  des 
Balances  extends  towards  the  Rue  de  Metz  and  the  Pont 
Neuf.  From  the  south  the  Rue  St  Rome,  Rue  des  Changes, 
and  Rue  des  Filatiers  lead  to  the  Place  des  Carmes  or  de 
la  Republique ;  while  from  the  south-east  corner  the  Rue 
de  la  Pomme  and  the  Rue  Boulbonne  lead  across  the  Rue 
d' Alsace-Lorraine  to  the  cathedral  of  St  Stephen.  In  the 
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south  of  the  city  lies  the  palais  de  justice,  near  which  are 
the  ancient  church  of  the  Inquisition  and  several  of  the 
finest  houses  in  Toulouse.  Going  northwards,  the  traveller 
passes  the  6glise  de  la  Dalbade  on  his  way  towards  the 
Pont  Neuf,  immediately  to  the  north  of  which  is  the  £glise 
de  la  Daurade.  North  of  this  church,  but  somewhat  farther 
from  the  river,  is  the  military  hospital,  to  the  immediate 
east  of  which  lie  the  lycee,  the  church  of  the  Jacobins, 
and  the  public  library.  South-east  from  this,  about  half 
way  towards  the  cathedral,  is  the  museum.  North  of  the 
military  hospital  and  beyond  the  B.ue  Pargaminiere  lie  the 
arsenal  and  the  Faubourg  St  Pierre.  Slightly  to  the  north 
west  of  the  Pont  St  Pierre  the  Canal  de  Brienne  (finished 
1778)  cuts  across  the  angle  formed  by  the  Garonne  and 
Canal  du  Midi.  Between  the  Canal  de  Brienne  and  the 
Garonne  is  the  chief  manufacturing  part  of  the  city,  where 
the  great  Bazacle  flour-mill  stands.  Along  the  right  bank 
of  the  river  run  the  various  quays  of  St  Pierre,  &c.  In 
the  Faubourg  St  Cyprien,  just  north  of  the  Pont  Neuf,  is 
the  Hotel  Dieu  St  Jacques,  said  to  have  been  founded  before 
the  12th  century,  with  its  large  gardens.  Close  to  the 
Pont  St  Pierre  is  the  hospital  of  St  Joseph  de  la  Grave, 
which  makes  up  1432  beds,  and  affords  shelter  to  found 
lings  and  the  aged.  South  of  the  Allee  St  Michel  is  the 
Jardin  des  Plantes,  founded  by  the  ill-fated  La  Perouse. 

The  most  interesting  building  is  the  church  of  St  Sernin  or 
Saturninus,  whom  legend  represents  as  the  first  preacher  of  the 
gospel  in  Toulouse,  where  he  was  perhaps  martyred  towards  the 
middle  of  the  3d  century.  The  oldest  part  of  the  present  building 
was  consecrated  by  Urban  II.  in  1096.  This  church  is  now  the 
largest  edifice  of  southern  France,  being  375  feet  from  east  to  west 
and  217  feet  in  its  utmost  breadth.  The  nave  (12th  and  13th  cen 
turies)  is  remarkable  for  having  double  aisles.  Four  pillars,  sup 
porting  the  central  tower,  are  surrounded  by  heavy  masonry,  which 
somewhat  spoils  the  general  harmony  of  the  interior.  In  the 
southern  transept  is  the  "portail  des  corates,"  so  named  because 
near  it  lie  the  tombs  of  William  Taillefer,  Pons,  and  other  early 
counts  of  Toulouse.  The  little  chapel  in  which  these  tombs  (as 
cribed  to  the  llth  century)  are  found  was  restored  by  the  capitols 
of  Toulouse  in  1648.  Another  chapel  contains  a  Byzantine  Christ 
of  late  11th-century  workmanship.  The  choir  (llth  and  12th  cen 
turies)  ends  in  an  apse,  or  rather  chevet,  surrounded  by  a  range  of 
columns,  marking  off  an  aisle  which  in  its  turn  opens  into  five 
chapels.  The  stalls  are  of  16th-century  work  and  very  grotesquely 
carved.  Against  the  northern  wall  is  an  ancient  table  d'autel,  which 
an  11th-century  inscription  declares  to  have  belonged  to  St  Sernin. 
In  the  crypts  are  many  relics,  which,  however,  were  robbed  of  their 
gold  and  silver  shrines  during  the  Revolution.  The  finest  gate  is 
on  the  south,  and  is  surmounted  by  a  fine  representation  of  the 
Ascension  in  Byzantine  style.  The  capitals  of  the  St  Sernin  pillars 
are  sometimes  ornamented  with  leaves  and  sometimes  with  grot 
esque  animals,  &c.  The  belfry  consists  of  five  stories,  of  which  the 
two  highest  are  of  later  date,  but  harmonize  very  well  with  the 
three  lower  ones.  The  cathedral,  dedicated  to  St  Stephen,  dates 
from  three  different  epochs.  The  nave,  commenced  by  Raymond 
VI.  towards  the  beginning  of  the  13th  century,  still  displays  the 
sculptm-ed  arms  of  its  founder,  and  a  few  years  ago  preserved  the 
pulpit  in  which  St  Bernard  and  St  Dominic  are  said  to  have 
preached.  The  choir,  commenced  by  Bertrand  de  Lille  (c.  1272), 
was  burned  in  1609,  but  restored  in  the  same  century.  It  is  sur 
rounded  by  seventeen  chapels,  which  were  finished  by  the  Cardinal 
d'Orleans,  nephew  of  Louis  XI ,  towards  the  beginning  of  the  16th 
century.  These  chapels  are  adorned  with  glass  dating  from  the 
15th  to  the  17th  century.  The  great  western  gate  was  constructed 
by  Peter  du  Moulin,  archbishop  of  Toulouse,  from  1439  to  1451.  It 
has  been  greatly  battered,  and  presents  but  a  poor  approximation 
to  its  ancient  beauty.  Over  this  grand  gate,  which  was  once 
ornamented  with  the  statues  of  St  Sernin,  St  Exuperitis,  and  the 
twelve  apostles,  as  well  as  those  of  the  two  brother  archbishops  of 
Toulouse,  Denis  (1423-1439)  and  Peter  du  Moulin,  there  is  a  beauti 
ful  13th-century  rose-window,  whose  centre,  however,  is  not  in  a 
perpendicular  line  with  the  point  of  the  Gothic  arch  below.  In 
the  same  way  the  choir  and  the  nave  have  not  the  same  axis. 

Among  other  remarkable  churches  may  be  noticed  those  of  St 
Pierre  des  Cuisines  (12th  century),  with  its  beautifully  sculptured 
capitals ;  of  Notre  Dame  de  la  Daurade,  near  the  Pont  Neuf,  built 
on  the  site  of  a  9th-century  Benedictine  abbey,  but  reconstructed 
in  1764 ;  and  of  Notre  Dame  de  la  Dalbade,  perhaps  existing  in 
the  llth  century  but  in  its  present  form  dating  from  the  15th. 
The  Eglise  des  Jacobins,  held  by  Viollet  le  Due  to  be  "  one  of  the 
most  beautiful  brick  churches  constructed  in  the  Middle  Ages," 


was  built  towards  the  end  of  the  13th  century,  and  originally  con 
sisted  of  but  one  structure  divided  into  two  aisles  by  a  range  of 
columns.  It  has  a  beautiful  octagonal  belfry.  Before  the  Revolu 
tion  it  contained  the  mausoleum  of  Thomas  Aquinas.  On  the  left 
of  the  Garonne  stands  the  church  of  St  Nicholas,  also  with  an  octa 
gonal  belfry  and  a  spire  dating  from  the  15th  century.  There  are 
many  other  churches  of  considerable  antiquity. 

Of  secular  buildings  the  most  noteworthy  are  the  capitole,  the 
museum,  and  the  lycee.  The  capitole  (16th-17th  centuries)  has  a 
long  Ionic  facade  constructed  by  Cammas  (1750-60).  The  theatre 
is  situated  in  the  left  wing.  Running  along  almost  the  whole 
length  of  the  first  floor  is  the  "  salle  des  illustres"  adorned  with  the 
busts  of  forty-four  great  natives  of  Toulouse ;  the  word  "  native  " 
has,  however,  been  construed  very  liberally.  In  the  capitole  the 
Academic  des  Jeux  Floraux  holds  its  annual  meetings.  The  museum 
(opened  1795)  occupies  the  church  and  other  buildings  of  the  Augus- 
tinian  convent  (14th-15th  cent.).  It  contains  a  splendid  collection 
of  antiquities  arranged  in  two  cloisters,  and  a  collection  of  pictures. 
The  natural  history  museum  is  at  the  Jardin  des  Plantes.  The 
lycee  occupies  the  group  of  buildings  known  as  "Les  Jacobins," 
the  Hotel  Bernui  (16th  century),  &c.  Here  is  the  public  library 
(65,000  volumes). 

Toulouse  is  singularly  rich  in  mansions  of  the  16th  and  17th 
centuries.  Several  of  these  are  richly  adorned  by  Bachelier,  Michel 
angelo's  pupil.  The  Hotels  d'Assezat,  de  St  Jean,  Las  Bordes,  Fel- 
zins,  Duranti,  and  Maison  de  Pierre  may  be  specially  mentioned. 
A  few  houses  are  said  to  date  from  the  14th  century  or  even  earlier. 
Near  the  Allee  St  Michel  is  the  palais  de  justice,  the  old  meeting 
house  of  the  parlement  of  Toulouse.  Close  by  was  the  old  Chateau 
Narbonnais. 

Besides  its  university,  which  ranks  next  to  those  of  Paris  and 
Lyons,  and  has  faculties  of  law,  science,  letters,  and  medicine, 
Toulouse  possesses  many  educational  and  learned  societies,  among 
which  may  be  mentioned  the  Ecole  des  Beaux  Arts  et  des  Sciences 
Industrielles,  the  Ecole  Normale,  the  Ecole  de  Musique,  the  Aca 
demies  des  Jeux  Floraux,  des  Sciences  et  des  Belles  Lettreset  Arts, 
and  de  Legislation,  the  Societe  d' Agriculture,  and  the  archaeological 
Societe  du  Midi. 

The  geographical  position  of  Toulouse,  on  the  plain  of  Languedoc, 
has  made  it  the  chief  entrepot  of  the  district  for  wine,  corn,  and 
almost  all  the  industries  of  the  neighbourhood.  Besides  the  grind 
ing  of  flour,  its  leading  industries  are  cabinetmaking,  hat-making, 
calico  printing,  the  manufacture  of  pots  and  pans,  macaroni,  and 
starch,  leather-making  (morocco),  cloth  and  paper  making,  glass- 
blowing,  saddlery,  and  pottery.  The  tobacco  factory  occupies  1250 
hands,  and  manufactures  1000  tons  of  snuff,  a  corresponding 
quantity  of  tobacco,  and  250  tons  of  cigars  annually. 

The  population  of  the  city,  127,196  in  1881,  numbered  133,775 
in  1886,  that  of  the  commune  being  147,617. 

Tolosa  (To\affffa),  chief  town  of  the  Volcae  Tectosages,  does  not 
seem  to  have  been  a  place  of  great  importance  during  the  early 
centuries  of  the  Roman  rule  in  Gaul,  though  one  incident  in  its 
early  history  gave  rise  to  the  famous  Latin  proverb  "habet  aurum 
Tolosanum  (Aul.  Cell.,  iiL  c.  12).  It  was  possessed  of  a  circus 
and  an  amphitheatre,  but  its  most  remarkable  remains  are  to  be 
found  on  the  heights  of  Old  Toulouse  (vetus  Tolosa)  some  6  or  7 
miles  to  the  east,  where  huge  accumulations  of  broken  pottery 
and  fragments  of  an  old  earthen  wall  mark  the  site  of  an  ancient 
settlement.  The  numerous  coins  that  have  been  discovered  on  the 
same  spot  do  not  date  back  farther  than  the  2d  century  B.C.,  and 
seem  to  indicate  the  position  of  a  Roman  manufacturing  centre 
then  beginning  to  occupy  the  Gallic  hill-fortress  that,  in  earlier 
days,  had  in  times  of  peril  been  the  stronghold  of  the  native  tribes 
dwelling  on  the  river  bank.  Tolosa  does  not  seem  to  have  been  a 
Roman  colony;  but  its  importance  must  have  increased  greatly 
towards  the  middle  of  the  4th  century.  It  is  to  be  found  entered  in 
more  than  one  itinerary  dating  from  about  this  time ;  and  Auson- 
ius,  in  his  Ordo  Nobilium  Urbium,  alludes  to  it  in  terms  implying 
that  it  then  had  a  large  population.  In  419  it  was  taken  by  Wallia, 
king  of  the  Visigoths,  under  whom  or  whose  successors  it  became 
the  seat  of  the  great  Teutonic  kingdom  of  the  West-Goths,— a  king 
dom  that  within  fifty  years  had  extended  itself  from  the  Loire  to 
Gibraltar  and  from  the  Rhone  to  the  Atlantic.  On  the  defeat  of 
Alaric  II.  (507)  Toulouse  fell  into  the  hands  of  Clovis,  who  carried 
away  the  royal  treasures  to  Angouleme.  Under  the  Merovingian 
kings  it  seems  to  have  remained  the  greatest  city  of  southern  Gaul, 
and  is  said  to  have  been  governed  by  dukes  or  counts  dependent  on 
one  or  other  of  the  rival  kings  descended  from  the  great  founder  of 
the  Frankish  monarchy.  It  figures  prominently  in  the  pages  of 
Gregory  of  Tours  and  Sidonius  Apollinaris.  About  628  Dagobert 
erected  South  Aquitaine  into  a  kingdom  for  his  brother  Charibert, 
who  chose  Toulouse  as  his  capital.  For  the  next  eighty  years  its 
history  is  obscure,  till  we  reach  the  days  of  Charles  Martel,  when 
it  was  besieged  by  Sema,  the  leader  of  the  Saracens  from  Spain  (c. 
715-20),  but  delivered  by  Eudo,  "princeps  Aquitaniffi,"  in  whom 
later  writers  discovered  the  ancestor  of  all  the  later  counts  of  Toul 
ouse.  Modern  criticism,  however,  has  discredited  this  genealogy ; 
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and  the  real  history  of  Toulouse  recommences  in  780  or  781,  when 
Charlemagne  appointed  his  little  son  Louis  king  of  Aquitaine, 
with  Toulouse  for  his  chief  city. 

During  the  minority  of  the  young  king  his  tutor  Chorson  ruled 
at  Toulouse  with  the  title  of  duke  or  count.  Being  deposed  at  the 
council  of  Worms  (790),  he  was  succeeded  by  William  Courtnez,  the 
traditional  hero  of  southern  France,  who  in  806  retired  to  his  newly 
founded  monastery  at  Gellone,  where  he  died  in  812.  In  the  un 
happy  days  of  Louis  the  Pious  and  his  children  Toulouse  suffered  in 
common  with  the  rest  of  western  Europe.  It  was  besieged  by 
Charles  the  Bald  in  844,  and  taken  four  years  later  by  the  Normans, 
who  in  843  had  sailed  up  the  Garonne  as  far  as  its  walls.  About 
852  Raymond  I.,  count  of  Querci,  succeeded  his  brother  Fridolo 
as  count  of  Rouergue  and  Toulouse ;  it  is  from  this  noble  that  all 
the  later  counts  of  Toulouse  trace  their  descent.  Raymond  I.'s 
grandchildren  divided  their  parent's  estates ;  of  these  Raymond  II., 
the  elder  (d.  924),  became  count  of  Toulouse,  and  Ermengaud,  the 
younger,  count  of  Rouergue,  while  the  hereditary  titles  of  Gothia, 
Querci,  and  Albi  were  shared  between  them.  Raymond  II.  's  grand 
son,  William  Taillefer  (d.  c.  1037),  married  Emma  of  Provence,  and 
handed  down  part  of  that  lordship  to  his  younger  son  Bertrand.1 
William's  elder  son  Pons  left  two  children,  of  whom  William  IV. 
succeeded  his  father  in  Toulouse,  Albi,  Querci,  &c. ;  while  the 
younger,  Raymond  IV.  of  St  Gilles  (c.  1066),  made  himself  master 
of  the  vast  possessions  of  the  counts  of  Rouergue,  married  his  cousin 
the  heiress  of  Provence,  and  about  1085  began  to  rule  the  immense 
estates  of  his  elder  brother,  who  was  still  living. 

From  this  time  the  counts  of  Toulouse  were  the  greatest  lords 
in  southern  France.  Raymond  IV.,  the  hero  of  the  first  crusade, 
assumed  the  formal  titles  of  marquis  of  Provence,  duke  of  Nar- 
bonne,  and  count  of  Toulouse.  While  Raymond  was  away  in  the 
Holy  Land,  Toulouse  was  seized  by  William  IX.,  duke  of  Aquitaine, 
who  claimed  the  city  in  right  of  his  wife  Philippa,  the  daughter 
of  William  IV.,  but  was  unable  to  hold  it  long  (1098-1100). 
Raymond's  son  and  successor  Bertrand  followed  his  father's  example 
and  set  out  for  the  Holy  Land  in  1109,  leaving  his  great  estates 
at  his  death  to  his  brother  Alphonse-Jourdain.  The  rule  of  this 
prince  was  disturbed  by  the  ambition  of  William  IX.  and  his  grand 
daughter  Eleanor,  who  urged  her  husband  Louis  VII.  to  support 
her  claims  to  Toulouse  by  war.  On  her  divorce  from  Louis  and 
her  marriage  witli  Henry  II.,  Eleanor's  claims  passed  on  to  this 
monarch,  who  at  last  forced  Raymond  V.  to  do  him  homage  for 
Toulouse  in  1173.  Raymond  V.,  the  patron  of  the  troubadours, 
died  in  1194,  and  was  succeeded  by  his  son  Raymond  VI.,  under 
whose  rule  Languedoc  was  desolated  by  the  remorseless  crusaders 
of  Simon  de  Montfort.  Raymond  VII.,  the  son  of  Raymond  VI. 
and  Princess  Joan  of  England,  succeeded  his  father  in  1222,  and 
died  in  1249,  leaving  an  only  daughter  Joan,  married  to  Alfonso  the 
brother  of  Louis  IX.  On  the  death  of  Alfonso  and  Joan  in  1271 
the  vast  inheritance  of  the  counts  of  Toulouse  lapsed  to  the  crown.2 

From  the  middle  years  of  the  12th  century  the  people  of  Toulouse 
seem  to  have  begun  to  free  themselves  from  the  most  oppressive 
feudal  dues.  An  act  of  Alphonse-Jourdain  (1141)  exempts  them 
from  the  tax  on  salt  and  wine;  and  in  1152  we  have  traces  of 
a  "  commune  consilium  Tolosse  "  making  police  ordinances  in  its 
own  name  "with  the  advice  of  Lord  Raymond,  count  of  Toulouse, 
duke  of  Narbonne,  and  marquis  of  Provence. "  This  act  is  witnessed 
by  six  "  capitularii,"  four  duly  appointed  judges  (judiccs  constituti), 
and  two  advocates.  Twenty-three  years  later  there  are  twelve 
capitularii  or  consuls,  six  for  the  city  and  six  for  its  suburbs,  all 
of  them  elected  and  sworn  to  do  justice  in  whatever  municipal 
matters  were  brought  before  them.  In  1222  their  number  was 
increased  to  twenty-four ;  but  they  were  forbidden  to  touch  the  city 
property,  which  was  to  remain  in  the  charge  of  certain  "  commun- 
arii"  chosen  by  themselves.  Early  in  the  14th  century  the  consuls 
took  the  name  of  "domiui  de  capitulo,"  or,  a  little  later,  that  of 
"  capitulum  nobilium."  From  the  13th  century  the  consuls  met  in 
their  own  house,  the  ' '  palatium  communitatis  Tolosse  "  or  hotel- 
de-ville.  In  the  16th  century  a  false  derivation  changed  the  ancient 
consuls  (domini  de  capitulo)  into  the  modern  "  capitouls  "  (domini 
capitolii  Tolosani),  a  barbarous  etymology  which  in  its  turn  has, 
in  the  present  century,  transformed  the  old  assembly  house  of 
Toulouse  into  the  capitole. 

The  parlement  of  Toulouse  was  established  as  a  permanent  court 
in  1443.  Louis  XI.  transferred  it  to  Montpellier  in  1467,  but 
restored  it  to  Toulouse  before  the  close  of  the  next  year.  This 
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parlement  was  for  Languedoc  and  southern  France  what  the  parle- 
ment  of  Paris  was  for  the  north.  Towards  the  end  of  the  16th  cen 
tury,  during  the  wars  of  the  League,  it  was  split  up  into  three 
different  sections,  sitting  respectively  at  Carcassonne  or  Beziers,  at 
Castel  Sarrasin,  and  at  Toulouse.  The  three  were  reunited  in  1596. 
Under  Francis  I.  it  began  to  persecute  heretics,  and  in  1618  rendered 
itself  notorious  by  burning  the  philosopher  Vanini.  The  univer 
sity  of  Toulouse  owes  its  origin  to  the  action  of  Gregory  IX.,  who 
in  1229  bound  Raymond  VII.  to  maintain  four  masters  to  teach 
theology  and  eight  others  for  canon  law,  graTnmar,  and  the  liberal 
arts.  Civil  law  and  medicine  were  taught  only  a  few  years  later. 
The  famous  "Floral  Games"  of  Toulouse,  in  which  the  poets  of 
Languedoc  contended  (May  1-3)  for  the  prize  of  the  golden  violet 
and  other  gold  or  silver  flowers,  given  at  the  expense  of  the  city, 
were  instituted  in  1323-24. 

See,  besides  the  various  cuide-books,  De  Vic  and  Vnissete,  Hittoire  de  Lan 
guedoc,  ed.  1873  sq.\  Catei,  Ilistoire  de  Toulouse,  1023;  Ln  Fuille,  Ilistoire  de  Toul 
ouse,  1B87,  1701;  Du  MSge,  Histoire  des  Institutions  de  Toulouse,  4  vol8.,  1844— 
46;  D'Aldeguier,  Ilistoire  de  la  Ville  de  Toulouse,  1833-35.  (T.  A.  A.) 

TOUNG-NGlX  a  district  in  the  extreme  north  of  the 
Tenasserim  division  of  Burmah,  with  an  area  of  6354 
square  miles,  and  lying  between  17°  37'  and  19°  28'  N. 
lat.,  and  between  95°  53'  and  96°  53'  E.  long.  It  is 
bounded  on  the  N.  by  Upper  Burmah,  on  the  E.  by  a 
high  mountain  range  known  as  the  "Great  Watershed,"  on 
the  S.  by  Shwe-gyeng  district,  and  on  the  W.  by  the  Pegu 
Yomas.  Three  mountain  ranges  traverse  the  district — the 
Pegu  Yomas,  the  Poung-loung,  and  the  Nat-toung  or  "Great 
Watershed," — all  of  which  have  a  north  and  south  direc 
tion,  and  are  covered  for  the  most  part  with  dense  forest. 
The  Pegu  Yomas  have  a  general  elevation  of  from  800  to 
1200  feet,  while  the  central  range  averages  from  2000  to 
3000  feet.  The  rest  of  Toung-ngu  forms-the  upper  portion 
of  the  valley  of  the  Tsit-toung  (Sittang)  river,  the  only 
large  river  in  the  district,  the  chief  tributaries  of  which 
are  the  Tshwa,  Khaboung,  Hpyu,  Thouk-re-gat,  and  Rouk- 
thwa-wa,  all  being  navigable  for  a  great  portion  of  their 
course.  Limestone  appears  in  various  places,  and  in  the 
north-east  a  light  grey  marble  is  quarried  for  lime.  The 
rivers  form  the  chief  means  of  communication  during  the 
rainy  season.  Of  late  years  some  good  roads  have  been 
constructed,  and  the  Burmah  State  Railway,  when  com 
pleted,  will  intersect  the  district  from  south  to  north. 

In  1881  the  population  numbered  128,848  (males  68,484,  females 
60,364),  of  whom  93,997  were  Buddhists,  17,448  Christians,  2086 
Hindus,  1962  Mohammedans,  and  12,612  aborigines.  The  only 
town  in  the  district  is  Toung-ngu,  on  the  Tsit-toung  river  in 
18°  55'  24"  N.  lat.  and  96°  31V4"  E.  long.,  with  a  population  of 
17,199  in  1881.  Of  the  total  area  only  59  square  miles  are  actually 
under  cultivation,  owing  mainly  to  the  hilly  nature  of  the  country. 
Rice  is  the  chief  product ;  other  crops  include  oil-seeds,  sugar 
cane,  cotton,  fruit,  and  vegetables.  The  principal  manufactures  are 
silk,  saltpetre,  and  gunpowder.  In  1885-86  the  gross  value  of  the 
district  was  £15,098,  of  which  the  land  produced  £5880. 

TOUR,  MAURICE  QUENTIN  DE  LA  (1704-1788),  the 
renowned  pastellist,  was  born  at  St  Quentin  on  the  5th 
September  1704.  On  leaving  Picardy  for  Paris  he  entered 
the  studio  of  an  artist  named  Du  Pouche,  and  then  that  of 
Spoede, — an  upright  man,  but  a  poor  master,  rector  of  the 
Academy  of  St  Luke,  who  still  continued,  in  the  teeth  of 
the  Royal  Academy,  the  traditions  of  the  old  guild  of  the 
master-painters  of  Paris.  This  possibly  contributed  to  the 
adoption  by  De  la  Tour  of  a  line  of  work  foreign  to  that 
imposed  by  an  academical  training ;  for  pastels,  though 
occasionally  used,  were  not  a  principal  and  distinct  branch 
of  work  until  1720,  when  Rosalba  Camera  brought  them 
into  fashion  with  the  Parisian  world.  In  1737  De  la  Tour 
exhibited  the  first  of  that  splendid  series  of  a  hundred  and 
fifty  portraits  which  formed  the  glory  of  the  Salon  for  the 
succeeding  thirty-seven  years.  In  1746  he  was  received 
by  the  Academy;  and  in  1751,  the  following  year  to  that 
in  which  he  received  the  title  of  painter  to  the  king,  he 
was  promoted  by  that  body  to  the  grade  of  councillor. 
His  work  had  the  rare  merit  to  satisfy  at  once  both  the 
taste  of  his  fashionable  models  and  the  judgment  of  his 
brother  artists.  His  art,  consummate  of  its  kind,  achieved 
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the  task  of  flattering  his  sitters,  whilst  hiding  that  flattery 
behind  the  just  and  striking  likeness  which,  says  Mariette, 
he  hardly  ever  missed.  His  portraits  of  Kousseau,  of 
Voltaire,  of  Louis  XV.,  of  his  queen,  of  the  dauphin  and 
dauphiness,  are  at  once  documents  and  masterpieces  un 
surpassed  except  by  his  life-size  portrait  of  Madame  de 
Pompadour,  which,  exhibited  at  the  Salon  of  1755,  is  still 
the  chief  ornament  of  the  cabinet  of  pastels  in  the  Louvre. 
It  is  and  will  probably  always  be  the  most  perfect  model 
of  this  class  of  work  as  long  as  time  and  damp  spare  the 
fragile  dust  to  which  it  owes  its  beauty.  The  museum  of 
St  Quentin,  however,  also  possesses  a  magnificent  collection 
of  works  which  at  his  death  were  in  his  own  hands.  De 
la  Tour  retired  to  St  Quentin  at  the  age  of  80,  and  there 
he  died  on  17th  February  1788.  The  riches  amassed  dur 
ing  his  long  life  were  freely  bestowed  by  him  in  great  part 
before  his  death ;  he  founded  prizes  at  the  school  of  fine 
arts  in  Paris  and  for  the  town  of  Amiens,  and  endowed 
St  Quentin  with  a  great  number  of  useful  and  charitable 
institutions.  He  never  married,  but  lived  on  terms  of 
warm  affection  with  his  brother  (who  survived  him,  and 
left  to  the  town  the  drawings  now  in  the  museum) ;  and 
his  relations  to  Mdlle.  Fel,  the  celebrated  singer,  were  dis 
tinguished  by  a  strength  and  depth  of  feeling  not  common 
to  the  loves  of  the  18th  century. 

See,  in  addition  to  the  general  works  on  French  art,  Desmaze, 
three  works,  of  which  the  most  important  is  Le  Reliquaire  de  la 
Tour ;  Guiffrey  and  Tourneux,  Correspondance  Inedite  de  M.  Q  de 
la  Tour ;  Champfleury,  De  la  Tour,  and  Peintres  de  Loon  et  de  St 
Quentin;  and  Dreolle  de  Nodon,  Eloge  Biographique  de  M.  Q.  de 
la  Tour. 

TOURACO,  the  name,  evidently  already  in  use,  under 
which  in  1743  Edwards  figured  a  pretty  African  bird,1 
and  presumably  that  applied  to  it  in  Guinea,  whence  it 
had  been  brought  alive.  It  is  the  Cuculus  persa  of  Lin- 


White-Crested  Touraco  (Turacus  albicristatus).     After  Schlegel. 


uaeus,  and  Turacus  or  Corythaix  persa  of  later  authors,  who 
perceived  that  it  required  generic  separation.  Cuvier,  in 
1799  or  1800,  Latinized  its  native  name  (adopted  in  the 
meanwhile  by  both  French  and  German  writers)  as  above, 
for  which  barbarous  term  Illiger,  in  1811,  substituted  a 

1  Apparently  the  first  ornithologist  to  make  the  bird  known  was 
Albin,  who  figured  it  in  1738  from  the  life,  yet  badly,  as  "The  Crown- 
bird  of  Mexico."  He  had  doubtless  been  misinformed  as  to  its  proper 
country;  but  Touracos  were  called  "Crown-birds"  by  the  Europeans 
in  West  Africa,  as  witness  Bosnian's  Description  of  the  Coast  of  Guinea 
(1721),  ed.  2,  p.  251,  and  W.  Smith's  Voyage  to  Guinea  (1745),  p. 
149,  though  the  name  was  also  given  to  the  Crowned  Cranes, 
Balearica. 


more  classical  word.  In  1788  Isert  described  and  figured 
(Beobacht.  Gesellsch.  naturf.  Freunde,  iii.  pp.  16-20,  pi.  1) 
a  bird,  also  from  Guinea,  which  he  called  Musophaga 
violacea.  Its  affinity  to  the  original  Touraco  was  soon  re 
cognized,  and  both  forms  have  been  joined  by  modern  sys- 
tematists  in  the  Family  Musophay/dse,  commonly  Englished 
Plantain-eaters  or  Touracos,  sometimes  spelt  Tourakoos. 

To  take  first  the  Plantain-eaters  proper,  or  the  genus  Musophaga, 
of  which  only  two  species  are  known.  One  about  the  size  of  a 
Crow  is  comparatively  common  in  museums,  and  is  readily  recog 
nised  by  haviog  the  horny  base  of  its  fine  yellow  bill  prolonged 
backwards  over  the  forehead  in  a  kind  of  shield.  The  top  of  the 
head,  and  the  primaries,  except  their  outer  edge  and  tip,  are  deep 
crimson ;  a  white  streak  extends  behind  the  eye ;  and  the  rest  of 
the  plumage  is  of  a  rich  glossy  purple.  The  second  species,  M. 
rossaz,  which  is  rare,  chiefly  differs  by  wanting  the  white  eye-streak. 
Then  of  the  Touracos — the  species  originally  described  is  aboxit 
the  size  of  a  Jay,  and  has  the  head,  crest  (which  is  vertically  com 
pressed  and  tipped  with  red),  neck,  and  breast  of  a  fine  grass-green, 
varied  by  two  conspicuous  white  streaks — one,  from  the  gape  to  the 
upper  part  of  the  crimson  orbit,  separated  by  a  black  patch  from 
the  other,  which  runs  beneath  and  behind  the  eye.  The  wing- 
coverts,  lower  part  of  the  back,  and  tail  are  of  a  bright  steel-purple, 
the  primaries  deep  crimson,  edged  and  tipped  with  bluish-black. 
Over  a  dozen  other  congeneric  species,  more  or  less  resembling  this, 
have  now  been  described,  and  all  inhabit  some  district  of  Africa ; 
but  there  is  only  room  here  to  mention  that  found  in  the  Cape 
Colony  and  Natal,  where  it  is  known  as  the  "Lory"  (cf.  vol.  xv. 
p.  7,  note  1),  and,  though  figured  by  Daubenton  and  others,  first 
differentiated  in  1841  by  Strickland  (Ann.  Not.  History,  vii.  p. 
33)  as  Turacus  albicristatus — its  crest  having  a  conspicuous  white 
border,  while  the  steel-purple  of  T.  persa  is  replaced  by  a  rich  and 
glossy  bluish-green  of  no  less  beauty.  In  nearly  all  the  species  of 
this  genus  the  nostrils  are  almost  completely  hidden  by  the  frontal 
feathers ;  but  there  are  two  others  in  which,  though  closely  allied, 
this  is  not  the  case,  and  some  systematists  would  place  them  in  a 
separate  genus  Gallirex;  while  another  species,  the  giant  of  the 
Family,  has  been  moved  into  a  third  genus  as  Corythxola  cristata. 
This  differs  from  any  of  the  foregoing  by  the  absence  of  the  crimson 
coloration  of  the  primaries,  and  seems  to  lead  to  another  group, 
Schizorrhis,  in  which  the  plumage  is  of  a  still  plainer  type,  and, 
moreover,  the  nostrils  here  are  not  only  exposed  but  in  the  form  of 
a  slit,  instead  of  being  oval  as  in  all  the  rest.  This  genus  contains 
about  half  a  dozen  species,  one  of  which,  S.  concolor,  is  the  Grey 
Touraco  of  the  colonists  in  Natal,  and  is  of  an  almost  uniform  slaty- 
brown.  A  good  deal  has  been  written  about  these  birds,  which  form 
the  subject  of  one  of  the  most  beautiful  monographs  ever  published 
— De  Toerako's  afgebeld  en  beschreven, — by  Schlegel  and  Westerman, 
brought  out  at  Amsterdam  in  1860;  while  the  latest  collected 
information  is  contained  in  an  elaborate  essay  by  Herr  Schalow 
(Jour.  f.  Ornithologie,  1886,  pp.  1-77).  Still,  much  remains  to 
be  made  known  as  to  their  distribution  throughout  Africa,  and 
their  habits.  They  seem  to  be  all  fruit-eaters,  and  to  frequent  the 
highest  trees,  seldom  coming  to  the  ground.  Very  little  can  be 
confidently  asserted  as  to  their  uidification,  but  at  least  one  species 
of  Schizorrhis  is  said  to  make  a  rough  nest  and  therein  lay  three 
eggs  of  a  pale  blue  colour.  An  extraordinary  peculiarity  attends 
the  crimson  coloration  which  adorns  the  primaries  of  so  many  of 
the  Musophagidsz.  So  long  ago  as  1818,  Jules  Verreaux  observed 
(Proc.  Zool.  Society,  1871,  p.  40)  that  in  the  case  of  T.  albicristatus 
this  beautiful  hue  vanishes  on  exposure  to  heavy  rain  and  reappears 
only  after  some  interval  of  time  and  when  the  feathers  are  dry.2 

The  Musophagidx  form  a  very  distinct  Family  of  Prof. 
Huxley's  Coccygomorphx,  having  perhaps  the  Coliidae  and 
Cuculidx  as  their  nearest  allies.  Eyton  pointed  out  (Ann. 
Nat.  History,  ser.  3,  ii.  p.  458)  a  feature  possessed  in 
common  by  the  latter  and  the  Musophagidx,  in  the  "  process 
attached  to  the  anterior  edge  of  the  ischium,"  which  he 
likened  to  the  so-called  "  marsupial "  bones  of  Didelphian 
Mammals.  J.  T.  Reinhardt  has  also  noticed  ( VidensTc. 
Meddels.  Naturhist.  Forening,  1871,  pp.  326-341)  another 
Cuculine  character  offered  by  the  os  uneinatum  affixed 


2  The  fact  of  this  colouring  matter  being  soluble  in  water  was  inci 
dentally  mentioned  at  a  meeting  of  the  Zoological  Society  by  Mr 
Tegetmeier,  and  brought  to  the  notice  of  Prof.  Church,  who,  after 
experiment,  published  in  1868  (Student  and  Intellectual  Observer,  i. 
pp.  161-168)  an  account  of  it  as  "Turacin,  a  new  animal  pigment  con 
taining  copper."  Further  information  on  the  subject  was  given  by 
Monteiro  (Chem.  Nenos,  xxviii.  p.  201 ;  Quart.  Jour.  Science,  ser.  2, 
iv.  p.  132).  The  property  is  possessed  by  the  crimson  feathers  of  all 
the  birds  of  the  Family. 
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to  the  lower  side  of  the  ethmoid  in  the  Plantain-eaters 
and  Touracos ;  but  too  much  dependence  must  not  be 
placed  on  that,  since  a  similar  structure  is  presented  by 
the  FRIGATE-BIRD  (vol.  ix.  p.  786)  and  the  PETRELS  (vol. 
xviii.  p.  711).  A  corresponding  process  seems  also  to  be 
found  in  TROGON  (<?.v.).  The  bill  of  nearly  all  the  species 
of  Musophagidss  is  curiously  serrated  or  denticulated  along 
the  margin,  and  the  feet  have  the  outer  toe  reversible. 
No  member  of  the  Family  is  found  outside  of  the  conti 
nental  portion  of  the  Ethiopian  Region.  (A.  N.) 

TOURCOING,  a  manufacturing  town  of  France  in  the 
department  of  Nord,  7  miles  north-east  of  Lille  on  the 
railway  to  Ghent,  is  rapidly  becoming  one  with  the  neigh 
bouring  town  of  RorjBAix  (q.v.).  Wool,  cotton,  linen,  and 
silk  are  spun  in  more  than  65  mills  (40,000  spindles); 
there  are  upwards  of  25  combing  establishments  (by 
machine  and  hand),  50  to  55  manufactories  of  velvet-pile 
carpets,  furniture  stuffs,  and  all  kinds  of  woven  goods,  be 
sides  dye-works,  soap-works,  a  sugar  refinery,  and  machine 
workshops.  The  total  industrial  production  of  Tourcoing 
may  be  set  down  at  about  £6,800,000  per  annum.  Tour 
coing  possesses  a  chamber  of  commerce,  a  conseil  de  prud- 
hommes,  a  consultative  chamber  of  arts  and  manufactures, 
a  wool  "  conditioning  "  bureau,  schools  of  drawing,  paint 
ing,  music,  and  architecture,  and  a  horticultural  society. 
In  1866  a  pyramid  was  erected  to  commemorate  a  battle 
gained  by  Jourdan  and  Moreau  in  the  neighbourhood  in 
1794.  The  population,  34,415  in  1881,  was  41,570  in 
1886  (commune  58,008). 

Famed  since  the  14th  century  for  its  woollen  manufactures, 
Tourcoing  was  fortified  by  the  Flemings  when  Louis  XI.  of  France 
disputed  the  inheritance  of  Charlesthe  Bold  with  Mary  of  Burgundy. 
The  town  suffered  much  from  the  French  in  1477,  from  the 
Huguenots  in  1556,  and  by  fire  in  1607  and  1711.  The  inhabitants, 
18,000  in  1789,  were  reduced  by  the  French  Revolution  to  10,000, 
but  a  new  era  of  prosperity  began  in  1832.  In  1801  the  popula 
tion  of  the  commune  was  23,493,  and  in  1871  it  was  43,322. 

TOURGUENIEFF,  IVAN  (1818-1883),  the  descendant 
of  an  old  Russian  family,  was  born  at  Orel,  in  the  govern 
ment  of  the  same  name,  in  181 8.  His  father,  the  colonel  of 
a  cavalry  regiment,  died  when  our  author  was  sixteen  years 
of  age,  leaving  two  sons,  Nicholas  and  Ivan,  who  were 
brought  up  under  the  care  of  their  mother,  the  heiress  of 
the  Litvinoffs,  a  lady  who  owned  large  estates  and  many 
serfs.  Ivan  studied  for  a  year  at  the  university  of  Mos 
cow,  then  at  St  Petersburg,  and  was  finally  sent  in  1843 
to  Berlin.  His  education  at  home  had  been  conducted  by 
German  and  French  tutors,  and  was  altogether  foreign, 
his  mother  only  speaking  Russian  to  her  servants,  as 
became  a  great  lady  of  the  old  school.  For  his  first 
acquaintance  with  the  literature  of  his  country  the  future 
novelist  was  indebted  to  a  serf  of  the  family,  who  used 
to  read  to  him  verses  from  the  Rossiad  of  Kheraskoff,  a 
once-celebrated  poet  of  last  century.  Tourguenieff's  early 
attempts  in  literature,  consisting  of  poems  and  trifling 
sketches,  may  be  passed  over  here ;  they  were  not  with 
out  indications  of  genius,  and  were  favourably  spoken  of 
by  Bielinski,  then  the  leading  Russian  critic,  for  whom 
Tourguenieff  ever  cherished  a  warm  regard.  Our  author 
first  made  a  name  by  his  striking  sketches  "  The  Papers 
of  a  Sportsman  "  (Zapiski  Okhotnika),  in  which  the  miser 
able  condition  of  the  peasants  was  described  with  startling 
realism.  The  work  appeared  in  a  collected  form  in  1852. 
It  was  read  by  all  classes,  including  the  emperor  himself, 
and  it  undoubtedly  hurried  on  the  great  work  of  eman 
cipation.  Tourguenieff  had  always  sympathized  with  the 
muzhiks ;  he  had  often  been  witness  of  the  cruelties 
of  his  mother,  a  narrow-minded  and  vindictive  woman. 
In  some  interesting  papers  recently  contributed  to  the 
"European  Messenger"  (Viestnik  Evropi)  by  a  lady 
brought  up  in  the  household  of  Mme  Tourguenieff,  sad 


details  are  given  illustrative  of  her  character.  Thus  the 
dumb  porter  of  gigantic  stature,  drawn  with  such  power 
in  Mumu,  one  of  our  author's  later  sketches,  was  a  real 
person.  We  are,  moreover,  told  of  his  mother  that  she 
could  never  understand  how  it  was  that  her  son  became  an 
author,  and  thought  that  he  had  degraded  himself.  How 
could  a  Tourguenieff  submit  himself  to  be  criticized  ? 

The  next  production  of  the  novelist  was  "  A  Nest  of 
Nobles "  (Dvorianskoe  Gniezdo),  a  singularly  pathetic 
story,  which  greatly  increased  his  reputation.  This  ap 
peared  in  1859,  and  was  followed  the  next  year  by  "  On 
the  Eve  "  (Nakanune), — a  tale  which  contains  one  of  his 
most  beautiful  female  characters,  Helen.  In  1862  was 
published  "  Fathers  and  Children  "  (Otzi  i  Dieti),  in  which 
the  author  admirably  described  the  nihilistic  doctrines 
then  beginning  to  spread  in  Russia,  he  himself  inventing 
the  word  nihilism,  which  seems  likely  to  become  permanent. 
In  1867  appeared  "Smoke"  (Dim),  and  in  1877  his  last 
work  of  any  length,  "  Virgin  Soil "  (Nov).  Besides  his 
longer  stories,  many  shorter  ones  were  produced,  some  of 
great  beauty  and  full  of  subtile  psychological  analysis, 
such  as  Rudin,  "  The  Diary  of  a  Useless  Man  "  (Dnevnik 
Lishnago  Chelovieka),  and  others.  These  were  afterwards 
collected  into  three  volumes.  The  last  works  of  the  great 
novelist  were  "  Poetry  in  Prose  "  and  "  Clara  Milich," 
which  appeared  in  the  pages  of  the  "  European  Messenger." 

Tourguenieff,  during  the  latter  part  of  his  life,  did 
not  reside  much  in  Russia;  he  lived  either  at  Baden 
Baden  or  Paris,  and  chiefly  with  the"  family  of  the 
celebrated  singer  Viardot  Garcia,  to  the  members  of 
which  he  was  much  attached.  He  occasionally  visited 
England,  and  in  1879  the  degree  of  D.C.L.  was  conferred 
upon  him  by  the  university  of  Oxford.  He  died  at 
Bougival,  near  Paris,  on  September  4,  1883  ;  according  to 
his  wish,  his  remains  were  taken  to  St  Petersburg,  and 
buried  in  the  Volkoff  cemetery,  near  those  of  the  critic 
Bielinski. 

Unquestionably  Tourguenieff  may  be  considered  one  of  the 
greatest  novelists  of  our  own  or  any  other  times,  and  worthy  to  be 
ranked  with  Thackeray,  Dickens,  and  George  Eliot :  with  the  genius 
of  the  last  of  these  he  has  many  affinities.  His  studies  of  human 
nature  are  profound,  and  he  has  the  wide  sympathies  which  are 
essential  to  genius  of  the  highest  order.  A  melancholy,  almost 
pessimist,  feeling  pervades  his  writings,  but  perhaps  this  is  always 
found  in  those  who  have  truly  listened  to  the  still,  sad  music 
of  humanity."  This  morbid  self-analysis  seems  natural  to  the 
Slavonic  mind,  and  Tourguenieff  has  given  abundant  proof  of 
possessing  it.  The  closing  chapter  of  "A  Nest  of  Nobles"  is 
one  of  the  saddest  and  at  the  same  time  truest  pages  in  the  whole 
range  of  existing  novels. 

The  writings  of  Tourguenieff  have  been  made  familiar  to  persons 
unacquainted  with  Russian  by  French  translations.  There  are  some 
versions  in  English,  but  the  only  two  worthy  of  notice  are  the 
translation  of  the  "  Nest  of  Nobles  "  under  the  "name  of  "  Lisa,"  by 
Mr  Ralston,  and  "Virgin  Soil,"  by  the  late  Mr  Ash  ton  Dilke. 

TOURMALINE.  See  ELECTRICITY,  vol.  viii.  p.  99 ;  GEO 
LOGY,  vol.  x.  p.  228 ;  and  MINERALOGY,  vol,  xvi.  p.  409. 

TOURNAI  (Flem.  Doornik),  a  town  of  Belgium, 
capital  of  an  arrondissement  in  the  province  of  Hainault, 
53  miles  by  rail  west-south-west  from  Brussels,  is  divided 
into  two  parts  by  the  Scheldt,  which  is  here  spanned  by 
seven  bridges  and  lined  with  spacious  tree-shaded  quays. 
The  older,  which  is  also  the  busier  and  more  important 
portion  of  the  town,  stands  on  the  left  bank ;  the  new 
town  is  distinguished  by  its  neat  regular  streets  and 
modern  architecture.  The  cathedral,  which  is  a  fine 
example  of  the  Romanesque  style,  is  a  cruciform  basilica, 
with  a  series  of  chapels  and  five  towers.  The  nave  was 
probably  consecrated  in  1171 ;  the  transepts  date  from  the 
13th  century;  and  the  (Gothic)  choir  was  completed  in 
1338,  at  which  time  also  the  Romanesque  faQade  was 
altered,  and  a  porch  in  the  Pointed  style  added.  The 
sculptures  in  the  porch  range  in  date  from  the  13th  to  the 
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17th  century,  and  deserve  special  notice,  particularly  those 
of  later  date  by  native  artists.  The  general  effect  of  the 
interior  is  harmonious  and  impressive.  The  capitals  of 
the  pillars  are  rich  and  varied  ;  the  passage  round  the  choir 
contains  several  pictures  of  the  Flemish  school ;  the  richly 
sculptured  Renaissance  roodloft  dates  from  1566  ;  and 
most  of  the  stained  glass  in  the  transept  dates  from  about 
1456.  The  adjacent  belfry,  dating  originally  from  1187, 
and  partly  rebuilt  in  1391,  was  restored  in  1852.  In  the 
Grande  Place,  not  far  from  the  cathedral,  is  the  church  of 
St  Quentin,  sometimes  spoken  of  as  "  la  petite  cathedrale," 
in  the  Transition  style,  and  nearly  of  the  same  date  as  the 
cathedral.  The  church  of  St  Jacques  dates  from  the  13th 
and  14th  centuries,  and  that  of  St  Brice  from  the  12tb. 
The  buildings  of  the  old  monastery  of  St  Martin,  on  the 
south-west  side  of  the  town,  are  now  used  as  an  hotel  de 
ville,  in  connexion  with  which  there  is  a  small  picture 
gallery  containing  some  examples  of  Rembrandt,  Rubens, 
and  Van  Dyck.  The  town  contains  courts  of  law,  an 
athenaeum,  a  theatre,  a  school  of  arts  and  manufactures,  an 
episcopal  palace  and  seminary,  a  natural  history  museum, 
besides  other  public  buildings.  The  fortifications  of 
Vauban,  extended  after  the  second  treaty  of  Paris,  are  now 
demolished,  and  their  place  taken  by  boulevards.  The  lead 
ing  objects  of  manufacture  are  stockings  and  "  Brussels  " 
carpets  ;  the  other  industries  include  paper-making,  thread- 
making,  and  the  spinning  of  wool  and  flax.  The  trade 
of  the  place  is  very  considerable,  as  vessels  of  150  tons 
burden  can  ascend  the  river  to  this  point,  and  its  railway 
communications  are  good.  The  population  in  1876  was 
32,145. 

Tournay,  supposed  to  be  the  Civitas  Nerviorum  of  Csesar,  and 
afterwards  known  as  Tournacus,  was  one  of  the  first  places  con 
quered  by  the  Franks,  and  Clovis  made  it  for  a  time  his  capital. 
In  modem  times,  standing  as  it  does  on  the  frontier  between 
Belgium  and  France,  it  has  been  frequently  besieged  and  taken. 
History  records  specially  the  siege  by  Alexander  of  Parma  in  1581, 
when  it  was  bravely  but  unsuccessfully  defended  by  the  princess 
D'l^pmoy,  whose  statue  now  stands  in  the  Grande  Place.  Perkin 
Warbeck  was  a  native  of  Tournai. 

TOURNAMENTS.  Tournaments  and  jousts  were  the 
chief  military  exercises  and  displays  of  the  age  of  chivalry. 
Besides  being  the  appropriate  sports  and  pastimes  of  a 
warlike  era  and  caste,  they  were  intended  to  test  the  skill 
and  exhibit  the  prowess  of  the  knights  and  squires  who 
took  part  in  them.  Considered  under  their  more  serious 
aspect,  apart  from  their  association  with  pomp  and 
festivity,  they  were,  practically  speaking,  the  equivalents 
of  the  reviews  and  sham-fights  of  later  times,  and  were 
designed  as  a  preparation  for  the  actual  manoeuvres  and 
real  conflicts  of  the  battlefield.  Tournaments  and  jousts 
differed  from  one  another  principally  in  the  circumstance 
that  in  the  first  several  combatants  on  each  side  were 
engaged  at  once,  and  in  the  second  the  contention  was 
between  two  combatants  only.  The  former  consisted  of 
the  mutual  charges  of  equal  troops  of  cavalry,  while  the 
latter  consisted  of  a  duel  on  horseback.  Du  Cange  says 
that  the  French  tournoi,  English  "  tournament,"  "  was  a 
general  expression  which  comprehended  all  sorts  of  com 
bats  that  were  performed  by  way  of  exercise.  But  it  more 
properly  meant  such  as  were  performed  by  companies, 
where  many  were  in  conflict  against  the  same  number, 
representing  the  form  of  a  battle.  When  those  general 
combats  were  ended,  then  single  ones  commenced ;  for  all 
who  were  desirous  of  displaying  their  address,  and  attract 
ing  public  notice  for  their  valour,  offered  single  combat 
with  sword  or  lance  against  all  who  should  present  them 
selves";  and  he  adds  that  these  combats  were  called  by 
the  old  French  writers  "  joustes,"  which  is  the  same  word 
as  the  English  "jousts."  But  jousts  were  held  far  more 
frequently  than,  and  quite  independently  of,  regular 


tournaments  throughout  the  period  in  which  the  customs 
of  chivalry  were  observed,  and,  according  to  some  author 
ities,  the  lance  alone  was  used  in  them,  while  in  the  others 
all  weapons  except  firearms  were  employed.  In  both  cases 
such  weapons  were  usually  although  not  invariably  rendered 
innocuous,  and  it  was  only  rarely  that  the  combatants 
were  killed  or  injured  by  wounds,  as  distinguished  from 
falls  and  bruises.  But  in  one  way  or  another  tournaments 
and  jousts  were  always  extremely  dangerous,  and  a  long 
list  of  eminent  persons  met  their  deaths  in  them,  from 
Raoul,  Comte  de  Guines,  to  Henry  II.  of  France.  It  may 
be  assumed  that  jousts  in  some  shape  existed  at  all  periods, 
in  which  men  fought  in  armour  and  on  horseback,  and 
were  in  the  habit  of  practising  themselves  in  time  of  peace 
for  the  exigencies  of  warfare.  But  it  is  very  doubtful 
when  and  where  tournaments,  in  the  proper  sense  of  the 
term,  were  originally  instituted.  The  older  writers  on 
the  subject  sought  to  connect  them  with  the  "  Troja "  or 
"  ludus  Trojae  "  among  the  Romans.  But  this  is  a  piece 
of  archaeology  of  the  same  sort  as  that  which  identified  the 
knighthood  of  the  Middle  Ages  with  the  ancient  "ordo 
equestris,"  and  will  not,  of  course,  bear  examination.  Much 
reliance  again  has  been  placed  by  some  of  them  on  the 
account  of  a  sham-fight  which  was  held  at  the  celebrated 
interview  between  the  emperor  Louis  and  Charles  the  Bald 
in  841,  which  in  certain  respects  bore  a  close  resemblance 
to  a  tournament,  and  was  no  doubt  the  kind  of  exhibition 
out  of  which  the  tournament  of  a  later  age  was  developed. 
Others  attribute  the  institution  of  tournaments  to  the 
emperor  Henry  the  Fowler,  who  died  in  936,  or  to  Geoffrey 
de  Preuilly,  the  ancestor  of  the  counts  of  Tours,  who  died 
in  1066.  However  this  may  be,  it  is  certain  that  they 
were  in  vogue  on  the  Continent  at  the  end  of  the  llth 
century,  and  that  in  the  early  part  of  the  12th  century 
they  were  introduced  into  England.  In  the  13th  and  14th 
centuries  they  were  common  all  over  Christendom,  including 
the  Eastern  as  well  as  the  Western  empire  and  the  states 
comprised  in  or  adjacent  to  it.  It  was  not  until  the  end 
of  the  16th  century  that  tilts  and  hastiludes  passed  out  of 
fashion  in  Britain,  and  even  in  the  earlier  years  of  the  17th 
century  they  were  occasionally  celebrated  under  the  patron 
age  of  Henry,  prince  of  Wales,  son  of  King  James  I. 

The  older  authorities  on  tournaments  and  jousts  are  exceedingly 
numerous.  But  all  that  is  material  in  what  they  have  written  will 
be  found  in  Ste  Palaye's  Memoires  sur  FAnrienne  Chevalerie  and 
Mills's  History  of  Chivalry.  The  ' '  Dissertations  "  of  Du  Cange  at 
the  end  of  Joinville's  Memoirs  and  the  Chronicles  of  Froissart  and 
Monstrelet  may  also  be  consulted.  Ste  Palaye  and  Mills  were  both 
industrious  compilers,  and  the  second  is  much  indebted  to  the  first. 

TOURNEBOUT,  a  wind  instrument  of  wood,  in  which 
a  cylindrical  column  of  air  is  set  in  vibration  by  a  reed. 
The  lower  extremity  is  turned  up  in  a  half  circle,  and  from 
this  peculiarity  it  has  gained  the  French  names  tournebout 
and  cromome, — the  latter  a  corruption  of  the  German  name 
Kmmmhorn.  There  appears  to  be  no  English  equivalent. 
The  reed  of  the  tournebout,  like  that  of  the  bassoon,  is 
formed  by  two  tongues  of  cane,  adapted  to  the  small  end 
of  a  conical  brass  tube,  the  large  end  being  inserted  in  the 
body  of  the  instrument.  It  presents,  however,  this  differ 
ence,  that  it  is  not,  like  that  of  the  bassoon,  in  contact  with 
the  player's  mouth,  but  is  covered  again  by  a  cap  pierced 
with  a  hole  in  the  upper  part,  through  which  opening  the 
air  is  introduced  which  sets  the  reed  in  vibration,  the 
reed  being  therefore  subject  to  no  pressure  of  the  lips. 
The  compass  of  the  instrument  is  naturally  limited  to  the 
simple  fundamental  sounds  which  the  successive  opening 
of  the  lateral  holes  gives  rise  to.  The  tournebouts  have 
not  much  length  for  the  deep  sounds  they  produce,  which 
arises  from  these  instruments  sounding,  like  all  tubes  of 
cylindrical  bore  provided  with  reeds,  the  same  as  the 
stopped  pipes  of  an  organ.  That  is  to  say,  theoretically 
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they  require  only  half  the  lengths  necessary  for  the  open 
pipes  of  an  organ,  or  for  conical  tubes  pro 
vided  with  reeds,  to  produce  notes  of  the 
same  pitch.  Moreover,  when,  to  obtain  a 
harmonic,  the  column  of  air  is  divided,  the 
tournebout  will  not  give  the  octave  like  the 
oboe  and  bassoon,  but  the  twelfth,  corre 
sponding  in  this  peculiarity  with  the  clarinet 
and  all  stopped  pipes  or  bourdons.  With 
the  ordinary  boring  of  eight  lateral  holes, 
the  tournebout  possesses  a  limited  scale  em 
bracing  a  ninth.  Sometimes,  however,  the 
deeper  sounds  are  completed  by  the  addition 
of  one  or  more  keys.  By  its  structure  the 
tournebout  is  one  of  the  oldest  wind  instru 
ments  ;  it  is  evidently  derived  from  the 
Greek  aulos  and  the  Roman  tibia,  which 
consisted  equally  of  a  simple  cylindrical 
pipe  of  which  the  column  of  air  was  set  in 
vibration  by  a  doable  reed. 

Notwithstanding  the  successive  improve 
ments  that  were  introduced  in  the  manu 
facture  of  wind  instruments,  the  tournebout 
scarcely  ever  varied  in  the  details  of  its 
construction.    Such  as  we  see  it  represented 
in  the  treatise  by  Virdung *  we  find  it  again 
about   the    epoch   of   its    dis 
appearance,  in  L'Art  du  Faiseur 
d' Instruments  de  V Encyclopedic 
de  Diderot  et  d'Alembert  (Paris, 
1751-80). 

The  touruebouts  existed  as  a  com-  Bass  Tournebout. 

plete  family  from  the  15th  centuiy. 

According  to  Virdung,  it  was  formed  of  four  individual  instru 
ments;  Prsetorius2  cites  five, — the  deep  bass,  the  bass,  the  tenor 
or  alto,  the  cantus  or  soprano,  and  the  high  soprano,  with  com 
pass  respectively  of 


A  band,  or,  to  use  the  expression  of  Prse- 
'f.  '  torius,  an  "accort,"  of  tournebouts  compre- 
T ~  hended — 1  deep  bass,  2  bass,  3  alto-tenor,  2 


cantus  (soprano),  1  high  soprano  =  9. 
The  tournebouts  were  not  always  an  orchestra  by  themselves ; 
they  allied  themselves  also  to  other  instruments,  and  notably  to 
flutes  and  oboes.  It  was  thus  that  the  little  groups  of  musicians 
in  the  service  of  princes,  or  those  engaged  by  some  large  town  on 
the  occasion  of  a  festival  or  public  ceremony,  were  composed  of 
several  tournebout  players  combined  with  some  flautists  and  oboe 
players.  In  1685  the  orchestra  of  the  Neue  Kirche  at  Strasburg 
comprised  two  tournebouts,  and  until  the  middle  of  the  last  century 
these  instruments  formed  part  of  the  music  called  "la  grande 
ecurie  "  in  the  service  of  the  French  kings.  Tournebouts  have  in 
our  days  become  of  extreme  rarity,  and  scarcely  exist  in  collections. 
The  museum  of  the  Conservatoire  Royal  de  Musique  at  Brussels 
has  the  good  fortune  to  possess  a  complete  family,  which  is  regarded 
as  having  belonged  to  the  duke  of  Ferrara,  Alphonso  II.  d'Este,  a 
prince  who  reigned  from  1559  to  1597.  The  soprano  (cantus  or 
discant)  has  the  same  compass  as  above,  while  the  alto,  the  tenor 
(furnished  with  a  key),  and  bass  have  an  extent  respectively  of 


,  and  oi: 


The  bass  (see  accompanying  figure),  besides  having  two  keys,  is 
distinguished  from  the  others  by  a  kind  of  small  bolt,  two  of  which 
slide  in  grooves  and  close  the  two  holes  that  form  the  lowest  notes 
of  the  instrument.  It  is  very  curious  to  observe  that  the  employ 
ment  of  these  bolts,  placed  at  the  extremity  of  the  tournebout  and 
out  of  reach  of  the  fingers  of  the  instrumentalist,  forces  him  to 
require  the  assistance  of  a  person  whose  sole  mission  is  to  attend 
to  these  bolts  during  the  performance. 

The  "Platerspil"  of  which  Virdung  gives  a  drawing  is  only  a 
kind  of  tournebout.     It  presents  especially  the  peculiarity  that, 

1  Musica  getutscht  itnd  auszgezogen,  Basel,  1511. 

2  Organograyhia,  Wolfenbiittel,  1618. 


instead  of  having  a  cap  to  cover  over  the  reed,  there  is  a  spherical 
receiver  surrounding  the  reed,  to  which  the  tube  for  insufflation  is 
adapted.  This  receiver  was  of  wood  worked  round,  or  perhaps 
consisted  of  a  simple  gourd.  (V.  M. ) 

TOURNEFORT,  JOSEPH  PITTON  DE  (1656-1708),  a 
botanist  of  considerable  reputation,  was  born  at  Aix,  in 
Provence,  in  1656.  He  studied  in  the  convent  of  the 
Jesuits  at  Aix,  and  was  destined  for  the  church,  but  the 
death  of  his  father  left  him  free  to  follow  his  botanical 
inclinations.  After  a  couple  of  years  collecting,  he  studied 
medicine  at  Montpellier,  but  soon  returned  to  his  favourite 
pursuit,  and  was  appointed  professor  of  botany  at  the 
Jardin  des  Plantes  in  1683.  By  the  king's  order  he 
travelled  through  western  Europe,  where  he  made  very  ex 
tensive  collections,  and  subsequently  spent  three  years  in 
Greece  and  Asia  Minor  (1700-1702).  Of  this  journey  a 
description  in  a  series  of  letters  was  posthumously  pub 
lished  in  3  vols.  (Relation  d'un  Voyage  du  Levant,  Lyons, 
1717).  His  principal  work  is  entitled  Institutiones  Rei 
Herbarise,  (3  vols.,  Paris,  1700),  and  upon  this  rests  chiefly 
his  claims  to  remembrance  as  one  of  the  most  eminent 
of  the  systematic  botanists  who  prepared  the  way  for 
Linnaeus.  His  exact  position  among  these  has  been  dis 
cussed  at  length  by  Sachs  (Geschichte  d.  Botanik,  Munich, 
1875).  He  died  December  28,  1708. 

TOURNEUR,  CYRIL,  a  tragic  poet  of  the  first  order, 
has  left  no  record  of  his  existence  beyond  the  respective 
dates  of  his  first  and  last  extant  works  (1600-1613).  An 
allegorical  poem,  worthless  as  art  and  incomprehensible  as 
allegory,  is  the  earliest  of  these  ;  an  elegy  on  the  death  of 
Prince  Henry,  son  of  James  I.,  is  the  latest.  The  two 
plays  on  which  his  fame  rests,  and  on  which  it  will  rest 
for  ever,  were  published  respectively  in  1607  and  1611, 
but  all  students  have  agreed  to  accept  the  internal  evidence 
which  assures  us  that  the  later  in  date  of  publication  must 
be  the  earlier  in  date  of  composition.  His  only  other 
known  work  is  an  epicede  on  Sir  Francis  Vere,  of  no  great 
merit  as  poetry,  but  of  some  value  as  conveying  in  a 
straightforward  and  masculine  style  the  poet's  ideal  con 
ception  of  a  perfect  knight  or  "happy  warrior,"  comparable 
by  those  who  may  think  fit  to  compare  it  with  the  more 
nobly  realized  ideals  of  Chaucer  and  of  Wordsworth.  But 
if  Tourneur  had  left  on  record  no  more  memorable  evi 
dence  of  his  powers  than  might  be  supplied  by  the  survival 
of  his  elegies,  he  could  certainly  have  claimed  no  higher 
place  among  English  writers  than  is  now  occupied  by  the 
Rev.  Charles  Fitzgeoffrey,  whose  voluminous  and  fervent 
elegy  on  Sir  Francis  Drake  is  indeed  of  more  actual  value, 
historic  or  poetic,  than  either  or  than  both  of  Tourneur's 
elegiac  rhapsodies.  The  singular  power,  the  singular 
originality,  and  the  singular  limitation  of  his  genius  are 
all  equally  obvious  in  The  Atheist's  Tragedy,  a  dramatic 
poem  no  less  crude  and  puerile  and  violent  in  action  and 
evolution  than  simple  and  noble  and  natural  in  expression 
and  in  style.  The  executive  faculty  of  the  author  is  in 
the  metrical  parts  of  his  first  play  so  imperfect  as  to  sug 
gest  either  incompetence  or  perversity  in  the  workman; 
in  The  Revenger's  Tragedy  it  is  so  magnificent,  so  simple, 
impeccable,  and  sublime,  that  the  finest  passages  of  this 
play  can  be  compared  only  with  the  noblest  examples  of 
tragic  dialogue  or  monologue  now  extant  in  English  or 
in  Greek.  There  is  no  trace  of  imitation  or  derivation 
from  an  alien  source  in  the  genius  of  this  poet.  The  first 
editor  of  Webster  has  observed  how  often  he  imitates 
Shakespeare ;  and,  in  fact,  essentially  and  radically  inde 
pendent  as  is  Webster's  genius  also,  the  sovereign  influence 
of  his  master  may  be  traced  not  only  in  the  general  tone 
of  his  style,  the  general  scheme  of  his  composition,  but 
now  and  then  in  a  direct  and  never  an  unworthy  or 
imperfect  echo  of  Shakespeare's  very  phrase  and  accent. 
But  the  resemblance  between  the  tragic  verse  of  Tourneur 
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and  the  tragic  verse  of  Shakespeare  is  simply  such  as 
proves  the  natural  affinity  between  two  great  dramatic 
poets,  whose  inspiration  partakes  now  and  then  of  the 
quality  more  proper  to  epic  or  to  lyric  poetry.  The  fiery 
impulse,  the  rolling  music,  the  vivid  illustration  of  thought 
by  jets  of  insuppressible  passion,  the  perpetual  sustenance 
of  passion  by  the  implacable  persistency  of  thought,  which 
we  recognize  as  the  dominant  and  distinctive  qualities  of 
such  poetry  as  finds  vent  in  the  utterances  of  Hamlet  or  of 
Timon,  we  recognize  also  in  the  scarcely  less  magnificent 
poetry,  the  scarcely  less  fiery  sarcasm,  with  which  Tourneur 
has  informed  the  part  of  Vindice — a  harder-headed  Hamlet, 
a  saner  and  more  practically  savage  and  serious  Timon. 
He  was  a  satirist  as  passionate  as  Juvenal  or  Swift,  but 
with  a  finer  faith  in  goodness,  a  purer  hope  in  its  ultimate 
security  of  triumph.  This  fervent  constancy  of  spirit 
relieves  the  lurid  gloom  and  widens  the  limited  range  of 
a  tragic  imagination  which  otherwise  might  be  felt  as 
oppressive  rather  than  inspiriting.  His  grim  and  trenchant 
humour  is  as  peculiar  in  its  sardonic  passion  as  his  elo 
quence  is  original  in  the  strenuous  music  of  its  cadences, 
in  the  roll  of  its  rhythmic  thunder.  As  a  playwright, 
his  method  was  almost  crude  and  rude  in  the  headlong 
straightforwardness  of  its  energetic  simplicity ;  as  an 
artist  in  character,  his  interest  was  intense  but  narrow, 
his  power  magnificent  but  confined  ;  as  a  dramatic  poet, 
the  force  of  his  genius  is  great  enough  to  ensure  him  an 
enduring  place  among  the  foremost  of  the  followers  of 
Shakespeare.  (A.  c.  a.) 

TOURS,  a  town  of  France,  formerly  the  capital  of 
Touraine,  now  chef-lieu  of  the  department  of  Indre-et- 
Loire,  the  see  of  an  archbishop,  and  the  headquarters  of 
the  9th  corps  d'armee,  lies  145  miles  (by  rail)  south-west 
of  Paris,  on  the  left  bank  of  the  Loire,  a  little  above  the 


Plan  of  Tours. 

junction  of  the  Loire  and  Cher.  Many  foreigners,  especi 
ally  English,  live  at  Tours,  attracted  by  the  town  itself,  its 
mild  climate,  its  beautiful  situation  in  "the  garden  of 
France,"  and  the  historic  chateaus  of  the  neighbourhood. 
The  Loire  is  crossed  by  two  suspension  bridges,  by  a  rail 
way  bridge,  and  by  a  fine  stone  bridge,  but  its  waters  too 
often  either  expose  large  stretches  of  sand,  or  come  down 
in  devastating  flood.  Many  of  the  inhabitants  belong 
to  the  leisured  class,  and  the  town  possesses  societies  of 
science,  art,  and  literature,  of  agriculture,  of  horticulture, 
of  archaeology,  of  medicine,  and  a  library  (50,000  volumes, 
and  1200  MSS.,  including  a  gospel  of  the  8th  century,  on 
which  the  kings  of  France  took  oath  as  honorary  canons 
of  the  church  of  St  Martin).  The  industrial  establishments 


include  four  large  silk  mills,  the  printing  and  publishing 
works  of  Mame  (1200  workmen),  manufactories  of  cloth, 
carpets,  files,  white  lead,  stained  glass,  boots  and  shoes, 
and  pottery.  A  considerable  trade  is  carried  on  in  wine, 
brandy,  and  dried  fruits,  and  the  sausages  and  confection 
ery  of  the  town  are  well  known.  The  population,  52,209 
in  1881,  was  59,585  in  1886. 

Tours,  under  the  Gauls  the  capital  of  the  Turones  or  Turons, 
originally  stood  on  the  right  bank  of  the  Loire,  a  little  above  the 
present  village  of  St  Symphorien.  At  first  called  Altionos,  the 
town  was  afterwards  officially  known  as  Caesarodunum.  The 
Romans  removed  the  town  from  the  hill  where  it  originally  stood  to 
the  plain  on  the  left  bank  of  the  river.  Behind  the  present  cathe 
dral,  remains  of  the  amphitheatre  (443  feet  in  length  by  394  in 
breadth)  built  towards  the  end  of  the  2d  century  might  till  lately 
be  seen.  Tours  became  Christian  about  250  through  the  preaching 
of  Gatien,  who  founded  the  bishopric.  The  first  cathedral  was  built 
a  hundred  years  later  by  St  Litorius.  The  bishopric  became  an 
archbishopric  when  Gratian  made  Tours  the  capital  of  Lugdunensis 
Tertia,  and  about  the  same  time  the  official  name  of  Caesarodunum 
was  changed  for  that  of  Civitas  Turonorum.  St  Martin,  the  great 
apostle  of  the  Gauls,  was  bishop  of  Tours  in  the  4th  century,  and 
he  was  buried  in  a  suburb  which  soon  became  as  important  as  the 
town  itself  from  the  number  of  pilgrims  who  flocked  to  his  tomb. 
Towards  the  end  of  the  4th  century,  apprehensive  of  barbarian  inva 
sion,  the  inhabitants  pulled  down  some  of  their  earlier  buildings  in 
order  to  raise  a  fortified  wall,  the  course  of  which  can  still  be  traced 
in  places.  Their  advanced  fort  of  Larcay  still  overlooks  the  valley 
of  the  Cher.  Affiliated  to  the  Armorican  confederation  in  435,  the 
town  did  not  fall  to  the  Visigoths  till  473,  and  the  new  masters 
were  always  hated.  It  became  part  of  the  Prankish  dominions 
under  Clovis,  who,  in  consideration  of  the  help  afforded  by  St  Martin, 
presented  the  church  with  rich  gifts  out  of  the  spoils  taken  from 
Alaric,  confirmed  and  extended  its  right  of  sanctuary,  and  accepted 
for  himself  and  his  successors  the  title  of  canon  of  St  Martin.  The 
basilica,  built  under  Bishop  St  Perpetuus  from^472  to  477,  was  the 
largest  and  finest  church  of  France,  and  one  of  the  most  important 
built  in  the  West  during  the  decline  of  the  Roman  empire  ;  it  is 
said  by  St  Gregory  of  Tours  to  have  been  160  feet  long,  60  wide, 
and  45  high.  It  seems  to  have  been  one  of  the  first  which  had 
an  ambulatory  round  the  choir.  Tours  grew  rapidly  in  prosperity 
under  the  Merovingians,  but  abuse  of  the  right  of  sanctuary  led  to 
great  disorder,  and  the  church  itself  became  a  hotbed  of  crime. 
Charlemagne  re-established  discipline  in  the  disorganized  monastery 
and  set  over  it  the  learned  Alcuin,  who  established  at  Tours  one  of 
the  oldest  public  schools  of  Christian  philosophy  and  theology. 
The  abbey  was  made  into  a  collegiate  church  in  the  llth  century, 
and  was  for  a  time  affiliated  to  Cluny,  but  soon  came  under  the 
direct  rule  of  Rome,  and  for  long  had  bishops  of  its  own.  The 
suburb  in  which  the  monastery  was  situated  became  as  important 
as  Tours  itself  under  the  name  of  Martinopolis.  The  Normans, 
attracted  by  its  riches,  pillaged  it  in  853  and  903.  Strong  walls  were 
erected  from  906  to  910,  and  in  the  12th  century  the  name  was 
changed  to  that  of  Chateauneuf.  Philip  Augustus  abolished  the  dis 
orderly  commune  in  1212,  but  the  innumerable  offerings  of  princes, 
lords,  and  pilgrims  maintained  the  prosperity  of  the  town  all  through 
the  Middle  Ages.  A  13th-century  writer  speaks  with  enthusiasm  of 
the  wealth  and  luxury  of  the  inhabitants,  of  the  beauty  and  chastity 
of  the  women,  and  of  the  rich  shrine  of  the  saint.  A  third  church, 
replacing  one  which  had  been  built  after  the  burning  of  that  of  St 
Perpetuus  in  997,  was  begun  in  1175,  and  finished  in  the  13th 
century.  It  was  374  feet  long  and  85  feet  high,  and  had  five 
towers,  of  which  only  two  remain.  The  rest  of  the  church,  sold 
to  speculators  after  the  Revolution,  disappeared  under  the  first 
empire.  Of  the  monastic  buildings,  only  a  beautiful  inclosed 
gallery,  built  by  Bastien  Francois,  nephew  of  Michel  Colomb,  in 
the  time  of  the  Renaissance,  remains,  but  the  streets  which  formerly 
belonged  to  Chateauneuf  show  many  interesting  relics  of  ecclesi 
astical  and  civil  architecture.  About  1130  Archbishop  Hildevert 
built  a  cathedral  in  the  old  Roman  town  itself,  on  the  ruins  of 
those  successively  erected  by  Litorius  and  Gregory  of  Tours.  This 
was  burnt  in  1166  during  the  quarrel  between  Louis  VII.  of  France 
and  Henry  II.  of  England,  the  latter  being  lord  of  Tours  and  count 
of  Anjou.  The  work  was  resumed  in  1175,  but  not  finished  till 
1547.  Part  of  the  towers  belong  to  the  12th  century ;  the  choir  to 
the  13th;  the  transept  and  first  bays  of  the  nave  to  the  14th;  the 
remaining  bays,  the  cloister  on  the  north,  and  the  fine  fa$ade  to 
the  15th ;  and  the  two  Renaissance  towers  (217  feet  and  223  feet) 
to  the  16th.  The  building  is  nevertheless  remarkable  for  the 
harmony  and  regularity  of  its  construction ;  specially  noteworthy 
details  are  the  triple  western  portal,  the  upper  staircase  of  the 
north  tower,  a  Renaissance  staircase  in  the  cloister,  the  old  wood 
work  in  chestnut-wood,  and  the  splendid  glass  of  the  13th,  14th, 
and  15th  centuries.  A  pretty  little  mausoleum,  built  in  1506 
by  Jean  Juste,  is  the  burial-place  of  three  young  sons  of  Charles 
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VIII.  The  archbishop's  palace  is  to  the  right  of  the  cathedral, 
with  an  interesting  chapel  of  the  12th  century,  and  an  outside 
pulpit  of  the  16th.  During  the  10th  century  the  Benedictine 
ahbey  of  St  Julien  was  re-established  by  Archbishop  Theotolon, 
and  a  Romanesque  church  built,  of  which  the  great  square  tower 
still  remains.  St  Julien  has  a  fine  nave  and  double  aisles;  the 
straight  terminal  wall  has  two  16th-century  apses  attached.  There 
are  some  paintings  of  the  12th  century  under  the  tower. 

The  magnificence  of  Tours  declined  in  the  14th  century;  it  was 
then  united  to  Chateauneuf  by  a  common  wall,  of  which  an  elegant 
round  tower  (the  Tour  de  Guise)  remains  near  the  quay,  and  both 
towns  were  put  under  the  same  government.  The  numerous  and 
long-continued  visits  of  Charles  VII.,  Louis  XI.,  and  Charles  VIII. 
in  Touraine  during  the  15th  century  favoured  the  commerce  and 
industry  of  the  town,  then  peopled  by  75,000  inhabitants.  To  the 
nourishing  school  of  art  which  existed  at  the  Renaissance  are  due 
several  private  houses,  a  fountain,  and  the  church  of  Notre  Dame 
La  Riche,  with  splendid  windows  by  Pinaigrier.  An  unimportant 
building,  part  of  a  modern  chateau,  is  all  that  remains  of  the  royal 
residence  and  magnificent  gardens  of  Plessis-les-Tours,  where  Louis 

XI.  shut  himself  up  and  died,  the  states  in  1506  proclaimed  Louis 

XII.  the  father  of  his  people,  and  Henry  III.  and  Henry  of  Navarre 
united  in  1589  against  the  League.     From  that  year  Tours  was 
deserted  by  the  kings  of  France.     A  fine  bridge  of  fifteen  arches 
was  built  across  the  Loire  from  1765  to  1777  by  Bayeux.     The 
chief  modern  buildings  are  the  theatre,  the  church  of  St  Joseph, 
the  railway  station,  and  a  museum  with  collections  of  antiquities, 
pictures,  pottery,  and  mineralogy.     There  are  also  antiquities  in 
the  museum  of  the  archseological  society  of  Indre-et-Loire.     The 
gardens  and  a  remarkable  portal  of  the  archbishop's  palace,  a 
magnificent  iron  gate  of  the  18th  century  in  the  prefecture,  once 
the  convent  of  the  Visitation,  and  the  general  hospital  (1200  beds) 
should  also  be  mentioned.     In  1870   Tours  was  the  seat  of  the 
government  of  the  national  defence.     Tours  is  the  birthplace  of 
the  heretic  Berengarius,  the  two  marshals  Boucicaut,  the  novelist 
Honore  de  Balzac,  the  poet  Destouches,  the  painters  Fouquet  and 
Clouet,  and  Madame  de  la  Valliere. 

TOUSSAINT  LOUVERTURE,  PIERRE  -  DOMINIQUE 
(1746-1803),  one  of  the  liberators  of  Hayti,  claimed  to  be 
descended  from  an  African  chief,  his  father,  a  slave  in 
Hayti,  being  the  chief's  second  son.  He  was  born  20th 
May  1746  at  Breda,  and  was  at  first  surnamed  Breda, 
which  was  changed  to  Louverture  in  token  of  the  results 
of  his  valour  in  causing  a  gap  in  the  ranks  of  the  enemy. 
From  childhood  he  manifested  unusual  abilities,  and  suc 
ceeded,  by  making  the  utmost  use  of  every  opportunity, 
in  obtaining  a  remarkably  good  education.  He  obtained 
the  special  confidence  of  his  master,  and  was  made  super 
intendent  of  the  other  negroes  on  the  plantation.  After 
the  insurrection  of  1791  he  joined  the  insurgents,  and, 
having  acquired  some  knowledge  of  surgery  and  medicine, 
acted  as  physician  to  the  forces.  His  rapid  rise  in  influ 
ence  aroused,  however,  the  jealousy  of  Jean  Frangois,  who 
caused  his  arrest  on  the  ground  of  his  partiality  to  the 
whites.  He  was  liberated  by  the  rival  insurgent  chief 
Baisson,  and  a  partisan  war  ensued,  but  after  the  death 
of  Baisson  he  placed  himself  under  the  orders  of  Jean 
Francois.  Subsequently  he  joined  the  Spaniards,  but, 
when  the  French  Government  ratified  the  Act  declaring  the 
freedom  of  the  slaves,  he  came  to  the  aid  of  the  French. 
In  1796  he  was  named  commander-in-chief  of  the  armies 
of  St  Domingo,  but,  having  raised  and  disciplined  a  power 
ful  army  of  blacks,  he  made  himself  master  of  the  whole 
country,  renounced  the  authority  of  France,  and  announced 
himself  "the  Buonaparte  of  St  Domingo."  For  further 
details  of  his  career  see  HAYTI  (vol.  xi.  p.  545).  He  was 
taken  prisoner  by  treachery  on  the  part  of  France,  and  died 
in  the  prison  of  Joux,  near  Besangon,  27th  April  1803. 

See  Memoires  written  by  himself,  1853;  Saint-Remy,  Vie  d( 
Toiissaint  Louverlure,  1850  ;  Gragnon-Lacoste,  Toussaint  Louver 
ture,  General  en  Chef  de  VArmee  de  Saint-Domingue  surnomme  le 
Premier  des  Noirs,  based  on  private  papers  of  the  Louverture 
family,  1877. 

TOWN,  TOWNSHIP.  See  BOROUGH,  CITY,  MUNI 
CIPALITY,  and  UNITED  STATES,  pp.  731,  827. 

TOWNSHEND,  CHARLES  TOWNSHEND,  SECOND  VIS 
COUNT  (1674-1738),  a  statesman  of  unsullied  integrity 
was  the  eldest  son  of  Horatio,  the  first  viscount,  and  was 


>orn  in  1674.     He  succeeded  to  the  peerage  in  December 
L687,  and  was  educated  at  Eton  and  King's  College,  Cam- 
)ridge.     When  he  took  his  seat  in  the  House  of  Lords  his 
iympathies  leant  to  Toryism,  but  this  predilection  soon 
'aded  away,  and  in  February  1701-2  it  was  rumoured 
among  the  courtiers  that  he  would  hold  the  office  of  privy 
seal  in  the  Whig  ministry  which  William  III.  had  in  view. 
For  some  years   after   the   accession  of  Queen  Anne  he 
remained  without  office,  but  on  29th  September  1707  he 
was  created  captain  of  the  yeomen  of  the  guard,  and  in 
;he  same  year  he  was  summoned  to  the  privy  council,  a 
distinction  renewed  by  the  queen's  two  successors  on  the 
throne.     The  command  of  the  yeomen  remained  in  his 
iiands  until  13th  June  1711,  but  its  responsibilities  did 
not  prevent  him  from  acting  as  joint  plenipotentiary  with 
the  duke  of  Marlborough  in  the  peace  negotiations  with 
France  which  were   carried  on  at  Gertruydenberg,  near 
Breda,  or  from  serving  as  ambassador  extraordinary  at  The 
Hague  congress  (2d  May  1709-26th  March  1711).     Town- 
shend  was   high  in  favour  with  George  I.,  and  on  that 
king's  arrival  at  The  Hague  in  September  1714  he  pub 
lished  the  appointment  of  Townshend  as  secretary  of  state 
for  the  southern  department,  and  entrusted   to  his  new 
minister  the  privilege  of  nominating  his  own  colleague. 
Horace  Walpole,  his  brother-in-law  and  private  secretary, 
recommended  Stanhope  for  the  vacant  post,  and  Stanhope 
was  duly  appointed.     Townshend  did  not  neglect  to  avail 
himself  of  the  advantages  afforded  by  his  attendance  on 
the  king,  and  before  the  arrival  of  George  I.  in  England 
he  had  obtained  complete  ascendency  both  over  his  mind 
and  the  dispositions  of  the  advisers  by  whom  his  line  of 
conduct  was  generally  determined.     The  policy  of  the  new 
ministers  at  home  and  abroad  lay  in  the  promotion  of 
peace.     With  this  object  they  endeavoured  to  limit  the 
charges  against  their  predecessor  Harley,  Lord  Oxford,  to 
high  crimes  and  misdemeanours.     To  gain  this  end  they 
brought  about,  in  1716,  an  alliance  between  those  ancient 
rivals  in  arms,  France  and  England.     In  spite  of  their 
success,  their  influence  was  gradually  undermined  by  the 
intrigues  of  Lord  Sunderland  and  by  the  discontent  of  the 
Hanoverian  favourites,  who  deemed  the  places   and  the 
pensions  which  they  had  gained  an  insufficient  reward  fgr 
their  exertions.     In  October  1716  Stanhope  accompanied 
the  king  on  his  journey  to  Hanover,  and  during  this  visit 
was  seduced  from  his  allegiance  to  his  colleagues  by  the 
wily  Sunderland,  who  had  ingratiated  himself  into  the  royal 
favour.     George  I.  was  induced  to  believe  that  Townshend 
and  Walpole  were  caballing  with  the  prince  of  Wales,  and 
were  forming  designs  against  the  royal  authority.     Town 
shend  was  dismissed  in  December  1716  from  his  place  of 
secretary  of   state,  and  was  offered  in  lieu  thereof  the 
splendid  banishment  of  lord-lieutenant  of  Ireland,  a  gilded 
sinecure  which  he  at  first  contemptuously  declined  and 
only  condescended  ultimately  to  accept  on  the  condition 
that  he  was  not  required  to  set  foot  on  Irish  soil.     His 
latent  spirit  of  hostility  to  this  arrangement  quickly  devel 
oped  into  open  antagonism,  and  in  March  1717  Townshend 
was  dismissed  from  his  position.     At  the  close  of  May 
1720  a  partial  reconciliation  took  place  between  the  op 
posing  Whig  sections  of  Stanhope  and  Townshend.     The 
latter  was  readmitted  into  the  ministry  as  lord  president  of 
the  council  (llth  June  1720),  and  his  devoted  relation  and 
colleague   Sir  Robert  Walpole  became  paymaster-general. 
When  the  South  Sea  Bubble  burst,  the  fortunes  of  the 
principal  members  of  the  ministry  shared  in  the  misfortune 
of  the  scheme  which  they  had  promoted.     Stanhope,  in  a 
paroxysm  of  passion  during  a  heated  debate,  broke  a  blood 
vessel,  and  Sunderland,  though  acquitted  of  the  charge  of 
personal  corruption,  was  forced  to  retire  into  private  life. 
The  withdrawal  of  these  statesmen  assigned  to  their  rivals 
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the  chief  prizes  in  the  state:  Townshend  became  (10th 
February  1721)  secretary  of  state,  and  Walpole  gained  the 
position  of  first  lord  of  the  treasury  and  chancellor  of  the 
exchequer.  The  death  of  George  I.  threatened  a  change 
of  advisers,  but  the  dismay  of  the  new  king's  favourite, 
Spencer  Compton,  at  being  called  upon  to  draw  up  the 
royal  speech,  led  to  the  old  ministers  of  the  crown  being 
retained  in  their  places.  What  the  attacks  of  the  opposi 
tion  could  not  effect,  the  internal  strife  of  the  administra 
tion  accomplished.  Townshend  was  of  a  proud,  impetuous 
disposition,  born  with  a  nature  more  accustomed  to  rule 
than  to  obey.  His  family  had  for  several  generations 
stood  higher  in  the  social  life  of  Norfolk  than  Walpole's 
progenitors,  and  when  he  himself  attained  to  distinction  in 
politics  his  position  as  a  member  of  the  Upper  House  was 
greater  than  that  enjoyed  by  his  friend  in  the  Commons. 
As  the  power  of  the  Lower  House  increased,  and  as 
Walpole  became  more  and  more  the  object  of  the  attacks 
of  the  Tories,  the  pre-eminence  of  Townshend  passed  from 
him.  So  long,  to  use  the  witty  remark  of  Sir  Robert 
Walpole,  as  the  firm  was  Townshend  and  Walpole,  things 
went  well  with  them,  but  when  the  positions  were  re 
versed  jealousies  arose  between  the  partners.  The  grow 
ing  alienation  was  hastened  by  the  death,  in  1726,  of 
the  secretary's  wife,  the  sister  of  Walpole.  At  the  close 
of  1729  Townshend  endeavoured  to  obtain  the  appoint 
ment  of  his  old  and  attached  friend,  Lord  Chesterfield,  as 
his  fellow  secretary  of  state,  and  the  failure  of  the  attempt 
brought  about  a  fierce  scene  between  Walpole  and  himself. 
They  broke  out  into  passionate  words,  seized  one  another 
by  their  coat-collars,  and  would  have  come  to  blows  had 
they  not  been  prevented  by  their  friends  who  were  pre 
sent.  After  this  outbreak  of  passion  further  co-operation 
was  impossible,  and  Townshend,  having  the  good  sense 
to  recognize  the  position,  retired  into  private  life  on  15th 
May  1730.  The  chief  domestic  events  of  his  ministry 
were  the  impeachment  of  Bishop  Atterbury,  the  partial 
restoration  of  Lord  Bolingbroke,  and  the  troubles  in  Ireland 
over  the  granting  to  a  man  called  Wood  of  a  patent  for 
coining  pence.  Its  concluding  act  was  the  signing  of  the 
treaty  of  Seville  (9th  November  1729).  Townshend  died 
of  apoplexy  21st  June  1738. 

Towushend  was  slow  in  forming,  but  resolute  in  adhering  to, 
his  opinion,  and,  like  most  other  men  of  that  stamp,  was  impatient 
of  contradiction.  His  manners  have  been  styled  "coarse,  rustic, 
and  seemingly  brutal,"  but  these  defects  were  not  visible  in  his 
domestic  life.  Never  did  minister  leave  office  with  cleaner  hands ; 
he  did  not  add  one  acre  to  his  estate  nor  leave  large  fortunes  to  his 
younger  children. 

TOWNSHEND,  CHAKLES  (1725-1767),  a  politician 
ever  to  be  remembered  as  the  embodiment  of  wit  and  in 
discretion,  was  the  second  son  of  Charles,  third  Viscount 
Townshend,  who  married  Audrey,  the  daughter  and  heiress 
of  Edward  Harrison  of  Ball's  Park,  near  Hertford,  a  lady 
who  rivalled  her  son  in  brilliancy  of  wit  and  frankness 
of  expression.  Charles  was  born  29th  August  1725,  and 
was  sent  for  his  education  to  Leyden  and  Oxford.  At  the 
Dutch  university,  where  he  matriculated  27th  October 
1745,  he  associated  with  a  small  knot  of  English  youths, 
afterwards  well  known  in  various  circles  of  life,  among 
whom  were  Askew,  the  book-collector,  Dowdeswell,  his 
subsequent  rival  in  politics,  Wilkes,  the  witty  and  un 
principled  reformer,  and  Alexander  Carlyle,  the  genial 
Scotchman,  who  devotes  some  of  the  pages  of  his  Autobio 
graphy  to  chronicling  their  sayings  and  their  doings.  He 
represented  Great  Yarmouth  in  parliament  from  1747  to 
1761,  when  he  found  a  seat  in  the  treasury  borough  of 
Harwich.  Public  attention  was  first  drawn  to  his  abilities 
in  1753,  when  he  delivered  a  lively  attack,  as  a  younger 
son  who  might  hope  to  promote  his  advancement  by  allying 
himself  in  marriage  to  a  wealthy  heiress,  against  Lord 


Hardwicke's  marriage  bill.  Although  this  measure  passed 
into  law,  he  attained  this  object  in  August  of  the  follow 
ing  year  by  marrying  Caroline,  the  eldest  daughter  of  the 
second  duke  of  Argyle  and  the  widow  of  Francis,  Lord 
Dalkeith,  the  eldest  son  of  the  second  duke  of  Buccleugh. 
In  April  1754  Townshend  was  transferred  from  the  posi 
tion  of  a  member  of  the  Board  of  Trade,  which  he  had 
held  from  1749,  to  that  of  a  lord  of  the  admiralty,  but 
at  the  close  of  1755  his  passionate  attack  against  the 
policy  of  the  ministry,  an  attack  which  shared  in  popular 
estimation  with  the  scathing  denunciations  of  Pitt,  the 
supreme  success  of  Single-Speech  Hamilton,  and  the  hope 
less  failure  of  Lord  Chesterfield's  illegitimate  son,  caused 
his  instant  dismissal.  In  the  administration  which  was 
formed  in  December  1756,  and  which  was  ruled  by  Pitt, 
the  lucrative  office  of  treasurer  of  the  chamber  was  given 
to  Townsheud,  and  in  the  following  spring  he  was  sum 
moned  to  the  privy  council.  With  the  accession  of  the 
new  monarch  in  1760  this  volatile  politician  transferred 
his  attentions  from  Pitt  to  the  young  king's  favourite,  Bute, 
and  when,  at  the  latter's  instance,  several  changes  were 
made  in  the  ministry,  Townshend  was  promoted  to  the 
post  of  secretary  of  war.  In  this  place  he  remained  after 
the  great  commoner  had  withdrawn  from  the  cabinet,  but 
in  December  1762  he  threw  it  up.  Bute,  alarmed  at  the 
growth  in  numbers  and  in  influence  of  his  enemies,  tried 
to  buy  back  Townshend's  co-operation  by  sundry  tempting- 
promises,  and  at  last  secured  his  object  in  March  1763 
with  the  presidency  of  the  Board  of  Trade.  When  Bute 
retired  and  George  Grenville  accepted  the  cares  of  official 
life,  the  higher  post  of  first  lord  of  the  admiralty  fell  to 
Townshend's  lot,  but  with  his  usual  impetuosity  he  pre 
sumed  to  designate  one  of  his  satellites  to  a  place  under 
him  at  the  board,  and  the  refusal  to  accept  the  nomination 
led  to  his  exclusion  from  the  new  administration.  While 
in  opposition  his  mind  was  swayed  to  and  fro  with  con 
flicting  emotions  of  dislike  to  the  head  of  the  ministry  and 
of  desire  to  share  in  the  spoils  of  office.  The  latter  feeling 
ultimately  triumphed  ;  he  condescended  to  accept  in  the 
dying  days  of  Grenville's  cabinet,  and  to  retain  through 
the  "  lutestring  "  administration  of  Lord  Rockingham, — 
"  pretty  summer  wear,"  as  Townshend  styled  it,  "  but  it 
will  never  stand  the  winter," — the  highly-paid  position  of 
paymaster-general,  refusing  to  identify  himself  more  closely 
with  its  fortunes  as  chancellor  of  the  exchequer.  The 
position  which  he  refused  from  the  hands  of  Lord  Rocking 
ham  he  was  forced  to  accept  from  the  imperious  Pitt 
(August  1766),  and  a  few  weeks  later  his  urgent  appeals 
to  the  great  minister  for  increased  power  were  favourably 
answered,  and  he  was  admitted  to  the  inner  circle  of  the 
cabinet.  Dowdeswell,  his  predecessor  at  the  exchequer, 
resented  his  removal  for  his  brilliant  rival.  The  new 
chancellor  proposed  the  continuance  of  the  land  tax  at 
four  shillings  in  the  pound,  while  he  held  out  hopes  that 
it  might  be  reduced  next  year  to  three  shillings,  where 
upon  his  predecessor,  by  the  aid  of  the  landed  gentlemen, 
carried  a  motion  that  the  reduction  should  take  effect  at 
once.  This  defeat  proved  a  great  mortification  to  Lord 
Chatham,  and  in  his  irritation  against  Townshend  for  this 
blow,  as  well  as  for  some  acts  of  insubordination,  he 
meditated  the  removal  of  his  showy  colleague.  Before 
this  could  be  accomplished  Chatham's  mind  became  im 
paired  by  some  mysterious  malady,  and  Townshend,  wha 
was  the  most  determined  and  influential  of  his  colleagues, 
swayed  the  ministry  as  he  liked.  His  wife  was  created 
(August  1767)  Baroness  Greenwich,  and  his  brother  was 
made  lord-lieutenant  of  Ireland.  He  himself  delivered  in 
the  House  of  Commons  many  speeches  unrivalled  in 
parliamentary  history  for  wit  and  recklessness;  and  one  of 
them  still  lives  in  history  as  the  "  champagne  speech. '" 
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His  last  act  was  to  pass  through  parliament  resolutions 
which  even  his  colleagues  deprecated  in  the  cabinet,  for 
taxing  several  articles,  such  as  glass,  paper,  and  tea,  on 
their  importation  into  America,  which  he  estimated  would 
produce  the  insignificant  sum  of  £40,000  for  the  English 
treasury,  and  which  shrewder  observers  prophesied  would 
lead  to  the  loss  of  the  American  colonies.  Shortly  after 
this  event  he  retired  to  his  wife's  country  seat  in  Oxford 
shire,  where  he  died  on"  4th  September  1767,  from  a  fever 
which  he  had  neglected. 

The  universal  tribute  of  Townshend's  colleagues  allows  him  the 
possession  of  boundless  wit  and  ready  eloquence,  set  off  by  perfect 
melody  of  intonation,  but  marred  by  an  unexampled  lack  of  judg 
ment  and  discretion.  He  shifted  his  ground  in  politics  with  every 
new  moon,  and  the  world  fastened  on  him  the  nickname,  which  he 
himself  adopted  in  his  "champagne"  speech,  of  the  Weathercock. 
His  official  knowledge  was  considerable;  and  it  would  be  unjust  to 
his  memory  to  ignore  the  praises  of  his  contemporaries  or  his 

S'ofound  knowledge  of  his  country's  commercial  interests.     The 
ouse  of  Commons  recognized  in  him  its  spoilt  child,  and  Burke 
happily  said  that  "he  never  thought,  did,  or  said  anything "  with 
out  judging  its  effect  on  his  fellow-members.     Charles  Townshend 
is  the  subject  of  a  memoir  by  Mr  Percy  Fitzgerald. 

TOXICOLOGY.     See  POISONS. 

TRACHIS,  a  city  of  ancient  Greece,  at  the  foot  of 
Mount  (Eta,  a  little  to  the  north-west  of  Thermopylae. 
As  commanding  the  approach  to  Thermopylae  from  Thes- 
saly,  it  was  a  place  of  great  military  importance.  Accord 
ing  to  Homer,  it  was  one  of  the  places  subject  to  Achilles, 
and  was  famed  in  legend  as  the  scene  of  Hercules's  death — 
an  event  which  forms  the  subject  of  Sophocles's  play  Tlie 
Trachinian  Women.  In  historical  times  it  first  attained 
importance  on  the  foundation  of  Heraclea  by  the  Spartans 
in  426  B.C.  The  Thessalians,  jealous  of  the  establishment 
of  a  Spartan  outpost  on  their  borders,  attacked  Heraclea, 
and  in  420  the  Heracleots  were  defeated  by  them  with 
heavy  loss.  In  the  winter  of  409-8  Heraclea  sustained 
another  disastrous  defeat.  In  395  the  Thebans  expelled 
the  Spartans,  and  restored  the  city  to  the  old  Trachinian 
and  (Etaean  inhabitants.  In  later  times  Heraclea  was  one 
of  the  mainstays  of  the  yEtolian  power  in  northern  Greece. 
In  191  B.C.,  after  the  defeat  of  Antiochus  at  Thermopylae, 
Heraclea  was  besieged  and  taken  from  the  ^Etolians  by 
the  liomans  under  the  consul  Acilius  Glabrio.  From  Livy's 
account  of  the  siege  (xxxvi.  24),  it  appears  that  the  citadel 
was  outside  the  town,  which  lay  on  the  low  ground  be 
tween  the  rivers  Karvunaria  (Asopus)  and  Mavra-Neria 
(Melas).  There  are  still  traces  of  the  citadel  on  a  lofty 
rock  above. 

TRACT  SOCIETIES  are  associations  for  publishing 
or  circulating  religious  treatises  or  books.  The  circulation 
of  short  treatises  for  the  promotion  of  Christian  know 
ledge  is  older  than  the  invention  of  printing.  Wickliffe, 
for  instance,  was  a  great  writer  and  circulator  of  tracts, 
employing  his  Oxford  friends  and  pupils  to  multiply 
copies.  So  was  Luther  in  his  day,  with  the  help  by  that 
time  of  printer  and  bookseller.  In  later  times  John  Wesley 
was  a  busy  worker  in  this  way;  and  Hannah  More,  from 
her  own  pen,  produced  what  were  known  as  the  "  Cheap 
Repository  Tracts,"  highly  lauded  by  Bishop  Porteus, 
and  widely  used  towards  the  close  of  the  18th  century. 
Before  this  time  there  had  been  efforts  of  associated 
labour  for  the  same  object,  a  "  book  society  for  promoting 
religious  knowledge  among  the  poor  "  having  been  estab 
lished  in  1750.  A  similar  society  was  formed  at  Edin 
burgh  in  1793.  But  it  was  at  the  close  of  the  century,  in 
1799,  that  there  was  founded  in  London  the  Religious 
Tract  Society,  an  institution  unparalleled  in  the  extent 
and  variety  of  its  operations,  and  the  parent  of  numerous 
societies  in  different  parts  of  the  empire  as  well  as  in  the 
United  States  and  on  the  continent  of  Europe.  There  are 
other  associations  with  kindred  objects,  but  in  connexion 


with  particular  ecclesiastical  systems.  Thus  the  tract 
department  of  the  Christian  Knowledge  Society  is  specially 
connected  with  the  Church  of  England;  and  the  Wesleyans, 
Baptists,  and  other  denominations  have  their  own  tract 
societies.  The  Church  of  Rome  also  has  now  similar 
associations.  The  Religious  Tract  Society  is  alone  in  being 
confined  to  the  diffusion  of  religious  truth  common  to  all 
Protestant  Christians,  to  the  exclusion  of  topics  touched 
by  ecclesiastical  divisions.  This  catholicity  is  secured  by 
the  fundamental  rules  of  the  society,  and  by  its  managing 
committee  being  composed  half  of  Churchmen  and  half  of 
Nonconformists  of  all  denominations. 

A  brief  statement  of  the  proceedings  of  the  Religious  Tract 
Society,  as  presented  in  its  latest  annual  Report,  will  best  serve  to 
show  the  general  objects  and  operations  of  all  such  organizations, — 
any  special  or  varied  action  elsewhere  adopted  being  noted  as  we 
proceed.  The  main  object  of  the  society  is  the  preparation  and 
publication  of  religious  literature.  At  first  this  consisted  mostly 
of  tracts  and  small  treatises.  After  a  time  larger  books  were  pub 
lished,  including  series  of  reprinted  works  of  the  early  Reformers 
and  English  Protestant  theologians  and  Biblical  expositors,  and 
also  books  on  common  subjects  treated  in  a  religious  spirit.  The 
society  also  issues  magazines  for  all  classes.  Four  of  these  period 
icals,  the  Leisure  Hour,  the  Sunday  at  Home,  the  Boys'  Own  Paper, 
and  the  Girls'  Own  Paper,  have  a  united  circulation,  including 
monthly  parts  and  yearly  volumes,  of  nearly  600,000  numbers 
weekly,  or  above  30  millions  in  the  year.  The  total  annual  issue, 
including  books,  tracts,  &c.,  at  home  and  abroad,  is  nearly  86 
millions. 

The  distribution  of  this  is  chiefly  through  the  ordinary  channels 
of  trade,  with  the  exception  of  the  tracts,  which  are  circulated  by 
home  and  foreign  missionary  societies,  and  various  agencies  public 
and  private.  Almost  every  missionary  agency  is  indebted  to  the 
Religious  Tract  Society  for  the  work  carried  on  through  the  press. 
Grants  are  made,  either  free  or  as  nearly  as  possible  at  cost  price ; 
and,  when  it  is  advisable  to  produce  publications  at  foreign  stations, 
grants  of  paper  and  other  material,  as  well  as  money  payments, 
are  voted.  The  publications  are  in  almost  every  tongue,  the  list 
containing  works  in  174  languages  and  dialects. 

The  funds  for  this  large  and  varied  work  come  partly  from 
donations,  subscriptions,  and  legacies,  but  chiefly  from  the  profits 
of  the  sales  of  the  society's  publications.  The  total  missionary 
and  evangelistic  expenditure  in  the  year  ending  March  31,  1886, 
amounted  to  £47,722,  of  which  £19,019  was  supplied  from  the  trade 
funds,  which  have  also  borne  the  entire  cost  of  management,  both 
of  the  business  and  missionary  departments.  The  total  amount 
received  from  sales,  subscriptions,  and  all  other  sources  was 
£212,731,  11s.  8d. 

The  American  Tract  Society  and  some  of  the  Continental 
societies  undertake  the  distribution  as  well  as  the  production  of 
tracts  and  books,  by  means  of  paid  colporteurs  and  other  agents. 
The  Continental  societies  produce  most  of  their  own  books  and 
tracts,  aided  largely  by  grants  of  money  and  paper  from  the 
Religious  Tract  Society. 

TRACTION,  ELECTRIC.  The  driving  of  vehicles  by 
electricity  was  made  commercially  practicable  by  the  in 
vention  of  the  dynamo-electric  machine,  which  gave  a 
ready  means  of  producing  electrical  energy  by  the  expendi 
ture  of  mechanical  work,  and  by  the  further  discovery  that 
the  function  of  the  dynamo  could  be  reversed, — that  it 
was  capable  of  acting  efficiently  as  a  motor  to  do  mechan 
ical  work  when  supplied  with  energy  in  the  electrical 
form.  Experiment  has  shown  that  when  a  dynamo  is 
used  to  produce  an  electric  current,  which,  in  its  turn, 
drives  another  dynamo  serving  as  a  motor,  the  double  con 
version  of  energy  may  be  performed  with  no  very  serious 
loss.  In  favourable  cases,  when  the  dynamo  and  motor 
are  close  together,  the  motor  will  yield  more  than  80  per 
cent,  of  the  work  which  is  spent  in  driving  the  dynamo. 
When  they  are  far  apart  there  is  an  additional  loss,  due  to 
the  resistance  of  the  conductor  which  connects  them,  and 
a  further  loss  due  to  its  imperfect  insulation.  The  use  of 
high  electromotive  force,  which  reduces  the  first  of  these, 
tends  to  increase  the  second ;  it  is,  however,  practicable 
to  keep  both  within  reasonable  limits.  Early  attempts  to 
apply  electricity  to  traction  were  made  by  Robert  David 
son,  who  placed  an  electromagnetic  locomotive  on  the 
Edinburgh  and  Glasgow  Railway  in  1837,  and  by  Jacobi 
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of  St  Petersburg,  who  propelled  a  boat  on  the  Neva  in 
1839  by  an  electromagnetic  engine  driven  by  a  battery 
of  Grove's  cells.  The  inefficiency  and  bulkiness  of  early 
electromotors,  and  the  cost  of  producing  electric  energy 
when  a  galvanic  battery  was  the  source,  made  it  impossible 
for  electricity  under  such  conditions  as  these  to  compete 
with  other  methods  of  traction.  A  good  battery  using 
zinc  as  the  active  metal  consumes  from  1  to  2  5)  of  zinc 
per  hour  per  horse-power  developed  ;  a  good  steam-engine 
•consumes  from  2  to  3  Ib  of  coal  in  doing  the  same  amount  of 
work,  and  the  cost  of  zinc  is  about  fifty  times  that  of  coal. 
Hence,  notwithstanding  modern  improvements  in  electro 
motors,  the  cost  of  producing  mechanical  power  by  means 
•of  electricity,  when  a  zinc-consuming  battery  is  the  source, 
is  still  prohibitive. 

The  earliest  practical  electric  railway  was  constructed  at 
the  Berlin  exhibition  of  1879  by  Dr  Werner  Siemens.  At 
one  station  was  a  dynamo  driven  by  a  steam-engine.  The 
•current  was  conducted  to  the  moving  car  through  a  special 
rail  placed  between  the  ordinary  rails  and  insulated  from 
the  ground  by  blocks  of  wood.  From  this  rail  it  passed 
through  a  motor-dynamo  on  the  car,  and  the  ordinary  rails 
completed  the  circuit.  Electrical  contact  with  the  ordinary 
rails  was  made  by  the  wheels,  and  with  the  central  rail 
by  a  pair  of  brushes  made  of  copper  wire  which  rubbed 
against  its  sides.  Spur-wheels  were  used  to  connect  the 
motor  shaft  with  the  wheels  and  to  effect  a  suitable  reduc 
tion  of  speed.  The  line  was  half  a  mile  long  and  of  2-feet 
gauge.  The  motor  developed  about  3|  horse-power,  and 
was  carried  by  a  separate  truck,  forming  a  locomotive 
which  drew  a  car  with  20  passengers  at  a  speed  of  from  4 
to  7  miles  an  hour. 

The  success  of  the  Berlin  experiment  was  complete,  and 
Messrs  Siemens  followed  it  up  in  1S81  by  the  construction 
of  a  permanent  electric  tramway,  1^  miles  in  length,  at 
Lichterfelde,  which  has  now  (1887)  been  in  continuous 
operation  for  six  years.  At  Lichterfelde  the  ordinary 
rails,  insulated  by  wooden  sleepers,  are  the  only  con 
ductors.  Where  roads  cross  the  line  the  rails  are  cut  out 
of  circuit,  and  the  current  is  carried  past  the  gap  by 
underground  cables,  but  switches  are  provided  by  which 
the  current  can  be  sent  into  the  insulated  sections  if  re 
quired.  Each  car  takes  24  passengers,  and  runs  at  a  speed 
of  12  miles  an  hour.  There  is  no  separate  locomotive,  the 
motor-dynamo  being  on  the  car  itself.  In  1882  Messrs 
Siemens  constructed  an  electric  tramway  in  the  mines  of 
Zankerode,  in  Saxony,  and  built  for  it  a  locomotive  able  to 
draw  8  tons  at  a  speed  of  7^  miles  an  hour.  Overhead 
conductors  were  employed,  consisting  of  a  pair  of  insulated 
I-shaped  rails  fixed  to  the  roof  of  the  workings ;  the 
current  was  conveyed  to  and  from  the  locomotive  by  means 
of  a  pair  of  contact  carriages  sliding  on  these  conductors, 
and  connected  with  the  car  by  short  flexible  cables.  A 
similar  line  was  opened  in  1883  at  the  Hohenzollern  col 
liery  in  Upper  Silesia. 

The  same  year  witnessed  the  completion  of  another 
pioneer  undertaking  of  the  first  importance,  an  electric 
tramway  6  miles  long  connecting  Portrush  and  Bushmills, 
in  the  north  of  Ireland.  Here  the  insulated  conductor  is 
a  special  rail,  carried  alongside  of  the  line  on  wooden  posts 
at  a  height  of  1 J  feet  above  the  ground.  Contact  is  made 
by  springs  shaped  like  carriage-springs,  which  project  from 
one  side  of  the  car  at  both  ends,  so  that  the  length  of  the 
car  enables  continuous  contact  to  be  maintained  at  cross 
roads,  where  there  are  gaps  in  the  conducting  rail,  past 
which  the  current  is  taken  by  underground  cables.  The 
ordinary  rails  serve  as  return  conductors.  The  dynamos 
are  driven  by  turbines  at  a  station  nearly  a  mile  distant 
from  the  line;  they  supply  a  current  of  100  amperes 
with  an  electromotive  force  of  250  volts.  The  motors  are 


placed  on  passenger  cars  ;  their  speed  is  regulated  by 
means  of  resistance  coils,  which  the  driver  of  the  car 
switches  into  the  circuit.  A  similar  tramway,  3  miles 
long,  connecting  Bessbrook  and  Newry,  was  opened  in 
1885;  there  also  water-power  is  made  use  of  to  drive 
the  generating  dynamos.  On  these  lines  the  train  usu 
ally  consists  of  a  motor  car  with  passengers,  followed  by 
two  or  three  goods  waggons,  and  the  whole  working  ex 
penses  are  from  3d.  to  4d.  per  train-mile.  The  speed  is 
10  miles  an  hour. 

Amongst  early  electrical  railways  Mr  Volk's  short  line 
on  the  beach  at  Brighton  deserves  mention.  There  the 
rails  themselves  act  as  conductors,  and  are  insulated  only 
by  wooden  sleepers  lying  on  the  shingle.  The  line  has 
been  in  operation  since  1883,  with  a  working  expense  of 
only  2d.  per  car-mile. 

Other  English  and  Continental  lines  will  be  referred  to 
later ;  it  is,  however,  in  America  that  electrical  traction 
has  hitherto  found  its  widest  development.  In  1880  Mr 
Edison  ran  an  electric  locomotive  on  an  experimental  track 
near  his  laboratory  at  Menlo  Park.  Soon  after  the  Chicago 
exhibition  of  1883,  at  which  an  electric  railway  was  shown 
in  action,  a  large  number  of  permanent  lines  were  estab 
lished.  There  are  now  more  than  twenty  electrical  tram 
ways  at  work  in  the  United  States,  under  the  patents  of 
Edison,  Field,  Daft,  Van  Depoele,  Sprague,  and  others. 
Many  more  lines  are  projected,  and  experiments  are  in 
progress  on  the  application  of  electrical  traction  on  a  large 
scale  to  the  elevated  railways  of  New  York. 

In  all  the  instances  which  have  been  referred  to  above,  electricity  Electric 
is  employed  as  a  means  of  transmitting  power  as  it  is  wanted  from  traction 
a  generating  station  to  the  cars,  through  a  conductor  extending  by  storage 
along  the  track.     Another  method  of  effecting  electric  traction  is  batteries, 
to  carry  a  store  of  energy  on  the  car  or  on  a  special  locomotive,  by 
using  secondary  batteries  which  are  charged  from  time  to  time  at 
the  generating   station.     This  system,  which  was  introduced  in 
England  by  Mr  Reckenzaun  and  on  the  Continent  by  M.  Julien, 
has  been  successfully  employed  on  several  lines. 

The  system  of  storage,  by  means  of  secondary  batteries,  has  the 
great  advantage  over  the  system  of  transmission  through  a  con 
ductor  that  it  makes  each  car  independent  and  that  it  is  applicable 
to  ordinary  tramway  lines.  As  regards  economy  of  power,  we  have 
in  the  storage  system  a  more  complex  series  of  transformation  of 
energy,  and  therefore  a  larger  number  of  items  of  loss.  In  both, 
systems  alike  we  have  a  certain  loss  of  energy  at  the  dynamo  and  at 
the  motor.  A  secondary  battery  yields  in  the  electrical  form  only 
about  70  per  cent,  of  the  energy  given  to  it.  In  comparing  the  two 
methods,  the  loss  which  this  involves  has  to  be  set  off  against  that 
which  occurs  in  the  transmission  system  in  the  process  of  conduc 
tion,  an  item  which  may  be  very  small  in  favourable  cases,  but  whi  h 
becomes  large  when  there  are  many  cars  to  be  driven,  when  the 
line  is  long,  and  when,  owing  to  the  use  of  an  exposed  conductor, 
the  electromotive  force  has  to  be  kept  low.  Under  average  con 
ditions  it  is  probable  that  the  conductor  system  has  a  slight  ad 
vantage  over  the  other  in  this  respect,  but  the  difference  is  not 
material,  especially  as  the  cost  of  power  is  a  comparatively  small 
part  of  the  whole  working  expense  of  a  line.  The  difference  is 
slightly  affected  by  the  fact  that  in  the  storage  system  there  is  an 
extra  weight  to  be  carried — namely,  the  batteries — amounting  to 
about  ^  or  ^  of  the  whole  weight,  and  the  tractive  force  required  to 
overcome  friction  is  increased  in  a  corresponding  degree.  A  serious 
objection  to  the  storage  system  is  the  probable  cost  of  renewing 
batteries.  In  respect,  however,  both  of  durability  and  of  power 
(in  relation  to  weight)  secondary  batteries  have  of  late  undergone 
a  marked  improvement ;  and  it  is  likely  that  the  storage  system 
will  prove  the  most  applicable  to  tramways  in  city  streets,  where 
conductors  on  the  level  of  the  road  are  impracticable  and  overhead 
conductors  would  not  be  permitted. 

The  existing  methods  of  electrical  traction  as  applied  to  tramways  Classifica- 
may  be  classified  as  follows : —  tion  of 

I.  Motor  driven  by  storage  batteries,  the  batteries  and  motor  systems, 
being  carried  either  (a)  in  the  car  itself  or  (b)  on  a  separate  truck 
forming  a  locomotive.  Eeckenzaun's  and  Julien's  cars,  in  which 
the  batteries  are  under  the  seats,  are  examples  of  the  first  plan, 
which  is  in  operation  on  lines  at  Antwerp,  Hamburg,  Brussels,  and 
New  York.  Mr  Elieson's  tramway  locomotive  working  in  London 
on  the  North  Metropolitan  tramways  is  an  example  of  the  second 
plan.  It  is  obviously  preferable,  when  space  can  be  found  on  the 
car  itself  for  the  motor  and  batteries,  to  place  them  there  rather 
than  on  a  separate  truck.  When  a  separate  locomotive  is  used  it 
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must  be  heavy  enough  to  grip  the  rails,  and  the  whole  weight  to  be 
drawn  is  then  considerably  greater.1 

II.   Conductor  systems,  which  may  be  classified  thus: — 

(a)  Those  using  the  ordinary  rails  as  the  only  conductors.     The 
lines  at  Lichterfelde  and  Brighton,  already  mentioned,  are  exam 
ples  of  this  plan,  which  is  quite  inapplicable  where  the  rails  are  laid 
flush  with  the  roadway  as  in  city  streets. 

(b)  Those  using  a  third  (insulated)  rail,  above  ground.     To  this 
class  belong  the  Portrush,  the  Bessbrook,  and  several  American 
lines.     This  plan,  like  the  last,  is  not  applicable  to  city  streets. 

(c)  Those  using  one  (or  in  some  cases  two)  overhead  conductors. 
A  line  of  this  type  has  been  successfully  worked  between  Modling 
and  Hinterbruhl,  near  Vienna,  and  another  between  Frankfort  and 
Offenbach,  both  since  1884,  at  a  cost  of  about  3|d.  per  car-mile. 
The  conductors  consist  of  slotted  tubes  1  inch  in  bore  supported  on 
posts  18  feet  high  and  stayed  by  wires  at  intermediate  points  to 
keep  them  from  sagging.     The  contact  carriages  are  pistons  sliding 
in  the  tubes.2    The  Daft  lines  at  Baltimore  and  other  places  in 
America,  and  the  Van  Depoele  lines,  of  which  some  30  miles  are  in 
operation,  are  mostly  worked  by  means  of  overhead  conductors. 

(d)  Those  using  underground  conductors  in  a  slotted  channel  or 
conduit.     This  system,  which  has  the  obvious  advantage  that  the 
conductor  is  placed  entirely  out  of  the  way  of  street  traffic,  has  been 
introduced  at  Blackpool  by  Mr  Holroyd  Smith,  and,  in  America, 
at  Cleveland  by  Messrs  Bentley  and  Knight  and  at  Philadelphia  by 
Mr  Schlesinger.     In  the  Blackpool  line  the  conductor  is  split  into 
two  parts  which  run  parallel  to  each  other  within  the  conduit  on 
its  two  sides,  and  are  touched  by  a  contact  arm  which  reaches 
down  through  a  narrow  central  slot  at  the  level  of  the  street ;  an 
electromotive  force  of  200   volts  is  employed.     The   conduit  is 
placed  midway  between  the  rails,  but  it  may  be  questioned  whether, 
in  view  of  the  conditions  of  ordinary  street  traffic,  a  better  place  for 
it  would  not  be  at  one  side.     Mr  Field  has  proposed  a  tramway 
with  two  conduits,  one  beside  each  rail,  containing  two  conductors, 
one  to  be  charged  positively  and  the  other  negatively,  so  that  a 
comparatively  high  resultant  difference  of  potential  is  available  for 
the  motor  although  the  potential  of  neither  conductor  differs  to  a 
dangerous  degree  from  that  of  the  earth. 

(e)  One  system  remains  to  be  described,  which  was  proposed  in 
1881  by  Messrs  Ayrton  and  Perry  as  specially  applicable  to  electric 
railways  of  considerable  length,  in  which  an  exposed  conductor 
would  give  rise  to  much  loss  through  leakage.     Their  plan  is  to 
use  a  well-insulated  conductor  in  a  closed  channel  underground. 
The  line  is  divided  into  short  sections ;  each  of  these  has  an  exposed 
conductor,  which  may  be  one  of  the  rails,  and  this  is  placed  in 
temporary  contact  with  the  insulated  conductor  as  the  train  passes, 
by  the  pressure  of  the  wheels  on  a  flexible  rail  or  stud,  or  by  means 
of  automatic  electromagnetic  switches.    Leakage  is  thus  restricted 
to  the  continuous  and  well-insulated  conductor,  together  with  that 
section  of  the  surface  conductor  which  is  in  contact  with  the  former 
at  any  one  time ;  and  the  system  has  the  further  advantage  that 
it  gives  the  means  of  providing  an  automatic  block  by  which  suc 
cessive  trains  are  kept  from  overtaking  one  another. 

The  form  and  disposition  of  the  motor-dynamo  and  the  mode  by 
which  it  is  connected  with  the  driving-axle  of  the  car  are  matters 
in  which  much  variety  of  practice  exists.  The  question  of  gearing 
is  complicated  by  the  fact  that  the  frame  of  the  car  oscillates  verti 
cally  with  respect  to  the  axles.  Spur-wheels,  worm-gear,  friction 
gear,  belts,  multiple-band  gear,  and  chain-gear  are  or  have  been 
used.  Mr  Reckenzaun's  car  is  carried  by  two  bogie  trucks,  one 
under  each  end,  and  each  bogie  carries  a  motor  whose  axle,  placed 
longitudinally,  drives  a  central  spur-wheel  on  one  axle  of  the  bogie 
by  means  of  a  worm.  An  advantage  possessed  by  two  motors  is 
that,  by  coupling  them  in  series  or  parallel,  or  by  using  one  only, 
the  driver  is  able  to  command  different  grades  of  power  without  the 
use  of  resistance  coils.  In  cars  driven  by  storage  batteries  the  same 
object  may  be  secured  by  various  groupings  of  the  cells. 
Tel-  Telpherage. — In  all  the  methods  of  electrical  traction  to  which 

pherage.  reference  has  been  made  the  road  on  which  the  cars  run  is  essen 
tially  a  railway  or  tramway  of  the  kind  used  in  horse  traction  and 
steam  traction.  In  1881  the  late  Prof.  Fleeming  Jenkin  devised  a 
system  of  electric  locomotion  in  which  the  vehicles  are  hung  upon 
what  resembles  an  exaggerated  telegraph  line.  To  this  he  gave  the 
name  of  telpherage.  As  developed  by  the  inventor,  in  conjunction 
with  Messrs  Ayrton  and  Perry,  the  system  is  especially  adapted  to 
the  transport  of  goods  at  a  slow  speed,  in  localities  where  the  traffic 
would  be  insufficient  to  support  an  ordinary  railway. 

The  telpher  line  is  a  steel  rod  or  cable,  suspended  from  brackets 
on  posts  about  70  feet  apart ;  it  serves  at  once  as  carrier  of  weights 
and  conductor  of  electricity.  The  line  may  be  made  rigid,  and  in 
that  case  a^high  speed  of  transit  may  be  attained ;  but  in  general  the 
line  is  flexible  and  the  trains  travel  slowly  in  what  may  be,  if  the 

1  For  a  comparison  of  the  weights  to  be  drawn  and  the  tractive  force  required 
in  different  systems,  see  a  paper  by  Mr  Reckenzann,  Elect.  Rev.,  May  21,  1886. 

2  For  details  of  the  construction  and  working  expenses  of  these  and  other 
lines,  see  the  valuable  paper  by  Mr  Reckenzaun,  Jour.  Soc.  of  Arts,  April  20, 1887. 
Statistics  of  American  lines  will  be  found  in  a  paper  by  T.  C.  Martin,  read  before 
the  American  Institute  of  Electrical  Engineers,  May  18,  1887. 


volume  of  traffic  requires  it,  a  nearly  continuous  stream.  Each 
train  consists  of  a  series  of  buckets  or  skeps  which  hang  each  from 
a  single  running  wheel  or  pair  of  wheels,  and  are  spaced  by  wooden 
connecting  bars.  A  small  electric  motor,  which  hangs  below  the 
line  and  is  geared  by  spur  and  chain  gearing  to  a  pair  of  driving- 
wheels,  forms  the  locomotive.  In  general,  the  line  is  electrically 
divided  into  equal  sections,  which  have  the  same  length  as  a  single 
train,  so  that  the  front  carriage  is  always  on  the  section  in  advance 
of  the  rear  carriage.  The  train  is  furnished  with  a  continuous 
conductor  from  end  to  end,  through  which  it  makes  electric  con 
tact  between  the  section  in  front  and  the  section  behind,  and  the 
motor  is  included  in  the  circuit  of  this  conductor.  Two  systems 
of  working  are  used,  which  enable  trains  to  be  run  either  in 
electrical  series  or  "  parallel."  In  the  series  system  the  successive 
sections  of  the  line  are  electrically  connected,  so  long  as  no  train 
is  on  them,  by  means  of  switches  at  the  joints  between  the  sections, 
so  that  the  whole  forms  one  continuous  conductor.  When  a  train 
comes  on  any  one  section  it  breaks  contact  at  the  joint  between 
that  section  and  the  one  behind  it  ;  the  circuit,  however,  remains 
closed  through  the  conductor  on  the  train  itself,  and  in  this  way 
the  motor  receives  the  current  which  is  passing  through  the  line. 
Other  trains  at  other  places  in  the  line  receive  the  same  current, 
each  by  breaking  for  the  time  the  ordinary  contact  between  the 
two  sections  it  touches,  and  substituting  a  contact  through  its  own 
conductor  and  motor.  When  a  train  leaves  a  section  it  replaces 
the  switch  that  makes  contact  with  the  section  behind.  If,  how 
ever,  there  are  more  than  one  train  on  the  line,  an  automatic  block 
system  is  added  to  prevent  one  from  overtaking  another  by  letting 
the  section  which  a  train  leaves  stand  insulated  for  a  time.  No 
control  is  exercised  from  the  vehicles  themselves;  in  fact,  the  trains 
run  without  attendants.  In  the  simplest  parallel  system  of  tel 
pherage  a  continuous  conductor  distinct  from  the  line  is  stretched 
alongside  of  it;  the  trains  make  contact  between  the  two.  The 
figure  shows  another  plan,  known  as  the  cross-over  parallel  system, 
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Cross-over  Parallel  System  of  Telpherage. 

which  is  suitable  where  a  double  line  of  trains  is  desired.  There 
Alt  B2,  A3  .  .  .  form  successive  sections  of  one  line,  and  B]f  A2,  B» 
...  of  another.  A1}  A2,  A3  .  .  .  are  electrically  continuous,  and 
are  connected  to  one  pole  of  the  dynamo.  B](  B2,  B3  .  .  .  are  also 
continuous,  and  are  connected  to  the  other  pole.  Thus  the  sections 
of  each  line  are  alternately  positive  and  negative.  Any  train,  such 
as  P  or  Q,  bridges  the  gap  between  two  sections  and  receives  a 
current  which  suifers  reversal  as  the  train  passes  from  one  section 
to  the  next.  It  is  to  be  regretted  that  space  does  not  admit  of  any 
description  of  the  details  of  telpherage,  many  of  which  present  the 
utmost  ingenuity.  The  system  was  shown  to  be  practicable  by 
experiments  on  an  experimental  line  at.  Weston.  The  first  telpher 
line  on  a  commercial  basis  was  erected  in  1885  at  Glynde,  in  Sussex, 
and  has  been  maintained  in  operation  notwithstanding  many  diffi 
culties  inseparable  from  so  completely  novel  an  undertaking. 

The  electrical  propulsion  of  boats,  by  means  of  storage  batteries,  pro- 
has  been  the  subject  of  several  successful  experiments,  but  has  not  pulsion 
found  systematic  application.     In  this  connexion  reference  should  Of  boats, 
be  made  to  a  scheme  proposed  by  Ayrton  and  Perry  for  the  haulage 
of  boats  on  canals  or  of  waggons  upon  roads.     Their  proposal  was 
to  have  a  conductor  ranged  along  the  towing  path,  or  along  the 
side  of  the  road.     A  motor  running  on  this  was  to  pull  itself  along 
and  drag  the  boat  or  waggon  after  it. 

In  aerial  navigation,  storage  batteries  working  an  electric  motor  Aerial 
have  been  used  to  drive  the  propeller  of  a  "dirigible"  balloon.         navigatioa 

Space  does  not  admit  of  more  than  the  briefest  reference  to  the  Theory 
theory  of  electric  motors.  A  motor  may  be  regarded  as  a  dynamo  of 
acting  to  produce  an  electromotive  force  e  which  is  opposite  in  motors, 
direction  to  the  externally  impressed  electromotive  force  E.  The 
resultant  electromotive  force  is  E  -  e,  and  on  this,  together  with 
the  resistance  of  the  circuit,  the  strength  of  the  current  C  depends. 
The  electrical  power  supplied  is  CE,  and  of  this  the  motor  utilizes 
Ce.  The  efficiency  is  e/E.  It  is  easily  seen,  as  was  first  shown  by 
Jacobi,  that  the  power  developed  by  the  motor  (Ce)  is  a  maximum 
when  e  =  ^E.  But  this  condition  of  maximum  power  involves 
that  half  the  energy  supplied  is  wasted ;  to  secure  higher  efficiency, 
motors  are  in  practice  run  at  much  less  than  their  maximum 
power,  so  that  e  may  approach  more  nearly  to  equality  with  E. 
The  field  magnets  of  motors,  like  those  of  dynamos,  may  be  wound 
with  coils  in  series  with  the  armature  coil,  or  with  coils  forming  a 
shunt  to  the  armature,  or  with  a  combination  of  both.  A  very 
important  part  of  the  theory  deals  with  the  automatic  regulation 
of  speed  by  the  use  of  compound  winding.  In  a  paper  of  funda 
mental  importance  with  regard  to  this  part  of  the  subject,  Messrs 
Ayrton  and  Perry 3  have  shown  that  a  motor  may  be  made  to  run 
3  "  Electromotors  and  their  Government,"  Jour.  Soc.  Tel.  Eng.,  1883. 
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at  constant  speed  under  varying  loads  when  the  external  electro 
motive  force  is  constant,  provided  that  a  differential  combination 
of  direct  shunt  and  reverse  series  winding  be  employed, — the  shunt 
coil  serving  to  energize  the  magnets  and  the  series  coil  to  reduce 
their  magnetism  to  a  certain  extent  when  the  current  in  the  arma 
ture  is  increased.  The  proportion  of  series  to  shunt  winding 
necessary  for  this  result  depends  on  the  relation  of  the  resistance 
of  the  armature  to  that  of  the  shunt  coil,  and  it  is  an  easy  deduction 
from  the  theory  that,  when  the  resistance  of  the  armature  is 
negligibly  small,  the  speed  of  a  simple  shunt- wound  motor  driven 
by  means  of  a  constant  external  electromotive  force  is  sensibly 
constant,  a  result  which  has  been  experimentally  demonstrated  by 
Mr  Mordey  (Phil.  Mag.,  Jan.  1886).  It  is  shown  in  the  same 
paper  that  a  similar  means  of  governing  may  be  used  when  the 
current  passing  through  the  motor  is  kept  constant,  instead  of  the 
external  electromotive  force.  The  principle  of  differential  com 
pound  winding  to  secure  automatic  regulation  of  speed  has  been 
applied  in  several  American  motors,  notably  by  Mr  Sprague. 

Details  of  most  of  the  electrical  tramways  and  railways  mentioned  in  the  text 
will  be  found  in  the  journals  Electrical  Review,  Electrician,  and  Electrical  World 
(New  York)  of  the  dates  referred  to.  See  also  The  Electric  Motor  and  its  Appli 
cations,  by  T.  C.  Martin  and  J.  Wetzler  (New  York,  1887).  The  Portrnsh  line  is 
described  by  E.  Hopkinson  and  A.  Siemens  in  a  paper  read  before  the  Society  of 
Arts,  April  1883.  For  telpherage,  in  addition  to  articles  in  the  journals  named, 
see  Fleeming  Jenkin,  "  On  Telpherage,"  Jour.  Soc.  Arts,  May  1884;  also  Profes 
sional  Papers  of  the  Corps  of  Royal  Engineers,  Chatham,  vol.  x.,  1884.  (J.  A.  1C.) 

TRACY,  ANTOINE  Louis  CLAUDE  DESTUTT,  COMTE  DE 
(1754-1836),  was  born  in  Bourbonnais  on  July  20,  1754. 
The  noble  family  to  which  he  belonged  was  of  Scottish 
descent,  tracing  its  origin  to  Walter  Stutt,  a  gentleman  who 
in  1420  accompanied  the  earls  of  Buchan  and  Douglas  to 
the  court  of  France,  and  whose  family  afterwards  rose  to 
be  counts  of  Tracy.  The  father  of  Destutt  de  Tracy  (as  he 
is  usually  called)  was  a  soldier,  and  died  a  field-marshal. 
Destutt  de  Tracy  began  his  studies  under  the  superintend 
ence  of  his  mother,  and  afterwards  prosecuted  them  at  the 
university  of  Strasburg.  During  his  student  days,  how 
ever,  he  was  chiefly  noted  for  his  skill  in  every  kind  of 
manly  exercise.  On  leaving  the  university  he  embraced  a 
military  career,  in  which  his  advance  was  rapid.  When 
the  Revolution  broke,  Tracy,  who  was  then  thirty-five  years 
of  age,  took  an  active  part  in  the  provincial  assembly  of 
Bourbonnais.  He  was  elected  a  deputy  of  the  nobility  to 
the  states-general,  where  he  sat  alongside  of  his  friend 
La  Fayette.  In  the  spring  of  1792  he  received  the  rank  of 
field-marshal,  along  with  the  sole  command  of  the  cavalry 
in  the  army  of  the  North  ;  but,  as  the  conduct  of  affairs 
fell  more  and  more  into  the  hands  of  the  extremists,  he 
took  an  indefinite  leave  of  absence,  and  settled  with  his 
family  at  Auteuil.  Here,  in  the  society  of  Condorcet  and 
Cabanis,  he  devoted  himself  to  scientific  studies.  Under 
the  Reign  of  Terror  he  was  arrested  and  imprisoned  for 
nearly  a  year.  It  was  his  solitary  meditations  at  this 
period,  we  are  told,  which  discovered  to  him  his  true  bent. 
Under  the  influence  of  Locke  and  Condillac  he  aband 
oned  the  natural  sciences  for  the  study  of  mind.  On  the 
motion  of  Cabanis  he  was  named  associate  of  the  Institute 
in  the  class  of  the  moral  and  political  sciences.  He  soon 
began  to  attract  attention  by  the  memoires  which  he  read 
before  his  colleagues — papers  which  formed  the  first  draft 
of  his  comprehensive  work  on  ideology.  The  society  of 
"  ideologists "  at  Auteuil  embraced,  besides  Cabanis  and 
Tracy,  who  have  been  called  respectively  the  physiologist 
and  the  metaphysician  of  the  school,  Volney,  who  has  been 
called  its  moralist,  and  Garat,  its  professor  in  the  National 
Institute.  Under  the  empire  he  was  a  member  of  the 
senate,  but  took  little  part  in  its  deliberations.  Under 
the  Restoration  he  became  a  peer  of  France,  but  protested 
against  the  reactionary  spirit  of  the  Government,  and  re 
mained  in  opposition.  In  1808  he  was  elected  a  member 
of  the  French  Academy  in  room  of  Cabanis,  and  in  1832 
he  was  also  named  a  member  of  the  Academy  of  Moral 
Sciences  on  its  reorganization.  He  appeared,  however, 
only  once  at  its  conferences.  He  was  old  and  nearly 
blind,  and  filled  with  sadness,  it  is  said,  by  the  loss  of  his 
friends  and  the  discredit  into  which  his  most  firmly 


cherished  opinions  had  fallen.  "  His  only  distraction  wa? 
to  have  Voltaire  read  aloud  to  him."  He  died  at  Paris 
on  the  9th  of  March  1836. 

Destutt  de  Tracy  was  the  last  eminent  representative  of  the 
sensualistic  school  which  Condillac  founded  in  France  upon  a  one 
sided  interpretation  of  the  doctrines  of  Locke.  He  pushed  the 
sensualistic  principles  of  Condillac  to  their  last  consequences,  being 
in  full  agreement  with  the  materialistic  views  of  his  friend  Cabanis, 
though  the  attention  of  the  latter  was  devoted  more  to  the  physio 
logical,  that  of  Tracy  to  the  psychological  or  "  ideological "  side  of 
man.  His  ideology,  he  frankly  stated,  formed  "a  part  of  zoology," 
or,  as  we  should  say,  of  biology.  To  think  is  to  feel.  The  four 
faculties  into  which  he  divides  the  conscious  life — perception, 
memory,  judgment,  will — are  all  varieties  of  sensation.  Perception 
is  sensation  caused  by  a  present  affection  of  the  external  extremities 
of  the  nerves ;  memory  is  sensation  caused,  in  the  absence  of  pre 
sent  excitation,  by  dispositions  of  the  nerves  which  are  the  result  of 
past  experiences ;  judgment  is  the  perception  of  relations  between 
sensations,  and  is  itself  a  species  of  sensation,  because  if  we  are 
aware  of  the  sensations  we  must  also  be  aware  of  the  relations 
between  them ;  will  he  identifies  with  the  feeling  of  desire,  and 
therefore  includes  it  as  a  variety  of  sensation.  It  is  easy  to  see 
that  such  conclusions  ignore  important  distinctions,  and  are,  indeed, 
to  a  large  extent  an  abuse  of  language.  As  a  psychologist  Destutt 
de  Tracy  deserves  credit  for  his  distinction  between  active  and 
passive  touch,  which  has  developed  into  the  modern  theory  of  the 
muscular  sense.  His  account  of  the  notion  of  external  existence, 
as  derived,  not  from  pure  sensation ,  but  from  the  experience  of  action 
on  the  one  hand  and  resistance  on  the  other,  may  be  compared 
with  the  account  of  Bain  and  later  psychologists.  Tracy  worked 
up  his  separate  monographs  extending  over  a  number  of  years  into 
the  Elements  d' Ideologic  (1817-18  and  1824-5),  which  presents  his 
complete  doctrine.  He  also  wrote  in  1806  a  Commcntaire  sur 
I' Esprit  des  Lois  de  Montesquieu,  in  which  he  argues  ably  in  sup 
port  of  a  free  constitution  on  grounds  which  hardly  admit  of  being 
harmonized  with  his  general  philosophical  principles.  The  book 
was  translated  in  America  by  his  friend  President  Jefferson,  who 
recommended  it  for  use  in  the  colleges.  The  first  French  edition 
appeared  in  1817,  and  it  was  several  times  reprinted. 

TRADE,  BOARD  OF.  The  greater  part  of  such  super 
vision  of  commerce  and  industry  as  exists  in  the  United 
Kingdom  is  exercised  by  the  "  Committee  of  Privy  Council 
for  Trade  "  (see  PRIVY  COUNCIL),  or,  as  it  is  usually  called, 
the  Board  of  Trade.  As  early  as  the  14th  century  councils 
and  commissions  had  been  formed  from  time  to  time  to 
advise  parliament  in  matters  of  trade,  but  it  was  not  till  the 
middle  of  the  17th  century,  under  the  Commonwealth,  that 
any  department  of  a  permanent  character  was  attempted. 
Cromwell's  policy  in  this  respect  was  continued  under  the 
Restoration,  and  in  1660  a  committee  of  the  privy  council 
was  appointed  for  the  purpose  of  obtaining  information  as 
to  the  imports  and  exports  of  the  country,  and  improving 
trade.  A  few  years  later  another  committee  of  the  council 
was  appointed  to  act  as  intermediaries  between  the  crown 
and  the  colonies,  or  foreign  plantations,  as  they  were  then 
called.  This  joint  commission  of  trade  and  plantations  was 
abolished  in  1675,  and  it  was  not  until  twenty  years  later 
that  the  Board  of  Trade  was  revived  under  William  III. 
Among  the  chief  objects  set  before  this  board  were  the 
inquiry  into  trade  obstacles  and  the  employment  of  the 
poor ;  the  state  of  the  silver  currency  was  also  a  subject 
on  which  John  Locke,  its  secretary,  lost  no  time  in  making 
representations  to  the  Government.  Locke's  retirement 
in  1700  removed  any  chance  of  the  Board  of  Trade  advo 
cating  more  enlightened  opinions  on  commercial  subjects 
than  those  generally  held  at  that  time.  It  had  only  a 
small  share  in  making  the  constitutions  of  the  colonies,  as 
all  the  American  ones  except  Georgia  and  Nova  Scotia 
were  formed  before  the  reign  of  Charles  II.;  and  in  1760 
a  secretary  of  state  for  the  colonies  was  appointed,  to  whom 
the  control  drifted  away.  In  1780  Burke  made  his  cele 
brated  attack  on  the  public  offices,  which  resulted  in  the 
abolition  of  the  board.  In  1786,  however,  another  per 
manent  committee  of  the  privy  council  was  formed  by 
order  in  council,  and  with  one  or  two  small  exceptions  the 
legal  constitution  of  the  Board  of  Trade  is  still  regulated 
by  that  order.  Under  it  all  the  principal  officers  of  state, 
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including  the  first  lords  of  the  treasury  and  admiralty, 
the  secretaries  of  state,  and  certain  members  of  the  privy 
council,  among  whom  was  the  archbishop  of  Canterbury, 
obtained  seats  at  the  board  ex  officio ;  and  ten  unofficial 
members,  including  several  eminent  statesmen,  were  also 
placed  on  the  committee.  The  duties  of  the  revived  board 
were  made  the  same  as  they  were  in  the  beginning  of  the 
century,  but,  in  addition,  the  regulation  of  the  food  supply 
of  the  country,  by  restricting  or  relaxing  the  export  and 
import  of  corn,  was  brought  into  prominence  owing  to  a 
larger  population  requiring  to  be  fed.  New  duties  were 
thrown  on  the  board  by  the  growth  of  joint-stock  com 
panies,  the  development  of  railways,  and  the  increase  in 
shipping,  and  it  was  necessary  to  break  it  up  into  depart 
ments  charged  with  the  administration  of  the  various  Acts 
of  Parliament.  The  Board  of  Trade  thus  became  a  mere 
name,  the  president  being  practically  the  secretary  of  state 
for  trade,  and  the  vice-president  became,  in  1867,  a  parlia 
mentary  secretary,  with  similar  duties  to  those  of  a  par 
liamentary  under-secretary  of  state.  At  present,  besides 
the  president,  who  has  usually  a  seat  in  the  cabinet,  the 
parliamentary  secretary,  and  a  permanent  secretary,  there 
are  six  assistant  secretaries,  each  in  charge  of  a  department. 

1.  The  Commercial  Department  is  the  real  remains  of  the  original 
Board  of  Trade,  as  it  combines  the  charge  of  the  trade  statistics 
with  the  general  consultative  duties  with  which  King  Charles  II. 's 
board   was   originally  entrusted.     The   statistical  work  includes 
compiling  the  abstracts  relating  to  the  United  Kingdom,  the  col 
onies,  and  foreign  countries,  the  supervision  of  the  trade  accounts, 
and  the  preparation  of  shipping,  railway,  emigration,  and  fishery 
statistics.     A  record  of  the  prices  of  corn  has  been  obtained  from 
actual  sales  in  the  chief  market  towns  for  about  a  hundred  years, 
the  original  object  being  the  sliding  scale  of  corn  duties,  but  these 
are  now  continued  to  govern  the  tithe  payments,  and  form  an  un 
broken  series  of  prices  based  on  actual  transactions,  and  not  mere 
market  quotations.      Foreign  and   colonial  customs    tariffs  and 
regulations  are  also  matters  on  which  information  is  published, 
and  labour  statistics  are  for  the  future  to  have  special  attention. 
In  1872  one  of  the  most  important  functions  of  the  commercial 
department,  viz.,  the  negotiation  of  commercial  treaties,  was  trans 
ferred  to  the  Foreign  Office,  but  the  Board  of  Trade  is  still  con 
sulted  on  these  matters  by  the  Foreign  Office,  as  well  as  by  the 
Colonial  Office  on  colonial  commercial  matters,  and  by  the  other 
public  departments.     The  Bankruptcy  Act  of  1883  added  a  new 
branch  of  work,  but  for  this  there  is  now  a  separate  establishment 
under  an  inspector-general.     The  last  new  work  undertaken  by  the 
department  is  the  publication  (begun  August  1886)  of  a  Monthly 
Journal  of  commercial  information,  chiefly  from  official  sources. 

2.  The  Railway  Department  was  originally  constituted  in  1840, 
and  performs  multifarious  duties  under  various   Railway  Acts, 
including  the  inspection  of  railways  before  they  are  open,  inquiries 
into  accidents,  reports  on  proposed  railways,  approval  of  bye-laws, 
appointment  of  arbitrators  in  disputes,  as  well  as  many  duties  under 
piivate  Railway  Acts.     The  inspection  of  tramways,  their  bye-laws 
and  "provisional  orders,"  are  all  dealt  with  here,  as  are  similar 
orders  relating  to  gas  and  water  schemes  and  to  electric  lighting. 
Patents,  designs,  and  trade  marks  are  now  dealt  with  by  the  Patent 
Office,  which  is  subordinate  to  the  railway  department,  and  copy 
right,  art  unions,  and  industrial  exhibitions  are  also  among  the 
matters  dealt  with  by  the  department. 

3.  The  Marine  Department  was  created  a  separate  branch  of  the 
Board  of  Trade  in  1850,  about  which  time  many  new  and  import 
ant  marine  questions  came  under  the  Board  of  Trade,  such,  for 
example,  as  the  survey  of  passenger  steamers,  the  compulsory 
examination  of  masters  and  mates,  the  establishment  of  shipping 
offices  for  the  engagement  and  discharge  of  seamen.     Further  work 
fell  to  the  marine  department  by  the  Act  of  1853,  which  gave  it 
the  control  of  lighthouse  funds,  and  to  a  certain  extent  of  pilotage. 
The  consolidating  Merchant  Snipping  Act  of  1854  and  subsequent 
legislation  so  much  increased  the  department  that  in  1866  it  was 
divided  into  three,  viz.,  the   present  marine  department,  which 
deals  with  ships  and  seamen,  the  harbour  department,  and  the 
finance  department. 

4.  The  Harbour  Department  was,  as  stated  above,  a  branch  of 
the  marine  department  until  1866,  so  far  as  it  is  connected  with 
the  physical  adjuncts  of  navigation,  but  various  other  matters  have 
since  been  added,  e.g.,  the  charge  of  the  foreshores  belonging  to 
the  crown,  formerly  managed  by  the  commissioners  of  woods  and 
forests,  and   the  protection  of  navigable  harbours  and  channels, 
long  under  the  control  of  the  Admiralty.     Lighthouse  funds,  pro 
visional  orders  for  oyster  and  mussel  fisheries,  the  management  of 


Holyhead  and  Ramsgate  harbours  and  of  Dover  pier,  wreck,  and 
quarantine  are  all  among  the  matters  dealt  with  by  this  depart 
ment,  which  also  has  charge  of  the  standards  department  for 
weights  and  measures. 

5.  The  Finance  Department  was,  like  the  harbour  department, 
separated  in  1866  from  the  marine  department.     The  accounts  of 
all  the  branches  of  the  Board  of  Trade  are  in  its  charge,  including 
the  subordinate  offices.     It  also  deals  with  the  accounts  of  harbours, 
lighthouses,  and  mercantile  marine  offices,  and  of  the  merchant 
seamen's  fund,  and  with  the  consuls'  accounts  for  disabled  seamen 
abroad.     Savings  banks  and  seamen's  money  orders  are  also  amour; 
the  accounts  and  payments  with  which  it  is  charged,  and  outside 
these  marine  matters  it  has  to  prepare  for  parliament  the  life  in 
surance  companies'  accounts  and  to  take  charge  of  the  bankruptcy 
estate  accounts. 

6.  The  Fisheries  Department. — By  a  recent  Act  the  powers  of  the 
Home  Office  over  salmon  and  other  fisheries  have  been  transferred  to 
the  Board  of  Trade,  and  a  small  department  has  consequently  been 
created  charged  with  the  care  of  those  industries. 

TRADE-MARKS.  There  seems  no  reason  to  doubt 
that  the  practice  of  employing  a  mark  to  denote  the  goods 
of  a  particular  trader  (not  necessarily  the  manufacturer) 
grew  out  of  the  use  of  signs,  which,  first  affixed  to  the 
dealer's  shop,  were  afterwards  represented  on  his  tokens, 
and  eventually  placed  on  the  goods  themselves.  Trade 
marks  proper  appear  to  have  been  in  use  in  England  in 
the  reign  of  Elizabeth.  The  first  reported  case  was  in 
1783,  when  Lord  Mansfield  decided  that  the  sale  by  the 
defendants  of  a  certain  medicine  under  the  name  or  mark 
of  the  plaintiff  was  a  fraud.  By  other  decisions  it  was 
affirmed  that  the  use  of  another's  trade-mark  was  action 
able,  even  without  the  intent  to  defraud.  The  law,  how 
ever,  remained  in  an  unsatisfactory  condition  till,  by  the 
Merchandise  Marks  Act  in  1862,  it  was  made  a  misdemean 
our  to  forge  or  counterfeit  a  trade-mark,  while  penalties  were 
inflicted  for  the  sale  of  articles  bearing  a  forged  mark. 

In  1875  the  Trade  Marks  Registration  Act  established 
for  the  first  time  a  registry  of  trade-marks  in  Britain, 
greatly  facilitating  the  proof  of  title.  A  more  precise 
definition  of  a  trade-mark  was  also  provided.  In  1883  this 
Act  was  repealed  by  the  Patents,  Designs,  and  Trade  Marks 
Act,  in  which  its  principal  provisions  were  incorporated. 
All  proceedings  for  the  registration  of  trade-marks  are  now 
regulated  by  the  Patents  Act.  A  trade-mark  may  be  a 
name  printed  or  otherwise  delineated  in  some  particular  or 
distinctive  manner,  or  a  signature,  or  a  device,  mark,  brand, 
&c.  Registration  is  compulsory,  at  least  in  the  sense  that 
the  owner  cannot  prevent  infringement  or  sue  for  damages 
for  infringement  unless  he  has  registered,  though  it  would 
appear  that  this  disability  exists  only  in  the  case  of  a 
mark  capable  of  being  registered  under  the  Act.  There 
are  certain  indicia  which  cannot  be  registered  because  they 
do  not  fall  within  the  definition  of  a  trade-mark,  but  which 
may  yet  be  protected  at  equity.  Registration  is  deemed 
equivalent  to  public  use  of  the  mark,  and,  after  the  expira 
tion  of  five  years,  is  conclusive  evidence  of  right  to  exclusive 
use.  Applications  for  registration  have  to  be  addressed 
to  the  comptroller  of  patents  ;  should  he  refuse  to  register, 
there  is  an  appeal  to  the  Board  of  Trade.  If  there  is 
opposition,  the  matter  goes  to  the  High  Court  of  Justice. 
Registration  holds  good  for  fourteen  years,  at  the  end  of 
which  time  it  has  to  be  renewed.  Special  provision  is 
made  in  the  Act  for  the  retention  of  certain  of  the  ancient 
privileges  of  the  Cutlers  Company  of  Sheffield.  The  total 
number  of  marks  now  upon  the  register  is  nearly  50,000. 

The  Customs  Consolidation  Act,  1876,  forbids  the  importation 
of  articles  of  foreign  manufacture  bearing  any  mark  purporting  to 
be  the  mark  of  manufacturers  resident  in  the  United  Kingdom,  or 
stating  or  implying  that  such  articles  were  manufactured  in  the 
United  Kingdom.  The  Merchandise  Marks  Act,  1887,  consolidated 
and  amended  the  law  of  offences  relating  to  trade-marks  and  trade 
descriptions.  It  repealed  the  Act  of  1862  and  replaced  it  by  fuller 
provisions.  It  is  now  an  offence  to  forge  a  trade-mark,  to  falsely 
apply  to  goods  any  trade-mark  or  any  mark  so  nearly  resembling 
a  tra'de-mark  as  to  deceive,  to  make  any  die,  &c.,  for  the  purpose  of 
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forging  or  for  being  used  for  forging  a  trade-mark,  to  apply  any 
false  trade  description  to  goods,  to  dispose  of  or  have  in  possession 
any  die,  &c.,  for  the  purpose  of  forging  a  trade-mark,  or  to  cause 
any  of  the  above-mentioned  things  to  be  done.  There  are  special 
sections  in  the  Act  dealing  with  its  application  to  watches  and 
watch-cases.  Where  a  watch-case  is  of  foreign  manufacture  it 
must,  if  stamped  at  an  assay  office  in  the  United  Kingdom,  bear  a 
mark  differing  from  the  mark  placed  upon  watches  manufactured 
in  the  United  Kingdom.  A  warranty  is  implied  in  the  sale  of  goods 
bearing  a  trade-mark  or  trade  description.  See  WARRANTY. 

In  most  foreign  countries  provisions  have  long  existed  for  the 
registration  of  trade-marks  ;  and  they  also  form  one  of  the  classes 
of  "industrial  property"  for  the  protection  of  which  an  inter 
national  convention  was  formed  in  1883.  This  convention  now 
includes  sixteen  states,— the  more  important  being  Belgium, 
France,  Great  Britain,  Italy,  Netherlands,  Norway,  Portugal, 
Spain,  Sweden,  Switzerland,  and  the  United  States.  The  subjects 
of  all  the  contracting  states  enjoy  in  each  state  the  same  rights 
and  privileges  as  that  state  grants  to  its  own  subjects  for  the  pro 
tection  of  trade-marks.  Registration  also  in  one  of  the  states  con 
fers  certain  rights  of  priority  in  the  others. 

United  States. — The  legislation  of  the  different  States  and 
Territories  varies  considerably,  some  providing  for  the  registration 
of  trade-marks  either  with  or  without  protection  for  unregistered 
trade-marks,  while  others  provide  only  for  protection  without 
registration.  On  March  3,  1881,  Congress  passed  an  Act  "to 
authorize  the  registration  of  trade-marks  and  to  protect  the  same," 
which  provides  that  owners  of  trade-marks  used  in  commerce  with 
foreign  nations  or  with  the  Indian  tribes,  provided  such  owners  be 
domiciled  in  the  United  States  or  located  in  any  foreign  country 
or  tribe  which  affords  similar  privileges  to  citizens  of  the  United 
States,  may  obtain  registration  of  trade-marks  under  the  Act. 
Registration  is  not  compulsory  ;  failure  to  register  a  trade-mark, 
or  to  renew  registration,  does  not  deprive  the  owner  of  any  remedy 
he  might  have  at  law  or  in  equity ;  and  the  courts  will,  generally 
speaking,  protect  the  unregistered  equally  with  the  registered. 

For  fuller  information  see  L.  B.  Sebastian's  Law  of  Trade  Marts,  or  R.  W. 
Wallace's  edition  of  the  Patents,  Designs,  and  Trade  Marks  Act ;  and  in  America 
Rowland  Cox's  American  Trade-Mark  Cases,  Cox's  Manual  of  Trade-Mark  Cases, 
and  William  Henry  Brown's  Treatise  on  the  Law  of  Trade  Marts. 

TRADE  UNIOXS  are  combinations  for  regulating  the 
relations  between  workmen  and  masters,  workmen  and 
workmen,  or  masters  and  masters,  or  for  imposing  restric 
tive  conditions  on  the  conduct  of  any  industry  or  business. 
By  the  common  law  all  such  combinations  were,  with  cer 
tain  rare  and  unimportant  exceptions,  regarded  as  illegal. 
They  were  considered  to  be  contrary  to  public  policy,  and 
were  treated  as  conspiracies  in  restraint  of  trade.  Those 
who  were  engaged  or  concerned  in  them  were  liable  to  be 
criminally  prosecuted  by  indictment  or  information,  and  to 
be  punished  on  conviction  by  fine  and  imprisonment.  The 
offence  was  precisely  the  same  whether  it  was  committed 
by  masters  or  by  workmen.  But,  although  the  provisions 
of  the  common  law  applied  mutatis  mutandis  to  both  of 
them  alike,  it  was,  practically  speaking,  in  reference  rather 
to  the  latter  than  to  the  former  that  their  effects  were 
developed  and  ascertained.  While  it  was  held  to  be 
perfectly  lawful  for  workmen,  as  individuals,  to  consent  or 
to  refuse  to  labour  for  any  remuneration  or  for  any  time 
they  pleased,  when  two  or  more  of  them  joined  together, 
and  agreed  to  labour  only  on  certain  stipulated  terms  with 
respect  either  to  the  payment  or  the  duration  of  their 
labour,  they  were  guilty  ipso  facto  of  a  misdemeanour.  It 
was  immaterial  whether  the  end  they  had  in  view  was  to 
determine  wages  or  to  limit  work ;  or  whether  the  means 
they  adopted  for  promoting  its  attainment  was  a  simul 
taneous  withdrawal  from  employment,  an  endeavour  to 
prevent  other  workmen  from  resuming  or  taking  employ 
ment,  or  an  attempt  to  control  the  masters  in  the  manage 
ment  of  their  trade,  the  engagement  of  journeymen  or 
apprentices,  or  the  use  of  machinery  or  industrial  processes ; 
or  whether  in  seeking  to  enforce  their  demands  they  relied 
merely  on  advice  and  solicitation,  or  resorted  to  reproach 
and  menace,  or  proceeded  to  actual  violence.  In  any  event 
their  combination  in  itself  constituted  a  criminal  conspiracy, 
and  rendered  them  amenable  to  prosecution  and  punish 
ment.  From  the  reign  of  Edward  I.  to  the  reign  of  George 
IV.  the  operation  of  the  common  law  was  enforced  and 


enlarged  by  between  thirty  and  forty  Acts  of  Parliament, 
all  of  which  were  more  or  less  distinctly  and  explicitly 
designed  to  prohibit  and  prevent  what  we  have  learned  to 
describe  and  recognize  as  the  "organization  of  labour." 
But  the  rise  of  the  manufacturing  system  towards  the  end 
of  the  last  century,  and  the  revolution  which  accompanied 
it  in  the   industrial  arrangements   of  the  country,  were 
attended  by  a  vast  and  unexpected  extension  of  the  move 
ment  which  the  legislature  had  for  so  long  and  with  so 
much  assiduity  essayed  to  suppress.     Among  the  multi 
tudes   of  workmen  who  then  began  to  be  employed  in 
single  factories  or  in  neighbouring  factories  in  the  same 
towns,  trade  unions  in  the  form  of  secret  societies  speedily 
became   numerous   and   active,   and   to  meet   the   novel 
requirements  of  the  situation  a  more  summary  method  of 
procedure  than  that  which  had  hitherto  been  available  was 
provided  by  the  40th  Geo.  III.  cap.  106.     By  this  statute, 
passed  in  1800,  it  was  enacted  that  all  persons  combining 
with  others  to  advance  their  wages  or  decrease  the  quantity 
of  their  work,  or  in  any  way  to  affect  or  control  those  who 
carried  on  any  manufacture  or  trade  in  the  conduct  and 
management  thereof,  might  be  convicted  before  one  justice 
of  the  peace,  and  might  be  committed  to  the  common  jail 
for  any  time  not  exceeding  three  calendar  months,  or  be 
kept  to  hard  labour  in  the  house  of  correction  for  a  term 
of  two  calendar  months.     The  discontent  and  disorder  of 
which,  in  conjunction  with  a  state  of  commercial  depres 
sion  and  national  distress,  the  introduction  of  steam  and 
improved  appliances  generally  into  British  manufactures 
was  productive  in  the  first  quarter  of  the  current  century 
led  to  the  nomination  of  a  select  committee  by  the  House  of 
Commons,  to  inquire  into  the  whole  question  of  what  were 
popularly  and  comprehensively  designated  the  "  combina 
tion  laws,"  in  the  session  of  1824.     After  taking  evidence, 
the  committee  reported  to  the  House  that  "  those  laws  had 
not  only  not  been  efficient  to  prevent  combinations  either 
of  masters  or  workmen,  but  on  the  contrary  had,  in  the 
opinion  of  many  of  both  parties,  had  a  tendency  to  produce 
mutual   irritation   and   distrust,    and   to   give   a   violent 
character  to  the  combinations,  and  to  render  them  highly 
dangerous  to  the  peace  of  the  community."     They  further 
reported  that  in  their  judgment  "  masters  and  workmen 
should  be  freed  from  such  restrictions  as  regards  the  rate 
of  wages  and  the  hours  of  working,  and  be  left  at  perfect 
liberty  to  make  such  agreements  as  they  mutually  think 
proper."     They  therefore  recommended  that  "  the  statute 
laws  which  interfered  in  these  particulars  between  masters 
and  workmen  should  be  repealed, "  and  also  that  "  the 
common  law  under  which  a  peaceable  meeting  of  masters 
or  workmen  might  be  prosecuted  should  be  altered."     In 
pursuance  of  their  report,  the  4th  Geo.  IV.  cap.  95  was  at 
once  drafted,  brought  in,  and  passed.     But  the  immediate 
results  of  the  change  which  it  effected  were  regarded  as  so 
inconvenient,  formidable,  and  alarming  that  in  the  session 
of  1825  the  House  of  Commons  appointed  another  select 
committee  to  re-examine  the  various  problems,  and  review 
and  reconsider  the  evidence  which  had  been  submitted  to 
their  predecessors  in  the  previous  year.      They  reported 
without  delay  in  favour  of  the  total  repeal  of   the  4th 
Geo.  IV.  cap.  95,  and  the  restoration  of  those  provisions 
of  the  combination  laws,  whether  statutory  or  customary, 
which  it  had  been  more  particularly  intended  to  abrogate. 
The  consequence  was  the  enactment  of  the  6th  Geo.  IV. 
cap.   129,  of  which  the  preamble  declares  that  the  4th 
Geo.  IV.  cap.  95  had  not  been  found  effectual,  and  that 
combinations  such  as  it  had  legalized  were  "  injurious  to 
trade  and  commerce,  dangerous  to  the  tranquillity  of  the 
country,  and  especially  prejudicial  to  the  interests  of  all 
who  were  concerned  in  them."     The  effect  of  the  6th  Geo. 
IV.  cap.  129  was  to  leave  the  common  law  of  conspiracy 
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in  full  force  against  all  combinations  in  restraint  of  trade, 
except  such  as  it  expressly  exempted  from  its  operation  as 
it  had  been  before  the  4th  Geo.  IV.  cap.  95  was  passed. 
It  comprised,  however,  within  itself  the  whole  of  the 
statute  law  relating  to  the  subject,  and  under  it  no  persons 
were  liable  to  punishment  for  meeting  together  for  the  sole 
purpose  of  consulting  upon  and  determining  the  rate  of 
wages  or  prices  which  they,  being  present,  would  require 
for  their  work  or  pay  to  their  workmen,  or  the  hours  for 
which  they  would  work  or  require  work  in  any  trade 
or  business,  or  for  entering  into  any  agreement,  verbal 
or  written,  for  the  purpose  of  fixing  the  rate  of  wages  or 
prices  which  the  parties  to  it  should  so  receive  or  pay. 
But  all  persons  were  subjected  to  a  maximum  punishment 
of  three  months'  imprisonment  with  hard  labour  who 
should  by  violence,  threats  or  intimidation,  molestation, 
or  obstruction  do,  or  endeavour  to  do,  or  aid,  abet,  or 
assist  in  doing  or  endeavouring  to  do,  any  of  a  series  of 
things  inconsistent  with  freedom  of  contract  which  the  Act 
enumerated  and  defined.  Afterwards,  in  order  to  remove 
certain  doubts  which  had  arisen  as  to  the  true  import  and 
meaning  of  the  words  "  molestation  "  and  "  obstruction," 
it  was  provided  by  the  22d  Viet.  cap.  34  that  "  no  person, 
by  reason  merely  of  his  endeavouring  peaceably  and  in  a 
reasonable  manner,  and  without  threat  or  intimidation 
direct  or  indirect,  to  persuade  others  to  cease  or  abstain 
from  work,  in  order  to  obtain  the  rate  of  wages  or  the 
altered  hours  of  labour  agreed  to  by  him  and  others, 
should  be  deemed  to  have  been  guilty  of  '  molestation  '  or 
'obstruction.'"  In  spite  of  the  partial  recognition  which 
trade  unions  had  thus  received,  they  continued  to  be  un 
lawful,  although  not  necessarily  criminal,  associations.  In 
certain  cases,  they  were  by  statute  exempted  from  penal 
consequences,  and  their  members  were  empowered  to 
combine  for  specified  purposes,  and  to  collect  funds  by 
voluntary  contributions  for  carrying  them  into  effect.  But 
in  the  estimation  of  the  common  law  the  special  privileges 
which  had  been  accorded  to  them  under  particular  circum 
stances  did  not  confer  any  general  character  of  legality 
upon  them,  and  where  their  rules  were  held  to  be  in 
restraint  of  trade,  as  in  the  prohibition  of  piece-work  or 
the  limitation  of  the  number  of  apprentices,  they  were  still 
regarded  as  conspiracies.  Hence  they  were  practically 
excluded  from  the  advantages  in  regard  to  the  security  of 
their  property  and  the  settlement  of  their  disputes  which, 
under  the  Friendly  Societies  Act,  18th  and  19th  Viet.  cap. 
63,  had  been  granted  to  all  associations  established  for  any 
purposes  which  were  not  illegal.  In  this  condition  the  law 
was  when  what  became  notorious  as  the  "  Sheffield  and 
Manchester  outrages  "  suggested  the  appointment  of  the 
royal  commission  on  trade  unions,  which  investigated  the 
subject  from  1867  to  1869.  The  outcome  was,  first,  a 
temporary  measure  for  the  more  effectual  protection  of  the 
funds  of  trade  unions,  passed  in  1869,  and,  secondly,  the 
two  measures  which,  as  amended  and  amending,  are  cited 
together  as  the  "Trade  Union  Acts  1871  and  1876" — 
the  34th  and  35th  Viet.  cap.  22  and  the  39th  and  40th 
Viet.  cap.  31. 

By  these  statutes,  construed  with  tne  Conspiracy  an  Protection 
of  Property  Act,  1875,  the  38  and  39  Viet.  cap.  86,  the  law  relat 
ing  to  combinations,  whether  of  workmen  or  of  masters,  assumed 
the  shape  in  which  it  exists  at  the  present  time.  In  connexion 
Avith  trade  disputes  no  person  can  now  be  prosecuted  for  conspiracy 
to  commit  an  act  which  would  not  be  criminal  if  committed  by 
liim  singly,  and  consequently  employers  and  employed  alike  may 
lawfully  do  in  combination  all  that  they  would  he  entitled  to  do  as 
individuals.  The  purposes  of  a  trade  union  are  not  to  be  deemed 
illegal  merely  because  they  are  in  restraint  of  trade,  and  the  cir 
cumstance  that  they  are  in  restraint  of  trade  is  not  to  render  any 
member  of  it  liable  to  prosecution,  nor  is  it  to  avoid  or  make  void 
able  any  agreement  or  trust  relating  to  it.  No  court,  however, 
can  entertain  legal  proceedings  with  the  object  of  directly  enforcing 
or  recovering  damages  for  the  breach  of  an  agreement  between  the 


members  of  a  trade  union  as  such,  concerning  the  conditions  on 
which  the  members  for  the  time  being  shall  or  shall  not  sell  their 
goods,  transact  their  business,  employ  or  be  employed,  or  the  pay 
ment  by  any  person  of  any  subscription  or  penalty  to  a  trade  union, 
or  for  the  application  of  the  funds  of  a  trade  union  to  provide 
benefits  or  to  furnish  contributions  to  any  employer  or  workman 
not  a  member  of  such  trade  union  in  consideration  of  such  employer 
or  workman  acting  in  conformity  with  the  rules  or  resolutions  of 
such  trade  union,  or  to  discharge  any  fine  imposed  upon  any  person 
by  any  court  of  justice  or  any  agreement  made  between  one  trade 
union  and  another,  or  any  bond  to  secure  such  agreements.  But 
such  incapacity  to  sue  on  such  agreements  is  not  to  be  taken  as 
constituting  any  of  them  illegal.  Every  person,  however,  com 
mits  a  misdemeanour,  and  on  conviction  is  liable  to  a  maximum 
fine  of  £20,  or  to  a  maximum  imprisonment  of  three  months  with 
hard  labour,  who  wilfully  and  maliciously  breaks  a  contract  of 
service  or  hiring,  knowing,  or  having  reasonable  cause  to  believe, 
that  the  probable  consequence  of  his  so  doing,  either  alone  or  in 
combination  with  others,  will  be  to  endanger  human  life  or  cause 
serious  bodily  injury,  or  to  expose  valuable  property,  whether  real 
or  personal,  to  destruction  or  serious  injury  ;  or  who,  being  em 
ployed  by  a  municipal  authority  or  by  any  company  or  contractor 
on  whom  is  imposed  by  Act  of  Parliament,  or  who  have  otherwise 
assumed,  the  duty  of  supplying  any  place  with  gas  or  water,  wilfully 
and  maliciously  breaks  a  contract  of  service  or  hiring,  knowing,  or 
having  reasonable  cause  to  believe,  that  the  probable  consequence 
of  his  so  doing,  alone  or  in  combination  with  others,  will  be  to 
deprive  the  inhabitants  of  that  place,  wholly  or  in  part,  of  their 
supply  of  gas  or  water  ;  or  who,  with  a  view  to  compel  any  other 
person  to  do  or  to  abstain  from  doing  any  act  which  such  other 
person  has  a  right  to  abstain  from  doing  or  to  do,  wrongfully 
and  without  legal  authority  uses  violence  to  or  intimidates 
such  other  person  or  his  wife  or  children,  or  injures  his  property; 
or  who  persistently  follows  such  person  about  from  place  to  place  ; 
or  who  hides  any  tools,  clothes,  or  other  property  owned  or  used 
by  such  other  person,  or  deprives  him  of  or  hinders  him  in  the  use 
thereof;  or  who  watches  or  besets  the  house  or  other  place  where 
such  person  resides  or  works  or  carries  on  business  or  happens  to 
be,  or  the  approach  to  such  house  or  place ;  or  who  follows  such 
other  person  with  two  or  more  other  persons  in  a  disorderly  manner 
in  or  through  any  street  or  road.  But  attending  at  or  near  the 
house  or  place  where  a  person  resides  or  works  or  carries  on  busi 
ness  in  order  merely  to  obtain  or  communicate  information  is  not 
watching  or  besetting  within  the  statute.  In  regard  to  registration, 
trade  unions  are  placed  on  a  similar  footing  with  friendly  and 
provident  and  industrial  societies,  and  they  enjoy  all  the  privileges, 
advantages,  and  facilities  which  those  associations  possess  and 
command.  On  their  side,  however,  they  have  to  comply  with  the 
same  conditions,  are  subject  to  the  same  liabilities,  and  are  com 
pelled  to  make  the  same  periodical  returns. 

Although  there  are  several  large  and  influential  societies  among 
the  employers  of  labour  which  come  within  the  legal  definition  of 
trade  unions,  what  are  commonly  as  well  as  more  accurately  meant 
by  trade  unions  are  societies  exclusively  composed  of  the  employed, 
— the  suppliers  of  labour  whether  skilled  or  unskilled.  Of  trade 
unions  in  this  sense, — those  of  which  the  members  are  all  artisans  or 
labourers, — the  organization  is  everywhere  pretty  much  the  same, 
although  the  rules  and  regulations  of  various  associations  differ  in 
detail  more  or  less  distinctly  and  widely  from  one  another.  Their 
ordinary  constitution  is  that  of  a  society  divided  into  districts,  and 
again  into  smaller  local  bodies.  The  seat  of  the  governing  authority 
— the  general  or  executive  council — is  usually  fixed  at  some  large 
centre  of  industry  or  commerce,  as  London,  Manchester,  or  Bir 
mingham,  and  it  is  often  changed  at  stated  intervals  by  a  vote  of 
the  society  at  large.  It  is  the  policy  of  the  trade  unions,  by  this 
method  of  organization,  to  extend  the  area  of  their  influence,  and 
so  to  increase  their  power  in  dealing  with  the  masters  or  in  con 
trolling  their  own  members  in  any  emergency.  Each  of  the 
branches  has  a  separate  government  for  special  purposes.  But  for 
general  purposes  all  the  branches  are  under  the  command  of  the 
executive  council  or  central  committee,  which  is  constituted  of 
members  or  officers  who  are  elected  by  the  whole  society.  The 
terms  on  which  members  are  admitted  are  different  in  different 
associations.  But  in  all  of  them  there  are  certain  limits  as  to  age 
and  the  number  of  years  during  which  the  candidate  has  been 
apprenticed  to  or  has  worked  in  the  trade.  The  revenue  and 
reserve  of  all  the  societies  are  derived  from  admission  fees  and 
weekly  or  monthly  subscriptions,  together  with  the  amount  of  the 
fines  which  are  imposed  for  neglect  of  duty  and  breaches  of  the 
rules  and  regulations.  These  sources  of  income  are  sufficient  for 
ordinary  purposes  ;  and  extraordinary  charges,  such  as  are  entailed 
by  a  "strike"  or  a  "lock-out,"  are  nearly  always,  if  not  invari 
ably,  met  by  means  of  "  levies  "  made  on  the  members  by  order  of 
the  executive  council  or  central  committee.  The  following  account 
of  the  Amalgamated  Society  of  Engineers  may  be  accepted  as 
furnishing  a  typical  example  of  the  organization  and  management 
of  a  large  and  flourishing  trade  union. 
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According  to  the  thirty-third  annual  Report  of  that  society,  it 
appears  that  in  1883  the  union  consisted  of  424  branches,  chiefly 
in  towns  in  the  British  Isles,  but  with  a  fair  sprinkling  in  Canada, 
the  United  States,  Australia,  India,  and  other  parts  of  the  globe. 
The  number  of  members  was  50,418.  A  branch  must  consist  of 
not  fewer  than  seven  members  or  more  than  three  hundred.  The 
constitution  is  pre-eminently  democratic.  Each  branch  is  itself  a 
completely  organized  body.  It  selects  and  elects  its  own  officers  ; 
it  collects,  holds,  and  spends  its  own  funds  ;  and  it  manages  the 
whole  of  the  business  which  affects  itself  alone.  The  officers  of  the 
branch  are  elected  at  general  meetings  at  which  every  member 
must  be  present  under  the  penalty  of  a  fine.  Members  who  refuse 
to  be  nominated  for  office,  or  who  refuse  to  serve  if  elected,  are  also 
subject  to  fines,  and  officers  who  neglect  their  business  either  by 
coming  late  to  meetings  or  absenting  themselves  altogether  are 
similarly  punished.  A  meeting  of  the  members  of  each  branch  is 
held  every  fortnight  for  the  transaction  of  ordinary  business,  such 
as  receiving  subscriptions  and  deciding  upon  propositions  for  new 
members.  These  meetings  begin  at  half-past  7  in  the  evening, 
and  close  at  half-past  9  or  10  o'clock,  but  the  hours  are  altered 
when  it  is  convenient  to  alter  them.  The  duties  of  the  secretary 
are  onerous,  and  his  responsibility  is  great.  No  one  therefore  is 
eligible  who  has  not  been  in  the  society  two  years  successively,  and 
"  no  inember  shall  be  elected  as  secretary  who  keeps  a  public  or 
beer  house."  He  has  charge  of  the  accounts  of  his  branch,  and  con 
ducts  its  correspondence.  He  has  to  see  to  the  payment  of  members 
who  are  entitled  to  travelling  relief  donation,  sick,  superannuation, 
or  funeral  benefit.  He  has  to  summon  meetings,  keep  minutes, 
report  to  the  general  secretary  as  to  the  state  of  trade  in  the  dis 
trict,  the  number  of  men  out  of  work,  or  on  the  other  hand  he  has 
to  state  what  men  are  wanted,  and  he  has  also  "to  transact  any 
other  business  that  belongs  to  his  office."  The  president,  vice- 
president,  and  assistant  secretary  of  a  branch  are  elected  quarterly, 
while  the  secretary  and  referee  are  elected  annually.  Members  are 
exempt  if  they  are  fifty  years  of  age,  or  if  they  reside  more  than 
3  miles  from  the  club  house  ;  and  they  are  disqualified  if  they  are 
10s.  in  arrear  with  their  contributions.  There  are  also  book 
keepers,  money  stewards,  doorkeepers,  treasurers,  and  auditors, 
the  nature  of  whose  work  is  evident  from  their  titles.  There  are 
also  sick  stewards,  whose  duties  are  to  visit  the  sick  twice  a  week, 
to  report  their  visits  to  the  meetings  of  the  branch,  and  to  carry 
the  invalid  his  sick  benefit.  None  of  the  offices  are  honorary.  In 
branches  numbering  fewer  than  fifty  members  every  officer  is  allowed 
4d.,  and  in  branches  numbering  fifty  and  upwards  6d.,  for  his 
attendance  on  branch  meeting  nights.  The  secretary  is  paid 
annually  and  according  to  the  size  of  the  branch.  The  lowest 
amount  is  £1,  5s.  for  a  branch  of  ten  members,  the  highest  £10, 
4s.  for  a  branch  of  three  hundred.  The  auditors  are  paid  at  a 
lower  rate,  which  varies  from  9d.  to  4s.  8d.,  while  the  treasurer  is 
paid  10  per  cent,  on  the  sum  set  apart  for  use.  Each  branch  has 
also  a  committee,  which  has  power  to  determine  anything  whereon 
the  society's  rules  are  silent.  The  books  of  the  branch  are  open  to 
their  inspection ;  they  can  summon  meetings,  and  they  have  vari 
ous  other  duties.  Each  member  of  this  committee  receives  6d.  for 
each  meeting  he  attends,  and  is  fined  6d.  for  each  meeting  from 
which  he  is  absent.  In  any  district  in  which  there  are  more 
branches  than  one,  a  local  district  committee  must  be  formed,  con 
sisting  of  seven  members,  each  branch  as  nearly  as  practicable 
selecting  an  equal  number.  Where  there  are  seven  branches,  each 
one  sends  a  representative.  The  duties  of  this  committee  are  to 
"  watch  over  the  iuterests  of  the  trade,  and  transact  such  business 
as  affects  the  district  generally."  It  must  not,  however,  interfere 
with  the  business  of  any  particular  branch  of  the  society.  The 
central  authority  is  vested  in  a  general  or  executive  council,  con 
sisting  of  thirty-seven  members,  of  whom  eleven  represent  metro 
politan  branches,  the  others  being  from  the  provinces,  including 
Scotland  and  Ireland.  As  the  country  councillors  cannot  con 
veniently  attend  frequent  meetings  in  London,  the  ordinary 
management  is  entrusted  to  the  eleven  London  members,  who  are 
called  the  local  council,  and  the  council  is  also  further  broken  up 
into  various  committees  for  managing  the  details  of  the  society. 
This  council  hears  appeals  from  branches,  advises,  forbids,  initiates, 
and  terminates  strikes.  The  general  secretary  receives  a  salary  of 
£4  a  week  and  lives  rent  free.  He  also  receives  Is.  6d.  each  time 
he  attends  a  council  meeting,  and  is  paid  for  any  special  journeys 
undertaken  or  extra  work  done.  His  assistants  receive  £2,  10s.  a 
week  each,  and  have  to  give  the  whole  of  their  time  to  the  associa 
tion.  They  have  to  compile  and  issue  a  monthly  report  as  well  as 
quarterly  and  yearly  reports.  The  last-named  is  quite  a  formid 
able  volume,  consisting  of  nearly  400  pages  of  large  post  octavo, 
and  those  of  other  societies  are  similar.  The  general  secretary's 
hours  of  business  are  fixed  from  9  A.M.  to  6  P.M.  He  has  power  to 
authorize  members  who  are  on  donation  to  be  removed  from  one 
branch  to  another  where  there  is  a  probability  of  employment,  and 
he  has  to  keep  a  register  of  all  the  members  of  the  society,  stating 
when  and  where  admitted,  age,  married  or  single,  and  whether  a 
member  has  received  any  part  of  the  financial  money.  In  the 


Amalgamated  Society  of  Engineers  the  contribution  of  each  member 
is  generally  Is.  a  week,  and  if  a  man  be  in  arrears  he  is  suspended 
from  the  benefits  of  the  society,  unless  indeed  he  is  out  of  work  or 
in  distressed  circumstances.  At  the  end  of  1883  the  union  had  a 
balance  in  hand  of  £178,128,  or  upwards  of  £3,  10s.  a  man. 

In  some  trade  unions— for  example,  those  of  the  compositors — 
there  is  a  special  body  ("  fathers  of  chapels")  whose  business  it  is  to 
see  that  the  rules  and  regulations  of  the  societies  they  belong  to  are 
faithfully  observed  in  the  establishments  where  they  are  employed. 
In  others  again — for  instance,  in  the  National  Agricultural  Labourers 
Union,  as  distinguished  from  the  Federal  Union  of  Agricultural 
Labourers — the  system  of  management  is  completely  centralized, 
the  secretary  or  the  executive  committee  having  entire  control  of 
the  funds  and  business  of  the  whole  association.  In  all  large 
towns  there  are  trade  councils  formed  of  delegates  from  the  different 
trade  unions  within  their  area,  whose  function  it  is  to  discuss  and 
supervise  the  general  interests  of  the  unionists  in  the  several  trades 
of  which  they  are  representative.  Moreover,  an  annual  trade  unions 
congress  is  held  in  some  great  centre  of  industry  and  population 
in  one  of  the  three  kingdoms,  at  which  delegates  from  almost  all 
the  trade  unions  throughout  the  realm  are  present  and  take  part  in 
debating  questions,  whether  social  or  political,  which  are  of  special 
interest  to  the  working  classes.  At  these  assemblies,  which  have 
now  been  held  for  twenty  consecutive  years,  a  parliamentary  com 
mittee,  which  remains  in  existence  for  the  ensuing  twelvemonth, 
is  chosen,  to  whom  the  whole  body  of  trade  unionists  looks  for 
counsel  and  assistance  with  respect  to  legislation  intended  or  desired 
on  their  behalf.  To  the  action  of  the  trade  unions  congress  and 
their  parliamentary  committee  much  of  the  legislation  which  has 
been  recently  effected  on  questions  affecting  the  welfare  of  the 
order  of  the  community  to  which  they  belong  is  to  be  attri 
buted, — notably  the  Employers'  Liability  Act  and  the  amended 
Factory  and  Mines  Acts.  (See  Trade  Unions,  &c.,  by  William 
Trant.) 

The  objects  of  trade  unions  are  twofold,— first,  those  of  a  friendly 
or  benefit  society,  and,  secondly,  those  of  a  trade  society  or  gnild. 
In  the  former  capacity  they  afford  relief  to  their  members  when 
they  are  out  of  work  from  any  cause,  including  sickness  or  accident ; 
they  occasionally  provide  them  with  superannuation  allowances, 
and  they  almost  always  make  burial  allowances  on  account  of 
deceased  members  and  their  wives.  In  the  latter  capacity  it  is 
their  special  business  to  promote  what  they  conceive  to  be  the 
interests  of  the  trade  with  which  they  are  connected  by  placing  the 
workmen,  so  far  as  combination  will  fulfil  that  purpose,  on  a  footing 
approaching  to  equality  with  the  capitalists  by  whom  they  are 
employed  in  the  disposal  of  their  labour.  Of  course  this  is  the 
great  object  for  which  the  unions  really  exist.  But,  as  the  com 
missioners  on  trade  unions  have  pointed  out,  it  is  found  desirable 
to  conjoin  the  objects  of  a  friendly  or  benefit  society  with  it, 
because  by  that  means  additional  members  and  funds  are  obtained, 
and  the  authority  which  the  union  as  a  ti'ade  society  has  over  its 
members  is  thus  augmented.  The  leading  aims  of  all  trade  union 
ism  are  to  increase  wages  and  to  diminish  the  labour  by  which  it 
is  needful  to  earn  them,  and  further  to  secure  a  more  equal  dis 
tribution  of  work  among  the  workmen  in  any  given  trade  than 
would  be  the  case  under  a  regime  of  unrestricted  competition. 
Hence  their  rules  prescribe  a  minimum  amount  of  wages  to  be 
accepted  and  a  maximum  amount  of  work  to  be  done  by  their 
members,  and  prohibit  piece  work  or  working  overtime.  The 
methods  by  which  the  unionists  endeavour  to  accomplish  their 
end,  which  is  in  a  sense  the  monopoly  of  the  labour  market,  are 
either  direct  or  indirect.  The  direct  method  is  a  "strike,"  or 
simultaneous  cessation  of  labour  on  the  part  of  the  workmen.  It 
is  the  ultimate  sanction  as  between  the  employed  and  their  em 
ployers  of  the  demands  made  by  the  union.  But,  where  the 
unionists  are  strong,  the  mere  threat  of  a  strike  is  often  sufficient 
to  fulfil  the  intended  purpose,  and  arbitration  is  still  more 
frequentty  found  effectual  for  bringing  about  a  settlement  or  com 
promise.  The  indirect  methods  to  which  the  trade  unionists  resort 
for  reaching  their  aims  are  by  limiting  the  number  of  workmen  to 
be  employed  in  any  trade  and  by  repressing  or  discountenancing 
competition  among  those  who  are  actually  emplo3-ed  in  it.  Most 
of  them  forbid  the  admission  of  more  than  a  stipulated  proportion 
of  apprentices,  and  some  of  them  prohibit  the  engagement  of 
women  to  do  work  which  can  be  done  by  men.  Nearly  all  of  them 
resist  the  common  employment  of  unionists  and  non-unionists,  and 
do  their  best  to  exclude  non-unionists  from  emploj'ment  altogether. 
But  the  amount  expended  by  trade  unions  in  the  conduct  of  trade 
disputes  is  very  much  less  than  is  generally  imagined.  Mr  George 
Howell,  for  instance,  showed  conclusively  in  the  Contemporary 
Review  that  such  was  the  case  three  or  four  years  ago,  and  Mr 
Murchie,  the  chairman  of  the  parliamentary^  committee,  stated  at 
the  trade  unions  congress  at  Stockport  in  the  autumn  of  1885  that 
Mr  Howell's  contentions  had  been  signally  confirmed  by  more 
recent  experience.  Taking  the  seven  largest  trade  unions,  those 
whose  statistics  had  been  relied  on  by  Mr  Howell — namely, 
the  Amalgamated  Engineers,  the  Ironfounders,  the  Boiler  Makers 
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and  Iron  Shipbuilders,  the  Steam-Engine  Makers,  Ironmoulders  of 
Scotland,  Amalgamated  Tailors,  and  Amalgamated  Carpenters  and 
Joiners— he  affirmed  that,  while  in  the  nine  years  preceding  1884 
their  receipts  were  £2,818,548,  their  expenditure  was  £2,963,186, 
of  which  amount  £1,207,180  was  spent  in  unemployed  benefit, 
£592,273  in  sick  benefit,  £975,052  in  compensation  for  loss  of  tools, 
superannuations,  accidents,  funerals,  minor  grants  and  benefits,  and 
expense  of  management,  only  £188,680  had  been  spent  in  connexion 
with  "trade  movements,"  or  about  6^  per  cent,  of  the  whole  sum 
expended. 

There  are  no  really  trustworthy  means  of  arriving  at  anything 
approaching  to  an  accurate  estimate  of  the  actual  numerical  strength 
of  the  trade  unions  in  the  United  Kingdom.  According  to  the  last 
Report  of  the  registrar  general  of  friendly  societies,  there  were  in 
the  year  1883  registered  in  his  office  195  trade  unions  with  253,088 
members  and  £431,495  funds,  of  which  12  returned  over  £10,000 
funds,  9  over  10,000  members,  and  6  over  £10,000  income.  But 
this  of  course  conveys  a  very  inadequate  notion  of  the  dimensions 
to  which  trade  unionism  has  attained,  since  many  of  the  largest 
and  most  influential  societies  are  still  unregistered. 

The  following  table  shows  the  number  of  delegates  and  the 
aggregate  membership  of  the  societies  represented  by  them  at 
the  trade  unions  congresses  in  the  years  from  1880  to  1886,  both 
inclusive  : — 


U  '     ' 

Number 
of 
Delegates. 

Number 
of 
Bodies 
repre 
sented. 

Trade 
Councils 
repre 
sented. 

Trade 
Unions 
repre 
sented 
directly. 

Total 
Number 
of  Persons 
repre 
sented. 

Number 
repre 
sented  by 
Trade 
Councils. 

repre 
sented 
directly 
(approxi 
mate). 

1880 

1*3 

105 

17 

88 

474,213 

92,511 

381,702 

1881 

154 

122 

18 

104 

460,797 

86,376 

374,421 

1882 

153 

126 

23 

103 

608,337 

102,972 

405,365 

1883 

173 

135 

21 

114 

561,091 

94,166 

466,925 

1884 

142 

116 

21 

95 

597,636 

109,984 

487,652 

1885 

162 

136 

27 

109 

631,606 

131,368 

500,238 

1886 

143 

121 

24 

97 

635,380 

122,207 

513,173 

Weshallnot  be  far  wrong,  perhaps,  if  wesetdown  the  numberof  trade 
unionists  in  all  the  three  kingdoms  at  about  800,000.        (F.  DR.) 

TRAGEDY.     See  DRAMA. 

TRAJAN  (c.  53-117  A.D.).  MARCUS  ULPIUS  TRAIANUS, 
the  fourteenth  Roman  emperor,  was  a  native  of  Italica,  in 
Spain.  The  family  to  which  he  belonged  was  probably 
Italian  and  not  Iberian  by  blood.  His  father  began  life 
as  a  common  legionary  soldier,  and  fought  his  way  up  to 
the  consulship  and  the  governorship  of  Asia.  He  was  one 
of  the  hardest  fighters  in  Judaea  under  Vespasian  and 
Titus ;  he  served  too  against  the  Parthians,  and  won  the 
highest  military  distinction  open  to  a  subject,  the  grant  of 
the  triumphal  insignia.  Thus  he  acquired  a  prominent 
place  among  the  brand  new  patricians  created  by  the 
Flavians  as  substitutes  for  the  nobles  of  old  descent  who 
had  succumbed  to  the  cruelty  and  rapacity  of  the  emperors 
from  Tiberius  to  Nero.  The  younger  Trajan  was  rigor 
ously  trained  by  his  father,  and  deeply  imbued  with  the 
same  principles  and  tastes.  He  was  a  soldier  born  and 
bred.  No  better  representative  of  the  true  old  hardy 
Roman  type,  little  softened  either  by  luxury  or  educa 
tion,  had  come  to  the  head  of  affairs  since  the  days  of 
Marius.  The  date  of  his  birth  was  probably  53  A.D. 
His  training  was  almost  exclusively  military,  but  his  ex 
perience  as  an  officer  gave  him  an  acquaintance  with 
almost  every  important  province  of  the  empire  which  was 
of  priceless  value  to  him  when  he  came  to  the  throne. 
For  ten  years  he  held  a  commission  as  military  tribune, 
which  took  him  to  many  lands  far  asunder ;  then  he  filled 
important  posts  in  Syria  and  Spain.  How  much  actual 
warfare  Trajan  saw  in  those  days  we  can  hardly  tell ;  he 
certainly  went  through  some  severe  service  under  his 
father's  command  against  the  Parthians.  By  the  year  89 
he  had  achieved  a  considerable  reputation.  At  that  time 
L.  Antonius  Saturninus  headed  a  rebellion  in  Germany, 
which  threatened  seriously  to  bring  Domitian's  rule  to  an 
end.  Trajan  was  ordered  in  hot  haste  from  Further  Spain 
to  the  Rhine.  Although  he  carried  his  troops  over  that 
long  and  arduous  march  with  almost  unexampled  rapidity, 
he  only  arrived  after  the  insurrection  had  been  put  down. 


But  his  promptitude  raised  him  higher  in  the  favour  of 
Domitian,  and  he  was  advanced  to  the  consulship  in  91. 
Of  the  next  five  years  of  his  life  we  know  nothing  posi 
tively.  It  is  not  unlikely  that  they  were  spent  at  Rome 
or  in  Italy  in  the  fulfilment  of  some  official  duties.  When 
the  revolution  of  96  came,  and  Nerva  replaced  the 
murdered  Domitian,  Trajan  had  conferred  upon  him  one 
of  the  most  important  posts  in  the  empire,  that  of  consular 
legate  of  Upper  Germany.  An  officer  whose  nature,  as 
the  event  showed,  was  interpenetrated  with  the  spirit  of 
legality  was  a  fitting  servant  of  a  revolution  whose  aim 
it  was  to  substitute  legality  for  personal  caprice  as  the 
dominant  principle  of  affairs.  The  short  reign  of  Nerva 
really  did  start  the  empire  on  a  new  career,  which  lasted 
more  than  three  quarters  of  a  century.  But  it  also  demon 
strated  how  impossible  it  was  for  any  one  to  govern  at 
all  who  had  no  claim,  either  personal  or  inherited,  to  the 
respect  of  the  legions.  Nerva  saw  that  if  he  could  not 
find  an  Augustus  to  control  the  army,  the  army  would  find 
another  Domitian  to  trample  the  senate  under  foot.  In 
his  difficulties  he  took  counsel  with  L.  Licinius  Sura,  a 
lifelong  friend  of  Trajan,  and  in  October  97  he  ascended 
the  Capitol,  and  with  all  due  solemnity  proclaimed  that 
he  adopted  Trajan  as  his  son.  The  senate  confirmed  the 
choice,  and  acknowledged  the  emperor's  adopted  son  as 
his  successor.  In  a  letter  which  Nerva  sent  at  once  to 
Trajan  he  quoted  most  significantly  a  line  from  the  begin 
ning  of  the  Iliad,  where  Chryses,  insulted  by  Achilles, 
prays  to  Apollo  :  "  May  thy  shafts  afford-  me  vengeance 
on  the  Greeks  for  my  tears."  After  a  little  hesitation 
Trajan  accepted  the  position,  which  was  marked  by  the 
titles  of  imperator,  Caesar,  and  Germanicus,  and  by  the 
tribunician  authority.  He  immediately  proceeded  to  Lower 
Germany,  to  assure  himself  of  the  fidelity  of  the  troops  in 
that  province,  and  while  at  Cologne  he  received  news  of 
Nerva's  death  (January  98).  The  authority  of  the  new 
emperor  was  recognized  at  once  all  the  empire  over.  The 
novel  fact  that  a  master  of  the  Romans  should  have 
been  born  on  Spanish  soil  seems  to  have  passed  with  little 
remark,  and  this  very  absence  of  notice  is  significant. 
Trajan's  first  care  as  emperor  was  to  write  to  the  senate 
an  assurance  like  that  which  had  been  given  by  Nerva, 
that  he  would  neither  kill  nor  degrade  any  senator.  He 
ordered  the  establishment  of  a  temple  and  cult  in  honour 
of  his  adoptive  father,  but  he  did  not  present  himself  at 
Rome  for  nearly  two  years  after  his  accession.  Possibly 
he  had  taken  measures  before  Nerva's  death  to  secure  the 
revenge  which  Nerva  craved,  but  probably  did  not  live  to 
see.  In  his  dealings  with  the  mutinous  praetorians  the 
strength  of  the  new  emperor's  hand  was  shown  at  once. 
He  ordered  a  portion  of  the  force  to  Germany.  They  did 
not  venture  to  disobey,  and  were  distributed  among  the 
legions  there.  Those  who  remained  at  Rome  were  easily 
overawed  and  reformed.  It  is  still  more  surprising  that 
the  soldiers  should  have  quietly  submitted  to  a  reduction 
in  the  amount  of  the  donative  or  gift  which  it  was  custom 
ary  for  them  to  receive  from  a  new  emperor,  though  the 
civil  population  of  the  capital  were  paid  their  largess  (congi- 
arium)  in  full.  By  politic  management  Trajan  was  able 
to  represent  the  diminution  as  a  sort  of  discount  for 
immediate  payment,  while  the  civilians  had  to  wait  a  con 
siderable  time  before  their  full  due  was  handed  to  them. 

The  secret  of  Trajan's  power  lay  in  his  close  personal 
relations  with  the  officers  and  men  of  the  army  and  in  the 
soldierly  qualities  which  commanded  their  esteem.  He 
possessed  courage,  justice,  and  frankness  to  a  high  degree. 
Having  a  good  title  to  military  distinction  himself,  he 
could  afford,  as  the  unwarlike  emperors  could  not,  to  be 
generous  to  his  officers.  The  common  soldiers,  on  the 
other  hand,  were  fascinated  by  his  personal  prowess  and 
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his  somewhat  ostentatious  camaraderie.  His  features  were 
firm  and  clearly  cut ;  his  figure  was  tall  and  soldierly, 
and  exhibited  the  sinewy  hard  health  of  a  veteran  cam 
paigner.  His  hair  was  already  grey  before  he  came  to  the 
throne,  though  he  was  not  more  than  forty-four  years  old. 
The  stoutness  of  the  emperor's  arm  had  been  proved  in  the 
face  of  his  men  in  many  a  hard  fight.  When  on  service  he 
used  the  mean  fare  of  the  common  private,  dining  on  salt 
pork,  cheese,  and  sour  wine.  Nothing  pleased  him  better 
than  to  take  part  with  the  centurion  or  the  soldier  in 
fencing  or  other  military  exercise,  and  he  would  applaud 
any  shrewd  blow  which  fell  upon  his  own  helmet.  He 
loved  to  display  his  acquaintance  with  the  career  of  dis 
tinguished  veterans,  and  to  talk  with  them  of  their  bat 
tles  and  their  wounds.  Probably  he  lost  nothing  of  his 
popularity  with  the  army  by  occasional  free  indulgence 
in  sensual  pleasures,  with  which,  as  Bacon  remarks,  the 
soldier  is  apt  to  pay  himself  for  the  perils  he  encounters. 
Yet  every  man  felt  and  knew  that  no  detail  of  military 
duty,  however  minute,  escaped  the  emperor's  eye,  and  that 
any  relaxation  of  discipline  would  be  rigidly  punished,  yet 
with  unwavering  justice.  Trajan  emphasized  at  once  his 
personal  control  and  the  constitutionality  of  his  sway  by 
bearing  on  his  campaigns  the  actual  title  of  "  proconsul," 
which  no  other  emperor  had  done.  All  things  considered, 
it  is  not  surprising  that  he  was  able,  without  serious 
opposition  from  the  army,  to  remodel  the  whole  military 
institutions  of  the  empire,  and  to  bring  them  into  a 
shape  from  which  there  was  comparatively  little  departure 
so  long  as  the  army  lasted.  In  disciplinary  matters  no 
emperor  since  Augustus  had  been  able  to  keep  so  strong  a 
control  over  the  troops.  Pliny  rightly  praises  Trajan  as 
the  lawgiver  and  the  founder  of  discipline,  and  Vegetius 
classes  Augustus,  Trajan,  and  Hadrian  together  as  restorers 
of  the  morale  of  the  army.  The  confidence  which  existed 
between  Trajan  and  his  army  finds  expression  in  some  of 
the  coins  of  his  reign. 

For  nearly  two  years  after  his  election  Trajan  did  not 
appear  in  Rome.  He  had  decided  already  what  the  great 
task  of  his  reign  should  be — the  establishment  of  security 
upon  the  dangerous  north-eastern  frontier.  Before  visiting 
the  capital  he  determined  to  put  affairs  in  train  for  the 
attainment  of  this  great  object.  He  made  a  thorough  in 
spection  of  the  great  lines  of  defence  between  the  Danube 
and  the  Rhine,  and  framed  and  partly  carried  out  a  vast 
scheme  for  strengthening  and  securing  them.  The  policy 
of  opposing  uncivilized  tribes  by  the  construction  of  the 
limes,  a  raised  embankment  of  earth  or  other  material, 
intersected  here  and  there  by  fortifications,  was  not  his 
invention,  but  it  owed  in  great  measure  its  development 
to  him.  It  is  probable  that  the  northernmost  part  of 
the  great  limes  Germanise,  from  the  Rhine  at  Rheinbrohl, 
nearly  midway  between  Coblenz  and  Bonn,  to  a  point  on 
the  Main  east  of  Frankfort,  where  that  river  suddenly 
changes  its  course  from  north  to  west,  was  begun  by 
Domitian.  The  extension  of  this  great  barrier  southwards 
was  undertaken  by  Trajan,  though  we  cannot  say  how  far 
he  carried  the  work,  which  was  not  entirely  completed  till 
long  after  his  time.  The  limes  leaves  the  Main  at  Milten- 
berg,  a  point  at  which  the  north  and  south  course  of  the 
river  is  broken  by  a  great  angle,  and  then  follows  a  line 
generally  parallel  to  the  stream  of  the  Neckar,  till  it  reaches 
Lorch,  a  place  between  Stuttgart  and  Aalen.  Here  it 
meets  the  so-called  limes  R&lige,  which  trends  eastward  till 
it  cuts  the  Danube  at  Kelheim,  a  place  some  distance  short 
of  Ratisbon,  the  ancient  Castra  Regina.  This  grand  work, 
which  would  have  excited  the  envy  of  Augustus,  is  trace 
able  in  its  main  extent  at  the  present  day.  We  may  with 
out  hesitation  follow  the  opinion  of  Mommsen,  who  main 
tains  that  the  limes  was  not  intended,  like  Hadrian's  wall 


between  the  Tyne  and  the  Sol  way,  and  like  the  great  wall 
of  China,  to  oppose  an  absolute  barrier  against  incursions 
from  the  outside.  It  was  useful  as  marking  definitely  the 
boundary  of  the  Roman  sway,  and  as  assuring  the  Romans 
that  no  inroad  could  be  made  without  intelligence  being 
had  of  it  beforehand,  while  the  limes  itself  and  the  system 
of  roads  behind  it  enabled  troops  to  be  directed  rapidly  to 
any  threatened  point,  and  the  fortified  positions  could  be 
held  against  large  numbers  till  reinforcements  arrived. 
Great  importance  was  no  doubt  attached  to  the  perfection  of 
the  lines  of  communication  bearing  on  the  limes.  Among  a 
people  of  roadmakers,  Trajan  was  one  of  the  greatest,  and 
we  have  definite  evidence  from  inscriptions  that  some  of 
the  military  roads  in  this  region  were  constructed  by  him. 
The  more  secure  control  which  the  Romans  now  maintained 
over  the  territory  within  the  limes  tended  to  its  rapid 
civilization,  and  the  Roman  influence,  if  not  the  Roman 
arms,  soon  began  to  affect  powerfully  the  regions  beyond. 

After  his  careful  survey  of  the  Rhine  end  of  the  great 
defensive  barrier,  Trajan  proceeded  to  consider  it  and  plan 
it  from  the  Danube.  From  the  age  of  Tiberius  onwards 
the  Romans  possessed  the  whole  southern  bank  of  the 
river  from  its  source  to  the  Euxine.  But  the  precarious 
tenure  of  their  possession  had  been  deeply  impressed  on 
them  by  the  disasters  and  humiliations  they  had  under 
gone  in  these  districts  during  the  reign  of  Domitian.  A 
prince  had  arisen  among  the  Dacians,  Decebalus  by  name, 
worthy  to  be  placed  at  the  head  of  all  the  great  barbarian 
antagonists  of  Rome.  Like  Maroboduus,  he  was  able  to 
combine  the  forces  of  tribes  commonly  hostile  to  each 
other,  and  his  military  ability  almost  went  the  length  of 
genius.  After  he  had  swept  the  province  of  Mcesia  bare, 
he  was  defeated  by  one  of  Domitian's  lieutenants,  but 
the  position  of  affairs  on  the  Danubio-Rhenish  border  was 
still  so  threatening  that  the  emperor  was  glad  to  conclude 
a  treaty  which  conferred  extraordinary  advantages  on  his 
foe.  Not  only  did  the  Romans  stipulate  to  pay  to  Dece 
balus  an  annual  subsidy,  which  he  must  have  regarded  as 
a  tribute,  but  they  agreed  to  supply  him  with  engineers 
and  craftsmen  skilled  in  all  kinds  of  construction,  but 
particularly  in  the  erection  of  fortifications  and  defensive 
works.  During  the  nine  or  ten  years  which  had  elapsed 
since  the  conclusion  of  this  remarkable  treaty,  the  Dacian 
prince  had  immensely  strengthened  the  approaches  to  his 
kingdom  from  the  Roman  side.  He  had  also  equipped 
and  drilled  his  formidable  army  after  the  Roman  fashion. 
It  was  impossible  for  a  soldier  like  Trajan  to  endure  the 
conditions  laid  down  by  Domitiau ;  but  the  conquest  of 
Dacia  had  become  one  of  the  most  formidable  tasks  that 
had  ever  confronted  the  empire.  Trajan  no  doubt  planned 
a  war  before  he  left  the  Danube  for  Rome  late  in  99. 

The  arrival  of  the  emperor  had  been  awaited  in  the 
capital  with  an  impatience  which  is  expressed  by  Pliny  and 
by  Martial.1  All  that  had  happened  since  Trajan's  eleva 
tion  to  the  throne  had  raised  high  at  Rome  the  hope  of  a 
prosperous  and  glorious  reign.  As  he  entered  the  city 
and  went  on  foot  to  the  Capitol,  the  plaudits  of  the 
people  were  unmistakably  genuine.  During  his  stay  in 
the  city  he  riveted  more  firmly  still  the  affections  both 
of  the  senate  and  of  the  people.  The  reconciliation  of 
the  empire  with  liberty,  inaugurated,  as  Tacitus  says,  by 
Nerva,  seemed  now  to  be  securely  achieved.  Trajan  was 
absolutely  open  and  simple,  and  lived  with  men  at  Rome 
as  he  had  lived  with  his  soldiers  while  on  service.  He 

1  It  has  been  conjectured,  not  improbably,  that  the  Germania  of 
Tacitus,  written  at  this  period,  had  for  one  of  its  aims  the  enlighten 
ment  of  the  Romans  concerning  the  formidable  character  of  the  Ger 
mans,  so  that  they  might  at  once  bear  more  readily  with  the  emperor's 
prolonged  absence  and  be  prepared  for  the  necessity  of  decisive  action 
on  the  frontier. 
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realized  the  senate's  ideal  of  tlie  citizen  ruler.  The  assur 
ance  that  no  senator  should  suffer  was  renewed  by  oath. 
All  the  old  republican  formalities  were  most  punctiliously 
observed — even  those  attendant  on  the  emperor's  election 
to  the  consulate,  so  far  as  they  did  not  involve  a  restora 
tion  of  the  old  order  of  voting  at  the  comitia.  The  vene 
ration  for  republican  tradition  is  curiously  attested  by  the 
reproduction  of  many  republican  types  of  coin  struck  by 
senatorial  officers.  Trajan  seized  every  opportunity  for 
emphasizing  his  view  that  the  princeps  was  merely  the 
greatest  of  the  magistrates,  and  so  was  not  above  but 
under  the  laws.  He  was  determined,  he  said,  to  be  to 
his  subjects  such  a  ruler  as  he  had  desired  for  himself 
when  a  subject.  There  is  a  pretty  story  to  the  effect  that 
he  handed  the  commander  of  the  praetorians  his  sword, 
and  said,  "  Use  it  for  me  if  I  do  well,  but  against  rue  if  I 
do  ill."  Martial,  who  had  called  Domitian  his  lord  and 
his  god,  now  cried,  "  In  him  we  have  no  lord,  but  an 
imperator  ! "  Real  power  and  influence  were  accorded 
to  the  senate,  which  had  now,  by  the  incorporation  of 
members  whose  origin  was  provincial,  become  in  a  manner 
representative  of  the  whole  empire.  Trajan  associated 
with  the  senators  on  equal  terms,  and  enjoyed  in  their 
company  every  kind  of  recreation.  All  pomp  was  dis 
tasteful  to  him,  and  discarded  by  him.  There  was  practi 
cally  no  court,  and  no  intrigues  of  any  kind  were  possible. 
The  approach  to  his  house  was  free,  and  he  loved  to  pass 
through  the  city  unattended,  and  to  pay  unexpected  visits 
to  his  friends.  He  thirsted  for  no  senator's  blood,  and 
used  severity  against  the  delatores  alone.  There  was  but 
one  insignificant  conspiracy  against  him  during  his  whole 
reign.  Though  not  literary  himself,  Trajan  conciliated 
the  literary  men,  who  at  all  times  had  close  relations  with 
the  senate.  His  intimate,  M .  Licinius,  played  an  excellent 
Maecenas  to  his  Augustus.  In  his  efforts  to  win  the  affec 
tions  of  Roman  society,  Trajan  was  excellently  aided  by 
his  wife  Plotina,  who  was  as  simple  as  her  husband,  bene 
volent,  pure  in  character,  and  entirely  unambitious.  The 
hold  which  Trajan  acquired  over  the  people  was  no  less 
firm  than  that  which  he  maintained  upon  the  army  and 
the  senate.  His  largesses,  his  distributions  of  food,  his 
public  works,  and  his  spectacles  were  all  on  a  generous 
scale.  The  exhibitions  in  the  arena  were  perhaps  at  their 
zenith  during  his  tenure  of  power.  Though,  for  some  un 
explained  reason,  he  abolished  the  mimes,  so  beloved  of 
the  populace,  at  the  outset  of  his  reign,  he  availed  himself 
of  the  occasion  of  his  first  triumph  to  restore  them  again. 
The  people  were  delighted  by  the  removal  of  the  imperial 
exedra  in  the  circus,  whereby  five  thousand  additional  places 
were  provided.  Taxation  was  in  many  directions  reduced, 
and  the  financial  exactions  of  the  imperial  officers  controlled 
by  the  erection  of  a  special  court.  Elaborate  precautions 
were  taken  to  save  Italy  from  famine  ;  it  is  said  that  corn 
for  seven  years'  consumption  at  the  capital  was  retained 
in  the  granaries.  Special  encouragement  was  given  to 
merchants  to  import  articles  of  food.  The  corporation 
of  bakers  was  organized,  and  made  more  effective  for  the 
service  of  the  public.  The  internal  trade  of  Italy  was 
powerfully  stimulated  by  the  careful  maintenance  and 
extension  of  the  different  lines  of  road.  But  the  most 
striking  evidence  of  Trajan's  solicitude  for  his  people's 
welfare  is  found  in  his  institution  of  the  alimenta,  whereby 
means  were  provided  for  the  rearing  of  poor  and  orphan 
children  in  Italy.  The  method  had  been  sketched  out  by 
Nerva,  but  its  great  development  was  due  to  Trajan.  The 
moneys  allotted  by  the  emperor  were  in  many  cases  sup 
plemented  by  private  benevolence.  As  a  soldier,  Trajan 
realized  the  need  of  men  for  the  maintenance  of  the 
empire  against  the  outer  barbarians,  and  he  preferred 
that  these  men  should  be  of  Italian  birth.  He  was  only 


carrying  a  step  farther  the  policy  of  Augustus,  who  by 
a  system  of  rewards  and  penalties  had  tried  to  encourage 
marriage  and  the  nurture  of  children.  The  actual  effect 
of  Trajan's  regulations  is  hard  to  measure ;  they  were 
probably  more  effectual  for  their  object  than  those  of 
Augustus.  The  foundations  were  confiscated  by  Pertinax,. 
after  they  had  existed  less  than  a  century. 

During  the  year  100,  when  Trajan  was  consul  for  the 
third  time,  Pliny,  who  had  been  designated  consul  for  a 
part  of  it,  was  appointed  to  deliver  the  "  Panegyric  "  which 
has  come  down  to  us,  and  which  forms  the  most  important 
source  of  our  knowledge  concerning  this  emperor.  Pliny's 
eulogy  of  Trajan  and  his  denunciation  of  Domitian  are 
alike  couched  in  extravagant  phrases,  but  the  former  per 
haps  rests  more  uniformly  on  a  basis  of  truth  and  justice 
than  the  latter.  The  tone  of  the  "  Panegyric  "  certainly 
lends  itself  to  the  supposition  of  some  historians  that  Trajan 
was  inordinately  vain.  That  the  emperor  had  an  honest 
and  soldierly  satisfaction  in  his  own  well-doing  is  clear; 
but,  if  he  had  had  anything  like  the  vanity  of  a  Domitian, 
the  senate,  ever  eager  to  outrun  a  ruler's  taste  for  flattery,, 
would  never  have  kept  within  such  moderate  bounds. 

Towards  the  end  of  100,  or  early  in  101,  Trajan  left 
Rome  for  the  Danube.  Pretexts  for  a  Dacian  war  were 
not  difficult  to  find.  Although  there  was  no  lack  of  hard 
fighting,  victory  in  this  war  depended  largely  on  the  work 
of  the  engineer.  The  great  military  road  connecting  the 
posts  in  Upper  Germany  with  those  on  the  Danube,  which 
had  been  begun  by  Tiberius,  was  now  extended  along  the 
right  bank  of  the  river  as  far  as  the  modern  Orsova.  The 
year  101  was  spent  mainly  in  road-making  and  fortifica 
tion.  In  the  following  campaign,  after  desperate  fighting 
to  the  north  of  the  Danube  in  the  mountainous  region 
of  Transylvania,  such  as  Caesar  never  encountered  in  all 
his  Gaulish  wars,  the  capital  of  Decebalus  was  taken,  and 
he  was  forced  to  terms.  He  agreed  to  raze  all  fortresses, 
to  surrender  all  weapons,  prisoners,  and  Roman  deserters, 
and  to  become  a  dependent  prince  under  the  suzerainty  of 
Rome.  Trajan  came  back  to  Italy  with  Dacian  envoys, 
who  in  ancient  style  begged  the  senate  to  confirm  the  con 
ditions  granted  by  the  commander  in  the  field.  The  em 
peror  now  enjoyed  his  first  Dacian  triumph,  and  assumed 
the  title  of  Dacicus.  At  the  same  time  he  royally  enter 
tained  the  people,  and  no  less  royally  rewarded  his  brave 
officers.  But  the  Dacian  chief  could  not  school  his  high 
spirit  to  endure  the  conditions  of  the  treaty,  and  Trajan 
soon  found  it  necessary  to  prepare  for  another  war.  A 
massive  stone  bridge  was  built  across  the  Danube,  near  the 
modern  Turn  Severin,  by  Apollodorus,  the  gifted  architect 
who  afterwards  designed  the  forum  of  Trajan.  In  105 
began  the  new  struggle,  which  on  the  side  of  Decebalus 
could  now  only  lead  to  victory  or  to  destruction.  The 
Dacians  fought  their  ground  inch  by  inch,  and  their  army 
as  a  whole  may  be  said  to  have  bled  to  death.  The  prince 
put  an  end  to  his  own  life.  His  kingdom  became  an 
imperial  province  ;  in  it  many  colonies  were  founded,  and 
peopled  by  settlers  drawn  from  different  parts  of  the 
empire.  The  work  done  by  Trajan  in  the  Danubian 
regions  left  a  lasting  mark  upon  their  history.  The 
emperor  returned  to  the  capital  in  10G,  laden  with  cap 
tured  treasure.  His  triumph  outdid  in  splendour  all  those 
that  went  before  it.  Games  are  said  to  have  been  held 
continuously  for  four  months.  Ten  thousand  gladiators- 
contended  in  the  arena,  and  eleven  thousand  beasts  were 
killed  in  the  contests.  Congratulatory  embassies  came 
from  all  lands,  even  from  India.  The  grand  and  enduring 
monument  of  the  Dacian  wars  is  the  noble  pillar  which 
still  stands  on  the  site  of  Trajan's  forum  at  Rome. 

The  end  of  the  Dacian  wars  was  followed  by  seven  years 
of  peace.     During  part  of  that  time  Pliny  was  imperial 
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legate  in  the  provinces  of  Bithynia  and  Pontus,  and  in 
constant  communication  with  Trajan.  The  correspondence 
is  extant,  and  gives  us  the  means  of  observing  the  prin 
ciples  and  tendencies  of  the  emperor  as  a  civil  governor. 

The  provinces  (hitherto  senatorial)  were  in  considerable  disorder, 
which  Pliny  was  sent  to  cure.     It  is  clear  from  the  emperor's  letters 
that  in  regard  to  nine  out  of  ten  of  the  matters  which  his  anxious 
and  deferential  legate  referred  to  him  for  his  decision  he  would 
have  been  better  pleased  if  the  legate  had  decided  them  for  him 
self.     Trajan's  notions  of  civil  government  were,  like  those  of  the 
duke  of  Wellington,  strongly  tinged  with  military  prepossessions. 
He  regarded  the  provincial  ruler  as  a  kind  of  officer  in  command, 
who  ought  to  be  able  to  discipline  his  province  for  himself,  and 
only  to  appeal  to  the  commander-in-chief  in  a  difficult  case.     In 
advising  Pliny  about  the  different  free  communities  in  the  pro 
vinces,  Trajan  showed  the  same  regard  for  traditional  rights  and 
privileges  which  he  had  exhibited  in  face  of  the  senate  at  Rome. 
At  the  same  time,  these  letters  bring  home  to  us  his  conviction 
that,  particularly  in  financial  affairs,  it  was  necessary  that  local 
self-government  should  be  carried  on  under  the  vigilant  super 
vision  of  imperial  officers.     The  control  which  he  began  in  this 
way  to  exercise,  both  in  Italy  and   in  the  provinces,  over  the 
"municipia"  and  "libers  civitates,"  by  means  of  agents  entitled 
(then   or  later)  "correctores   civitatium  liberarum,"  was  carried 
continually  farther  and  farther  by  his  successors,  and  at  last  ended 
in  the  complete  centralization  of  the  government.     On  this  account 
the  reign   of  Trajan   constitutes   a  turning  point  in   civil  as  in 
military  history.     In    other  directions,   though  we    fiud    many 
salutary  civil   measures,  yet  there  were  no   far-reaching  schemes 
of  reform.     Many  details  in  the  administration  of  the  law,  and 
particularly  of  the  criminal  law,  were  improved.    To  cure  corruption 
in   the   senate  the   ballot  was  introduced   at  elections  to   magis 
tracies.     The  finances  of  the  state   were  economically  managed, 
and  taxpayers    were    most    carefully  guarded   from   oppression. 
Trajan  never  lacked  money  to  expend  on  great  works  of  public 
utility;  as  a  builder,  he  may  fairly  be  compared  with  Augustus. 
His  forum  and  its  numerous  appendages  were  constructed  on  a 
magnificent  scale.      Many   regions  of   Italy   and    the    provinces 
besides  the  city  itself  benefited  by  the  care  and  munificence  which 
the  emperor  bestowed  on  such  public  improvements.     His  attitude 
towards  religion  was,  like  that  of  Augustus,  moderate  and  con 
servative.     The  famous  '  letter  to  Pliny  about  the   Christians  is, 
according  to  Roman  ideas,  merciful  and  considerate.     It  was  im 
possible,  however,  for  a  Roman  magistrate  of  the  time  to  rid  him 
self  of  the  idea  that  all  forms  of  religion  must  do  homage  to  the 
civil  power.     Hence  the  conflict  which  made  Trajan  appear  in  the 
eyes  of  Christians  like  Tertullian  the  most  infamous  of  monsters. 
On  the  whole,  Trajan's  civil  administration  was  sound,  careful, 
and  sensible,  rather  than  brilliant  or  epoch-making. 

In  113  or  114  Trajan  left  Italy  to  make  \var  in  the 
East.  The  never-ending  Parthian  problem  confronted  him, 
and  with  it  were  more  or  less  connected  a  number  of  minor 
difficulties.  Already  by  106  the  position  of  Rome  in  the 
East  had  been  materially  improved  by  the  peaceful  annexa 
tion  of  districts  bordering  on  the  province  of  Syria.  The 
district  of  Damascus,  hitherto  a  dependency,  and  the  last 
remaining  fragment  of  the  Jewish  kingdom,  were  incor 
porated  with  Syria ;  Bostra  and  Petra  were  permanently 
occupied,  and  a  great  portion  of  the  Nabathaean  kingdom 
was  constituted  the  Roman  province  of  Arabia.  Rome 
thus  obtained  mastery  of  the  most  important  positions 
lying  on  the  great  trade  routes  from  East  to  West.  These 
changes  could  not  but  affect  the  relations  of  the  Roman 
with  the  Parthian  empire,  and  the  affairs  of  Armenia  be 
came  in  114  the  occasion  of  a  war  which  has  been  described 
under  PERSIA,  vol.  xviii.  p.  603.  Trajan's  campaigns  in 
the  East  ended  in  complete  though  brilliant  failure.  In 
the  retreat  from  Ctesiphon  (117)  the  old  emperor  tasted  for 
almost  the  first  time  the  bitterness  of  defeat  in  the  field. 
He  attacked  the  desert  city  of  Hatra,  westward  of  the 
Tigris,  whose  importance  is  still  attested  by  grand  ruins. 
The  want  of  water  made  it  impossible  to  maintain  a  large 
force  near  the  city,  and  the  brave  Arabs  routed  the  Roman 
cavalry.  Trajan,  who  narrowly  escaped  being  killed,  was 
forced  to  withdraw.  A  more  alarming  difficulty  lay  before 
him.  Taking  advantage  of  the  absence  of  the  emperor  in 
the  far  East,  and  possibly  by  an  understanding  with  the 
leaders  of  the  rising  in  Armenia  and  the  annexed  portions  of 


Parthia,  the  Jews  all  over  the  East  had  taken  up  arms  at  the 
same  moment,  and  at  a  given  signal.  The  massacres  they 
committed  were  portentous.  In  Cyprus  240,000  men  are 
said  to  have  been  put  to  death,  and  at  Cyrene  220,000. 
At  Alexandria,  on  the  other  hand,  many  Jews  were  killed. 
The  Romans  punished  massacre  by  massacre,  and  the 
complete  suppression  of  the  insurrection  was  long  delayed, 
but  the  Jews  made  no  great  stand  against  disciplined 
troops.  Trajan  still  thought  of  returning  to  Mesopotamia, 
and  of  avenging  his  defeat  at  Hatra,  but  he  was  stricken 
with  sickness  and  compelled  to  take  ship  for  Italy.  His 
illness  increasing,  he  landed  in  Cilicia,  and  died  at  Selinus 
in  that  country  about  the  end  of  July  117.  Trajan,  who 
had  no  children,  had  continually  delayed  to  settle  the  suc 
cession  to  the  throne,  though  Pliny  in  the  "  Panegyric  " 
had  pointedly  drawn  his  attention  to  the  matter,  and  it 
must  have  caused  the  senate  much  anxiety.  Whether 
Hadrian,  the  cousin  of  Trajan,  was  actually  adopted  by 
him  or  not  is  impossible  to  determine  ;  certainly  Hadrian 
had  not  been  advanced  to  any  great  honours  by  Trajan. 
Even  his  military  service  had  not  been  distinguished. 
Plotina  asserted  the  adoption,  and  it  was  readily  and  most 
fortunately  accepted,  if  not  believed,  as  a  fact. 

The  senate  had  decreed  to  Trajan  as  many  triumphs  as 
he  chose  to  celebrate.  For  the  first  time  a  dead  general 
triumphed.  When  Trajan  was  deified,  he  appropriately 
retained,  alone  among  the  emperors,  a  title  he  had  won  for 
himself  in  the  field,  that  of  "  Parthicus."  He  was  a  patient 
organizer  of  victory  rather  than  a  strategic  genius.  He 
laboriously  perfected  the  military  machine,  which  when 
once  set  in  motion  went  on  to  victory.  Much  of  the  work 
he  did  was  great  and  enduring,  but  the  last  year  of  his  life 
forbade  the  Romans  to  attribute  to  him  iha.t  felicitas  which 
they  regarded  as  an  inborn  quality  of  the  highest  generals. 
Each  succeeding  emperor  was  saluted  with  the  wish  that 
he  might  be  "  better  than  Trajan  and  more  fortunate  than 
Augustus."  Yet  the  breach  made  in  Trajan's  felicitas  by 
the  failure  in  the  East  was  no  greater  than  that  made  in 
the  felicitas  of  Augustus  by  his  retirement  from  the  right 
bank  of  the  Rhine.  The  question  whether  Trajan's 
Oriental  policy  was  wise  is  answered  emphatically  by 
Mommsen  in  the  affirmative.  It  was  certainly  wise  if 
the  means  existed  which  were  necessary  to  carry  it  out 
and  sustain  it.  But  succeeding  history  proved  that  those 
means  did  not  exist.  The  assertion  of  Mommsen  that  the 
Tigris  was  a  more  defensible  frontier  than  the  desert  line 
which  separated  the  Parthian  from  the  Roman  empire  can 
hardly  be  accepted.  The  change  would  certainly  have 
created  a  demand  for  more  legions,  which  the  resources  of 
the  Romans  were  not  sufficient  to  meet  without  danger  to 
their  possessions  on  other  frontiers. 

The  records  of  Trajan's  reign  are  miserably  deficient.  Our  best 
authority  is  the  68th  book  of  Dio  Cassius ;  then  comes  the  "  Pane 
gyric  "  of  Pliny,  with  his  correspondence.  The  facts  to  be  gathered 
from  other  ancient  writers  are  scattered  and  scanty.  Fortunately 
the  inscriptions  of  the  time  are  abundant  and  important.  Of  modern 
histories  which  comprise  the  reign  of  Trajan  the  best  in  English  is 
that  of  Merivale ;  but  that  in  German  by  H.  Schiller  (Geschichte  der 
romischcn  Kaiscrzeit,  Gotha,  1883)  is  more  on  a  level  with  recent 
inquiries.  There  are  special  works  on  Trajan  by  H.  Francke 
(Gustrow,  1837),  De  la  Berge  (Paris,  1877),  and  Dierauer  (in  M. 
Btidinger's  Untersuchungen  zur  romischen  Kaisergcschichtc,  Leipsic, 
1868).  A  paper  by  Mommsen  in  Hermes,  iii.  pp.  30  sq.,  entitled 
"  Zur  Lebensgeschichte  des  jiingeren  Plinius,"  is  important  for  th& 
chronology  of  Trajan's  reign.  ( J.  S.  B. ) 

TRALEE,  a  market-town  and  seaport,  and  the  chief 
town  of  Kerry,  Ireland,  is  situated  on  the  Ballymullen  or 
Leigh  river,  about  a  mile  from  where  it  discharges  itself 
into  Tralee  Bay,  and  on  the  Great  Southern  and  Western 
Railway,  21  miles  north-west  of  Killarney  and  18  south 
west  of  Listowel.  It  is  a  neat,  well-built,  and  compara 
tively  prosperous  town.  The  principal  public  buildings  are 
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the  court-house,  the  town-hall,  the  corn  exchange,  the 
chamber  of  commerce,  the  workhouse,  the  infantry  barracks, 
the  county  hospital,  and  the  fever  hospital.  A  ship  canal, 
permitting  the  passage  of  ships  of  200  tons  burden,  and 
constructed  at  an  expense  of  £30,000,  connects  it  with 
Tralee  Bay.  Coal,  iron,  and  timber  are  imported,  and 
there  is  a  considerable  export  of  grain.  There  is  a  large 
trade  in  butter.  The  population  of  the  town  in  1871  was 
9506  and  in  1881  it  was  9396. 

Tralee,  anciently  Traleigh,  the  "strand  of  the  Leigh,"  owes  its 
origin  to  the  foundation  of  a  Dominican  monastery  in  1213  by 
John  Fitz-Thomas,  of  the  Geraldine  family.  During  the  reign  of 
Elizabeth  it  was  in  the  possession  of  Earl  Desmond,  on  whose  for 
feiture  it  came  into  possession  of  the  Dennys.  At  the  time  of  the 
rebellion  in  1641  the  English  families  in  the  neighbourhood  asked 
to  be  placed  in  the  castle  under  the  charge  of  Sir  Edward  Denny, 
but  during  his  absence  a  surrender  was  made.  The  town  was  in 
corporated  by  a  charter  in  the  10th  of  James  I.,  and  had  the  privi 
lege  of  sending  two  members  to  the  Irish  parliament.  Though 
disfranchised  at  the  Union,  it  obtained  the  privilege  of  returning 
one  member  in  1832,  but  in  1885  it  was  merged  in  the  county. 

TRAMWAY.  Originally  a  tramway  signified  a  wheel 
track  laid  with  timbers,  and  afterwards  with  iron  plates, 
having  a  flange  on  the  inner  edge  by  which  wheels  of  the 
•ordinary  sort  were  kept  in  the  track  (see  RAILWAY).  The 
introduction  of  the  flanged  wheel  and  edge  rail  caused 
tramways  to  be  superseded  by  railways,  but  not  until  many 
miles  of  tramroads  had  been  laid  and  successfully  worked 
in  various  parts  of  the  United  Kingdom.  Although  the 
name  is  sometimes  given  to  a  light  railway,  by  a  tramway 
is  now  generally  understood  a  street  railway,  constructed 
so  as  to  interfere  but  little  with  the  ordinary  traffic,  on 
which  vehicles  having  flanged  wheels  are  propelled  by 
-animal  or  mechanical  power.  Tramways  in  this  sense 
originated  in  the  United  States. 

A  street  railway  for  passengers  was  laid  in  New  York 
in  1832,  but  it  was  soon  removed  on  account  of  the 
accidents  caused  by  it.  In  1852  a  French  engineer, 
Loubat,  revived  tramways  in  New  York,  and  they  were 
soon  afterwards  laid  in  other  American  cities.  A  short 
line  was  also  laid  in  Paris  in  1853.  The  rails  used  were 
of  wrought-iron,  5  inches  wide,  having  a  groove  for  the 
flanged  wheels  of  the  cars  If  to  2^  inches  wide  and  1  to 
1|  inches  deep  (fig.  1).  To  lessen  the  inconvenience  to 
ordinary  traffic  occasioned  by 
this  rail,  the  "  step  rail "  (fig.  2) 
was  introduced,  consisting  of  a 
flat  surface  3  to  5  inches  wide, 
which  can  be  used  by  ordinary 
wheels,  and  a  raised  tread  on 
the  outer  side  1  inch  higher  and 
If  inch  wide,  on  which  the 
flanged  wheels  of  the  cars  run.  Fjg- 1-  F>K-  a- 

This  form  of  rail  is  still  very  general  in  America,  and  is  a 
good  one  for  the  tramways,  though  not  for  the  general  public. 
In  1858-9  Train,  an  American,  endeavoured  to  obtain  an 
Act  of  Parliament  authorizing  tramways  in  London  ;  failing 
in  that,  he  laid  tramways,  by  consent  of  the  road  author 
ity,  first  in  1860  at  Birkenhead,  and  soon  afterwards  in 
London.  The  rail  laid  at  Birkenhead  had  a  step  of  f  inch 
between  flat  surfaces  3  inches  and  1J  inches  wide.  That 
laid  in  London  was  narrower,  with  a  step  of  half  an 
inch,  but  the  slippery  flat  surface  and  the  step  of  the  rail 
caused  serious  inconvenience  and  numerous  accidents  to 
carriages,  and  the  tramways  were  removed  in  a  few 
months,  after  one  of  them  had  been  successfully  indicted 
as  a  nuisance.  In  Birkenhead,  in  spite  of  complaints  of 
the  inconvenience  caused  to  the  general  traffic,  the  original 
rails  remained  until  1864,  when,  after  a  short  length  had 
been  laid  as  an  experiment  with  a  rail  of  the  grooved 
section  now  in  general  use  (fig.  3),  the  whole  of  the  tram 
way,  several  miles  in  length,  was  relaid  with  it.  The 


tramway  was  subsequently  indicted  as  a  nuisance,  but  the 
trial  resulted  in  a  verdict  in  favour  of  the  grooved  rail. 
In  1868  an  Act  of  Parliament  authorizing  the  construction 
of  about  6f  miles  of  tramways  in  Liverpool  was  obtained ; 
and  in  1869-71  Acts  for  61  miles  of  tramways  in  London 
were  passed,  and  were  soon  followed  by  other  Acts  for 
tramways  in  Glasgow,  Dublin,  Edinburgh,  and  other  pro 
vincial  towns. 

In  1870  the  Tramways  Act  was  passed,  enabling  the  Tram- 
Board  of  Trade  to  make  provisional  orders  authorizing  the  wavs 
construction  of  tramways  in  Great  Britain,  with  the  con-  ** 
sent  of  the  local  authorities,  and  giving  considerable  powers 
for  regulating  their  construction  and  working.  By  the 
Act  the  gauge,  unless  otherwise  prescribed  by  special  Act, 
is  to  be  such  as  will  admit  of  the  use  of  carriages  con 
structed  for  use  on  railways  of  a  gauge  of  4  feet  8| 
inches.  Tramways  for  which  Acts  had  been  previously 
obtained  were  of  4  feet  8£  inches  gauge,  to  comply  with  a 
standing  order  intended  for  railways,  and  not  to  make 
them  available  for  railway  rolling  stock,  which  the  narrow 
groove  of  an  ordinary  tramway  rail  will  not  admit.  There 
is  reason  to  think  that  a  narrower  gauge,  such  as  3  feet 
6  inches,  is  often  sufficient  and  preferable  to  the  4  feet  8| 
inches  gauge. 

Tramways  in  towns,  authorized  by  provisional  order, 
are  to  be  constructed  in  the  middle  of  the  road,  and 
are  not  to  be  so  laid  that  for  30  feet  and  upwards  a 
less  space  than  9  feet  6  inches  shall  be  left  between  the 
outside  of  the  footpath  and  the  rail,  if,  one-third  of  the 
owners  or  occupiers  of  premises  abutting  upon  that  part  of 
the  road  object.  Vehicles  are  thus  enabled  to  stop  at  the 
road  side  without  hindrance  from  the  tramcars.  To  leave 
9  feet  6  inches  on  each  side  of  a  single  line  of  tramway  of 
4  feet  8£  inches  gauge  a  street  must  be  upwards  of  24 
feet  wide.  No  carriage  used  on  a  tramway  must  extend 
more  than  11  inches  beyond  the  outer  edge  of  the  wheels, 
and  there  must  be  a  space  of  at  least  15  inches  between 
the  sides  of  the  widest  carriages  or  engines  to  be  used, 
when  passing  one  another.  A  width  of  not  less  than  3 
feet  2  inches  between  double  lines  and  at  passing  places 
is  thus  necessary,  and  a  double  line  of  tramway,  leaving 
9  feet  6  inches  space  on  each  side,  requires  a  street  at 
least  32  feet  6  inches  wide  between  the  footways.  In  nar 
row  roads  there  is  a  convenience  in  having  the  tramway 
at  the  side,  and  it  is  sometimes  provided  for  in  special 
Acts.  The  space  between  the  rails,  and  for  18  inches 
beyond  them,  is  repairable  as  part  of  the  tramway.  Power 
is  given  to  local  authorities  to  purchase  tramways  at  the 
expiration  of  twenty-one  years,  and  they  may  be  removed 
under  certain  circumstances. 

It  appears  from  a  parliamentary  return  that  in  1886 
there  were  779  miles  of  street  tramways  open  for  traffic  in 
Great  Britain,  on  which  a  capital  of  £11,503,438  had  been 
expended,  the  net  receipts  for  the  year  being  £563,735,  and 
the  working  expenses  79  per  cent,  of  the  gross  receipts. 

The  grooved  rail  first  laid  in  England  was  4^  inches  wide  and  Con- 
an  inch  thick,  having  a  tread 
or  rolling  surface  for  the  wheel 
If  inches  wide,  and  a  groove  f 
inch  deep,  f  inch  wide  at  the 
bottom,  and  1^  inches  wide  at 
the  top  (fig.  3).  The  rail  was 
spiked  through  to  a  longitudinal 
timber  laid  on  cross  sleepers, 
and  secured  to  them  by  angle 
brackets  and  spikes.  This  rail 
and  method  of  laying  were  gene 
rally  adopted,  but  it  was  found 
that  the  heads  of  the  spikes  wore 
off,  and  the  rails  required  re- 
spiking,  and  split  and  worked  loose  at  the  joints.  A  rail  known 
as  the  box-rail  was  introduced,  having  flanges  below  on  each  side, 
through  holes  in  which  clips  are  driven  to  fasten  the  rail  to  the  tim- 
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r»er.  This  constitutes  a  good  fastening,  and  the  flanges  give  stiffness 
to  the  rail,  but  the  clips  cause  gaps  between  the  rail  and  the  paving 
stones,  which  lead  to  the  formation  of  ruts  alongside  the  rails.  The 
longitudinal  timbers,  instead  of  being  laid  on  cross  sleepers,  on  which 
the  paving  does  not  bed  well,  are  often  fixed  in  cast-iron  chairs  con 
nected  by  transverse  tie-bars.  A  bed  of  concrete  is  always  laid  under 
the  longitudinal  timbers,  and  should  extend  to  the  whole  width  of 
the  paving.  The  rails  first  laid  weighed  40  lb  per  yard,  but  it  was 
soon  found  desirable  to  increase  the  weight  to  60  Ib  per  yard.  It  is, 
however,  impossible  to  fish  the  joints  of  rails  like  the  above,  and  it 
was  found  that  the  working  of  the  joints  under  the  passage  of  the  cars 
loosened  the  ends  of  the  rails,  dislocated  the  paving,  and  damaged 
both  the  tramway  cars  and  ordinary  vehicles.  Tramways  proved 
hardly  able  to  withstand  heavy  street  traffic  ;  and  to  provide  for 
steam  traction  a  stronger  form  of  rail  and  a  better  system  of  perma 
nent  way  became  necessary.  Many  forms  of  iron  bearings  have  been 
devised,  the  rail  being  either  supported  continuously  or  on  chairs 
at  intervals.  In  the  best  of  these  the  tram  rail  can  be  replaced 
when  worn  without  disturbing  the  foundation.  In  the  system  used 
in  Liverpool  cast-iron  longitudinal  sleepers  weighing  80  and  90  Ib 
a  yard  carry  steel  rails  of  a  J  section  (fig.  4)  weighing  40  Ib  a  yard, 
both  sleepers  and  rails  being  held  down  by  bolts  to  jaws  anchored 
in  the  concrete  foundation.  The  rails  can  be  renewed  and  the 
sleepers  can  be  taken  up  with  very  little  disturbance  of  the  paving. 


Fig.  5 

Steel  rails  of  a  flatfooted  or  a  bridge  section,  and  of  such  a  depth 
as  to  constitute  both  rail  and  sleeper,  are  also  used.  In  some  of  the 
latest  and  best  examples  the  rail  is  of  a  flatfooted  section  (fig.  5), 
6  or  7  inches  deep,  and  6  or  7  inches  wide  at  the  base,  weighing 
65  to  93  Ib  per  yard.  The  head  has  a  groove  either  planed  out  or 
rolled  in  it,  giving  the  usual  profile  to  the  upper  surface.  The 
joints  are  fished  in  the  ordinary  way,  and  are  as  strong  as  the  rail 
itself.  Cross  ties  are  sometimes  used,  but  when  the  rail  is  slightly 
bedded  in  the  concrete  foundation  they  are  dispensed  with.  The 
paving  is  set  in  cement  close  against  the  rail,  and  is  bedded  directly 
or  in  sand  on  the  base  of  the  rail,  upon  which  there  is  a  bearing  of 
1^  or  2  inches.  Such  a  tramway  will  stand  steam  traction  and 
the  heaviest  street  traffic,  but  the  rail,  which  is  of  an  expensive 
section,  requires  entire  renewal  when  the  head  is  worn  out.  Iron 
or  steel  continuous  bearings  are  less  elastic,  and  therefore  more 
jarring  and  noisy  than  timber  sleepers. 

The  profile  of  the  upper  surface  of  tram  rails  has  been  little  altered 
since  the  first  grooved  rail  was  devised  for  Birkenhead  in  1863, 
though  slight  modifications  have  been  made  in  the  form  of  the 
groove  with  the  object  of  lessening  tractive  resistance.  For  the 
sake  of  the  ordinary  traffic  the  groove  should  not  exceed  1  inch  in 
width,  and  a  rounded  section  with  sides  splaying  outwards  facili 
tates  the  forcing  out  of  the  mud  and  dirt.  A  nearly  upright  side 
next  the  tread  or  rolling  surface  with  a  splay  on  the  inner  side 
throws  the  mud  away  from  the  wheel.  The  upper  corners  of  the 
rail  should  be  angular,  to  make  as  thin  a  joint  as  possible  between 
the  rail  and  the  paving.  There  has  been  a  tendency  to  diminish 
the  width,  and  a  rail  as  narrow  as  3  inches  has  been  laid.  A 
deviation  from  the  usual  profile  has  been  adopted  in  Liverpool, 
where  the  groove  is  in  the  middle  of  a  rail  3^  iuches  wide. 

A  tramway  must  not  only  afford  a  good  rolling  surface  capable  of 
bearing  the  weights  running  on  it,  but  it  must  also  be  able  to  resist 
the  shocks  of  heavy  vehicles  crossing  the  rails  in  all  directions. 
The  space  between  the  rails,  and  for  18  inches  beyond  them,  which 
is  repairable  with  the  tramway,  is  always  paved,  sometimes  in  pro 
vincial  towns  and  in  the  suburbs  of  London  with  wood,  but  generally 
with  stone  sets  in  the  best  manner  on  a  concrete  foundation.  The 
sets  alongside  the  rail  should  be  carefully  dressed  and  fitted  to  make 
a  thin  joint.  There  is  much  extra  wear,  and  a  tendency  to  form  a 
rut  alongside  the  rail,  arising  from  ordinary  wheels  using  the  tram 
rail,  and  unless  the  surface  of  the  paving  is  kept  to  the  level  of  the 
rail  the  wheels  of  carriages  are  caught  by  the  rail,  and  damage  and 
accidents  are  caused.  To  resist  the  wear  near  the  rails,  chilled  cast- 
iron  blocks  have  been  used  where  the  traffic  is  great.  On  a  mac 
adamized  road  there  is  the  same  tendency  to  form  a  rut  along  the 
outer  edge  of  the  tramway  paving,  which  is  to  some  extent  prevented 
by  giving  a  serrated  edge  to  the  paving.  There  is  always  great  diffi 
culty  in  keeping  the  road  surface  to  the  level  of  the  paving,  and  it  is 
better  to  pave  the  entire  width  of  a  street  in  which  a  tramway  is  laid. 


Although  cars  can  be  drawn  round  very  sharp  carves,  the  latter  Curves, 
should  be  as  easy  as  possible.  A  radius  of  150  to  200  feet  is  the 
least  that  should  be  used  when  there  is  any  choice,  but  necessity 
may  compel  the  use  of  curves  of  50  or  even  30  feet  radius.  On 
such  curves,  however,  the  cars  are  liable  to  be  strained,  and  the 
resistance  to  traction  is  greatly  increased. 

A  single  line  of  tramway  must  have  passing  places  for  the  cars,  Passing 
consisting  of  pieces  of  double  line  of  length  sufficient  to  hold  two  places, 
cars  at  least,  with  connecting  curves  and  the  necessary  points  and 
crossings.     Where  steam  or  other  mechanical  power  is  to  be  used 
the  passing  loops  should  be  at  least  200  feet  in  length.     There  is 
inevitable  delay  and  interference  with  the  street  traffic  at  passing 
places,  and  where  cars  are  to  be  run  at  frequent  intervals  it  is 
better  to  lay  down  a  double  line  if  the  street  is  wide  enough.     It 
is  a  great  advantage  to  the  ordinary  traffic  to  have  the  cars  moving 
always  in  the  same  direction  on  the  same  line  of  rails. 

For  horse  traction  fixed  points  of  chilled  cast-iron  or  steel  are  Points 
sufficient,  as  the  driver  can  turn  his  horses  and  direct  the  car  on  to  and 
either  line  of  rails.  When  mechanical  power  is  used,  drop  points  cross- 
or  movable  points  are  required.  In  the  former  the  groove  leading  ings, 
into  the  road  to  be  taken  is  of  the  full  depth,  and  the  other  groove 
shallow,  so  that  the  engine  and  cars  naturally  take  the  former. 
On  coming  out  of  the  shallower  groove  to  the  deeper  there  is,  how 
ever,  a  drop  encountered  which  is  damaging  to  the  rolling  stock, 
and  especially  to  the  engines.  Movable  points  require  setting  by 
hand,  or  they  are  actuated  by  a  spring  or  balance  weight.  In  one 
form  of  spring  point  one  groove  is  filled  up  by  a  tongue  which  is 
pressed  down  by  wheels  passing  out  of  a  loop,  but  which  forms  the 
side  of  the  groove  for  wheels  running  the  opposite  direction.  A 
spring  point  of  steel,  which  is  forced  aside  by  the  flange  of  the 
wheel  passing  out,  and  shuts  close  again  by  its  own  elasticity,  is 
also  successfully  used.  A  movable  point  on  one  side  of  the  way 
is  sufficient.  Crossings  are  either  built  up  from  rails  cut  to  the 
required  angle,  or  they  are  cast  solid  in  steel  or  chilled  iron.  Fill 
ing  pieces  of  the  same  material,  roughened  on  the  surface  for  foot 
hold,  are  inserted  between  the  rails  at  the  angles  of  points  and 
crossings.  Both  points  and  crossings  wear  rapidly,  and  are  trouble 
some  to  maintain  in  good  condition,  and  when  not  so  maintained 
are  dangerous  to  ordinary  traffic. 

The  tramcars  generally  in  use  in  the  United  Kingdom  are  con-  Cars, 
structed  to  carry  22  persons  inside  and  24  outside.  They  are  16 
feet  long  in  the  body,  or  24  feet  including  the  platforms  at  each 
end,  and  weigh  2£  to  2J  tons  when  empty  and  about  5£  tons  when 
fully  loaded.  Smaller  cars  to  carry  20  or  14  persons  inside,  drawn 
by  one  horse,  are  useful  to  run  at  short  intervals  when  the  traffic 
is  not  great,  a  frequent  service  of  cars  being  a  great  element  of 
success.  The  car  wheels  are  usually  of  steel  or  chilled  iron,  with 
a  flange  half  an  inch  deep,  and  are  fitted  with  powerful  brakes. 
The  axles  are  about  6  feet  apart,  giving  a  short  wheel-base  to 
enable  the  cars  to  pass  sharp  curves,  but  with  the  disadvantage  of 
overhanging  ends.  Cars  to  be  drawn  by  mechanical  power,  espe 
cially  if  outside  passengers  are  to  be  carried,  should  have  a  flexible 
wheel-base,  either  by  means  of  bogie  frames  or  radiating  axles. 
In  Hamburg  and  Copenhagen  tramcars  have  wheels  without  flanges, 
and  a  small  guiding  wheel  running  in  the  groove,  which  can  be 
raised  to  allow  the  car  to  leave  the  track. 

The  tractive  force  required  on  a  straight  and  level  tramway  is  Traction, 
found  to  vary  from  yi^  to  J^  of  the  load,  according  to  the  con 
dition  of  the  rails.  On  a  tramway  in  average  condition  it  is 
about  TtTf.  The  resistance  is  thus  at  the  best  nearly  double  that 
on  a  railway,  and  sometimes  as  much  as  on  a  good  pavement. 
This  is  due  to  the  friction  of  the  flange  of  the  wheel  in  the  grooved 
rail,  and  to  the  circumstance  that  the  latter  is  always  more  or  less 
clogged  with  dirt.  The  clearance  between  the  flange  and  the 
groove  is  necessarily  small,  as  the  former  must  have  sufficient 
strength,  and  the  latter  must  be  narrow.  The  least  inaccuracy  of 
gauge,  therefore,  causes  extra  friction,  which  is  greatly  increased 
on  curves.  By  removing  the  flanges  from  two  of  the  four  wheels 
of  a  tramway  car  Tresca  found  that  the  resistance  was  reduced 
from  1^7  to  T^  of  the  load.  The  resistance  due  to  gravity  is  of 
course  not  lessened  on  a  tramway  ;  and,  if  -j^-y  of  the  load  be  the 
tractive  force  required  on  the  level,  twice  as  much,  or  -fa  of  the  load, 
will  be  required  on  a  gradient  of  1  in  100  and  three  times  as  much 
on  a  gradient  of  1  in  50.  To  start  a  tramcar,  four  or  five  times  as 
great  a  pull  is  required  as  will  keep  it  in  motion  afterwards,  and 
the  constant  starting  after  stoppages,  especially  on  inclines,  is 
very  destructive  to  horses.  Horses  employed  on  tramways  aro 
worked  only  a  few  hours  a  day,  a  day's  work  being  a  journey  of  10 
or  12  miles,  or  much  less  on  steep  gradients.  In  London  a  tram- 
car  horse  bought  at  the  age  of  five  years  has  to  be  sold  at  a  low 
price  after  about  four  years'  work.  On  the  Edinburgh  tramways,  in 
consequence  of  the  steep  gradients,  the  horses  last  a  less  time,  and 
they  have  to  be  constantly  shifted  from  steep  to  easier  gradients. 
The  cost^of  traction  by  horses  is  generally  6d.  or  7d,  per  mile  for 
two  horses,  and  more  when  the  gradients  are  steep. 

The  application  of  steam  as  a  motive  power  on  street  tramways  Steam 
is  attended  with  special  difficulties,  arising  from  the  conditions  traction. 
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under  which  the  engines  have  to  work.  A  tramway  engine  must 
be  able  to  draw  its  load  up  steep  gradients,  demanding  perhaps  seven 
or  eight  times  the  power  required  on  a  level,  and  it  must  have 
the  necessary  adhesion  without  being  too  heavy  for  the  permanent 
way.  It  must  be  capable  of  traversing  sharp  curves,  of  going 
backwards  or  forwards  with  safety,  and  of  stopping  and  starting 
quickly.  For  the  safety  and  convenience  of  the  public  the  Board 
of  Trade  require  that  tramway  engines  shall  have  brakes  to  each 
wheel,  to  be  applied  by  hand  and  by  steam,  a  governor  so  arranged 
as  to  shut  off  the  steam  and  apply  the  brakes  when  the  engine 
exceeds  the  speed  of  10  miles  an  hour  or  other  stated  speed,  an 
indicator  to  show  the  speed,  a  whistle  or  bell  to  be  sounded  as  a 
warning,  and  a  fender  to  push  aside  obstructions;  the  engine 
must  be  free  from  noise  produced  by  blast,  and  from  clatter  of 
machinery  such  as  to  constitute  a  reasonable  ground  of  complaint ; 
and  the  machinery  and  fire  must  be  concealed  from  view;  no 
smoke  or  steam  must  be  emitted  so  as  to  constitute  any  reasonable 
ground  of  complaint  to  passengers  or  the  public. 

The  first  attempt  to  use  steam  on  a  modern  tramway  was  with 
Grantham's  combined  engine  and  car.  It  was  about  25  feet  long, 
having  a  vertical  boiler  in  a  central  compartment,  with  the  steam 
cylinders  below,  driving  one  pair  of  wheels  2  feet  6  inches  in 
diameter.  It  carried  20  passengers  inside  and  24  outside,  weighing 
6£  tons  empty  and  12  tons  when  fully  loaded.  In  a  later  car  the 
boiler  and  machinery  were  at  one  end,  and  the  body  of  the  car  was 
carried  on  a  bogie  frame.  In  a  combined  engine  and  car  the 
weight  of  the  car  and  passengers  is  utilized  for  adhesion  of  the 
driving  wheels,  and  this  is  conveniently  effected  in  Rowan's  car, 
in  which  there  are  two  four-wheel  bogies,  the  leading  one  carrying 
the  engine  and  boiler,  and  half  the  body  of  the  car  and  passengers. 
The  engine  can  be  detached  from  the  car  for  repair  and  another 
engine  can  be  substituted  in  a  few  minutes.  Economy  of  rolling 
stock,  and  the  advantage  of  being  able  to  use  cars  intended  for 
horses,  are  in  favour  of  independent  engines.  They  are  usually  in 
general  construction  similar  to  locomotives,  but  are  enclosed  so  as 
to  resemble  in  outward  appearance  a  short  tramcar.  The  cylinders 
are  6  to  9  inches  in  diameter,  with  a  stroke  of  10  to  12  inches. 
The  wheels  are  coupled,  2  to  3  feet  in  diameter,  and  the  engines 
weigh  4  to  6  tons  with  fuel  and  water.  The  governor  to  shut  off 
steam  and  apply  the  brakes  when  any  determined  speed  is  attained 
is  actuated  either  by  the  engine  wheels  or  by  an  independent 
wheel  to  prevent  the  possibility  of  the  brakes  being  put  on  when 
the  driving-wheels  slip.  An  effectual  way  of  rendering  the  exhaust 
steam  invisible  is  to  condense  it  by  passing  it  through  water  in  a 
tank,  or  through  a  shower  of  water  let  off  at  each  blast,  but  when 
the  water  gets  hot  it  must  be  changed,  and  in  streets  it  is  difficult 
to  get  rid  of  the  hot  water.  Several  methods  of  superheating  by 
passing  the  exhaust  steam  through  the  fire  have  been  adopted,  but 
they  are  all  attended  with  an  increased  consumption  of  fuel,  which 
in  cold  damp  weather  is  considerable.  It  is  now  preferred  to  pass 
the  steam  into  tubes  exposed  to  the  air  on  the  top  of  the  engine 
car,  from  which  the  condensed  water  is  returned  to  the  feed-tank, 
to  be  again  pumped  into  the  boiler  at  a  high  temperature.  Any 
steam  remaining  uncondensed  passes  into  the  smoke-box.  Com 
pound  cylinders  have  been  applied  to  tramway  engines,  giving  a 
greater  range  of  power,  economizing  fuel,  and  rendering  the  exhaust 
steam  easier  to  deal  with.  The  extra  complication  of  a  compound 
engine  is,  however,  a  drawback. 

The  cost  of  steam  traction  with  engines  of  ordinary  size  is  gene 
rally  3d.  to  4d.  per  mile  run  by  the  engine,  and  more  on  lines  with 
steep  gradients.  To  this  must  be  added  for  depreciation  10  per 
cent.,  or,  according  to  some  authorities,  15  percent,  on  the  original 
cost  of  the  engines,  making  altogether  4d.  to  6d.  per  mile  run  on  a 
tramway  with  average  gradients. 

Fireless  engines  were  first  tried  in  New  Orleans,  and  have  been 
in  successful  use  on  tramways  in  France  for  some  years.  The 
motive  power  is  obtained  from  water  heated  under  pressure  to  a 
very  high  temperature  in  stationary  boilers  and  carried  in  a 
reservoir,  where  it  gives  off  steam  as  the  pressure  and  temperature 
are  reduced.  Two  tons  of  water  heated  to  give  a  steam-pressure  of 
250  ft>  to  the  square  inch  serves  for  a  run  of  8  or  10  miles,  leaving 
more  than  ^  of  the  water  and  a  pressure  of  20  to  25  ft  above  the 
atmosphere  on  returning  to  the  boiler.  Large  boiler-power  is 
required  to  reheat  the  engine  reservoirs  quickly,  and  this  cannot 
be  afforded  for  only  a  few  engines,  but,  when  worked  on  a  sufficient 
scale,  the  fireless  engines  are  claimed  to  be  economical,  the  economy 
resulting  from  the  generation  of  the  steam  in  large  stationary 
boilers. 

Compressed  air  as  a  motive  power  offers  the  advantage  of  having 
neither  steam  nor  the  products  of  combustion  to  be  got  rid  of. 
In  Scott  Moncrieffs  engine,  which  was  tried  on  the  Vale  of  Clyde 
tramways  in  1876,  air  was  compressed  to  310  ft  on  the  square  inch, 
and  expanded  in  the  cylinders  from  a  uniform  working  pressure  to 
that  of  the  atmosphere.  There  is  a  considerable  loss  of  heat  during 
the  expansion  of  the  air  which  is  attended  with  a  serious  loss  of 
pressure,  and  in  Mekarski's  system,  which  has  been  in  use  for  the 
propulsion  of  tramcars  at  Nantes  for  seven  years,  the  loss  of  pres 


sure  is  considerably  lessened  by  heating  the  air  during  expansion. 
The  air,  at  a  pressure  of  426  lb  per  square  inch,  is  stored  in  cylindrical 
reservoirs  beneath  the  car,  and  before  use  is  passed  through  a  vessel 
three  quarters  full  of  water  heated  to  800°  F.,  by  which  it  is  heated 
and  mixed  with  steam.  The  heat  of  the  latter  is  absorbed  by  the 
air  during  its  expansion,  first  to  a  working  pressure  which  can  be 
regulated  by  the  driver,  and  then  to  atmospheric  pressure  in  the 
cylinders.  At  Nantes  the  average  cost  for  three  years  for  propel 
ling  a  car  holding  34  persons  was  about  6d.  per  mile. 

In  San  Francisco  a.  main  charged  with  air  at  a  pressure  of  about 
120  tb  per  square  inch  has  been  laid  along  the  tram  route,  from 
which  reservoirs  on  the  cars  are  charged  by  means  of  standpipes 
and  flexible  connexions  at  convenient  points,  the  operation  taking 
a  very  short  time.  The  inventor  claims  to  utilize  30  per  cent,  of 
the  power  applied  to  the  compressor. 

Street  tramways  worked  by  means  of  a  wire  rope  have  been  in  Cable 
successful  operation  in  San  Francisco  since  1873.  There  are  now  tram- 
upwards  of  24  miles  of  double  line  in  San  ways. 
Francisco,  and  10  miles  in  Chicago,  and  the 
system  is  being  adopted  in  other  American 
and  colonial  cities.  It  has  also  been  in 
operation  in  England  at  Highgate  Hill  for 
several  years,  and  is  about  to  be  adopted  in 
other  localities.  The  motive  power  is  trans 
mitted  from  a  stationary  engine  by  a  rope  of 
steel  wire  running  always  in  one  direction 
up  one  track  and  down  the  other,  in  a  tube 
midway  between  the  rails,  on  pulleys  which 
are  arranged  so  as  to  suit  curves  and  changes 
of  gradient  as  well  as  straight  and  level 
lines.  Over  the  rope  is  a  slot  |  inch  wide, 
in  which  travels  a  flat  arm  of 
steel  connecting  the  dummy 
car  with  the  gripper  which 
grasps  the  cable.  The  flat  arm 
is  in  three  pieces,  the  two 
outer  ones  constituting  a  frame 
which  carries  the  lower  jaw  of 
thegripper,  with  grooved  rollers 
at  each  end  of  it,  over  which 
the  cable  runs  when  the  gripper 
is  not  in  action.  The  upper 
jaw  is  carried  by  the 
middle  piece,  which 
slides  within  the  outer 
frame,  and  can  be  de 
pressed  by  a  lever  or 
screw,  pressing  the 
cable  firstonthe  rollers, 
and  then  on  the  lower 
jaw  until  it  is  firmly 
held.  The  speed  of  the 
cable,  which  is  gene 
rally  6  to  8  miles  an 
hour,  is  thus  imparted 
to  the  car  gradually 
and  without  jerk.  The 
arrangements  for  pass- 

ing     the    pulleys,    for  FIG.  6.-GrlPPcr. 

changing  the   dummy 

and  cars  from  one  line  to  the  other  at  the  end  of  the  road,  for 
keeping  the  cable  uniformly  taut,  and  for  crossings  and  junctions 
with  other  lines  are  of  considerable  ingen 
uity.     When  the  cars  are  cast  off  from  the 
cable  they  must  be  stopped  by  hand  brakes, 
which  on  steep  gradients  especially  must  ^ 
be  of  great  power. 

The  system  has  advantages  on  double 
lines  with  few  and  easy  curves  when  the 
gradients  are  long  and  steep,  and  it  can  be 
employed  on  gradients  too  steep  for  steam 
traction.  On  level  lines  it  is  doubtful  if  it 
could  compete  in  economy  with  steam,  or  Fic>  ^.-Carrying  Pulley, 
even  with  horse  traction,  unless  with  a  very  frequent  service  of  cars, 
though  then  it  presents  the  advantages  of  being  comparatively 
quiet,  and  free  from  smoke  and  steam,  and  of  admitting  a  frequent 
service  of  cars  with  little  extra  cost.  On  the  cable  roads  of  San 
Francisco  it  has  been  found  that,  of  the  average  daily  power  em 
ployed,  68  per  cent,  is  expended  in  moving  the  cables,  &c.,  28  per 
cent,  for  the  cars,  and  4  per  cent,  for  passengers.  It  is  considered 
that  it  is  practicable  to  utilize  in  moving  cars  and  passengers  as 
much  as  50  per  cent,  of  the  power,  provided  the  cars  are  fully 
loaded  and  run  at  short  intervals. 

Electricity  has  been  applied  as  a  motive  power  on  a  tramway  Electric 
about  2  miles  long  at  Blackpool.     The  current  is  conveyed  by  two  motors, 
copper  conductors  in  a  central  channel  beneath  the  roadway,  and 
is  communicated  to  the  motors  in  the  car  by  a  collector  running 
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upon  the  conductors  and  passing  through  a  narrow  slit  in  the 
channel.  The  return  current  passes  through  the  rails.  The  cars 
carry  as  many  as  56  passengers  on  a  level  line.  Tramways  have 
also  been  worked  by  accumulators  at  Antwerp  and  Brussels,  but  the 
weight  of  them  appears  to  be  at  present  prohibitory  to  this  method 
of  applying  electricity,  except  for  short  trips.  See  TRACTION. 

For  fuller  information,  see  D.  K.  Clark,  Tramways,  their  Construction  and 
Maintenance;  F.  SeYafon,  Let  Tramicays  et  Ifs  Chemins  de  Per  sur  Routes; 
"  Street  Tramways,"  Proc.  Inst.  C.  E.,  vol.  l.-vol.  Ixvii.;  "  The  Working  of  Tram 
ways  by  Steam,"  /6fcf,  vol.  Ixxix.;  and  F.  B.  Smith,  Cable  Tramways.  (T.  C.) 

TRANCE.     See  SLEEP  ;  also  MAGNETISM  (ANIMAL). 

TRANI,  a  seaport  of  Italy,  on  the  Adriatic,  in  the 
province  of  Bari,  and  26  miles  by  rail  west-north-west  of 
that  town,  still  retains  its  old  walls  and  bastions,  with  the 
citadel,  now  used  as  a  prison.  Some  of  the  streets  remain 
much  as  they  were  in  the  mediaeval  period,  and  many  of 
the  houses  display  more  or  less  of  Norman  decoration. 
The  cathedral,  on  a  raised  open  site  near  the  sea,  dating 
from  about  the  year  1100,  is  a  basilica  with  three  apses,  a 
large  crypt,  and  a  lofty  tower.  The  arches  of  the  Roman 
esque  portal  are  beautifully  ornamented,  in  a  manner 
suggestive  of  Arab  influence  ;  the  bronze  doors,  executed 
by  Barisanus  of  Trani  in  1175,  rank  among  the  best  of 
their  period  in  southern  Italy.  The  capitals  of  the  pillars 
in  the  crypt  are  fine  examples  of  the  Romanesque.  The 
interior  of  the  cathedral  has  been  barbarously  modernized. 
The  vicinity  of  Trani  produces  an  excellent  wine  (Moscado 
di  Trani) ;  and  its  figs,  oil,  almonds,  and  corn  are  also  pro 
fitable  articles  of  trade.  The  harbour  was  once  deep  and 
good,  but  latterly  'has  got  silted  up.  The  population  of 
the  town  in  1881  was  25,173  (commune  25,647). 

Trani  is  the  Turenum  of  the  itineraries.  It  first  became  a 
flourishing  place  under  the  Normans  and  during  the  crusades,  but 
attained  the  acme  of  its  prosperity  as  a  seat  of  trade  with  the  East 
under  the  Angevine  princes.  Several  synagogues  continue  to  afford 
an  indication  of  its  former  commercial  prosperity. 

TRANQUEBAR,  a  seaport  town  in  the  Tanjore  district 
of  Madras  presidency,  India,  in  11°  1'  37"  N.  lat.  and 
79°  55'  E.  long.  In  the  17th  century  it  belonged  to  the 
Danes ;  it  was  taken  by  the  British  with  other  Danish 
settlements  in  1807,  but  restored  in  1814,  and  finally 
purchased  in  1845  for  a  sum  of  £20,000.  In  Danish 
times  Tranquebar  was  a  busy  port,  but  its  prosperity  has 
fluctuated  considerably  of  late  years,  and  is  now  at  a  very 
low  ebb.  It  was  the  first  settlement  of  Protestant,  mis 
sionaries  in  India,  founded  by  Ziegenbalg  and  Plutschau 
(Lutherans)  in  1706  ;  and  as  a  mission  station  it  still 
retains  its  importance. 

TRANSBAIKALIA  (Zabaikahkaya  Oblast),  a  province 
of  Eastern  Siberia,  to  the  east  of  Lake  Baikal,  has  Irkutsk 
on  the  west,  Yakutsk  on  the  north,  the  province  of  Amur 
on  the  east,  and  Mongolia  on  the  south.  Its  area 
(240,780  square  miles)  is  about  as  great  as  that  of  Austria- 
Hungary,  but  its  population  is  under  half  a  million.  With 
regions  of  a  purely  Siberian  character  on  the  one  hand, 
and  including  on  the  other  the  outer  borders  of  the 
Mongolian  steppes  and  the  upper  basin  of  the  Amur, 
Transbaikalia  forms  an  intermediate  link  between  Siberia, 
Mongolia,  and  the  northern  Pacific  littoral.  The  mountains 
of  the  Yablonovoi  Khrebet,  which  run  in  a  north-easterly 
direction  from  the  sources  of  the  Kerulen  to  the  bend  of 
the  Olekma  in  56°  N.  lat.,  divide  the  province  into  two 
quite  distinct  parts  :  to  the  west  the  upper  terrace  of  the 
high  East  Asian  plateau  continued  from  the  upper  Selenga 
and  Yenisei  (from  4000  to  5000  feet  high)  towards  the 
plateau  of  the  Vitim  (3500  to  4000  feet) ;  and  to  the  east 
the  lower  terrace  of  the  same  plateau  (about  2800  feet 
high),  which  appears  as  a  .  continuation  of  the  eastern 
Gobi.  The  continuity  of  the  high  plateau  extending  from 
the  upper  Selenga  to  the  upper  Vitim  was  for  a  long  time 
overlooked  in  consequence  of  a  broad  and  deep  valley  by 
which  it  is  intersected.  Beginning  at  Lake  Baikal,  it 
pierces  the  huge  north-western  border-ridge  of  the  plateau, 


and  runs  eastward  up  the  Uda,  with  an  imperceptible 
gradient,  like  a  gigantic  railway  cutting  enclosed  between 
two  steep  slopes,  sending  another  branch  south  towards 
Kiakhta.  After  having  served,  through  a  succession  of 
geological  periods,  as  an  outlet  for  the  water  and  ice  which 
accumulated  on  the  plateau,  it  is  now  utilized  for  the  two 
highways  which  lead  from  Lake  Baikal  over  the  plateau 
(3500-4000  feet)  to  the  Amur  in  the  east  and  the  Chinese 
depression  in  the  south.  Elsewhere,  the  high  and  massive 
border-ridge  on  the  north-western  edge  of  the  plateau  can 
be  crossed  only  by  difficult  footpaths.  The  border-ridge 
just  mentioned,  pierced  by  the  wide  opening  of  the  Selenga, 
runs  from  south-west  to  north-east  under  different  names, 
being  known  as  Khamar-daban  to  the  south  of  Lake  Baikal 
(the  Khamar-daban  peak  raising  its  bald  summit  to  a 
height  of  6900  feet  above  the  sea),  and  as  the  Barguzin 
Mountains  (7000  to  8000  feet)  along  the  eastern  bank  of 
the  Barguzin  river,  while  farther  to  the  north-east  it  has 
been  described  by  the  present  writer  under  the  names  of 
the  South  Muya  and  Tchara  Mountains  (6000  to  7000 
feet).  Resting  its  south-east  base  on  the  plateau,  it 
descends  steeply  on  the  north-west  to  the  lake,  or  to  the 
broad  picturesque  valleys  of  the  Barguzin,  the  Muya,  and 
the  Tchara.  Larch,  fir,  and  cedar  forests  thickly  clothe 
the  ridge,  whose  dome-shaped  rounded  summits  (goltsy) 
rise  above  the  limits  of  tree  vegetation,  but  do  not  reach 
the  snow-line  (here  above  10,000  feet).  The  high  plateau 
itself  has  the  aspect  of  an  undulating  table-land,  intersected 
by  low  ranges,  which  rise  some  1500  or  2000  feet  above  its 
surface,  and  are  separated  by  broad,  flat,  and  marshy 
valleys,  which  the  rivers  languidly  traverse  till  they  find 
their  way  across  the  border-ridges.  Those  of  the  valleys 
which  are  better  drained  have  fine  meadow  lands,  but  as  a 
whole  the  plateau  has  the  appearance,  especially  in  the 
north,  of  a  wet  or  marshy  prairie  in  the  hollows,  while  the 
hills  are  thickly  clothed  with  forests  (almost  exclusively  of 
larch  and  birch).  Numberless  lakes  and  ponds  occur  along 
the  river  courses.  Tungus  hunters  find  a  livelihood  in  the 
forests  and  on  the  meadows,  but  permanent  agricultural 
settlements  are  impossible,  corn  seldom  ripening  on  account 
of  the  early  frosts.  The  lower  parts  of  the  broad  and  flat 
valley  of  the  Djida  have,  however,  a  few  Cossack  settle 
ments,  and  on  the  upper  Selenga  and  Yenisei  Mongolian 
shepherds  (tlryankhes  and  Darkhates)  inhabit  the  high 
grassy  valleys  about  Lake  Kossogol  (5560  feet  above  the 
sea).  Quite  different  is  the  lower  terrace  of  the  plateau, 
occupied  by  the  eastern  Gobi  and  the  Nertchinsk  region 
of  Transbaikalia,  and  separated  from  the  above  by  the 
Yablonovoi  ridge.  This  last  is  the  south-eastern  border 
ridge  of  the  higher  terrace.  It  rises  to  8250  feet  in  the 
Sokhondo  peak,  but  elsewhere  its  dome-shaped  summits 
do  not  exceed  5000  or  6000  feet.  When  crossing  it  from 
the  north-west,  about  Tchita,  the  traveller  hardly  perceives 
that  he  is  approaching  the  great  water-parting  between  the 
Arctic  and  the  Pacific  oceans.  Numberless  lakes,  with  flat 
undefined  borders,  feed  streams  which  flow  lazily  amidst 
marshes,  some  of  them  to  join  the  great  northward  rivers, 
others  to  find  their  way  to  the  Amur  and  the  Pacific.  Low 
hills  rise  gently  above  the  edge  of  the  plateau,  but  an 
abrupt  slope  descends  towards  the  south-east,  where  the 
hill- foots  of  the  Yablonovoi  are  nearly  1500  and  2000  feet 
lower  than  on  the  north-west.  Climate,  flora,  and  fauna 
suddenly  change  as  soon  as  the  Yablonovoi  has  been 
crossed  ;  the  steppes  of  Dauria  (continuations  of  those  of 
the  Gobi),  covered  with  a  bright  luxuriant  vegetation, 
meet  the  view  of  the  spectator.  The  Siberian  flora  gives 
way  to  the  much  richer  Daurian  flora,  which  in  turn  is 
exchanged  for  the  Pacific  littoral  flora  as  soon  as  the 
traveller  descends  from  the  lower  terrace  of  the  plateau 
towards  the  Manchurian  plains  and  lowlands. 
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The  lower  terrace,  occupied  in  Transbaikalia  by  the 
Nertchinsk  district,  has  the  character  of  a  steppe,  but  is 
also  intersected  by  a  number  of  ranges,  all  running  south 
west  to  north-east,  and  all  being  plications  of  Silurian  and 
Devonian  rocks,  containing  silver,  lead,  and  copper,  and  also 
auriferous  sands.  Agriculture  can  be  easily  carried  on  in 
the  broad  prairies,  the  only  drawbacks  being  droughts,  and 
also  frosts  in  the  settlements  in  the  higher  close  valleys  of 
the  Nertchinsk  or  Gazimur  Mountains.  The  lower  terrace 
is  in  its  turn  fringed  by  a  border-ridge — the  Great  Khingan 
— which  has,  with  reference  to  the  lower  terrace,  the  same 
characters  as  the  Yablonovoi  in  relation  to  the  upper,  and 
separates  Siberia  from  northern  Manchuria.  This  import 
ant  ridge,  as  shown  elsewhere  (vol.  xxii.  pp.  3,  4),  does  not 
run  from  south  to  north,  as  represented  on  the  old  maps,  but 
from  south-west  to  north-east ;  it  is  pierced  by  the  Amur 
near  Albazin,  and  joins  the  Okhotsk  ridge,  which  in  its  turn 
does  not  join  the  Yablonovoi  Mountains.  The  mountains 
drawn  west  and  east  on  older  maps  to  connect  the  Yablo 
novoi  with  the  Okhotsk  ridge  have  no  actual  existence. 

The  rivers  belong  to  three  different  S3rstems, — the  affluents  of 
Lake  Baikal,  of  the  Lena,  and  of  the  Amur.  Of  the  first  the 
Selenga  (800  miles  long)  rises  in  the  Hanghai  Mountains  of  north 
western  Mongolia,  one  of  its  great  tributaries  (the  Ebin-gol)  being 
an  emissary  of  Lake  Kossogol.  It  flows  past  Selenghinsk  and 
enters  Lake  Baikal  from  the  south-east,  forming's  wide  delta.  The 
Tchikoi,  the  Khilok,  and  the  Uda  are  its  chief  tributaries  in 
Transbaikalia. l  The  Barguzin  and  the  Upper  Angara  are  two  large 
tributaries  of  Lake  Baikal  from  the  north-east.  Of  the  tributaries 
of  the  Lena,  the  Vitim  with  its  affluents  (Kareuga,  Tsipa,  Muya, 
Katar,  Kalakan)  flows  on  the  high  plateau  through  uninhabited 
regions,  as  also  does  the  Olekma.  The  tributaries  of  the  Amur, 
which  is  formed  by  the  junction  of  the  Shilka  and  the  Argufi,  are 
much  more  important.  The  Argun,  which  at  a  quite  recent  epoch 
received  the  waters  of  the  Dalai-nor,  and  thus  had  the  Kerulen  for 
its  source,  is  no  longer  in  communication  with  the  rapidly  drying 
Mongolian  lake,  and  has  its  sources  in  the  Gafi,  which  flows  from 
the  Great  Khingan.  It  is  not  navigable,  but  receives  the  Gazimur 
and  several  other  streams  which  water  the  Nertchinsk  mining 
district.  The  Shilka  is  formed  by  the  union  of  the  Onon  and  the 
Tchita  rivers,  and  is  navigable  from  the  town  of  Tchita,  thus  being 
an  important  channel  of  transit  to  the  Amur. 

Lake  Baikal,  with  an  area  of  12,430  square  miles  (nearly  equal  to 
that  of  Switzerland),  extends  in  a  half  crescent  from  south-west  to 
north-east ;  it  has  a  length  of  over  400  miles  and  a  width  of  from 
20  to  53  miles.  Its  level  is  1561  feet  above  the  sea.2  About 
the  middle  it  is  divided  into  two  parts,  the  Great  Lake  and  the 
Little  Lake,  by  the  island  Olkhon  and  the  peninsula  of  Svyatoi 
Nos,  which  closely  approach  one  another.  Between  the  two  there 
is  a  submerged  ridge,  which  must  be  considered  as  a  continuation 
of  the  Barguziu  Alps.  The  wide  delta  of  the  Selenga  narrows  the 
Great  Lake  in  its  middle  part,  and  renders  it  more  shallow  in 
the  east  than  in  the  west — the  greatest  depth  (4186  feet)  having 
been  reached  by  Dr  Godlevski  in  the  south-west.  The  depth  of 
the  Little  Lake  does  not  exceed  210  feet.  According  to  Tchersky, 
the  trough  now  occupied  by  the  base  had  its  origin  in  three  sepa 
rate  synclinal  valleys,  which  date  from  the  Azoic  epoch,  and  were 
gulfs  of  the  ocean  during  the  Silurian  or  Huronian  period.  They 
coalesced  at  a  much  later  epoch.3  Of  other  lakes,  the  Gusiuoye 
and  Lake  Baunt  on  the  Vitim  plateau,  and  Oron  at  its  base,  are 
worthy  of  notice.  Many  lakes  yield  common  salt  or  sulphate  of 
natron. 

The  high  plateau  consists  of  granites,  gneisses,  and  syenites, 
covered  with  Laurentian  schists.  Silurian  and  Devonian  marine 
deposits  occur  only  on  the  lower  terrace.  Since  that  time  the  region 
has  not  been  under  the  sea,  and  only  freshwater  Jurassic  deposits  and 
coal-beds  are  met  with  in  the  depressions.  During  the  Glacial 
period  most  of  the  high  terrace  of  the  plateau  and  its  border  ridges 
were  undoubtedly  covered  with  vast  glaciers.  Volcanic  rocks  of 
more  recent  origin  (Mesozoic  ?)  are  met  with  in  the  north-western 
border  ridge  and  on  its  slopes,  as  well  as  on  the  Vitim  plateau. 
During  the  Glacial  period  the  fauna  of  the  lowest  parts  of  Trans 
baikalia  was  decidedly  arctic;  while  during  the  Lacustrine  or 
Post-Glacial  period  it  was  covered  with  numberless  lakes,  the 

1  Steamers  have  ascended  the  lower  Selenga  and  the  Uda  up  to  Verkneudinsk. 

2  According  to  the  levelling  made  in  1875-76  from  Zverinogolovsk,  in  Oren 
burg,  to  Lake  Baikal.    There  is  uncertainty  as  to  the  absolute  altitude,  that  of 
Zverinogolovsk,  318  feet,  having  still  to  be  verified.    See  Mem.  Ruts.  Geogr.  Soc.: 
Phys.  Geogr.,  vol.  xv.,  1885. 

3  I.  Tchersky,  "  Results  of  the  Exploration  of  Lake  Baikal,"  in  Mem.  Rtiss. 
Geoffr.  Soc. ,  Phys.  Geogr.,  voL  xv.,  1886,  with  a  geological  map  on  a  scale  of  7 
miles  to  an  inch;  Fr.  Schmidt's  report  in  the  yearly  Report  of  tUe  Russian  Geo 
graphical  Society  for  1886  (both  Russian). 


shores  of  which  were  inhabited  by  Neolithic  man.  Only  few  traces 
of  these  have  remained,  and  they  are  rapidly  drying  up.  Earth 
quakes  are  very  frequent  on  the  shores  of  Lake  Baikal,  especially 
at  the  mouth  of  the  Selenga,  extending  as  far  as  Irkutsk,  Barguziu, 
and  Selenghinsk;  in  1862  an  extensive  area  was  submerged  by  the 
lake.  Numerous  mineral  springs,  some  of  them  of  high  repute, 
are  spread  all  over  Transbaikalia.  The  chief  of  them  are  the  hot 
alkaline  springs  (130°  F. )  at  Turka,  at  the  mouth  of  the  Barguzin, 
whither  hundreds  of  patients  resort  annually,  those  of  Pogromua 
on  the  Uda  (very  similar  to  the  Seltzer  springs),  those  of  Motokova 
near  Tchita,  and  those  of  Darasun  in  the  Nertchinsk  district  (very 
rich  in  carbonic  acid  and  phosphate  of  iron). 

The  flora  and  fauna  of  Transbaikalia,  owing  to  their  intermediate 
character  between  a  purely  Siberian  flora  and  fauna  and  those 
characteristic  of  the  Mongolian  and  Manchurian  regions,  have  been 
the  subject  of  many  careful  investigations  since  the  time  of  Pallas 
down  to  those  of  Turczaninoff,  Middendorff,  Schrenck,  Radde,  and 
Polyakoff.  Their  various  characters  in  different  parts  of  this  ex 
tensive  territory  could  not  be  described  without  entering  too  largely 
into  details.  The  reader  may  consult  the  works  of  the  authors 
just  named  (see  vol.  xxii.  p.  12). 

The  climate  is,  as  a  whole,  exceedingly  dry  and  extreme.  The 
winter  is  cold  and  dry ;  snow  is  so  trifling  that  the  horses  of  the 
Buriats  find  their  food  throughout  the  winter  on  the  steppes,  and 
in  the  very  middle  of  the  winter  wheeled  vehicles  are  used  all  over 
the  west.  To  the  east  of  the  Yablonovoi  ridge  the  Nertchinsk 
district  feels  the  influence  of  the  North  Pacific  monsoon  region, 
and  snow  falls  more  thickly,  especially  in  the  valleys,  but  the 
summer  continues  to  be  hot  and  dry.  On  the  high  plateau,  even 
the  summer  is  cold,  owing  to  the  altitude  and  the  humidity  arising 
from  the  marshes,  and  the  soil  is  frozen  to  a  great  depth.  In  the 
vicinity  of  Lake  Baikal  the  moderating  influence  of  the  great 
water-basin  is  felt  to  some  extent,  and  there  is  a  cooler  summer; 
in  winter  exceedingly  deep  snow  covers  the  goltsys  and  valleys^of 
the  mountains  around  the  lake.4 

The  population  (497,760  in  1882)  is  exceedingly  sparse,  unless 
the  immense  uninhabitable  spaces  of  the  plateaus  be  left  out  of 
account.  Even  on  the  lower  terrace  nearly  the  whole  of  the  region 
on  the  left  bank  of  the  Shilka  is  unsuited  for  agriculture,  as  also 
are  the  Gazimur  Mountains,  where  only  a  few  settlers  gain  a  liveli 
hood  in  some  of  the  valleys,  struggling  against  an  unhealthy 
climate  and  the  influence  of  goitre.  The  Russian  population  there 
gathers  around  the  crown  mines  of  the  Nertchinsk  district,  while 
the  steppes  are  occupied  by  Buriats.  A  succession  of  villages, 
supported  partly  by  agriculture  and  partly  by  hunting  and  trade 
with  Mongolia,  are  settled  along  the  Shilka  between  Tchita  and 
Sryetensk,  while  farther  down  the  river  flows  in  such  a  wild 
mountain  region  that  only  a  few  families  are  settled,  at  distances 
some  20  miles  apart,  to  maintain  communication.  The  same  is  true 
with  regard  to  the  lower  Argufi.  The  valleys  of  the  Uda,  the  lower 
Selenga,  and  especially  the  Tchikoi  and  the  Khitok  have  been 
occupied  since  the  beginning  of  the  century  by  Raskolniks,  who 
have  received  the  name  of  Semciskiye  on  account  of  their  large 
(compound)  families,  and  there  one  finds,  in  a  condition  of  prosperity 
such  as  is  unknown  in  Russia  proper,  some  of  the  finest  represen 
tatives  of  the  Russian  race.  The  remainder  of  the  steppe  of  the 
Uda  is  occupied  by  Buriats,  while  the  forests  and  marshes  of  the 
plateau  are  the  hunting  grounds  of  the  nomad  Tunguses.  Only 
the  valley  of  the  Djida  in  the  south  of  the  Khamar-daban  is  settled 
in  its  lower  parts. 

The  Russians  of  Transbaikalia  present  a  great  variety  of  ethno 
logical  types.  Mainly  owing  to  the  difficulties  of  communication, 
many  Great  Russian  Raskolniks  and  Little  Russian  settlers  have 
preserved  their  ethnographical  features  pure  from  any  admixture; 
while  there  are,  on  the  other  hand,  villages  in  the  Nertchinsk 
district,  chiefly  composed  of  the  earliest  Russian  settlers,  where  a 
great  admixture  of  Tungusian  or  Mongolian  blood  is  observable. 
On  the  upper  Argun  the  Cossacks  are  in  features,  character,  lan 
guage,  and  manners  largely  Mongolian.  The  Russians  along  the 
Chinese  frontier  constitute  a  separate  voisko  of  the  Transbaikalian 
Cossacks.  There  is  great  uncertainty  as  to  the  numbers  of  the 
Buriats  ;  they  are  estimated  at  about  150,000.  The  Tunguses  num 
ber  only  a  very  few  thousands. 

Agriculture  is  carried  on  to  a  limited  extent  by  the  Buriats  and  in 
all  Russian  settlements ;  but  it  prospers  only  in  the  valleys  of  west 
Transbaikalia,  and  partly  in  the  Nertchinsk  region,  while  in  the 
steppes  of  the  Argun  and  Onon  even  the  Russians  resort  chiefly  to 
cattle-breeding  and  trade,  or  to  hunting.  On  the  .whole,  corn  has 
to  be  imported ;  summer  wheat  and  summer  rye,  oats,  and  barley 
are  the  chief  crops  in  the  east,  winter  rye  not  being  sown  in  con 
sequence  of  the  want  of  snow.  Cattle-rearing  is  extensively  carried 
on,  especially  by  the  Buriats,  but  their  herds  and  flocks,  which 
wander  freely  over  the  steppes  throughout  the  winter,  are  often 
destroyed  in  great  numbers  by  the  snow-storms  of  spring.  Hunt 
ing  is  an  important  occupation,  even  with  the  Russians,  many  of 

*  "  Das  Klima  von  Ost-Sibirien,"  by  A.  Woyeikoff,  in  Meteor.  ZeiUch.,  1884. 
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•whom  leave  their  homes  in  October  to  spend  six  weeks  in  the  taiga 
(forest-region).  The  fisheries  of  Lake  Baikal  and  the  lower  parts 
of  its  affluents  are  important.  Enormous  quantities  of  Salmo 
omul  are  taken  every  year ;  and,  although  the  curing  is  most 
primitive,  the  annual  yield  is  valued  at  £20,000.  The  Salmo 
thymalus,  S.  oxyrhywhus,  and  S.  fluviatilis  are  also  taken 
largely. 

The  possibilities  of  discoveries  of  gold  are  absorbing  all  the 
industrial  forces  of  Transbaikalia.  Gold-diggings  occur  chiefly  in 
the  basins  of  the  Shilka  and  the  upper  Vitim,  also  on  the  Tchikoi 
and  the  Khilok.  No  less  than  25,400  R>  is  extracted  annually  by 
private  enterprise,  and  about  3200  K>  by  the  crown,  at  the  Kara 
gold-diggings,  where  nearly  1400  convicts  are  employed.  The 
silver  mining  formerly  carried  on  at  several  crown  works  is  now 
on  the  decrease  (see  NERTCHIXSK)  ;  the  quantity  extracted  in  1884 
was  only  241  lb.  Every  kind  of  manufactured  ware  has  to  be 
imported  from  Russia ;  and  even  petty  trades  are  almost  unknown 
in  the  villages. 

The  trade  of  the  province  is  chiefly  represented  by  that  of 
Kiakhta.  The  Cossacks  on  the  frontier  carry  on  some  trade  in 
brick-tea,  cattle,  and  hides  with  Mongolia.  The  export  of  furs  is 
of  considerable  value. 

The  communications  of  Transbaikalia  are  limited  to  the  great 
Amur  highway,  which  fringes  the  south  coast  of  Lake  Baikal  and 
passes  through  Verkhneudinsk,  Tchita,and  Nertchinsk  to  Sryetensk, 
whence  steamers  ply  down  to  the  mouth  of  the  Amur ;  in  winter, 
further  communication  with  the  Amur  beyond  Sryetensk  is  main 
tained  on  sledges  on  the  ice  of  the  Shilka,  but  in  the  autumn  and 
spring  a  horseback  journey  as  far  as  Kumara  is  the  only  possible 
method  of  reaching  the  middle  Amur.  Steamer  communication  is 
also  maintained  for  six  or  seven  months  across  Lake  Baikal,  from 
Posolskoye,  at  the  mouth  of  the  Selenga,  to  Listvenichnaya,  40  miles 
from  Irkutsk.  A  highway  connects  Verkhneudinsk  with  Seleng- 
hinsk  and  Kiakhta,  and  communication  on  the  steppes  of  the  Argun 
and  the  Onon  as  well  as  up  the  Barguzin  is  easy.  The  rest  of  Trans 
baikalia  can  be  visited  only  on  horseback. 

Transbaikalia  is  divided  into  five  districts,  the  chief  towns  of 
which  (with  populations  in  1880)  are  Tchita,  capital  of  the  province 
(12,600  inhabitants),  Barguzin  (800),  Nertchinsk  (4070),  Seleng- 
hinsk  (1150),  and  Verkhneudinsk  (4150).  Kiakhta  has  4290 
inhabitants,  and  Sryetensk,  being  at  the  head  of  the  navigation,  is 
a  rising  town.  (P.  A.  K.) 

TRANSCASPIAN  REGION  (ZakaspiysJcaya  Oblast), 
an  extensive  territory  to  the  east  of  the  Caspian,  annexed 
by  Russia  within  the  last  fifteen  years,  is  bounded  on  the 
S.  by  the  highlands  of  Khorasan  and  Afghanistan,  on  the 
N.  by  Uralsk  (from  which  it  is  divided  by  a  line  drawn 
from  the  Mortvyi  Kultuk  Bay  of  the  Caspian  to  the  south 
extremity  of  Lake  Aral),  on  the  N.E.  by  Khiva  and 
Bokhara,  and  on  the  S.E.  (where  it  penetrates  towards 
Herat  on  the  slopes  of  the  Paropamisus,  and  includes  the 
Badhyz  plateau)  by  Afghan  Turkestan.  So  defined,  it  has 
an  area  of  220,000  square  miles. 

Although  nine-tenths  of  this  territory  consists  of  unin 
habitable  desert,  an  interest  attaches  to  it  on  account  of 
the  great  physical  changes  it  has  undergone  during  the 
Post-Glacial  period.  Since  Pallas  visited  its  borders,  and 
still  more  since  Humboldt  discussed  its  history,  it  has 
never  ceased  to  attract  the  attention  of  geographers.  In 
fact,  some  of  the  most  interesting  problems  of  geography, 
such  as  those  relating  to  the  changes  in  the  course  of  the 
Jaxartes  and  the  Oxus,  the  bifurcation  and  the  oscillation 
of  a  great  river,  and  the  supposed  periodical  disappearance 
of  Lake  Aral,  are  connected  with  the  Transcaspian  deserts ; 
and  it  is  here  that  we  must  look  for  a  clue  to  the  great 
physical  changes  which  transformed  the  Mediterranean  of 
Western  Asia — the  Aral-Caspian  and  Pontic  basin — into  a 
series  of  separate  seas,  and  desiccated  them,  powerfully 
influencing  the  distribution  of  floras  and  faunas,  and  com 
pelling  the  inhabitants  of  Western  and  Central  Asia  to 
enter  upon  their  great  migrations.  But  down  to  a  very 
recent  date  the  dry  and  barren  deserts,  peopled  only  by 
wandering  Turcoman  bands,  remained  almost  a  terra  incog 
nita,  and  only  now  are  we  beginning  to  make  the  very 
first  steps  towards  their  really  scientific  exploration. 

A  mountain  chain,  in  length  comparable  to  the  Alps,  separates 
the  deserts  of  the  Transcaspian  from  the  highlands  of  Khorasan. 
It  runs  from  north-west  to  south-east,  and  appears  as  a  continua 
tion  of  the  Caucasus.  It  begins  in  the  Krasuodovsk  peninsula  of 


the  Caspian,  under  the  names  of  Kuryanin-kara  and  Great  Balkans, 
whose  masses  of  granite  and  other  crystalline  rock  reach  a  height 
of  more  than  5000  feet.  Farther  to  the  south-east  these  are  con 
tinued  in  the  much  lower  Little  Balkans  and  Kyuren-dagh  (2000 
feet),  the  Kopepet-dagh,  Kosty-dagh,  Asilma,  and  Zaryn-kul, — the 
name  of  Kopepet-dagh  or  Kopet-dagh  being  often  now  used  to 
designate  the  whole  chain  which  rises  steep  and  wild  above  the  flat 
deserts  from  the  Caspian  to  the  river  Mnrghab, — a  stretch  of  600 
miles.  In  structure  it  is  homologous  with  the  Caucasus  chain ;  it 
appears  as  an  outer  wall  of  the  Khorasan  plateau,  and  is  separated 
from  it  by  a  broad  valley,  which,  like  the  Rion  and  Kura  valley 
of  Transcaucasia,  is  watered  by  two  rivers  flowing  in  opposite 
directions, — the  Atrek,  which  flows  north-west  into  the  Caspian, 
and  the  Keshefrud,  which  flows  to  the  south-east,  and  is  a  tribu 
tary  of  the  Murghab.  On  the  other  side  of  this  valley  the  Allah- 
dagh  and  the  Binalund  border-ridges  (9000  to  11,000  feet)  fringe 
the  edge  of  the  Khorasan  plateau.  At  its  south-eastern  extremity 
this  outer  wall  loses  its  regularity  where  it  meets  with  the  spurs 
of  the  Hindu-kush.  Descending  towards  the  steppe  with  steep 
stony  slopes,  it  rises  to  heights  of  6000  and  9000  feet  to  the 
east  of  Kizil-arvat,  while  the  passes  which  lead  from  the  Turco 
man  deserts  to  the  valleys  of  Khorasan  are  seldom  as  low  as  3500, 
usually  rising  to  5000,  6000,  and  even  8500  feet,  and  in  most 
cases  being  very  difficult.  This  wall  is  pierced  by  but  one  wide 
opening,  that  between  the  Great  and  Little  Balkans,  through 
which  the  sea  which  once  covered  the  steppe  maintained  connexion 
with  the  Caspian. 

While  the  Allah-dagh  and  Binalund  border-ridges  are  chiefly 
composed  of  crystalline  rocks  and  metamorphic  slates  covered  with 
Devonian  deposits,  a  series  of  more  recent  formations — Upper  and 
Lower  Cretaceous,  and  Miocene — are  shown  in  the  outer  wall  of  the 
Kopet-dagh.  Here  again  we  find  that  the  mountains  of  Asia  which 
stretch  towards  the  north-west  continued  to  be  uplifted  at  a 
geologically  recent  epoch.  Quaternary  deposits  have  an  extensive 
development  on  its  slopes,  and  its  hillfoots  are  bordered  by  a 
girdle  of  loess. 

The  loess  terrace,  called  "Atok"  ("mountain  base"),  is  but 
narrow,  ranging  in  width  from  10  to  20  miles  ;  still  its  chain  of 
settlements  have  rendered  it  possible  to  lay  down  a  railway  which 
now  connects  the  Caspian  with  Sarakhs.  It  is  very  fertile,  but 
could  produce  nothing  without  irrigation,  and  the  streams  flowing 
from  the  Kopet-dagh  are  few  and  meagre.  The  winds  which  reach 
the  northern  slope  of  the  mountains  have  been  deprived  of  all 
their  moisture  in  crossing  the  Kara-kum — the  Black  Sands  of  the 
Turcoman  desert ;  and  even  such  rain  as  falls  on  the  Kopet-dagh 
(10J  inches  at  Kizil-arvat)  too  often  reaches  the  soil  in  the  shape 
of  showers  which  do  not  saturate  it,  so  that  the  average  relative 
humidity  is  but  56  and  the  average  nebulosity  only  3 '9,  as  against 
62  and  4'1  at  even  so  dry  a  place  as  Krasnovodsk.  Still,  at  those 
places  where  the  mountain  streams  are  closer  to  one  another,  as  at 
Geok-tepe,  Askabad,  Lutfabad,  and  Kahka,  the  villages  are  more 
populous,  and  the  houses  are  surrounded  by  gardens,  every  square 
yard  and  every  tree  of  which  is  fed  by  irrigation. 

Beyond  this  narrow  strip  of  irrigated  laud  begins  the  desert, — 
the  Kara-kum, — which  extends  from  the  mountains  of  Khorasan 
to  Lake  Aral  and  the  Ust-Urt,  and  from  the  Caspian  to  the  Amu, 
interrupted  only  by  the  oases  of  Merv  and  Tejefi.  It  appears,  how 
ever,  that  the  terrible  shifting  sands  blown  into  barkhans,  or 
elongated  hills,  sometimes  50  and  60  feet  in  height,  are  grouped 
chiefly  in  the  west,  where  the  country  has  more  recently  emerged 
from  the  sea.  Farther  to  the  east  the  barkhans  are  more  stable, 
their  slopes  being  covered  with  bushes  (for  the  most  part  leafless); 
the  caravans  sometimes  follow  their  crests,  and  the  shifting  sands 
occupy  restricted  spaces.  Large  areas  amidst  the  sands  are  occupied 
by  takyrs,  or  flat  surfaces  covered  with  clay  which  is  hard  as  a  rule, 
but  becomes  almost  impassable  after  heavy  rains.  In  these  takyrs 
the  Turcomans  dig  ditches,  draining  into  a  kind  of  cistern — the 
kak — where  the  water  of  the  spring  rains  keeps  for  a  few  mouths. 
Wells  are  sunk  also  along  the  routes  of  the  caravans,  and  water 
is  found  in  them  at  depths  of  10  to  50  or  occasionally  100  feet  and 
more.  All  is  not  desert  in  the  strict  sense  ;  in  spring  there  is  for 
the  most  part  a  covering  of  grass,  which  allows  of  journeys  across 
the  desert.  There  are  footpaths  in  several  directions,  especially 
from  the  irrigated  and  cultivated  Atok  towards  Khiva. 

The  vegetation  of  the  Kara-kum  cannot  be  described  as  poor ; 
the  typical  representative  of  the  sand  deserts  of  Asia,  the  saksaul 
(Anabasis  Ammodendron),  has  been  almost  destroyed  within  the 
last  hundred  years,  and  never  appears  in  forests,  but  the  borders 
of  the  spaces  covered  with  salted  clay  are  brightened  by  forests  of 
tamarisk,  which  are  inhabited  by  great  numbers  of  the  desert 
warbler  (Atraphoniis  aralensis) — a  typical  inhabitant  of  the 
sands, — sparrows,  and  ground-choughs  (Podoccs};  the  Honiara 
macquennii,  Gray,  though  not  frequent,  is  characteristic  of  the 
region.  Hares  and  foxes,  jackals  and  wolves,  marmots,  moles, 
hedgehogs,  and  one  species  of  marten  live  in  the  steppe,  especially 
in  spring.  As  a  whole,  the  fauna  is  richer  than  might  be  sup 
posed,  while  in  the  Atok  it  contains  representatives  of  all  the 
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species  known  in  Turkestan,  mixed  with  Persian  and  Himalayan 
species.1 

The  Uzboi. — A  feature  distinctive  of  the  Turcoman  desert  is  seen 
in  the  very  numerous  shors,  or  elongated  depressions,  the  lower 
portions  of  which  are  occupied  mostly  with  sand  impregnated  with 
brackish  water.  They  are  obviously  the  remains  of  brackish  lakes, 
and,  like  the  lakes  of  the  Kirghiz  steppes,  they  often  follow  one 
another  in  close  succession,  thus  closely  resembling  river-beds. 
As  the  direction  of  these  shors  is  generally  from  the  higher  terraces 
watered  by  the  Amu-Daria  towards  the  lowlands  of  the  Caspian, 
they  were  usually  regarded  as  old  beds  of  the  Amu-Daria,  and  were 
held  to  support  the  idea  of  its  once  having  flowed  across  the  Turco 
man  desert  towards  what  is  now  the  Caspian  Sea.  A  few  years 
ago  it  seemed  almost  settled,  not  only  that  that  river  (see  Oxus) 
flowed  into  the  Caspian  during  historical  times,  but  that,  after 
having  ceased  to  do  so  in  the  7th  century,  its  waters  were  again 
diverted  to  the  Caspian  about  1221.  A  succession  of  elongated 
depressions,  having  a  faint  resemblance  to  old  river-beds,  was 
traced  from  Urgenj  to  the  gap  between  the  Great  and  the  Little 
Balkans,  marked  on  the  maps  as  the  Uzboi,  or  old  bed  of  the 
Oxus.2  The  idea  of  again  diverting  the  Amu  into  the  Caspian 
was  thus  set  afloat,  and  expeditions  were  sent  out  for  explora 
tions  with  this  view.  The  result  of  these  investigations  by  Russian 
engineers,  especially  Hedroitz,  Konshin,  MushketofT,  Lessar,  and 
Svintsoff,3  was,  however,  to  show  that  the  Uzboi  is  no  river-bed 
at  all,  and  that  no  river  has  ever  discharged  its  waters  in  that 
direction.  The  existence  of  an  extensive  lacustrine  depression,  where 
the  small  Sary-kamysh  lakes  are  now  the  only  remains  of  a  wide 
basin,  was  proved,  and  it  became  evident  that  this  depression,  having 
a  length  of  more  than  130  miles,  a  width  of  70  miles,  and  a  depth 
of  280  feet  below  the  present  level  of  Lake  Aral,  would  have  to  be 
filled  by  the  Amu,  before  its  waters  could  advance  farther  to  the 
south-west  The  sill  of  this  basin  being  only  28  feet  below  the 
present  level  of  Lake  Aral,  this  latter  could  not  be  made  to  dis 
appear,  nor  even  be  notably  reduced  in  size  by  the  Amu  flowing 
from  Urgenj  to  the  south-west.  A  more  careful  exploration  of  the 
Uzboi  has  shown  moreover  that,  while  the  deposits  in  the  Sary- 
kamysh  depression,  and  the  Aral  shells  they  contain,  bear  unmis 
takable  testimony  as  to  the  fact  of  the  basin  having  once  been  fed 
by  the  Amu-Daria,  no  such  traces  are  found  along  the  Uzboi  below 
the  Sary-kamysh  depression ; 4  on  the  contrary,  shells  of  molluscs 
still  inhabiting  the  Caspian  are  found  in  numbers  all  along  it,  and 
the  supposed  old  bed  has  all  the  characters  of  a  series  of  lakes  which 
continued  to  subsist  at  the  hillfoots  of  the  Ust-Urt  plateau,  while 
the  Caspian  was  slowly  receding  westwards  during  the  Post- Pliocene 
period.  On  rare  occasions  only  did  the  waters  of  the  Sary-kamysh, 
when  raised  by  inundations  above  the  sill  just  mentioned,  send 
their  surplus  into  the  Uzboi.  It  appears  most  probable  that  in  the 
16th  century  the  Sary-kamysh  was  confounded  with  a  gulf  of  the 
Caspian  ;5  and  this  gives  much  plausibility  to  Konshiu's  supposi 
tion  that  the  changes  in  the  lower  course  of  the  Amu  (which  no 
geologist  would  venture  to  ascribe  to  man,  if  they  were  to  mean 
the  alternative  discharge  of  the  Amu  into  the  Caspian  and  Lake 
Aral)  merely  meant  that  by  means  of  appropriate  dams  the  Amu 
was  made  to  flow,  in  the  13th,  14th,  15th,  and  16th  centuries, 
alternately  into  Lake  Aral  and  into  the  Sary-kamysh. 

As  for  the  ancient  texts  with  regard  to  the  Jaxartes  and  Oxus, 
it  becomes  more  and  more  probable  that  their  interpretation,  if 
possible  at  all,  is  only  so  when  it  is  admitted  that,  since  the  epoch 
to  which  these  relate,  the  outlines  of  the  Caspian  Sea  and  Lake 
Aral  have  undergone  notable  changes,  commensurate  with  those 
which  are  supposed  to  have  occurred  in  the  courses  of  the  Central 
Asian  rivers.  The  desiccation  of  the  Aral-Caspian  basin  proceeded 
with  such  rapidity  that  the  shores  of  the  Caspian  could  not  possibly 
maintain  for  some  twenty  centuries  the  outlines  which  they  have 
at  present.  When  studied  in  detail,  the  general  configuration  of 
the  Transcaspian  region  leaves  no  doubt  that  both  the  Jaxartes 
and  the  Oxus,  with  its  former  tributaries,  the  Murghab  aud  the 
Tejen,  once  flowed  towards  the  west;  but  the  Caspian  of  that  time 


1  See  N.  Zarudnyi,    "  Les  Oiseaux  de  la  Centime  Transcaspienne."  in  Bull. 
Soc.  Nat.  Mosc.,  1885. 

2  It  is  to  be  observed  that  on  the  original  Russian  map  of  the  Transcaspian, 
drawn  immediately  after  the  survey  of  the  Uzboi  had  been  completed,  tiie  Uzboi 
has  not  the  continuity  which  is  given  to  it  on  subsequent  maps. 

3  Their  original  papers  are  printed  in  the  livestia  of  the  Russian  Geogr.  Soc., 
1883  to  1887,  as  also  in  the  Journal  of  the  Russian  Ministry  of  Roads  and  Com 
munications. 

*  According  to  A.  E.  Hedroitz  and  A.  M.  Konshin  the  old  Tonu-Daria  bed  of 
the  Amu  contains  shells  of  molluscs  now  living  in  the  Amu  (Cyrena  fluminalis, 
Dreissena  polymorpha,  and  Anodonta).  The  Sary-kamysh  basin  is  characterized 
by  deposits  containing  Neritina  liturata,  Dreissena  polymorpha,  and  Lymnxus, 
characteristic  of  this  basin.  Below  the  Sary-kamysh  there  are  no  more  deposits 
containing  shells  characteristic  for  the  Amu;  Anodontss  are  found  quite  occasion 
ally  on  the  surface,  not  in  beds,  in  company  with  the  Caspian  Cardium  (Didacna) 
trigonoidei,  var.  crassum,  Cwdium  piramidatum,  Dreissena  polymorpha,  D. 
roitriformis,  Hydrobia  caspia,  Neritina  liturata,  and  Dreitsena  brardii  ;  the 
red  clays  with  these  fossils  extend  for  130  miles  to  the  east  of  the  Caspian 
(Izvestia  of  Russ.  Geog.  Soc.,  1883  and  1886). 

4  As  by  Jenkinson,  who  mentions  a  sweet-water  gulf  of  the  Caspian  within  six 
days'  march  from  Khwarezm,  by  which  gulf  he  could  mean  nothing  but  the  Sary- 
kamysh  depression. 


was  not  the  sea  of  our  days ;  its  gulfs  penetrated  the  Turcoman 
steppe,  and  washed  the  base  of  the  Ust-Urt  plateau,  as  is  shown 
by  the  deposits  of  its  shells  described  by  the  Russian  engineers. 

Kelif-Uzboi. — There  is  also  no  doubt  that,  instead  of  flowing 
north-westward  of  Kelif,  the  Amu  once  flowed  to  join  the  Murghab 
and  Tejen ;  the  succession  of  depressions  described  by  the  Russian 
engineers  as  the  Kelif-Uzboi6  supports  this  hypothesis,  which  a 
geographer  cannot  avoid  making  when  studying  a  map  of  the 
Transcaspian  region;  but  the  date  at  which  the  Oxus  followed 
such  a  course,  and  the  extension  which  the  Caspian  basin  then  had 
towards  the  east,  remain  unsettled.  Much,  however,  has  still  to 
be  done  before  we  can  fully  reconstruct  the  geological  history  of 
that  region  since  the  Pliocene  epoch,  or  show  how  far  the  data  of 
Pliny,  Strabo,  and  Ptolemy  were  descriptions  of  actual  facts.7 

Population. — With  the  exception  of  some  35,000  Kirghiz  en 
camped  with  their  herds  on  the  Ust-Urt  plateau  (a  swelling  some 
600  to  1000  feet  in  height  and  nearly  92,000  square  miles  in  extent, 
which,  owing  to  its  dryness  and  cold  winter,  can  be  inhabited  only 
by  nomad  cattle-breeders)  and  a  few  Persians  in  the  Lutfabad  and 
Shilghyan  villages  of  the  Atok,  the  whole  of  the  population  of  the 
Transcaspian  region  consists  of  Turcomans.  Until  a  very  recent 
date  their  chief  occupation  was  cattle-rearing  and  robbery.  Even 
those  Turcomans  who  had  settled  abodes  on  the  oases  of  the  Atok, 
Tejen,  and  Merv  were  in  the  habit  of  encamping  during  spring  in 
the  steppes,  and  there  practising  robbery.  Robber  bands  were 
easily  formed,  and  on  their  powerful  horses  they  extended  their 
excursions  to  distancesof  200  and  300  miles  from  their  abodes.  The}' 
infested  the  Astrabad  province  ;  and  the  villages  of  the  khanates 
of  Afghan  Turkestan,  from  Balkh  to  Meshhed,  were  periodically 
devastated  by  them.  The  aspect  of  the  steppe  has,  however, 
greatly  changed  since  the  Russian  advance,  the  fall  of  the  Turco 
man  stronghold  of  Geok-tepe,  and  the  massacres  which  ensued  ; 
the  Persians  are  already  beginning  to  avenge  themselves  on  the 
inhabitants  of  the  Atok  by  disputing  with  them  the  supplies  of 
water  coming  from  the  Kopet-dagh. 

The  chief  oasis  of  the  Turcoman  desert  is  the  Atok,  which 
extends  along  the  base  of  the  Kopet-dagh,  and  is  now  traversed 
by  the  Trauscaspian  railway.  The  Akhal  and  the  Arakadj  oases, 
collectively  called  Atok,  now  have  a  population  of  about  42,000 
Tekke-Turcomans,  who  have  recently  settled  there,  and  live  for  the 
most  part  in  miserable  clay  huts  or  in  felt  tents  (kibitkas).  They 
raise  wheat,  barley,  aud  lucerne  ;  and  the  Persians  have  excellent 
gardens.  Some  cotton  is  also  grown,  and  the  culture  of  the  silk 
worm  is  beginning  to  spread.  The  chief  settlements  are  Askabad, 
Kizil-arvat,  and  Geok-tepe. 

The  oasis  of  MERV  (q.v.)  is  inhabited  by  Akhal-tekkes  (about 
160,000),  mostly  poor.  In  January  1887  they  submitted  to  Russia. 

The  oasis  of  Tejeft  has  recently  sprung  up  where  the  river  Tejen 
(Heri-rud)  terminates  in  the  desert.  Formerly  it  was  only  tem 
porarily  visited  by  the  Tekkes  who  came  to  cultivate  the  fields  in 
summer.  In  1883  it  was  estimated  to  have  7500  inhabitants. 

South-  IPest  2'urcomania. — The  region  between  the  Heri-rud  and 
the  Murghab,  as  they  issue  from  the  highlands,  described  in  English 
maps  under  the  name  of  Badhyz,  and  by  the  Russians  as  South-West 
Turcomania,  has  of  late  attracted  a  good  deal  of  attention  since  the 
Russian  occupation  of  Sarakhs  on  the  Tejen  (see  AFGHANISTAN  and 
PERSIA)  and  Penjdeh  on  the  Murghab.  It  has  the  characters  of  a 
plateau  reaching  about  2000  feet  above  the  sea,  with  hills  500  and 
600  feet  high  covered  with  sand,  the  spaces  between  being  filled 
with  loess.  The  Borkhut  Mountains  which  connect  the  Kopet-dagh 
with  the  Sefid-kuh,  reach  3000  to  4000  feet,  and  are  crossed  in  a  gorge 
by  the  Heri-rud.  Thickets  of  poplar  and  willow  follow  the  courses 
of  both  the  Murghab  and  Heri-rud,  and  the  trees  reach  a  considerable 
size.  Pistachio  and  mulberry  trees  grow  in  isolated  groups  on  the 
hills ;  but  there  are  few  places  available  for  culture,  and  the  Saryks 
(some  60,000  in  number)  congregate  in  only  two  oases  at  Yor-otan 
and  Penjdeh.  Cattle-breeding  is  their  chief  occupation,  and  enables 
them  to  live  in  a  certain  degree  of  affluence.  Brigandage,  formerly 
a  notable  source  of  income,  is  now  being  suppressed.  The  Sarakhs 
oasis  is  now  occupied  by  the  Salors,  hereditary  enemies  of  the 
Tekkes,  who  number  about  3000  tents  at  Old  Sarakhs,  and  1700 
more  on  the  Murghab,  at  Tchardjui,  at  Maimene,  and  close  to  Herat. 

Great  modifications  in  the  life  of  the  steppe  have  of  course  been 
brought  about  by  the  Russian  conquest,  which  was  followed  with 

•  In  connexion  with  this  southern  "old  bed,"  it  is  worthy  of  notice  that  the 
Ersari-Turcomans  call  it  Unghyuz  or  Ongnz  ("  dry  old  bed  "),  and  there  can  be 
no  doubt  that  when  the  Bolshoi  Tchertezh  of  the  16th  century  (speaking  from 
anterior  information)  mentions  a  river,  Ughyuz  or  Ugus,  flowing  to  the  west  from 
the  Amu  towards  the  Caspian,  it  is  merely  describing  as  a  river  what  its  very 
name  shows  to  have  been  a  dry  bed,  only  supposed  to  have  been  once  occupied 
by  a  river.  The  similarity  of  the  names  Ongus  and  Ugus  with  the  Ogns  and 
Ochus  is  so  striking  that  one  is  inclined  to  see  in  the  Ogus  or  Ochns  nothing  but 
the  mention  of  a  dry  old  bed.  Compare  Petrusevitch,  "  The  South-East  Shores 
of  the  Caspian,"  in  Zapiski  of  the  Caucasian  Geogr.  Soc.,  vol.  xi.,  1880. 

7  Such  an  intermingling  of  modern  data  with  older  traditions  is  not  unknown 
to  geographers.  A  striking  instance  of  it  is  given  in  the  supposed  connexion  of 
Lake  Aral  with  the  Arctic  Ocean  during  historical  times  ;  physical  changes  are 
proceeding  so  rapidly  in  Asia  that  we  find  traces  of  like  survivals  of  traditions 
even  in  tliis  age  of  accurate  surveys. 
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great  rapidity  by  the  construction  of  a  railway  from  Mikhailovsk 
on  the  Caspian  to  Kizil-arvat  and  Sarakhs,  and  thence  to  Merv  and 
north-eastward  to  Tchardjui  on  the  Amu,  from  which  point  it  is 
now  being  continued  across  Bokhara  towards  Samarkand.  Attempts 
at  growing  cotton  and  tea  are  being  made,  and  land  has  been 
rented  at  Merv  for  cotton  plantations.  Cotton  is  to  be  pressed  by 
steam  at  Bokhara  and  Tchardjui,  to  be  sent  to  Russia  by  the  Trans- 
caspian  railway. 1 

Caspian  Littoral. — The  Caspian  littoral  is  divided  into  two 
districts,  Krasnovodsk  and  Manghishtak.  The  former  has  about 
15,500  settled  inhabitants  and  3056  Turcoman  kibitkas  (partly 
shifted  in  summer  to  Persian  territory).  The  chief  settlements 
of  the  district  are  Krasnovodsk  on  the  Krasnovodsk  Gulf; 
Mikhailovsk,  the  terminus  of  the  Transcaspian  railway,  in  regular 
communication  by  steamer  with  Baku  ;  and  Tchikishlyar,  close  to 
the  mouth  of  the  Atrek.  The  Manghishtak  district,  which  includes 
the  Ust-Urt  plateau,  has  a  population  of  about  34,500  Kirghiz. 
Its  chief  settlement  is  Alexandrovsk. 

The  total  population  of  the  Transcaspian  region  was  estimated 
in  1883— that  is,  before  the  annexations  in  South-West  Turcomania 
—at  from  214,000  to  260,000  inhabitants  (P.  A.  K.) 

See  vol.  TRANSCAUCASIA,  the  name  given  to  that  portion  of 
the  Russian  empire  (in  Caucasus,  Armenia,  and  Asia 

U  ITI  ^inor)  which  lies  to  the  south  of  the  main  Caucasus  ridge. 
It  comprises  the  governments  of  Kutais  (inclusive  of  the 
province  of  Batum),  Tiflis,  Elisabethpol,  Erivaii,  and  Kars, 
with  parts  of  Daghestan  and  most  of  Baku,  and  the 
separate  military  districts  of  Tchernomorsk  and  Zakataty. 
Sometimes  Transcaucasia  is  identified  with  Southern 
Caucasus,  and  then  it  is  intended  to  include  the  whole  of 
Daghestan.  So  denned,  it  would  have  an  area  of  95,930 
square  miles,  and  a  population  of  4,173,380. 

Three  regions  must  be  distinguished  : — (1)  the  narrow 
strip  of  land  between  the  main  Caucasus  ridge  and  the 
Black  Sea  (TCHERXOMOESK  district,  q.v.)  ;  (2)  the  broad 
valley,  watered  by  the  Rion  in  the  west  and  the  Kura  in 
the  east,  which  separates  the  main  Caucasus  ridge  from 
the  region  next  to  be  mentioned ;  (3)  the  highlands, 
mountains,  and  plateaus  of  Lazistan,  Kars,  and  Armenia. 

The  valley  referred  to,  which  crosses  the  isthmus  from 
the  Black  Sea  to  the  Caspian,  consists  of  two  widely 
different  sections, — the  drainage-area  of  the  Rion,  which  is 
Mediterranean  in  its  physical  characteristics,  and  the  valley 
of  the  Kura  and  Araxes,  which  slopes  to  the  Caspian, 
and  in  its  lower  parts  becomes  purely  cis-Caspian.  The 
Mesques  or  Meshik  Mountains  (3000-5000  feet),  a  ridge 
running  south-west  to  north-east,  and  probably  a  con 
tinuation  of  the  Black  Sea  coast  ridge  (Tchorokh  Moun 
tains),  separate  the  two.  The  drainage  area  of  the  Rion, 
which  corresponds  approximately  to  the  government  of 
Kutais,  includes  the  former  provinces  of  Imeritia,  Min- 
grelia,  Guria,  and  Swanetia  on  the  upper  Ingur  and  Tshenis- 
tshali.  With  the  exception  of  the  valley  of  the  Rion 
(some  25  miles  broad),  and  the  sandy  and  marshy  littoral, 
it  is  wholly  occupied  by  spurs  of  the  main  Caucasus  ridge, 
the  Meshik,  and  theWakhan  Mountains;  the  last-named  rise 
to  10,000  and  11,000  feet  above  the  sea  in  their  highest 
summits,  and  are  intersected  by  deep  and  fertile  valleys. 
The  region  is  characterized  by  a  heavy  rainfall  and  a  moist 
maritime  climate.  The  vegetation,  which  is  luxuriant,  is 
of  a  circum-Mediterranean  character  :  fine  forests  of  de 
ciduous  trees  clothe  the  mountain  slopes,  and  the  high 
land  villages  nestle  amid  thickets  of  azalea,  almond,  and 
rhododendron.  Maize,  the  mulberry,  the  vine,  and  a  great 
variety  of  fruit  trees  are  cultivated.  Mingrelia  and 
Imeritia  are  the  real  gardens  of  Caucasus  ;  but  the  high 
valleys  tributary  to  the  Ingur,  inhabited  by  Swanians,  are 
wild  and  difficult  of  access ;  in  some  of  them,  which  are 
narrow  and  marshy,  fevers  and  scurvy  prevail.  The  Rion 
is  not  navigable,  and  of  its  tributaries  only  the  Tshenis- 

1  No  Russian  sea  shows  so  rapid  a  growth  of  navigation  as  the  Caspian 
Sea  during  the  last  fifteen  years.  In  1884  no  less  than  1945  steamers 
(611,000  tons),  engaged  in  foreign  trade,  entered  the  Russian  ports  of 
the  Caspian,  as  against  409  (113,000  tons)  in  1876. 


tshali  and  the  Kvirila  are  worthy  of  mention.  Several 
lakes  (such  as  the  Paleostom,  surrounded  by  marshes  at  the 
mouth  of  the  Rion)  occur  in  the  coast  region.  The  popu 
lation  consists  of  Imeritians,  Mingrelians,  Gurians,  and 
Swanians,  all  belonging  to  the  Kartvelian  branch  of 
Caucasians  (see  vol.  x.  p.  433),  with  a  few  Ossetians,  Jews, 
Armenians,  and  Tartars.  Russians  are  not  numerous. 

The  pass  of  Suram,  by  which  the  Transcaucasian  railway  now 
crosses  the  Mesques  Mountains,  leads  from  the  valley  of  the  Riou. 
to  that  of  the  Kura.  Spurs  from  the  Caucasus  and  the  Anti- 
caucasus  fill  up  the  broad  longitudinal  depression  between  these, 
so  that  above  Tiflis  the  bottom  of  the  valley  is  but  a  narrow  strip. 
But  below  that  city  it  suddenly  widens,  and  stretches  for  nearly 
350  miles  eastward  towards  the  Caspian  with  a  steadily  increasing 
breadth,  until  it  becomes  nearly  100  miles  wide  in  the  steppe  of 
Mugan  on  the  Caspian  littoral.  The  snow-clad  peaks  of  the  main 
Caucasus,  descending  by  short  steep  slopes,  fringe  the  valley  on 
the  north-east ;  while  a  huge  wall,  much  lower,  and  having  the 
characters  of  a  border-ridge  of  the  Armenian  plateau,  bounds  the 
valley  on  the  south-west.2  The  floor  of  the  valley  gently  slopes 
from  1200  feet  at  Tiflis  to  500  feet  in  its  middle,  and  to  85  feet  below 
the  level  of  the  ocean  on  the  Caspian  shore ;  but  a  plateau  ranging 
from  2000  to  3000  feet  in  height,  very  fertile  along  the  Atazan,  a 
left-hand  tributary  of  the  Kura,  stretches  along  the  southern  hill- 
foots  of  the  main  ridge.  In  its  lower  course  the  Kura  is  joined  by 
the  Araxes,  a  river  nearly  as  large  as  itself,  which  brings  to  it  the 
waters  of  the  Armenian  plateau. 

The  highest  mountains  of  the  Caucasus  enclose  the  upper  parts 
of  the  valley  (now  the  government  of  Tiflis).  An  unbroken  series 
of  peaks,  from  10,000  to  12,600  feet  in  height,  mostly  snow-clad 
and  separated  by  but  slight  depressions,  is  seen  in  profile  as  one 
looks  from  some  height  of  the  Anticaucasus  towards  the  main  chain 
and  the  broad  valley  of  the  Kura.  Deep  short  gorges  and  valleys 
indent  the  steep  slopes  which  are  inhabited  by  Ossetians,  Tushes, 
Pshavs,  and  Khevsurs  in  the  west,  and  by  the  various  tribes  of  the 
Lesghians  in  the  east.  Every  available  patch  is  used  in  these  high 
and  stony  valleys  for  the  culture  of  barley,  even  at  heights  of  7000 
and  8000  feet  above  the  sea;  but  cattle-breeding  is  the  chief 
resource  of  the  mountaineers,  whose  little  communities  are  separated 
from  one  another  by  passes  in  few  cases  lower  than  10,000  feet. 
The  steppes  which  cover  the  bottom  of  the  valley  are  for  the  most 
part  too  dry  to  be  cultivated  without  irrigation.  It  is  only  nearer 
the  hillfoots  in  Kahetia,  where  multitudinous  streams  supply  the 
fields  and  the  gardens  of  the  plateau  of  the  Atazan,  that  wheat, 
millet,  and  maize  are  grown,  and  orchards,  vineyards,  and  mulberry- 
tree  plantations  are  possible.  Lower  down  the  valley  cattle-rearing 
becomes  the  chief  source  of  wealth,  while  in  the  small  towns  and 
villages  of  the  former  Georgian  kingdom  (see  GEORGIA)  various 
petty  trades,  testifying  to  a  high  development  of  artistic  taste  and 
technical  skill,  are  widely  diffused.  Further  down  the  Kura,  in  the 
government  of  Elizabethpol,  and  especially  on  the  right  bank  of  the 
river,  a  population  of  Russian  agriculturists — chiefly  Nonconformists 
— is  rapidly  springing  up,  so  that  corn  is  exported  from  the  villages 
on  the  Ganja.  The  slopes  of  the  Anticaucasus  are  covered  with 
beautiful  forests,  and  the  vine  is  grown  at  their  base,  while  in  the 
broad  and  wide  steppes  the  Tartars  rear  cattle,  horses,  and  sheep. 
The  lower  part  of  the  Kura  valley,  which  belongs  mainly  to  the 
province  of  Baku,  assumes  the  character  of  a  dry  steppe  where  the 
rainfall  hardly  reaches  137  inches  at  Baku,  and  is  still  less  in  the 
Mugan  steppe  (in  most  striking  contrast  with  the  moistness  of  the 
Lenkoran  region  close  by).  The  steep  slopes  of  the  Great  Caucasus 
are  still  covered  with  thriving  forests ;  but  forests  and  meadows  dis 
appear  in  the  steppe,  whose  scanty  vegetation  has  a  Central- Asian 
character.  Only  tugais,  or  thickets  of  poplar,  dwarf  oak,  tama 
risk,  and  so  on,  follow  the  actual  course  of  the  Kura,  whose  delta  is 
covered  with  impenetrable  growths  of  rushes.  The  Mugan  steppe, 
however,  does  not  deserve  its  ancient  evil  reputation ;  the  serpents 
with  which  it  was  said  to  abound  are  entirely  fabulous,  and  in  the 
winter  it  is  full  of  life ;  herds  of  antelopes  roam  over  it,  and  its 
southern  irrigated  parts  promise  to  become  the  granary  of  Caucasus,3 
although  its  unirrigated  parts  will  probably  never  recover  their 
former  richness,  the  Kura  having'excavated  its  bed  to  a  much  greater 
depth.  The  Apsheron  peninsula,  in  which  the  Great  Caucasus 
terminates  at  Baku,  to  be  continued  farther  south-east  by  a  sub 
marine  plateau  of  the  Caspian,  is  the  seat  of  those  remarkable 
naphtha  springs  which  have  recently  given  rise  to  an  important 
industry  and  now  supply  most  of  the  Volga  steamers  with  fuel ; 
while  the  western  shores  of  the  wide  Kizil-agatch  Bay — the  Tatysh, 
or  Lenkoran  district  on  the  slopes  of  the  Armenian  plateau — on 
account  of  their  rich  vegetation,  fertile  soil,  and  moist  climate,  are 
one  of  the  most  beautiful  possessions  of  Russia  in  Asia. 

2  For  this  valley  and  the  contrasts  between  the  Caucasus  and  Anti 
caucasus,  see  Radde  R  Ornis  Caucasica,  Cassel,  1884. 

3  Seidlitz,  Spiski  nasdennykh  myest  BaTdnshoi  gubernii. 
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The  population  includes  only  a  few  Russians  (about  16,000) ;  the 
majority  are  Tartar  shepherds,  next  to  whom  come  the  Iranian 
Tates  and  Talyshes  (the  latter  probably  aborigines  of  Baku),  who 
constitute  23 '1  per  cent,  of  the  population;  some  27,000  Armenians, 
chiefly  about  Shemakha,  and  35,000  Kurins,  or  Lezghians,  on  the 
slope  of  the  Great  Caucasus,  must  be  added,  as  also  some  Jews  and 
Arabs. 

A  mining  industry  of  some  importance  has  been  growing  up  of 
late  in  this  part  of  Transcaucasia.  The  copper  works  of  Kedabek  in 
Elizabethpol  yield  from  10,000  to  15,000  cwts.  of  copper  annually; 
nearly  300,000  cwts.  of  manganese  are  extracted  in  Kutais,  and 
30,000  cwts.  of  sulphur  in  Daghestan  and  Baku  ;  the  coal-mines  of 
Kutais,  the  alum  ores  of  Elizabethpol,  and  the  fire-clay  and  cement 
of  Tchernomorsk,  are  but  recently  opened  up. 

The  highlands  of  Transcaucasia,  which  extend  from 
north-west  to  south-east  for  nearly  375  miles,  with  an 
average  width  of  160  miles,  must  in  their  turn  be  sub 
divided  into  two  sections — the  Armenian  plateau,  including 
the  provinces  of  Erivaii  and  Kars  and  parts  of  Baku,  and 
the  Black  Sea  coast-region,  including  the  former  province 
of  Batum  (now  the  Batum  and  Artvin  districts  of  Kutais). 

The  former  of  those  is  an  immense  plateau  separated  by 
the  valley  of  the  Araxes  from  the  highlands  of  Adherbaijan 
and  of  Turkish  Armenia,  which  belong  to  the  drainage-areas 
of  the  Euphrates  or  those  of  Lakes  Van  and  Urmia.  All  over 
Kars  and  Erivan  is  a  series  of  plateaus  ranging  in  altitude 
from  5000  to  6500  feet,  sometimes  quite  flat,  sometimes 
broadly  undulating,  covered  with  rich  meadows,  and  for 
the  most  part  available  for  agriculture.  Dome-shaped 
mountains,  isolated,  or  grouped  into  relatively  low  ridges, 
rise  from  these  plateaus  to  heights  which  range  from  8000 
to  9500  feet,  and  occasionally  reach  10,000  or  11,000 
above  sea-level.  Several  summits  in  the  east  exceed  that 
height,  and  the  Alaghoz  reaches  13,436  feet. 

This  plateau  region  is  bounded  on  the  south  by  the  valley  of  the 
Araxes,  the  river  which  forms  the  frontier  with  Turkey,  except 
where  it  is  crossed  by  Russia  in  the  south  of  Kars  and  west  of 
Erivan.  There  the  river  flows  in  a  broad  valley  4500  feet  above 
sea-level,  and  the  Kars  plateau  falls  towards  it  by  a  steep  slope, 
while  on  the  other  side  a  steep,  rocky  ridge  of  exceedingly  wild 
aspect  rises  as  the  northern  border-ridge  of  the  South  Armenian 
(Alashkert)  plateau  and  the  water-parting  between  the  Caspian  Sea 
and  the  Indian  Ocean.  This  ridge,  which  includes  the  Allah-dagh 
and  Kbsa-dagh  (10,720  and  11,260  feet  respectively),  as  also  the 
Great  and  Little  Ararats  (17,100  and  12,990  feet),  has  no  general 
name,  but  is  described  under  the  names  of  Shah-ioly,  or  Agri-dagh. 1 

A  number  of  lakes  occur  on  the  plateau,  especially  along  its 
northern  border-ridge,  the  chief  being  that  of  Goktcha,  an  extensive 
alpine  basin  (500  square  miles  6310  feet  above  sea-level)  sur 
rounded  by  wild  mountains.  Most  of  the  depressions  of  the 
plateau  bear  traces  of  having  been  under  water  during  the  Lacustrine 
(Post-Glacial)  period.  Granites  and  other  unstratified  rocks  con 
stitute  the  nucleus  of  the  Armenian  and  Kars  plateaus.  These  are 
covered  with  Azoic  slates,  and  partly  with  Devonian  and  Carbonifer 
ous  deposits ;  Jurassic  and  Cretaceous  are  wanting,  but  the  Tertiary 
(Eocene  and  Miocene)  are  widely  spread  both  in  the  valley  of  the 
Rion  and  Kura  and  in  the  depressions  of  the  plateau.  Rocks  of 
volcanic  origin  are  widely  diffused  all  over  Erivan :  the  Alexandropol 
plateau,  surrounded  by  extinct  volcanoes,  is  all  covered  with  volcanic 
products,  which  overlie  the  Tertiary  deposits  and  in  turn  are  covered 
with  Glacial  boulder-clay. 

The  Alaghbz,  the  Ararats,  and  the  peaks  around  Lake  Goktcha 
are  huge  trachitic  masses  surrounded  by  volcanic  rocks.  Iron  and 
copper  ores  are  widely  spread;  alum  and  rock-salt  are  obtained, 
the  latter  at  Kulpi  and  Nakhichevan.  Mineral  springs  are  numer 
ous.  The  region  is  watered  by  the  upper  Araxes— too  rapid  and 
rocky  to  be  navigated— and  its  tributaries,  most  of  which  flow  at 
the  bottoms  of  deep  gorges.  The  upper  Kura  waters  western  Kars. 
The  climate  presents  all  the  varieties  which  might  be  expected  in 
a  region  of  so  varied  altitudes.  While  cotton  grows  in  the  dry  and 
hot  climate  of  the  valley  of  the  lower  Araxes,  the  winter  is  severe 
on  the  plateau,  and  Alexandropol  (5010  feet)  has  an  average 
temperature  of  only  41° '5  (Jan.  12° -8;  July,  73° -6).  The  difference 
between  summer  and  winter  is  still  more  striking  at  Erivan  (3210 
feet),  which  has  in  January  an  average  of  only  5°  while  that  of 
August  reaches  77°7.  On  the  Kars  plateau  the  winter  is  still  more 
severe.  Kaghyzman  (4620  feet)  and  Sary-kamysh  (7800  feet)  have 
the  winter  temperature  of  Finland,  and  the  latter  place,  with  an 
annual  mean  the  same  as  that  of  Hammerfest  (36°  F.),  has  frosts  of 


1  W.    Massalsky,    "Government  of  Kars,"  in  Izveslia   of  Euss. 
Geogr.  Soc.,  vol.  xxiii.,  1887. 


27°  and  heats  of  99°.  The  vegetation  of  the  Kars  plateau  reflects 
these  extremes  of  climate,  and,  besides  the  alpine  vegetation  of  the 
high  yailas  (alpine  meadows),  we  find  there  the  Anatolian,  Armenian, 
and  Pontic  floras  meeting.  The  population  of  Erivan  consists  of 
Armenians  (54  per  cent.),  Tartars  (40  per  cent.),  some  28,000  Kurds, 
and  some  4400  Russians,  together  with  a  few  Greeks  and  Jews. 
In  localities  under  4000  feet  cotton  and  rice  are  the  chief  crops, 
oil-yielding  plants,  the  vine,  the  mulberry,  and  fruit  trees  being 
also  cultivated.  Higher  up  wheat  and  barley  are  grown,  while  at 
altitudes  above  6000  and  7000  feet  the  Tartars  and  Kurds  support 
themselves  by  rearing  cattle.  Many  petty  trades  are  developed  in 
the  towns  among  the  Armenians,  and  the  trade  of  Erivaii  with 
Persia  and  Turkey  amounts  to  about  10,000,000  roubles. 

The  population  of  the  province  of  Kars  (167,610  in  1883)  is  very 
mixed.  In  a  remote  antiquity  it  was  inhabited  by  Armenians, 
whose  capital  Ani,  Mren  with  its  beautiful  ruins  of  a  grand 
cathedral,  and  several  other  towns  now  in  ruins  testify  to  the 
former  wealth  and  populousness  of  the  country.  After  the  fall  of 
the  Armenian  empire  the  Turks  occupied  the  region  ;  Kurds  from 
Kurdistan  and  Diarbekr  invaded  the  alpine  pasturages  of  the 
valley  of  the  Araxes  ;  later  on,  Kabards,  Circassians,  Osses,  and 
Karapapakhs  found  refuge  there  ;  and  finally,  after  the  last  war 
the  Mohammedans  emigrated  to  Asia  Minor  (82,760  in  1878-81), 
while  Christian  Armenians,  Greeks,  Russian  Raskolniks,  and  some 
Yezids  took  their  place.  The  population  consists  now  of  Turks, 
Armenians,  Turcomans,  Greeks,  Kurds,  Adherbaijan  Tartars, 
Gipsies,  and  Russians.  The  Kars  sanjak,  which  was  one  of  the 
granaries  of  Turkey,  has  lost  this  reputation  ;  but  the  crops 
(chiefly  wheat  and  barley)  are  now  again  increasing  where  the  early 
frosts  do  not  interfere  with  agriculture.  Cotton  is  raised  in  the 
Olty  region ;  and  in  the  valley  of  the  Araxes  gardening  and  the 
culture  of  the  silkworm  are  widely  diffused ;  while  cattle-rearing 
is  the  chief  source  of  income  in  the  highlands,  especially  with  the 
Kurds,  who  move  their  felt  tents  on  the  yailas  to  higher  levels  as 
the  summer  sun  burns  up  the  vegetation. 

The  western  part  of  the  Transcaucasian  highlands  com 
prises  the  Batum  and  Artvin  districts,  which  now  belong 
to  Kutais.  The  whole  of  the  region  is  occupied  by  alpine 
ridges — the  Pontic  ridge  in  the  west,  and  those  of  Arjar 
and  Arsian  in  the  east,  whose  highest  peaks  rise  to  10,000 
and  11,000  feet,  without,  however,  reaching  the  limits  of 
perpetual  snow.  The  Tchorokh  and  its  tributaries,  moun 
tain  streams  enclosed  in  deep  valleys,  water  the  region  ; 
the  Tchorokh  is  navigable  by  small  boats  for  60  miles. 

The  coast  region  enjoys  an  excellent  climate;  the  average  yearly 
temperature  at  Batum  is  65°  F.,  that  of  the  coldest  month 
(February)  being  41° -5,  and  that  of  July  76° '5.  During  the  last 
four  years  the  thermometer  never  fell  lower  than  39° -5  at  Batum. 
The  rainfall  is  excessive  (93*4  inches),  and  days  are  recorded  on 
which  the  amount  of  rain  exceeded  10  inches.  The  region  has 
accordingly  a  very  luxuriant  and  subtropical  vegetation,  and  even 
higher  up  the  hills  the  villages  are  literally  buried  amidst  gardens. 
The  higher  hills  have  luxuriant  meadows.  Rice  is  cultivated  in 
the  coast  region,  and  millet,  barley,  tobacco,  and  a  variety  of  fruit- 
trees  on  higher  altitudes.  The  inhabitants  (about  90,000  in  1884) 
are  chiefly  Georgians,  approaching  the  Gurians  most  nearly.  The 
Lazes  number  about  2000  and  the  Kurds  about  1000.  A  few 
Khemshilli,  or  Mohammedan  Armenians,  have  found  refuge  in  the 
gorge  of  Makrial. 

Towns. — The  chief  towns  of  Transcaucasia  are  more  important 
than  those  of  northern  Caucasus.  TIFLIS  (q.  ».),  with  104,024  in 
habitants  in  1883,  is  the  capital  of  Caucasia.  KUTAIS  (q.v.)  (13, 000), 
to  which  tradition  assigns  an  age  of  4000  or  5000  years,  has  grown 
rapidly  of  late,  owing  to  its  situation  at  the  head  of  the  alluvial 
plain  of  the  Rion  and  the  proximity  of  the  Tkvibula  coal  deposits 
and  the  Kvirila  manganese  mines.  Khoni  (4000)  and  Orpiri  are 
mere  administrative  centres  of  Kutais.  Redut-kale  (620)  has  lost 
its  importance  as  a  seaport,, and  Poti  (3110),  at  the  mouth  of  the 
Rion,  has  not  yet  become  an  important  port,  notwithstanding  efforts 
to  improve  its  roadstead  and  its  railway  connexion  with  Tiflis  and 
Baku.  The  chief  Black  Sea  port  of  Transcaucasia  is  BATTJM  (q.v. ), 
which  has  been  diligently  fortified  of  late,  and  has  now  a  popula 
tion  of  12,000.  Artvin  (5860)  and  Ardjari  are  the  two  other  chief 
towns  of  the  Batum  region.  The  chief  towns  of  the  government  of 
Tiflis  besides  its  capital  are  Gori,  capital  of  Georgia  (population 
4800),  Mtzhet  (770)  at  the  junction  of  the  Vladikavkaz  highway 
with  the  Transcaucasian  railway,  Telav  (7020),  Dushety  (3600), 
Zakatafy  (1080),  chief  town  of  a  separate  military  district,  and  Sig- 
nakh  (10,340),  which  are  built  in  the  spurs  of  the  main  chain ;  while 
Akhattsikh  (18,270),  on  the  upper  Kura  and  on  the  Kars  plateau,  is 
a  busy  centre  for  petty  trades.  The  old  city  of  Ahatkataki  (3200)  on 
the  same  plateau  is  now  a  Russian  fort.  ELIZABETHPOL,  NUKHA, 
and  SHUSHA  (qq.v.)  are  the  principal  towns  in  the  province  of 
Elizabethpol.  BAKU  (q.v.),  the  terminus  of  the  Transcaucasian 
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railway,  and  in  regular  steamer  communication  with  Mikhailovsk 
in  the  Transcaspian  region,  derives  its  importance  from  the  naphtha 
wells  which  surround  it.  SHEMAKHA  (q.v.)  (28,810),  and  Saliany 
(10,170),  at  the  head  of  the  delta  of  the  Kura,  and  notable  for  its 
fisheries,  are  the  only  places  of  importance  in  the  province  of  Baku. 
ERIVAN  (q.v.)  (12,450),  capital  of  the  province  of  Erivafi,  and  the 
chief  city  of  the  Armenian  plateau,  is  one  of  the  oldest  cities  of  the 
country,  and,  owing  to  its  position,  would  be  much  more  important 
than  it  is,  but  for  its  climate.  Etchmiadzin,  or  Vagarshapad  (2910), 
is  the  real  capital  (the  Rome)  of  Armenia,  for  its  antiquities,  mon 
astery,  library,  and  printing  offices.  Nakhitchevan  (5390)— the 
Kaxuana  of  Ptolemy— is  another  centre  of  Armenia.  The  most 
populous  town  of  fhe  region,  however,  is  Alexandropol  (23,010)  or 
GUMRI  (q.v.),  the  chief  Russian  fortress  of  Transcaucasia, — the 
other  towns  of  Erivan  being  Ani,  or  Oni,  Novobayazet  at  Lake 
Goktcha,  and  Ordubad  (3600).  The  long-disputed  EARS  (q.v.), 
which  has  now  7340  inhabitants,  is  the  chief  town  of  the  new 
Russian  province  of  the  same  name,  annexed  in  1878.  Kaghyzman 
(3700),  on  the  upper  Araxes,  is  but  a  collection  of  clay  houses  sur 
rounded  by  rich  gardens ;  Ardahan  (1270),  on  the  upper  Kura,  and 
Olty  (530)  are  the  only  other  towns  of  Kars  worthy  of  notice  as 
administrative  centres.  (P.  A.  K.) 

TRANSIT  CIKCLE,  or  MERIDIAN  CIRCLE,  an  instru 
ment  for  observing  the  time  of  a  star's  passing  the 
meridian,  at  the  same  time  measuring  its  angular  distance 
from  the  zenith.  The  idea  of  having  an  instrument 
(quadrant)  fixed  in  the  plane  of  the  meridian  occurred 
even  to  the  ancient  astronomers,  and  is  mentioned  by 
Ptolemy,  but  it  was  not  carried  into  practice  until  Tycho 
Brahe  constructed  a  large  meridian  quadrant.  This  instru 
ment  enabled  the  observer  to  determine  simultaneously 
right  ascension  and  declination,  but  it  does  not  appear  to 
have  been  much  used  for  right  ascension  during  the  17th 
century,  the  method  of  equal  altitudes  by  portable  quad 
rants  or  distance  measures  with  a  sextant  being  preferred 
(see  OBSERVATORY  and  TIME).  These  methods  were,  how 
ever,  very  inconvenient,  which  induced  ROEMER  (q.v.)  to 
invent  the  transit  instrument  about  1690.  It  consists  of  a 
horizontal  axis  in  the  direction  east  and  west  resting  on 
firmly  fixed  supports,  and  having  a  telescope  fixed  at  right 
angles  to  it,  revolving  freely  in  the  plane  of  the  meridian. 
At  the  same  time  Roemer  invented  the  altitude  and  azimuth 
instrument  for  measuring  vertical  and  horizontal  angles, 
and  in  1704  he  combined  a  vertical  circle  with  his  transit 
instrument,  so  as  to  determine  both  coordinates  at  the 
same  time.  This  latter  idea  was,  however,  not  adopted 
elsewhere,  although  the  transit  instrument  soon  came  into 
universal  use  (the  first  one  at  Greenwich  was  mounted  in 
1721),  and  the  mural  quadrant  continued  till  the  end  of 
the  century  to  be  employed  for  determining  declinations. 
The  advantage  of  using  a  whole  circle,  as  less  liable  to 
change  its  figure,  and  not  requiring  reversal  in  order  to 
observe  stars  north  of  the  zenith,  was  then  again  recog 
nized  by  RAMSDEN  [Q.V.),  who  also  improved  the  method 
of  reading  off  angles nby  means  of  a  micrometer  microscope 
as  described  below.  The  making  of  circles  was  shortly 
afterwards  taken  up  by  TROUGHTON  (q.v.),  who  in  1806 
constructed  the  first  modern  transit  circle  for  Mr  Groom- 
bridge's  observatory  at  Blackheath,  but  he  afterwards 
abandoned  the  idea,  and  designed  the  mural  circle  to  take 
the  place  of  the  mural  quadrant.  In  the  United  Kingdom 
the  transit  instrument  and  mural  'circle  continued  till  the 
middle  of  the  present  century  to  be  the  principal  instru 
ments  in  observatories,  the  first  transit  circle  constructed 
there  being  that  at  Greenwich  (mounted  in  1850),  but  on 
the  Continent  the  transit  circle  superseded  them  from  the 
years  1818-19,  when  two  circles  by  REPSOLD  (q.v.)  and  by 
REICHENBACH  (q.v.)  were  mounted  at  Gottingen,  and  one 
by  Reichenbach  at  Konigsberg.1  The  firm  of  Repsold 
was  for  a  number  of  years  eclipsed  by  that  of  Pistor 
and  Martins  in  Berlin,  who  furnished  the  observatories  of 

1  The  most  notable  exception  was  the  transit  instrument  and 
vertical  circle  of  the  Pulkova  observatory,  specially  designed  by  the 
elder  Strove  for  fundamental  determinations. 


Copenhagen,  Albany,  Leyden,  Leipsic,  Berlin,  Washington, 
and  Dublin  with  first  class  instruments,  but  since  the 
death  of  Martins  the  Repsolds  have  again  taken  the  lead, 
and  have  of  late  years  made  transit  circles  for  Strasburg, 
Bonn,  Wilhelmshafen,  Williamstown  (Massachusetts), 
Madison  (Wisconsin),  &c.  The  observatories  of  Harvard 
College  (United  States),  Cambridge,  and  Dun  Echt  have 
large  circles  by  Trough  ton  and  Simms,  who  also  made  the 
Greenwich  circle  from  the  design  of  Airy.2 

We  shall  describe  the  principal  features  of  a  transit 
circle,  referring  for  smaller  transit  instruments  and  altazi 
muths  to  the  article  SURVEYING  (vol.  xxii.  p.  719). 

In  the  earliest  transit  instrument  the  telescope  was  not  placed 
in  the  middle  of  the  axis,  but  much  nearer  to  one  end,  in  order  to 
prevent  the  axis  from  bending  under  the  weight  of  the  telescope. 
It  is  now  always  placed  in  the  centre  of  the  axis.  The  latter 
consists  of  one  piece  of  brass  or  gun-metal  with  carefully  turned 
cylindrical  pivots  at  each  end.  The  centre  of  the  axis  is  shaped 
like  a  cube,  the  sides  of  which  form  the  basis  of  two  cones  which 
end  in  cylindrical  parts.  The  pivots  rest  on  V-shaped  bearings, 
either  let  into  the  massive  stone  or  brick  piers  which  support  the 
instrument  or  attached  to  metal  frameworks  bolted  on  the  tops  of 
the  piers.  In  order  to  relieve  the  pivots  from  the  weight  of  the 
instrument,  which  would  soon  destroy  their  figure,  the  cylindrical 
part  of  each  end  of  the  axis  is  supported  by  a  hook  supplied  with 
friction  rollers,  and  suspended  from  a  lever  supported  by  the  pier 
and  counterbalanced  so  as  to  leave  only  about  10  pounds  pressure 
on  each  bearing.  Near  each  end  of  the  axis  is  attached  a  circle  or 
wheel  (generally  of  3  or  3J  feet  diameter)  finely  divided  to  2'  or  5' 
on  a  slip  of  silver  let  into  the  face  of  the  circle  near  the  circum 
ference.  The  graduation  is  read  off  by  means  of  microscopes, 
generally  four  for  each  circle  at  90°  from  each  other,  as  by  taking  the 
mean  of  the  four  readings  the  eccentricity  and  to  a  great  extent  the 
accidental  errors  of  graduation  are  eliminated.3  In  the  earlier  instru 
ments  by  Pistor  and  Mar-  wards  they  let  the  piers  be 
tins  the  microscopes  were  1r?h£  made  narrower,  so  that  the 
fixed  in  holes  drilled  £SS3  microscopes  could  be  at  the 
through  the  pier,  but  after-  sides  of  them,  attached  to 


Transit  Circle. 

radial  arms  starting  from  near  the  bearings  of  the  axis.  This 
is  preferable,  as  it  allows  of  the  temporary  attachment  of  auxil 
iary  microscopes  for  the  purpose  of  investigating  the  errors  of 
graduation  of  the  circle,  but  the  plan  of  the  Repsolds  and  of 
Simms,  to  make  the  piers  short  and  to  let  the  microscopes  and 
supports  of  the  axis  be  carried  by  an  iron  framework,  is  better 
still,  as  no  part  of  the  circle  is  exposed  to  radiation  from  the  pier, 
which  may  cause  strain  and  thereby  change  the  angular  distance 
between  various  parts  of  the  circle.  Each  microscope  is  furnished 
with  a  micrometer  screw,  which  moves  a  frame  carrying  a  cross,  or 

2  This   instrument  differs  in  many  particulars   from   others  :  the 
important    principle    of    symmetry  in   all  the   parts   (scrupulously 
followed  in  all  others)  is  quite  discarded ;  there  is  only  one  circle ; 
and  the  instrument  cannot  be  reversed.     There  is  a  similar  instrument 
at  the  Cape  observatory. 

3  On  Reichenbach's  circles  there  were  verniers  instead   of  micro 
scopes,  and  they  were  attached  to  an  alidade  circle,  the  immovability 
of  which  was  tested  by  a  level. 
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better  two  close  parallel  threads  of  spider's  web,  with  which  the 
distance  of  a  division  line  from  the  centre  of  the  field  can  be 
measured,  the  drum  of  the  screw  being  divided  to  single  seconds  of 
arc  (0".  1  being  estimated)  while  the  number  of  revolutions  are 
counted  by  a  kind  of  comb  in  the  field  of  view.  The  periodic 
errors  of  the  screw  must  be  investigated  and  taken  into  account, 
and  care  must  be  taken  that  the  microscopes  are  placed  and  kept 
at  such  a  distance  from  the  circle  that  one  revolution  will  corre 
spond  to  1',  the  excess  or  defect  (error  of  run)  being  determined 
from  time  to  time  by  measuring  standard  intervals  of  2'  or  5'  on 
the  circle. 

The  telescope  consists  of  two  slightly  conical  tubes  screwed  to  the 
central  cube  of  the  axis.  It  is  of  great  importance  that  this  connexion 
should  be  as  firm  and  the  tube  as  stiff  as  possible,1  as  the  flexure 
of  the  tube  will  affect  the  declinations  deduced  from  the  observations. 
The  flexure  in  the  horizontal  position  of  the  tube  may  be  deter 
mined  by  means  of  two  collimators  or  telescopes  placed  horizontally 
in  the  meridian,  north  and  south  of  the  transit  circle,  with  their 
object  glasses  towards  it.  If  these  are  pointed  on  one  another 
(through  holes  in  the  central  cube  of  the  telescope),  so  that  the 
wire-crosses  in  their  foci  coincide,  then  the  telescope,  if  pointed 
first  to  one  and  then  to  the  other,  will  have  described  exactly  180°, 
and  by  reading  off  the  circle  each  time  the  amount  of  flexure  will 
be  found.  M.  Loewy  has  constructed  a  very  ingenious  apparatus2 
for  determining  the  flexure  in  any  zenith  distance,  but  generally 
the  observer  of  standard  stars  endeavours  to  eliminate  the  effect 
of  flexure  in  one  of  the  following  ways  :  —  either  the  tube  is  so 
arranged  that  eye-piece  and  object-glass  can  be  interchanged, 
whereby  the  mean  of  two  observations  of  the  same  star  in  the  two 
positions  of  the  object-glass  will  be  free  from  the  effect  of  flexure, 
or  a  star  is  not  only  observed  directly  (in  zenith  distance  Z),  but 
also  by  reflexion  from  a  mercury  trough  (in  zenith  distance  180°  —  Z), 
as  the  mean  result  of  the  Z.  D.  of  the  direct  and  reflexion  observa 
tions,  before  and  after  reversing  the  instrument  east  and  west,  will 
only  contain  the  terms  of  the  flexure  depending  on  su\2Z,  sin4/?,  &c. 
In  order  to  raise  the  instrument  a  reversing  carriage  is  provided 
which  runs  on  rails  between  the  piers,  and  on  which  the  axis  with 
circles  and  telescope  can  be  raised  by  a  kind  of  screw-jack,  wheeled 
out  from  between  the  piers,  turned  exactly  180°,  wheeled  back,  and 
gently  lowered  on  its  bearings. 

The  eye  end  of  the  telescope  has  in  a  plane  through  the  focus 
a  number  of  vertical  and  one  or  two  horizontal  wires  (spider  lines). 
The  former  are  used  for  observing  the  transits  of  the  stars,  each 
wire  furnishing  a  separate  result  for  the  time  of  transit  over  the 
middle  wire  by  adding  or  subtracting  the  known  interval  between 
the  latter  and  the  wire  in  question.  The  intervals  are  determined 
by  observing  the  time  taken  by  a  star  of  known  declination  to  pass 
from  one  wire  to  the  other,  the  pole  star  being  best  on  account  of 
its  slow  motion.3  The  instrument  is  provided  with  a  clamping 
apparatus,  by  which  the  observer,  after  having  beforehand  set  to 
the  approximate  declination  of  a  star,  can  clamp  the  axis  so  that 
the  telescope  cannot  be  moved  except  very  slowly  by  a  handle 
pushing  the  end  of  a  fine  screw  against  the  clamp  arm,  which  at 
the  other  side  is  pressed  by  a  strong  spring.  By  this  slow  motion 
the  star  is  made  to  run  along  one  of  the  horizontal  wires  (or  if  there 
are  two  close  ones,  in  the  middle  between  them),  after  which  the 
microscopes  are  read  off.  The  field  or  the  wires  can  be  illuminated 
at  the  observer's  pleasure  ;  the  lamps  are  placed  at  some  distance 
from  the  piers  in  order  not  to  heat  the  instrument,  and  the  light 
passes  through  holes  in  the  piers  and  through  the  hollow  axis  to 
the  cube,  whence  it  is  directed  to  the  eye-end  by  a  system  of 
prisms.4 

The  time  of  the  star's  transit  over  the  middle  wire  is  never 
exactly  equal  to  the  actual  time  of  its  meridian  passage,  as  the 
plane  in  which  the  telescope  turns  never  absolutely  coincides  with 
the  meridian.  Let  the  production  of  the  west  end  of  the  axis 
meet  the  celestial  sphere  in  a  point  of  which  the  altitude  above  the 
horizon  is  b  (the  error  of  inclination),  and  of  which  the  azimuth  is 
90°^-  a  (the  azimuth  being  counted  from  south  through  west),  while 
the  optical  axis  of  the  telescope  makes  the  angle  90°  +  c  with  the 
west  end  of  the  axis  of  the  instrument,  then  the  correction  to  the 
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observed  time  of  transit  will  be  a 


cos  8 


,  cos(d>  —  8) 
+  b  —  —  -  '  +  c  sec  S, 
cos  5 


where  #  is  the  latitude  of  the  station  and  8  the  declination  of  the 
star  (see  GEODESY,  vol.  x.  p.  166).  This  is  called  Tobias  Mayer's 
formula,  and  is  very  convenient  if  only  a  few  observations  have 
to  be  reduced.  Putting  b  sin  tf>  -  a  cos  <#>=n,  we  get  Hansen's  for- 


1  Reichenbach  supplied  his  tubes  with  counterpoising  levers  like  those  on  the 
Dorpat  refractor  (see  TELESCOPE,  fig.  20). 

2  Comptes  Rendus,  vol.  Ixxxvii.  p.  24. 

3  The  transits  are  either  observed  by  "eye  and  ear,"  counting  the  second  beats 
of  the  clock  and  comparing  the  distance  of  the  star  from  the  wire  at  the  last  beat 
before  the  transit  over  the  wire  with  the  distance  at  the  first  beat  after  the 
transit,  in  this  way  estimating  the  time  of  transit  to  0»-1 ;  or  the  observer 
employs  a  "  chronograph,"  and  by  pressing  an  electric  key  causes  a  mark  to  be 
made  on  a  paper  stretched  over  a  uniformly  revolving  drum,  on  which  the  clock 
beats  are  at  the  same  time  also  marked  electrically. 

4  The  idea  of  illuminating  through  the  axis  is  due  to  Ussher.  professor  of 
astronomy  in  Dublin  (d.  1790). 


mula,  which  gives  the  correction  =  b  sec  <j>  +  n  (tan  8  -  tan  </>)  +  c  sec  8, 
which  is  more  convenient  for  a  greater  number  of  observations. 
The  daily  aberration  is  always  deducted  from  c,  as  it  is  also 
multiplied  by  sec  8  (being  0". 31  cos  <£ sec  8).  The  above  correc 
tions  are  for  upper  culmination  ;  below  the  pole  180°  -  5  has  to  be 
substituted  for  8.  The  constant  c  is  determined  by  pointing  the 
instrument  on  one  of  the  collimators,  measuring  the  distance  of  its 
wire-cross  from  the  centre  wire  of  the  transit  circle  by  a  vertical 
wire  movable  by  a  micrometer  screw,  reversing  the  instrument  and 
repeating  the  operation,  or  (without  reversing)  by  pointing  the  two 
collimators  on  one  another  and  measuring  the  distance  of  first  one 
and  then  the  other  wire-cross  from  the  centre  wire.  The  inclin 
ation  b  is  measured  directly  by  a  level  which  can  be  suspended  on 
the  pivots.  Having  thus  found  b  and  c,  the  observation  of  two  stars 
of  known  right  ascension  will  furnish  two  equations  from  which 
the  clock  error  and  the  azimuth  can  be  found.  For  finding  the 
azimuth  it  is  most  advantageous  to  use  two  stars  differing  as  nearly 
90°  in  declination  as  possible,  such  as  a  star  near  the  pole  and  one 
near  the  equator,  or  better  still  (if  the  weather  permits  it)  two 
successive  meridian  transits  of  a  close  circumpolar  star  (one  above 
and  one  below  the  pole),  as  in  this  case  errors  in  the  assumed  right 
ascension  will  not  influence  the  result. 

The  interval  of  time  between  the  culminations  or  meridian 
transits  of  two  stars  is  their  difference  of  right  ascension,  24 
hours  corresponding  to  360°  or  1  hour  to  15°.  If  once  the  absolute 
right  ascensions  of  a  number  of  standard  stars  are  known,  it  is 
very  simple  by  means  of  these  to  determine  the  R.A.  of  any 
number  of  stars.  The  absolute  R.A.  of  a  star  is  found  by  observing  . 
the  interval  of  time  between  its  culmination  and  that  of  the  sun. 
If  the  inclination  of  the  ecliptic  (e)  is  known,  and  the  declination 
of  the  sun  (8)  is  observed  at  the  time  of  transit,  we  have  sin  a  tan  e 
=  tan  8,  which  gives  the  R.  A.  of  the  sun,  from  which  together 
with  the  observed  interval  of  time  corrected  for  the  rate  of  the 
clock,  we  get  the  R.A.  of  the  star.  Differentiation  of  the  formula 
shows  that  observations  near  the  equinoxes  are  most  advantageous, 
and  that  errors  in  the  assumed  e  and  the  observed  8  will  have  no 
influence  if  the  Ao  is  observed  at  two  epochs  when  the  sun's  R.A. 
is  A  and  180 -A  or  as  near  thereto  as  possible.  A  great  number 
of  observations  of  this  kind  will  furnish  materials  for  a  standard 
catalogue  ;  but  the  right  ascensions  of  many  important  catalogues 
have  been  found  by  making  use  of  the  R.A.'sof  a  previous  cata 
logue  to  determine  the  clock  error  and  thus  to  improve  the  indi 
vidual  adopted  R.  A.  's  of  the  former  catalogue. 

In  order  to  determine  absolute  declinations  or  polar  distances,  it 
is  first  necessary  to  determine  the  co-latitude  (or  distance  of  the  pole 
from  the  zenith)  by  observing  the  upper  and  lower  culmination 
of  a  number  of  circumpolar  stars.  The  difference  between  the 
circle  reading  after  observing  a  star  and  the  reading  corresponding 
to  the  zenith  is  the  zenith  distance  of  the  star,  and  this  plus  the 
co-latitude  is  the  north  polar  distance  or  90°  -  8.  In  order  to 
determine  the  zenith  point  of  the  circle,  the  telescope  is  directed 
vertically  downwards  and  a  basin  of  mercury  is  placed  under  it, 
forming  an  absolutely  horizontal  mirror.  Looking  through  the 
telescope  the  observer  sees  the  horizontal  wire  and  a  reflected 
image  of  .the  same,  and  if  the  telescope  is  moved  so  as  to  make 
these  coincide,  its  optical  axis  will  be  perpendicular  to  the  plane  of 
the  horizon,  and  the  circle  reading  will  be  180°  + zenith  point.  In 
observations  of  stars  refraction  has  to  be  taken  into  account  as  well 
as  the  errors  of  graduation  and  flexure,  and,  if  the  bisection  of  the 
star  on  the  horizontal  wire  was  not  made  in  the  centre  of  the  field, 
allowance  must  be  made  for  curvature  (or  the  deviation  of  the 
star's  path  from  a  great  circle)  and  for  the  inclination  of  the  hori 
zontal  wire  to  the  horizon.  The  amount  of  this  inclination  is  found 
by  taking  repeated  observations  of  the  zenith  distance  of  a  star 
during  the  one  transit,  the  pole  star  being  most  suitable  owing  to 
its  slow  motion. 

Literature. — The  methods  of  investigating  the  errors  of  a  transit  circle  and 
correcting  the  results  of  observations  for  them  are  given  in  Briinnow's  and 
Chauvenet's  manuals  (see  TIME).  For  detailed  descriptions  of  modem  transit 
circles,  see  particularly  Annalen  der  Sternwarte  in  Leyden  (vol.  i.),  the  Washington 
Observations  for  1865,  and  the  Publications  of  the  Washburn  observatory  (vol.  ii.). 
The  Greenwich  circle  is  described  iu  an  appendix  to  the  Greenwich  Observations 
for  1852.  (J.  L.  E.  D.) 

TRANSMIGRATION.     See  METEMPSYCHOSIS. 

TRANSPORTATION.     See  PRISON  DISCIPLINE. 

TRANSUBSTANTIATION.     See  EUCHARIST. 

TRANSVAAL,  or  SOUTH  AFEICAN  REPUBLIC,  a  country  See  vol. 
in   South   Africa,    northernmost  of  the  European  states,  Plate  II. 
lying  between  22°  15'  and  28°  S.  lat.,  and  25°  and  32°  10' 
E.  long.,  is  bounded  N.  and  N.W.  by  the  Limpopo,  separat 
ing  it  from  the  Makalaka  and  Bamangwato  countries ;  W. 
partly  by  the  Marico  and  the  Hart,  partly  by  an  irregular 
line  between  these  streams,  separating  it  from  the  new 
British  protectorate  of  Bechuanaland  ;  S.  by  the  Vaal  and 
the  Buffalo,  separating  it  from  the  Orange  Free  State  and 
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Natal ;  E.  by  the  Libomba  Mountains,  separating  it  from 
Zululand  and  the  Portuguese  East  African  possessions.1 
Transvaal  thus  forms  a  compact  inland  territory  nearly  as 
broad  as  long,  not  more  than  45  or  50  miles  from  the 
Indian  Ocean  at  Delagoa  Bay,  but  otherwise  lying  com 
pletely  -within  the  outer  rim  of  the  vast  South  African 
tableland.  A  line  drawn  from  the  south-west  extremity, 
where  it  touches  Griqualand  West,  north-eastwards  to  the 
Limpopo-Shasha  confluence,  gives  an  extreme  length  of  500 
miles,  the  distance  from  the  same  confluence  southwards  to 
the  Natal  frontier  being  425,  and  the  greatest  length  east 
and  west  between  the  Zulu  and  Bechuana  frontiers  about 
400  miles.  In  the  absence  of  accurate  surveys,  the  total  area 
has  been  variously  estimated  at  from  110,000  to  120,000 
square  miles,  with  a  population  (including  aborigines) 
roughly  calculated  at  from  750,000  to  800,000. 

Physical  Features. — Physically  Transvaal  forms  a  well- 
marked  section  of  the  great  South  African  plateau,  an 
elevated  shallow  basin  with  a  mean  altitude  of  over  3000 
feet,  whose  conformation  has  been  compared  to  that  of  a 
saucer.  On  the  south  and  east  this  basin  is  separated 
from  the  coast  by  a  lofty  inner  and  less  elevated  outer 
rim,  the  former  from  GOOO  to  10,000,  the  latter  about 
2000  feet  high,  sweeping  round  in  curves  concentric  with 
that  of  the  seaboard,  from  Cape  Colony  through  Natal  and 
the  east  side  of  Transvaal  northwards  to  the  equatorial 
regions.  The  inner  rim,  whose  various  sections  in  the 
extreme  south  are  known  as  the  Roggeveld,  Nieuweveld, 
and  Quathlamba  ranges,  takes  in  Natal  and  Transvaal 
the  general  name  of  the  Drakenberg  Mountains.  From 
the  Natal  frontier  to  the  Lipalule  (Olifant)  tributary  of 
the  Limpopo,  the  Drakenberg  maintains  the  aspect  of  a 
more  or  less  continuous  range  5000  to  7000  feet  high, 
culminating  in  the  Mauchberg  (8725),  the  highest  point  in 
Transvaal.  A  little  to  the  east  is  the  Spitskop  (5637),  and 
further  south  the  Klipstad  (6020)  and  Holnek  (5600). 
This  section,  whose  several  ridges  are  known  as  the  Verza- 
melberg,  Randberg,  Slangapiesberg,  and  Komatiberg,  falls 
everywhere  precipitously  eastwards  towards  the  Libomba 
range,  or  outer  rim  of  the  plateau,  which  maintains  a  mean 
elevation  of  2000  feet  along  the  eastern  border  of  Trans 
vaal.  Beyond  the  Lipalule,  the  Drakenberg  loses  the 
character  of  a  well-defined  mountain  system,  broadening 
out  into  uplands  moderately  elevated  above  the  surround 
ing  plateau,  and  breaking  into  ridges,  such  as  the  Murchi- 
son  and  Zoutpansberg  ranges,  which  run  east  and  west 
between  the  Lipalule  and  Limpopo.  The  whole  system 
slopes  gently  westwards  to  the  central  tableland,  which  is 
itself  intersected  by  several  broken  ranges,  such  as  the 
Maquassieberg,  Gat  Rand,  Witwater  Rand,  and  Magalies- 
berg  in  the  south,  the  Dwarsberg,  Marikele,  Hanglip, 
Waterberg,  and  Blauberg  in  the  north,  all  mostly  trending 
in  the  direction  from  east  to  west.  But  few  of  these 
ridges  rise  much  above  4000  feet,  and,  as  the  plateau  has 
a  mean  altitude  of  considerably  over  3000  feet,  they 
detract  little  from  the  aspect  of  a  vast  level  or  slightly 
rolling  upland  plain,  almost  everywhere  presented  by 
Transvaal  west  of  the  Drakenberg  orographic  system. 

The  numerous  fossil  remains  of  aquatic  life,  together 
with  extensive  sandy  tracts  and  the  presence  in  several 
places  of  water-worn  shingle,  give  to  the  central  tableland 
the  appearance  of  an  upheaved  lacustrine  basin,  whose 
waters  escaped  at  one  time  through  the  Limpopo  to  the 
Indian  Ocean,  at  another  through  the  Vaal  to  the  Orange 
river,  and  thence  to  the  Atlantic.  The  Vaal  and  Limpopo 
are  still  the  two  great  fissures  in  the  plateau,  which  carry 
off  most  of  the  surface  waters  to  the  surrounding  marine 

1  The  boundaries  of  Transvaal,  long  a  subject  of  dispute  with  Great 
Britain  and  the  other  conterminous  states,  were  at  last  precisely 
denned  by  the  convention  of  February  27,  1884. 


basins.  The  water-parting  between  these  two  river  systems 
lies,  not  in  the  Drakenberg,  itself  pierced  by  the  Lipalule 
and  several  of  its  affluents,  but  in  the  Witwater  Rand 
towards  the  south-west  of  the  state.  From  this  point  the 
Limpopo,  or  Crocodile,  sweeps  round  first  to  the  west,  then 
to  the  north-east,  describing  a  semicircle  of  about  1000 
miles  to  the  Limvuba  (Pafuri)  confluence,  where  it  leaves 
Transvaal,  flowing  thence  for  nearly  340  miles  through 
Portuguese  territory  south-east  to  the  Indian  Ocean. 
Captain  G.  A.  Chaddock  has  shown  (1884)  that  it  is 
navigable  for  steamers  to  this  confluence,  above  which 
it  is  obstructed  by  the  Tolo  Azime  and  other  rapids. 
Throughout  its  whole  course  it  receives  numerous  affluents 
on  both  sides,  such  as  the  Shasha  and  Nuanetsi  from  the 
north,  the  Marico,  Nyl,  Limvuba,  Lipalule,  and  others 
from  Transvaal,  of  which  region  it  drains  fully  95,000 
square  miles.  With  the  exception  of  a  few  tracts  watered 
by  the  headstreams  of  the  Buffalo  (Tugela),  Mvolozi,  Usutu, 
and  Umcomati  (King  George),  flowing  in  independent 
channels  eastwards  to  the  Indian  Ocean,  all  the  rest  of 
Transvaal  is  drained  by  the  Vaal  westwards  to  the  Orange 
and  Atlantic.  The  Vaal  has  its  easternmost  sources  in  the 
Wakkerstroom  district  on  the  west  slope  of  the  Draken 
berg,  whence  it  flows  for  about  450  miles,  partly  within, 
but  mainly  along,  the  southern  frontier  of  Transvaal,  of 
which,  with  the  Hart  and  other  tributaries  on  its  right 
bank,  it  drains  about  20,000  square  miles  altogether. 
Besides  these  perennial  streams,  there  are  numerous  shallow 
lagoons  or  saltpans  scattered  over  the  western  and  northern 
districts,  as  well  as  thermal  and  mineral  waters,  such  as 
the  Warmbad  in  the  Nyl  valley.  But  the  only  lake  pro 
perly  so  called  is  Lake  Chrissie,  a  sheet  of  water  nearly 
40  miles  round,  and  in  parts  very  deep,  which  lies  on  the 
west  side  of  the  Drakenberg,  5755  feet  above  sea-level. 

Climate. — Although  lying  OH  the  border  of  and  partly  within 
the  tropics,  Transvaal,  thanks  to  its  great  elevation  above  the  sea, 
and  to  the  absence  of  extensive  marshy  tracts,  enjoys  on  the  whole 
a  healthy  invigorating  climate,  well  suited  to  the  European  consti 
tution.  Owing  to  the  dryness  of  the  air,  due  to  the  proximity  of 
the  Kalahari  desert,  the  western  and  central  districts  are  specially 
favourable  to  persons  suffering  from  consumption  and  other  chest 
complaints.  But  some  of  the  low-lying  moist  tracts  along  the 
Limpopo  and  other  river  valleys,  close  to  or  within  the  torrid  zone, 
are  extremely  insalubrious,  fever  of  the  general  African  type  being 
here  endemic,  and  its  prevalence  usually  marked  by  the  presence 
of  the  destructive  tsetse  fly.  The  route  from  Delagoa  Bay  to  the 
interior  also  traverses  a  fever -stricken  coast  district  between  the 
sea  and  the  Libomba  escarpment,  dangerous  especially  in  the  rainy 
summer  season.  The  rains  generally  begin  about  October,  some 
times  a  little  before  or  after,  and  last  intermittently  till  April.  But 
the  rainfall  is  very  unequally  distributed,  most  of  the  moisture-bear 
ing  clouds  from  the  Indian  Ocean  being  arrested  by  the  great  barrier 
of  the  Drakenberg,  or  counteracted  by  the  dry  west  winds  from  the 
Kalahari  desert.  Thus,  while  there  is  abundance  of  rain  in  the 
cast,  the  country  gradually  becomes  drier  as  it  approaches  Bechuana- 
land.  During  the  dry  winter  season  (April  to  September)  keen 
frosty  winds  blow  from  the  south,  sweeping  freely  over  the  central 
plains  and  carrying  the  moisture  to  be  precipitated  as  snow  along 
the  eastern  highlands.  Nevertheless,  according  to  the  careful 
meteorological  observations  made  by  Mr  Lys  at  Pretoria  between 
1877  and  1880,  the  mean  annual  temperature  is  considerably  over 
68°  F.,  falling  to  about  40°  in  June  and  rising  to  90°  and  occasion 
ally  even  95°  in  January.  The  rainfall  in  the  same  central  district 
seldom  reaches  30  inches,  which  is  probably  a  fair  average  for  the 
whole  of  Transvaal,  falling  to  12  towards  the  western  and  rising  to 
60  on  the  eastern  frontier. 

Mineral  Resources. — Transvaal  yields  to  no  other  African  region 
in  the  abundance  of  its  mineral  resources,  while  it  is  altogether  un 
rivalled  in  their  extraordinary  variety.  These  include,  besides  the 
precious  metals  and  diamonds,  iron,  copper,  lead,  cobalt,  sulphur, 
saltpetre,  and  coal,  this  last  with  gold,  copper,  and  iron  being 
probably  the  most  abundant  and  widely  distributed.  Gold,  largely 
diffused  throughout  the  Drakenberg  and  in  the  northern  Zoutpans 
berg  and  Waterberg  districts  and  in  the  Rustenburg  and  Marico 
districts  in  the  extreme  west,  as  well  as  in  the  highlands  between 
Transvaal  and  the  Zambesi,  has  hitherto  been  worked  chiefly  in 
the  rich  auriferous  region  of  Lydenburg  about  Mount  Mauchberg 
and  Mount  Spitskop  in  the  central  parts  of  the  Drakenberg  range, 
and  farther  south  in  the  Johannesburg  and  Lower  Kaap  (Sheba) 
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district,  Middelburg.  The  Lydenburg  deposits,  discovered  in 
1873,  lie  at  au  elevation  of  4500  to  5000  feet  40  miles  south  of  the 
Lipalule  river  and  125  north-west  of  Lorenzo  Marques  on  Delagoa 
Bay,  the  chief  diggings  being  at  Pilgrim's  Rest  and  Mac  Mac  close 
to  the  Spitskop.  In  the  Middelburg  district  the  chief  centres  of 
inining  operations  are  the  recently  founded  towns  of  Barberton  and 
Johannesburg.  In  some  years  the  Lydenburg,  Marabastad,  and 
other  diggings  have  jointly  yielded  over  £300,000,  obtaiued  by 
washing  and  without  any  quartz-crushing.  Iron  ores  are  also 
widely  distributed,  and  the  Yzerberg  ("Iron  Mountain")  near 
Marabastad  (24°  S.,  30°  E.)  consists  of  an  enormous  mass  of  rich 
iron  ore,  which  the  natives  have  worked  for  ages.  Diamonds  are 
chiefly  confined  to  the  Bloemhoff  district  on  the  Vaal  above  the 
great  diamantiferous  region  of  Kimberley  in  Griqualand  West. 
Coal  abounds  in  the  south-eastern  districts  (Wakkerstroom, 
Utrecht),  and  also  farther  north  in  Middelburg  (Nazareth)  and 
Lydenburg.  In  some  places  seams  7  or  8  feet  thick  lie  so  near 
the  surface  that  they  are  quarried  and  the  coal  carted  away  by  the 
natives.  The  prevailing  formations  where  this  great  mineral  wealth 
is  embedded  are  quartz,  porphyry,  granites,  clay  slates,  greenstone, 
Lower  Devonian  strata,  conglomerates,  and  limestones. 

Flora.  — In  Transvaal,  as  in  most  of  the  continent,  an  herbaceous 
flora  prevails  largely  over  forest  growths,  which  are  here  confined 
chiefly  to  the  deep  kloofs  (gorges)  of  the  mountain  ranges,  and  to 
the  courses  of  the  larger  streams.  Bush,  including  mimosas,  thorn 
thickets,  and  creepers,  covers  extensive  tracts  on  the  northern  and 
southern  plains,  and  the  Wakkerstroom  and  Utrecht  districts  to 
wards  Natal  are  well  wooded.  But  elsewhere  the  characteristic 
features  are  grasslands,  downs,  hill  slopes,  flats,  and  even  many 
parts  of  the  higher  uplands  being  covered  with  savannahs  generally 
affording  good  pasturage  and  fodder  for  cattle.  In  the  woodlands 
the  prevailing  species  are  three  varieties  of  yellow  wood  (Podo- 
carpus),  often  growing  to  an  enormous  size,  the  Cape  beech  (Myr- 
sine),  several  varieties  of  the  wild  pear  ( Olinia)  and  of  stinkwood 
(Oreodaphne),  ironwood,  and  ebony.  The  Boers  and  other  settlers 
have  hitherto  occupied  themselves  chiefly  with  stock-breeding 
(sheep,  cattle,  and  horses),  but  there  can  be  no  doubt  that  much  of 
the  country  is  eminently  suited  for  the  cultivation  of  cereals,  yield 
ing  two  annual  crops  and  producing  some  of  the  finest  wheat  in  the 
world.  Tobacco,  the  vine,  and  most  European  fruits  and  vegetables 
also  thrive  well,  while  semi-tropical  products,  such  as  cotton,  sugar, 
and  coffee,  might  be  raised  in  the  warmer  northern  districts. 

Fauna. — By  the  early  settlers  Transvaal  was  described  as  the 
•'paradise  of  hunters,"1  abounding  in  the  characteristic  large 
animals,  such  as  the  lion,  leopard,  rhinoceros,  elephant,  giraffe, 
zebra,  quagga,  several  varieties  of  antelope,  and  the  ostrich,  which 
roam  over  the  continent  from  Soudan  to  the  Cape.  All  these 
animals  still  exist,  but  in  greatly  reduced  numbers,  being  now 
largely  replaced  by  the  domestic  animals — cattle,  sheep,  and  horses 
— introduced  by  the  white  settlers.  All  the  large  rivers  are  in 
habited  by  the  hippopotamus  and  crocodile,  the  latter  giving  an 
alternative  name  to  the  Limpopo ;  the  buffalo,  gnu,  eland,  spring 
bok,  wildbeeste,  baboon,  and  several  other  members  of  the  ape 
family  are  also  frequently  met  with.  The  country  is  occasionally 
swept  by  destructive  flights  of  locusts;  but  the  greatest  enemy  of 
the  stock-breeder  is  the  tsetse  fly,  which  infests  the  coastlands  and 
many  of  the  riverine  tracts,  but  shows  a  tendency  to  disappear 
with  the  large  game,  retreating  with  the  advance  of  the  plough. 
A  tsetse  belt  40  miles  wide  along  the  whole  course  of  the  Limpopo 
still  bars  the  spread  of  European  settlements  beyond  Transvaal  in 
the  direction  of  the  Zambesi. 

Inliabitants. — Of  the  population  not  more  than  50,000  are  whites, 
mostly  Boers  (descendants  of  the  early  Dutch,  French,  and  German 
immigrants  to  the  Cape),  with  a  large  and  increasing  percentage  of 
British  settlers,  attracted  in  recent  years  especially  to  the  Lyden 
burg  and  other  mining  districts.  All  the  rest  are  natives,  belong 
ing  mainly  to  the  Basuto  and  Bechuana  branches  of  the  Bantu 
family,  and  consequently  allied  in  speech  and  to  a  large  extent  in 
physique  to  their  Zulu-Kaffre  neighbours.  A  considerable  number 
of  these  natives  have  abandoned  the  tribal  state  and  taken  service, 
either  freely  or  by  compulsion,  with  the  whites  as  farm  labourers  in 
the  rural  districts,  and  as  domestic  servants  in  the  towns,  and  are 
now  also  largely  employed  in  mining  operations.  The  great  bulk 
of  the  rest,  who  retain  their  national  usages  and  recognize  the 
authority  of  more  or  less  independent  tribal  chiefs,  are  concentrated 
in  the  northern  and  eastern  provinces  of  Zoutpansberg  (364,000), 
Waterberg  (174,000),  and  Lydeuburg  (123,000).  There  are  also 
about  40,000  in  Bloemhoff  (extreme  south-west),  and  the  same 
number  in  the  western  provinces  of  Rustenburg  and  Marico,  but 
only  a  few  scattered  groups  in  all  the  rest  of  the  country.  These 
western  and  south-western  tribes  (Barolongs,  Batlapins,  Bakwenas, 
Bakhatlas,  &c.)  are  all  Bechuanas;  the  others  mainly  Makatis,  as 
the  Basutos  are  here  collectively  called.  It  may  be  stated  in  a 
general  way  that  the  whole  country  south  of  the  Lipalule  is  now 
free  of  native  claims  and  open  to  European  colonization,  while 

1  On  the  route  between  the  Orange  and  Vaal  (1835-37)  the  "  voor-trekkers  " 
are  said  to  have  killed  as  many  as  200  lions. 


the  northern  region  between  that  river  and  the  Limpopo  is  still 
to  a  large  extent  occupied  by  unreduced  or  unbroken  Basuto 
communities. 

Natural  and  Political  Divisions. — Transvaal  has  been  divided 
into  three  more  or  less  distinct  natural  regions,  determined  chiefly 
by  the  relief  of  the  land,  and  its  climatic  and  economic  conditions. 
These  are — (1)  the  Hooge,  veld,  or  uplands,  comprising  the  southern 
districts  drained  by  the  Vaal  and  the  Drakenberg  highlands  as  far 
north  as  the  Lipalule,  about  35,000  square  miles  altogether,  with 
an  altitude  ranging  from  4000  to  7000  feet ;  (2)  the  BanTcen  veld, 
or  terrace  lands,  comprising  the  low  eastern  zone  between  the 
Drakenberg  and  Libomba  ranges,  falling  in  many  places  down  to  a 
level  of  2000  feet,  with  an  area  of  15,000  to  20,000  square  miles; 
(3)  the  Bosch  veld,  or  bush  country,  comprising  all  the  rest  of  the 
land,  with  an  altitude  of  3000  to  4000  feet  and  an  area  of  60,000 
square  miles.  For  administrative  purposes  the  country  is  again 
divided  into  thirteen  provinces : — Zoutpansberg  and  Waterberg  in 
the  north;  Lydenburg,  Middelburg  (formerly  Nazareth),  Pretoria, 
Rustenburg,  and  Marico  in  the  centre;  Utrecht,  Londina,'  Wak 
kerstroom,  Heidelberg,  Potchefstroom,  and  Bloemhoff  in  the  south. 
In  the  southern  part  of  Lydenburg  lies  the  somewhat  detached 
district  of  New  Scotland,  comprising  some  500,000  acres  selected 
by  the  late  Mr  M'Corkindale  as  a  Scotch  pastoral  and  agricultural 
settlement.  It  is  a  healthy  prosperous  country,  lying  on  the  slopes 
of  the  Drakenberg,  within  310  miles  of  Durban,  Natal.  But  the 
most  thickly  settled  province  is  Potchefstroom,  a  fertile  tract, 
3500  to  5000  feet  high,  abundantly  watered  by  the  Mooi,  Schoen, 
and  other  streams  flowing  to  the  Vaal,  and  well  suited  for  tillage 
and  pasturage.  Its  capital  of  like  name  (derived  from  elements  in 
those  of  Potgieter,  Scherf,  and  Stockenstroom,  three  popular  Boer 
leaders  during  the  early  migrations)  is  the  most  settled  and  one  of 
the  largest  towns  in  Transvaal.  The  only  other  places  deserving 
the  name  of  town  are  Pretoria,  capital  of  the  province  of  like  name 
and  of  the  state,  occupying  a  somewhat  central  position  100  miles 
north-east  of  Potchefstroom,  980  from  Cape  TJDAVU,  820  from  Port 
Elizabeth,  and  400  from  Durban  ;  Barberton,  in  the  Lower  Kaap 
mining  district,  150  miles  by  road  from  Delagoa  Bay,  only  three 
years  old,  but  already  by  far  the  largest  place  in  the  state,  with  a 
population  (1887)  of  15,000;  and  Johannesburg,  centre  of  the  gold- 
fields  of  the  same  name,  30  miles  south-east  of  Pretoria,  and  72 
east  of  Potchefstroom,  founded  in  1886,  but  already  larger  than 
Pretoria,  with  a  population  of  over  4000. 

Administration  and  Statistics. — Transvaal  enjoys  representative 
institutions,  with  a  volksraad  or  parliament  of  forty-four  members 
elected  for  four  years,  one-half  retiring  every  two  years,  the 
executive  being  entrusted  to  a  president  elected  for  five  years  by 
the  whole  body  of  electors,  assisted  by  a  council  of  four,  the  cx- 
officio  vice-president  and  the  state  secretary,  with  two  others 
appointed  by  the  volksraad.  The  revenue,  derived  chiefly  from 
laud  sales,  quit  rents,  stamps,  hut-tax,  and  customs,  balanced  the 
expenditure  in  1885,  and  exceeded  it  by  £15,000  in  1886,  the  re 
spective  sums  being  £260,000  and  £245,000.  In  1884  the  public 
debt  was  £396,000,  the  exports  (gold,  ivory,  corn,  wool,  hides,  cattle, 
ostrich  feathers,  &c.)  about  £600,000,  and  the  imports  probably 
over  £1,000,000.  The  long-projected  railway,  intended  to  afford 
an  outlet  to  the  coast  at  Delagoa  Bay,  was  completed  in  1887  from 
Lorenzo  Marques,  the  seaward  terminus,  to  the  Transvaal  frontier, 
a  distance  of  50  miles.  Transvaal  is  in  telegraphic  communication 
with  the  Cape  and  the  rest  of  the  world  through  the  Orange  Free 
State. 

History. — The  historic  life  of  Transvaal  begins  with  the  "Great 
Trek,"  or  general  exodus  of  the  Cape  Colony  Boers,  who,  being  dis 
satisfied,  especially  with  the  liberal  policy  of  the  British  Government 
towards  the  natives,  removed  northwards  in  large  numbers  between 
the  years  1833  and  1837.  By  1836  some  thousands  had  already 
crossed  the  Vaal,  that  is,  had  reached  the  "Trans- Vaal"  country, 
which  at  that  time  was  mostly  under  the  sway  of  the  powerful 
refugee  Zulu  chief  Moselekatze,  whose  principal  kraal  was  at 
Mosega  in  the  present  Marico  district  on  the  west  frontier.  To 
avenge  the  massacre  of  some  emigrant  bands,  the  Boers  under 
Maritz  and  Potgieter  attacked  and  utterly  defeated  Moselekatze  at 
this  place  in  1837.  Next  year  the  Zulu  chief  withdrew  beyond  the 
Limpopo,  where  he  founded  the  present  Matebele  state  between 
that  river  and  the  Zambesi,  thus  leaving  the  region  between  the 
Vaal  and  Limpopo  virtually  in  the  hands  of  the  Trekkers.  But 
their  position  was  rendered  insecure  on  the  east  side  by  the  military 
despotism  of  the  fierce  Zulu  chief  Dingaan,  who,  after  the  murder 
of  his  brother  Chaka,  had  asserted  his  authority  ovej  the  whole 
of  Zululand  and  most  of  the  present  Natal.  The  situation  was 
rendered  almost  desperate  by  the  complete  rout  and  wholesale 
massacre  (1838)  of  the  right  division  of  the  emigrant  Boers,  who 
had  ventured  to  cross  the  Buffalo  under  Pieter  Retief,  and  who 
were  defeated  by  Dingaan,  first  at  Umkongloof  ("  Aceldama  "),  then 
at  Weenen  ("Weeping"),  and  again  soon  after  under  Uys,  Maritz, 
and  Potgieter,  when  as  many  as  800  fell  before  the  irresistible 
onslaught  of  the  disciplined  Zulu  warriors.  At  this  critical 
juncture  the  Trekkers  were  saved  from  utter  extermination  by 
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Andries  Pretorius  of  Graaff  Reinet,  by  whom  Dingaan  met  with  a 
first  check  before  the  close  of  1838,  followed  in  January  1840  by 
a  still  more  crushing  defeat.  Dingaan  having  been  soon  after 
murdered,  the  friendly  Panda  was  set  up  in  his  place,  and  Natal 
proclaimed  a  Boer  republic.  But  the  British  occupation  of  that 
territory  in  1843  induced  the  Boers  to  retire  in  two  bands  across 
the  Drakenberg,  the  southern  division  settling  in  the  present 
Orange  Free  State,  the  northern  again  passing  into  Transvaal. 
But,  owing  to  internal  dissensions,  and  the  perpetual  bickerings  of 
the  two  most  prominent  personalities,  Pretorius  and  Potgieter,  all 
attempts  at  establishing  an  organized  system  of  government  through 
out  Transvaal  ended  in  failure,  till  Pretorius  induced  the  British 
Government  to  sign  the  Sand  River  convention  (January  17,  1852), 
which  virtually  established  the  political  independence  of  that 
region.  The  death  both  of  Pretorius  and  Potgieter  in  1853  pre 
pared  the  way  for  a  period  of  internal  peace  under  Pretorius's  eldest 
son  Marthinus  Wessels  Pretorius,  first  president  of  the  "Dutch 
African  Republic,"  whose  title  was  afterwards  altered  (1858)  to 
that  of  the  "South  African  Republic."  But  a  fatal  element  of 
weakness  lay  in  the  persistent  refusal  of  the  Boers  to  treat  the 
natives  on  a  footing  of  equality,  or  even  with  common  justice.  The 
murder  of  Hermann  Potgieter  and  family  (1854),  avenged  by 
Pretorius  at  Makapan's  Cave,  was  followed  (1856)  by  the  "Apprentice 
Law,"  establishing  a  system  of  disguised  slavery,  which  was  further 
strengthened  by  the  sanction  (1858)  of  the  Grand  wet,  or  "Funda 
mental  Law,"  declaring  that  the  "people  will  admit  of  no  equality 
of  persons  of  colour  with  the  white  inhabitants  either  in  state  or 
church."  Owing  to  this  policy  opposition  was  constantly  shown 
both  to  the  English  traders,  disposed  to  deal  fairly  with  all,  and 
to  the  missionaries,  preachers  of  universal  equality,  as  illustrated 
by  the  plunder  of  Livingstone's  house  by  the  commando  sent 
against  the  native  chief  Secheli  in  1852.  A  brief  chronicle  must 
here  suffice  of  subsequent  events  down  to  the  present  time : — 
1857.  Invasion  of  the  Orange  Free  State  by  Pretorius;  dispute 

settled  without  bloodshed  by  the  treaty  of  June  1. 
1859.  Pretorius  elected  president  cf  the  Free  State;  fails  to  effect 

the  union  of  the  two  states. 

1863.  Return  of  Pretorius,  during  whose  absence  affairs  had  fallen 
into  confusion  ;  continued  troubles  with  the  natives ;  quarrels 
with  the  Batlapins,  Barolongs,  and  Griquas  in  the  west;  in 
the  east  with  Ketchywayo,  king  of  Zululand,  about  the 
Boers'  right  to  the  Wakkerstroom  and  Utrecht  districts. 

1867.  Discovery  of  diamonds,  and  Mauch's  announcement  of  gold- 
fields  in  the  interior. 

1868.  Pretorius's  proclamation  extending  the  boundaries  of  the 
state  west  to  Lake  Ngami,  east  to  Delagoa  Bay,  whence 
disputes    and    negotiations   with   England   and    Portugal, 
Delagoa    Bay    being    ultimately   awarded   (July   1875)   to 
Portugal  by  the  French  president,  Marshal  MacMahon,  to 
whose  decision  the  matter  had  been  referred. 

1871.  Boundary  disputes  towards  the  south-west  settled  by  the 
award  of  Lieutenant-Governor  Keate  of  Natal,  leading  to 
the  resignation  of  Pretorius  and  appointment  of  President 
Burgers. 

1875.  The  Fundamental  Law  forces  Burgers  to  measures  leading  to 
the  war  with  Sikokuni,  chief  of  the  Bapedi,  south  of  the 
Olifaut  river,  who  claimed  large  part  of  Lydenburg  and  even 
of  Pretoria ;  Burgers's  visit  to  Europe  in  connexion  with  the 
Delagoa  Railway  scheme ;  on  his  return  he  finds  everything 
in  the  greatest  confusion ;  Boers  dispirited  by  repeated 
reverses  in  the  Sikokuni  war;  an  empty  treasury;  broken 
credit ;  the  state  practically  bankrupt  and  exposed  to  im 
minent  danger  of  invasion  by  Bapedis  and  Zulus.  Hence 

1876-77.  Intervention  of  England,  and  Sir  Theophilus  Shepstone's 
proclamation  (April  12,  1877)  annexing  Transvaal,  followed 
by  the  appointment  of  Sir  "W.  Owen  Lanyon  as  British 
administrator. 

1880-81.  Revolt  of  the  discontented  Boers,  who,  being  successful 
in  a  few  contests  with  British  troops,  induced  the  British 
Government  to  restore  the  republic  under  the  "  suzerainty  " 
of  the  queen,  by  the  treaty  of  peace  of  March  21,  1881,  a 
British  resident  being  appointed,  with  the  functions  of  a 
consul-general. 

1883.  S.  J.  Paul  Kriiger  elected  president. 

1884.  Convention  of  London  (February  27,  ratified  by  the  volks- 
raad,  August  8)  recognizing  the  state  as  the  South  African 
Republic,  and  considerably  restricting  the  British  suzerainty. 

1885.  Proclamation  (March  23)  of  the   British  protectorate  over 
Bechuanaland,  thereby  arresting  the  westward  advance  of 
the   Boers  into  the  Bamangwato,  Bakwena,  Baugwaketsi, 
and  Barolong  territories,  and  keeping  open  the  great  trade 
route  from  Cape  Colony  through  Hopetown  and  Shoshong 
to  the  Zambesi. 

1886.  Fresh  discoveries  of  rich  auriferous  deposits  especially  in  the 
Middelburg  province,  followed  by  a  great  influx  of  English- 
speaking    populations,    threatening    to    swamp    the    Boer 
element. 


1886.  Projected  South  African  confederation,  opposed  by  Kriiger, 
but  supported  by  the  Orange  State,  Cape  Colony,  and  a 
majority  of  the  Transvaal  Boers.  Connected  with  this 
scheme  is  the  proposal  of  a  uniform  tariff  and  the  immediate 
construction  of  a  through  railway  from  Cape  Town  to 
Delagoa  Bay.  (A.  H.  K.) 

TEANSVERSE  FLUTE,  THE,— or  GERMAN  FLUTE,  as 
it  was  formerly  designated  in  Great  Britain, — may  be  de 
scribed  as  a  musical  instrument  in  which,  a  column  of  air  is 
set  in  vibration  by  regular  pulsations  derived  from  a  current 
of  air  directed  by  the  lips  of  the  executant  against  the  side 
of  an  orifice  serving  as  an  embouchure,  pierced  laterally  in 
the  substance  of  the  pipe  and  towards  its  upper  extremity. 
This  mode  of  blowing  appears  to  be  of  very  ancient  origin : 
the  Hindus,  Chinese,  and  Japanese  claim  to  have  used  it 
from  time  immemorial ;  in  Europe  the  high  antiquity  of  a 
lateral  embouchure  is  generally  admitted,  although  it  does 
not  really  rest,  so  far  as  our  present  knowledge  goes,  on 
any  conclusive  evidence.1 

The  oblique  flute  of  the  Greeks  was  of  Egyptian  origin, 
and  it  is  therefore  safest  to  suppose  it  to  have  been  like 
the  instrument  frequently  figured  on  the  monuments  of 
ancient  Egypt,  which,  held  obliquely,  was  blown  through 
the  orifice  itself  of  the  pipe  at  its  upper  extremity.  The 
same  instrument  (called  "  nay ")  is  still  used  in  Moham 
medan  countries.  The  flute  is  often  mentioned  in  mediaeval 
poetry,  but  no  details  of  its  construction  are  given.  It 
was  the  custom,  moreover,  to  designate  various  instru 
ments  by  this  name.  The  oldest  representation  we  know 
of  the  transverse  flute  is  found  in  the  11th-century  frescos 
of  the  cathedral  of  St  Sophia  at  Kieff.  Eustache  Des- 
champs,  a  French  poet  of  the  14th  century,  in  one  of  his 
ballads,  makes  mention  of  the  "  flute  traversaine,"  and  we 
are  justified  in  supposing  that  he  refers  to  the  transverse 
flute.  It  had  certainly  acquired  some  vogue  in  the  15th- 
century,  being  figured  in  an  engraving  in  Sebastian  Vird- 
ung's  celebrated  work,2  where  it  is  called  "  Zwerchpfeiff," 
and,  with  the  drums,  it  already  constituted  the  principal  ele 
ment  of  the  military  music.  Agricola 3  alludes  to  it  as  the 
"  Querchpfeiff "  or  "  Schweizerpfeiff,"  the  latter  designa 
tion  dating,  it  is  said,  from  the  battle  of  Marignan  (1515), 
when  the  Swiss  troops  used  it  for  the  first  time  in  war. 

From  Agricola  onwards  transverse  flutes  formed  a  complete  family, 
said  to  comprise  the  discant,  the  alto  and  tenor,  and  the  bass, — 

respectively.  There  is  evidently 
an  error  in  the  indications  of 
pitch  here  given,  for  the  instru- 
ments  must  in  fact  have  produced 

sounds  an  octave  higher  than  those  noted.     Praetorius,4 
who  in  a  special  note  warns  his  readers  against  inaccuracies  of  this 
kind  which  were  then  frequent,  designates  the  transverse  flute  as 
"traversa  Querpfeiff"   and  "Querflb't,"  and  notifies  the  bass  in 
?"V    &  — '    the  tenor  •  0        ~     and  the  zfizjzjz:  as  varieties  then 
.  I  _  ~ ,  and   alto  /m    l|      ,  discant  Hri    fJ  ~  in  use.     A  flute 
in  c/    ^         in  i)'  concert  at  that 

time  included  two  discants,  four  altos  or  tenors,  and  two  basses. 
The  same  author  distinguishes  between  the  "Traversa"  and  the 
"Schweizerpfeiff"  (which  he  also  calls  "Feldpfeiff,"  i.e.,  mili 
tary  flute),  although  the  construction  was  the  same.  There  were 
two  kinds  of  0  ~T  -Q  respectively;  they  were  em- 

"  Feldpfeiff,"  tftj~g  and  fftr  |  ployed  exclusively  with  the 
in  <u  t/  ^  military  drum.5 

1  The  Louvre  has  two  ancient  statues  (from  the  Villa  Borghese) 
representing  satyrs   playing  upon  transverse  flutes.      Unfortunately 
these  marbles  have  been  restored,  especially  in  the  details  affecting 
our  present  subject,  and  are  therefore  examples  of  no  value  to  us. 
Another  statue  representing    a   flute-player  occurs    in  the   British 
Museum.     The  instrument  has  been  supposed  to  be  a  transverse  flute, 
but  erroneously,  for  the  insufflation  of  the  lateral  tube  against  which. 
the  instrumentalist  presses  his  lips,  could  not,  without  the  intervention 
of  a  reed,  excite  the  vibratory  movement  of  the  column  of  air. 

2  Musica  getutscht  und  auszgezogen,  Basel,  1511. 

3  JUusica  Instrumentalis,  Wittenberg,  1529 

4  Organographia,  Wolfenbiittel,  1618. 

5  It  is  from  the  word  P/ei/thstt  the  French  Fifre  and  the  English 
Fife,  still  applied  to  the  military  flutes  in  present  use,  are  evidently 
derived. 
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Mersenne's1  account  of  the  transverse  flute,  then  designated 
"flute  d'allemand"  or  "flute  allemande"  in  France,  is  obscure 
enough ;  but  the  tablatures  and  an  "Air  de  Cour  "  for  four  flutes  in 
his  work  lead  us  to  believe  that  there  were  then  in  use  in  France 
the  sopra-  H?:  the  tenor  HP:  and  the  bass  <"\-  '|  • 

no      flute  /(K     |      ,  or      alto  "my  flute  descend-      '~  d     • . 

in  tj^'&i         flute     in  £/ \- 111S  *° 

The  Museum  of  the  Conservatoire  ~&~  Royal  of  Brussels  pos 
sesses  specimens  of  all  varieties  hitherto  mentioned  except  the  last. 
All  of  them  are  laterally  pierced  with  six  finger  holes;2  they  have 
a  cylindrical  bore,  and  are  fashioned  out  of  a  single 
piece  of  wood.  Their  compass  consists  of  two 
octaves  and  a  fifth.  The  successive  opening  of  the 
lateral  holes  gives  rise  to  a  series  of  fundamental 
notes  forming  the  first  octave.  By  a  stronger  pres 
sure  of  the  breath  these  notes  are  reproduced  in  the 
next  octave  higher,  and  the  extent  of  compass  of 
the  instrument  is  completed  in  the  higher  region 
by  the  production  of  other  harmonics.3 

The  largest  bass  flute  in  the  Brussels  museum  is  in 
f^.  r — -  at  the  French  normal  pitch  A  435  double 
tt"  V&H  vibrations  per  second.  It  measures  0'95 

—  m.  from  the  centre  of  the  blow  orifice  to 
the  lower  extremity  of  the  tube.     The  disposition 
of  the  lateral  holes  is  such  that  it  is  impossible  to 
cover  them  with  the  fingers  if  the  flute  is  held  in 
the  ordinary  way.     The  instrument  must  be  placed 
against  the  mouth  in  an  almost  vertical  direction, 
inclining  the  extremity  of  the  tube  either  to  the 
right  or  the  left.    This  inconvenient  position  makes 
it  necessary  that  the  instrument  should  be  divided 
into  two  parts,   enabling  the  player  to  turn  the 
head  joint  that  the  embouchure  may  be  most  com- 
modiously  approached  by  the  lips,  which  is  not  at 
all  easy.     The  first  and  fourth  of  the  six  lateral 
holes  are  double,  but  those  holes  are  stopped  up 
with  wax  which  have  become  useless  through  the 
player's  habit  of  using  the  fingers  of  the  right  or 
left  hand  to  cover  the  higher  three  holes.     The 
bass  flute  shown  in  fig.   1  is  the  facsimile  of  an 
instrument  in  the  Museo  Civico  of  Verona.     The 
original,  unfortunately  no   longer  fit  for  use,    is 
nevertheless  sufficiently  well  preserved  to  allow  of 
all  its  proportionate   measurements   being  given. 
The  lowest  note,  E[j,  is  obtained  with  a  remark 
able   amplitude  of  sound,  thus  upsetting  a  very 
prevalent  opinion  that  it  is  impossible  to  produce 

by  lateral  insufflation  sounds  which  go  a  little  Fig.  l.  Fig.  2. 
lower  than  the  ordinary  limit  downwards  of  the  modern  orchestral 
flute.4 

The  bass  flute  cited  by  Mersenne  should  not  differ  much  from 
that  of  the  Museo  Civico  at  Verona.     We  suppose  it  to  have  been  in 
— ,  and  that  it  was  furnished  with  an  open  key  like  that 
>—  which  was  applied  to  the  recorders  (flutes  douces)  of  the 

—  same  epoch,  the  function  of  the  key  being  to  augment 
by  another  note  the  compass  of  the  instrument  in  the  lower  part. 
Following  Quantz,5  it  was  in  France  and  about  the  middle  of  the 
17th  century  that  the  first  modifications  were  introduced  in  the 
manufacture  of  the  flute.     The  improvements  at  this  period  con 
sisted  of  the  abandonment  of  the  cylindrical  bore  in  favour  of  a 
conical  one,  with  the  wide  part  in  the  head  of  the  instrument.     At 
the  same  time  the  flute  was  made  of  three  separate  pieces  called 
head,  body,  and  foot,  which  were  ultimately  further  subdivided. 
The  body  or  middle  joint  was  divided  into  two  pieces,  so  that  the 
instrument  could  be  tuned  to  the  different  pitches  then  in  use 
by  a  replacement  with  longer  or  shorter  pieces.     It  was  probably 
about  1677,  when  Lully  introduced  the  German  flute  into  the  opera, 
that  recourse  was  had  for  the  first  time  to  keys,  and  that  the  key 
of  D|  was  applied  to  the  lower  part  of  the  instrument.6    The  en 
graving  of  B.  Picart,  dated  1707,  which  ornaments  the  work  of 
the   French   flautist   Hotteterre-le-Romain,7  represents   the   flute 
as  having  reached  the  stage  of  improvement  of  which  we  have 
just  spoken,  but  the  body  was  still  formed  of  one  piece  only.     In 
1726  Quantz,8  finding  himself  in  Paris,  had  a  second  key  applied  to 

1  Harmonie  Universelle,  Paris,  16-36. 

2  It  is  usual  to  indicate  the  tonality  of  flutes  by  the  note  produced  when  the 
six  lateral  holes  are  covered  by  the  fingers.    This  custom  is  objectionable,  because 
it  is  the  disposition  of  the  fingers  which  is  made  use  of  to  sound  D.     The  prac 
tice  has  for  its  result  that  the  tonality  is  always  a  note  lower  than  the  signature 
used.     Tims  the  flute  in  D  is  really  in  C ;  that  in  F  in  E|J,  &c. 

5  Victor  Mahillon,  Hints  on  the  Fingering  of  the  Boehm  Flute,  London,  1884. 

*  Fe"tis,  Rapport  sur  la  Fabrication  des  Instruments  de  Musigue  a  V Exposition 
Universelle  de  Paris,  en  1855. 

8  Versuch  einer  Anweisung  die  Flote  traversiere  zu  spielen,  Berlin,  1752. 

8  Unless  where  the  contrary  is  stated,  we  have  always  in  view,  in  describing 
the  successive  improvements  of  the  flute,  the  treble  flute' in  D,  which  is  considered 
to  be  typical  of  the  family.  7  Principes  de  la  Flute  Traversiere. 

"  Herrn  Johann  Joachim  Quantzius  Lebenslauf,  von  ihm  selbst  entworfen  " 
in  the  Historisch-Kritische  Beitrage  zur  Aufnahme  der  Musik,  by  Marpurg 
Berlin,  1754.  Quantz  was  professor  of  the  flute  to  Frederick  the  Great 


the  flute,  placed  nearly  at  the  same  height  as  the  first,  that  of  the 
,  intended  to  differentiate  the  Dti  and  the  Ejj.  This 
innovation  was  generally  well  received  in  Germany,  but 
does  not  appear  to  have  met  with  corresponding  success  in 
other  countries.  In  France  and  England  manufacturers  adopted 
it  but  rarely;  in  Italy  it  was  declared  useless.9  About  the  same 
time  flutes  Avere  constructed  with  the  lower  extremity  lengthened 
and  furnished  with  two  supplementary  keys  to  produce  the  QJt  and 
C.  This  innovation,  spoken  of  by  Quantz,  did  not  meet  Avith  a 
very  favourable  reception,  and  was  shortly  afterwards  abandoned. 
Passing  mention  may  be  made  of  the  drawing  of  a  flute  Avith  a  C 
key  in  the  Music-Saal  of  J.  F.  B.  Mayers,  Nuremberg,  1741. 

The  tuning  of  the  instrument  to  different  pitches  was  effected, 
as  already  explained,  by  changes  in  the  length,  and  notably  by 
substituting  a  longer  or  shorter  upper  piece  in  the  middle  joint. 
So  wide  were  the  differences  in  the  pitches  then  in  use  that  seven 
such  pieces  for  the  upper  portion  of  it  Avere  deemed  necessary. 
The  relative  proportions  between  the  different  parts  of  the  instru 
ment  being  altered  by  these  modifications  in  the  length,  it  was 
conceived  that  the  just  relation  could  be  re-established  by  dividing 
the  foot  into  two  pieces,  below  the  key.  These  two  pieces  were 
adjusted  by  means  of  a  tenon,  and  it  was  asserted  that,  in  this  way, 
the  foot  could  be  lengthened  proportionately  to  the  length  of  the 
middle  joint.  Flutes  thus  improved  took  the  name  of  "flutes  a 
registre."  The  register  system  Avas,  about  1752,  applied  by  Quantz 
to  the  head  joint,  and,  the  embouchure  section  being  thus  capable 
of  elongation,  it  Avas  allowable  to  the  performer,  according  to  the 
opinion  of  this  professor,  to  lower  the  pitch  of  the  flute  a  semitone, 
without  having  recourse  to  other  lengthening  pieces,  and  without 
disturbing  the  accuracy  of  intonation. 

The  upper  extremity  of  tlio  flute,  beyond  the  embouchure  orifice, 
is  closed  by  means  of  a  cork  stopper.  On  the  position  of  this  cork 
depends,  in  a  great  measure,  the  accurate  tuning  of  the  flute.  It  _i 
is  in  its  right  place  when  the  accompanying  octaves  are 
true.  Quantz,  in  speaking  of  this  accessory,  mentions 
the  use  of  a  nut-screw  to  give  the  required  position  to  -^y  \ 
the  cork.  He  does  not  name  the  inventor  of  this  ap-  *^ 
pliance,  but,  according  to  Tromlitz,10  the  improvement  was  due  to 
Quantz  himself.  The  invention  goes  back  to  1726. 

When  the  Method  of  Quantz  appeared  there  were  still  in  use, 
besides  the  orchestral  flute  in  D,  the  little  fourth  flute  in  G,  the 
low  fourth  flute  in  A,  and  the  flute  d'amour  a  note  higher;  in 
France  they  had,  moreover,  the  little  octave  flute  in  D  (octave).  A 
bass  flute  in  D  had  also  been  attempted  (see  fig.  2).  When  Ribocq 
published  his  Bemerkungen  iiber  die  Flote11  the  flute  had  already 
the  five  keys  here  shown.  This  author  does 
not  cite  the  inventor  of  these  HBAV  keys,  but  ~/t~ 

_      .  _  _          .  .        _  *i      *  l/l\  1  .     _J 


some  claim  them  for  Kusder,  a  musical-instru-  iazirf^e?^^— - 
ment  maker  in  London,  others  for  Johann 
George  Tromlitz  of  Leipsic,  and  Ribocq  declares  he  has  seen  no  flutes 
so  constructed  other  than  by  these  two  makers.  But  Tromlitz  lays 
no  claim  for  himself  to  the  credit  of  this  improvement.  He  only 
says  that  "  he  had  occupied  himself  for  several  years  in  applying 
these  keys  so  as  not  to  augment  the  difficulty  of  playing,  but,  on 
the  contrary,  to  render  the  handling  of  them  as  easy  as  possible." 12 
We  may  therefore  regard  the  London  maker  as  the  author  of  the 
first  flute  Avith  five  keys,  with,  hoAvever,  a  reservation  as  to  the  Gtt 
key,  which,  from  1727,  had  been  applied  by  Hoffmann  of  Rasten- 
berg13  to  the  transverse  flute  and  the  oboe.  The  higher  key  of  Cjjj, 
adopted  from  1786  by  Tromlitz,  we  believe  to  have  been  first  re 
commended  by  Ribocq  (1782). 

In  1785  Richard  Potter,  of  London,  improved  Quantz's  slide 
applied  to  the  head  joint  as  AA'ell  as  to  the  register  of  the  foot  by 
a  double  system  of  tubes  forming  double  sliding  air-tight  joints. 
In  the  document14  describing  this  improvement  Potter  patented 
the  idea  of  clothing  the  holes  Avhich  were  covered  by  keys  formed 
by  metal  conical  valves.  The  keys  mentioned  in  the  patent  were 
four, — Da,  F,  G$,  At  The  idea  of  extending  the  compass  of  the 
flute  downwards  was'  taken  up  again  about  the  same  time  by  two 
players  of  the  flute  in  London  named  Tacet  and  Florio.  They  de 
vised  a  new  disposition  of  the  keys  C  and  QJjl,  and  confided  the  execu 
tion  of  their  invention  to  Potter.  In  Dr  Arnold's  New  Instructions 
for  the  German  Flute  occurs  a  tablature,  the  engraving  of  Avhich 
goes  back  to  the  end  of  the  18th  century,  and  bears  the  folloAving 
title,  "  A  Complete  Drawing  and  Concise  Scale  and  Description  of 
Tacet  and  Florio's  new  invented  German  Flute,  Avith  all  the  addi 
tional  keys  explained."  It  explains  the  use  of  six  keys, — C,  QjJ!, 
D$,  F,  G't  At — that  are  not  always  figured,  because  the  employ 
ment  of  so  many  keys  was  at  once  admitted.  Tromlitz  himself, 
who,  hoAvever,  made  flutes  with  nine  keys, — adding  E[>,  another  F, 
and  C^j,  declared  that  he  was  not  in  favour  of  so  great  a  complica 
tion,  and  that  he  preferred  the  flute  Avith  only  tAvo  keys,  Da  and  E[j, 


9  Antonio  Lorenzoni,  Saggio  per  ben  sonare  ilflauto  traverse,  Vicenza,  1779. 
10  Auffultrlicher  vnd  griindlicher  Unterricht  die  Flote  zu  spielen,  Leipsic,  1797. 
Compare  Schilling,  Univ. -Lexicon,  Leipsic,  1835.  »  Stendal,  1782. 

12  Kurze  Abhandlung  von  Flolenspielen,  Leipsic,  1786. 

13  Gerber,  Lexicon  der  Tonkiinstler,  Leipsic,  1790.       14  English  patent,  No.  1499. 
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with  a  register  foot  joint  and  a  cork  nut-screw  at  the  head  joint. 
This  instrument  met  all  requirements.  He  was  even  against  the 
use  of  the  keys  for  Cft  and  C$,  because  they  altered  the  recognized 
quality  of  tone  of  the  instrument.  When  Tromlitz  published  his 
method,  the  family  of  flutes  had  become  modified.  It  compre 
hended  only  the  typical  flute  in  D,  the  flute  d'amour  a  minor 
third  lower,  a  "third"  flute  a  minor  third  higher,  and,  finally, 
the  little  octave  flute. 

While  Tromlitz  was  struggling  in  Germany  with  the  idea  of 
augmenting  the  compass  of  the  flute  downwards  by  employing  open 
keys  for  Cj^  and  C$,  an  Italian,  Giovanni  Batista  Orazi,1  increased 
the  scale  of  the  instrument  downwards  by  the  application  of  five 
new  keys,  viz.,  B,  B[j,  A,  A.\>,  and  G.  At  the  same  time  that  he 
produced  this  invention2  he  conceived  the  plugging  of  the  lateral 
holes  by  the  valve  keys  then  recently  invented  by  Potter.  But 
it  was  hardly  possible  to  obtain  a  perfect  plugging  of  seven  lateral 
holes  with  the  aid  of  as  many  keys,  for  the  control  of  which  there 
were  only  the  two  little  fingers,  and  therefore  this  invention  of 
Orazi  proved  a  failure. 

In  1808  Frederick  Nolan,3  of  Stratford,  near  London,  conceived 
an  open  key,  the  lever  of  which,  terminating  by  a  ring,  permitted 
the  closing  of  a  lateral  hole  at  the  same  time  the  key  was  being 
acted  upon.  The  combination  in  this  double  action  is  the  embryo 
of  the  mechanism  that  a  little  later  was  to  transform  the  system  of 
the  flute.  Two  years  later  Macgregor,4  a  musical-instrument  maker 
in  London,  constructed  a  bass  flute  an  octave  lower  than  the  ordi 
nary  flute.  The  idea  was  not  new,  as  is  proved  by  the  existence 
of  the  bass  flute  mentioned  above.  The  difference  between  the  two 
instruments  lies  in  the  mechanism  of  the  keys.  That  employed  by 
Macgregor  consisted  of  a  double  lever,  a  contrivance  dating  from 
before  the  middle  of  the  13th  century,  of  which  the  application  is 
seen  in  an  oboe  of  large  dimensions  preserved  in  the  National 
Museum  at  Munich.5 

About  1830  the  celebrated  French  flautist  Tulou  added  two  more 
keys,  those  of  F$  and  C$,  and  a  key,  called 
"de  cadence,"  to  facilitate  the  accompany 
ing  shakes. 

To  increase  the  number  of  keys,  to  improve 
their  system  of  plugging,  and  to  extend  the 
scale  of  the  instrument  in  the  lower  region, 
— these  had  hitherto  been  the  principal  problems  dealt  with  in 
the  improvement  of  the  flute.  No  maker,  no  inventor  whose 
labours  we  have  called  attention  to,  had  as  yet  devoted  his  atten 
tion  to  the  rational  division  of  the  column  of  air  by  means  of  the 
lateral  holes.  In  1831  Theobald  Boehm,  a  Bavarian,  happening  to 
be  in  London,  was  struck  with  the  power  of  tone  the  celebrated 
English  performer  Charles  Nicholson  drew  from  his  instrument. 
Boehm  learned,  and  not  without  astonishment,  that  his  English 
colleague  obtained  this  result  by  giving  the  lateral  holes  a  much 
greater  diameter  than  was  then  usually  admitted.  About  the 
same  time  Boehm  made  the  acquaintance  of  an  amateur  player 
named  Gordon,  who  had  effected  certain  improvements  ;  he  had 
bored  the  lateral  hole  for  the  lower  E,  and  had  covered  it  with  a 
key,  while  he  had  replaced  the  key  for  F  with  a  ring.  These  innova 
tions  set  Boehm  about  attempting  a  complete  reform  of  the  instru 
ment.6  He  went  resolutely  to  work,  and  during  the  year  1832  he 
produced  the  new  flute  which  bears  his  name.  This  instrument  is 
distinguished  by  a  new  mechanism  of  keys,  as  well  as  by  larger 
holes  disposed  along  the  tube  in  geometrical  progression. 

Boehm's  system  had  preserved  the  key  of  G£  open  ;  Coche,7  a 
professor  in  the  Paris  Conservatoire,  assisted  by  Auguste  Buffet 
the  younger,  a  musical-instrument  maker  in  that  city,  modified 
Boehm's  flute  by  closing  the  GJf  with  a  key,  wishing  thus  to  render 
the  new  fingering  more  conformablei  to  the  old.  He  thus  added  a 
key,  facilitating  the  shake  upon  CJt  with  Dt  and  brought  about 
some  other  changes  in  the  instrument  of  less 'importance. 

Boehm  had  not,  however,  altered  the  bore  of  the  flute,  which  had 
been  conical  from  the  end  of  the  17th  century.  In  1846,  however, 
he  made  further  experiments,  and  the  results  obtained  were  put  in 
practice  by  the  construction  of  a  new  instrument,  of  which  the  body 
was  bored  cylindrical,  but  the  head  was  modified  at  the  embouchure. 
The  inventor  thus  obtained  a  remarkable  equality  in  the  tones  of 
the  lower  octave,  a  greater  sonorousness,  and  a  perfect  accuracy  of 
intonation,  by  establishing  the  more  exact  proportions  which  a 
column  of  air  of  cylindrical  form  permitted. 

The  priority  of  Boehm's  invention  was  long  contested,  his 
detractors  maintaining  that  the  honour  of  having  reconstructed 
the  flute  was  due  to  Gordon.  But  an  impartial  investigation 

1  Saggio  per  costi-uire  e  tuonare  un  flauto  trarerso  enarmonico  che  ha  i  suoni 
bassi  del  VioHno,  Rome,  1797. 

2  The  idea  of  this  large  flute  was  taken  np  again  in  1819  by  Trexler  of  Vienna, 
who  called  it  the  "panaulon."  3  Patent,  No.  3183.         4  Patent,  No.  3349. 

5  Another  specimen,  almost  the  same,  constructed  about  1775,  and  called 
"  Basse  de  Musette,"  may  be  seen  in  the  Museum  of  the  Paris  Conservatoire. 

6  See  Ueber  den  Flotenbau  und  die  neueslen  Verbesserungen  desselben.  Mainz, 
1847;   and  W.  S.  Broad  wood,  An  Essay  on  the  Construction  of  Flutes  originally 
written  by  Theobald  Boehm,  published  tcith  the  addition  of  Correspondence  anJ 
other  Documents,  London,  1882. 

'  Examen  critique  de  la  Flute  Ordinaire  compare'e  a  la  Flute  Boehm,  Paris,  1838. 


vindicates  the  claim  of  the  former  to  the  invention  of  the  large 
lateral  holes.8  His  greatest  title  to  fame  is  the  invention  of  the 
mechanism  which  allows  the  production  of  the  eleven  chromatic 
semitones  intermediate  between  the  fundamental  note  and  its  first 
harmonic  by  means  of  eleven  holes  so  disposed  that  in  opening 
them  successively  they  shorten  the  column  of  air  in  exact  propor 
tional  quantities.9  Boehm 10  has  published  a  diagram  or  scheme  to 
be  adopted  in  determining  the  position  of  the  note-holes  of  wind 
instruments  for  every  given  pitch.  This  diagram  gives  the  position 
of  the  intermediate  holes  which  he  had  been  enabled  to  establish  by 
a  rule  of  proportion  based  on  the  law  of  the  lengths  of  strings. 

The  Boehm  flute,  notwithstanding  the  high  degree  of  perfection 
it  has  reached,  has  not  secured  unanimous  favour  ;  even  now  there 
are  players  who  prefer  the  ordinary  flute.  The  change  of  fingering 
required  for  some  notes,  the  great  delicacy  and  liability  to  derange 
ment  of  the  mechanism,  have  something  to  do  with  this.  In  Eng 
land  especially,  the  ordinary  flute  retains  many  partisans,  thanks  to 
the  improvements  introduced  by  a  clever  player,  Abel  Siccama,  in 
1845.11  He  bored  the  lateral  holes  of  E  and  A  lower,  and  covered 
them  with  open  keys.  He  added  some  keys,  and  made  a  better 
disposition  of  the  other  lateral  holes,  of  which  he  increased  the 
diameter,  producing  thus  a  sonorousness  almost  equal  to  that  of 
the  Boehm  flute,  while  yet  preserving  the  old  fingering  for  the 
notes  of  the  first  two  octaves.  But  in  spite  of  these  improvements 
the  old  flute  will  not  bear  an  impartial  comparison  with  that  of 
Boehm.  (V.  M.) 

TRANSYLVANIA  (Germ.  Siebenburgen),  a  mountain 
ous  principality  (Gross-Fiirstenthum)  forming  the  extreme 
eastern  portion  of  Austria-Hungary,  is  bounded  on  the 
W.  and  N.  by  Hungary  proper,  on  the  E.  by  Bukowina 
and  Moldavia,  and  on  the  S.  by  Walachia.  The  German 
name  is  usually  derived  from  the  seven  principal  fortified 
towns  or  "  burgs "  founded  by  the  German  colonists, 
though  some  authorities  prefer  to  connect  it  with  the  Zibin 
Mountains  on  the  south  frontier.  The  Latin  name  appears 
first  after  the  12th  century,  and  signifies  "beyond  the 
woods,"  i.e.,  from  Hungary  ;  the  Magyar  and  Roumanian 
names  (Erdely  and  Ardealu)  both  mean  "  forest-land." 
For  all  political  and  administrative  ends,  and  in  the  official 
statistics  and  returns,  Transylvania  is  now  wholly  incor 
porated  with  HUNGARY  (q.v.),  and  to  all  intents  and  pur 
poses  is  a  part  of  that  kingdom.  The  principality  has  the 
form  of  an  irregular  circle,  with  an  area  of  about  21,000 
square  miles,  and  is  on  all  sides  surrounded  by  mountain 
chains,  while  the  interior  is  barred  and  striped  with  lower 
ranges.  On  the  west  or  Hungarian  side  there  are  various 
wide  and  comparatively  easy  passes  into  the  interior,  but  on 
the  east  and  south  frontiers  the  lofty  bounding  mountains 
present  steep  and  rugged  faces  outwards,  giving  to  Transyl 
vania  the  general  aspect  of  a  huge  natural  fortress.  These 
mountains  are  a  continuation  of  the  Hungarian  and 
Galician  Carpathians ;  in  fact,  the  mountains  of  Transyl 
vania  may  be  regarded  together  as  forming  the  south 
eastern  main  group  of  the  Carpathian  system.  The 
loftiest  and  most  rugged  peaks  are  on  the  north  and  south 
boundaries.  On  the  north  the  highest  summit  is  the 
Pietross  (7534  feet),  one  of  the  Rodna  Alps  ;  on  the  south 
are  the  Butshetsh  (8262  feet),  the  Konigstein  (7357  feet), 
and  the  Negoi  (8340  feet).  The  east  is  bounded  by 
several  parallel  chains,  the  highest  peak  in  which  is  the 
Pietrossul  (6910  feet) ;  and  on  the  west  border  the  greatest 
height  is  attained  towards  the  south,  where  several  peaks 
reach  7200  feet.  On  the  west  are  the  Transylvanian 
Ore  Mountains  (Erzgebirge),  with  the  curious  Detunata 
("thunder-smit"),  and  the  Bihar  group,  with  its  numerous 
caverns.  There  are  numerous  valleys,  ravines,  and  canons 
in  the  network  of  mountains  covering  the  interior  of  the 
country,  but  it  is  only  along  the  courses  of  the  principal 
rivers  that  plains  of  any  size  are  found.  The  chief  rivers 
are  the  Aluta  or  Alt,  which  flows  south,  pierces  the 
southern  boundary  mountains  at  the  Rother  Thurm  Pass, 

8  They  existed  long  before,  however,  in  the  Chinese  Ty  and  the  Japanese  Fuye. 

9  The  reader  may  consult  with  advantage  Mr  C.  Welch's  History  of  the  Boehm 
Flute  (London,  1883),  wherein  all  the  documents  relating  to  this  interesting  dis 
cussion  have  been  collected  with  great  impartiality. 

10  See  the  Essay  on  the  Construction  of  Flutes,  already  cited. 

11  Patent,  No.  10553. 
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and  joins  the  Danube,  and  the  Maros,  to  the  west,  and  the 
Szamos,  to  the  north,  both  tributaries  of  the  Theiss,  which 
also  falls  into  the  Danube.  All  these  are  navigable,  and  are 
fed  by  various  tributaries.  The  largest  lake  is  the  Hodoser 
or  Eseger  See,  13  miles  long.  Transylvania  abounds  in 
mineral  springs  of  all  kinds,  especially  saline  and  chaly 
beate.  The  climate  is  tolerably  severe :  hot  summers  alter 
nate  with  very  cold  winters ;  but  the  rainfall  is  not  great. 

The  mineral  wealth  of  Transylvania  is  very  considerable.  Gold 
is  found  in  certain  quantity  in  mines,  and  it  is  also  "washed"  in 
some  of  the  streams,  chiefly  by  Gipsies.  The  gold  is  often  found 
in  conjunction  with  tellurium  (first  discovered  in  Transylvania  in 
1782,  and  until  the  present  century  not  found  anywhere  else,  see 
TELLURIUM).  Silver,  copper,  lead,  and  iron  are  also  worked  to 
some  profit.  Coal  occurs  in  considerable  abundance,  and  it  is 
mined  in  the  Schilthal,  but  the  superabundance  of  timber  has  re 
tarded  its  exploitation.  Hills  largely  formed  of  pure  salt  are  met 
with  here  and  there,  and  there  are  also  very  rich  subterranean 
deposits  of  salt,  sometimes  cropping  up  on  the  surface.  Some  of  the 
saline  springs  also  yield  salt  enough  to  render  their  evaporation 
profitable.  The  vegetation  of  Transylvania  is  luxuriant,  except  of 
course  in  the  higher  mountain  zones.  Fruits  abound,  as  apples, 
pears,  peaches,  apricots,  plums,  cherries,  chestnuts,  and  almonds ; 
mulberries  are  also  cultivated.  The  vine  flourishes  best  in  the 
valley  of  the  Maros.  Agriculture  is  one  of  the  most  important 
industries,  though  the  available  good  laud  is  by  no  means  fully 
taken  up.  The  chief  crop  is  maize  ;  but  wheat,  rye,  and  other 
grains,  potatoes,  saffron,  hemp,  flax,  and  tobacco  are  also  grown. 
Extensive  forests  clothe  much  of  the  country,  but  are  in  a  some 
what  neglected  condition.  On  the  boundary  mountains  the  trees 
are  mainly  coniferous  ;  in  the  interior  oaks,  elms,  beeches,  and 
ashes  are  conspicuous. 

The  forests  afford  cover  for  many  wild  animals.  Bears,  wolves, 
foxes,  boars,  and  various  varieties  of  game  are  found,  and  on  some 
of  the  mountains  the  chamois.  There  is  abundant  pasturage  on 
which  excellent  cattle  are  reared ;  and  in  some  districts  buffaloes 
are  bred  for  draught  purposes.  More  important  is  the  breeding  of 
a  sturdy  race  of  horses,  thousands  of  which  are  annually  exported. 
The  mountains  maintain  very  large  flocks  of  sheep,  of  which  two 
kinds  are  distinguished — with  a  fine  short-stapled  and  a  coarse 
long-stapled  wool  respectively.  Silkworms  are  bred,  and  some  silk 
is  spun ;  and  the  export  of  honey  and  wax,  from  both  wild  and 
domestic  bees,  is  not  inconsiderable.  Neither  the  means  of  com 
munication  with  the  external  world  nor  the  manufacturing  industry 
iu  Tralisylvania  is  developed  to  any  important  extent ;  the  latter, 
indeed,  has  to  a  certain  extent  gone  back.  The  most  industrious 
and  in  general  the  most  advanced  of  the  population  are  the 
"  Saxons  "  ;  and  trade,  the  great  bulk  of  which  is  with  Roumania, 
is  mainly  in  the  hands  of  Armenians  and  Greeks.  The  chief  com 
mercial  centres  and  principal  towns  are  Herrmannstadt,  Kronstadt, 
Bistritz,  and  Szamos-Ujvar. 

Perhaps  the  most  interesting  point  in  connexion  with  Transyl 
vania  is  the  variety  of  its  population,  which  in  1880  numbered 
2,084,048  in  all.  Until  1848  the  chief  influence  and  privileges,  as 
well  as  the  only  political  rights,  were  divided  among  the  three 
"privileged  nations"  of  the  Hungarians,  Szeklers,  and  Saxons. 
The  first  are  the  descendants  of  the  Magyar  conquerors.  The 
Szeklers,  i.e.,  "guardians,"  chiefly  on  the  east  borders,  settled  in 
eastern  Transylvania  to  act  as  guardians  of  the  frontiers.  The 
Saxons  are  the  posterity  of  the  German  immigrants  brought  by 
King  Geisa  II.  (1141-1161)  from  Flanders  and  the  lower  Rhine  to 
cultivate  and  repeople  his  desolated  territories.  At  first  these  were 
known  as  Teutones,  Teutonic!  Hospites,  and  Flandrenses,  but  since 
the  beginning  of  the  13th  century  the  general  name  of  "  Saxons," 
as  tantamount  to  "Germans,"  has  prevailed  (c/.  SAXONY,  vol.  xxi. 
p.  351).  The  Hungarians  and  Szeklers  together  number  609,208, 
and  the  Saxons  204,713,  but  by  far  the  most  numerous  element, 
though  long  excluded  from  power  and  political  equality,  is  formed 
by  the  Walaehians  or  Roumanians,  1,146,611  in  number,  a  mixed 
race,  not  entitled  to  the  descent  which  they  claim  from  the  early 
Roman  colonists  of  Dacia.  The  Gipsies  of  Transylvania,  who  are 
heard  of  under  a  voivode  or  prince  of  their  own  in  1417,  are  esti 
mated  at  46,460;  many  of  them  have  abandoned  a  nomadic  life 
and  have  taken  to  agriculture  or  gold-washing.  Jews,  Armenians, 
Bulgarians,  Ruthenians,  and  Greeks  are  also  represented  in  the 
medley  of  peoples.  About  70,000  (chiefly  children)  are  returned, 
unclassed,  as  "not  able  to  speak."  The  Magyars  are  mostly 
Roman  Catholics  or  Unitarians,  the  Germans  Protestants,  and  the 
Roumanians  adherents  of  the  Greek  Church. 

Transylvania  formed  part  of  the  Roman  province  of  Dacia. 
After  the  withdrawal  of  the  Romans  the  country  became  for 
centuries  the  prey  of  the  various  peoples  who  swept  across  it  in 
their  restless  migrations.  At  the  beginning  of  the  llth  century 
(1004)  Stephen  I.  of  Hungary  made  himself  master  of  the  land, 
which  was  thenceforward  governed  as  an  Hungarian  province  by  a 


voivode.  In  1538  the  voivode,  John  Zapolya,  succeeded  in  render 
ing  himself  independent,  and  he  and  his  successors,  who  were 
generally  elected  by  the  people,  were  supported  by  the  Turks 
against  the  house  of  Austria,  while  the  difficult  nature  of  their 
country  preserved  them  on  the  other  hand  from  becoming  too 
dependent  on  their  powerful  allies.  After  the  defeat  of  the  Turks 
at  Vienna  in  1683,  their  influence  in  Transylvania  waned,  and  iu 
1699,  by  the  peace  of  Carlowitz,  the  Porte  acknowledged  the 
suzerainty  of  Leopold  I.  of  Austria  over  Transylvania.  By  the  Leo- 
poldine  diploma  of  1691  Leopold  had  guaranteed  the  ancient  rights 
and  laws  of  the  land,  and  united  it  formally  with  the  Hungarian 
crown.  In  1765  Maria  Theresa  made  it  a  grand  principality  (Gross- 
Fiirstenthuni).  The  efforts  of  the  Roumanian  inhabitants  to 
secure  recognition  as  a  fourth  "nation,"  and  the  opposition  of  the 
non-Magyar  population  to  a  closer  union  Avith  Hungary,  led  to 
troubles  and  disagreement  early  in  the  19th  century,  culminating 
iu  bloody  internecine  struggles  in  1848.  In  1849  Transylvania 
was  divided  from  Hungary  by  an  imperial  decree,  and  became  an 
Austrian  crown-laud  ;  but  in  1860  the  old  order  was  renewed, 
and  the  complete  incorporation  with  Hungary  was  perfected  in 
1868.  Since  that  time  the  policy  of  the  Hungarian  party  has  on 
the  whole  prevailed,  and  the  Magyarization  of  the  principality  is 
steadily  being  carried  through,  iu  spite  of  the  bitter  protests  and 
discontent  of  both  the  Saxons  and  Roumanians.  An  Hungarian 
university  was  founded  at  Klauseuburg  in  1872 ;  and  Hungarian  is 
recognized  as  the  official  language.  (F.  MU.) 

TRAPANT,  a  seaport  of  Italy,  capital  of  the  province 
of  Trapaui,  and  an  episcopal  see,  lies  on  the  extreme 
north-west  coast  of  Sicily,  19  miles  to  the  north-north-east 
of  Marsala  and  4  miles  to  the  west-south-west  of  Monte 
St  Giuliano.  It  lies  on  a  sandy  peninsula  resembling  a 
sickle  (whence  the  name,  from  opeVavov),  projecting  west 
ward  and  concave  towards  the  north.  It  is  a  place  of 
considerable  enterprise ;  the  streets  are,-  comparatively 
speaking,  regularly  built  and  well  kept ;  and  the  popula 
tion  are  above  the  average  iu  industry  and  intelligence. 
The  town  is  still  surrounded  by  a  wall  with  bastions. 
Some  of  the  mediaeval  houses  are  interesting  architec 
turally,  but  none  of  the  public  buildings  require  special 
notice.  Among  the  institutions  of  Trapani  may  be  men 
tioned  the  lyceum  (with  natural  history  collection  and 
picture  gallery),  the  gymnasium,  the  technical  and  navi 
gation  schools,  and  the  library.  Some  of  the  churches 
contain  choice  works  of  art.  The  industries  of  the  place 
include  linen  manufacture  and  works  in  coral,  wood,  iron, 
marble,  alabaster,  mother-of-pearl ;  there  are  also  extensive 
salt  lagoons  in  the  immediate  neighbourhood,  and  there  is 
considerable  traffic  in  salt,  soda,  sulphur,  and  grain.  The 
harbour,  on  the  south-west  side  of  the  sickle,  is  sheltered 
by  a  mole  and  protected  by  a  fort  in  the  islet  of  Colum- 
bara;  it  has  a  lighthouse  at  the  entrance,  and  is  accessible 
to  vessels  of  about  400  tons.  The  population  in  1881  was 
32,020. 

Trapani,  the  ancient  Drepanum  or  Drepana,  was  the  seaport  of 
Eryx  (see  ERYX  and  MONTE  SAN  GIULIANO),  and  is  represented 
by  Virgil  as  the  scene  of  the  death  of  Anchises,  and  of  the  funeral 
games  celebrated  in  his  honour.  Towards  the  beginning  of  the 
First  Punic  War  (c.  260  B.C.)  it  was  made  a  fortress  by  Hamilcar 
Barca,  who  removed  hither  the  greater  number  of  the  inhabitants 
of  Eryx,  the  remainder  being  transferred  in  249.  It  fell  into  the 
hands  of  the  Romans  at  the  end  of  the  war,  and  does  not  figure 
again  in  ancient  history.  It  appears,  however,  to  have  continued 
to  flourish  as  a  commercial  town,  being  mentioned  both  by  Cicero 
and  by  Pliny.  In  the  Middle  Ages  it  became  a  royal  residence. 

TRAPPISTS.  The  abbey  of  Notre  Dame  de  la  Maison- 
Dieu  de  la  Trappe  was  founded  in  1140  by  Rotrou,  count 
of  Perche,  at  Soligny-la-Trappe,  a  village  of  Haut-Perche, 
now  in  the  arrondissement  of  Mortagne,  department  of 
the  Orne,  so  named  from  the  narrow  gorge  which  forms 
its  entrance,  comparable  to  a  trap-door.  It  was  at  first 
attached  to  the  congregation  of  Savigny,  a  minor  off 
shoot  of  the  order  of  Fontevrault,  but  that  congregation 
was  united  in  1148  to  the  Cistercian  order,  and,  by 
the  special  intervention  of  St  Bernard,  was  affiliated, 
with  all  its  dependencies,  to  his  own  abbey  of  Clairvaux. 
No  mediaeval  monastic  order  fell  more  rapidly  and 
signally  from  the  spirit  of  its  original  institute  than  the 
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Cistercian,  and  La  Trappe  formed  no  exception  to  the 
general  decay.  Indeed,  its  geographical  position  in  a 
district  fiercely  contested  during  the  long  war  between 
France  and  England  hastened  its  declension,  for  it  was 
several  times  taken  and  pillaged,  while  the  members  of  the 
community,  at  last  compelled  to  break  up  and  disperse, 
returned  at  the  close  of  the  war  with  their  traditions 
interrupted,  their  discipline  relaxed,  and  their  moral  tone 
deteriorated.  Nor  was  this  the  worst.  The  introduction 
of  the  "  commendam  "  system  into  the  French  Church, 
whereby  secular  ecclesiastics  were  empowered  to  hold 
monastic  benefices  without  residence  or  conformity  to  the 
rule  of  the  society  in  which  they  ranked  as  heads,  wrought 
yet  further  mischief ;  and,  though  the  Trappists  at  first 
endeavoured  to  resist  Jean  du  Bellay,  the  celebrated 
bishop  of  Paris  (afterwards  cardinal-bishop  of  Ostia), 
whom  Francis  I.  nominated  in  1526  as  abbot  commend 
atory,  and  were  upheld  by  the  pope  in  continuing  to  elect 
their  own  abbots,  yet  their  efforts  were  fruitless,  and  Du 
Bellay  was  succeeded  by  a  series  of  titular  abbots,  under 
whose  nominal  rule  the  estates  of  the  abbey  were  impov 
erished,  the  buildings  suffered  to  fall  into  nearly  total  ruin, 
and  the  conduct  of  the  monks  became  a  public  scandal. 
In  fact,  the  community  was  broken  up,  the  dismantled 
monastic  buildings  were  abandoned  to  a  few  domestics  and 
their  families,  and  the  scattered  Trappists  seldom  reas 
sembled  save  for  hunting  parties  and  similar  amusements. 
Such  was  the  condition  of  things  when  a  reformer  arose 
in  the  person  of  one  of  those  very  abbots  commendatory 
who  had  been  the  ruin  of  the  institute. 

Armand  Jean  Bouthillier  de  Ranee,  second  son  of  Denis 
Bouthillier  de  Ranee  and  Charlotte  Joly  his  wife,  was 
born  in  Paris  on  January  9,  1626.  By  his  father's  side 
he  was  sprung  from  a  patrician  family  of  Breton  origin 
long  settled  in  Normandy ;  by  his  mother's  he  was  con 
nected  with  powerful  members  of  the  official  hierarchy. 
His  near  kindred  were  wealthy,  titled,  and  highly  placed 
in  the  magistracy,  the  army,  and  the  dignities  of  the 
church  ;  while  the  fact  that  Cardinal  Richelieu  was  one  of 
his  sponsors  and  gave  him  his  own  fore-names  sufficiently 
attests  the  political  influence  just  then  at  their  disposal. 
The  child  showed  early  tokens  of  considerable  abilities, 
and  was  intrusted  by  his  father  to  accomplished  tutors, 
under  whom  he  made  rapid  progress.  He  was  originally 
intended  to  enter  the  order  of  the  Knights  of  Malta,  but 
the  death  of  his  elder  brother  in  1637,  after  a  long  illness, 
changed  his  father's  plans,  and  the  child  (who  had  been 
tonsured  in  1635  by  way  of  precaution  against  such  a 
contingency)  was  at  once  put  in  possession  of  the  various 
benefices  which  had  been  secured  for  his  elder ;  so  that, 
while  still  under  eleven  years  of  age,  he  was  canon  of 
Notre  Dame  de  Paris,  abbot  of  La  Trappe,  of  Notre  Dame 
du  Val,  and  of  St  Symphorian  of  Beauvais,  and  prior  of 
Boulogne,  near  Chambord,  and  of  St  Clementin,  in  Poitou. 
In  1642  he  was  sent  to  the  College  d'Harcourt,  where  he 
began  the  usual  course  of  philosophy,  but  addicted  himself 
almost  at  once  to  the  then  popular  study  of  judicial  astro 
logy,  which  he  soon  forsook  for  the  cognate  delusion  of 
alchemy.  Nevertheless,  he  distinguished  himself  in  the 
more  accredited  studies  of  the  college,  and  graduated  as 
M.A.  in  1644.  It  was  then  usual  for  Parisian  students  in 
theology  to  attend  the  course  of  lectures  delivered  at  the 
Sorbonne,  but  De  Ranee  preferred  to  return  home  and 
pursue  his  theological  studies  under  private  instruction. 
He  was  ordained  deacon  in  1648,  and,  being  in  the  hey 
day  of  youth,  with  high  spirits  and  popular  manners,  fell 
readily  into  the  dissipations  of  the  time,  leading  a  very 
irregular  life,  yet  not  so  as  to  forfeit  the  goodwill  of  even 
his  stricter  acquaintance.  He  was  ordained  priest  in  1651, 
but  made  no  alteration  in  his  habits,  and  yet  so  far  kept 


up  his  studies  that,  when  examined  in  1652  for  his  licence 
as  bachelor  in  theology,  he  came  out  at  the  head  of  the 
candidates,  while  the  famous  Bossuet  ranked  only  as  third. 
In  1653  he  lost  his  father,  who  bequeathed  property  to 
him  which  doubled  his  already  large  income,  and  in  1654 
he  graduated  as  doctor  of  divinity,  when  his  uncle,  the 
archbishop  of  Tours,  made  him  one  of  his  archdeacons, 
hinting  that  this  preferment  would  be  merely  the  prelim 
inary  of  a  mitre.  He  never  so  much  as  pretended  to 
discharge  the  duties  of  his  new  office,  but  spent  his  time 
amusing  himself  at  his  chateau  of  Veretz ;  in  despite  of 
which  his  uncle  nominated  him.  as  deputy  from  the 
diocese  of  Tours  to  the  general  assembly  of  the  French 
clergy  convoked  by  the  king  in  1655  to  discuss  the 
Jansenist  controversy.  The  chief  matter  of  interest  in 
this  connexion  is  that  he  was  one  of  the  minority  of  65 
doctors  of  the  Sorbonne  who  refused  to  vote,  with  the 
majority  of  127,  a  censure  upon  the  Jansenist  leader 
Aruauld,  though  he  took  part  later  against  that  school. 
The  sudden  death  of  the  duchess  of  Rohan-Montbazon, 
with  whom  he  was  intimate,  and  whose  relations  with  him 
were  the  subject  of  much  hostile  comment,  is  said  to  have 
been  the  first  great  shock  which  began  the  process  of 
change  in  his  views  of  life  and  duty.  A  story,  which  was 
first  given  currency  in  an  anonymous  account  of  his  con 
version  published  at  Cologne  in  1668,  much  heightens  this 
by  alleging  that  De  Ranee  arrived  at  the  duchess's  house 
unaware  of  her  death,  and  went  direct  to  her  apartment 
without  being  warned  by  the  servants,  only  to  find  her 
head  lying  apart  from  her  decapitated  body,  having  been 
cut  off  because  the  coffin  was  too  short  and  there  was  no 
time  to  procure  another.  The  truth  of  this  story  (itself 
containing  several  improbable  incidents)  was  promptly 
denied  by  Maupeou,  the  earliest  of  De  Ranee's  biogra 
phers,  and  has  been  rejected  by  Bayle  and  St  Simon, 
though  accepted  by  La  Harpe  and  Voltaire.  What  is  cer 
tain  is  that  the  alteration  in  his  habits  nearly  synchronizes 
with  the  death  of  Madame  de  Montbazon,  and  that  the 
years  1657,  1658,  and  1659  were  mainly  spent  in  solitary 
studies  or  in  visits  to  the  monasteries  of  which  he  was 
titular  head,  varied  by  conferences  with  eminent  ecclesi 
astics  whose  advice  he  sought,  while  in  1660  the  death 
of  the  duke  of  Orleans,  whose  chief  almoner  he  was, 
appears  to  have  given  the  final  direction  to  his  thoughts, 
though  it  was  not  for  some  years  that  he  carried  out  his 
new  plans  to  the  full.  His  first  resolution  was  to  sell 
his  patrimony  and  resign  his  benefices,  and  in  1662  he 
actually  sold  his  chateau  of  Veretz,  made  over  two  man 
sions  in  Paris  to  the  hotel-dieu,  and  obtained  permission 
to  transfer  all  his  abbeys  except  Boulogne  and  La  Trappe 
to  resident  heads  chosen  by  himself.  His  canonry  of  Notre 
Dame  had  been  resigned  so  far  back  as  1653  because  of 
some  difficulty  about  residence.  After  making  provision 
for  family  claims,  and  retaining  a  comparatively  small  sum 
for  the  repair  of  Boulogne  and  La  Trappe,  he  distributed 
the  remainder  of  his  property  to  the  poor.  In  1662  he 
visited  La  Trappe,  which  he  found  in  a  deplorable  condi 
tion,  and  the  few  resident  monks  so  indisposed  to  listen 
to  his  projects  of  reform  that  they  threatened  to  murder 
him  and  throw  his  body  into  the  abbey  ponds.  In  his 
turn  he  threatened  them  with  the  king's  direct  interfer 
ence,  and  such  was  the  terror  of  Louis  XIV.'s  name  that 
they  at  once  submitted,  and  consented  to  retire  upon  the 
payment  of  a  moderate  pension ;  whereupon  De  Ranee 
filled  their  places  in  1663  with  monks  of  the  strict 
Cistercian  observance,  and  carefully  repaired  the  monastic 
buildings  there  and  at  Boulogne.  In  that  same  year  he 
finally  decided  to  enter  the  monastic  life,  and  began  his 
noviciate  at  the  Cistercian  abbey  of  Perseigne  in  Maine, 
assuming,  on  his  profession  in  1664,  the  actual  headship 


524 


TRAPPISTS 


of  the  abbey  of  La  Trappe,  whose  nominal  abbot  he  had 
been  for  nearly  thirty  years.  Associating  himself  with 
other  personages  who  desired  to  revive  the  Cistercian  dis 
cipline,  he  made  two  journeys  to  Rome  to  obtain  papal 
sanction  for  their  plans,  and  after  considerable  delay  a 
brief  was  procured  from  Alexander  VII.  authorizing  the 
abbot  of  Citeaux,  as  general  of  the  Cistercians,  to  hold  a 
grand  chapter  of  the  order  to  discuss  the  proposed  reforms, 
which  actually  did  meet  in  1667.  But  l)e  Ranch's  ideas 
went  much  beyond  the  mere  re-establishment  of  the  strict 
observance ;  and,  though  he  judged  some  details  of  the 
original  rule  unsuited  to  his  own  day,  and  blended  with  it 
some  particulars  borrowed  from  the  Benedictine  rule,  yet 
he  was  so  far  from  diminishing  its  general  austerity  that 
he  added  to  the  protracted  fasts,  the  total  abstinence 
from  flesh-meat,  fish,  eggs,  and  wine,  the  laborious  manual 
occupations,  the  hard  beds,  and  the  severe  asceticism,  even 
in  the  church  services,  which  made  part  of  the  original 
rule,  also  the  obligation  of  perpetual  silence,  save  at  prayers 
(to  which  eleven  hours  daily  are  devoted),  and  save  also 
the  "  Memento  mori "  with  which  the  Trappists  greet  each 
other  on  first  meeting,  which  is  the  distinguishing  feature 
of  La  Trappe,  a  rule  from  which  none  are  dispensed  save 
the  abbot  and  the  guest-master,  as  obliged  to  hold  some 
degree  of  intercourse  with  outsiders ;  and  he  further  or 
dained  that  each  monk  should  spend  some  time  each  even 
ing  digging  his  own  grave,  and  should  sleep  on  straw  in 
his  coffin  for  a  bed.  These  austerities,  though  cheerfully 
embraced  by  the  monks  of  La  Trappe,  and  attracting 
enthusiasts  from  without,  were  far  from  being  approved 
generally,  even  in  the  Cistercian  order  itself,  and,  when  a 
decree  was  issued  by  the  council  of  state  in  1675  giving 
the  abbot  of  Citeaux  absolute  authority  over  all  Cistercians 
of  the  strict  observance,  De  Ranee"  took  alarm,  and,  think 
ing  it  possible  that  an  attempt  might  be  made  to  mitigate 
the  severities  he  had  introduced  (particularly  as  the  mor 
tality  amongst  the  members  of  his  society  had  been  very 
large,  and  was  currently  attributed  to  insufficient  nutri 
ment),  induced  them  to  renew  their  vows  and  to  pledge 
themselves  against  the  admission  of  any  relaxations.  Nor 
was  he  content  with  opposing  this  kind  of  resistance  to 
the  bishops,  abbots,  and  others  who  remonstrated  with 
him  upon  the  subject,  but  he  also  took  up  his  pen  in 
defence  of  his  views,  and  published  in  1683  his  treatise 
De  la  Saintete  et  des  Devoirs  de  la  Vie  Monastique,  which 
involved  him  in  much  controversy,  notably  with  the 
learned  Benedictine  Mabillon,  who  replied  to  him  in  his 
well-known  work  Traite  des  Etudes  Monastiques,  published 
in  1691.  Advancing  years  and  unremitting  asceticism 
told  even  on  the  strong  constitution  of  De  Ranee",  and  he 
found  himself  unable  to  take  his  share  of  the  manual 
labours  of  the  house,  or  even  to  be  present  in  chapter,  so 
that  in  1695  he  felt  obliged  to  resign  the  abbacy,  and  pro 
cured  the  nomination  of  the  prior  Zosimus  to  succeed  him, 
but  he  died  before  the  arrival  of  the  bulls  for  his  instal 
lation,  and  Dom  Francis-Armand  was  substituted  in  his 
room,  and  inducted  into  office  in  1696.  He  proved  a 
failure  as  a  ruler,  and  La  Trappe  broke  up  into  two  fac 
tions  during  his  headship,  some  holding  to  him  and 
others  to  De  Ranee,  till  the  new  abbot  resigned  in  a  fit  of 
disgust  of  which  he  soon  repented,  but  could  not  succeed 
in  recalling  his  abdication.  Dom  Jacques  de  la  Tour,  a 
man  in  sympathy  with  De  Ranee",  was  then  nominated  by 
the  crown,  and  while  he  was  still  abbot  De  Ranee  died, 
on  October  20,  1700,  in  the  seventy-fifth  year  of  his  age. 

De  Ranc6  was  a  tolerably  copious  author,  though  most 
of  his  writings  were  little  more  than  occasional  pamphlets 
suggested  by  the  controversies  in  which  he  was  engaged, 
short  devotional  treatises,  and  notices  of  deceased  members 
of  his  community,  but  his  reputation  for  ability  and  scholar 


ship  was  never  contested.  He  was  a  successful  admini 
strator,  and,  though  the  extreme  severity  of  his  institute 
resulted  in  the  failure  of  fully  six-sevenths  of  the  postu 
lants  who  presented  themselves,  he  gathered  round  him 
during  his  government  of  the  abbey  no  fewer  than  three 
hundred  ascetics,  French,  Belgians,  Germans,  Italians,  and 
Irishmen,  one-third  of  whom  were  drawn  from  less  austere 
communities  or  from  the  ranks  of  the  parochial  clergy  and 
candidates  for  the  priesthood.  Of  lay  outsiders  who  joined 
him,  the  largest  proportion  consisted  of  rural  artisans  and 
labourers,  and  of  soldiers,  from  officer  to  private  (a  class 
for  which  La  Trappe  has  always  continued  to  have  attrac 
tions),  with  a  small  sprinkling  of  the  legal  profession  ; 
while  two  physicians  and  a  single  tradesman  complete  the 
tale  of  those  who  persevered  out  of  the  two  thousand  or 
so  who  presented  themselves.  No  daughter  houses  were 
founded  from  La  Trappe  during  De  Ranch's  life,  for,  though 
he  was  ready  enough  to  send  some  of  his  monks  for  a  time 
or  even  permanently  to  revive  the  Cistercian  discipline  in 
other  monasteries,  he  was  opposed  on  principle  to  every 
scheme  which  tended  to  drain  the  resources  of  La  Trappe. 
itself,  and  it  was  not  till  1705  that  the  first  offshoot  of  the 
Trappists  was  planted  at  Buon-Solazzo,  near  Florence,  at 
the  solicitation  of  Cosmo  III.,  grand-duke  of  Tuscany. 

No  remarkable  events  occurred  in  connexion  with  La 
Trappe  till  the  French  Revolution,  when  the  order  was 
included  in  the  general  suppression  of  monastic  societies 
by  the  Constituent  Assembly  in  1790.  Even  then  the  high 
character  borne  by  La  Trappe,  and  honourably  distin 
guishing  it  from  too  many  monasteries  at  that  time,  seemed 
likely  to  exempt  it  from  the  common  fate,  and  great  efforts 
were  made  to  obtain  its  exclusion  from  the  operation  of 
the  decree.  A  petition  addressed  by  the  Trappists  to  the 
National  Assembly  was  referred  to  the  council-general  of 
the  department  of  the  Orne  at  Alen^on,  which  reported 
against  it  to  the  ecclesiastical  committee  of  the  assembly, 
though  admitting  that  all  the  local  municipalities  which 
they  had  consulted  were  in  favour  of  sparing  the  abbey. 
Dom  Augustin  (Louis  Henri  L'Estrange),  at  that  time 
master  of  the  novices,  foreseeing  the  result  of  the  inquiry, 
went  to  Switzerland  to  provide  a  refuge  for  the  brethren, 
and  obtained  permission  from  the  authorities  of  canton 
Freiburg  to  take  possession  of  Val-Sainte,  an  unoccupied 
Cistercian  monastery,  and  to  bring  no  more  than  twenty- 
five  persons  thither.  This  necessitated  leaving  more  than 
a  hundred  at  La  Trappe  to  await  the  coming  storm,  which 
burst  upon  Trinity  Sunday,  June  3,  1792,  when  com 
missioners  seized  all  the  movable  goods  scheduled  in  their 
inventory,  and  compelled  the  inmates  to  disperse.  Some 
betook  themselves  to  Soleure ;  a  few  retired  singly  into 
private  dwellings  ;  but  various  groups  set  out  together  to 
found  colonies  in  Spain,  Germany,  England,  and  Canada  ; 
while  the  earlier  Swiss  and  Tyrolese  houses  were  compelled 
to  break  up  and  seek  refuge  elsewhere  from  the  French 
invaders.  But  amidst  all  difficulties  and  discouragements 
the  order  not  merely  maintained  itself,  but  grew  and 
strengthened,  and  in  1808  ventured  to  plant  anew  two 
houses  in  France  itself.  This  same  year,  however,  saw  the 
division  of  the  order  into  two  congregations,  because  the 
Trappists  of  Darfeld,  under  their  prior  Eugene  de  Prade, 
resisted  what  they  considered  to  be  the  excessive  demands 
made  upon  them  by  the  abbot  of  the  order,  that  very 
L'Estrange  who  had  led  out  the  colony  of  Val-Sainte  (and 
who  had  been  constituted  its  head,  and  that  of  the  whole 
society,  by  a  brief  of  Pius  VI.  in  1794),  and  the  dispute 
was  appealed  to  Rome,  with  the  result  that  in  June  1808 
judgment  was  given  against  L'Estrange,  and  Darfeld  was 
erected  into  an  independent  abbey  under  De  Prade  as 
abbot,  and  subjected  to  the  jurisdiction  of  the  bishop  of 
Miinster.  Nearly  every  Trappist  house  at  this  date  was 
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within  Napoleon's  dominions,  and,  as  the  order  sided  with 
the  pope  against  the  emperor,  the  latter  expelled  its  monks 
from  all  monasteries  in  the  empire,  and  imprisoned  not  a 
few  of  them.  With  his  fall  they  revived  again,  and  ob 
tained  permission  to  return  to  France,  whither  between 
1814  and  1825  they  drifted  back  from  most  of  their  places 
of  exile,  though  1450  were  expelled  anew  in  1880  under 
the  operation  of  the  Ferry  laws.  La  Trappe  itself  was 
repurchased  by  L'Estrange,  and  became  once  more  the 
mother  house,  while  there  are  fifteen  other  French  mon 
asteries  of  the  order,  four  Belgian,  two  English  (Mount  St 
Bernard,  Leicestershire,  and  Stape  Hill,  Dorset),  two  in 
Ireland,  one  each  in  Germany,  Savoy,  and  Algiers,  two  in 
Italy,  two  (Gethsemane  in  Kentucky  and  New  Melleray 
in  Iowa)  in  the  United  States,  and  one  originally  settled 
in  Pennsylvania,  but  now  at  Tracadie  in  Nova  Scotia.  An 
order  of  Trappistine  nuns  was  founded  by  Dom  Augustin 
in  1827,  and  has  nine  French  houses  and  one  English.  The 
total  numbers  are  computed  at  3000  members  of  both  sexes. 

The  bibliography  relating  to  De  Ranee  and  the  Trappists  is 
copious,  and  the  following  list  is  not  exhaustive.  Savary  (Bishop 
of  Seez),  Imago  R.  P.  Dom.  Arm.  Joan,  le  Bouthillier  de  Ranee, 
Abbatis  dc  Trappa,  1701;  Maupeou,  VicdeM.  VAbbede  la  Trappe, 
Paris,  1702  ;  Marsollier,  Vie  de  I' Abbe  Bouthillier  de  Ranee,  Paris, 
1702;  Le  Nam  (brother  of  Tillemont),  Vie  de  Le  Bouthillier  de 
Ranee,  Abbe  ct  Reformateur  de  la  Trappe,  Rouen,  1715 ;  Inguimbert, 
Genuinus  Character  D.  Arm.  Joannis  Buttilieri  Rancaei,  Rome, 
1718;  Charles  Butler,  "Life  of  De  Ranee,"  Miscellanies,  vol.  iii., 
London,  1817;  Dubois,  Histoire  de  T 'Abbe  De  Ranee  et  de  sa  Reforme, 
2  vols.,  Paris,  1866;  Felibien,  Desertion  de  la  Trappe,  Paris, 
1672;  Helyot  and  Badiche,  Histoire  dcs  Ordrcs  Religieiix,  art.  "La 
Trappe,"  Paris,  1859 ;  Wetzer  and  Welte,  Kirchenlexicon,  art. " Trap- 
pisten,"  Freiburg,  1849.  (R.  F.  L.) 

TRAS-OS-MONTES  (i.e.,  "Behind  the  Mountains")  is 
the  north-east  frontier  province  of  Portugal,  situated  on  the 
other  side  of  the  Serra  de  Marao  from  Oporto.  On  the 
W.  it  is  bounded  by  Entre  Minho  e  Douro,  and  on  the  S. 
by  Beira.  The  area  is  42 GO  square  miles,  and  the  popula 
tion  increased  from  393,279  in  1878  to  396,676  in  1881. 
Physically  the  province  is  a  mountainous  plateau,  the  most 
elevated  in  Portugal,  and  characterized  by  the  picturesque- 
ness  and  wildness  of  its  scenery.  Monte  Zinho  reaches  a 
height  of  7445  feet.  Vast  tracts  are  covered  with  heath ; 
but  in  certain  parts  the  soil  is  fertile,  and  the  rich  wine 
growing  district  on  the  upper  Douro  (Alto  Douro)  is  the 
native  country  of  port.  Silk-growing  is  also  carried  on ; 
and  wheat,  rye,  hemp,  and  flax  appear  among  the  exports. 
The  province  is  divided  into  the  two  administrative  dis 
tricts  of  Villa  Real  and  Braganza.  Besides  the  two  towns 
thus  named,  two  only,  Chaves  and  Miranda  do  Douro,  are 
of  any  considerable  size. 

TRAVANCORE,  a  native  state  in  Madras  presidency, 
India,  between  8°  4'  and  10°  22'  N.  lat.  and  between  76° 
12'  and  77°  38'  E.  long.,  with  an  area  of  6730  square  miles. 
It  is  bounded  on  the  N.  by  the  native  state  of  Cochin, 
on  the  E.  by  the  British  districts  of  Madura  and  Tinnevelli, 
and  on  the  S.  and  W.  by  the  Indian  Ocean.  This  state 
is  described  as  one  of  the  most  picturesque  portions  of 
southern  India.  Its  most  marked  physical  feature  is 
furnished  by  the  Western  Ghdts,  which  rise  to  an  elevation 
of  8000  feet  and  are  clothed  with  magnificent  primeval 
forest ;  they  throw  out  spurs  towards  the  coast,  along 
which  there  is  a  belt  of  flat  country  of  about  10  miles  in 
width,  covered  with  an  almost  unbroken  mass  of  cocoa- 
nut  and  areca  palms,  which  to  a  great  extent  constitute 
the  wealth  of  the  country.  The  whole  surface  is  undulat 
ing,  and  presents  a  series  of  hills  and  valleys  traversed 
from  east  to  west  by  many  rivers,  the  floods  of  which, 
arrested  by  the  peculiar  action  of  the  Arabian  Sea  on  the 
coast,  spread  themselves  out  into  lagoons  or  backwaters, 
connected  here  and  there  by  artificial  canals,  and  forming 
an  inland  line  of  smooth-water  communication  for  nearly 


the  whole  length  of  the  coast.  The  chief  river  is  the 
Periyar,  which  is  navigable  for  60  miles ;  other  important 
rivers  are  the  Pambai  and  its  tributary  the  Achinkoil,  the 
Kallada,  and  the  Western  Tambraparni.  Iron  is  abundant. 
Elephants  are  numerous,  and  tigers,  leopards,  bears,  bison, 
elk,  and  various  kinds  of  deer  abound  in  the  forests.  The 
state  possesses  some  good  roads,  and,  on  the  whole,  internal 
communication  is  tolerably  complete.  Travancore  has  an 
abundant  rainfall,  with  every  variety  of  climate  and 
temperature. 

In  1881  the  population  of  Travancore  was  found  to  number 
2,401,158  (males  1,197,134,  females  1,204,024),  of  whom  1,755,610 
were  Hindus,  146, 909  Mohammedans,  and  498,542  Christians.  The 
chief  towns  are  TRIVANDRUM  (q.v.),  the  capital,  Aleppi,  the  com 
mercial  centre  and  chief  seaport  of  the  state,  and  Quilon,  another 
seaport  and  military  headquarters.  Among  the  principal  articles 
which  the  state  produces  are  rice,  cocoa-nut  palm,  pepper,  areca- 
nut,  cardamoms,  tamarind,  coffee,  timber,  &c.  The  manufactures 
comprise  cocoa-nut,  gingelly,  lemon-grass,  and  laurel  oils,  jaggery 
and  molasses,  salt,  arrack,  cotton  cloths  and  yarns,  pottery,  and 
coir  yarn,  rope,  and  matting.  Its  revenue  in  1884-85  was  esti 
mated  at  £640,548.  Travancore  state  is  in  subsidiary  alliance  with 
the  British  Government,  to  which  it  pays  a  tribute  of  £80,000  a 
year.  It  is  one  of  the  few  states  which  have  never  turned  against 
the  British.  Under  the  enlightened  rule  of  the  late  maharajah  the 
country  made  great  progress,  and  it  now  stands  very  high  among 
native  states.  It  is  free  from  debt,  and  has  a  surplus  of  revenue 
over  expenditure.  The  sovereignty  as  well  as  the  inheritance  of 
property  passes  in  the  female  line. 

TRAWLING.     See  FISHERIES. 

TREASON.  The  law  which  punishes  treason  is  a 
necessary  consequence  of  the  idea  of  a  state,  and  is  essen 
tial  to  the  existence  of  the  state.  Most,  if  not  all,  nations 
have  accordingly,  at  an  early  period  of  their  history,  made 
provision  by  legislation  or  otherwise  for  the  punishment 
of  those  offences  against  public  order  which  consist  in 
more  or  less  direct  attacks  upon  the  safety  of  the  state  or 
its  chief.  The  principle  is  universal;  it  is  the  applica 
tion  of  the  principle  which  leads  to  differences  of  opinion. 
What  would  have  been  a  capital  crime  at  Rome  under 
Tiberius  may  be  no  offence  at  all  in  England.  It  is  to  the 
advantage  of  both  the  state  and  the  citizen  that  what  is 
treason  and  what  is  not  should  be  clearly  defined,  so  that 
as  little  as  possible  discretionary  power,  apt  to  be  strained 
in  times  of  popular  excitement,  should  be  left  to  the 
judicial  or  executive  authorities.  The  importance  of  this 
was  seen  by  Montesquieu.  Vagueness  in  the  crime  of 
treason,  says  he,  is  sufficient  to  make  the  government 
degenerate  into  despotism.1  At  the  same  time,  it  may  be 
observed  that  despotic  Governments  have  not  always  left 
the  crime  undefined.  The  object  of  Henry  VIII.,  for 
instance,  was  rather  to  define  it  as  closely  as  possible  by 
making  certain  acts  treason  which  would  not  have  been  so 
without  such  definition.  In  both  ancient  and  modern 
history  treason  has  generally  been  a  crime  prosecuted  by 
exceptional  procedure,  and  visited  with  afflictive  as  dis 
tinguished  from  simple  punishments  (to  use  the  termino 
logy  of  Bentham). 

In  Roman  law  the  offences  originally  falling  under  the 
head  of  treason  were  almost  exclusively  those  committed 
in  military  service,  such  as  in  England  would  be  dealt 
with  under  the  Army  Act.  The  very  name  perduellio,  the 
name  of  the  crime  in  the  older  Roman  law,  is  a  proof  of 
this.  Perduelles  were,  strictly,  public  enemies  who  bore 
arms  against  the  state ;  and  traitors  were  regarded  as 
having  no  more  rights  than  public  enemies.  The  Twelve 
Tables  made  it  punishable  with  death  to  communicate  with 
the  enemy  or  to  betray  a  citizen  to  the  enemy.  Other 
kinds  of  perduellio  were  punished  by  interdiction  of  fire 
and  water.  The  crime  was  tried  before  a  special  tribunal, 
the  duumviri  perduellionis,  perhaps  the  earliest  permanent 
criminal  court  existing  at  Rome.  At  a  later  period  the 

1  Esprit  des  Lois,  bk.  xii.  c.  7. 
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name  of  perduellio  gave  place  to  that  of  Isesa  majestas, 
deminuta  or  minuta  majestas,  or  simply  majestas.  The  lex 
Julia  majestatis,  to  which  the  date  of  48  B.C.  has  been 
conjecturally  assigned,  continued  to  be  the  basis  of  the 
Roman  law  of  treason  until  the  latest  period  of  the  empire. 
The  original  text  of  the  law  appears  to  have  still  dealt 
with  what  were  chiefly  military  offences,  such  as  sending 
letters  or  messages  to  the  enemy,  giving  up  a  standard 
or  fortress,  and  desertion.  With  the  empire  the  law  of 
majestas  received  an  enormous  development,  mainly  in  the 
reign  of  Tiberius,  and  led  to  the  rise  of  a  class  of  pro 
fessional  informers,  called  delatores.1  The  conception  of 
the  emperor  as  divine  2  had  much  to  do  with  this.  It 
became  a  maxim  that  treason  was  next  to  sacrilege 3  in 
gravity.  The  law  as  it  existed  in  the  time  of  Justinian  is 
contained  chiefly  in  the  titles  of  the  Digest  4  and  Code 5 
"Ad  legem  Juliam  majestatis."  The  definition  given  in  the 
Digest  (taken  from  Ulpian)  is  this  :  "majestatis  crimen  illud 
est  quod  adversus  populum  Romanun  vel  adversus  securi- 
tatem  ejus  committitur."  Of  treasons  other  than  military 
offences,  some  of  the  more  noticeable  were  the  raising  of 
an  army  or  levying  war  without  the  command  of  the 
emperor,  the  questioning  of  the  emperor's  choice  of  a  suc 
cessor,  the  murder  of  (or  conspiracy  to  murder)  hostages 
or  certain  magistrates  of  high  rank,  the  occupation  of  public 
places,  the  meeting  within  the  city  of  persons  hostile  to 
the  state  with  weapons  or  stones,  incitement  to  sedition 
or  administration  of  unlawful  oaths,  release  of  prisoners 
justly  confined,  falsification  of  public  documents,  and 
failure  of  a  provincial  governor  to  quit  his  province  at 
the  expiration  of  his  office  or  to  deliver  his  army  to  his 
successor.  The  intention  (voluntas)  was  punishable  as 
much  as  an  overt  act  (effectus).®  The  reported  opinions  as 
to  what  was  not  treason  show  the  lengths  to  which  the 
theory  of  treason  must  have  been  carried  by  at  least  some 
person  in  authority.  It  was  not  treason  to  repair  a  statue 
of  the  emperor  which  had  decayed  from  age,  to  hit  such  a 
statue  with  a  stone  thrown  by  chance,  to  melt  down  such 
a  statue  if  unconsecrated,  to  use  mere  verbal  insults 
against  the  emperor,  to  fail  in  keeping  an  oath  sworn  by 
the  emperor,  or  to  decide  a  case  contrary  to  an  imperial 
constitution.  Treason  was  one  of  the  "  publica  judicia,"  i.e., 
one  of  those  crimes  in  which  any  citizen  was  entitled  to 
prosecute.  The  law  went  further  than  this,  and  deprived 
the  accused  in  a  charge  of  treason  of  his  ordinary  remedy 
for  malicious  prosecution.  It  also  took  from  him  the 
privilege  (which  those  accused  of  other  crimes  generally 
possessed)  from  accusation  by  women  or  infamous  persons, 
from  liability  to  be  put  to  the  torture,  and  from  having 
his  slaves  tortured  against  him  (see  TORTURE).  The 
punishment  from  the  time  of  Tiberius  was  death  (usually 
by  beheading) 7  and  confiscation  of  property,  coupled  with 
complete  civil  disability.  A  traitor  could  not  make  a  will 
or  a  gift  or  emancipate  a  slave.  Even  the  death  of  the 
accused,  if  guilty  of  treason  of  the  gravest  kind,  such  as 
levying  war  against  the  state,  did  not  extinguish  the 
charge,  but  the  memory  of  the  deceased  became  infamous, 
and  his  property  was  forfeited  as  though  he  had  been  con 
victed  in  his  lifetime. 

1  See  Merivale,  Hist,  of  the  Romans  under  tlie  Empire,  vol.  iii. 
p.  467,  vol.  v.  p.  141. 

2  "  Principes  instar  deorum  esse  "  are  the  words  of  Tacitus. 

3  This  crime  was  called  Isesa  majestas  divina  in  later  law. 

4  xlviii.  4.  6  ix.  8. 

8  A  similar  provision  was  contained  in  the  Golden  Bull  of  Charles 
IV.  c.  24.  In  English  law,  with  the  one  exception  of  a  statute  of 
Richard  II.  (21  Ric.  II.  c.  3)  repealed  in  the  first  year  of  Henry  IV., 
an  overt  act  has  always  been  necessary.  The  difficulty  of  proving  a 
mere  intention  is  obvious.  In  French  and  German  law  the  overt  act 
(attentat  or  Unternehmen)  is  as  indispensable  as  in  English. 

7  To  harbour  a  fugitive  enemy  was  punishable  only  by  deportation, 
Dig.,  xlviii.  19,  40. 


The  law  of  England  corresponds  to  a  considerable 
extent  with  Roman  law;  in  fact,  treason  is  made  by 
Blackstone  the  equivalent  of  the  crimen  laesss  majestatis. 
The  history  of  the  crime  in  the  two  systems  agrees  in  this 
that  in  both  the  law  was  settled  by  legislation  at  a  com 
paratively  early  period,  and  subsequently  developed  by 
judicial  construction.  In  both,  too,  there  were  exceptional 
features  distinguishing  this  crime  from  other  offences.8 
For  instance,  at  common  law  treason  was  not  bailable 
(except  by  the  Queen's  Bench)  or  clergyable,  could  not  be 
cleared  by  sanctuary,  and  did  not  admit  of  accessories,  for 
all  were  principals,  nor  could  a  married  woman  plead 
coercion  by  her  husband.  To  stand  mute  and  refuse  to 
plead  did  not  save  the  lands  of  the  accused,  as  it  did  in 
felony,  so  that  the  "  peine  forte  et  dure  "  (see  TORTURE)  was 
unnecessary  in  treason.  These  severities  were  due  to  the 
conception  of  treason  as  a  breach  of  the  oath  of  allegiance. 
Other  differences  introduced  by  statute  will  be  mentioned 
later.  In  some  cases  a  statute  simply  affirmed  the  common 
law,  as  did  the  Statute  of  Treasons  to  a  great  extent,  and 
as  did  26  Hen.  VIII.  c.  13,  depriving  those  accused  of 
treason  of  the  benefit  of  sanctuary.  How  far  the  Roman 
law  was  consciously  imitated  in  England  it  is  impossible 
to  determine.  It  was  certainly  not  adopted  to  its  full 
extent,  for  many  acts  were  majestas  which  were  never 
treason,  even  in  the  most  despotic  periods.  Treason  was 
the  subject  of  legislation  in  many  of  the  pre-Conquest 
codes.  The  laws  of  Alfred  9  and  ^Ethelred 10  punished  with 
death  any  one  plotting  against  the  life  of  the  king.  Soon 
after  the  Conquest  the  Leges  Henrid  Primi  u  put  any  one 
slaying  the  king's  messenger  in  the  king's  mercy.  The 
crime  was  shortly  defined  by  Glanvill I2  and  at  greater 
length  by  Bracton,13  who  follows  Roman  law  closely.  He 
includes  under  treason  sedition  and  coining.  Treason 
seems  to  have  rested  chiefly,  if  not  wholly,  upon  common 
law  until  the  year  1352,  when  the  famous  Statute  of 
Treasons  (25  Edw.  III.  st.  5,  c.  2)  was  passed.  The 
statute  appears  to  have  arisen  from  a  petition  of  the 
Commons  in  1348,  praying  for  a  definition  of  the  offence 
of  accroaching  royal  power,  a  charge  on  which  several 
persons — notably  Gaveston  and  the  Despencers — had 
suffered.  The  offences  made  treason  by  the  statute  are 
these  : — (1)  to  compass  or  imagine  H  the  death  of  the 
king,15  the  queen,  or  their  eldest  son  and  heir ;  (2)  to 
violate  the  king's  companion,  or  his  eldest  daughter 
unmarried,  or  the  wife  of  his  eldest  son  and  heir  ;  (3)  to 
levy  war  against  the  king  in  his  realm,  or  be  adherent  to 
the  king's  enemies  in  his  realm,  giving  them  aid  and  com 
fort  in  the  realm  or  elsewhere;  (4)  to  counterfeit  the 
king's  great  or  privy  seal  or  his  money  ;  (5)  to  bring  false 
money  into  the  realm,  counterfeit  to  the  money  of  Eng 
land,  as  the  money  called  Lushburgh,16  knowing  the  money 
to  be  false ;  (6)  to  slay  the  chancellor,  treasurer,  or  the 
king's  justices  of  the  one  bench  or  the  other,  justices  in 
eyre,  or  justices  of  assize,  and  all  other  justices  assigned 
to  hear  and  determine,  being  in  their  places  doing  their 
offices.  The  statute  further  defined  petty  treason  to  be 
the  slaying  of  a  master  by  his  servant,  a  husband  by  his 
wife,  or  a  prelate  by  a  man  secular  or  religious  owing  him 
allegiance.  In  all  cases  of  treason  not  specified  in  the 
statute  the  justices  before  whom  the  case  came  were  to 
tarry  without  going  to  judgment  until  the  cause  had  been 

8  The  position  of  treason  as  a  special  crime  prosecuted  by  special 
procedure  is  one  common  to  most  legal  systems  at  some  period  of 
their  existence.     For  instance,  in  Germany,  by  a  constitution  of  Henry 
VII.  the  procedure  was  to  be  summary,  sine  strepitu  et  figura  judicii. 

9  c.  4.          10  v.  30.          u  Ixxix.  2.          12  xiv.  1.    "      13  1186. 

14  These  words,  according  to   Luders  (Law  Tracts,  note  ad  fin. ), 
mean'to  attempt  or  contrive. 

15  This  by  1  Mary,  sess.  3,  c.  1  includes  a  queen  regnant. 
M  i.e.,  Luxemburg. 
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showed  and  declared  before  the  king  and  his  parliament 
whether  it  ought  to  be  judged  treason  or  felony.  The 
statute,  so  far  as  it  defines  the  offence,  is  still  law,  except 
the  clauses  as  to  counterfeiting  the  seal,  coining,  and  petit 
treason,  repealed  respectively,  after  a  considerable  amount 
of  intermediate  modification  by  statute,  bv  11  Geo.  IV. 
and  1  Will.  IV.  c.  66,  2  and  3  Will.  IV.  c.  34,  30  Geo.  III. 
c.  48,  and  9  Geo.  IV.  c.  31.  Petit  treason  is  now  treated 
as  murder,  24  and  25  Viet.  c.  100.1  From  the  time  of 
the  passing  of  the  Statute  of  Treasons  the  limits  of  treason 
were  continually  being  extended  for  a  time,  and  again 
reduced  to  the  bounds  fixed  by  the  statute.  It  protected 
only  the  king's  life,  and  its  insufficiency  was  supplemented 
in  periods  of  danger  by  legislation,  often  of  a  temporary 
nature.  Under  Richard  II.  and  Henry  VIII.  many  new 
offences  were  made  treason,2  but  the  Acts  creating  these 
new  treasons  were  repealed  at  the  earliest  opportunity  by 
the  parliaments  of  their  successors,  and  the  Statute  of 
Treasons  was  made  the  final  standard  by  1  Mary,  sess.  1, 
c.  1.  The  reign  most  prolific  in  statutory  additions  to  the 
law  of  treason  was  undoubtedly  that  of  Henry  VIII. 
Legislation  in  this  reign  was  little  more  than  a  register 
of  the  fluctuating  opinions  of  the  monarch.  Thus,  by  25 
Hen.  VIII.  c.  22  it  was  treason  not  to  believe  Mary 
illegitimate  and  Elizabeth  legitimate ;  by  28  Hen.  VIII. 
c.  7  it  was  treason  to  believe  either  legitimate ;  by  35 
Hen.  VIII.  c.  1  it  was  treason  not  to  believe  both 
legitimate.  An  interesting  act  of  this  reign,  37  Hen. 
VIII.  c.  10,  shows  that  a  class  of  men  like  the  Roman 
delatores  must  have  been  called  into  existence  by  all  the 
new  legislation.  The  Act  constituted  it  felony  to  make 
anonymous  charges  of  treason  without  daring  to  appear  in 
support  of  them  before  the  king  or  council.  Out  of  the 
mass  of  Henry  VIII. 's  Acts,  only  two  are  still  law, — 28 
Hen.  VIII.  c.  15  and  35  Hen.  VIII.  c.  2,  giving  power 
to  try  treasons  committed  within  the  jurisdiction  of  the 
admiralty  and  out  of  the  realm.  Many  other  instances  of 
offences  of  a  temporary  kind  made  treason  at  different 
times  occur  among  the  statutes,  especially  in  those  levelled 
at  the  papal  jurisdiction  by  the  parliaments  of  Elizabeth. 
A  few  of  the  more  interesting  of  other  kinds  may  be 
briefly  noticed.  It  was  treason  by  21  Ric.  II.  c.  4  to 
attempt  to  appeal  or  annul  judgments  made  by  parliament 
against  certain  traitors;  by  2  Hen.  V.  st.  1,  c.  6,  and  29 
Hen.  VI.  c.  2  to  break  a  truce  or  safe-conduct ;  by  5  and 
6  Edward  VI.  c.  11  to  hold  castles,  fortresses,  or  muni 
tions  of  war  against  the  king;  by  17  Car.  II.  c.  5  to 
adhere  to  the  United  Provinces ;  by  9  Will.  III.  c.  1  to 
return  without  licence  if  an  adherent  of  the  Pretender ; 
by  12  and  13  Will.  III.  c.  3  to  correspond  with  the  Pre 
tender  ;  and  by  57  Geo.  III.  c.  6  to  compass  or  imagine 
the  death  of  the  prince  regent.  In  addition  to  these, 
many  Acts  of  attainder  were  passed  at  different  times. 
One  of  the  most  severe  was  that  against  Catherine 
Howard,  33  Hen.  VIII.  c.  21,  which  went  as  far  as  to 
make  it  treasonable  for  any  queen  to  conceal  her  ante 
nuptial  incontinence.  Other  Acts  were  those  against 
Archbishop  Scrope,  Owen  Glendower,  Jack  Cade,  Lord 
Seymour,  Sir  John  Fenwick,  James  Stuart,  and  Bishop 
Atterbury.  In  one  case,  that  of  Cromwell,  Ireton,  and 
Bradshaw,  an  Act  of  attainder  was  passed  after  the  death 
of  those  guilty  of  the  treason,  12  Car.  II.  c.  30.  At  times 


1  Since  the  disappearance  of  petit  treason  as  a  distinct  crime,  it 
seems  useless  to  retain  the  old  name  of  high  treason  by  which  what 
may  be  called  treason  proper  was  formerly  known. 

2  One  reason  for  making  these  offences  treason  rather  than  felony 
was  no  doubt  to  give  the  crown  rather  than  the  lord  of  the  fee  the 
right  to  the  real  estate  of  the  criminal  on  forfeiture.     Had  the  offences 
been  felony  the  king  would  have  had  only  his  year,  day,  and  waste 
on  the  estate  escheating  to  the  lord,  as  was  the  case  in  treason  before 
the  Statute  of  Treasons  (see  FELONY). 


Acts  of  indemnity  were  passed  to  relieve  those  who  had 
taken  part  in  the  suppression  of  rebellion  from  any  possible 
liability  for  illegal  proceedings.  Three  such  Acts  were 
passed  in  the  reign  of  William  III. 

The  Statute  of  Treasons,  as  interpreted  by  the  judges,  is  still  the 
standard  by  which  an  act  is  determined  to  be  treason  or  not.  The 
judicial  interpretation  has  been  sometimes  strained  to  meet  cases 
scarcely  within  the  contemplation  of  the  framers  of  the  statute: 
e.g.,  it  became  established  doctrine  that  a  conspiracy  to  levy  war 
against  the  king's  person  or  to  imprison  or  depose  him  might  be 
given  in  evidence  as  an  overt  act  of  compassing  his  death,  and  that 
spoken  words,  though  they  could  not  in  themselves  amount  to 
treason,  might  constitute  an  overt  act,  and  so  be  evidence.  Besides 
decisions  on  particular  cases,  the  judges  at  different  times  came  to 
general  resolutions  which  had  an  appreciable  effect  on  the  law.  The 
principal  resolutions  were  those  of  1397  (confirmed  by  21  Ric.  II. 
c.  12),  of  1557,  and  those  agreed  to  in  the  case  of  the  regicides  at 
the  Restoration  and  reported  by  Sir  John  Kelyng.  A  remarkable 
resolution  in  favorem  rei  among  the  latter  was  that  a  prisoner 
ought  not  to  be  ironed  during  trial.  The  result  of  judicial  decisions 
on  the  Statute  of  Treasons  was  summed  up  in  Acts  passed  in  1786, 
made  permanent  in  1817  and  in  1848  (57  Geo.  III.  c.  6  and  11 
Viet.  c.  12,  the  latter  often  called  the  Treason  Felony  Act).  The 
effect  of  this  legislation,  according  to  Mr  Justice  Stephen,  is  that 
such  of  the  judicial  constructions  as  extend  the  imagining  of  the 
king's  death  to  imagining  his  death,  destruction,  or  any  bodily 
harm  tending  to  death  or  destruction,  maim  or  wounding,  im 
prisonment  or  restraint,  have  been  adopted,  while  such  of  the  con 
structions  as  make  the  imagining  of  his  deposition  conspiring  to 
levy  war  against  him,  and  instigating  foreigners  to  invade  the 
realm,  have  not  been  abolished,  but  are  left  to  rest  on  the  authority 
of  decided  cases.  The  present  state  of  the  law  has  been  incorpor 
ated  by  skilled  lawyers  in  the  draft  criminal  code,  which  will  no 
doubt  become  an  Act  when  parliament  has  leisure  to  devote  to 
matters  of  this  kind.  The  code  draws  a  distinction  between  treason 
and  treasonable  crimes,  the  former  including  such  acts  (omitting 
those  that  are  obviously  obsolete)  as  by  the  Statute  of  Treasons  and 
subsequent  legislation  are  regarded  as  treason  proper,  the  latter 
including  the  crimes  contained  in  the  Act  of  1848.  In  the  words 
of  the  code  (§  76)  "  treason  is  (a)  the  act  of  killing  Her  Majesty,  or 
doing  her  any  bodily  harm  tending  to  death  or  destruction,  maim  or 
wounding,  and  the  act  of  imprisoning  or  restraining  her ;  or  (6)  the 
forming  and  manifesting  by  an  overt  act  an  intention  to  kill  Her 
Majesty,  or  to  do  her  any  bodily  harm  tending  to  death  or  destruc 
tion,  maim  or  wounding,  or  to  imprison  or  to  restrain  her;  or  (c) 
the  act  of  killing  the  eldest  son  and  heir-apparent  of  Her  Majesty, 
or  the  queen  consort  of  any  king  of  the  United  Kingdom  of  Great 
Britain  and  Ireland ;  or  (d)  the  forming  and  manifesting  by  an 
overt  act  an  intention  to  kill  the  eldest  son  and  heir-apparent  of 
Her  Majesty,  or  the  queen  consort  of  any  king  of  the  United 
Kingdom  of  Great  Britain  and  Ireland ;  or  (e)  conspiring  with  any 
person  to  kill  Her  Majesty,  or  to  do  her  any  bodily  harm  tending 
to  death  or  destruction,  maim  or  wounding,  or  conspiring  with  any 
person  to  imprison  or  restrain  her  ;  or  (/)  levying  war  against  Her 
Majesty  either  with  intent  to  depose  Her  Majesty  from  the  style, 
honour,  and  royal  name  of  the  imperial  crown  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  or  of  any  other  of  Her 
Majesty's  dominions  or  countries ;  or  in  order  by  force  or  constraint 
to  compel  Her  Majesty  to  change  her  measures  or  counsels,  or  in 
order  to  intimidate  or  overawe  both  Houses  or  either  House  of 
Parliament ;  or  (g)  conspiring  to  levy  war  against  Her  Majesty 
with  any  such  intent  or  for  any  such  purpose  as  aforesaid ;  or  (h) 
instigating  any  foreigner  with  force  to  invade  this  realm  or  any 
other  of  the  dominions  of  Her  Majesty ;  or  (i)  assisting  any  public 
enemy  at  war  with  Her  Majesty  in  such  war  by  any  means  whatso 
ever  ;  or  (j)  violating,  whether  with  her  consent  or  not,  a  queen 
consort,  or  the  wife  of  the  eldest  son  and  heir-apparent  for  the  time 
being  of  the  king  or  queen  regnant."  There  are  a  few  other  Acts 
still  in  force  besides  those  of  1817  and  1848  which  have  dealt  with 
substantive  law.  By  11  Henry  VII.  c.  1  obedience  to  the  de  facto 
sovereign  for  the  time  being  is  not  treason.  By  1  Anne  st.  2,  c. 
21,  it  is  treason  to  endeavour  to  hinder  the  next  successor  to  the 
crown  from  succeeding,  and  by  6  Anne  c.  41  it  is  treason  to 
maliciously,  advisedly,  and  directly  by  writing  or  printing  main 
tain  and  affirm  that  any  person  has  a  right  to  the  crown  otherwise 
than  according  to  the  Acts  of  Settlement  and  Union,  or  that  the 
crown  and  parliament  cannot  pass  statutes  for  the  limitation  of  the 
succession  to  the  crown. 

The  Acts  dealing  with  procedure  and  punishment  are  more 
numerous,  and  are  characterized  by  a  slowly  increasing  favour  shown 
to  the  accused, — in  fact,  considerably  greater  than  in  felony,  for 
counsel  were  not  allowed  to  prisoners  in  charges  of  felony  until 
1836,  and  such  prisoners  are  still  not  entitled  to  a  copy  of  the 
indictment  or  the  names  of  the  witnesses  or  jury.  With  respect  to 
the  mode  of  trial,  the  effect  of  common  law  and  legislation  is  that 
there  are  now  four  varieties, — IMPEACHMENT  (q.v.),  trial  of  a  peer 
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by  the  peers,  court  martial,  and  trial  by  a  judge  of  the  High  Court 
of  Justice  and  a  jury.  The  offence  cannot  be  tried  at  quarter 
sessions.  Trial  by  battle  in  cases  of  treason  ceased  in  the  14th 
century,  as  far  as  regards  appeals  in  the  common  law  courts  or  in 
parliament,  by  the  effect  of  several  statutes  passed  between  1332 
and  1399.  Appeals  of  treason  were  finally  abolished  in  1819  (see 
APPEAL).  In  the  court  of  the  lord  high  constable  an  award  of 
battle  occurred  as  lately  as  1631  in  the  case  of  Lord  Rea.1  Traitors 
in  the  reign  of  Edward  IV.,  and  perhaps  later,  were  at  times  tried 
by  martial  law.  The  issue  of  commissions  of  martial  law  in  time 
of  peace  was  declared  illegal  by  the  Petition  of  Right  in  1628. 
The  prerogative  of  the  crown  to  try  traitors  by  martial  law  in  time 
of  open  rebellion  still  exists,  and  is  recognized  by  statute.  In  two 
Acts,  for  instance,  dealing  with  Ireland,  43  Geo.  III.  c.  117  and  3 
and  4  Will.  IV.  c.  4,  it  was  provided  that  nothing  in  the  Acts  Avas 
to  take  away  the  undoubted  prerogative  of  the  crown  for  the  public 
safety  to  resort  to  the  exercise  of  martial  law  against  open  enemies 
and  traitors.  A  peer  is  tried  before  the  House  of  Lords,  or  the 
court  of  the  lord  high  steward  if  the  trial  be  during  the  recess  of 
parliament.  Procedure  in  such  trials  is  regulated  by  7  and  8  Will. 
III.  c.  3,  and  other  Acts.  The  last  trial  of  a  peer  for  treason  was 
that  of  Lord  Lovat  in  1746-47.  Persons  subject  to  naval  or 
military  law  are  triable  by  court  martial  in  certain  cases  under  the 
powers  given  by  the  Naval  Discipline  Act,  1866,  and  the  Army 
Act,  1881.  The  trial  of  treason  committed  out  of  the  realm  is 
regulated  by  35  Hen.  VIII.  c.  2,  5  and  6  Edw.  VI.  c.  11,  and  7 
Anne  c.  21.  Lord  Macguire  was  tried  by  jury  in  England  under 
35  Hen.  VIII.  c.  2  for  treason  committed  in  Ireland.2  Procedure 
before  and  at  the  trial  depends  upon  a  large  number  of  Acts,  of 
which  the  most  important  is  one  passed  in  1695  (7  and  8  Will.  III. 
c.  3).  It  enacted  that  persons  indicted  for  treason  are  to  have  a 
copy  of  the  indictment  delivered  to  them  five  days  before  trial. 
The  court  is  empowered  to  assign  counsel  for  the  prisoner  (a  power 
extended  to  impeachments  by  20  Geo.  II.  c.  30).  The  oath  of  two 
witnesses,  or  confession  in  open  court,  or  refusal  to  plead,  or  per 
emptory  challenge  of  more  than  thirty-five  jurors  is  necessary  for 
conviction.  The  witnesses  must  be  both  to  the  same  overt  act  or 
one  to  one  and  the  other  to  another  overt  act  of  the  same  treason. 
If  two  or  more  treasons  of  divers  kinds  are  alleged  in  one  indict 
ment,  one  witness  to  prove  one  treason  and  another  to  prove 
another  are  not  sufficient.  No  person  is  to  be  indicted  unless 
within  three  years  after  the  offence,  except  on  a  charge  of  attempted 
assassination  of  the  king.  The  accused  is  to  have  copies  of  the 
panel  of  the  jury3  two  days  before  trial.  He  is  entitled  to  the 
same  process  to  compel  his  witnesses  to  appear  as  is  usually  granted 
to  compel  the  witnesses  for  the  prosecution.  No  evidence  is  to  be 
given  of  any  overt  act  not  expressly  laid  in  the  indictment.  The 
Act  expressly  denied  the  prisoner  the  names  of  the  witnesses 
against  him.  The  law  on  this  point  was  altered  by  7  Anne  c.  21, 
which  enacted  that  a  list  of  such  witnesses  was  to  be  delivered  to 
him  ten  days  before  trial.  Such  witnesses  had  previously  been 
made  exaininable  upon  oath  by  1  Anne  st.  2,  c.  9.  By  5  and  6 
Viet.  c.  51  (extending  the  provisions  of  an  Act  of  1800)  the 
advantages  given  by  the  Act  of  William  III.  arc  not  to  extend  to 
a  prisoner  charged  with  treason  in  compassing  or  imagining  any 
bodily  harm  tending  to  the  death  or  destruction,  maiming  or 
wounding  of  the  queen,  where  the  overt  act  is  an  attempt  to  injure 
the  person  of  the  queen.  In  such  a  case  the  trial  is  to  proceed  in 
every  respect  and  on  the  like  evidence  as  if  it  were  for  murder.  By 

11  Viet.  c.  12  no  prosecution  for  a  felony  under  the  Act,  in  so  far 
as  it  is  expressed  by  open  and  advised  speaking  only,  is  to  be 
instituted  unless  information  be  given  to  a  justice  or  sheriff  within 
six  days  and  a  warrant  issued  within  ten  days  of  the  information, 
and  no  person  is  to  be  convicted  of  such  an  offence  except  on  con 
fession  in  open  court  or  proof  by  two  witnesses.     The  prisoner  is 
not  to  be  acquitted  if  the  facts  amount  to  treason.     There  may  be 
accessories  to  felonies  under  this  Act,  which,  as  has  been  already 
stated,  there  cannot  be  to  treason.     The  prosecutor  and  witnesses 
are  not  entitled  to  costs.     By  a  later  Act  of  the  same  year  (11  and 

12  Viet.  c.  42,  §  23)  a  person  charged  with  treason  is  not  to  be 
admitted  to  bail  except  by  order  of  a  secretary  of  state  or  by  the 
Queen's  Bench  Division  or  a  judge  thereof  in  vacation. 

The  punishment  of  treason  at  common  law  was  barbarous  in  the 
extreme.4  The  sentence  was  that  the  offender,  if  a  man,  be  drawn 
on  a  hurdle  to  the  place  of  execution,  that  there  he  be  hanged  by 
the  neck  till  he  be  dead,  that  his  head  be  severed  from  his  body, 
and  that  his  body  be  divided  into  four  quarters,  the  head  and 
quarters  to  be  at  the  disposal  of  the  crown.  A  woman  was  drawn 
to  the  place  of  execution,  and  there  burned  alive.  The  Acts  of  30 
Geo.  III.  c.  48  and  54  Geo.  III.  c.  146  changed  the  sentence  to 

1  Shakespeare  twice  makes  effective  use  of  the  trial  by  battle  in  treason,  in 
King  Lear  and  Richard  II.  2  4  state  Tnalt,  653. 

3  By  the  Bill  of  Rights  the  jurors  in  trials  for  treason  must  have  been  free 
holders.     This  provision  of  the  Act  was  repealed  by  9  Geo.  IV.  c.  50. 

4  The  exceptional  character  of  the  punishment,  like  that  of  the  procedure,  may 
be  paralleled  from  Germany.    The  punishment  of  traitors  by  Frederick  II.  by 
wrapping  them  in  lead  and  throwing  them  into  a  furnace  is  alluded  to  by  Dante, 
Inferno,  axiii.  66. 


hanging  in  the  case  of  women,  and  in  the  case  of  men  enabled  the 
crown,  by  warrant  under  the  sign  manual  countersigned  by  a 
secretary  of  state,  to  change  the  sentence  to  beheading  or  remit  it 
altogether.  By  the  Felony  Act,  1870,  the  punishment  is  hanging 
only,  but  54  Geo.  III.  c.  146  appears  to  be  still  so  far  in  force  that 
beheading  may  be  substituted  by  warrant  of  the  crown  where  the 
criminal  is  a  man.  Attainder  and  forfeiture  are  abolished  by  the 
Felony  Act,  1870,  except  where  the  offender  has  been  outlawed.5 
The  maximum  penalty  for  a  felony  under  the  Act  of  1848  is  penal 
servitude  for  life.  In  every  pardon  of  treason  the  offence  is  to  be 
particularly  specified  therein  (see  PAUDON). 

Trials  for  treason  in  Great  Britain  and  Ireland  have  been  very 
numerous,  and  occupy  a  large  part  of  the  numerous  volumes  of  the 
State  Trials.  Some  of  the  more  interesting  may  be  mentioned. 
Before  the  Statute  of  Treasons  were  those  of  Gaveston  and  the 
Despensers  in  the  reign  of  Edward  II.  on  charges  of  accroaching 
the  royal  power.  After  the  Statute  were  those  (some  before  the 
peers  by  trial  or  impeachment,  most  before  the  ordinary  criminal 
courts)  of  Empson  and  Dudley,  Fisher,  More,  the  earl  of  Surrey, 
the  duke  of  Somerset,  Anne  Boleyn,  Lady  Jane  Grey,  Sir  Thomas 
Wyatt,  Cranmer,  the  queen  of  Scots,  Sir  Walter  Raleigh,  Strafford, 
Laud,  Sir  Henry  Vane  and  other  regicides,  William,  Lord  Russell, 
Algernon  Sidney,  the  duke  of  M  on  mouth,  and  those  implicated  in 
the  Pilgrimage  of  Grace,  the  Gunpowder,  Popish,  Rye  House,  and 
other  plots.  Cases  where  the  proceeding  was  by  bill  of  attainder 
have  been  already  mentioned.  Occasionally  the  result  of  a  trial 
was  confirmed  by  statute.  In  some  of  these  trials,  as  is  well 
known,  the  law  was  considerably  strained  in  order  to  insure  a  con 
viction.  Since  the  Revolution  there  have  been  the  cases  of  those 
who  took  part  in  the  risings  of  1715  and  1745,  Lord  George  Gordon 
in  1780,  Hardy  and  Home  Tooke  in  1794,  the  Cato  Street  con 
spirators  in  1820,  Frost  in  1840,  and  the  Fenians  in  1867.  It 
should  bo  noticed  that  many  cases  of  proceedings  for  treason 
against  foreigners  occur.  Treason  committed  by  them  within  the 
realm  is  a  breach  of  what  has  been  called  local  allegiance,  due  to 
the  sovereign  of  the  country  in  which  they  reside.  Such  are  the 
cases  of  Leslie,  bishop  of  Ross,  ambassador  to  Elizabeth  from  the 
queen  of  Scots,  the  Marquis  de  Guiscard  in  Queen  Anne's  reign, 
and  Gyllenborg,  the  ambassador  from  Sweden  to  George  II.  Pro 
ceedings  against  ambassadors  for  treason  have  never  gone  beyond 
imprisonment,  more  for  safe  custody  than  as  a  punishment.  No 
amount  of  residence  abroad  will  suffice  to  exempt  a  native-born 
subject  from  the  penalty  of  treason  if  he  bear  arms  against  the 
country  of  his  birth.6 

Misprision  (from  the  old  French  mespris)  of  treason,  in  the  words 
of  Blackstone,  "  consists  in  the  bare  knowledge  and  concealment  of 
treason,  without  any  degree  of  assent  thereto,  for  any  assent  makes 
the  party  a  principal  traitor."  At  common  law  even  the  conceal 
ment  was  treason,  but  5  and  6  Edw.  VI.  c.  11  and  1  and  2  Ph. 
and  M.  c.  10  made  concealment  a  misprision  only.  The  offence 
was  dealt  with  by  many  Acts,  under  some  of  which  rather  remark 
able  crimes  were  made  misprision;  e.g.,  14  Eliz.  c.  3  constituted 
the  counterfeiting  of  foreign  coinage  a  misprision.  The  procedure 
in  trials  for  misprision  is  in  general  the  same  as  that  followed  in 
trials  for  treason,  most  of  the  Acts  regulating  procedure  including 
both  crimes.  The  punishment  is  loss  of  the  profit  of  the  lands  of 
the  offender  during  life,  and  imprisonment  for  life. 

Cognate  Offences. — Under  this  head  may  be  conveniently  grouped 
certain  offences  against  public  order  which,  though  not  technically 
treason  or  treasonable  offences  (to  use  the  language  of  the  draft 
criminal  code),  are  so  nearly  allied  to  them  as  to  make  it  convenient 
to  treat  them  under  the  head  of  treason.  The  most  interesting  of 
these  for  historical  reasons  is  prxmunire.  The  word  is  derived 
from  pr&munire  or  prsemoneri  facias,  the  introductory  words  of  the 
writ  of  summons  to  the  defendant  to  answer  the  charge.  From 
this  the  word  came  to  be  used  to  denote  the  offences  prosecuted 
by  means  of  such  a  writ,  usually  of  an  ecclesiastical  kind.  The 
Statute  of  Pnemunire,  specially  so  called,  is  16  Ric.  II.  c.  5,  enact 
ing  that  the  procuring  at  Rome  or  elsewhere  of  any  translations, 
bulls,  &c. ,  against  the  king  puts  the  persons  offending  out  of  the 
king's  protection,  subjects  their  goods  to  forfeiture  and  themselves 
to  attachment  or  process  of  prsemunire  facias.  The  Act  introduced 
no  new  principle,  but  simply  continued  the  anti-papal  policy 
visible  in  the  Statutes  of  Provisors,  the  earliest  of  which  dated  from 
1307.  At  different  times  many  other  Acts  Avere  passed,  extending 
the  penalties  of  pnemunire  to  other  crimes,  usually  those  connected 
with  the  supremacy  of  the  pope  (2  Hen.  IV.  c.  4,  mentioned  under 
TITHES,  is  an  example),  but  sometimes  of  a  more  distinctly  political 
as  distinguished  from  religious  nature.  Thus  it  is  prsemunire  by 
13  Car.  I.  c.  1  to  affirm  the  power  of  parliament  to  legislate  with 
out  the  crown,  by  the  Habeas  Corpus  Act  to  send  a  prisoner  beyond 
seas,  and  to  verbally  assert  the  right  of  a  person  to  the  crown  con- 


5  Proceedings  after  the  death  of  an  alleged  traitor  might  at  one  time  have 
been  taken,  but  only  to  a  veiy  limited  extent  as  compared  with  what  was 
allowed  in  Roman  and  Scots  law.     Sir  E.  Coke  (4  Rep.,  57)  states  that  there 
might  have  been  forfeiture  of  the  land  or  goods  of  one  slain  in  rebellion  on  view 
of  the  body  by  the  lord  chief  justice  of  England  as  supreme  coroner. 

6  See  JEneas  Macdonald's  case,  18  State  Trials,  857. 
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trary  to  the  Acts  of  Settlement  and  Union  is  pnemunire  by  6  Anne 
c.  41.  To  do  so  by  writing  or  printing  is,  as  has  been  said,  treason. 
The  latest  Act  constituting  a  praemunire  is  the  Royal  Marriage 
Act,  12  Geo.  III.  c.  11,  which  subjects  to  the  penalties  of  premunire 
any  one  guilty  of  a  breach  of  the  provisions  of  the  Act.  A  peer 
charged  with  pnemunire  is  not  entitled  to  trial  by  his  peers,  but  is 
to  be  tried  by  a  jury.  The  most  famous  historical  instance  of  a 
prosecution  on  the  Statute  of  Praemunire  was  that  of  Wolsey  in 
1529.  Other  offences  cognate  to  treason  are  publishing  scandalous 
stories  about  the  king  (the  leasing-making  of  Scotch  law),  mal 
administration  and  sale  of  public  offices,  coining,  offences  against 
the  Foreign  Enlistment  Act,  and  the  crimes  specially  provided 
against  by  33  Hen.  VIII.  c.  12  and  5  and  6  Viet.  c.  51.  The 
former  Act  punished  malicious  striking  in  the  king's  palace  by 
perpetual  imprisonment,  fine,  and  loss  of  the  right  hand.  The 
minute  provisions  for  the  mutilation  of  the  offender  are  very 
curious,  but  not  of  immediate  interest,  as  that  part  of  the  Act 
which  inflicted  mutilation  was  repealed  by  9  Geo.  IV.  c.  31.  By 
5  and  6  Viet.  c.  51  it  is  a  high  misdemeanour,  punishable  by  penal 
servitude  for  seven  years,  to  wilfully  discharge,  point,  aim,  or 
present  at  the  person  of  the  queen  any  gun  or  other  arms,  loaded 
or  not,  or  to  strike  at  or  attempt  to  throw  anything  upon  the 
queen's  person,  or  to  produce  any  firearms  or  other  arms,  or  any 
explosive  or  dangerous  matter,  near  her  person,  with  intent  to 
injure  or  alarm  her  or  to  commit  a  breach  of  the  peace.  For  other 
offences  which  are  more  or  less  nearly  connected  with  treason  refer 
ence  may  be  made  to  the  articles  LIBEL,  OATHS,  PETITION,  RIOT, 
and  SEDITION.1 

Scotland.  — Treason  included  treason  proper,  or  crimes  against  the 
crown  or  the  state,  such  as  rebellion,  and  crimes  which,  though  not 
technically  treasonable,  were  by  legislation  punished  as  treason. 
Examples  of  the  latter  were  the  remaining  in  England  against  the 
king's  will,  1430,  c.  19 ;  wilful  fire-raising,  1526,  c.  10;  kidnapping, 
1567,c.  27  ;  theft,  reset,  and  stouthrief  by  banded  men,  1587,  c.  34. 
There  were  also  many  acts  dealing  with  offences  in  the  nature  of 
resistance  to  authority,  such  as  unlawful  convocations,  and  with 
treasons  of  a  merely  transitory  nature,  such  as  attempting  to  restore 
the  Ruthvens  (1600),  taking  or  owning  the  Covenants  (1685),  or 
corresponding  with  James  VII.  (1698).  Acts  of  forfeiture  were 
sometimes  directed  against  individuals,  as  1645,  c.  23,  against  the 
marquis  of  Huntly.  Scottish  procedure  was  as  a  rule  less  favour 
able  to  the  accused  than  English.  In  one  matter,  however,  the 
opposite  was  the  case.  Advocates  compellable  to  act  on  behalf  of 
the  accused  were  allowed  him  by  1587,  c.  57,  more  than  a  century 
before  the  concession  of  a  similar  indulgence  in  England.  At  one 
time  trial  in  absence  and  even  after  death  was  allowed,  as  in  Roman 
law.  In  the  case  of  Robert  Leslie,  in  1540,  a  summons  after  death 
was  held  by  the  estates  to  be  competent,  and  the  bones  of  the 
deceased  were  exhumed  and  presented  at  the  bar  of  the  court.2 
The  Act  1542,  c.  13,  confined  this  revolting  procedure  to  certain 
treasons  of  the  more  heinous  kind.  By  7  Anne  c.  21  trial  in 
absence — the  last  instance  of  which  had  occurred  in  1698 — was 
abolished.  The  same  Act  assimilated  the  law  and  practice  of 
treason  to  that  of  England  in  other  respects  by  enacting  that  no 
crime  should  be  treason  or  misprision  in  Scotland  but  such  as  was 
treason  or  misprision  in  England.  The  Act  further  provided  that 
the  trial  was  to  be  by  a  jury  of  twelve,  not  fifteen  as  in  other  crimes, 
before  the  court  of  justiciary,  or  a  commission  of  oyer  and  terminer 
containing  at  least  three  lords  of  justiciary.  To  slay  a  lord  of 
justiciary  or  lord  of  session,  or  to  counterfeit  the  great  seal,  was 
made  treason.  The  Act  also  contained  provisions  as  to  forfeiture,3 
qualification  of  jurors,  and  procedure.  Outlawry  for  treason  was 
regulated  by  22  Geo.  II.  c.  48.  The  punishment  still  remains  the 
same  as  it  was  in  England  before  the  Felony  Act,  1870,  and 
attainder  and  forfeiture  are  still  the  effects  of  condemnation  for 
treason,  the  Act  of  1870  not  extending  to  Scotland.  One  or  two 
other  statutory  provisions  may  be  briefly  noticed.  The  trial  of  a 
peer  of  Great  Britain  for  treason  committed  in  Scotland  is  to  be  \)y 
a  commission  from  the  crown,  on  indictment  found  by  a  jury  of 
twelve  (6  Anne  c.  23,  6  Geo.  IV.  c.  66).  Bail  in  treason -felony  is 
only  to  be  allowed  by  consent  of  the  public  prosecutor  or  warrant 
of  the  high  or  circuit  court  (11  Viet.  c.  12).  The  term  lese-majesty 
was  sometimes  used  for  what  was  treason  proper,  e.g.  in  1524,  c.  4, 
making  it  lese-majesty  to  transport  the  king  out  of  the  realm, 
sometimes  as  a  synonym  of  leasing-making.  This  crime  (also  called 

1  Authorities. — The  text-writers  on  criminal  law,  such  as  Hale  and  Hawkins  ; 
Bacon,  Law  Tracts,  Cases  of  Treason;   Coke,  3  Jnst..  1-39;   Sir  R.  Holbourne, 
Reading  on  the  Statute  of  Treasons;  Luders,  Law  Tracts;  Foster,  Discourse  of 
Treason ;  Stephen,  Comm.,  vol.  iv.  bk.  vi.  ch.  vi.     The  Statute  of  Treasons  is 
noticed  by  Hallam,  Const.  Hist.,  vol.  iii.  p.  203;  Stubbs,  Const.  Hist.,  vol.  iii. 
p.  513.    The  most  valuable  modern  authorities  are  Stephen,  Hist,  of  the  Criminal 
Law,  vol.  ii.  ch.  xxiii.,  and  Willis  Bund,  Selection  of  Cases  from  the  State  Trials. 

2  In  the  one  instance  in  England— that  of  Cromwell.  Ireton,  and  Bradshaw — 
•where  the  bodies  of  alleged  traitors  were  exhumed  after  death  they  were  not 
brought  to  the  bar  of  a  court  as  in  Scotland. 

3  The  provisions  in  the  Act  as  to  forfeiture" (now  repealed)  were,  according  to 
Blackstone,  Comm.,  vol.  iv.  p.  3S4,  the  result  of  a  compromise  between  the  House 
of  Lords,  in  favour  of  its  continuance,  and  the  House  of  Commons,  supported  by 
the  Scottish  nation,  straggling  to  secure  a  total  immunity  from  this  disability. 


verbal  sedition)  consisted  in  the  engendering  discord  between  king 
and  people  by  slander  of  the  king.4  The  earliest  Act  against 
leasing-making  eo  nomine  was  in  1524.  The  reign  of  James  VI. 
was  pre-eminently  prolific  in  legislation  against  this  crime.  It  is 
now  of  no  practical  interest,  as  prosecutions  for  leasing-making 
have  long  fallen  into  desuetude.  At  one  time,  however,  the  powers 
of  the  various  Acts  were  put  into  force  with  great  severity,  especially 
in  the  trial  of  the  earl  of  Argyll  in  1681.  The  punishment  for 
leasing-making,  once  capital,  is  now,  by  6  Geo.  IV.  c.  47,  fine  or 
imprisonment,  or  both.  The  offence  of  praemunire  was  introduced 
into  Scotland  at  a  comparatively  late  period.  By  6  Anne  c.  23  it 
is  prsemunire  for  the  peers  of  Scotland  assembled  to  elect  represen 
tatives  to  treat  of  any  other  matter.5 

Ireland. — Numerous  Acts,  beginning  with  18  Hen.  VI.  c.  2, 
were  passed  by  the  Irish  parliament — in  many  cases  mere  echoes  of 
previous  English  legislation.  As  in  England  and  Scotland,  there 
was  a  tendency  to  include  under  treason  crimes  of  quite  another 
character.  Murder  was  made  treason  by  10  Hen.  VII.  c.  21,  and 
arson  by  13  Hen.  VIII.  c.  1.  Apparently  the  law  must  sometimes 
have  been  strained  against  accused  persons,  for  3  and  4  Ph.  and  M. 
c.  11  enacted  that  trials  for  treason  were  to  be  according  to  the 
common  law.  Treasons  of  a  temporary  nature  were  often  the 
subject  of  legislation.  An  example  is  11  Eliz.  c.  6,  making  it  treason 
to  assume  the  name  and  authority  of  O'Neill.  The  provisions  of  the 
English  Act  of  William  III.  as  to  witnesses,  &c.,  were  not  extended 
to  Ireland  until  1821  by  1  and  2  Geo.  IV.  c.  24.  Many  Acts  of 
indemnity  were  passed  both  by  the  parliaments  of  Ireland  and  of 
the  United  Kingdom.  Among  the  more  important  were  an  Irish 
Act  of  1799  (39  Geo.  III.  c.  3),  indemnifying  those  who  had  been 
active  in  suppressing  the  treasonable  rising  of  the  previous  year, 
and  one  of  the  parliament  of  the  United  Kingdom  (41  Geo.  III.  c. 
104),  indemnifying  those  who  had  taken  part  in  the  suppression 
of  rebellion  subsequent  to  1799.  The  law  is  now  practically  the 
same  as  that  of  England,  unless  where  exceptional  political  circum 
stances  have  led  to  exceptional  legislation.  Thus  a  series  of  enact 
ments  called  the  "  Whiteboy  Acts"  (passed  by  the  Irish  and  the 
United  Kingdom  parliaments  between  1775  and  1830)  was  intended 
to  give  additional  facilities  to  the  executive  for  the  suppression  of 
tumultuous  risings.  Many  Irish  Acts  dealt  with  unlicensed  posses 
sion  and  manufacture  of  arms.  A  similar  policy  was  continued 
after  the  Union,  and  appears  in  the  Peace  Preservation  Act,  1881, 
continued  in  1887  for  five  years.  Some  Acts,  such  as  3  and  4  "Will. 
IV.  c.  4,  went  as  far  as  to  make  offenders  in  a  proclaimed  district 
triable  by  court-martial.  By  the  Prevention  of  Crime  Act,  1882, 
now  expired,  the  lord-lieutenant  was  empowered  to  issue  special 
commissions  for  the  trial  without  jury  of  treason  and  treason-felony. 
The  power  was  never  exercised.  The  Criminal  Law  and  Procedure 
(Ireland)  Act,  1887,  deals  with  resistance  to  authority  and  offences 
of  a  treasonable  nature,  especially  "  dangerous  associations,"  though 
treason  is  not  mentioned  by  name. 

British  Colonies  and  Dependencies. — The  law  in  the  main  agrees 
with  that  of  the  mother  country,  but  it  is  quite  competent  for  a 
colony  to  deal  with  treason  by  its  own  legislation  Avhich  need  not 
necessarily  be  in  accordance  with  English  law,  and  is  sometimes  ex 
pressed  in  more  definite  terms.  Thus  the  Indian  penal  code  makes 
it  punishable  with  transportation  for  life  to  wage  war  against  the 
Government  of  any  Asiatic  power  in  alliance  or  at  peace  with  the 
queen,  or  to  attempt  to  excite  feelings  of  disaffection  to  the  Govern 
ment.  Numerous  temporary  Acts  were  passed  about  the  time  of 
the  mutiny,  one  of  the  most  characteristic  being  an  Act  of  1858 
making  rebellious  villages  liable  to  confiscation.  By  the  Cape  of 
Good  Hope  statutes  it  is  treason  to  deliver  arms  or  gunpowder  to 
the  queen's  enemies.  Many  colonies  adopt  the  English  legislation 
as  to  procedure,  and  some,  as  New  South  Wales,  &c.,  enact  the 
Treason  Felony  Act.  A  striking  feature  of  colonial  legislation  on 
this  subject  is  the  great  number  of  Acts  of  indemnity  passed  after 
different  rebellions.  Instances  of  such  Acts  occur  in  the  legislation 
of  Canada,  Ceylon,  the  Cape  of  Good  Hope,  New  Zealand,  St  Vin 
cent,  and  Jamaica.  The  most  important  in  the  history  of  law  is 
the  Jamaica  Act  of  1866,  indemnifying  Mr  Eyre  for  any  acts  com 
mitted  during  the  suppression  of  the  rising  in  the  previous  year. 
It  was  finally  held  by  the  Exchequer  Chamber  in  1870  that  this  Act 
protected  Mr  Eyre  from  being  sued  successfully  in  England  on  a 
cause  of  action  arising  out  of  his  acts  during  the  outbreak  ("Phil 
lips  v.  Eyre,"  Law  Reports,  6  Queen's  Bench,  1). 

United  States. — The  law  is  based  upon  that  of  England.  By 
Art.  3  s.  3  of  the  constitution  ' '  treason  against  the  United  States 
shall  consist  only  in  levying  war  against  them,  or  in  adhering  to 
their  enemies,  giving  them  aid  and  comfort.  No  person  shall  bo 
convicted  of  treason  unless  on  the  testimony  of  two  witnesses  to 
the  same  overt  act,  or  on  confession  in  open  court.  The  Congress 
shall  have  power  to  declare  the  punishment  of  treason;  but  no 
attainder  of  treason  shall  work  corruption  of  blood  or  forfeiture, 
except  during  the  life  of  the  person  attainted."  By  Art.  2  s.  4 

4  It  is  called  by  Hallam  "  the  old  mystery  of  iniquity  in  Scots  law." 

5  For  the  existing  Scots  law  of  treason  see  Macdonald,  Criminal  Late,  p.  220, 
For  leasing-making  see  Hume,  Comm.,  vol.  i.  p.  345. 
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impeachment  for  and  conviction  of  treason  is  a  ground  for  remov 
ing  the  president,  vice-president,  and  other  civil  officers.  The 
punishment  by  an  Act  of  1790  was  declared  to  be  death  by  hanging. 
But  during  the  Civil  War  a  new  Act  (17  July  1862)  was  passed, 
providing  that  the  punishment  should  be  death,  or,  at  the  discretion 
of  the  court,  imprisonment  at  hard  labour  for  not  less  than  five 
years,  and  a  fine  of  not  less  than  10,000  dollars  to  be  levied  on  the 
real  and  personal  property  of  the  offender,  in  addition  to  disability 
to  hold  any  office  under  the  United  States.  The  Act  of  1862  and 
other  Acts  also  deal  with  the  crimes  of  inciting  or  engaging  in 
rebellion  or  insurrection,  criminal  correspondence  with  foreign 
Governments  in  relation  to  any  disputes  or  controversies  with  the 
United  States,  or  to  defeat  the  measures  of  the  Government  of 
the  United  States,  seditions,  conspiracy,  recruiting  soldiers  or 
sailors  and  enlistment  to  serve  against  the  United  States.  The 
Act  of  1790  further  provides  for  the  delivery  to  the  prisoner  of 
a  copy  of  the  indictment  and  a  list  of  the  jurors,  for  defence  by 
counsel,  and  for  the  finding  of  the  indictment  within  three  years 
after  the  commission  of  the  treason.  Misprision  of  treason  is  de 
fined  to  be  the  crime  committed  by  a  person  owing  allegiance  to 
the  United  States,  and  having  knowledge  of  the  commission  of  any 
crime  against  them,  who  conceals  and  does  not  as  soon  as  may  be 
disclose  and  make  known  the  same  to  the  president  or  to  some 
judge  of  the  United  States,  or  to  the  governor  or  to  some  judge 
or  justice  of  a  particular  State.  The  punishment  is  imprisonment 
for  not  more  than  seven  years  and  a  fine  of  not  more  than  1000 
dollars  (see  Revised  Statutes,  §§  1033,  1034, 1043,  5331-5338 ;  Story, 
Constitution  of  the  United  States,  §§  1296-1301,  1796-1802). 
Treason  against  the  United  States  cannot  be  inquired  into  by  any 
State  court,  but  the  States  may,  and  some  of  them  have,  their  own 
constitutions  and  legislation  as  to  treasons  committed  against 
themselves,  generally  following  the  lines  of  the  constitution  and 
legislation  of  the  United  States.  In  some  cases  there  are  differ 
ences  which  are  worth  notice.  Thus  the  constitution  of  Massa 
chusetts,  §  25,  declares  that  no  subject  ought  in  any  case  or  in 
any  time  to  be  declared  guilty  of  treason  by  the  legislature.  The 
same  provision  is  contained  in  the  constitutions  of  Vermont, 
Connecticut,  Pennsylvania,  Alabama,  and  others.  In  some  States 
the  crime  of  treason  cannot  be  pardoned  ;  in  others,  as  in  New 
York,  it  may  be  pardoned  by  the  legislature,  and  the  governor  may 
suspend  the  sentence  until  the  end  of  the  session  of  the  legislature 
next  following  conviction.  In  some  States  a  person  convicted  of 
treason  is  disqualified  for  exercising  the  franchise.  In  New  York 
conviction  carries  with  it  forfeiture  of  real  estate  for  the  life  of  the 
convict  and  of  his  goods  and  chattels.  (J.  Wf. ) 

TKEASURE-TROVE  is  defined  by  Blackstone  to  be 
money  or  coin,  gold,  silver,  plate,  or  bullion  found  hidden 
in  the  earth  or  other  private  place,  the  owner  thereof  being 
unknown.  This  definition  is  simply  an  extension  of  the 
Roman  law  definition  of  thesaurus  inventus  as  an  ancient 
deposit  of  money  (vetus  deposilio  pecuniee)  found  by 
accident  and  without  actual  search.  The  right  to  treasure- 
trove  was  not,  however,  the  same  in  Roman  and  English 
law.  The  former  at  its  latest  stage  divided  it  between  the 
finder  and  the  owner  of  the  land  on  which  it  was  found, 
except  where  it  was  found  on  public  or  imperial  property, 
when  one-half  went  to  the  fisc.  If  a  man  found  treasure 
on  his  own  land,  he  had  a  right  to  the  whole.  The  rights 
of  the  crown,  modified  by  those  of  the  feudal  lord,  gradu 
ally  became  more  extensive  in  the  feudal  law  of  Europe, 
so  much  so  as  to  become,  in  the  words  of  Grotius,  "jus 
commune  et  quasi  gentium."  In  more  recent  times  there 
has  been  a  return,  at  any  rate  in  the  case  of  France,  to  the 
division  made  by  the  Roman  law.  In  England  the  com 
mon  law,  which  at  one  time  apparently  conferred  treasure- 
trove,  wherever  found,  upon  the  finder,  now  gives  it  all  to 
the  king,  in  accordance  with  the  maxim  "  quod  nullius  est 
fitdomini  regis."  This  is  always  provided  that  the  owner 
cannot  be  known  or  discovered.  If  he  can  be,  he  and  not 
the  king  is  entitled  to  it. 

A  right  to  treasure-trove  may  be  granted  by  the  British  crown  as 
a  FRANCHISE  (q.v.).  It  is  the  duty  of  one  finding  treasure  to  make 
it  known  to  the  coroner.  By  the  statute  De  Officio  Coronatoris 
(4  Edw.  I.  st.  2),  the  coroner  is  to  inquire  of  treasure  that  is  found, 
who  were  the  finders  and  likewise  who  is  suspected  thereof,  and 
that  may  be  well  perceived  where  one  liveth  riotously,  haunting 
taverns,  and  hath  done  so  of  long  time.  Concealment  of  treasure- 
trove  is  a  misdemeanour  at  common  law.  There  can  be  no  larceny 
of  it  until  it  has  been  found  by  the  coroner  to  be  the  property  ol 
the  crown.  The  Home  Office  has  recently  issued  a  notification 


modifying  the  existing  regulations  so  far  as  to  permit  the  finders 
of  coins  and  antiquities  coming  under  the  description  of  treasure- 
irove  to  retain  articles  not  actually  required  for  national  institu- 
:ions,  and  the  sum  received  from  such  institutions  as  the  antiquarian 
valuu  of  any  articles  retained,  subject  to  a  deduction  of  20  per  cent, 
from  the  antiquarian  value  of  the  objects  retained  and  10  per  cent, 
from  the  value  of  other  objects.  In  the  United  States  treasure- 
trot'e  is  usually  vested  in  the  State  as  bona  vacantia.  Louisiana 
follows  the  French  Code  Civil,  and  gives  half  to  the  finder  and  half 
to  the  landowner.  The  importance  of  treasure-trove  in  India  led 
to  the  passing  of  the  Indian  Treasure-Trove  Act  (Act  vi.  of  1878). 
It  provides  that  treasure  is  to  be  delivered  to  the  finder  if  no  owner 
appears.  If  the  owner  can  be  found,  three-fourths  go  to  the  finder 
and  one-fourth  to  the  owner,  power  being  reserved  to  the  Govern 
ment  to  acquire  it  by  payment  of  a  sum  equal  to  one-fifth  more 
than  the  value  of  the  material. 

TREATIES.  1.  A  treaty  is  a  contract  between  two  or  Termino- 
more  states.  The  term  "  tractatus,  "  and  its  derivatives,  logy. 
though  of  occasional  occurrence  in  this  sense  from  the  13th 
century  onwards,  only  began  to  be  commonly  so  employed, 
in  lieu  of  the  older  technical  terms  "  conventio  publica," 
or  "fcedus,"  from  the  end  of  the  17th  century.  In  the 
language  of  modern  diplomacy  the  term  "  treaty  "  is  re 
stricted  to  the  more  important  international  agreements, 
especially  to  those  which  are  the  work  of  a  congress,  while 
agreements  dealing  with  subordinate  questions  are  de 
scribed  by  the  more  general  term  "convention."'  The 
present  article  will  disregard  this  distinction. 

2.  The  making  and  the  observance  of  treaties  is  neces-  Anti- 
sarily  a  very  early  phenomenon  in  the  history  of  civilization,  quity. 
and  the  theory  of  treaties  was  one  of  the  first  departments 

of  international  law  to  attract  attention.  Treaties  are 
recorded  on  the  monuments  of  Egypt  and  Assyria ;  they 
occur  in  the  Old  Testament  Scriptures;  and  questions 
arising  under  a-uv6f)Ka.i  and  "  fo3dera  "  occupy  much  space 
in  the  Greek  and  Roman  historians.1 

3.  Treaties  have  been   classified   on   many   principles,  Classifies 
of  which  it  will  suffice  to  mention  the  more  important.     A tion- 

"  personal  treaty,"  having  reference  to  dynastic  interests, 
is  contrasted  with  a  "  real  treaty,"  which  binds  the  nation 
irrespectively  of  constitutional  changes ;  treaties  creating 
outstanding  obligations  are  opposed  to  "  transitory  con 
ventions,"  e.g.,  for  cession  of  territory,  recognition  of  inde 
pendence,  and  the  like,  which  operate  irrevocably  once  for 
all,  leaving  nothing  more  to  be  done  by  the  contracting 
parties  ;  and  treaties  in  the  nature  of  a  definite  transaction 
(Rechtsyeschaft)  are  opposed  to  those  which  aim  at  estab 
lishing  a  general  rule  of  conduct  (Rechtssatz).  With  refer 
ence  to  their  objects,  treaties  may  perhaps  be  conveniently 
classified  as  (1)  political,  including  treaties  of  peace,  of 
alliance,  of  cession,  of  boundary,  for  creation  of  inter 
national  servitudes,  of  neutralization,  of  guarantee,  of 
submission  to  arbitration  ;  (2)  commercial,  including  con 
sular  and  fishery  conventions,  and  slave  trade  and  naviga 
tion  treaties  ;  (3)  confederations  for  special  social  objects, 
such  as  the  Zollverein,  the  Latin  monetary  union,  and  the 
still  wider  unions  with  reference  to  posts,  telegraphs,  sub 
marine  cables,  and  weights  and  measures ;  (4)  relating  to 
criminal  justice,  e.g.,  to  extradition  and  arrest  of  fugitive 
seamen ;  (5)  relating  to  civil  justice,  e.g.,  to  the  protection 
of  trade-mark  and  copyright,  to  the  execution  of  foreign 
judgments,  to  the  reception  of  evidence,  and  to  actions  by 
and  against  foreigners ;  (6)  providing  general  rules  for  the 
conduct  of  warfare,  e.g.,  the  declaration  of  Paris  and  the 
convention  of  Geneva.  It  must  be  remarked  that  it  is  not 
always  possible  to  assign  a  treaty  wholly  to  one  or  other 
of  the  above  classes,  since  many  treaties  contain  in  com 
bination  clauses  referable  to  several  of  them. 

1  For  the  celebrated  treaty  of  509  B.C.  between  Rome  and  Carthage, 
see  Polybius  iii.  22;  and,  on  the  subject  generally,  Barbeyrac's  full 
but  very  uncritical  Histoire  des  Antiens  Traitez,  1739;  Miiller- 
Jochmus,  Geschichte  des  Volkerrechts  im  Alterthum,  1848;  E.  Egger, 
Etudes  Historiques  sur  les  Traites  Publics  chez  Us  Grecs  et  chez  les 
Romains,  new  ed.,  1866. 
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Ana-  4.  The  analogy  between  treaty-making  and  legislation 

logics,  is  striking  when  a  congress  agrees  upon  general  principles 
which  are  afterwards  accepted  by  a  large  number  of  states, 
as,  for  instance,  in  the  case  of  the  Geneva  convention  for 
improving  the  treatment  of  the  wounded.  Many  political 
treaties  containing  "transitory"  conventions,  with  reference 
to  recognition,  boundary,  or  cession,  become,  as  it  were,  the 
title-deeds  of  the  nations  to  which  they  relate.1  But  the 
closest  analogy  of  a  treaty  is  to.  a  contract  in  private  law, 
as  will  appear  from  the  immediately  following  paragraphs. 
Requi-  5.  The  making  of  a  valid  treaty  implies  several  re- 
sites,  quisites.  (1)  It  must  be  made  between  competent  parties, 
i.e.,  sovereign  states.  A  "concordat,"  to  which  the  pope, 
as  a  spiritual  authority,  is  one  of  the  parties,  is  therefore 
not  a  treaty,  nor  is  a  convention  between  a  state  and  an 
individual,  nor  a  convention  between  the  rulers  of  two 
states  with  reference  to  their  private  affairs.  Semi- 
sovereign  states,  such  as  San  Marino  or  Egypt,  may  make 
conventions  upon  topics  within  their  limited  competence. 
It  was  formerly  alleged  that  an  infidel  state  could  not  be 
a  party  to  a  treaty.  The  question  \vhere  the  treaty- 
making  power  resides  in  a  given  state  is  answered  by  the 
municipal  law  of  that  state.  It  usually  resides  in  the 
executive,  though  sometimes,  as  in  the  United  States,  it  is 
shared  by  the  legislature,  or  by  a  branch  of  it.  (2)  There 
must  be  an  expression  of  agreement.  This  is  not  (as  in 
private  law)  rendered  voidable  by  duress ;  e.g.,  the  cession 
of  a  province,  though  extorted  by  overwhelming  force,  is 
nevertheless  unimpeachable.  Duress  to  the  individual 
negotiator  would,  however,  vitiate  the  effect  of  his  signa 
ture.  (3)  From  the  nature  of  the  case,  the  agreement  of 
states,  other  than  those  the  government  of  which  is  auto 
cratic,  must  be  signified  by  means  of  agents,  whose 
authority  is  either  express,  as  in  the  case  of  plenipoten 
tiaries,  or  implied,  as  in  the  case  of,  e.g.,  military  and  naval 
commanders  for  matters,  such  as  truces,  capitulations,  and 
cartels,  which  are  necessarily  confided  to  their  discretion. 
When  an  agent  acts  in  excess  of  his  implied  authority  he 
is  said  to  make  no  treaty,  but  a  mere  "  sponsion,"  which, 
unless  adopted  by  his  Government,  does  not  bind  it,  e.g., 
the  affair  of  the  Caudine  Forks  (Livy,  ix.  5)  and  the  con 
vention  of  Closter  Seven  in  1757.  (4)  Unlike  a  contract 
in  private  law,  a  treaty,  even  though  made  in  pursuance 
of  a  full  power,  is,  according  to  modern  views,  of  no  effect 
till  it  is  ratified.  (5)  No  special  form  is  necessary  for  a 
treaty,  which  in  theory  may  be  made  without  writing.  It 
need  not  even  appear  on  the  face  of  it  to  be  a  contract 
between  the  parties,  but  may  take  the  form  of  a  joint 
declaration,  or  of  an  exchange  of  notes.  Latin  was  at  one 
time  the  language  usually  employed  in  treaties,  and  con 
tinued  to  be  so  employed  to  a  late  date  by  the  emperor 
and  tl;3  pope.  Treaties  to  which  several  European  powers 
of  different  nationalities  are  parties  are  now  usually 
drawn  up  in  French  (the  use  of  which  became  general  in 
the  time  of  Louis  XIV.),  but  the  final  act  of  the  congress 
of  Vienna  contains  a  protest  against  the  use  of  this 
language  being  considered  obligatory.  A  great  European 
treaty  usually  commences  "  In  the  name  of  the  Most  Holy 
and  Indivisible  Trinity,"  or,  if  the  Porte  is  a  party,  "In 
the  name  of  Almighty  God."  (6)  It  is  sometimes  said 
that  a  treaty  must  have  a  lawful  object,  but  the  danger 
of  accepting  such  a  statement  is  apparent  from  the  use 
which  has  been  made  of  it  by  writers  who  deny  the  validity 
of  any  cession  of  national  territory,  or  even  go  so  far  as  to 
lay  down,  with  Fiore,  that  "  all  should  be  regarded  as  void 
which  are  in  any  way  opposed  to  the  development  of  the 
free  activity  cf  a  nation,  or  which  hinder  the  exercise  of 
its  natural  rights."  (7)  The  making  of  a  treaty  is  some- 


1  Cf.  Sir  Edward  Hertslet's  very  useful  collection  entitled  The  Map 
of  Europe  by  Treaty,  1875. 


times  accompanied  by  acts  intended  to  secure  its  better 
performance.  The  taking  of  oaths,  the  assigning  of  "con- 
servatores  pacis,"  and  the  giving  of  hostages  are  now 
obsolete,  but  revenue  is  mortgaged,  territory  is  pledged, 
and  treaties  of  guarantee  are  entered  into  for  this  purpose. 

6.  A  "  transitory  convention  "  operates  at  once,  leaving  Duration, 
no  duties  to  be  subsequently  performed,  but  with  reference 

to  conventions  of  other  kinds  questions  arise  as  to  the 
duration  of  the  obligation  created  by  them,  in  other  words, 
as  to  the  moment  at  which  those  obligations  come  to  an 
end.  This  may  occur  by  the  dissolution  of  one  of  the 
contracting  states,  by  the  object-matter  of  the  agreement 
ceasing  to  exist,  by  full  performance,  by  performance  be 
coming  impossible,  by  lapse  of  the  time  for  which  the  agree 
ment  was  made,  by  contrarius  consensus  or  mutual  release, 
by  "  denunciation  "  by  one  party  under  a  power  reserved 
in  the  treaty.  By  a  breach  on  either  side  the  treaty 
usually  becomes,  not  void,  but  voidable.  A  further  cause 
of  the  termination  of  treaty  obligations  is  a  total  change  of 
circumstances,  since  a  clause  "rebus  sic  stantibus"  is  said 
to  be  a  tacit  condition  in  every  treaty.2  Such  a  conten 
tion  can  only  be  very  cautiously  admitted.  It  has  been 
put  forward  by  Russia  in  justification  of  her  repudiation 
of  the  clauses  of  the  treaty  of  Paris  neutralizing  the  Black 
Sea,  and  of  her  engagements  as  to  Batoum  contained 
in  the  treaty  of  Berlin.  The  London  protocol  of  1871, 
with  a  view  to  prevent  such  abuses,  lays  down,  perhaps  a 
little  too  broadly,  "  that  it  is  an  essential  principle  of  the 
law  of  nations  that  no  power  can  liberate  itself  from  the 
engagements  of  a  treaty,  nor  modify  the  stipulations 
thereof,  unless  with  the  consent  of  the  contracting  powers, 
by  means  of  an  amicable  arrangement."  Treaties  are  in 
most  cases  suspended,  if  not  terminated,  by  the  outbreak 
of  a  war  between  the  contracting  parties,  and  are  therefore 
usually  revived  in  express  terms  in  the  treaty  of  peace. 

7.  The  rules  for  the  interpretation  of  treaties  are  not  so  Interpre- 
different  from  those  applicable  to  contracts  in  private  law  tation. 
as  to  need  here  a  separate  discussion. 

8.  Collections  of  treaties  are  either  (i.)  general  or  (ii.)  Collec- 
national.  tions : 

(i. )  The  first  to  publish  a  general  collection  of  treaties  was  general ; 
Leibnitz,  whose  Codex  Juris  Gentium,  containing  documents  from 
1097  to  1497,  "  ea  quae  sola  inter  liberos  populos  legum  sunt  loco," 
appeared  in  1693,  and  was  followed  in  1700  by  the  Mantissa.  The 
Corps  Universel  Diplomatique  du  Droit  des  Gens  of  Dumont,  con 
tinued  by  Barbeyrac  and  Rousset  in  thirteen  folio  volumes,  con 
taining  treaties  from  315  A.D.  to  1730,  was  published  in  1726-39. 
Wenck's  Corpus  Juris  Gentium  Recentissimi,  3  vols.  8vo,  1781-95, 
contains  treaties  from  1735  to  1772.  The  8vo  Kecueil  of  G.  F.  de 
Martens,  continued  by  C.  de  Martens,  Saalfeld,  Murhard,  Samwer, 
Hopf,  and  Stoerk,  commenced  in  1791  with  treaties  of  1761, 
and  is  still  in  progress.  The  series  in  1887  extended  to  sixty-four 
volumes.  See  also  the  following  periodical  publications:— Das 
Staatsarchiv,  Sammlung  dcr  officiellcn  Actenstucke  zur  Geschichte 
der  Gegenwart,  Leipsic,  commencing  in  1861 ;  Archives  Diplo- 
matiques,  Stuttgart,  since  1821 ;  Archives  Diplomatiqucs,  Eecueil 
Mensuel  de  Diplomatic  et  d'Histoire,  Paris,  since  1861;  and  Herts- 
let's  British  and  Foreign  State  Papers,  from  the  termination  of  the 
War  of  1814  to  the  latest  period,  compiled  at  the  Foreign  Office  by  the 
Librarian  and  Keeper  of  the  Papers,  London,  since  1819,  and  still 
in  progress. 

(ii.)  The  more  important  collections  of  national  treaties  are  national, 
those  of  M.  Neumann  and  M.  de  Plassan  for  Austria,  1855-84 ; 
Beutner  for  the  German  empire,  1883;  Calvo  for  "1'Amerique 
Latine,"  1862-69  ;  De  Clercq  for  France,  1864-86  ;  De  Garcia  de 
la  Vega  for  Belgium,  1850-83  ;  Lagemans  for  the  Netherlands, 
1858-82 ;  Soutzo  for  Greece,  1858  ;  Count  Solar  de  la  Marguerite 
for  Sardinia,  1836-61  ;  De  Castro  for  Portugal,  1856-79  ;  Rydberg 
for  Sweden,  1877  ;  Kaiser  (1861)  and  Eichmann  (1885)  for  Switzer 
land  ;  Baron  de  Testa  (1864-82)  and  Aristarchi  Bey  (1873-74)  for 
Turkey  ;  F.  de  Martens  for  Russia,  1874-85  ;  Mayers  for  China, 
1877.  The  official  publication  for  Italy  begins  in  1864,  for  Spain 
in  1843,  for  Denmark  in  1874.  The  treaties  of  Japan  were  pub 
lished  by  authority  in  1884.  Those  of  the  United  States  are  con 
tained  in  the  Statutes  at  Large  of  the  United  States,  and  in  the 

2  Cf.  Bynkershoek,  Quasst.  JUT.  Pub.,  ii.  c.  10. 
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collections  of  J.  Elliott  (1834)  and  II.  Minot  (1844-50)  ;  see  also 
Mr  Bancroft  Davis's  Notes  upon  the  Treaties  of  the  United  States  vrith 
other  Powers,  preceded  by  a  List  of  the  Treaties  and  Conventions 
with  Foreign  Poioers,  chronologically  arranged,  and  followed  by  an 
Analytical  Index  and  a  Synoptical  Index  of  th>;  Treaties,  1873. 
In  England  no  treaties  were  published  before  the  17th  century, 
such  matters  being  thought  "not  fit  to  be  made  vulgar."  The 
treaty  of  1604  with  Spain  was,  however,  published  by  authority, 
as  were  many  of  the  treaties  of  the  Stuart  kings.  Rymer's  Fcedcra 
•was  published,  under  the  orders  of  the  Government,  in  twenty 
volumes,  from  1704  to  1732.  Treaties  are  officially  published  at 
the  present  day  in  the  London  Gazette,  and  are  also  presented  to 
parliament,  but  for  methodical  collections  of  treaties  made  by 
Great  Britain  we  are  indebted  to  private  enterprise,  which  pro 
duced  three  volumes  in  1710-13,  republished  with  a  fourth  vol 
ume  in  1732.  Other  three  volumes  appeared  in  1772-81,  the 
collection  commonly  known  as  that  of  C.  Jeukinson  (3  vols. )  in 
1785,  and  that  of  Chalmers  (2  vols.)  in  1795.  J.  Macgregor  pub 
lished  (1841-44)  eight  volumes  of  commercial  treaties,  but  the  great 
collection  of  the  commercial  treaties  of  Great  Britain  is  that  of  L. 
Hertslet,  librarian  of  the  Foreign  Office,  continued  by  his  son  and 
successor  in  office,  Sir  Edward  Hertslet,  entitled  A  Complete  Collec 
tion  of  the  Treaties  and  Conventions  and  Reciprocal  Regulations  at 
present  subsisting  between  Great  Britain  and  Foreign  Powers,  and 
of  the  Laws  and  Orders  in  Council  concerning  the  same,  so  far  as 
they  relate  to  Commerce  and  Navigation,  the  Slave  Trade,  Post 
Office,  <L-c. ,  and  to  the  Privileges  and  Interests  of  the  Subjects  of  the 
Contracting  Parties,  1820-86, 16  vols.  Sir  Edward  Hertslet  also  com 
menced  in  1875  a  series  of  volumes  containing  Treaties  and  Tariff's 
regulating  the  Trade  between  Britain  and  Foreign  Nations,  and 
Extracts  of  Treaties  between  Foreign  Powers,  containing  the  Most 
Favoured  Nation  Clauses  applicable  to  Great  Britain.  The  treaties 
affecting  British  India  are  officially  set  out,  with  historical  notes, 
in  A  Collection  of  Treaties,  Engagements,  and  Sannuds  relating  to 
India  and  Neighbouring  Countries,  by  C.  W.  Aicheson.  This  work, 
with  the  index,  extends  to  eight  volumes,  which  appeared  at 
Calcutta  in  1862-66. 

List  of         9.  It  may  be  worth  while  to  add  a  list  of  some  of  the 
import-    more  important  treaties,  now  wholly  or  partially  in  force, 
f"*..       especially  those  to  which  Great  Britain  is  a  party,  classified 
according  to  their  objects,  in  the  order  suggested  in  para 
graph  3. 

political;  (i.)  The  principal  treaties  affecting  the  distribution  of 
territory  between  the  various  states  of  Central  Europe  are 
those  of  Westphalia  (Osnabriick  and  Miinster),  1648; 
Utrecht,  1713;  Paris  and  Hubertsburg,  1763;  for  the  parti 
tion  of  Poland,  1772,  1793;  Vienna,  1815;  London,  for  the 
separation  of  Belgium  from  the  Netherlands,  1831,  1839  ; 
Zurich,  for  the  cession  of  a  portion  of  Lombardy  to  Sardinia, 
1859;  Vienna,  as  to  Schleswig-Holstein,  1864;  Prague, 
whereby  the  German  Confederation  was  dissolved,  Austria 
recognizing  the  new  North  German  Confederation,  trans 
ferring  to  Prussia  her  rights  over  Schleswig-Holstein,  and 
ceding  the  remainder  of  Lombardy  to  Italy,  1866  ;  Frank 
fort,  between  France  and  the  new  German  empire,  1871. 
The  disintegration  of  the  Ottoman  empire  has  been  regu 
lated  by  the  great  powers,  or  some  of  them,  in  the  treaties 
of  London,  1832,  1863,  1864,  and  of  Constantinople, 
1881,  with  reference  to  Greece;  and  by  the  treaties  of 
Paris,  1856  ;  London,  1871 ;  Berlin,  1878  ;  London,  1883, 
with  reference  to  Montenegro,  Roumania,  Servia,  Bulgaria, 
and  the  navigation  of  the  Danube.  The  encroachments  of 
Russia  upon  Turkey,  previous  to  the  Crimean  War,  are 
registered  in  a  series  of  treaties  beginning  with  that  of 
Kutchuk-Kainardji,  1774,  and  ending  with  that  of  Adrian- 
ople  in  1829.  The  independence  of  the  United  States  of 
America  was  acknowledged  by  Great  Britain  in  the  treaty 
of  peace  signed  at  Paris  in  1783.  The  boundary  between 
the  United  States  and  the  British  possessions  is  regulated 
in  details  by  the  treaties  of  Washington  of  1842,  1846, 
1871.  Switzerland,  Belgium,  Corfu  and  Paxo,  and  Lux 
emburg  are  respectively  neutralized  by  the  treaties  of 
Vienna,  1815,  and  of  London,  1839,  1864,  1867.  A  list 
of  treaties  of  guarantee  to  which  Great  Britain  is  a  party, 
and  which  are  supposed  to  be  still  in  force,  beginning  with 
a  treaty  made  with  Portugal  in  1373,  was  presented  to 
parliament  in  1859. 


(ii.)  For  the  innumerable  conventions  to  which  Great  commer- 
Britain  is  a  party  as  to  commerce,  consular  jurisdiction,  cial  > 
fisheries,  and  the  slave  trade,  it  must  suffice  to  refer  to 
the  exhaustive  and  skilfully  devised  index  to  Hertslet's 
Commercial  Treaties,  forming  volume  xvi.,  1885. 

(iii.)  The  social  intercourse  of  the  world  is  facilitated  by  social ; 
conventions,  such  as  those  establishing  the  Latin  monetary 
union,  1865;  the  international  telegraphic  union,  1865; 
the  universal  postal  union,  1874;  the  international  bureau 
of  weights  and  measures,  1875;  and  providing  for  the 
protection  of  submarine  cables  in  time  of  peace,  1884. 
Such  treaties  are  somewhat  misleadingly  spoken  of  by 
recent  writers  (L.  von  Stein  and  F.  de  Martens)  as  con 
stituting  a  "  droit  administratif  international." 

(iv.)  The  following  are  the  now  operative  treaties  of  as  to  ex- 
extradition  to  which  Great  Britain  is  a  party: — Vvith tratiition ' 
the  United  States,  1842  ;  Brazil  and  Germany,  1872 ; 
Austria,  Denmark,  Italy,  Norway  and  Sweden,  1873  ; 
Hayti  and  Netherlands,  1874;  Belgium  and  France,  1876  ; 
Spain,  Portugal  (as  to  India  only),  1878;  Tonga,  1879; 
Luxemburg,  Equador,  and  Switzerland,  1880  ;  Salvador, 
1881;  Uruguay,  1884;  Guatemala,  1885;  Russia,  1886. 
It  will  be  observed  that  all  these,  except  the  treaty  with 
the  United  States,  are  subsequent  to  and  governed  by  the 
provisions  of  33  and  34  Viet.  c.  52,  "The  Extradition  Act, 
1870."  Before  the  passing  of  this  general  Act,  it  had 
been  necessary  to  pass  a  special  Act  for  giving  effect  to 
each  treaty  of  extradition.  The  most  complete  collec 
tion  of  treaties  of  extradition  is  that  of-  F.  J.  Kirchner, 
L' Extradition,  Recueil,  &c.,  London,  1883. 

(v.)  General  conventions,  to  which  most  of  the  Euro-  as  to 
pean  states  are  parties,  were  signed  in  1883  at  Paris  for  Copyright, 
the  protection  of  industrial,  and  in  1886  at  Bern  for  the 
protection  of  literary  and  artistic,  property. 

(vi.)  Certain  bodies  of  rules  intended  to  mitigate  the  as  to  the 
horrors  of  war  have  received  the  adhesion  of  most  civilized  c°mluct 
states.     Thus  the  declaration  of  Paris,  1856  (to  which,  fare 
however,  the   United   States,  Spain,  Mexico,  Venezuela, 
Columbia,  Bolivia,  and  Uruguay  have  declined  to  accede), 
prohibits  the  use  of  privateers  and  protects  the  commerce 
of  neutrals;  the  Geneva  convention,  1864,  gives  a  neutral 
character  to  surgeons  and  hospitals ;  and  the  St  Peters 
burg  declaration,  1868,  prohibits  the  employment  of  ex 
plosive  bullets  weighing  less  than  400  grammes. 

It  were  greatly  to  be  wished  that  the  official  publication 
of  treaties  could  be  rendered  more  speedy  and  more 
methodical  than  it  now  is.  The  labours  of  the  publicist 
would  also  be  much  lightened  were  it  possible  to  con 
solidate  the  various  general  collections  of  diplomatic  acts 
into  a  new  Corps  Diplomatique  Universel,  well  furnished 
with  cross  references,  and  with  brief  annotations  showing 
how  far  each  treaty  is  supposed  to  be  still  in  force. 

10.  In  addition  to  the  works  already  cited  in  the  course  of  this  Litera- 
article  the  following  are  for  various  reasons  important: — Joh.  Lupus,  tore. 
De  Confederations  Principum,  Strasburg,  1511  (the  first  published 
monograph  upon  the  subject);  Bodinus,  Dissertatio  de  Contractibus 
Summarum  Potestatum,  Halle,  1696  ;  Neyron,  De  Vi  Fcedcrum 
inter  Gentes,  Gott.,  1778;  Neyron,  Essai  Historique  ct  Politique 
sur  les  Garanties,  &c.,  Gott,  1797;  Wiichter,  De  Modis  Tollcndi 
Pacta  inter  Gentes,  Stuttg.,  1780;  Dresch,  Ueber  die  Dauer  dcr 
Volkervcrtrage,  Landshut,  1808 ;  C.  Bergbohm,  Staatsvertrdge 
und  Gesetze  als  Quellen  des  Volkerrechts,  Dorpat,  1877 ;  Jellinek, 
Die  rechtlichc  Natur  der  Statenvcrtrdgcn,  Vienna,  1880;  Holzen- 
dorff,  Handbuch  des  Volkerrechts,  vol.  iii.,  1887.  On  the  history  of 
the  great  European  treaties  generally,  see  the  Histoire  Abregee  des 
Traites  de  Paix  entrc  les  Puissances  de  V Europe,  by  Koch,  as  recast 
and  continued  by  Schbll,  in  1817  and  1818,  and  again  by  Count 
de  Garden  in  1848-59 ;  as  also  the  Rccueil  Manuel  of  De  Martens 
and  Cussy,  now  continued  by  Geffcken.  For  the  peace  of  West 
phalia  Piitter's  Geist  des  westphalischcn  Fricdens,  1795,  is  useful; 
for  the  congress  of  Vienna,  Kliiber's  Actcn  des  Wiener  Congresses, 
1815-19,  and  Le  Congres  de  Vicnne  et  les  Traites  de  IS  15,  precedi 
des  Conferences  de  Dresde,  de  Prague,  ct  de  Chatillon,  suim  des 
Congres  d'Aix-la-Chapelle,  Troppau,  Laybach,  et  Verone,  by  Count 
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Angeberg.  The  last-mentioned  writer  has  also  published  collec 
tions  of  treaties  relating  to  Poland,  1762-1862;  to  the  Italian 
question,  1859 ;  to  the  congress  of  Paris,  1856,  and  the  revision 
of  its  work  by  the  conference  of  London,  1871 ;  and  to  the  Franco- 
German  War  of  1870-71.  For  the  treaties  regulating  the  Eastern 
question,  see  The  European  Concert  in  the  Eastern  Question,  by  T.  E. 
Holland,  1885,  and  La  Turquie  ct  le  Tanzimat,  by  E.  Engelhardt, 
1882-84.  (T.  E.  H.) 

TREBIZOND,  in  Greek  TRAPEZUS,  a  city  of  Asia 
Minor,  situated  on  the  Black  Sea,  near  its  south-eastern 
angle,  from  the  time  of  its  foundation  as  a  Greek  colony 
to  the  present  day  has  always  been  a  considerable  emporium 
of  commerce,  and  at  one  time  was  for  two  centuries  and  a 
half  the  capital  of  an  empire.  Its  importance  is  due  to 
its  geographical  position,  because  it  commands  the  point 
where  the  chief  and  most  direct  trade  route  from  Persia 
and  Central  Asia  to  Europe,  over  the  tableland  of  Armenia 
by  Bayazid  and  Erzeroum,  descends  to  the  sea.  Its  safety 
also  was  secured  by  the  barrier  of  rugged  mountains  which 
separates  its  district  from  the  rest  of  Asia  Minor,  rising  to 
the  height  of  7000  or  8000  feet  above  the  sea-level.  So 
complete  is  the  watershed  that  no  streams  pass  through 
these  ranges,  and  there  is  hardly  any  communication  in 
this  direction  between  the  interior  of  Asia  Minor  and  the 
coast.  For  the  same  reason,  together  with  its  northern 
aspect,  the  climate  is  humid  and  temperate,  and  favourable 
to  the  growth  of  vegetation,  unlike  that  of  the  inland 
regions,  which  are  exposed  to  great  extremes  of  heat  in 
summer  and  cold  in  winter.  The  position  which  was 
occupied  by  the  Hellenic  and  mediaeval  city  is  a  sloping 
table  of  ground  (whence  the  original  name  of  the  place, 
Trapezus,  or  the  "Tableland"),  which  falls  in  steep  rocky 
precipices  on  the  two  sides,  where  two  deep  valleys,  de 
scending  from  the  interior,  run  parallel  at  no  great  distance 
from  one  another  down  to  the  sea.  The  whole  is  still 
inclosed  by  the  Byzantine  walls,  which  follow  the  line  of 
the  cliffs,  and  are  carried  along  the  sea-face ;  and  the 
upper  part  of  the  level,  which  is  separated  from  the  lower 
by  an  inner  cross  wall,  forms  the  castle ;  while  at  the 
highest  point,  where  a  sort  of  neck  is  formed  between  the 
two  valleys,  is  the  keep  which  crowns  the  whole.  The 
fortifications  and  their  surroundings  are  singularly  pictur 
esque,  for  the  towers,  some  round,  some  angular,  which 
project  from  them  are  in  many  cases  covered  with  creepers, 
and  the  gardens  that  occupy  the  valleys  below  teem  with 
luxuriant  vegetation.  On  each  side,  about  half-way  be 
tween  the  keep  and  the  sea,  these  ravines  are  crossed  by 
massive  bridges,  and  on  the  further  side  of  the  western 
most  of  these,  away  from  the  city,  a  large  tower  and  other 
fortifications  remain,  which  must  have  served  to  defend  the 
approach  from  that  quarter.  The  area  of  the  ancient  city 
is  now  called  the  Kaleh,  and  is  inhabited  by  the  Turks  ; 
eastward  of  this  is  the  extensive  Christian  quarter,  and 
beyond  this  again  a  low  promontory  juts  northward  into 
the  sea,  partly  covered  with  the  houses  of  a  well-built 
suburb,  which  is  the  principal  centre  of  commerce.  The 
harbour  lies  on  the  eastern  side  of  this  promontory,  but  it 
is  an  unsafe  roadstead,  being  unprotected  towards  the 
north-east,  and  having  been  much  silted  up,  so  that  vessels 
cannot  approach  within  a  considerable  distance  of  the 
shore.  The  neighbourhood  of  this  is  the  liveliest  portion 
of  the  city,  as  it  is  from  here  that  the  caravans  start  for 
Persia,  and  at  certain  periods  of  the  year  long  trains  of 
camels  may  be  seen,  and  Persian  merchants  conspicuous  by 
their  high  black  caps  and  long  robes.  The  total  population 
of  the  place  is  estimated  at  32,000,  of  whom  2000  are 
Armenians,  7000  or  8000  Greeks,  and  the  rest  Turks. 

The  city  of  Trapezus  was  a  colony  of  Sinope,  but  it  first  comes 
into  notice  at  the  time  of  the  Retreat  of  the  Ten  Thousand,  who 
found  repose  there.  Notwithstanding  its  commercial  importance, 
the  remoteness  of  its  position  prevented  it  from  being  much 
known  to  fame  either  in  the  Hellenic  or  the  early  medieval  period ; 


its  greatness  dates  from  the  time  of  the  fourth  crusade  (1204), 
when  the  Byzantine  empire  was  dismembered  and  its  capital 
occupied  by  the  Latins.  During  the  confusion  that  followed  that 
event  a  scion  of  the  imperial  family  of  the  Comneni,  called  Alexius, 
escaped  into  Asia,  and,  having  collected  an  army  of  Iberian 
mercenaries,  entered  Trebizond,  where  he  was  acknowledged  as  the 
legitimate  sovereign,  and  assumed  the  title  of  Grand  Comnenus. 
Though  only  twenty-two  years  of  age,  Alexius  was  a  man  of  ability 
and  resolute  will,  capable  of  establishing  order  in  a  time  of  an 
archy  ;  and  thus  he  succeeded  without  difficulty  in  making  himself 
master  of  the  greater  part  of  the  southern  coast  of  the  Black  Sea. 
The  empire  that  was  thus  founded  continued  to  exist  until  1461, 
when  the  city  was  taken  by  Mohammed  II.,  eight  years  after  he 
had  captured  Constantinople.  The  cause  of  this  long  duration,  and 
at  the  same  time  the  secret  of  its  history,  is  to  be  found  in  the 
isolated  position  of  Trebizond  and  its  district,  between  the  moun 
tains  and  the  sea,  which  has  already  been  described.  By  this 
means  it  was  able  to  defy  both  the  Seljiiks  and  the  Ottomans,  and 
to  maintain  its  independence  against  the  emperors  of  Nicsea  and 
Constantinople.  But  for  the  same  reason  its  policy  was  always 
narrow,  so  that  it  never  exercised  any  beneficial  influence  on  the 
world  at  large.  It  was  chiefly  in  the  way  of  matrimonial  alliances 
that  it  was  brought  into  contact  with  other  states.  The  imperial 
family  were  renowned  for  their  beauty,  and  the  princesses  of  this 
race  were  sought  as  brides  by  Byzantine  emperors  of  the  dynasty 
of  the  Palaeologi,  by  Western  nobles,  and  by  Mohammedan  princes ; 
and  the  connexions  thus  formed  originated  a  variety  of  diplomatic 
relations  and  friendly  or  offensive  alliances.  The  palace  of  Trebi 
zond  was  famed  for  its  magnificence,  the  court  for  its  luxury  and 
elaborate  ceremonial,  while  at  the  same  time  it  was  frequently  a 
hotbed  of  intrigue  and  immorality.  The  Grand  Comneni  were 
also  patrons  of  art  and  learning,  and  in  consequence  of  this  Trebi 
zond  was  resorted  to  by  many  eminent  men,  by  whose  agency 
the  library  of  the  palace  was  provided  with  valuable  manuscripts 
and  the  city  was  adorned  with  splendid  buildings.  The  writers 
of  the  time  speak  with  enthusiasm  of  its  lofty  towers,  of  the 
churches  and  monasteries  in  the  suburbs,  and  especially  of  the 
gardens,  orchards,  and  olive  groves.  It  excited  the  admiration  of 
Gonzales  Clavijo,  the  Spanish  envoy,  when  he  passed  through  it 
on  his  way  to  visit  the  court  of  Timur  at  Samarkand  (Clavijo, 
Historia  del  Gran  Tamorlan,  p.  84)  ;  and  Cardinal  Bessariou,  who 
was  a  native  of  the  place,  in  the  latter  part  of  his  life,  when  the 
city  had  passed  into  the  hands  of  the  Mohammedans,  and  he  was 
himself  a  dignitary  of  the  Roman  Church,  so  little  forgot  the  im 
pression  it  had  made  upon  him  that  he  wrote  a  work  entitled  "  The 
Praise  of  Trebizond "  (EyKca/j-iof  Tpairf£ovt>Tos),  which  exists  in 
manuscript  at  Venice.  Little  was  known  of  the  history  of  the 
empire  of  Trebizond  until  the  subject  was  taken  in  hand  by  Prof. 
Fallmerayer  of  Munich,  who  discovered  the  chronicle  of  Michael 
Panaretus  among  the  books  of  Cardinal  Bessarion,  and  from  that 
work,  and  other  sources  of  information  which  were  chiefly  unknown 
up  to  that  time,  compiled  his  Geschichte  des  Kaiserthums  von 
Trapezunt  (Munich,  1827).  Finlay's  account  of  the  period,  in  the 
fourth  volume  of  his  History  of  Greece,  is  based  on  this.  From 
time  to  time  the  emperors  of  Trebizond  paid  tribute  to  the  Seljiik 
sultans  of  Iconium,  to  the  grand  khans  of  the  Mongols,  to  Timur 
the  Tartar,  to  the  Turcoman  chieftains,  and  to  the  Ottomans ;  but 
by  means  of  skilful  negotiations  they  were  enabled  practically  to 
secure  their  independence.  We  find  them  also  at  war  with  many 
of  these  powers,  and  with  the  Genoese,  who  endeavoured  to 
monopolize  the  commerce  of  the  Black  Sea.  The  city  was  several 
times  besieged,  the  most  formidable  attack  being  that  which 
occurred  in  the  reign  of  Andronicus  I.,  the  second  emperor,  when 
the  Seljuks,  under  the  command  of  Melik,  the  son  of  the  great 
sultan  Ala-ed-din,  first  assaulted  the  northern  wall  in  the  direction 
of  the  sea,  and  afterwards  endeavoured  to  storm  the  upper  citadel 
by  night.  They  failed,  however,  in  both  attempts  ;  and  in  the 
latter,  owing  to  the  darkness,  and  to  the  occurrence  of  a  violent 
storm  which  suddenly  swelled  the  torrents  in  the  ravines,  their 
force  was  thrown  into  inextricable  confusion,  and  they  were  com 
pelled  to  abandon  their  camp  and  make  the  best  of  their  escape 
from  the  country.  So  great  was  the  strength  of  the  fortifications 
that,  when  Mohammed  II.  turned  his  thoughts  towards  the  subju 
gation  of  this  state,  he  might  have  experienced  much  difficulty  in 
reducing  it,  and  might  have  been  disposed  to  offer  favourable 
terms,  had  it  not  been  for  the  pusillanimous  conduct  of  David,  the 
last  emperor,  who  surrendered  the  place  almost  unconditionally. 

Several  interesting  monuments  of  this  period  remain  at  Trebizond 
in  the  form  of  churches  in  the  Byzantine  style  of  architecture. 
One  of  these  is  within  the  area  of  the  old  city,  viz.,  the  church  of 
the  Panaghia  Chrysokephalos,  or  Virgin  of  the  Golden  Head,  a 
large  and  massive  but  excessively  plain  building,  which  is  now  the 
Orta-hissar  mosque.  On  the  further  side  of  the  eastern  ravine 
stands  a  smaller  but  very  well  proportioned  structure,  the  church 
of  St  Eugenius,  the  patron  saint  of  Trebizond,  now  the  Yeni  Djuma 
djami,  or  New  Friday  mosque.  Still  more  important  is  the  church, 
of  Haghia  Sophia,  which  occupies  a  conspicuous  position  overlook- 
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ing  the  sea,  about  two  miles  to  the  west  of  the  city.  The  porches 
of  this  are  handsomely  ornamented,  and  about  a  hundred  feet  from 
it  rises  a  tall  campanile,  the  inner  walls  of  which  have  been  covered 
in  parts  with  frescos  of  religious  subjects,  though  these  are  now 
much  defaced.  But  the  most  remarkable  memorial  of  the  Middle 
Ages  that  exists  in  all  this  district  is  the  monastery  of  Sumelas, 
which  is  situated  among  the  mountains,  about  25  miles  from 
Trebizond,  at  the  side  of  a  rocky  glen,  at  a  height  of  4000  feet 
above  the  sea.  Its  position  is  most  extraordinary,  for  it  occupies 
a  cavern  in  the  middle  of  the  face  of  a  perpendicular  cliffa  thousand 
feet  high,  where  the  white  buildings  offer  a  marked  contrast  to  the 
brown  rock  which  forms  their  setting.  It  is  approached  by  a 
zigzag  path  at  the  side  of  the  cliff,  from  which  a  flight  of  stone 
steps  and  a  wooden  staircase  give  access  to  the  monastery.  The 
valley  below  is  filled  with  the  richest  vegetation,  the  undergrowth 
being  largely  composed  of  azaleas  and  rhododendrons.  An  antiquity 
of  1500  years  is  claimed  for  the  foundation  of  the  monastery,  but 
it  is  certain  that  the  first  person  who  raised  it  to  importance  was 
the  emperor  Alexius  Comnenus  III.  of  Trebizond ;  he  rebuilt  it  in 
1360,  and  richly  endowed  it.  The  golden  bull  of  that  emperor, 
which  became  thenceforth  the  charter  of  its  foundation,  is  still 
preserved  ;  it  is  one  of  the  finest  specimens  of  such  documents, 
and  contains  portraits  of  Alexius  himself  and  his  queen.  The 
monastery  also  possesses  the  firman  of  Mohammed  II.  by  which  he 
accorded  his  protection  to  the  monks  when  he  became  master  of 
the  country.  (II.  F.  T.) 

TREDEGAR,  a  town  of  Monmouthshire,  England,  is 
situated  on  the  Sirhowy  river,  and  on  the  London  and 
North  Western  Railway  system,  7  miles  east-north-east  of 
Merthyr  Tydvil  and  249  west  of  London.  The  town  owes 
its  existence  to  the  establishment  in  the  beginning  of  the 
century  of  the  works  of  the  Tredegar  Iron  and  Coal 
Company,  who  lease  the  soil  and  minerals  from  Lord 
Tredegar.  The  iron-works,  chiefly  for  the  smelting  of 
iron  and  the  manufacture  of  iron  and  steel  rails,  are  of 
enormous  extent,  and  employ  upwards  of  4000  men.  The 
town  is  also  surrounded  by  iron  and  coal  mines,  the  pro 
perty  of  the  company.  It  consists  chiefly  of  workmen's 
houses,  but  is  built  with  regularity  and  neatness,  the  prin 
cipal  streets  diverging  from  an  open  space  called  the 
Circle,  in  the  centre  of  the  town,  where  there  are  a  number 
of  good  shops.  The  church  of  St  George  is  a  tasteful 
modern  building  in  the  Norman  style.  The  temperance 
hall,  union  workhouse,  and  literary  institute  and  library 
deserve  notice.  The  population  of  the  urban  sanitary 
district  (area  7029  acres),  a  small  portion  of  which  is  in 
Brecknockshire,  in  1871  was  16,989  and  in  1881  it  was 
18,771. 

TREE-CREEPER,  one  of  the  smallest  of  British  birds, 
and,  regard  being  had  to  its  requirements,  one  very  gene 
rally  distributed.  It  is  the  Certhia  familiaris  of  ornitho 
logy,  and  remarkable  for  the  stiffened  shafts  of  its  long 
and  pointed  tail-feathers,  aided  by  which,  and  by  its  com 
paratively  large  feet,  it  climbs  nimbly,  in  a  succession  of 
jerks,  the  trunks  or  branches  of  trees,  invariably  proceed 
ing  upwards  or  outwards  and  generally  in  a  spiral  direc 
tion,  as  it  seeks  the  small  insects  that  are  hidden  in  the 
bark  and  form  its  chief  food.  When  in  the  course  of  its 
search  it  nears  the  end  of  a  branch  or  the  top  of  a  trunk, 
it  flits  to  another,  always  alighting  lower  down  than  the 
place  it  has  left,  and  so  continues  its  work. 

Inconspicuous  in  colour,  for  its  upper  plumage  is  mostly  of 
various  shades  of  brown  mottled  with  white,  buff,  and  tawny,  and 
beneath  it  is  of  a  silvery  white,  the  Tree-Creeper  is  far  more  common 
than  the  incurious  suppose ;  but,  attention  once  drawn  to  it,  it  can 
be  frequently  seen  and  at  times  henrcl,  for  though  a  shy  singer 
its  song  is  loud  and  sweet.  The  nest  is  neat,  generally  placed  in 
a  chink  formed  by  a  half-detached  piece  of  bark,  which  secures  it 
from  observation,  and  a  considerable  mass  of  material  is  commonly 
used  to  partly  stuff  up  the  opening  and  give  a  sure  foundation  for 
the  tiny  cup,  in  which  are  laid  from  six  to  nine  eggs  of  a  translucent 
white,  spotted  or  blotched  with  rust-colour.  The  Tree-Creeper 
inhabits  almost  the  whole  of  Europe  as  well  as  Algeria,  and  has 
been  traced  across  Asia  to  Japan.  It  is  now  recognized  as  an 
inhabitant  of  the  greater  part  of  North  America,  though  for  a  time 
examples  from  that  part  of  the  world,  which  differed  slightly 
in  the  tinge  of  the  plumage,  were  accounted  a  distinct  species 
(0.  americana),  and  even  those  from  Mexico  and  Guatemala  (0. 


mexicana)  have  lately  been  referred  to  the  same.  It  therefore 
occupies  an  area  not  exceeded  in  extent  by  that  of  many  Passerine 
birds,  and  is  one  of  the  strongest  witnesses  to  the  close  alliance  of 
the  so-called  Nearctic  and  Palfearctic  Ecgions. 

Allied  to  the  Tree-Creeper,  but  wanting  its  lengthened  and  stiff 
tail-feathers,  is  the  genus  Tichodroma,  the  single  member  of  which 
is  the  Wall-Creeper  (T.  muraria)  of  the  Alps  and  some  other 
mountainous  parts  of  Europe  and  Asia,  and  occasionally  seen  by 
the  fortunate  visitor  to  Switzerland  fluttering  like  a  big  butterfly 
against  the  face  of  a  rock,  conspicuous  from  the  scarlet-crimson  of 
its  wing-coverts  and  its  white  spotted  primaries.  Its  bright  hue  is 
hardly  visible  when  the  bird  is  at  rest,  and  it  then  presents  a  dingy 
appearance  of  grey  and  black.  It  is  a  species  of  wide  range,  ex 
tending  from  Spain  to  China ;  and,  though  but  seldom  leaving  its 
cliffs,  it  has  wandered  even  so  far  as  England.  Merrett  (Pinax,  p. 
177)  in  1667  included  it  as  a  British  bird,  and  the  correspondence 
between  Marsham  and  Gilbert  White  (Proc.  Norf.  and  Norw.  Nat. 
Society,  ii.  p.  180)  proves  that  an  example  was  shot  in  Norfolk,  30th 
October  1792;  while  another  is  reported  (Zoologist,  ser.  2,  p.  4839) 
to  have  been  killed  in  Lancashire,  8th  May  1872. 

The  genus  Certhia,  as  founded  by  Linnseus  contained 
25  species,  all  of  which,  except  the  two  above  mentioned, 
have  now  been  shewn  to  belong  elsewhere ;  and  for  a  long 
while  so  many  others  were  referred  to  it  that  it  became  a 
most  heterogeneous  company.  At  present,  so  few  are  the 
forms  left  in  the  Family  Certhiidx  that  systematists  are 
not  wanting  to  unite  it  with  the  Sittidx  (cf.  NUTHATCH), 
for  the  two  groups,  however  much  their  extreme  members 
may  differ,  are  linked  by  so  many  forms  which  still  exist 
that  little  violence  is  done  to  the  imagination  by  drawing 
upon  the  past  for  others  to  complete  the  series  of  descend 
ants  from  a  common  and  not  very  remote  ancestor,  one 
that  was  possibly  the  ancestor  of  the  WRENS  (q.v.)  as  well. 
One  thing,  however,  has  especially  to  be  noticed  here.  The 
Certhiidx  have  not  the  least  affinity  to  the  Picidx  (cf. 
WOODPECKER,  infra),  but  are  strictly  Passerine,  though 
the  Australian  genus  Climacteris  may  possibly  not  belong 
to  them.  (A.  N.) 

TREE-FERN.  In  old  and  well-grown  specimens  of 
some  of  the  familiar  ferns  of  our  temperate  climates  the 
wide-spreading  crown  of  fronds  may  be  observed  to  rise  at 
a  distance  often  of  a  good  many  inches  above  the  surface 
of  the  ground,  and  from  a  stem  of  considerable  thickness. 
The  common  male  fern  Nephrodium  (Lastrsea)  furnishes 
the  commonest  instance  of  this  ;  higher  and  thicker  trunks 
are,  however,  occasionally  presented  by  the  royal  fern 
(Osmiinda  regalis),  in  which  a  height  of  2  feet  may  be 
attained,  and  this  with  very  considerable  apparent  thick 
ness,  due,  however,  to  the  origin  and  descent  of  a  new 
series  of  adventitious  roots  from  the  bases  of  each  annual 
set  of  fronds.  Some  tropical  members  and  allies  of  these 
genera  become  more  distinctly  tree-like,  e.g.,  Todea  ;  Pteris 
also  has  some  sub-arboreal  forms.  Oleandra  is  branched 
and  shrub-like,  while  Angiopterit  and  Marattia  (Maraf- 
tiacese)  may  also  rise  to  2  feet  or  more.  But  the  tree-ferns 
proper  are  practically  included  within  the  family  Cyathe- 
acese.  This  includes  five  genera  (Cyathea,  Alsophila, 
Hemitdia,  Dicksonia,  Balantium)  and  nearly  200  species, 
of  which  a  few  are  herbaceous,  but  the  majority  arboreal 
and  palm-like,  reaching  frequently  a  height  of  50  feet  or 
more,  Alsophila  excelsa  of  Norfolk  Island  having  some 
times  measured  60  to  80  feet.  The  fronds  are  rarely 
simple  or  simply  pinnate,  but  usually  tripinnate  or  decom 
pound,  and  may  attain  a  length  of  20  feet,  thus  forming  a 
splendid  crown  of  foliage.  The  stem  may  occasionally 
branch  into  many  crowns.  The  genera  are  of  wide  geo 
graphical  range,  mostly  of  course  within  the  tropics  of  the 
Old  and  New  World  ;  but  South  Australia,  New  Zealand, 
and  the  Southern  Pacific  islands  all  possess  their  tree-ferns. 
In  Tasmania  Alsophila  australis  has  beon  found  up  to  the 
snow-level,  and  in  the  humid  and  mountainous  regions  of 
the  tropics  tree-ferns  are  also  found  to  range  up  to  a  con 
siderable  altitude.  The  fronds  may  either  contribute  to 
the  apparent  thickness  of  the  stem  by  leaving  more  or  less 
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of  their  bases,  which  become  hardened  and  persistent,  or 
they  may  be  articulated  to  the  stem  and  fall  off,  leaving 
characteristic  scars  in  spiral  series  upon  the  stem.  The 
stem  is  frequently  much  increased  in  apparent  thickness 
by  the  downgrowth  of  aerial  roots,  forming  a  black  coating 
several  inches  or  even  a  foot  in  thickness,  but  its  essential 
structure  differs  little  in  principle  from  that  familiar  in  the 
rhizome  of  the  common  bracken  (Pteris).  To  the  ring  or 
rather  netted  cylinder  of  fibro-vascular  bundles  character 
istic  of  all  fern  stems  scattered  internal  as  well  as  external 
bundles  arising  from  these  are  superadded  ;  and  in  a  tree- 
fern  these  are  of  course  in  greater  numbers.  The  outer 
bundles  give  off  branches  to  the  descending  roots  from  the 
region  where  they  pass  into  the  leaves. 

Tree-ferns  are  of  course  cultivated  for  their  beauty  alone ;  a  few, 
however,  are  of  some  economic  applications,  chiefly  as  sources  of 
starch.  Thus  the  beautiful  Alsoyhila  excclsa  of  Norfolk  Island  is 
said  to  be  threatened  with  extinction  for  the  sake  of  its  sago-like 
pith,  which  is  greedily  eaten  by  hogs;  Cyathca  inedullaris  also 
furnishes  a  kind  of  sago  to  the  natives  of  New  Zealand,  Queens 
land,  aud  the  Pacific  islands.  A  Javanese  species  of  Dicksonin 
(D.  chrysotricha)  furnishes  silky  hairs,  which  have  been  imported 
as  a  styptic,  and  the  long  silky  or  rather  woolly  hairs,  so  abundant 
on  the  stem  and  frond-leaves  in  the  various  species  of  Cibotium, 
have  not  only  been  put  to  a  similar  use,  but  in  the  Sandwich 
Islands  furnish  wool  for  stuffing  mattresses  and  cushions,  which 
was  formerly  an  article  of  export.  The  "Tartarian  lamb,"  or 
Agnus  scythicus  of  old  travellers'  tales  in  China  and  Tartary,  is 
simply  the  woolly  stock  of  C.  Barometz,  which,  when  dried  anil 
inverted  and  all  save  four  of  its  frond-stalks  cut  away,  has  a  droll 
resemblance  to  a  toy  sheep. 

See  FEW?;  J.  Smith,  Ifistoria  Filieum;  Luerssen,  Med.  Pharm.  Bofanik;  and 
for  the  structure  of  the  stein,  De  Bary's  Vergleich.  Anatomie  d.  Phanerog.  «. 
Fame. 

TREGELLES,  SAMUEL  PRIDEATTX  (1813-1875),  New 
Testament  scholar,  was  born  at  Wodehouse  Place,  near 
Falmouth,  on  January  30,  1813.  His  parents  were 
Quakers,  and  he  himself  for  many  years  was  in  communion 
with  the  (Darbyite)  Plymouth  Brethren,  but  latterly  he 
became  a  member  of  the  Church  of  England.  He  was 
educated  at  Falmouth  grammar  school,  and  afterwards, 
without  having  attended  any  university,  held  various 
modest  educational  appointments,  but  finally  devoted 
himself  entirely  to  a  laborious  student  life,  until  he  was 
incapacitated  for  literary  work  by  paralysis  in  1870.  He 
died  at  Plymouth  on  April  24,  1875. 

Most  of  his  numerous  publications  had  reference  to  his  great 
critical  edition  of  the  New  Testament  (see  BIBLE,  vol.  iii.  p.  648). 
They  include  an  Account  of  the  Printed  Text  of  the  Greek  New 
Testament  (1854),  a  new  edition  of  Home's  Introduction  (1860), 
and  Canon  Miiratorianus :  Earliest  Catalogue  of  Books  of  the  New 
Testament  (1863).  As  early  as  1844  he  published  an  edition  of 
the  Apocalypse,  with  the  Greek  text  so  revised  as  to  rest  almost 
entirely  upon  ancient  evidence.  Tregelles  wrote  Heads  of  Hebrew 
Grammar  (1852),  translated  Gesenins's  Hebrew  Lexicon,  and  was 
the  author  of  a  little  woi'k  on  the  Jansenists  (1851)  and  of  various 
works  in  exposition  of  his  special  eschatological  views  (Remarks  on 
the  PropJietic  Visions  of  Daniel,  1852,  new  ed.  1864). 

TREMATODA,  popularly  known  as  "flukes,"  form  one 
of  the  three  main  divisions  of  the  flatworms  or  Platyhel- 
minthes.  They  have  been  defined  thus  (Jackson,  1)  :x — • 

"  Unisegmental  Vermes,  with  a  flattish,  leaf-like,  more  or 
less  cylindrical  body  provided  with  organs  of  adhesion  in  the 
shape  of  suckers  and  sometimes  of  chitinoid  hooks.  The 
cuticle,  so  called,  appears  to  be  a  metamorphosed  layer  of 
cells.  There  is  a  well-developed  nervous  system,  the 
ganglia  of  which  are  entirely  supra-pharyngeal,  i.e.,  dorsal. 
There  is  a  mouth,  and  an  alimentary  canal  which  is  usually 
forked,  but  no  anus.  The  excretory  system  has  the  form 
of  more  or  less  branching  tubes  commencing  with  flame- 
cells,  and  either  ending  in  a  contractile  vesicle  or  opening 
by  two  independent  orifices.  Hermaphrodite  self-impreg 
nation  occurs,  as  well  as  reciprocal  impregnation.  The 
embryo  either  develops  direct  into  the  sexual  form  (mono- 
genetic  Trematoda}  or  gives  origin  to  a  series  of  inter- 

1  These  figures  refer  to  the  bibliography  at  the  end  of  the  article. 


mediate  non-sexual  dimorphic  forms  (digenetic  Trematoda). 
Parasitic." 

Historical  Sketch. — Some  of  the  more  salient  points  in 
the  history  of  our  knowledge  of  these  animals  have  already 
been  alluded  to  in  the  article  PARASITISM  (q.v.)  •  a  few 
additional  facts  must,  however,  be  mentioned  here.  The 
Trematoda  were  first  formed  into  a  group  by  Rudolphi  (2), 
who  included  in  it  the  following  genera  : — Monostoma, 
Amphistoma,  Distoma,  Tristoma,  Pentastoma,  and  Poly- 
stoma  ;  the  name  had  reference  to  the  suckers,  which 
Rudolphi  regarded  as  being  for  the  most  part  openings 
into  the  body  (Gr.  Tprjfj.a,  an  aperture).  Some  of  these 
forms  were  soon  perceived  to  have  but  small  connexion 
with  the  others ;  and  Cuvier  (3)  reduced  the  whole  to  one 
genus,  for  which  he  adopted  the  name  Fasciola,  Linn.  The 
Pentastomes  have  since  been  transferred  to  the  ARACHNIDA 
(q.v.). 

Our  scientific  acquaintance  with  the  group  may  be  said 
to  date  from  1831,  when  Mehlis  noticed  that  the  eggs  of 
certain  Distomes  hatched  into  a  minute  ciliated  body  with 
an  eye-speck  resembling  an  Infusorian,  an  observation 
which  gave  the  key  to  the  life-history  of  these  forms. 
Von  Siebold  in  1835  (4)  supplemented  this  discovery  by 
the  observation  that  the  ciliated  embryo  of  Monostomum 
mutabile  contained,  as  a  "  necessary  parasite,"  as  it  was 
termed,  an  organism  identical  with  the  "  kingsyellow 
worm  "  (Redia),  found  by  Bojanus  in  pond-snails,  and  Von 
Baer  had  previously  shown  (5)  that  these  gave  rise  to 
free-swimming  organisms  not  unlike  tailed  Trematodes. 
The  materials  were  thus  ready  to  hand  for  a  co-ordination 
of  the  whole  life-history,  and  Steenstrup  recognized  it  as 
an  instance  of  the  so-called  "  alternation  of  generations  " 
(6).  These  researches  received  important  additions  at  the 
hands  of  Pagenstecher  (7)  and  others,  who  showed  experi 
mentally  that  encysted  Distomes  grow  mature  directly  after 
their  transference  from  one  host  to  another,  and  thus  that 
a  migration  is  necessary  to  the  attainment  of  their  mat 
urity.  Diesing's  great  work  (8)  appeared  in  1850,  and 
has  formed  the  groundwork  of  all  subsequent  treatises  on 
the  systematic  arrangement  of  parasitic  worms,  although 
it  included  forms  which  really  belong  to  quite  different 
groups.  In  1861  Van  Beneden  gained  a  prize  offered  by 
the  French  Academy  by  his  elaborate  memoir  on  the  intes 
tinal  worms  (9),  in  which  he  not  only  described  many  new 
and  interesting  forms,  but  gave  anatomical  details  regard 
ing  others  previously  known,  and  entered  into  detailed 
comparisons  between  the  Cestodes  and  Trematodes,  both 
in  their  adult  and  immature  states.  Of  recent  years  the 
chief  additions  to  our  knowledge  have  been  more  in  the 
direction  of  further  details  regarding  the  structure  and 
life-history  of  special  forms  than  the  elaboration  of  new 
general  principles. 

Anatomy. — In  endeavouring  to  give  a  very  brief  account  of  the 
more  salient  points  in  the  anatomy  of  the  Trematoda  it  has  been 
thought  expedient  to  select  some  well-known  form  as  a  type, 
and  afterwards  to  indicate  the  characters  in  which  other  species 
differ  from  it ;  for  this  purpose  the  common  liver-fluke,  Fasciola 
(Distomum]  hepatica  has  been  chosen,  as  it  is  not  unfrequently 
found  in  the  bile-ducts  of  sheep  and  other  domestic  animals,  and 
constitutes  a  scourge  much  dreaded  by  farmers.  The  account  here 
given  is  in  the  muin  abstracted  from  Sommer  (10). 

External  Appearance.  — The  animal  has  a  flattened  oval  shape,  with 
a  sub-triangular  process  on  the  broader  end,  which  represents  the 
head.  The  total  length  varies  from  20  to  35  mm.,  the  breadth  from 
6  to  12  mm.  On  superficial  examination  two  narrower  lateral  areas 
may  generally  be  distinguished  from  a  broader  median  one  ;  the 
former  are  occasionally  of  a  coarsely  granular  appearance  and 
reddish-brown  or  orange  in  colour,  and  increase  in  breadth  towards 
the  posterior  end  of  the  body,  where  they  commonly  unite.  The 
median  area  is  commonly  greyish -yellow  in  colour,  sometimes 
spotted  with  black  ;  its  anterior  portion  corresponds  to  the  uterus, 
the  posterior  to  the  testes.  Two  suckers  (fig.  1,  A,  o,  s)  are  in  the 
middle  line  of  the  body ;  one  is  at  the  anterior  extremity,  and  is 
directed  forwards  and  somewhat  downwards  ;  it  is  known  as  the 
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anterior  or  oral  sucker,  being  perforated  by  the  oesophagus.  The 
posterior  or  ventral  sucker  is  situated,  as  its  name  implies,  on  the 
inferior  surface  of  the  body,  just  behind  the  head-papilla.  The 


FIG.  1.— A,  Fasciola  hepatica,  from  the  ventral  surface  (x  2) ;  the  alimentary  and 
nervous  systems  only  shown  on  the  left  side  of  the  figure,  the  excretory  only 
on  the  right,  a,  light  main  branch  of  the  intestine ;  c,  a  diverticulum ;  g, 
lateral  ganglion  ;  n,  lateral  nerve;  o,  mouth;  p,  pharynx;  *,  ventral  sucker; 
a,  cirrus  sac ;  d,  left  anterior  dorsal  excretory  vessel ;  m,  main  vessel ;  v,  left 
anterior  ventral  trunk ;  x,  excretory  pore.  B,  Anterior  portion  more  highly 
magnified  (from  Marshall  and  Hurst,  after  Sommer).  M,  cirrus  sac;  d,  ductus 
ejaculatorius ;  /,  female  aperture;  o,  ovary:  od,  oviduct;  p,  penis;  5,  shell- 
gland;  I,  anterior  testis;  «,  uterus ;  ra,  rp,  vasa  deferentia;  M,  vesicula  semin- 
alis;  y,  yolk-gland;  yd,  its  duct.  C,  Genital  sinus  and  neighbouring  parts 
(from  Sommer).  a,  venlral  sucker ;  6,  cirrus  sac ;  c,  genital  pore ;  d,  evaginatcd 
cirrus  sac  (?  penis) ;  e,  end  of  vagina;  /,  vasa  deferentia;  g,  vesicnla  seminalis; 
h,  ductus  ejaculatoiius ;  t,  accessory  gland.  D,  A  ciliated  funnel  from  the  ex 
cretory  apparatus,  highly  magnified  (from  Fraipont.)  o,  orifice  of  the  funnel. 
E,  Egg  of  Fasciola  hepatica ;  x  330  (from  Thomas). 

suckers  measure  on  an  average  about  1  mm.  in  diameter,  the  ven 
tral  being  slightly  the  larger.  The  internal  organs  communicate 
with  the  outer  world  by  four  apertures  : — (1)  the  mouth  (o),  situated 
at  the  anterior  pole  of  the  body  and  perforating  the  oral  sucker  ; 
(2)  the  excretory  pore  (x),  placed  at  the  opposite  extremity,  and 
giving  exit  to  the  effete  products;  (3)  the  poms  genitalis  (fig.  1,  B, 
})),  leading  into  a  sinus  into  which  the  ducts  of  both  sets  of  genital 
organs  open, — it  is  to  be  found  on  the  under  surface  of  the  head- 
papilla  at  or  near  its  centre ;  (4)  the  opening  of  the  Laurer-Stieda 
canal,  situated  on  the  dorsal  surface  of  the  animal,  near  the  junction 
of  the  two  portions  of  the  median  area, — it  is  excessively  minute 
and  difficult  of  detection,  and  leads  by  a  narrow  canal  into  the  duct 
of  the  yolk-gland. 

Internal  Structure. — All  Trematoda  have  been  commonly  re 
garded,  like  other  flat-worms,  as  devoid  of  a  body-cavity  (ccelom), 
and  as  consisting  of  parenchymatous  tissue,  in  which  the  various 
organs  were  embedded.  Recent  researches  of  Fraipont  (15)  appear 
to  show,  however,  that  the  intercellular  spaces  in  this  tissue  are  to 
be  regarded  as  the  homologue  of  a  ccelom.  The  body  is  enclosed 
by  a  complex  sheath  (cortex),  which  may  be  resolved  into  several 
layers,  which  will  be  discussed  in  order,  proceeding  from  without 
inwards.  (1)  The  cuticle,  which  encloses  the  whole  body,  is  a  thin, 
pellucid,  structureless  membrane ;  at  the  margin  of  the  mouth  it  is 
reflected  so  as  to  form  a  lining  for  the  oesophagus,  and  similarly  at 
the  opening  of  the  genital  sinus  it  passes  inwards  to  form  a  lining 
to  the  vagina.  The  same  phenomenon  is  observed  at  the  excret 
ory  aperture.  By  the  application  of  ammonia  the  cuticle  may  be 
separated  from  the  subjacent  tissues  and  its  peculiarities  demon 
strated  ;  although  apparently  smooth  to  the  naked  eye,  it  presents 
under  the  microscope  numerous  sharp  backwardly  directed  pro 
cesses,  each  of  which  encloses  a  hard  stylet-shaped  body.  These 
prominences  are  closely  set  over  the  whole  body  except  immediately 


around  the  suckers,  extending  even  into  the  interior  of  the  sinus 
genitalis.  The  cuticle  is  furthermore  perforated  by  innumerable- 
fine  pores,  directed  outwards  and  somewhat  backwards.  With 
regard  to  the  liomology  of  the  cuticle  of  Trematodes  the  same  un 
certainty  prevails  as  in  the  case  of  Cestodes  (see  TAPE-WORMS)  ; 
the  general  opinion  is  that  it  is  not  comparable  with  the  chitin- 
ous  cuticle  of  Arthropoda,  but  is  either  a  specially  developed  base 
ment-membrane  (Kerbert,  11)  or  a  layer  of  modified  cells  (Ziegler, 
12,  and  Schwarze,  13).  (2)  The  outer  cellular  layer  is  the  matrix 
of  the  cuticle.  (3)  The  muscular  coat  consists  of  three  different 
layers: — (i. )  a  thin  layer  of  circular  fibres;  (ii.)  the  longitudinal 
muscles,  which  form  a  series  of  separate  bundles;  (iii. )  the  oblique 
muscles,  confined  to  the  anterior  half  or  third  of  the  body,  and 
crossing  so  as  to  form  a  rhomboidal  lattice-work, — they  are  espe 
cially  strong  on  the  anterior  ventral  aspect  of  the  animal.  (4)  The 
inner  cellular  layer  consists  of  elements  which  closely  resemble  those 
of  the  outer,  but  are  somewhat  larger;  they  have  been  mistaken  by 
various  observers  for  cuticular  glands.  The  suckers  may  be  con 
sidered  as  parts  of  the  cortical  layer  ;  speaking  generally,  each  has 
the  form  of  the  segment  of  a  sphere,  although  the  anterior  one  is 
shallower  at  the  lower  than  at  the  upper  margin,  and  is  penetrated 
by  the  oesophagus.  Each  consists  of  three  sets  of  muscles, — a  thin 
outer  equatorial  layer,  a  second  meridional,  and  a  mass  of  radially 
disposed  fibres  forming  the  greater  part  of  the  substance.  It  would 
appear  that  the  function  of  the  first  two  of  these  groups  is  to  flatten 
out  the  sucker,  whilst  the  radial  ones  restore  its  cavity  and  thus 
produce  a  suctorial  action.  To  the  ventral  sucker  are  attached  a 
number  of  muscular  fibres  belonging  to  the  dorso-ventral  system,  • 
and  in  particular  a  strong  bundle,  which  passes  from  behind  down 
wards  and  forwards. 

The  digestive  system  (fig.  1,  A),  the  presence  of  which  furnishes  Digestive 
one  of  the  most  characteristic  differences  between  Trematodes  and  system. 
Cestodes,  extends  throughout  the  body  on  a  plane  between  the 
peripheral  nervous  and  reproductive  systems.  It  has  only  one 
aperture,  as  above  mentioned,  in  the  centre  of  the  anterior  sucker. 
The  anterior  portion  or  pharynx,  although  very  short,  measuring 
not  much  more  than  1  mm.  in  length,  is  again  divisible  into  two 
sections.  The  hinder  of  these  is  the  larger,  and  is  sometimes  spher 
oidal  but  more  commonly  fusiform  in  shape  ;  it  has  strong  muscular 
walls,  which,  in  conjunction  with  protractor  and  retractor  muscles, 
bring  about  a  kind  of  pumping  action  whereby  nutritive  fluids  are 
taken  into  the  stomach,  which  name  may  be  applied  to  the  larger 
posterior  section  of  the  alimentary  tract,  since  in  it  the  digestive 
processes  are  carried  on.  The  canal,  which  leads  from  the  posterior 
end  of  the  pharynx,  divides  almost  immediately  into  two  branches, 
which  diverge  at  first  rapidly  and  then  run  almost  parallel,  as  far  as 
the  hinder  end  of  the  body.  Each  of  these  gives  off  from  its  outer 
aspect  some  16  or  17  lateral  branches  (c),  which  divide  and  sub 
divide  till  their  ramifications  fill  nearly  the  whole  area  of  the  body. 
The  digestive  tract  is  lined  by  a  layer  of  simple  cells,  resembling 
a  cylinder  epithelium.  These  behave  towards  the  blood  corpuscles 
and  other  contents  of  the  intestine  exactly  as  would  a  number  of 
Amcebae,  putting  out  processes  or  pseudopodin,  which  ingest  them, — 
so  that,  in  common  with  many  of  the  lower  Invertebrates,  the  liver- 
fluke  lives  by  "intracellular  digestion"  (see  Metschnikoff,  14). 

The  canals  of  the  excretory  system  (m)  may  be  divided  into  three  Excretory 
groups.  (1)  The  collecting  network  consists  of  very  fine  tubules  system. 
which  anastomose  freely  with  each  other;  they  are  situated  on  the 
boundary  between  the  cortical  and  middle  layers,  and  arc  therefore 
visible  from  either  side  of  the  body.  (2)  Conducting  vessels  (v,  d) 
receive  the  contents  of  this  network.  Each  of  these  is  formed  by 
the  union  of  a  larger  or  smaller  number  of  the  delicate  canals  just 
described,  and  after  a  longer  or  shorter  course  opens  into  the  median 
excretory  canal  (m).  On  the  way,  however,  it  communicates  with 
the  neighbouring  vessels,  so  that  a  second  network  is  formed,  which 
is  distinguished  from  that  of  the  collecting  tubules  by  the  greater 
size  of  its  meshes  and  by  the  fact  that  it  is  specially  visible  from 
the  dorsal  surface  of  the  animal.  In  the  head  four  of  these  con 
ducting  vessels  arise,  which  are  disposed  in  two  pairs,  one  situated 
dorsally  and  one  ventrally.  As  they  pass  backwards  they  receive 
many  branches,  the  dorsal  unites  with  the  ventral  of  its  own  side, 
and  the  two  tubes  thus  formed  unite  to  constitute  the  last  division 
of  the  excretory  system.  (3)  The  median  vessel  (m)  passes  along 
the  body  for  the  posterior  two-thirds  of  its  length,  immediately 
beneath  the  dorsal  cortical  layer.  It  is  widest  near  the  commence 
ment,  where  it  measures  about  0'5  mm.  in  diameter,  and  finally 
opens  at  the  posterior  extremity  of  the  body.  The  wall  of  the 
excretory  apparatus  is  constituted  everywhere  by  an  exceedingly 
delicate  elastic  membrane,  which  exhibits  neither  a  cellular  lining 
nor  cilia ;  furthermore,  neither  valves  nor  muscles  have  been  de 
monstrated  in  connexion  with  it.  It  contains  a  thin  colourless 
fluid,  in  which  very  small  highly  refractive  drops  are  suspended. 

The  details  of  the  termination  of  the  excretory  system  seem  to 
have  been  first  clearly  made  out  by  Fraipont  (15),  who  worked 
upon  species  in  which  they  are  more  distinct  than  in  the  form  now 
under  consideration.  The  spaces  between  the  round  connective- 
tissue  cells  of  the  body  are  star-shaped  in  form,  and  into  these  the 
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finest  excretory  tubules,  above  mentioned,  open  by  funnels  (fig.  1, 
D),  into  each  of  which  projects  a  vibratile  cilium,  thus  constituting 
the  so-called  "flame-cells."  These  researches  have  given  rise  to 
numerous  differences  of  opinion,  as  regards  questions  both  of  fact 
(16)  and  of  priority  (17). 

The  liver-fluke  contains  a  complete  set  of  male  and  female  organs, 
which  form  the  most  conspicuous  part  of  its  anatomy,  and  both  of 
which  open  into  the  genital  sinus  which  has  been  described  above. 
A.  The  Male  Organs,  (i.)  The  testes  (fig.  1,  B,  t)  are  two  in  number, 
situated  one  behind  the  other  in  the  hinder  division  of  the  median 
area.  They  rest  upon  the  ventral  cortical  layer  in  the  parenchyma 
of  the  body,  and  immediately  above  them  are  the  ramifications  of 
the  digestive  tract.  Each  consists  of  a  large  number  of  ramifying 
tubes,  often  with  slightly  dilated  extremities.  These  unite  into 
three  or  four,  and  eventually  into  two,  main  excretory  ducts  (va, 
vp),  which  terminate  at  the  base  of  the  cirrus-pouch.  Within  the 
testicular  tubules  may  be  found  spermatozoa  in  all  stages  of  de 
velopment;  the  first  stage  appears  to  consist  of  small  roundish 
membraneless  cells  with  a  single  nucleus ;  the  nucleus  then  divides 
and  the  cells  become  polygonal  from  mutual  pressure.  These  large 
cells  lie  in  the  middle  rather  than  at  the  sides  of  the  tube,  and 
among  them  are  a  number  which,  while  they  possess  on  one  side  a 
smooth  evenly  rounded  contour,  are  on  the  other  very  irregularly 
and  deeply  serrated.  These  serrations  elongate  until  they  become 
the  delicate  filaments  of  spermatozoa,  the  small  shining  heads  of 
which  are  still  embedded  in  the  protoplasm  of  the  cell,  (ii.)  The  vasa 
defereutia  (va,  vp)  are  a  pair  of  slender  elongated  canals,  which  lie 
on  the  two  sides  of  the  middle  line,  and  unite  at  the  inner  extremity 
of  the  cirrus-pouch,  which  they  penetrate  in  common.  Their  walls 
consist  of  a  very  delicate  homogeneous  but  resistant  membrane, 
upon  which  contractile  fibres  are  disposed,  close  together  and 
parallel  to  the  axis,  (iii.)  The  cirrus-pouch  (cs)  is  a  muscular  egg- 
shaped  organ  ;  the  upper  pole,  which  receives  the  united  vasa 
deferentia,  is  situated  above  the  ventral  sucker  and  separated  by 
only  a  very  slight  interval  from  the  dorsal  cortical  layer,  whilst 
the  position  of  the  lower  pole  is  indicated  by  the  porus  genitalis  (p). 
The  muscles  are  disposed  in  two  layers,  of  which  the  inner  is  thin 
and  composed  of  circular  fibres ;  the  outer  longitudinal  layer  is 
much  thicker,  and  its  fibres  are  disposed  in  bundles ;  furthermore 
its  apex  receives  a  large  number  of  dorso-ventral  fibres.  Within 
the  cirrus-pouch  the  two  terminal  sections  of  the  male  conducting 
apparatus  are  situated,  (iv. )  The  first  of  these  is  the  vesicula  semin- 
alis  (fig.  1,  B,  vs;  C,  g),  a  large,  spindle-shaped  dilatation  of  the  canal 
usually  more  or  less  curved  upon  itself.  Its  wall  is  somewhat  more 
complex  than  that  of  the  vasa  deferentia,  consisting  of  a  layer  of 
tissue  with  many  nuclei  but  no  distinct  cell-boundaries,  succeeded 
by  a  delicate  layer  of  circular  muscular  fibres,  which  is  again  fol 
lowed  by  a  layer  of  longitudinal  ones.  (v. )  The  ductus  ejaculatorius 
(fig.  1,  C,  k),  which  immediately  succeeds  the  vesicula  seminalis,  is 
a  long  slender  tube,  disposed  in  coils,  and  usually  projecting  like 
a  papilla  into  the  base  of  the  sinus  genitalis.  Its  walls  are  furnished 
with  a  number  of  unicellular  glands.  B.  The  Female  Organs. 
The  female  reproductive  apparatus  may  be  roughly  divided  into 
two  portions,  that  which  produces  the  eggs  and  that  which  conveys 
them  to  the  outside  of  the  body  ;  in  the  former  of  these  processes 
three  organs  take  part — one  producing  the  germ,  another  the  second 
ary  or  food-yolk,  and  a  third  the  egg-shell,  (i. )  The  germarium  or 
ovary  (fig.  1,  B,  o)  is  situated  between  the  anterior  testis  and  the  ven 
tral  sucker,  in  about  three  cases  out  of  four  on  the  right  hand  side  of 
the  body.  It  lias  the  form  of  a  branching  tubular  gland,  the  rami 
fication  being  dichotomous  throughout ;  in  most  cases  the  branches 
are  about  as  large  as  the  stems  which  give  rise  to  them.  The  ovi 
duct  passes  towards  the  shell-gland,  narrowing  as  it  approaches  this, 
and  finally  unites  with  the  excretory  duct  of  the  yolk-glands,  (ii.) 
The  yolk-glands  (y)  of  the  liver-fluke  are  paired  organs  of  consider 
able  size ;  they  extend  over  both  lateral  areas,  to  which  they  impart 
the  opaque  appearance  and  reddish  colour  above  alluded  to.  They 
are  composed  of  innumerable  small  acini,  spheroidal  in  shape  and 
situated  in  groups  on  minute  ductules,  which  unite  to  form  a  longi 
tudinal  canal  on  either  side  of  the  body.  These  canals  are  on  the 
whole  parallel  to  the  margins  of  the  animal  and  distant  from  it 
about  one-fifth  of  its  greatest  breadth.  At  the  anterior  margin  of 
the  testicular  area  each  longitudinal  canal  gives  off  a  transverse 
branch,  which  unites  with  its  fellow  of  the  opposite  side  in  the 
middle  line  to  form  a  pear-shaped  reservoir,  situated  just  behind 
the  posterior  margin  of  the  shell-gland.  From  this  reservoir  the 
common  yolk-duct  passes  forwards  in  the  substance  of  the  shell- 
gland  and  there  unites  with  the  oviduct.  Previously  to  this,  how 
ever,  it  gives  off  a  minute  canal,  which  after  an  upward  course  opens 
on  the  dorsal  surface  of  the  animal ;  it  is  known  as  the  Laurer- 
Stieda  canal,  and  its  function  has  been  the  subject  of  much  discus 
sion.  It  has  been  supposed  (1)  "to  serve  for  copulatory  purposes," 
as  has  been  seen  by  Zeller  (18)  in  Polystomum,  and  as  is  supported 
by  its  structure  in  Axine  and  Microcotyle,  and  (2)  "  to  act  as  a  safety 
tube  for  the  escape  of  over-abundant  or  altered  vitelline  products 
and  spermatozoa,"  the  main  argument  in  support  of  which  is  that 
its  calibre  is  too  narrow  to  admit  of  copulation  taking  place  by 


its  means ;  compare  Sommer  (10),  Kerbert  (11),  Poirier  (19),  Looss 
(20),  and  Lorenz  (21).  (iii.)  The  uterus  or  female  conducting  appa 
ratus  (u)  originates  at  the  union  of  the  ducts  of  the  germarium 
and  yolk-gland.  Its  first  portion,  which  lies  within  the  shell-gland, 
is  a  delicate  narrow  canal,  except  when  it  is  distended  either  by 
eggs  or  by  semen.  The  median  section  of  the  organ  is  by  far  the 
largest  both  in  length  and  breadth ;  it  occupies  almost  the  whole 
of  the  anterior  part  of  the  median  area  of  the  animal,  between  the 
ventral  sucker  and  the  shell-gland,  and  forms  four  or  five  large  coils 
lying  alternately  right  and  left,  which  as  a  rule  are  filled  with  com 
pletely  formed  eggs.  The  third  section  of  this  organ  includes  the 
coils  which  lie  above  and  anterior  to  the  ventral  sucker  ;  it  is  some 
times  called  the  vagina.  When  it  contains  eggs  these  are  generally 
in  a  single  file,  and  thus  give  it  a  moniliform  appearance  ;  it  lies  en 
tirely  on  the  left  side  of  the  body,  gradually  approaching  the  middle 
line  as  it  passes  forward,  until  it  ends  below  the  cirrus-pouch  at  the 
left  and  posterior  aspect  of  the  genital  pore  (fig.  1,  C,  e).  (iv.)  The 
shell-gland  (fig.  1,  B,  s),  which  (as  its  name  implies)  furnishes  the 
external  coating  of  the  eggs,  has  been  already  several  times  men 
tioned.  In  the  Trematodes,  as  in  the  tape-worms,  it  forms  a  kind 
of  central  point  of  the  female  generative  system ;  it  is  a  spheroidal 
mass  of  unicellular  glands,  each  of  which  opens  by  its  own  special 
duct  into  the  commencement  of  the  uterus.  The  secretion  of  the 
shell-gland  is  liberated  in  the  form  of  small  pellucid  droplets,  which 
unite  to  form  drops  ;  afterwards  it  becomes  thick  and  viscid  and  of 
a  mahogany  brown  colour.  In  this  condition  the  drops  are  dis 
persed  through  the  uterus  mixed  with  the  secretions  of  the  other 
genital  glands,  and  they  apply  themselves  to  the  recently  formed 
eggs,  producing  a  delicate  membrane  around  them.  This  process 
is  carried  on  in  those  coils  of  the  uterus  which  lie  immediately  out 
side  the  shell-gland,  corresponding  to  the  "ootype"  described  by 
Van  Beneden  in  other  Trematodes. 

The  eggs  undergo  a  gradual  development  as  they  pass  along  the 
uterus.  The  ripe  primitive  ovum,  on  entering  the  female  conduct 
ing  apparatus,  becomes  coated  with  a  larger  or  smaller  number  of 
spherules  of  secondary  yolk,  and  then  undergoes  the  process  of 
segmentation  which  leads  to  the  formation  of  a  morula.  At  this 
point  it  receives  the  secretion  of  the  shell-gland.  The  completely 
formed  egg  (fig.  1,  E)  has  a  length  of  0'13  mm.  and  is  ovoid  in  shape, 
with  a  small  lid  or  operculum  at  the  broader  end  ;  its  contents 
consist  of  a  number  of  roundly  polygonal  cells,  with  only  a  small 
quantity  of  secondary  yolk  remaining  among  them.  All  of  these 
but  one  have  a  thick  granular  protoplasm,  the  exceptional  cell 
having  homogeneous  and  strongly  refracting  contents.  It  usually 
lies  immediately  under  the  operculum,  and  is  partly  embedded  in 
the  other  cells.  They  are  often  present  in  the  bile-ducts  in  such 
quantities  as  to  form  a  stiff  brownish  mass  resembling  wet  sand, 
and  the  number  produced  by  a  single  fluke  has  been  estimated  at 
half  a  million. 

The  mode  of  fertilization  of  the  liver-fluke  has  given  rise  to  much 
discussion.  According  to  Sommer,  the  organ  which  has  usually 
been  described  as  a  cirrus  or  penis  is  merely  the  genital  sinus  eva- 
ginated  by  abnormal  pressure  (fig.  1,  C,  d) ;  it  is  furthermore  but 
ill-adapted  to  enter  either  of  the  canals  which  could  possibly  serve 
as  a  vagina.  He  is  therefore  of  opinion  that  self-impregnation 
occurs,  the  external  aperture  being  closed  by  the  oblique  muscles, 
and  the  semen  passing  directly  from  the  vas  deferens  through  the 
genital  sinus  into  the  uterus.  The  whole  question  of  the  fertiliza 
tion  of  the  Trematodes  is  a  matter  on  which  very  varied  opinions 
have  been  expressed,  even  by  authors  who  have  examined  the  same 
forms.  The  assertion  of  Von  Siebold  that  a  direct  internal  com 
munication  exists  between  the  male  and  female  organs  has  been 
denied  by  Stieda  (22)  and  by  many  subsequent  writers,  but  has  been 
restated  by  Lorenz  (21)  and  by  Zeller  in  the  case  of  Polystomum 
integerrimum  (18) ;  however  this  may  be,  there  can  be  no  doubt 
that  self-impregnation  does  occur  in  certain  cases.  The  structure 
of  the  organs  renders  it  more  than  probable  in  some  species  (see 
Poirier,  19,  p.  582)  ;  Zaddach  has  observed  it  actually  taking  place 
in  Distomum  cirrigerum  encysted  in  Astacus  (23) ,  and  a  single  Poly 
stomum  integerrimum  has  been  found  in  a  frog's  bladder  with  sperm 
in  the  female  passages.  Reciprocal  fertilization,  in  which  two  in 
dividuals  act  both  as  male  and  female  simultaneously,  has  been 
recorded  by  Zeller  in  Polystomum  integerrimum,  by  Looss  (20)  in 
Distomum  clavigerum,  and  by  Cobbold  in  Distomum  campula. 

The  nervous  system  consists  of  a  commissure  passing  round  the  Nervous 
oesophagus  very  obliquely,  and  swelling  out  into  ganglia  at  three  system, 
points.      Tristomum  molae  possesses  eyes  of  an  extremely  simple 
type,  the  retina  being  merely  a  ganglion  cell  (Lang,  24). 

Life-History  and  Development. — The  life-history  of  Fasciola 
hepatica  was  worked  out  independently  by  Thomas  (25)  and 
Leuckart  (26) ;  regarding  the  question  of  priority  see  Jackson  (27). 

The  development  of  the  embryo  can  only  take  place  outside  the 
body  of  the  host  and  at  a  lower  temperature,  the  most  favourable 
being  from  23°  to  26°  C.,  at  which  the  process  occupies  two  or  three 
weeks.  The  free  embryo  (fig.  2,  A)  is  conical  in  shape,  with  a  rounded 
apex,  its  average  length  being  0'13  mm.  At  the  broader  anterior 
end  is  a  retractile  head-papilla,  with  the  exception  of  which  the  body 
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is  ciliated  all  over.  The  interior  of  the  body  is  composed  of  granular 
nucleated  cells,  and  it  contains  a  double  eye-spot,  composed  of  two 
crescentic  masses  of  pigment.  There  are  also  two  ciliated  funnels 
forming  the  rudiments  of  the  excretory  system  and  a  granular  mass 
behind  the  head-papilla,  probably  representing  the  digestive  tract. 
The  embryo  swims  actively  about,  but  if  it  does  not  succeed  in  meet 
ing  the  appropriate  host  for  its  next  stage  of  development  (Limnxus 
truncatulus,  a  small  pond  snail)  its  period  of  vitality  seems  to  be 
limited  to  about  eight  hours.  If  it  should  meet  with  one  of  these 


If 
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FIG.  2. — Five  stages  in  the  life-history  of  Fasciola  Jiepatiea;  nil  highly  magnified. 
A,  The  free-swimming  embryo.  B,  A  sporocyst  containing  young  redise.  C, 
A  young  redia,  the  digestive  tract  shaded.  D,  An  adult  jedia,  containing  a 
danghter-redia,  two  almost  mature  cercaria?,  and  germs.  E,  A  free  cercaria. 
The  letters  have  the  same  significance  throughout,  c.  nearly  ripe  cercaria; ; 
cc,  cystogenous  cells;  dr,  danghter-redia;  dt,  limbs  of  the  digestive  tract; 
/,  head-papilla  ;  h,  eye-spots  ;  h',  same  degenerating ;  f,  germinal  cell  ;  /,  cells 
of  the  anterior  row  ;  m,  embryo  in  optical  section,  gastrula  stage  ;  n,  pharynx 
of  redia  ;  o,  digestive  sac;  oe,  oesophagus  ;p,  lips  of  redia  ;  q,  collar;  r,  processes 
serving  as  rudimentary  feet;  s,  embryos;  t,  trabecnlse  crossing  body-cavity  of 
redia;  «,  glandular  cells  (?);  v,  birth-opening;  tr,  to',  morals; ;  »/,  oral  sucker; 
y',  ventral  sucker;  z,  pharynx.  (All  from  Marshall  and  Hurst  after  Thomas.) 

snails  it  applies  the  head-papilla  to  some  part  of  its  surface  and 
begins  to  bore,  twisting  round  and  round  on  its  axis  by  means  of 
its  cilia,  the  head-papilla  becoming  pointed  and  elongated  to  four 
or  five  times  its  original  length.  Eventually  the  tissues  of  the 
snail  are  separated  as  if  by  a  wedge,  and  a  gap  is  formed  through 
•which  the  embryo  forces  an  entrance  into  its  body.  Here  it  under 
goes  a  metamorphosis,  losing  its  organs  of  locomotion  and  becom 
ing  what  is  termed  a  "sporocyst"  (fig.  2,  B).  This  is  an  elliptical 
sac,  which  commonly  attains  a  length  of  0~7  mm.  Its  wall  con 
sists  of  a  structureless  cuticle,  beneath  which  are  external,  circular, 
and  internal  longitudinal  muscle-fibres.  These  are  succeeded  by 
an  epithelium,  the  elements  of  which  vary  greatly  in  size.  These 
sporocysts  may  be  produced  by 'a  process  of  transverse  fission. 
Within  the  sporocyst  rounded  masses  of  cells  are  formed  (morulre), 
which  undergo  a  process  of  imagination,  producing  a  gastrula, 
which  again  develops  by  the  formation  of  a  digestive  tract  into  what 
is  known  as  a  "redia"  (fig  2,  C,  D).  This  forces  its  way  through 
the  wall  of  the  sporocyst,  which  heals  up  immediately,  and  then 
wanders  through  the  tissue  of  the  snail,  most  commonly  finding  its 
way  to  the  liver.  If  many  redife  are  present  the  snail  usually 
perishes.  The  adult  redia  may  attain  a  length  of  1  '6  mm.  It  has 
an  elongated  cylindrical  form,  and  near  its  posterior  extremity  are 
two  processes  directed  backwards,  which  probably  serve  as  aids  to 
locomotion.  At  the  anterior  extremity  is  the  mouth,  leading  into 
a  muscular  pharynx,  followed  by  a  saccular  digestive  tract.  A 
ring-shaped  thickening  is  seen  a  little  way  behind  the  mouth,  and 
immediately  posterior  to  this  a  special  aperture  for  the  exit  of  the 
germs  formed  within  the  redia.  About  a  score  of  these  are  usually 
to  be  found  in  all  stages  of  development,  the  eai-liest  being  a 
rounded  mass  of  cells  (morula),  which  elongates,  one  end  at  the 


same  time  becoming  more  attenuated  than  the  other,  and  gradually 
forming  an  elongated  tail,  while  the  body  becomes  oval  and  de 
pressed  (fig.  2,  E).  Two  suckers  and  the  rudiment  of  the  future 
digestive  tract  make  their  appearance.  As  soon  as  the  "cercaria," 
this  being. the  name  given  to  the  present  organism,  has  attained 
this  stage  of  development  it  emerges  from  the  redia,  and  by  the  aid 
of  its  suckers  and  tail  wriggles  its  way  out  of  the  host,  swimming 
freely  about  in  the  water.  Like  other  cercarire  developed  in  rediae 
this  one  has  no  head-spine,  but  in  mature  examples  the  anterior  of 
the  body  often  exhibits  a  number  of  very  minute  spines.  An 
interesting  feature  in  the  animal  is  the  presence  of  the  "cysto- 
genous  cells,"  two  lobate  masses  arranged  one  on  each  side  of  the 
body.  These  cells  contain  small  rod-like  bodies,  whence  they  have 
been  termed  "cellules  a  batonnets, "  and  similar  bodies  have  been 
found  in  the  protective  cyst  which  they  excrete ;  Sonsino  (28)  has 
suggested  that  they  may  assist  in  imparting  stiffness  to  this  struc 
ture,  and  has  noticed  that  they  are  more  abundant  in  those  forms 
which  encyst  in  the  open  air.  When  the  cercaria  has  swum  about 
for  a  short  time  it  finds  its  way  to  the  water-plants,  and  encysts 
itself  on  their  stems  and  leaves.  During  this  process  the  tail  is 
swung  vigorously  about,  until  finally  a  more  violent  motion  de 
taches  it ;  at  the  same  time  the  cells  just  mentioned  throw  out  a 
gummy  secretion,  which  rapidly  hardens  and  encloses  the  cercaria 
in  a  kind  of  case.  It  is  in  this  condition  that  the  larvae  are 
swallowed  by  the  grazing  sheep  to  form  sexually  mature  flukes  in 
their  livers. 

The  life-history  of  a  typical  digenetic  Trematode  may  be  summed 
up  as  follows: — (1)  the  egg,  produced  sexually;  (2)  the  ciliated 
embryo;  (3)  the  sporocyst;  (4)  the  redia,  produced  asexually  ;  (5) 
the  cercaria,  produced  asexually;  (6)  the  adult  Trematode.  Hence 
it  would  appear  that  the  digenetic  forms  have  at  least  one,  usually 
many,  asexual  generations  before  the  sexual  one  appears.  Tho 
embryo  may  form  either  a  sporocyst  or  a  redia,  these  two  forms 
being  distinguished  by  the  presence  of  a  digestive  tract  and  of  a 
special  birth-opening  in  the  latter.  Within  these  parent  forms 
the  germs  may  arise  from  two  sources, — the  cells. which  occupy  the 
central  region  of  the  young  sporocyst  or  redia,  or  the  epithelium 
lining  the  body-walls.  "The  germs  to  which  a  sporocyst  gives 
origin  may  develop  in  some  instances  into  sporocysts,  in  others 
into  redia?  or  into  cercaria?.  And  it  does  not  seem  certain  that 
there  is  any  limit  to  the  possible  number  of  successive  generations 
of  redia?.  Both  cercaria?  and  redise  may  occur  side  by  side  in  the 
same  nurse.  The  last  term  in  the  series  is,  however,  invariably 
a  cercaria." 

Fagenstechcr,  Ercolani  (29),  and  others  have  stated  that  the 
tail  of  a  cercaria  may  become  a  sporocyst  and  produce  germs,  but 
this  has  not  met  with  general  acceptance,  and  the  supposition  is 
not  supported  by  the  structure  of  the  tail,  which  consists  of  a  "  con 
tractile  substnnce,  occupying  the  axis  and  periphery,  with  large 
vesicular  cells  between"  (Schwarze,  13).  Ercolani  (29)  has  also 
published  striking  statements  to  the  effect  that  the  structure  of 
these  entozna  is  so  profoundly  modified  by  their  habitat  that  what 
have  bren  hitherto  described  as  distinct  species  may  be  only  "local 
varieties";  thus  he  finds  that  Cercaria  armata  develops  in  Tropi- 
donotus  into  Distomum  signatum,  whilst  in  Mus  musculus  and  M. 
dccumamts  it  becomes  a  distinct  dwarfed  form,  D.  muris. 

Pathological  and  Economic  Relations. — Although  the  number  of 
Trematodes  which  have  been  recorded  from  the  human  body  is 
about  equal  to  that  of  the  Cestodes,  the  medical  significance  of  the 
former  is  much  less  than  that  of  the  latter,  because  as  a  rule  they 
occur  in  smaller  numbers  and  are  less  apt  to  invade  organs  of  vital 
importance.  The  Trematodes  which  have  been  found  in  man  are — 
Fasciola  Jiepatiea,  Linn in  the  liver. 

liver. 

lens  of  the  eye. 

small  intestine. 

intestine. 

eggs  in  the  blood. 

liver. 

liver. 

liver. 

liver. 

veins  of  bladder,  &c. 

lens  of  the  eye. 

ovary. 

veins. 

For  the  general  principles  which  govern  the  pathological  effects 
of  Trematodes  in  common  with  other  entozoa,  reference  may  be 
made  to  the  article  TAPE-WORMS  ;  only  a  few  special  cases  need 
be  alluded  to  here.  The  occurrence  of  most  of  the  forms  in  the 
above  list  has  only  been  recorded  very  few  times,  and  in  many 
cases  the  effects  produced  were  very  inadequately  studied,  so  that 
we  can  hardly  be  said  to  possess  a  knowledge  of  their  individual 
pathology.  In  a  case  of  Distomum  lanccolatum  which  occurred  in 
Bohemia,  the  liver  was  enormously  enlarged  and  the  contracted 
gall-bladder  contained  eight  calculi  and  forty-seven  flukes  ;  the 
symptoms  during  life  were  emaciation,  pain  over  the  liver,  and 
distention  of  the  abdomen. 

The  effects  produced  by  Bilharzia  hsematobia  are  very  well  de 
fined  and  exceedingly  disastrous.  The  mature  worms  in  couples 


Jjiftomum  lanreolattim,  Mehlis, 

D.  ophthalniobitim,  Diesing, 

D.  fieteropfiyes,  Bilharz, 

D.  crassvm,  Busk  =  Z).  buskii,  Wedl, 

D.  capense,  Ilarley,    .... 

D.  tpatulatum,  Leuckart,  .        .      .  » 

D.  endemiatm,  Baelz, 

D.  heptitis  innacuum,  Baelz, 

D.  rathouisi,  Poirier  (42), 

Bilharzia  hxmatobia,  Cobbold, 

3fonostomum  lentis,  Nordmann, 

Hexathyridivm  pinguicola,  Treutlcr, 

H.  renarvm,  Treutler, 
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inhabit  the  veins,  especially  those  of  the  urinary  bladder  and 
mesentery  ;  extravasations  of  blood  and  villous  growths  or  ulcera- 
tions  of  the  mucous  membrane  of  the  bladder  present  themselves, 
Mid  thus  the  eggs  of  the  parasite  find  their  way  into  the  urine,  in 
which  they  arc  evacuated,  and  can  be  detected  by  microscopic 
examination.  With  the  characteristic  presence  of  the  eggs  are 
associated  colic,  anaemia,  and  great  prostration  of  the  vital  powers, 
more  particularly  in  the  later  stages ;  the  disease  when  once  fairly 
established  is  almost  always  fatal ;  see  Cobbold  (1). 

From  a  practical  point  of  view  by  far  the  most  important  Trema- 
tode  is  Fasciola  (Distomum)  hepatica,  which  gives  rise  to  the  disease 
known  as  "liver  rot"  in  sheep.  It  is  always  more  or  less  abund 
ant  in  certain  districts,  and  it  is  estimated  that  in  the  United 
Kingdom  the  annual  loss  of  sheep  due  to  it  is  not  less  than 
1,000,000.  The  symptoms  are  said  to  be  emaciation,  tenderness 
in  the  loins,  harshness  and  dryness  of  the  wool,  and  a  scaly  con 
dition  of  the  skin.  On  post-mortem  examination  fluid  is  found  in 
the  peritoneal  cavity  and  the  viscera  have  a  blanched  appearance  ; 
the  liver  is  dark  chocolate  or  sometimes  pale  in  colour,  nodular, 
and  uneven,  the  ducts  are  thickened  and  Distomes  are  found 
within  them.  Dead  flukes  have  been  known  to  furnish  the  nuclei 
of  gall-stones  in  the  gall-bladder.  Briefly  stated,  the  principal 
preventive  measures  seem  to  be  as  follows  : — (1)  destruction  of  the 
eggs,  and  especially  abstention  from  putting  manure  of  rotten 
sheep  on  damp  ground  ;  (2)  slaughter  of  sheep  which  are  badly 
fluked  ;  (3)  adequate  drainage  of  pastures  ;  (4)  an  allowance  of  salt 
and  a  little  dry  food  to  the  sheep  ;  and  (5)  dressings  of  lime  or 
salt  on  the  ground  to  destroy  the  embryos  (Thomas,  25).  A  series 
of  wet  seasons  increases  the  prevalence  of  the  malady,  and  animals 
which  have  been  allowed  to  graze  in  low-lying  ill-drained  lands 
are  specially  liable  to  infection — facts  which  are  readily  explicable 
on  a  consideration  of  the  life-history  given  above. 

Systematic  Arrangement. — The  Trematoda,  may  be  classified  as 
follows  : — 

I.  MONOGEXEA,  Van  Beneden  ;  development  direct,  that  is,  without  the  media 
tion  of  nurse  forms. 

(i.)  TRISTOMEJE,  Leuckart;  body  roundish  or  elongate;  posterior  extremity 
never  specially  developed.  Two  adoral  suckers  often  present:  a  large 
ventral  sucker  often  armed  with  chitinoid  structures.  Sexual  apertures 
on  the  left  side  or  admedian.  Laurer-Stieda  canal  single  or  double. 
Ova  with  a  filament  at  one  pole  only. 

1.  Tristoniidaj,  Van   Beneden. — 1.    Tristomum,   Cuvier ;    about  a    dozen 

genera  of  previous  writers  are  here  included ;  over  14  species  are 
known,  all  parasitic  on  fishes  ;  Taschenberg  (30). 

2.  Monocotylida?,   Taschenberg. — 1.  Calicotyle,  Diesing;   only  species   C. 

kroyeri  (31).  2.  Pseudocotyle,  Taschenberg.  3.  Honocotyle,  Taschen 
berg  ;  only  one  species,  it.  myliobatis,  on  the  gills  of  the  eagle-ray 
(Myliobatis  aquila). 

3.  Udonellidse,  Johnston. — 1.  Udonella,  Jhnst.;  five  species,  the  type  being 

U.  caligorum,  parasitic  on  a  crustacean  (Caligus),  which  in  its  turn  in 
fests  the  holibut  (flippoglossus  rulgaris). 

(ii.)  POLYSTOME^E,  Lcuckdrt ;  body  elongate,  pointed  and  narrow  anteriorly; 
broad  behind  and  generally  provided  with  special  organs  of  adhesion  in 
the  shape  of  suckers  or  chitinoid  hooks,  of  suckers  or  claspers  with 
chitinoid  structures.  Two  adoral  suckers  in  some  instances.  Sexual 
apertures  median.  Lanrer-Stieda  canal  single  or  double.  Male  sexual 
aperture  often  armed  with  chitinoid  hooks.  Ova  frequently  provided 
with  two  long  appendages. 

1.  Oetobothriida?,    Taschenberg. — 1.    Oetobothrittm,   Nordmann;    about  a 

dozen  genera  of  various  authors  arc  here  included  by  Taschenberg  (30), 
containing  fourteen  species,  parasitic  on  fishes,  and  almost  invariably 
on  the  gills.  2.  Anthocotyle,  Hesse  and  Van  Beneden ;  one  specii  s 
{A.  merlucii),  found  in  the  hake.  3.  Phyllocotyle,  Hesse  and  Van 
Beneden ;  one  species,  from  the  gurnard.  4.  Platycotyle,  Hesse  and  Van 
Beneden  ;  one  species,  from  the  gurnard.  5.  Pleurocolyle,  Gervais  and 
Van  Beneden  (=Orubea  cocMear,  Dies.);  one  species,  from  the  gills  of 
the  mackerel.  6.  Diplozoon,  Nordmann  (see  below).  7.  Hexacotyle, 
Blainville ;  one  specie*,  from  Thynnus  brachypterus.  8.  Plectanocotyle, 
Dies.;  from  the  gills  of  Labrax  mucronatus. 

2.  Polystomidse,  Van  Boneden. — 1.  Polystomum,  Zeder;  two  species,  best 

known  P.  inttgrirrimum  (see  below) ;  Hexathyridium  is  probably  a 
synonym.  2.  Onchoeotyle,  Dies.;  five  species,  from  the  gills  of  sharks 
and  rays.  3.  Erpocotyle,  Hesse  and  Van  Beneden ;  one  species,  from 
the  gills  of  Mustelus  Ixvis.  4.  Diplobothrium,  F.  S.  Leuckart;  one 
species,  from  the  gills  of  a  sturgeon. 

3.  Microcotylidae,  Taschenberg. — 1.  Axine,  Abildgaard ;  two  species.    2. 

Microcotyle,  Van  Beneden  ;  about  half  a  dozen  species,  all  parasitic  on 
the  gills  of  fishes  (see  below).  3.  Gastrocotyle,  Hesse  and  Van  Bene- 
den  ;  one  species,  from  the  gills  of  Caranx  trachurus.  4.  AtpiJo- 
gaster,  Von  Baer  (see  below).  5.  Cotylaxpis,  Leidy ;  one  species, 
occurring ;in  AnoJonta.  6.  Afpidocotyle,  Dies. 

4.  Gyrodactylidse,  Van  Beneden.— 1.  Gyrodattylus,  Nordmann  (see  below). 

2.  Dactylogyrus,  Dies.;  about  twenty  species,  all  parasitic  on  fishes, 
mostly  on  the  gills.  3.  Tetraonchus,  Dies.;  three  species,  on  the  gills 
of  freshwater  fishes.  4.  Diplectanum,  Dies.  5.  Calceostomum,  Van 
Beneden;  one  species,  on  the  gills  of  Scisena  aqnila.  6.  Sphyranura, 
Wright  (34,  45) ;  one  species,  from  the  mouth  of  Menobranchus  lateralis. 

IT.  DIGENEA,  Van  Ben^icn  ;  one  or  more  non-sexual  forms  intervene  between 
two  successive  sexual  forms. 

(i.)  MouosTOMiDjE,  Van  Beneden  ;  elongate,  oval,  or  rounded  in  shape  ;  one 
oral  sucker. — 1.  Monostomum,  Zeder ;  fifty  to  sixty  species  in  mammals, 
birds,  and  fishes ;  type,  J/.  mutabite,  Zeder,  found  in  the  body-cavity 
and  eye  of  water-birds.  2.  Notocotyle,  Dies.  ;  N.  triseria'e,  Dies. 
(  =  Monostomum  rerrucosum). 

(ii.)  DISTOMIDJE,  Van  Beneden ;  body  flattish.  more  or  less  leaf-like  or 
elongate;  an  oral  and  a  ventral  sub-median  or  posterior  sucker. — 1. 
Distomum,  Retzius  (see  below).  2.  FascioJa,  Linn.;  three  species  are 
known;  F.  hepatica  is  described  above;  F.giganlea  inhabits  the  liver  of 
the  giraffe.  3.  Bilhania,  Cobbold  (=Gi/nxcophortis,  Dies.);  one  species 
(see  below).  4.  Echinostomum,  Dujardin  ;  E.  gadorum,  Van  Beneden, 
in  the  intestine  of  Gadus  carbonarius  (the  coal-fish),  an  1  twenty-five 


other  species  in  the  alimentary  canal  of  mammals,  birds,  and  fishes. 
5.  Amphistomum,  Rudolphi;  about  twenty  species  in  different  Verte 
brates  ;  A.  subclavatum  (Giize)  in  the  rectum  of  the  frog.  6.  Gastrodis- 
cus  (?),  Leuckart  (see  also  37).  7.  Jlomalogaster,  Poirier  (38).  8.  Gas- 
trothylax,  Poirier.  9.  Eurycalium,  Brock  (44),  has  the  excretory  vessels 
dilated  into  wide  chambers  (?  coelom). 

(iii.)  GASTEROSTOMID.S,  Von  Siebold;  oral  sucker  sub-median  and  ventral;  also 
an  anterior  sucker. — 1.  Gasterostomwn,  Von  Siebold ;  eight  species,  all 
in  fishes ;  larval  form  Bucephalus  (see  below). 

(iv.)  HOLOSTOMID.K,  Claus  (48);  body  flattened,  and  divided  into  an  anterior 
and  posterior  part,  the  former  bearing  an  anterior  and  ventral  sucker; 
two  adoral  lobes  with  glands  in  connexion,  or  a  circumoral  fold  with 
lobes. — 1.  Holostomum,  Nitzsche ;  twenty-three  species,  most  in  water- 
birds;  //.  variabile,  in  various  raptorial  birds;  larval  forms  Tetracotyle 
and  Diploatomum.  2.  Hemistomum,  Dies.;  three  species,  one  in  the 
wild-cat,  two  in  birds.  3.  Eustemma,  Dies. 

The  true  position  of  the  following  is  doubtful : — Nematnbothrium,  Van  Bene 
den  (9);  Didymnzoon,  Von  Linstow  (30);    Stichocotyle,  Cunningham  (39). 

Diplozoon  paradoxum  (18)  infests  the  gill  of  the  minnow  in  large  numbers. 
The  eggs  hatch  in  the  water,  continuing  to  be  attached  to  the  gill  by  a  filament  at 


FIG.  3. — A,  biplozoon  paraJoxum;  two  united  specimens.  B,  Polystomum  inte- 
gerrimum ;  x  about  100  (after  Zellei ).  C,  Microcotyle  mormyri ;  x  7.  D,  E, 
two  views  of  the  chitinous  framework  of  a  sucker  of  Axine  belones ;  highly 
magnified  (after  Lorenz).  F,  Aspidogaster  conchicola ;  x  about  25  (after 
Aubert).  G,  Gyrodactylm  elegans  •  x  about  80  (after  Wagener). 

one  extremity.  The  embryo  is  elongated  oval  in  shape,  and  ciliated  all  over ;  on  its 
back  are  two  eyes,  consisting  of  a  cup-shaped  mass  of  pigment,  with  a  spheroidal 
lenticular  body.  It  presents  also  the  mouth  with  two  peculiar  suckers,  the  eeso- 
phagus  and  intestine,  and  the  two  claspers  of  the  Diporpa.  The  embryo  swims 
vigorously  about  until  it  finds  its  way  to  the  gill  of  a  minnow,  failing  which  it  dies 
in  about  six  hours.  Attached  to  its  host  it  may  live  isolated  for  a  considerable 
time,  increasing  in  size;  usually,  however,  it  unites  with  another  individual  in  a 
kind  of  reciprocal  copulation  (fig.  3,  A).  One  individual  by  means  of  its  ventral 
sucker  seizes  the  dorsal  papilla  of  another,  and  then  the  two  twist  across  each 
other  so  that  the  sucker  of  the  second  seizes  the  papilla  of  the  first.  After  this  a 
complete  fusion  of  the  individuals  takes  place,  the  papilla?  and  suckers  growing 
together  so  firmly  as  to  be  anatomically  inseparable.  Both  individuals  continue 
to  grow  and  develop  a  second,  third,  and  sometimes  a  fourth  pair  of  claspers. 

In  Polystomum  iniegerrimum  (18),  which  inhabits  the  bladder  of  the  frog,  the 
eggs  are  developed  during  the  winter  and  are  laid  in  the  spring,  when  the  frogs 
resort  to  the  water.  It  appears  probable  that  the  worm  protrudes  its  body  from  the 
frog  and  thus  deposits  the  egg  directly  in  the  water.  The  young  worm,  as  it 
escapes  from  the  egg,  which  takes  place  after  a  lapse  of  six  or  eight  weeks, 
measures  about  0-3  mm.  in  length,  and  swims  vigorously  about  by  the  aid  of  a 
coating  of  cilia.  At  its  posterior  extremity  is  a  rounded  disk  (fig.  3,  B_,  round  the 
margin  of  which  sixteen  delicate  hooks  are  placed  at  equal  intervals. '  Above  the 
four  hindmost  of  these  are  two  others  still  smaller  and  more  delicate.  Upon  the 
back  are  situated  four  eyes  disposed  in  pairs.  The  mouth  is  wide  and  leads  into  a 
pharynx,  and  this  into  the  intestine ;  two  excretory  vessels  are  present,  but  there 
is  no  trace  of  generative  organs.  The  hindermost  pair  of  suckers  is  the  first 
to  be  developed,  and  they  enclose  those  two  hooks  which  lie  at  the  outer  side  of 
the  very  delicate  ones  mentioned  above,  which  eventually  become  the  strong 
terminal  hooks  of  the  adult.  The  other  two  pairs  of  suckers  are  formed  in  a 
similar  manner,  the  development  of  all  three  being  usually  completed  during  the 
month  of  July.  The  young  Polystomum  attacks  not  the  full-grown  frog  but  the 
tadpole,  entering  the  gill-cavity  and  subsequently  proceeding  to  the  bladder. 
Like  the  frog  it  requires  four  or  five  years  to  attain  sexnal  maturity.  In  certain 
cases  the  Polystomum  does  not  migrate;  it  then  becomes  prematurely  sexual  and 
dies  when  the  tadpole  undergoes  metamorphosis  ;  under  these  circumstances  the 
sexual  organs  are  simpler  than  usual :  the  testis  is  simple ;  the  germarium  is  long 
and  coiled ;  there  is  neither  prostate  nor  Laurer-Stieda  canal ;  and  the  oviduct  has 
no  dilated  anterior  portion. 

Microcotyle  mormyri,  Lorenz  (21)  (fig.  3,  C),  has  no  penis,  the  semen  issuing  by 
an  opening  posterior  to  the  spiked  birth-opening;  the  vagina  opens  medially,  not 
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marginally.  The  posterior  extremity  is  pointed.  A xine  belones,  Abildg.,  resembles 
it,  but  is  broad  and  obliquely  truncated  behind,  this  margin  bearing  a  row  of  fifty  to 
seventy  peculiar  attaching  organs,  which  are  of  the  form  of  a  hand-satchel  (fig.  3, 
D,  EX  the  metal  clasp  being  represented  by  a  complicated  chitinous  framework. 
There  are  four  groups  of  hooks  and  one  ring  of  the  same  round  the  genital  open 
ing.  The  mouth  has  a  sucker  at  either  side,  and  above  it  an  ovul  body  which  can 
be  evaginated  like  the  proboscis  of  a  Dendrocele  Plaiiarian. 

Aspidogaster  conchicola  (32)  is  found  in  the  perieardial  cavity  of  the  freshwater 
mussel;  it  is  conical  anteriorly  with  a  terminal  oral  sucker;  the  ventral  sucker 
Is  very  large  and  divided  into  rectangular  areas ;  the  excretory  pore  is  at  the  pos 
terior  extremity  of  the  body,  and  the  genital  organs  open  on  the  left  side  of  the 
fore-part  of  the  animal  (fig.  3,  F). 

Gyrodactylus  elegans  (33)  is  found  on  the  fins  and  surface  of  the  body  of  the 
pike,  stickleback,  and  other  freshwater  fishes,  and  measures  about  0'5  mm.  in 
length  ;  it  is  flattened  in  form  and  tapers  towards  either  end  (fig.  3,  G).  At  the 
anterior  extremity  are  two  lappets,  while  the  posterior  is  furnished  with  a  sub- 
triangular  plate,  which  bears  the  organs  of  attachment  in  the_  shape  of  two  large 
curved  hooks  in  its  centre  and  sixteen  smaller  ones  on  its  circumference.  The 
most  interesting  peculiarity,  however,  of  this  form  is  to  be  found  in  the  fact  that 
each  embryo  before  it  is  extruded  (the  animal  is  viviparous)  contains  another 
embryo,  and  this  in  its  turn  another,  so  that  three  embryonic  generations  are 
present  simultaneously. 

The  genus  Distomum  is  by  far  the  most  extensive  in  the  group,  containing  at 
the  present  time  over  300  species,  which  occur  almost  exclusively  in  Vertebrates; 
the  most  important  are  perhaps  D.  lanceolatum,  which  inhabits  the  same  situa 
tions  as  Fasciola  hepatica,  D.  clavigerum,  from  the  frog,  and  D.  militare,  Van 
Beneden,  from  the  intestine  of  the  duck.  The  name  Fasciola  (Linn.)  has  the 
priority  over  Distomum  (Distoma)  of  Retzius,  which,  however,  has  obtained  ex 
tensive  currency.  The  name  Fasciola  may  appropriately  be  used  in  a  restricted 
sense  for  forms  which  have  a  branched  digestive  tract,  F.  hepatica  above  de 
scribed  being  taken  as  the  type.  This  separation  has  not  met  with  general  recog 
nition,  although  supported  by  Blanchard  and  Cobbold  (1).  Weinland  has  proposed 
to  substitute  the  term  Dicrocaelium,  used  by  Dujardin,  for  Distomum,  retaining 
Fasciola  for  the  type-species,  but  this  proposal  has  not  met  with  acceptance.  The 
Distomes  vary  in  size  from  forms  almost  microscopic  to  those  which,  like  D. 
ingens,  Moniez  (35),  measure  6  cm.  long  in  alcohol,  or  even  12-5  cm.  in  the  fresh 
condition  (D.  gigas,  Nardo).  Distomum  halosauri,  Bell  (36),  is  parasitic  upon  a 
deep-sea  fish  taken  in  1090  fathoms.  Distomum  macrostomum  (fig.  4,  B)  of  the 
woodpecker  (Apternus  tridactylus)  has  a  remarkable  larval  form  known  as  Leuco- 
chloridium  paradoxum,  which  is  parasitic  on  Succinea  putris,  and  consists  of  a 
number  of  branching  threads,  from  which  are  developed  one  or  two  contractile 
sacs  (fig.  4,  C,  D).  Their  growth  distends  the  tentacle  until  it  bursts  and  the  sac 


Fro.  4. — A,  Bitharzia  hxmatobia,  the  thin  female  in  the  gynajcophoric  canal  of 
the  stouter  male;  xlo  (after  Lcuckart).  B,  Distomum  macrostomum,  showing 
the  digestive  and  the  greater  part  of  the  genital  apparatus  with  the  cirrus  pro 
truded  ;  x  30.  C,  Snail  (Succinea),  the  tentacles  deformed  by  LeucochJoridium ; 
natural  size.  D,  Leucochloridium  removed  from  the  tentacle ;  natural  size 
(after  Zeller).  E,  Bucephalus  polymorphus;  highly  magnified  (after  Ziegler). 
F,  Portion  of  a  sporocyst  containing  Bucephali  in  process  of  development; 
x  about  50  (after  Lacaze-Duthiers). 

hangs  outwards.  The  threads  within  the  Succinea  contain  only  granular  cells> 
whilst  the  contractile  sac  is  occupied  by  an  organism  ovoid  in  form,  with  a  thick 
clear  border,  the  rudiments  of  two  suckers,  a  digestive  tract,  and  excretory  system. 
Bilharzia  hxmatobia,  Cobbold  (1),  is  one  of  the  most  dangerous  human  parasites, 
and  occurs  in  the  blood  of  the  portal  vein  and  in  the  veins  of  the  mesentery  and 
bladder.  The  sexes  are  distinct,  the  female  being  from  16  to  20  mm.  in  length, 
and  somewhat  resembling  a  Nematodc  on  superficial  examination.  The  male  is 
only  from  10  to  14  mm.  in  length,  but  much  thicker.  The  surface  of  the  female  is 
covered  with  fine  spines  most  distinct  towards  the  tail ;  at  the  anterior  pointed 
extremity  is  the  oral  sucker,  from  which  a  narrow  opening  leads  into  a  wide 
pharynx,  followed  by  the  intestine,  which  at  first  forms  two  branches,  these 
again  uniting  posteriorly  to  Ihe  generative  organs.  The  ventral  sucker  is  placed 


only  0-2  mm.  behind  the  oral  one,  and  it  is  immediately  succeeded  by  a  long 
narrow  groove,  which  extends  down  the  ventral  surface  and  corresponds  to  the 
cunalis  gynsecpphorus  of  the  male  (see  fig.  4,  A). 

The  stages  in  the  life-history  of  Gasterostomum  are  so  remarkable  that  a  short 
account  of  them  must  be  given.  From  the  egg  there  escapes  (1)  a  club-shaped 
embryo,  which  in  a  manner  hitherto  unobserved  enters  the  freshwater  mussel, 
Anodonta  or  Unio,  where  it  forms  (2)  the  sporocyst  (fig.  4,  F) ;  this  is  several  centi 
metres  long  and  provided  with  lateral  branches ;  it  oecurs  chiefly  in  the  liver  and 
ovary,  and  it  is  best  developed  near  the  skin.  The  wall  of  the  sporocyst  consists 
of  cells,  muscles,  and  perhaps  a  cuticle ;  the  extremities  are  pointed  and  filled 
with  cells,  and  it  is  here  that  growth  takes  place.  Within  moniliform  dilatations 
of  these  ramified  tubes  are  formed  balls  of  cells,  eacli  of  which  develops  into  (3) 
a  "  bucephalus."  This  organism  (fig.  4,  E)  consists  of  a  small  oval  body  about 
0-25  mm.  in  length  with  a  double  tail.  At  one  extremity  is  a  mass  of  glands  with 
an  imagination  of  the  integument,  which  has  been  mistaken  by  many  observers 
for  the  alimentary  canal.  This,  however,  opens  about  the  middle  of  the  body, 
and  consists  of  a  muscular  pharynx,  a  forwardly  directed  oesophagus,  and  a 
simple  saccular  intestine.  The  excretory  system  terminates  in  an  S-s'iaped 
vesicle,  which  opens  posteriorly  in  such  a  way  that  its  contraction  drives  the 
fluid  into  the  tail,  whence  it  probably  finds  its  exit  by  osmosis.  Traces  of  genital 
organs  are  found  in  the  form  of  an  elongated  plug  of  cells  in  the  hinder  fourth 
of  the  body,  and  two  rounded  masses  of  undifferentiated  cells  situated  dorsally. 
The  tail  is  double,  and  from  about  0'5  to  2-5  mm.  long  according  to  its  state  of 
contraction.  Each  hulf  consists  of  a  spheroidal  basal  portion,  and  an  elongated 
tapering  filament.  These  caudal  appendages  contain  many  nucleated  connective- 
tissue  cells  with  fine  protoplasmic  processes.  The  larva:  swim  freely  in  the  water, 
but  sink  and  perish  after  about  twelve  hours,  unless  they  enter  the  mouth  of 
certain  fishes  (e.g.,  Leuciscus  erythrophthalmus),  when  (4)  they  lose  their  tails  and 
become  encapsuled  under  the  skin.  The  generative  organs  now  become  further 
developed;  cuticular  spines  and  the  anterior  sucker  are  formed.  If  the  fish  thus 
infected  be  swallowed  by  a  pike  or  perch  the  cyst  is  dissolved,  and  the  worms  (5) 
become  adult,  continue  to  live  in  the  intestine,  and  produce  eggs.  For  further 
details,  see  Ziegler  (12). 

Phylocfcnctic  Relations. — The  detailed  comparisons  of  Van  Beneden 
(9)  and  the  subsequent  researches  of  others  leave  no  doubt  that  the 
Trematoda  are  closely  related  to  the  Ccstoda.  A  consideration  of 
their  peculiarities  leads  moreover  to  the  opinion  that  the  former 
are  more  primitive  than  the  latter;  that  is  to  say,  the  common 
ancestors  of  the  two  groups  resembled  Trematodes  rather  than 
Cestodes.  The  ancestry  of  the  Trematoda  is  probably  to  be  sought 
in  types  such  as  the  Planarians  rather  than  the  Leeches  ;  characters 
uniting  them  with  the  former  are  the  possession  of  a  commonly 
branched  alimentary  canal  without  an  anus,  bait  with  a  powerful 
pharynx ;  the  generative  system  is  hermaphrodite,  and  similar 
arrangements  obtain  in  the  excretory  vessels,  nerves,  and  muscles, 
while  histological  agreements  also  are  not  wanting.  Furthermore, 
certain  forms  are  known  which  help  to  fill  up  the  gap  between  the 
two  groups :  Monocelis  caudatiis  has  a  discoid  posterior  organ  of 
attachment,  und  M.  jjrotractilis  a  true  sucker.  Such  forms  as  these 
could  scarcely  be  distinguished  from  ectoparasitic  Trematodes  ex 
cept  for  their  ciliated  epithelium  (Leuckart,  1).  In  this  connexion, 
however,  it  is  worth  while  to  call  attention  to  the  researches  of 
Fewkes  (40)  on  a  marine  cercai  ia,  which  had  a  tail  distinctly  annelid 
in  character,  with  bundles  of  bristles  disposed  at  intervals  along  it. 
Compare  also  Schauinsland  (41). 
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TRENCH,  EICHAUD  CHENEVIX  (1807-1886),  arch 
bishop  of  Dublin,  poet,  scholar,  and  divine,  was  born  at 
Dublin,  September  9,  1807,  and  graduated  at  Trinity 
College,  Cambridge,  in  1829.  While  incumbent  of  Curd- 
ridge  Chapel,  near  Bishop  Waltham  in  Hampshire,  he 
published  (1835)  The  Story  of  Justin  Martyr  and  other 
Poems,  which,  having  been  very  favourably  received,  was 
followed  in  1838  by  Sabbation,  Honor  Neale,  and  other 
Poems,  and  in  1842  by  Poems  from  Eastern  Sources.  These 
volumes  revealed  the  author  as  decidedly  the  most  gifted 
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of  the  immediate  disciples  of  Wordsworth,  with  a  warmer 
colouring  and  more  pronounced  ecclesiastical  sympathies 
than  the  master,  and  strong  affinities  to  Tennyson,  Keble, 
and  Milnes.  In  1841  he  resigned  his  living  to  become 
curate  to  Samuel  Wilberforce,  then  rector  of  Alverstoke, 
and  upon  Wilberforce's  promotion  to  the  deanery  of  West 
minster,  in  1845,  he  was  presented  to  the  rectory  of 
Itchenstoke.  In  1845  and  1846  he  preached  the  Hulsean 
lecture,  and  in  the  former  year  was  made  examining 
chaplain  to  Wilberforce,  now  bishop  of  Oxford.  He  was 
shortly  afterwards  appointed  theological  professor  and 
examiner  at  King's  College,  London.  In  1851  he  estab 
lished  his  fame  as  a  philologist  by  his  charming  little  work 
on  The  Study  of  Words,  originally  delivered  as  lectures  to 
the  pupils  of  the  Diocesan  Training  School,  Winchester. 
His  purpose,  as  stated  by  himself,  was  to  show  that  in 
words,  even  taken  singly,  "  there  are  boundless  stores  of 
moral  and  historic  truth,  and  no  less  of  passion  and  im 
agination  laid  up  " — a  truth  enforced  by  a  number  of  most 
apposite  illustrations.  The  book  may  be  regarded  as  a 
comment  on  the  saying  that  "language  is  fossil  poetry." 
It  was  followed  by  two  equally  delightful  little  volumes  of 
similar  character — English  Past  and  Present  (1855),  and  A 
Select  Glossary  of  English  Words  (1859).  All  have  gone 
through  numerous  editions,  and  they  have  probably  con 
tributed  more  than  all  the  labours  of  severer  but  less 
cultured  and  tasteful  philologists  to  promote  the  historical 
study  of  the  English  tongue.  Yet  Trench  did  little  more 
than  indicate  the  existence  of  a  vast  region  of  research 
extending  over  all  literary  languages.  Another  great 
service  to  English  philology  was  rendered  by  his  paper, 
read  before  the  Philological  Society,  "  On  some  Deficiencies 
in  our  English  Dictionaries"  (1857),  which  gave  the  first 
impulse  to  the  great  enterprise  now  proceeding  under 
the  auspices  of  Dr  Murray.  His  advocacy  of  a  revised 
translation  of  the  New  Testament  (1858)  powerfully  aided 
to  promote  another  great  national  undertaking.  In  1856 
he  published  a  valuable  essay  on  Calderon,  with  a  transla 
tion  of  a  portion  of  Life  is  a  Dream  in  the  original  metre. 
He  had  not,  meanwhile,  been  forgetful  of  professional 
claims  upon  his  pen.  In  1841  he  had  published  his  Notes 
on  the  Parables,  and  in  1846  his  Notes  on  the  Miracles, 
works  which,  containing  much  to  gratify  every  school  of 
thought,  and  little  to  offend  any,  obtained  the  most  exten 
sive  popularity,  and  have  been  resorted  to  by  English 
theologians  of  all  persuasions,  who  have  turned  the  author 
to  the  same  account  as  he  has  turned  his  patristic, 
Romanist,  and  Lutheran  predecessors.  There  is,  in  fact, 
very  little  originality  in  these  volumes,  but  they  are 
treasuries  of  erudite  and  acute  illustration,  selected  from 
various  quarters  with  admirable  judgment,  and  displayed 
with  consummate  taste. 

In  1856  Trench  was  raised  to  the  deanery  of  West 
minster,  probably  the  position  in  the  whole  church  which 
suited  him  best.  In  January  1864  he  was  advanced  to 
the  more  dignified  but  less  congenial  post  of  archbishop  of 
Dublin.  Stanley  had  been  named,  but  rejected  by  the 
Irish  Church,  and,  according  to  Bishop  Wilberforce's  corre 
spondence,  Trench's  appointment  was  favoured  neither  by 
the  prime  minister  nor  the  lord  lieutenant.  It  was,  more 
over,  unpopular  in  Ireland,  and  a  blow  to  English  litera 
ture  ;  yet  the  course  of  events  soon  proved  it  to  have  been 
most  fortunate.  Trench,  indeed,  could  do  nothing  to 
prevent  the  disestablishment  of  the  Irish  Church,  though 
he  resisted  with  dignity,  and  repelled  the  insidious  pro 
posal  that  she  should  do  execution  upon  herself.  But, 
when  the  disestablished  communion  had  to  be  reconstituted 
under  the  greatest  difficulties,  it  was  found  of  the  highest 
importance  that  the  occupant  of  his  position  should  be  a 
man  of  a  liberal  and  genial  spirit,  able  to  ward  off  the 


narrowness  which  would  have  alienated  the  sympathies  of 
English  churchmen,  and  sown  the  seeds  of  schism  in  a 
body  beyond  all  others  in  need  of  amity  and  unity.  This 
was  the  work  of  the  remainder  of  Trench's  life ;  and,  if 
less  personally  agreeable  and  of  less  general  utility  than 
the  literary  performances  which  might  have  been  expected 
from  him  if  he  had  remained  at  Westminster,  it  was  much 
more  weighty  and  important.  It  exposed  him  at  times  to 
considerable  misconstruction  and  obloquy,  but  he  came  to 
be  appreciated,  and,  when  in  November  1884  he  resigned 
his  archbishopric  from  infirmity,  clergy  and  laity  unani 
mously  recorded  their  sense  of  his  "  wisdom,  learning,  dili 
gence,  and  munificence."  He  had  found  time  for  Lectures 
on  Medi&val  Church  History  (1878)  ;  his  poetical  works 
were  rearranged  and  collected  in  two  volumes  (last  edition 
1885).  He  died  in  London,  after  a  lingering  illness,  on 
March  28,  1886. 

As  a  man  Trench  was  universally  beloved  and  esteemed.  He 
\vasremarkableforahigh  spirit,  munificence,  and  general  elevation 
of  sentiment.  As  a  prose  author  he  ranks  among  the  most  iiseful  and 
agreeable  of  his  generation,  and  may  almost  be  said  to  gain  in  both 
respects  by  his  deficiency  in  originality.  Both  as  Biblical  commen 
tator  and  philologist,  he  has  done  far  more  by  popularizing  the 
researches  of  more  exact  scholars  and  more  profound  thinkers  than 
he  could  have  done  by  striving  to  make  discoveries  of  his  own. 
For  durable  fame  as  a  poet  originality  is  indispensable,  and  here 
Trench  fails.  The  style  of  his  poems  is  frequently  admirable,  but 
even  when  not  obviously  derived  from  some  other  writer  it  wants 
the  stamp  of  strong  individuality.  He  has  written  little  beyond 
the  reach  of  any  man  uniting  exquisite  culture  to  the  accomplish 
ment  of  verse  :  the  pieces  where  poetry  seems  a  natural  language 
with  him  are  chiefly  to  be  found  among  his  elegiac  poems,  which 
express  real  personal  experience,  and  appeal  movingly  to  the 
heart.  (R.  G.) 

TRENCK,  the  name  of  two  barons  of  old  German 
extraction,  who,  endowed  with  exceptional  physical  powers, 
and  each  blending  to  a  singular  if  not  to  an  insane  degree 
the  hero  and  the  Bobadil,  have  left  startling  records  of  not 
wholly  dissimilar  adventures  and  misfortunes. 

1.  FRANZ,  BARON  VON  DER  TRENCK  (1711-1749),  was 
born  at  Reggio,  Calabria,  where  his  father  was  lieutenant- 
colonel  in  the  Austrian  service.  After  his  rough  early 
training  in  the  camp,  he  made  himself  so  unendurable  at 
the  college  of  Vienna  that  he  was  speedily  removed,  and 
entered  in  1727  as  ensign  in  the  Palfy  regiment,  from 
which,  however,  after  a  brief  but  riotous  course  of  duelling, 
gambling,  and  love-making,  he  received  a  new  dismissal. 
He  returned  to  his  father,  and,  on  the  outbreak  of  war 
between  the  Russians  and  Turks,  raised  a  corps  of  300  men 
at  his  own  expense  and  joined  the  Russian  army  on  the 
Hungarian  frontier.  His  brilliant  exploits  won  him  the 
favour  of  his  commander,  but  a  breach  of  orders,  followed 
by  an  assault  on  his  colonel,  brought  him  under  sentence 
of  death,  from  which  a  daring  feat  of  arms  alone  saved 
him.  A  sentence  of  exile  to  Siberia,  incurred  soon  after 
by  a  second  affray  with  a  superior  officer,  was  commuted 
to  imprisonment  at  Kieff  and  expulsion  from  the  country. 
His  term  of  imprisonment  having  expired,  he  retired  to  his 
estate,  where  he  armed  and  drilled  his  vassals,  and  in  a 
series  of  encounters  compelled  the  Slavonian  brigands  to 
seek  refuge  in  Turkish  territory.  From  these  marauders 
he  recruited  in  1740  the  formidable  body  of  pandours 
with  which  he  joined  the  levies  in  aid  of  Maria  Theresa. 
Repulsing  the  French  near  Linz,  he  penetrated  into 
Bavaria,  took  Deckendorf  and  Reichenhall,  and  destroyed 
Cham, — the  conduct  of  his  troops  being  marked  not  less 
by  atrocity  than  by  desperate  courage.  Recalled  to  Vienna 
to  render  account  for  the  cruelties  practised,  he  refused  to 
defend  himself,  and,  being  set  at  liberty,  rejoined  his  men, 
opened  in  1743  a  passage  across  the  Rhine  for  the  army, 
and  became  as  much  the  terror  of  Alsace  as  he  had  been 
of  Bavaria.  On  the  retreat  of  the  army  to  Bohemia  he 
covered  the  rear  and  took  several  towns,  but  had  his  right 
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foot  crushed  by  a  cannon-ball.  Maria  Theresa  sent  him  a 
surgeon,  and,  having  made  a  species  of  triumphal  entry 
into  Vienna,  he  resumed  his  command.  But  in  September 

1745,  after  having  boldly  penetrated  with  his  pandours  to 
the  tent  of  Frederick  II.,  he  suffered  the  king  to  escape 
him  while  his  followers  were  stopping  to  plunder,  and  he 
was   thereupon  accused   of   having   been  bribed  by  that 
monarch  to  release  him.     He  was  condemned  on  inquiry 
to   pay  an   indemnity   for   peremptory  dismissal   to   the 
officers  accusing  him,  but  he  refused  to  acknowledge  the 
sentence,  and,  raising  new  troops,  added  to  the  list  of  his 
exploits.     His  conduct  leading  to  a  renewal  of  the  inquiry, 
he  laid  hands  on  the  president  of  the  court-martial  and 
was  thrown  into  prison,  but  was  enabled  to  escape  by  the 
baroness  Lestock,  with  whom  he  fled  to  Holland.     He  was 
brought  back  to  Vienna,  and  condemned  to  perpetual  im 
prisonment  in  the  Spielberg,  where,  finding  escape  impos 
sible,  he  poisoned  himself,  October  1749,  at  the  age  of  38. 

See  his  autobiography — Merkwiirdiges  Leben  und  Thatcn  des 
Freiherrn  Franz  von  dcr  Trench,  Vienna,  1770  ;  also,  Franz  von  der 
Trench,  by  E.  F.  Hiibner,  with  preface  by  Schubart,  3  vols.,  1788. 

2.  FEIEDEICH,  FEEIHEEE  VON  DEE  TKENCK  (1726-1794), 
cousin  of  the  preceding,  born  at  Konigsberg,  16th  February 
1726.  His  precocious  abilities  won  him  the  favour  of 
Frederick  the  Great,  in  whose  guards  he  was  enrolled  at 
an  early  age  as  cadet,  and  by  whom  he  was  made  cornet  in 
1743  and  aide-de-camp  for  his  gallantry  in  1744.  An 
intrigue  with  the  princess  Amelia,  sister  of  the  king,  led 
to  his  temporary  confinement  until  the  campaign  of  1745 
recalled  him  to  the  army.  He  was  again  thrown  into 
prison,  however,  on  the  discovery  of  a  correspondence 
between  him  and  his  cousin,  then  fighting  with  his 
pandours  in  the  service  of  Maria  Theresa,  but  in  December 

1746,  after  many  failures,  he  succeeded  in  escaping  from 
the  fortress  of  Glatz.     He  went  to  Vienna,  was  involved  in 
several  duels  by  his  cousin,  who  was  too  closely  confined 
to  give  expression  to  his  animosities  except  by  proxy, 
and  finally  accepted  a  company  in  the  service  of  the  czar. 
On  the  declaration  of  peace  the  empress  Elizabeth  bestowed 
on  him  a  diamond-hilted  sword,  and  a  Russian  princess  left 
him  a  fortune,  which  was  still  further  increased  by  the 
death  of  his  cousin,  who,  on  condition  of  his  entering  none 
but  the  Austrian  service,  made  him  his  heir.     The  latter 
inheritance  being  heavily  burdened,  he   spent   the   next 
three  years  in  a  series  of  lawsuits,  and  then,  after  a  journey 
to  Italy,   became  a  captain    in  an  Austrian  regiment  of 
cuirassiers.     At  the  death  of  his  mother  he  revisited  Ger 
many,  but  was  promptly  seized  by  the  unforgetful  king 
and  closely  imprisoned  in  the  fortress  of  Magdeburg,  his 
efforts  to  escape  securing  him  the  honour  of  a  specially 
constructed   cell,    a   heavy   burden   of    chains,    and    the 
additional  punishment  of  being  roused  every  quarter  of  an 
hour  by  the  sentries.     Still  unsubdued,  he  found  means  to 
remove  his  chains  in  the  brief  intervals  afforded  him,  and 
occupied  himself  with  French  and  German  composition. 
In  the  meantime  the  princess  Amelia  had  not  ceased  to 
move  in  favour  of  his  release,  and  Trenck,  having  been  set 
free  in  1763,  returned  to  Vienna  only  to  be  reconfined 
there  as  a  lunatic.     He  was  speedily  released  by  the  inter 
vention  of  the  king,  and  raised  to  the  rank  of  major  by  way 
of  compensation ;   but,  being  by  this  time  satiated  with 
royal  patronage  and  prisons,  he  retired  to  Aix-la-Chapelle, 
commenced  business  as  a  wine  merchant,  and  devoted  his 
leisure  to  literature  and  politics,  publishing,  among  other 
works,  a  gazette  entitled  the  Friend  of  Man  and  an  attack 
on  Frederick  II.  as  the  "  Macedonian  hero."     His  com 
mercial  experiences,  however,  -were  not  encouraging,  and, 
after  spending  three  years  (1774-1777)  in  England,  he 
returned  to  Vienna,  became  the   secret  agent  of  Maria 
Theresa,  and  at  her  death  withdrew  to  his  castle  of  Zwer- 


bach,  where  he  gave  himself  to  agriculture  and  wrote  his 
famous  autobiography.  Not  until  1787  was  he  permitted 
to  return  to  his  own  country,  where  he  is  said  to  have  had 
an  affecting  interview  with  the  princess  Amelia  a  few  days 
before  her  death.  The  publication  of  his  memoirs  (Lebens- 
geschichte)  in  1786,  translated  into  French  by  himself  in 
1789,  gave  him  immediate  and  wide  notoriety,  and  wax 
effigies  of  the  illustrious  prisoner  in  his  chains  were  exhi 
bited  on  the  Parisian  boulevards  ct,  deux  sous  en  sortant. 
Despite  the  grounds  which  the  memoirs  undoubtedly 
furnish  for  Carlyle's  terse  characterization  of  him  as  an 
"  extensively  fabulous  blockhead,"  they  took  a  strong  hold 
of  the  popular  imagination,  and  obliterated  for  a  time  the 
fame  of  his  more  darkly  passionate  pandour  cousin.  The 
tragic  elements  in  the  story  were,  however,  to  be  empha 
sized  by  a  still  more  tragic  close.  His  ready  advocacy  of 
the  French  Revolution  involved  him  in  disgrace  with  the 
Austrian  authorities,  and,  after  deprivation  of  his  pension 
and  further  imprisonment,  he  set  out  towards  the  close  of 
1791  for  Paris.  In  place  of  an  enthusiastic  reception,  he 
was  arrested  by  order  of  the  Committee  of  Public  Safety 
as  a  secret  emissary  of  the  king  of  Prussia,  and,  after  con 
finement  in  the  St  Lazarus  prison,  was  literally  dragged 
to  the  guillotine  on  25th  July  1794.  His  Siimmtliche 
Gedichte  und  Schriften  were  published  at  Leipsic  in  1786. 
TRENDELENBURG,  FEIEDEICH  ADOLF  (1802-1872), 
one  of  the  chief  revivers  of  Aristotelian  study  in  the  pre 
sent  century,  was  born  on  November  30,  1802,  at  Eutin, 
near  Liibeck.  He  received  his  education-at  the  gymnasium 
of  his  native  town  and  at  the  universities  of  Kiel,  Leipsic, 
and  Berlin,  displaying  from  his  earliest  years  an  extra 
ordinary  industry  and  thirst  for  knowledge.  He  was  intro 
duced  to  philosophy  by  Konig,  the  rector  of  the  gymnasium 
a  Kantian ;  and  at  Kiel  he  came  under  the  influence  of 
Reinhold  and  Von  Berger,  to  the  latter  of  whom,  a 
follower  of  Schelling,  some  of  his  own  most  characteristic 
views  may  be  traced.  At  Berlin  he  heard  Hegel  and 
Schleiermacher ;  but  his  university  studies  lay  chiefly  in 
the  direction  of  classics  and  classical  philology  under 
Wachsmuth,  Hermann,  and  Boeckh.  The  combination  of 
the  philosopher  and  the  philologist,  together  with  a  defi 
nitely  historical  turn  of  mind,  is  what  is  most  distinctive 
of  all  Trendelenburg's  work.  He  became  more  and  more 
attracted  to  the  study  of  Plato  and  Aristotle,  and  his 
doctor's  dissertation,  published  in  1826,  was  an  attempt 
to  reach  through  Aristotle's  criticisms  a  more  accurate 
knowledge  of  the  Platonic  philosophy  (Platonis  de  Ideis 
et  Numeris  Doctrina  ex  Aristotele  Illustrata).  Recognizing 
the  sphere  in  which  his  best  life-work  could  be  done,  he 
declined  the  offer  of  a  classical  chair  at  Kiel,  and  accepted 
instead  a  post  as  tutor  to  the  son  of  Herr  von  Nagler, 
postmaster-general,  and  an  intimate  friend  of  Altenstein, 
the  enlightened  minister  of  education  in  Prussia.  He  held 
this  position  for  seven  years  (1826-33),  occupying  his 
leisure  time  with  the  preparation  of  a  critical  edition  of 
Aristotle's  De  Anima,  and  conscientiously  extending  his 
knowledge  in  all  directions.  His  acquaintance  with  Karl 
Ferdinand  Becker,  the  philologist  and  scientific  gram 
marian,  was  of  importance  for  his  own  views  on  the  origin 
of  the  logical  categories  and  the  relation  of  thought  to 
language.  In  1833  Trendelenburg  was  appointed  extra 
ordinary  professor  in  Berlin,  and  four  years  later  he  was 
advanced  to  an  ordinary  professorship.  During  nearly 
forty  years  he  proved  himself  markedly  successful  as  an 
academical  teacher,  treating  in  turn  all  the  usual  philo 
sophical  disciplines,  besides  holding  more  select  classes  for 
the  study  of  Aristotle  with  advanced  students.  During  the 
greater  part  of  that  time  he  had  also  to  examine  in  philo 
sophy  and  pedagogics  all  candidates  for  the  scholastic  pro 
fession  in  Prussia.  He  died  on  the  24th  of  January  1872. 
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It  was  with  a  view  to  the  philosophical  preparation  in  the 
gymnasia  that  he  published  (1836)  his  Elementu,  Logices  Aristo- 
telicte.  This  useful  little  book  contains  a  selection  of  passages  from 
the  Organon,  giving  in  a  connected  form  the  substance  of  Aristotle's 
logical  doctrine.  The  Greek  text  is  furnished  with  a  Latin  transla 
tion  and  notes,  and  at  a  later  date  Trendelenburg  supplemented 
this  book  with  further  explanations  for  the  use  of  teachers 
(Erlduterungen  zu  den  Elcmenten  der  aristotelischen  Logik.  1842). 
The  Elcmenta  has  passed  through  eight  editions,  and  the  Erlduter- 
unycn  through  three.  In  1840  appeared  the  first  of  his  important 
works,  which,  under  the  modest  title  of  Logische  Untersuchungen, 
develops  a  coherent  philosophical  theory,  besides  acutely  criticiz 
ing  other  standpoints,  and  in  particular  the  then  dominant  Hegelian 
system.  The  Logische  Untersuchungen  were,  indeed,  an  important 
factor  in  the  reaction  against  Hegel  which  set  in  about  that  time 
in  Germany.  Two  articles  written  by  Trendelenburg  in  the  con 
troversy  which  ensued  were  republished  separately,  under  the  title 
Die  logische  Frage  in  Hegel's  System  (1843).  A  secoud  and  en 
larged  edition  of  the  Logische  Untersuchungen  appeared  in  1862, 
and  a  third  in  1870.  In  1846  he  published  the  first  volume  of  his 
"Historical  Contributions  to  Philosophy"  (Historische  Beitrage 
zur  Philosophic),  containing  a  history  of  the  doctrine  of  the  cate 
gories,  which  forms  a  pendant  to  his  own  elaboration  of  the  same 
subject  in  the  Logische  Untersuchungen.  A  second  volume  of  the 
"Historical  Contributions  "  appeared  in  1855,  and  a  third  in  1867, 
consisting  of  detached  essays  on  points  of  interest  in  the  history  of 
philosophy.  A  number  of  these  are  papers  originally  read  before 
the  Prussian  Academy  of  the  Sciences,  of  which  Trendelenburg 
was  made  a  member  in  1846.  He  was  secretary  of  the  philosophico- 
historical  section  from  1847  till  1871,  and  devoted  much  of  his 
valuable  time  to  the  duties  devolving  upon  him.  A  number  of  his 
papers  dealing  with  non-philosophical — mainly  with  national  and 
educational — subjects  have  been  collected  in  his  Kleine  Schriften 
(2  vols.,  1871).  In  I860  the  second  of  his  larger  works  appeared, 
Naturrecht  auf  dem  Grunde  der  Ethik  (second  enlarged  edition, 
1868).  In  1865  Trendelenburg  became  involved  in  a  controversy 
with  Kuno  Fischer  on  the  interpretation  of  Kant's  doctrine  of 
space,  which  was  carried  on  with  no  little  acrimony  for  a  number 
of  years.  The  war  of  1870  drew  from  him  a  short  treatise  on  the 
defects  of  international  law, — Liicken  im  Volkerrecht.  He  had 
always  had  a  deeply  patriotic  interest  in  the  political  development 
of  Prussia,  and  through  Prussia  of  Germany,  and  in  the  stormy 
times  after  1848  had  even  acted  for  a  short  period  as  deputy  to 
the  Prussian  chamber. 

Trendelenburg's  philosophizing  is  conditioned  throughout  by  his 
loving  study  of  Plato  and  Aristotle,  whom  he  regards  not  as 
opponents  but  as  building  jointly  ou  the  broad  basis  of  idealism. 
His  own  standpoint  may  almost  be  called  a  modern  version '  of 
Aristotle  thus  interpreted.  While  denying  the  possibility  of  an 
absolute  method  and  an  absolute  philosophy,  as  contended  for  by 
Hegel  and  others,  Trendelenburg  was  emphatically  an  idealist  in 
the  ancient  or  Platonic  sense ;  his  whole  work  was  devoted  to  the 
demonstration  of  the  ideal  in  the  real.  But  he  maintained  that 
the  procedure  of  philosophy  must  be  analytic,  rising  from  the 
particular  facts  to  the  universal  in  which  we  find  them  explained. 
We  divine  the  system  of  the  whole  from  the  part  we  know,  just  as 
from  a  torso  we  may  reconstruct  a  work  of  art ;  but  the  process  of 
reconstruction  must,  in  the  case  of  philosophy,  remain  approxi 
mative.  Our  position  forbids  the  possibility  of  a  final  system. 
Instead,  therefore,  of  constantly  beginning  afresh  in  speculation,  it 
should  be  our  duty  to  attach  ourselves  to  what  may  be  considered 
the  permanent  results  of  historic  development.  The  classical 
expression  of  these  results  Trendelenburg  finds  mainly  in  the 
Platonico- Aristotelian  system.  The  philosophical  question  is  stated 
thus — How  are  thought  and  being  united  in  knowledge  ?  how  does 
thought  get  at  being  ?  and  how  does  being  enter  into  thought  ? 
Proceeding  on  the  principle  that  like  can  only  be  known  by  like, 
Trendelenburg  next  reaches  a  doctrine  peculiar  to  himself  (though 
based  upon  Aristotle)  which  plays  a  central  part  in  his  speculations. 
Motion  is  the  fundamental  fact  common  to  being  and  thought ;  the 
actual  motion  of  the  external  world  has  its  counterpart  in  the 
constructive  motion  which  is  involved  in  every  instance  of  percep 
tion  or  thought.  From  motion  he  proceeds  to  deduce  time,  space, 
and  the  categories  of  mechanics  and  natural  science.  These,  being 
thus  derived,  are  at  once  subjective  and  objective  in  their  scope. 
It  is  true  matter  can  never  be  completely  resolved  into  motion, 
but  the  irreducible  remainder  may  be  treated  like  the  irpwrrj  uArj 
of  Aristotle  as  an  abstraction  which  we  asymptotically  approach 
but  never  reach.  The  facts  of  existence,  however,  are  not  ade 
quately  explained  by  the  mechanical  categories.  The  ultimate  inter 
pretation  of  the  universe  can  only  be  found  in  the  higher  category 
of  End  or  final  cause.  Here  Trendelenburg  finds  the  dividing  line 
between  philosophical  systems.  On  the  one  side  stand  those  which 
acknowledge  none  but  efficient  causes, — which  make  force  prior  to 
thought,  and  explain  the  universe,  as  it  were,  a  tergo.  This  may 
be  called,  typically,  Democratism.  On  the  other  side  stands  the 
*'  organic  "  or  teleological  view  of  the  world,  which  interprets  the 


parts  through  the  idea  of  the  whole,  and  sees  in  the  efficient  causes 
only  the  vehicle  of  ideal  ends.  This  may  be  called  in  a  wide  sense 
Platonism.  Systems  like  Spinozism,  which  seem  to  form  a  third 
class,  neither  sacrificing  force  to  thought  nor  thought  to  force,  yet 
by  their  denial  of  final  causes  inevitably  fall  back  into  the  Demo- 
critic  or  essentially  materialistic  standpoint,  leaving  us  with  the 
great  antagonism  of  the  mechanical  and  the  organic  systems  of 
philosophy.  The  latter  view,  which  receives  its  first  support  in 
the  facts  of  life,  or  organic  nature  as  such,  finds  its  culmination 
and  ultimate  verification  in  the  ethical  world,  which  essentially 
consists  in  the  realization  of  ends.  Trendelenburg's  Naturrecht 
may,  therefore,  be  taken  as  in  a  manner  the  completion  of  his 
system,  his  working  out  of  the  ideal  as  present  in  the  real.  The 
ethical  end  is  taken  to  be  the  idea  of  humanity,  not  in  the  abstract 
as  formulated  by  Kant,  but  in  the  context  of  the  state  and  of 
history.  Law  is  treated  throughout  as  the  vehicle  of  ethical 
requirements.  In  Trendeleuburg's  treatment  of  the  state,  as  the 
ethical  organism  in  which  the  individual  (the  potential  man)  may 
be  said  first  to  emerge  into  actuality,  we  may  trace  his  nurture  on 
the  best  ideas  of  Hellenic  antiquity.  (A.  SE.) 

TRENT  (Tridentum;  Ital.  Trento ;  Germ.  Trient),  a 
city  of  the  Austrian  empire,  capital  of  Italian  or  "  Welsch  " 
Tyrol,  stands  on  the  left  bank  of  the  Adige,  where  it  is 
joined  by  the  Fersina,  on  the  Brenner  Railway,  35  miles 
below  Botzen  and  60  miles  above  Verona.  It  has  a  very 
picturesque  appearance,  especially  when  approached  from 
the  north,  with  its  embattled  walls  and  towers  filling  the 
whole  breadth  of  the  valley,  a  conspicuous  feature  being 
the  rocky  citadel  of  Dos  Trento  (the  Roman  Verruca)  on 
the  right  bank  of  the  river.  Of  the  old  walls  some  massive 
remains  are  attributed  by  local  tradition  to  Theodoric  the 
Goth.  Notwithstanding  many  symptoms  of  decay,  Trent, 
with  its  numerous  palaces,  substantial  houses,  broad  streets, 
and  spacious  squares,  still  retains  the  aspect  of  a  flourish 
ing  Cisalpine  town.  In  appearance  it  is  quite  Italian,  and 
the  inhabitants  speak  Italian  only.  The  cathedral,  on 
the  south  side  of  the  spacious  Piazza  del  Duomo,  was 
begun  in  its  present  form  in  1212,  and  finished  about  the 
beginning  of  the  15th  century.  It  preserves,  however, 
some  Lornbardic  features  of  ornamentation  in  the  portals 
and  elsewhere  which  possibly  date  from  the  7th  or  8th 
century.  The  church  of  St  Maria  Maggiore,  a  simple  but 
good  example  of  the  Italian  style  of  the  15th  century,  was 
the  meeting-place  of  the  famous  council  (see  below),  and 
possesses  a  picture  containing  portraits  of  the  members. 
Trent  is  the  seat  of  a  prince-archbishop,  and  has  all  the 
public  offices  according  with  its  administrative  rank.  It 
has  a  museum  and  library,  a  gymnasium,  a  "lyceuni,"  a 
seminary,  and  a  deaf  and  dumb  institute.  The  chief 
industries  are  silk-spinning  and  weaving,  tanning,  sugar- 
refining,  and  glass-blowing ;  and  there  is  considerable  trade 
in  wine,  grain,  and  fruit,  as  also  in  marble  from  the 
extensive  quarries  in  the  neighbourhood.  The  population 
in  1880  was  19,585. 

Tridentum  is  mentioned  by  the  geographers  as  capital  of  the  Tri- 
dentini,  and  seems  ultimately  to  have  been  made  a  Roman  colony. 
It  suffered  much  during  the  period  of  barbaric  invasion,  but  was 
resuscitated  by  Theodoric,  becoming  the  seat  successively  of  Gothic 
and  Lombard  dukes  and  Frankish  counts.  In  1027  it  passed  under 
the  rule  of  its  bishops,  with  whom  it  had  frequent  disputes,  in 
which  it  sought  the  favour  and  alliance  of  the  lords  of  Tyrol.  Tho 
Venetians  made  repeated  efforts  to  set  up  the  lion  of  St  Mark  within 
the  walls  of  Trent,  but  were  decisively  and  finally  repulsed  in  1487. 

TRENT,  THE  COUNCIL  OF,  which  may  be  described  as 
the  watershed  of  Roman  Catholicism  and  Protestantism, 
is  the  most  important  occurrence  in  post^mediseval  church 
history.  It  is  the  culminating  event  in  a  long  series  of 
similar  assemblies,  convoked  to  remedy  the  evils  occasioned 
during  and  by  the  great  schism  of  the  papacy,  and  by  the 
dissolution  of  lay  and  clerical  morals  to  which  the  pagan 
temper  of  the  Renaissance  had  largely  contributed.  But 
the  councils  of  Pisa,  Constance,  Basel,  Ferrara-Florence, 
and  the  Lateran  had  met  and  parted  without  attempting 
to  deal  effectually  with  any  of  the  practical  scandals  and 
abuses  in  the  church  which  were  sapping  the  loyalty  and 


544 


TRENT 


[COUNCIL. 


affection  it  had  formerly  enjoyed ;  and  these  repeated  fail 
ures,  by  destroying  all  hope  of  redress  at  the  hands  of  the 
constituted  authorities,  precipitated  the  crash  of  the  Re 
formation,  which  was  in  its  inception  scarcely  concerned 
with  doctrinal  issues  directly,  but  aimed  mainly  at  faults 
of  administration  and  morals. 

Consequently  a  largely  new  problem  presented  itself 
for  solution,  and  necessitated  a  fundamental  change  in 
the  attitude  of  those  concerned.  Hitherto,  whatever  may 
have  been  the  fierceness  and  bitterness  of  the  disputes 
which  the  15th-century  councils  had  attempted  to  allay, 
they  were,  so  to  speak,  family  quarrels  between  members 
of  the  same  great  household,  accustomed  to  the  same  mode 
of  looking  at  religious  questions,  acknowledging  the  same 
hierarchy,  and  accepting  the  same  standards,  and  thus 
with  a  vast  body  of  agreement  to  go  upon  as  a  basis  of 
reconciliation,  leaving  only  comparatively  minor  details  to 
be  adjusted.  But  the  German  and  Swiss  Reformation  had 
generated  new  communions,  novel  alike  in  their  polity  and 
much  of  their  theology,  and  in  active  revolt,  not  merely 
against  this  or  that  detail  or  abuse,  but  against  the  Roman 
Catholic  Church  in  its  entirety,  hierarchical,  doctrinal,  and 
political.  The  movement  had  not  been  confined  long  to  its 
earlier  limits,  but  had  spread  over  all  western  Europe,  had 
virtually  conquered  Holland  and  Scandinavia,  was  mak 
ing  great  strides  in  France  and  England,  and  was  begin 
ning  to  threaten  even  Italy  and  Spain.  Thus,  the  task  was 
no  longer  the  comparatively  simple  one  of  satisfying  the 
demands  of  friendly  remonstrants,  but  of  winning  back 
alienated  nations,  and,  if  that  were  too  much  to  hope 
for,  at  least  of  saving  the  remnant  of  the  Roman  obedience 
from  further  disintegration.  And  for  this  purpose  it  was 
no  longer  sufficient,  as  it  would  have  been  a  few  years 
earlier,  to  discuss  administrative  details  alone,  but  a  review 
of  the  whole  theological  fabric  of  Latin  Christianity,  no 
part  of  which  had  been  left  wholly  unimpeached,  became 
a  necessary  factor  in  any  possible  scheme  of  reconcilia 
tion.  True,  a  precedent  had  been  set  in  the  theological 
discussions  at  the  council  of  Ferrara-Florence,  with  its 
abortive  effort  to  reunite  Oriental  and  Latin  Christendom, 
but  the  area  and  number  of  differences  to  be  reconciled 
upon  that  occasion  were  incomparably  smaller  than  those 
which  had  subsequently  arisen,  and  the  situation  was  thus 
one  of  extreme  difficulty  and  delicacy,  since  there  was 
always  the  danger  of  alienating  many  who  had  continued 
loyal  so  far,  if  very  large  concessions  were  made  to  the 
revolted  Protestants,  not  a  few  of  whom,  besides,  had 
already  passed  beyond  the  possibility  of  reconciliation. 
But,  on  the  other  hand,  Luther  had  himself  appealed  to  a 
general  council  from  the  bull  "  Exsurge  Domine  "  launched 
at  him  by  Leo  X.  in  1520,  and  his  demand  was  taken  up 
by  the  emperor  and  the  princes  of  Germany,  whether 
Catholics  or  Protestants,  as  the  only  conceivable  means 
of  terminating  a  crisis  whose  religious  and  political  results 
might  prove  far  more  serious  than  even  the  least  hopeful 
ventured  to  forecast.  There  was  thus  steady  pressure  from 
one  side  put  upon  the  Roman  curia  to  obtain  the  con 
vocation  of  such  a  council,  while  scarcely  less  resistance 
to  the  proposal  was  offered  by  two  very  unlike  parties  in 
the  Roman  Church  itself.  For  not  only  did  those  oppose 
it  who  were  interested  in  the  maintenance  of  the  principal 
abuses  complained  of,  and  who  feared  that  sweeping 
measures  might  be  taken  for  their  abolition,  but  some  of 
the  ablest  champions  of  internal  reforms,  such  as  Cardinals 
Sadolet,  Contarini,  and  Reginald  Pole,  were  equally  hostile 
to  it,  for  the  very  different  reason  that  they  believed  any 
such  council  likely  to  contain  a  majority  determined  on 
making  it  as  abortive  as  those  great  synods  had  been 
which  were  fresh  in  the  memory  of  all.  Accordingly,  this 
section  gave  its  voice  for  the  alternative  scheme  of  pro 


ceeding  by  way  of  less  formal  conferences,  at  which 
mutual  explanations  and  concessions  might  be  made  by 
Catholics  and  Protestants,  whereby  a  modus  vivendi  could 
be  established,  with  less  chance  of  the  whole  effort  being 
wrecked  by  the  intrigues  of  those  who  desired  nothing 
less  than  practical  reforms.  A  fresh  difficulty  was  pre 
sented  by  the  opposition  of  the  German  princes  to  the 
assemblage  of  the  council  at  Rome  or  anywhere  outside 
Germany,  as  they  distrusted  the  probable  action  of  the 
Italian  element,  certain  to  preponderate  in  that  event ; 
and,  as  the  curia  was  equally  bent  on  holding  it  within 
the  sphere  of  direct  papal  influence,  this  dispute  made  it 
impracticable  to  agree  even  on  the  preliminaries  during 
the  pontificates  of  Hadrian  VI.  and  Clement  VII.  The 
diet  of  Spires  in  1529  renewed  the  demand  for  a  general 
council,  to  be  held  in  some  large  German  city  ;  and  the 
diet  of  Augsburg  in  1530  summoned  the  Lutherans  to 
return  into  Catholic  communion  at  once  and  uncondition 
ally,  leaving  their  doctrines  (formulated  in  the  Confession 
of  Augsburg  that  very  year)  to  be  judged  of  in  a  future 
council,  which  the  emperor  Charles  V.  pledged  himself  to 
obtain  within  a  brief  space.  Clement  VII.,  then  pope, 
was  displeased  at  this  initiative  on  the  emperor's  part,  but 
offered  to  convoke  a  council  in  some  Italian  city,  such  as 
Mantua  or  Milan,  belonging  to  the  empire,  and  outside  the 
States  of  the  Church, — expressing  his  wish  that  Charles  V. 
should  personally  attend  it.  But  he  hampered  this  pro 
posal  with  conditions  which  made  it  valueless  for  the  main 
object  of  such  an  assembly,  by  declaring  that  no  theo 
logical  questions  upon  which  the  church  had  spoken  could 
be  reopened,  and  that,  if  Protestants  were  to  be  admitted 
to  the  council  at  all,  it  must  be,  not  as  disputants,  but  as 
on  their  trial,  and  pledged  beforehand  to  submit  to  the 
decisions  of  the  council.  No  result,  consequently,  followed 
upon  this  step,  nor  was  an  embassy  which  Clement  sent 
in  1533  to  the  German  princes  and  to  the  kings  of  France 
and  England  with  very  similar  provisions  more  successful, 
for  it  merely  drew  out  a  peremptory  rejection  of  the 
scheme  from  the  Protestants  assembled  at  Schmalkald,  by 
the  emperor's  desire,  for  the  purpose  of  discussing  it.  So 
the  matter  rested  till  the  accession  of  Alexander  Farnese 
to  the  papal  throne  as  Paul  III.  in  1534.  A  much  abler 
man  than  his  predecessor,  he  was  also  more  alive  to  the 
imperative  need  of  at  least  appearing  to  approve  some 
measure  of  reform,  if  the  church  was  to  be  saved  from 
impending  dangers  (indeed,  a  report  on  this  subject,  drawn 
up  at  his  desire  by  a  committee  of  cardinals  in  1536,  is 
one  of  the  most  important,  documents  of  the  era),  and  he 
was  thought  to  be  favourable  to  the  project  of  a  council, 
whereas  there  is  little  doubt  that  Clement  VII.  had 
weighted  his  acceptance  of  the  plan  with  impossible  con 
ditions,  in  order  to  avoid  its  realization,  yet  so  as  to  let  the 
responsibility  of  refusal  rest  with  others  than  himself. 
Paul  III.  sent  Vergerio  as  envoy  into  Germany,  to  confer 
with  the  emperor  and  the  princes,  offering  to  convoke  a 
council  at  Mantua,  and  urging  the  danger  of  attempting 
to  hold  it  in  Germany,  by  reason  of  the  violent  lengths  to 
which  the  Anabaptists  were  then  proceeding.  But,  while 
the  Catholic  princes  were  content  with  this  offer,  it  was 
refused  by  the  Protestants,  and  the  ambassadors  of  France 
and  England  supported  them  in  their  attitude.  Vergerio, 
who  had  also  a  fruitless  interview  with  Luther,  returned 
to  Rome  early  in  1536,  but  Paul  III.  was  not  discouraged 
by  his  failure,  and  proposed,  in  a  consistory  on  April  8,  to 
convoke  a  council  at  Mantua.  This  plan  was  in  turn 
upset,  not  only  by  the  continued  resistance  of  the 
Protestants,  but  by  the  refusal  of  the  duke  of  Mantua  to 
permit  the  use  of  his  city  for  such  a  purpose,  unless  upon 
conditions  which  the  pope  was  unwilling  to  accept. 
Notice  was  accordingly  given  of  a  council  to  be  opened 
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at  Vicenza  on  May  1,  1538,  and  legates  were  despatched 
thither  to  make  the  preliminary  arrangements,  and  to 
preside  so  soon  as  the  members  should  assemble.  But 
when  the  appointed  time  was  only  five  days  off  not  one 
bishop  had  arrived,  and  the  pope  was  forced  to  prorogue 
the  council  again  and  again.  Meanwhile,  the  method 
which  Contarini  and  Sadolet  had  recommended,  that  of 
conferences  between  the  Catholics  and  Protestants,  was 
being  acted  on  in  Germany,  and  meetings  of  this  nature 
were  convened  successively  at  Haguenau,  Worms,  and 
Ratisbon,  at  the  last  of  which,  in  1541,  Contarini  was 
present  as  legate  of  the  pope,  and  showed  so  much  tact, 
moderation,  and  sympathy  that  he  succeeded  in  securing 
a  large  measure  of  agreement  upon  the  controversies  in 
dispute,  notably  on  the  vexed  question  of  Justification. 
But,  as  his  concessions  and  explanations  were  promptly 
repudiated  at  Rome,  no  practical  result  followed.  In  1542 
Paul  III.  sent  Morone  as  his  envoy  to  the  diet  of  Spires 
to  offer  Trent  as  his  final  concession  of  the  place  of 
assembly,  on  the  ground  that  its  position  in  Tyrol,  and  its 
being  part  of  the  dominions  of  the  king  of  the  Romans, 
ought  to  meet  all  the  reasonable  requirements  of  the 
German  princes.  Ferdinand,  king  of  the  Romans,  who 
presided  at  the  diet,  was  content  with  this  offer,  as  were 
the  Catholic  princes  generally,  but  the  Protestants  con 
tinued  to  object,  and  refused  any  council  which  should  not 
be  completely  free  from  papal  influence  and  authority. 
However,  the  pope  issued,  on  May  22,  1542,  a  bull 
appointing  the  meeting  of  the  council  for  November  1  fol 
lowing.  He  sent  three  legates  to  Trent  to  make  prepara 
tions, — Morone,  Parisio,  and  Reginald  Pole ;  but  they  did 
not  reach  the  city  till  three  weeks  later  than  the  appointed 
date  for  opening  the  council,  and  so  few  bishops  arrived 
during  seven  months  from  that  time  that  it  was  necessary 
to  prorogue  the  assembly.  In  fact,  the  idea  of  the  council 
was  distasteful  to  a  very  large  proportion  of  the  Latin 
clergy,  especially  such  as  apprehended  danger  to  their 
private  interests  from  the  reforming  plans  of  the  pope,  and 
also  such  as  were  alarmed  lest  serious  religious  innova 
tions  might  be  made  in  order  to  conciliate  the  Protestants. 
While  this  delay  continued,  another  diet  at  Spires  in 
1544  resulted  in  great  advantages  to  the  Lutherans,  who 
availed  themselves  of  the  political  straits  of  Charles  V. 
to  extort  several  important  concessions  from  him.  The 
obnoxious  edicts  passed  against  them  at  "Worms  and 
Augsburg  were  rescinded ;  they  were  permitted  to  retain 
such  ecclesiastical  property  as  they  had  seized ;  they  were 
made  eligible  for  such  civil  and  ecclesiastical  offices  as  had 
been  previously  barred  against  them ;  and  general  tolera 
tion  for  the  time  being  was  established.  This  policy  was 
extremely  distasteful  to  the  pope,  who  addressed  a  brief 
to  the  emperor,  strongly  remonstrating  against  it,  and 
renewing  his  offer  of  a  council.  Charles  V.,  who  had  not 
been  a  free  agent  in  the  matter,  was  much  of  the  pope's 
mind,  and  proceeded  to  relieve  himself  of  one  difficulty  in 
the  way  of  reversing  his  action,  by  concluding  peace  with 
Francis  I.  of  France  on  September  8,  1544.  Hereupon 
Paul  III.  directed  public  thanksgivings  to  be  offered 
throughout  the  whole  Latin  Church,  and  issued  a  bull 
removing  the  suspension  of  the  council,  and  summoning 
it  to  meet  at  Trent  on  March  15, 1545.  Unable  from  age 
and  illness  to  be  present  himself,  as  he  had  wished,  he 
named  Giammaria  del  Monte,  bishop  of  Palestrina  (after 
wards  Pope  Julius  III.),  Marcello  Cervini  (afterwards  Pope 
Marcellus  II.),  and  Reginald  Pole  as  his  legates.  The  ex 
perience  of  former  abortive  openings  was  repeated,  for 
they  found  but  one  bishop  awaiting  them,  and  so  few  con 
tinued  to  arrive  that  a  fresh  prorogation  was  forced  upon 
the  legates,  and  the  pope,  in  the  bull  authorizing  this 
action,  added  a  proviso  that  no  proxies  should  be  received, 


but  that  all  bishops  summoned  should  attend  in  person, 
under  severe  penalties  for  contumacy.  On  November  7, 
1545,  the  legates  received  final  instructions  to  open  the 
council  upon  December  13,  and  did  so  with  solemn  cere 
monial,  but  only  as  a  formal  initiative  of  the  proceedings, 
for  the  first  session  was  postponed  till  January  7,  1546. 
When  that  time  arrived,  no  more  than  some  five  and 
twenty  archbishops  and  bishops,  five  generals  of  religious 
orders,  and  the  ambassadors  of  King  Ferdinand  had  as 
sembled,  and  none  of  the  conciliar  officers  had  yet  been 
nominated,  nor  any  programme  of  procedure  sketched  out. 
The  most  important  question  arising  under  this  last  head 
was  whether  the  voting  should  be  taken  by  nations,  as  at 
the  council  of  Constance,  or  by  individuals,  and  the  matter 
was  referred  to  the  pope,  who  gave  his  decision  for  the 
latter,  as  at  once  the  more  ancient  (since  Constance  and 
Basel  were  the  only  precedents  for  the  national  vote)  and 
the  more  convenient.  Moreover,  this  ruling  secured  from 
the  outset  a  working  majority  of  Italian  bishops  in  the 
assembly,  at  once  by  reason  of  the  small  size  of  the  average 
Italian  diocese,  and  of  the  greater  ease  with  which  Trent 
could  be  reached  from  Italy  than  from  any  other  country 
which  sent  representatives  thither,  besides  enabling  the 
pope  to  swell  the  majority  (as  in  the  Vatican  council  three 
centuries  later)  with  bishops  in  partibus,  having  no 
dioceses  or  jurisdiction,  thus  amply  justifying  the  objec 
tion  taken  all  along  by  the  German  Protestants  to  the 
assemblage  of  the  council  anywhere  outside  Germany. 

Some  preliminaries  had  to  be  settled  before  the  second  session, 
and  the  plan  of  holding  private  "general  congregations,"  where 
theologians  of  non-episcopal  rank  could  sit  and  share  in  the  dis 
cussion  and  preparation  of  the  decrees  to  be  proposed  and  voted  on 
in  public  session,  was  at  once  adopted  and  observed  thenceforward. 
And  first,  the  question  was  raised  whether  any  persons  except 
bishops  should  be  allowed  to  vote  upon  matters  of  doctrine.  The 
decision  was  that  the  vote  should  be  allowed  to  the  generals  of 
religious  orders  also,  and  that  the  right  of  the  proxies  of  absent 
bishops  to  vote  should  be  referred  to  the  pope.  The  title  to  be 
given  to  the  council  at  the  head  of  the  decrees  in  each  session  was 
then  discussed,  and  a  proposal  to  add  the  words  "representing  the 
church  universal "  (as  at  Basel  and  Constance)  to  the  usual  formula 
"general  and  oecumenical"  was  rejected  at  the  instance  of  the 
legates,  as  indirectly  menacing  to  papal  autocracy.  The  legates 
also  privately  informed  the  pope  that  the  majority  of  the  members 
desired  to  take  up  the  question  of  practical  reforms  before  that  of 
doctrine,  and  that  it  might  be  necessary  to  yield  the  point  to  avoid 
scandal  or  the  imputation  of  sympathy  with  abuses,  but  that  they 
would  insist,  in  that  case,  on  making  the  measures  of  reform  apply 
all  round,  to  princes  and  laymen  as  well  as  to  ecclesiastics,  which 
would  probably  damp  the  ardour  of  its  advocates. 

The  actual  business  of  the  second  session  (January  7,  1546)  was 
confined  to  the  promulgation  of  a  decree  touching  the  discipline  to 
be 'observed  by  the  members  of  the  council  during  its  progress,  as 
well  in  the  matters  of  their  private  devotion  and  their  food  as  in 
the  conduct  of  the  debates.  The  congregations  which  preceded 
the  third  session  were  mainly  occupied  with  debating  the  thorny 
question  of  the  order  in  which  the  discussion  of  faith  and  of  dis 
cipline  was  to  come,  and  it  was  at  last  agreed  to  take  them 
simultaneously. 

So  few  additional  bishops  had  arrived  up  to  this  time  that  it  was 
judged  inexpedient  to  promulgate  any  decrees  in  the  third  session 
(February  4, 1548),  and  little  was  done  except  the  public  recitation 
of  the  Niceno-Constantinopolitan  creed  as  the  authoritative  con 
fession  of  the  Roman  Church,  and,  as  the  council  worded  it,  "that 
firm  and  only  foundation  against  which  the  gates  of  hell  shall  not 
prevail. "  A  fortnight  after  this  third  session  Martin  Luther  died 
(February  18,  1546),  just  as  the  situation  in  Germany  was  becoming 
more  strained,  and  the  emperor,  alarmed  at  the  rapid  advance  of 
Reformed  opinions  and  practices  (notably  in  the  Palatinate,  where 
the  elector  had  made  large  concessions),  was  taking  measures  for 
suppressing  the  religious  revolt  by  force  of  arms.  The  canon  of 
Scripture  was  proposed  in  the  congregations  before  the  fourth 
session  as  the  subject  for  discussion,  and  the  three  following 
questions  were  raised : — (1)  "Were  all  the  books  of  both  Testaments 
to  be  approved  and  received  ?  (2)  Was  there  to  be  a  fresh  inquiry 
into  their  canonical  character  before  giving  such  approval?  (3) 
Should  there  be  any  distinction  drawn  between  the  books,  as  being 
some  of  them  read  merely  for  moral  instruction,  and  others  for 
proving  the  doctrines  of  Christian  belief?  The  first  of  these 
questions  was  decided  affirmatively.  The  second  led  to  much  de- 
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bate ;  the  conclusion  arrived  at  was  that  a  secret  examination  of 
the  evidence  should  be  made,  but  not  suffered  to  appear  in  the 
public  acts  of  the  council.  The  third  question  was  decided  nega 
tively.  These  congregations  were  the  first  wherein  theological 
experts  and  canonists,  not  being  members  of  the  council,  were 
admitted  to  a  share  in  the  discussions.  The  nature  and  function 
of  tradition  was  also  debated  at  this  time,  and  the  legates  informed 
the  pope  that  there  was  a  strong  tendency  in  the  council  to  set  it 
aside  altogether,  and  to  make  Scripture  the  sole  standard  of  appeal. 
Another  burning  question  debated  was  that  of  vernacular  transla 
tion  and  lay  study  of  Scripture.  The  result,  in  the  fourth  session 
(April  8,  1546),  was  the  promulgation  of  two  decrees,  the  first  of 
which  enacts,  under  anathema,  that  Scripture  and  tradition  are  to 
be  received  and  venerated  equally,  and  that  the  deutero-canonical 
books  are  part  of  the  canon  of  Scripture.  The  second  decree  de 
clared  the  Vulgate  to  be  the  sole  authentic  and  standard  Latin 
version,  and  gave  it  such  authority  as  to  supersede  the  original 
texts ;  forbade  the  interpretation  of  Scripture  contrary  to  the  sense 
received  by  the  church,  "or  even  contrary  to  the  unanimous  con 
sent  of  the  fathers " ;  imposed  various  restrictions  upon  printers 
and  vendors  of  Bibles ;  made  licences  to  read  any  Biblica)  .manu 
script  or  publication  compulsory ;  and  prohibited  the  application 
of  Scripture  language  to  profane  and  superstitious  purposes.  The 
subjects  next  taken  up  were  the  .doctrine  of  original  sin  and  the 
reformation  of  abuses  concerned  with  preachers  and  lecturers,  which 
were  made  the  matter  of  two  decrees  in  the  fifth  session  (June  17, 
1546).  The  most  noticeable  point  in  the  former  is  the  saving 
clause,  whereby  the  tenet  of  the  Immaculate  Conception  of  the 
Blessed  Virgin  is  excepted  from  decision,  and  left  open  ;  the  latter 
enjoins  the  erection  of  a  lectureship  of  Scripture  in  all  cathedrals, 
collegiate  churches,  and  monasteries,  imposes  the  duty  of  preaching 
upon  all  bishops  and  persons  with  cure  of  souls,  lays  down  stringent 
rules  as  to  preaching  licences,  and  forbids  the  "  questors  "  (that 
is,  the  collectors  of  alms  commissioned  by  the  mendicant  orders) 
to  preach  anywhere.  There  was  a  treaty  concluded  between  the 
pope  and  the  emperor  a  few  days  after  this  session,  to  make  war 
against  the  German  Protestants  on  the  express  ground  of  their 
refusal  to  submit  to  the  council,  and  from  this  may  be  dated  the 
end  of  any  serious  effort  in  the  council  itself  to  deal  with  the 
question  of  reconciliation,  although  the  original  motive  for  its 
convocation.  Moreover,  so  little  interest  was  felt  even  by  the 
Roman  episcopate  in  the  proceedings  at  Trent  that,  instead  of  fresh 
accessions  coming  to  recruit  the  small  numbers  present,  constant 
defections  took  place,  and  a  proposal  to  stop  this  by  forbidding 
any  bishop  to  quit  Trent  without  formal  permission  was  carried. 
The  doctrine  of  Justification,  made  a  burning  question  by  the  pro 
minence  given  to  it  in  Lutheran  theology,  was  next  taken  up,  and, 
this  being,  so  to  speak,  a  new  controversy,  with  few  precedents 
to  guide  the  council,  the  discussion  was  proportionably  protracted. 
It  is  noteworthy  that  Luther's  views  found  some  supporters,  and 
the  resignation  of  the  legateship  at  this  time  by  Reginald  Pole, 
and  his  departure  from  the  council,  never  to  return,  is  attributed  to 
his  dissatisfaction  with  the  conclusions  arrived  at  upon  this  subject 
in  its  decree.  The  disciplinary  question  discussed  at  this  time  was 
that  of  the  obligation  of  residence,  especially  as  regards  bishops ; 
and  decrees  upon  both  these  subjects  were  promulgated  in  the  sixth 
session  (January  13,  1547), — that  on  Justification  being  a  formal 
dogmatic  treatise  in  sixteen  chapters,  thirty-three  canons;  that 
on  residence  reviving  former  canons,  and  imposing  new  penalties, 
but  avoiding  the  solution  of  a  question  hotly  debated  in  the  council, 
whether  the  residence  of  bishops  was  obligatory  jure  divino,  or 
merely  by  ecclesiastical  precept.  Meanwhile,  Charles  V.  was 
victorious  in  his  war  with  the  Protestants,  and  had  all  Germany 
in  his  power,  but,  instead  of  using  the  opportunity,  as  the  pope 
expected,  to  put  down  the  Reformers,  he  alleged  that  the  recent 
war  had  not  been  one  of  religion,  and  assumed  an  attitude  of  tolera 
tion.  Hereupon  Paul  III.,  in  order  to  break  up  this  truce,  sent 
instructions  to  the  legates  to  press  on  decrees  displeasing  to  the 
Protestants,  judging  that  the  emperor's  well-known  interest  in  the 
council  would  cause  him  to  be  accounted  responsible  for  its  measures, 
and  thus  lose  all  credit  for  his  recent  forbearance.  In  the  seventh 
session,  held  on  March  3,  1547,  two  decrees  were  promulgated, — one 
defining  the  sacraments  as  seven  in  number,  and  as  being  all 
channels  of  grace,  also  adding  special  canons  concerning  baptism 
and  confirmation ;  the  other  dealing  with  pluralities,  unions  of 
benefices,  repair  of  churches,  and  kindred  matters,  but  with  no 
great  stringency.  A  more  important  part  of  the  business  of  this 
session  was  the  open  declaration  of  a  measure  which  the  pope  and 
the  legates  had  been  privately  planning  for  some  time,  the  trans 
ference  of  the  council  from  Trent  to  some  city  more  directly  under 
papal  control ;  for,  while  Trent  sufficed  for  headquarters  as  against 
Protestants,  yet  it  was  found  that  a  virtual  coalition  between  the 
Spanish,  French,  and  German  bishops  to  resist  the  Italians  inter 
fered  with  the  intentions  of  the  papal  court,  and  could  be  most 
effectively  broken  up  by  a  change  of  place.  Occasion  was  accord 
ingly  taken  from  an  outbreak  of  disease,  alleged  to  be  infectious, 
at  Trent  to  issue  a  bull  transferring  the  council  to  Bologna,  which 


was  read  in  the  seventh  session,  while  the  promulgation  of  a  decree 
in  accordance  with  it  formed  the  whole  business  of  the  eighth 
session  (March  11,  1547).  When  it  had  been  passed,  the  legates 
produced  a  brief  which  they  had  obtained  more  than  two  years 
before,  empowering  them  to  transfer  the  council  as  they  pleased. 
But,  while  they  themselves  quitted  Trent  the  next  day,  and  were 
followed  by  the  majority  of  the  bishops,  those  of  the  emperor's 
party  continued  in  session  at  Trent,  and  refused  to  leave  it  without 
the  permission  of  their  sovereign,  though  they  abstained  from  all 
conciliar  action,  in  order  to  avoid  the  charge  of  schism.  Charles 
V.,  incensed  at  the  pope's  action,  sent  a  mandate  approving  ami 
confirming  their  conduct.  The  ninth  session,  held  at  Bologna 
(April  21,  1547),  and  the  tenth  also  (June  2,  1547),  were  merely 
formal,  nothing  being  done  save  to  prorogue  the  council.  The 
practical  result  of  this  split  in  the  council  was  to  relieve  the  Pro 
testants  from  imminent  peril ;  for,  while  the  emperor's  successes 
enabled  him  to  put  severe  pressure  upon  them  to  submit  to  its 
decrees,  it  was  itself  incapacitated  for  valid  action,  as  neither  the 
bishops  at  Bologna  nor  those  at  Trent  could  claim  to  be  the  whole 
council,  nor  demand  acceptance  of  their  acts  as  binding.  Hence 
Charles  V.  was  urgent  for  the  return  of  the  entire  body  to  Trent, 
and  threatened,  in  case  of  refusal,  to  go  to  Rome,  and  hold  the 
council  there  himself.  And  he  took  an  even  more  peremptory  step 
by  constituting  himself  arbiter  of  the  whole  controversy,  appointing 
Julius  Pflug,  bishop  of  Naumburg,  a  prelate  known  to  be  friendly 
to  the  Lutherans,  Michael  Holding,  called  Sidonius,  afterwards 
bishop  of  Merseburg,  and  John  Agricola,  a  Lutheran  writer  of 
some  mark,  to  draft  an  eirenicon  upon  the  points  in  dispute,  which 
was  published  under  the  title  of  the  "  Interim,"  by  the  emperor's 
authority,  at  the  diet  of  Augsburg,  May  15,  1548.  It  proved, 
however,  inefficacious,  and  was  formally  repudiated  and  answered 
by  the  Catholic  princes  and  states  of  the  empire,  and  yet  more 
peremptorily  by  the  Protestants,  its  only  result  being  the  "  In- 
terimistic  controversy."  It  was  succeeded  by  another  formulary 
concerning  reformation,  accepted  by  the  diet.  While  the  emperor 
was  endeavouring  to  force  the  "  Interim  "  upon  his  dominions,  the 
pope,  on  his  part,  strove  to  remove  the  dead-lock  of  the  divided 
council,  and  convoked  a  committee  to  consist  of  members  of  both 
the  Bolognese  and  the  Trideutine  sections  to  confer  upon  ecclesi 
astical  reforms.  But  the  bishops  at  Trent,  having  communicated 
with  the  emperor,  and  waited  three  weeks  for  his  sanction,  re 
fused  to  leave  that  city,  and  the  pope  was  compelled  to  direct  the 
legates  at  Bologna  to  dismiss  the  bishops  assembled  there,  and  to 
announce  the  suspension  of  the  council,  which  was  accordingly 
done  upon  September  17,  1549.  Paul  III.  died  on  November  10, 
1549,  and  was  succeeded  on  February  7,  1550,  by  Cardinal  del 
Moiite,  the  chief  legate  at  the  council,  who  took  the  title  of  Julius 
III.  The  break  in  the  continuity  of  the  council  occasioned  by 
these  proceedings  lasted  till  May  1,  1551,  when  the  eleventh  session 
was  held  at  Trent  under  the  presidency  of  Cardinal  Crescenzio, 
sole  legate  in  title,  but  with  two  nuncios,  Pighini  and  Lippomani, 
as  co-ordinate  assessors.  It  was  merely  formal,  as  was  also  the 
twelfth  session,  on  September  1,  1551.  Just  at  this  time  Henry 
II.,  king  of  France,  having  quarrelled  with  the  pope  about  the  duchy 
01  Parma,  sent  an  envoy  to  the  council  at  Trent,  with  letters 
styling  it  a  "convention,"  denying  its  oecumenical  character, 
declaring  that  it  was  not  accessible  to  himself  or  to  the  French 
bishops,  and  notifying  a  protest  against  the  validity  of  its  pro 
ceedings,  which  he  desired  might  be  registered,  and  a  copy  of  the 
register  returned  to  him.  No  reply  was  made  to  this  demand;  so 
Henry  dismissed  the  papal  nuncio  from  his  court,  and  published  a 
manifesto  to  justify  himself,  at  the  same  time  that,  in  order  to 
repel  any  charge  of  sympathy  with  the  Protestants,  he  promulgated 
a  severe  edict  against  them.  But  the  absence  of  French  bishops, 
and  the  comparatively  scanty  attendance  from  Germany,  threw 
matters  more  than  ever  into  the  hands  of  the  Italian  majority,  as 
appeared  from  the  decrees  promulgated  in  the  thirteenth  session 
(October  11,  1551),  and  indeed  from  the  attitude  taken  up  by  the 
legates  just  before  it.  For  the  obstinate  refusal  of  the  Protestants 
to  attend  or  even  recognize  the  council  was  on  the  point  of  giving 
way,  and  the  imperial  ambassadors  demanded  a  safe-conduct  for 
such  as  might  present  themselves,  with  some  warranty  that  it 
should  be  really  safe.  They  also  desired  the  postponement  of  any 
decision  on  the  doctrine  of  the  Eucharist,  and  especially  as  regards 
the  communion  of  the  laity  in  the  chalice.  The  pope  expressed 
himself  willing  to  grant  both  these  demands,  but  no  real  attention 
was  paid  to  either  of  them.  As  respects  the  attendance  of  the 
Protestants,  the  letters  of  Francis  Vargas,  fiscal  (attorney-general) 
in  Spain  to  Charles  V.,  and  his  agent  at  the  council,  state  plainly 
that  the  legates  merely  pretended  to  desire  it,  and  were  secretly 
doing  everything  to  prevent  it,  while  the  very  points  as  to  which 
delay  had  been  promised  were  made  the  subject  of  the  decrees  in 
the  above-named  session.  The  decree  on  the  Eucharist  was 
specially  directed  against  Lutheran  and  Zwinglian  opinions  then 
recently  broached,  and  was  couched  in  eight  chapters  with  eleven 
canons  appended.  It  reasserted  the  doctrine  of  Transubstantiation, 
already  defined  by  the  fourth  Lateran  council  in  1216,  while,  by 
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the  third  of  the  canons,  which  declares  that  the  wnole  sacrament  is 
entire  in  each  kind,  it  indirectly,  though  effectively,  ruled  against 
the  grant  of  the  chalice  to  the  laity ;  and  in  fact  the  Reformed 
thesis  that  they  were  entitled  to  it  by  divine  right,  and  could  not 
be  debarred  from  it  without  sin,  was  unanimously  condemned  in 
the  previous  congregation.  Some  unimportant  decrees  affecting 
the  criminal  jurisdiction  of  bishops,  and  for  referring  the  trials  of 
bishops  themselves  to  the  pope,  were  enacted  at  the  same  time; 
but  more  noteworthy  was  a  decree  for  postponing  the  decision  upon 
lay  and  infant  communion,  and  for  granting  a  safe-conduct  to  the 
Protestants,  which  was  the  last  business  transacted  upon  this 
occasion.  But  the  safe-conduct  was  worded  so  as  to  excite  general 
and  reasonable  suspicion  on  the  part  of  those  to  whom  it  was 
offered,  and  Vargas,  who  was  no  friend  to  their  opinions,  comments 
freely  upon  its  deceptive  ambiguity.  In  the  fourteenth  session 
(November  25,  1551)  decrees  upon  penance  and  extreme  unction, 
prepared  in  the  congregations,  and  embodied  in  twelve  chapters 
upon  the  former  and  three  on  the  latter  topic,  followed  severally 
by  fifteen  and  four  canons,  were  promulgated.  Some  disciplinary 
enactments  affecting  the  clergy,  and  corrective  of  minor  abuses, 
were  enacted  at  the  same  time,  the  most  important  provisions  being 
the  abolition  of  the  papal  dispensations  exempting  their  holders 
from  the  jurisdiction  of  the  ordinary,  and  the  restriction  of  the 
action  of  titular  bishops.  But  the  reforming  party  in  the  council 
was  much  discontented  with  the  inadequacy  of  these  measures, 
which  added  little  to  the  very  small  progress  made  so  far  in  the 
revival  of  discipline.  Although  no  Protestant  theologians  had  yet 
presented  themselves  at  Trent,  representatives  of  the  duke  of 
Wiirtemberg  arrived  at  this  time,  who  were  instructed  to  lay  the 
Wurtemberg  Confession  before  the  council,  and  to  say  that  Pro 
testant  divines  who  could  give  explanations  of  it  were  waiting  some 
forty  miles  from  Trent,  and  were  prepared  to  attend  the  council  so 
soon  as  a  safe-conduct  exactly  conformable  with  that  granted  to 
the  Bohemians  by  the  council  of  Basel  was  issued,  and  on  the 
further  conditions  that  the  discussions  actually  going  on  should 
be  suspended  and  all  the  matters  so  far  decided  be  reopened,  that 
the  pope  should  cease  to  preside  by  legates  or  otherwise,  but 
declare  his  own  submission  to  the  decrees  of  the  council,  and 
absolve  the  bishops  from  their  oath  of  allegiance  to  himself  in 
order  to  secure  their  liberty  of  action.  The  envoys  refused  to  treat 
with  the  legates  at  all,  and  conducted  their  negotiations  through 
the  imperial  ambassadors.  Crescen/io  was  very  angry,  and  refused 
all  concession,  even  going  so  far  as  to  abstract  the  couciliar  seal, 
lest  the  safe-conduct  might  be  granted ;  but  pressure  was  put  upon 
him  by  the  imperial  ambassadors,  and  he  was  forced  to  consent  to 
the  admission  of  the  Protestant  envoys  at  a  private  congregation 
to  be  held  in  his  own  house,  though  he  resisted  the  demand  for 
introducing  them  to  a  public  session.  And,  when  the  safe-conduct 
was  recast,  it  was  found  to  differ  seriously  from  that  proposed  as 
its  model,  especially  by  failing  to  give  the  Protestants  the  rights 
of  session  and  suffrage,  of  observing  their  own  religion  in  then- 
houses,  and  of  being  guaranteed  against  insults  to  their  creed.  To 
the  remonstrances  made  in  consequence  the  legate  returned  a  per 
emptory  reply,  refusing  to  make  any  further  change,  and  only  the 
instances  of  the  emperor,  then  at  Innsbruck,  but  three  days'  journey 
from  Trent,  induced  the  Protestant  envoys  to  remain  a  little  longer, 
to  find  if  any  better  terms  could  be  obtained.  Some  more  Protestant 
envoys  from  Strasburg  and  other  cities,  and  from  Maurice  of 
Saxony,  arrived  early  in  1552,  and  were  admitted  to  a  congregation 
held  on  January  24,  where  they  renewed  the  demands  already 
mentioned,  and  required  also  that  the  decrees  of  Constance  and 
Basel,  declaring  the  pope  inferior  and  subject  to  a  general  council, 
should  be  reaffirmed.  They  were  promised  an  answer  in  due  time, 
and  the  fifteenth  session  was  held  the  next  day  (January  25,  1552), 
wherein  the  council  was  prorogued,  and  a  safe-conduct  more  in 
accordance  with  the  Protestant  demands  was  drawn  up  and  pub 
lished.  It  is  remarkable,  however,  for  one  omission,  and  for  one 
significant  clause.  The  omission  is  that  of  toleration  for  the 
private  exercise  of  their  religion  ;  the  insertion  is  a  proviso  pledging 
the  council  not  to  avail  itself,  "for  this  one  occasion,"  of  any  laws 
or  canons  whatever,  "especially  those  of  Constance  and  Siena,"  as 
against  the  Protestants.  The  reference  is  to  the  canon  of  Constance 
by  means  of  which  John  Huss  was  tried  and  burnt,  declaring  a 
safe-conduct  no  protection  against  trial  for  heresy,  even  if  the 
accused  has  come  in  reliance  on  the  safe-conduct,  and  would  not 
have  come  without  it,  which  canon  was  reaffirmed  at  the  council 
of  Siena  in  1423.  While  the  negotiations  occasioned  by  these 
proceedings  were  in  course,  war  broke  out  anew  in  Germany, 
and  Maurice  of  Saxony  obtained  considerable  successes  over  the 
emperor,  took  Augsburg,  and  was  marching  down  upon  Tyrol, 
so  that  Charles  V.  fled  in  haste  from  Innsbruck,  and  the  legate 
convened  the  sixteenth  session  (April  28,  1552)  of  the  council, 
wherein  a  decree  was  promulgated  suspending  it  for  two  years  in 
consequence  of  the  perils  of  war.  There  was  a  general  stampede 
from  Trent  at  once,  and  the  legate  Crescenzio,  then  very  ill,  had 
just  strength  to  reach  Verona,  where  he  died  three  days  after  his 
arrival. 


So  ended  what  is  styled  by  some  historians,  and  cor 
rectly,  the  first  council  of  Trent,  for,  although  the  usual 
computation  recognizes  only  one  such  council,  yet  an  in 
terruption  of  ten  years,  a  widely  changed  personality,  and 
a  marked  alteration  in  tone  make  the  resumed  synod 
virtually  another  assembly,  and  one  by  no  means  entitled 
to  the  degree  of  respect  which  the  ability  and  learning  of 
many  members  of  that  first  convoked  won  for  it.  When 
the  council  dispersed,  Julius  III.  at  once  in  consistory 
repeated  the  policy  of  Paul  III.,  and  nominated  a  com 
mittee  to  prepare  a  scheme  of  reform,  but  it  never  took 
action  of  any  kind  ;  and  at  the  close  of  the  two  years' 
suspension  of  the  council  the  question  was  put  in  con 
sistory  as  to  the  resumption  of  the  sessions,  and  decided, 
with  the  pope's  approval,  in  the  negative.  Julius  III. 
died  on  March  23,  1555,  and  was  succeeded  on  April  11, 
1555,  by  Cardinal  Marcello  Cervini,  one  of  the  former 
legates  at  the  council,  a  man  of  high  reputation  for 
personal  devoutness  and  freedom  from  that  sympathy  with 
abuses  which  marked  too  many  of  the  dignitaries  of  the 
time.  He  took  the  title  of  Marcellus  II.,  and  his  first 
public  utterance  was  to  intimate  his  purpose  of  re 
assembling  the  council,  and  of  carrying  out  a  plan  of 
thorough  reform  in  discipline,  particularly  directed  to 
abating  the  pomp  and  luxury  of  the  prelacy.  But  he  was 
in  feeble  health  when  elected,  and  the  fatigues  of  his  new 
position  brought  on  an  attack  of  apoplexy  which  carried 
him  off  three  weeks  after  his  accession.  In  his  room 
was  chosen,  on  May  23,  1555,  Cardinal  Giovanni  Pietro 
.Caraffa,  who  took  the  title  of  Paul  IV.  He  was  known 
to  profess  great  austerity  of  life,  to  have  actually  founded 
the  Theatines,  an  ascetic  community,  and  to  be  a  stern  and 
implacable  advocate  for  several  measures  of  repression 
against  innovators  in  matters  of  religion  or  impugners  of 
papal  prerogative,  as  he  quickly  showed  by  setting  up  the 
Inquisition  in  Rome,  and  taking  care  that  it  should  pot  be 
idle.  His  election  consequently  caused  much  alarm,  and 
was  especially  displeasing  to  the  emperor  ;  and  the  earlier 
acts  of  his  pontificate  seemed  to  justify  the  estimate 
formed  of  his  character  and  the  fears  of  those  who 
apprehended  that  he  would  proceed  to  reform  discipline 
in  a  swifter  and  more  drastic  fashion  than  had  hitherto 
been  essayed.  For  in  fact  he  pledged  himself  to  this 
effect  in  the  first  bull  published  after  his  accession,  follow 
ing  it  up  with  a  show  of  activity  by  at  once  setting  some 
minor  reforms  on  foot. 

During  these  three  years  important  events  had  taken 
place  in  Germany.  By  the  peace  of  Passau  in  1552,  the 
Protestants  of  the  Augsburg  Confession  were  secured  from 
all  molestation,  and  in  the  free  exercise  of  their  religion 
and  of  their  civil  rights,  and  this  was  followed  up  by  a 
decree  of  the  diet  of  Augsburg,  on  September  25,  1555, 
that,  failing  a  national  council  to  settle  the  religious 
disputes,  the  emperor,  the  king  of  the  Romans,  and  the 
other  Catholic  princes  should  not  interfere  in  any  way  with 
the  religious  liberties  of  the  Lutherans  holding  to  the 
Confession  of  Augsburg,  provided  they  in  their  turn  would 
exhibit  equal  tolerance  to  wards  Catholics;  that  no  penalty, 
save  the  loss  of  benefices,  should  be  imposed  on  any 
Catholic  ecclesiastics  joining  the  Lutheran  body  ;  and  that 
such  benefices  as  the  Protestants  had  already  annexed  for 
the  support  of  their  schools  and  ministers  should  remain 
in  their  possession.  Paul  IV.  was  much  incensed  at  these 
proceedings,  and  used  all  efforts  to  procure  their  repeal, 
on  the  failure  of  which  he  openly  broke  with  the  emperor, 
formed  an  alliance  with  the  French  king  against  him,  and 
imprisoned  the  cardinals  and  other  personages  of  the 
imperial  party  on  whom  he  could  lay  hands,  confiscating 
the  property  of  such  as  saved  themselves  by  flight.  He 
continued  for  a  time  in  the  measures  of  reform  with  which 
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he  began  his  reign,  striking  against  jobbery,  pluralities, 
dispensations,  and  laxity  of  clerical  manners  ;  but  all  this 
short-lived  zeal  was  speedily  neutralized  by  his  nepotism, 
surpassing  that  of  any  of  his  predecessors,  and  throwing 
the  government  of  the  States  of  the  Church  into  the  hands 
of  his  dissolute  nephews,  upon  whom  he  rained  all  the 
wealth,  honours,  and  authority  in  his  power  to  bestow. 
And,  as  was  to  be  expected,  he  set  himself  steadily  to 
oppose  every  one  of  the  class  of  reforms  which  touched 
doctrinal  questions,  just  those  for  which  the  Protestants 
were  urgent,  encouraging  only  such  as  promoted  the  unity 
and  discipline  of  the  Roman  Church  itself,  and  made  it 
more  capable  of  effective  resistance  to  the  Reformation. 
He  was  not  favourable  to  the  reassembling  of  the  council, 
not  merely  because  of  his  experience  of  its  languid  action, 
nor  even  his  dislike  of  the  struggles  of  the  non-Italian 
minority  to  assert  some  measure  of  independence  against 
the  coercive  tutelage  exerted  by  the  several  papal  legates 
from  the  very  first,  but  because  he  regarded  himself  as  the 
sole  and  proper  person  to  consider  such  matters  at  all,  and 
a  bull  of  his  own  promulgation  a  better  mode  of  procedure, 
at  once  in  fulness  of  authority  and  swiftness  of  formulation, 
than  any  conciliar  decree.  Consequently,  no  step  for  the 
resumption  of  the  council  was  taken  during  his  reign, 
which  ended  on  August  18,  1559.  After  a  longer  inter 
regnum  than  usual,  Giovanni  Angelo  de'  Medici  (not  a 
member  of  the  great  Florentine  house,  but  of  humble 
Milanese  extraction)  was  elected  on  December  26,  1559, 
as  Pius  IV.  Markedly  unlike  his  predecessor  in  almost 
every  personal  quality,  he  was  much  his  superior  in 
practical  shrewdness  and  tact,  and  had  none  of  that  dislike 
to  a  council  which  Paul  IV.  had  shown.  So  great,  too, 
had  been  the  strides  made  by  the  Reformation  during  his 
predecessor's  reign  that  he  might  well  think  Paul  IV. 's 
policy  undesirable,  and  he  had  this  special  motive  for 
reversing  it,  that  a  movement  was  going  on  in  France  for 
the  convocation  of  a  national  council  there  to  consider  the 
whole  religious  situation,  which  might  very  conceivably 
result  in  a  revolt  like  that  of  England  from  the  Roman 
obedience.  Accordingly,  Pius  IV.  determined  on  the 
resumption  of  the  council  of  Trent,  and  issued  a  bull  on 
November  29,  1560,  convoking  it  anew. 

But  the  whole  face  of  Western  Christendom,  the  whole 
religious  situation,  had  materially  changed  since  the  ori 
ginal  assemblage  of  the  synod  in  1545.  First,  the  imposing 
personality  of  Charles  V.  was  removed  from  the  scene, 
and  Ferdinand  I.,  his  successor,  enjoyed  neither  his  per 
sonal  ascendency  nor  his  political  power,  and  could  not 
be  accounted  as  a  possible  competitor  with  the  pope  for 
the  first  place  in  the  Catholic  world,  nor  even  as  an  ally 
with  means  for  crushing  the  Reformation.  Next,  the 
Reformation  itself  was  by  this  time  an  accomplished  fact, 
a  consummated  revolt  from  mediaeval  Christianity.  It 
had  taken  definite  shape  in  various  countries ;  it  had  its 
own  theological  systems  and  traditions ;  besides  that  a 
whole  generation  had  now  grown  up  under  its  influence, 
never  having  had  any  personal  associations  with  Latin 
Christianity.  And,  on  the  other  hand,  the  very  lengths 
to  which  some  of  the  Reformers  had  gone  in  their  revolt 
generated  a  corresponding  reaction  in  the  Roman  Church, 
so  that  many  influential  persons  who  had  been  in  favour 
of  moderate  reforms  and  of  explaining  disputed  points  of 
theology  were  convinced  that  no  limits  could  be  logically 
or  practically  set  to  concessions  in  this  direction,  and 
therefore  that  it  was  necessary  to  make  a  stand  against 
any  concessions  at  all.  And,  what  is  more,  one  noticeable 
effect  of  the  wave  of  controversy  which  had  swept  over 
western  Europe  was  to  accentuate  points  of  difference,  to 
close  questions  previously  open,  to  make  the  current  beliefs 
more  incisive  and,  so  to  speak,  legal  in  form,  to  diminish 


seriously  the  neutral  area  between  the  competing  religious 
systems,  and  thus  to  bring  them  face  to  face  as  irrecon 
cilable  foes.  One  factor  more,  of  greater  importance  at 
the  time  than  any  other,  contributed  to  the  revolution 
which  is  marked  by  the  second  council  of  Trent.  As 
Spain  took  the  political  lead  in  the  earlier  half  of  the  16th 
century,  so  it  took  also  the  lead  in  theology.  The  Spanish 
divines  were  abler  and  more  learned  than  all  save  the  very 
foremost  in  any  other  country,  and  their  influence  was 
throughout  the  greatest  at  the  council  of  Trent  on  purely 
theological  issues.  Now,  the  political  and  the  theological 
genius  of  Spain  had  both  just  found  their  highest  exponent 
in  one  person  and  the  organization  which  he  devised, 
Ignatius  Loyola  and  the  Company  of  the  Jesuits.  Two  of 
his  immediate  disciples  and  recruits,  Salmeron  and  Laynez, 
were  chosen  to  be  the  pope's  theologians  at  the  council  of 
Trent,  and  exercised  a  greater  influence  than  any  other 
divines  there  in  the  formulation  of  its  dogmatic  decrees. 
But  the  Jesuits  were  to  do  more  than  this.  The  militant 
spirit  of  their  founder  had  nothing  in  common  with  the 
alarm  and  vacillation  which  had  for  the  most  part  marked 
the  action  of  the  Roman  Church  in  dealing  with  the 
Lutheran  and  Calvinist  revolt ;  and,  instead  of  being  con 
tent  with  devising  schemes  for  standing  on  the  defensive, 
and  saving  the  remnant  yet  left  to  the  Roman  obedience, 
he  conceived  the  bolder  and  safer  plan  of  vigorous  aggres 
sion,  to  reconquer  all  that  had  been  lost,  and  to  add  fresh 
acquisitions  thereto.  The  Counter-Reformation  which  he 
initiated  was  in  full  operation  when  the  second  council  of 
Trent  assembled,  and  it  was  by  this  spirit  that  it  was 
guided  in  its  deliberations  and  decrees.  The  very  thought 
of  compromise  was  abandoned  in  fact,  if  not  in  open 
expression,  and  the  only  reforms  thenceforward  taken  into 
consideration  were  such  as  would  remove  causes  of  weak 
ness  and  scandal  in  the  Latin  Church,  enabling  it,  without 
sacrificing  one  of  its  claims,  to  overcome  by  superior  mass 
and  discipline,  by  closer  unity  and  more  organized  enthusi 
asm,  the  heterogeneous,  disordered,  and  already  dissociated 
forces  of  Protestantism.  The  most  obvious  effect  of  these 
principles  upon  the  second  council  of  Trent  was  that  the 
diminution,  the  all  but  disappearance,  of  variety  of  opinion 
amongst  its  members,  and  the  resolution  to  crush  Protest 
antism  rather  than  to  parley  with  it  in  any  scheme  of 
mutual  concession  or  accommodation,  tended  to  shorten 
the  preliminary  discussions  in  a  marked  degree,  so  that 
little  is  to  be  noted  of  the  long  and  animated  debates  of 
the  earlier  period,  and  the  last  few  sessions  exhibit  even 
tokens  of  actual  hurry  to  end  the  matter  anyhow. 

There  was  no  intention  on  the  pope's  part  to  proclaim 
the  Counter-Reformation  as  the  policy  of  the  council,  even 
if  it  may  be  safely  assumed  that  he  could  predict  its 
action,  and  he  sent  nuncios  to  the  Protestant  sovereigns 
as  well  as  to  the  Catholics  to  signify  the  approaching 
resumption  of  its  sittings.  Francis  II.  of  France  had  died 
between  the  promulgation  of  the  bull  and  its  notification 
in  France,  but  the  young  king  Charles  IX.,  by  the  advice 
of  the  parlement  of  Paris,  directed  all  the  bishops  of  the 
kingdom  to  be  in  readiness  for  journeying  to  Trent. 
Three  nuncios  were  despatched  to  Germany,  but  the 
princes  assembled  in  diet  at  Naumburg  received  them 
unfavourably,  asserting  anew  their  determination  to 
recognize  no  council  which  did  not  avow  Scripture  as  its 
standard  of  appeal  and  give  right  of  free  discussion  to 
Protestants,  denying  the  right  of  any  one  save  the  emperor 
to  convene  a  general  council  at  all,  and  inveighing  strongly 
against  the  papacy.  The  king  of  Denmark  declined  to 
admit  the  nuncio  on  any  terms,  declaring  that  neither  he 
nor  his  father  had  ever  had  any  dealings  with  the  pope ; 
and  Martinenghi,  the  nuncio  commissioned  to  Elizabeth  of 
England,  was  stopped  by  a  messenger  while  still  on  the 
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Continental  side  of  the  Channel,  and  informed  that  he 
would  not  be  permitted  to  land  on  the  English  coast. 
The  free  cities  of  the  empire  also  refused  the  summons,  as 
did  five  of  the  Swiss  cantons  ;  and  even  a  large  number 
of  Roman  Catholic  prelates,  while  professing  unqualified 
obedience  to  the  pope's  commands,  showed  much  unwilling 
ness  to  act  upon  them,  and  pleaded  age,  illness,  or  dio 
cesan  business  as  excuses  for  absenting  themselves  from 
the  council.  In  this  unpromising  posture  of  affairs  the 
preparations  for  the  council  were  pressed  on,  and  Cardinals 
Ercole  Gonzaga,  bishop  of  Mantua,  Seripando,  Hosius, 
Simoneta,  and  (later  on)  Altemps,  the  pope's  nephew,  were 
named  as  legates,  being  directed  to  open  the  session  of  the 
council  upon  Easter  Day,  April  6,  1561.  But  they  did 
not  even  arrive  in  Trent  until  April  16,  and  found  no 
more  than  nine  bishops  awaiting  them.  Several  causes 
conduced  to  this  disappointment :  the  king  of  Spain  had 
not  yet  accepted  the  bull  convoking  the  council ;  the 
French  bishops  were  more  than  fully  occupied  with  the 
rapid  advances  of  the  Reformation  in  their  midst ;  and 
the  Germans  had  no  great  inclination  for  the  repetition  of 
their  experience  ten  years  before.  It  was  thus  necessary 
to  postpone  the  assemblage  till  January  1  and  then  to 
January  18,  1562.  That  there  might  be  a  sufficient 
number  of  Italian  bishops  present  to  outvote  any  possible 
combination  of  others,  the  pope  collected  a  large  number 
of  prelates,  appointed  them  salaries  for  maintenance,  and 
sent  them  off  to  Trent.  Two  questions  of  the  highest 
practical  importance  came  up  for  discussion  in  the  pre 
liminary  congregation,  wherein  ninety-two  bishops  were 
present : — (1)  Was  the  council  to  be  styled  a  "  continua 
tion  "  of  the  previous  one,  or  to  be  reckoned  as  a  new 
synod  ?  (2)  Should  the  unprecedented  clause  in  the  papal 
decree  for  opening  the  council  (but  not  found  in  the  bull 
of  convocation),  "  proponentibus  legatis  ac  prsesidentibus," 
be  accepted  and  acted  on,  or  rescinded  1  To  declare  the 
council  a  "  continuation "  of  its  precursor  was  to  accept 
and  ratify  all  which  had  been  done  therein  ;  to  treat  it  as 
a  new  one  was  to  make  every  decree  of  the  earlier  sessions 
merely  provisional  and  alterable.  To  adopt  the  novel 
clause  embodied  in  the  papal  decree  was  to  gag  the  council 
from  the  outset  and  deprive  it  of  freedom  by  concentrat 
ing  the  initiative  in  the  hands  of  the  legates ;  and  Guerrero, 
archbishop  of  Granada,  pressed  this  objection  with  much 
urgency.  On  the  other  hand,  this  same  prelate,  acting  on 
the  orders  of  Philip  II.,  demanded  that  the  council  should 
be  plainly  declared  a  continuation  of  its  precursor,  for 
Philip  had  already  introduced  some  of  the  regulations  of 
that  synod  into  his  dominions,  and  would  lose  credit  if 
they  were  rescinded,  or  even  treated  as  lacking  full 
sanction.  Contrariwise,  the  bishops  of  other  nations 
present  held  that  there  was  no  prospect  of  inducing  the 
Germans,  English,  and  other  partly  alienated  nationalities 
to  send  representatives,  unless  the  proceedings  so  far  should 
be  regarded  as  capable  of  reconsideration  and  alteration  at 
the  hands  of  the  actual  assembly.  The  authorities  at  ; 
Rome  were  not  unprepared  for  some  difficulty  on  this 
head,  and  had  endeavoured  to  evade  it  by  using  the 
indeterminate  word  "  celebrated,"  which  might  be  taken 
either  way,  and  the  Spanish  remonstrants  were  privately 
told  that  it  was  understood  that  business  should  be  taken 
up  just  where  it  had  left  off  under  Julius  II L,  thus 
making  the  synod  a  coatinuation  of  the  former  one,  but 
that  any  express  statement  to  that  effect  had  been  carefully 
avoided,  lest  the  Protestants  should  take  offence,  and  thus 
one  aim  of  the  council  might  be  defeated.  The  Spaniards 
were  partly  contented  with  this  reply,  but  urged  that 
nothing  which  could  be  interpreted  as  the  convocation  of 
a  new  council  should  be  suffered  to  appear  in  the  wording  of 
the  decree  about  to  be  publicly  read,  which  was  conceded. 


The  seventeenth  session  was  held  (January  18,  1562)  in  the 
presence  of  the  legates, — 106  bishops,  4  abbots,  4  generals  of  orders, 
and  the  duke  of  Mantua,  nephew  of  the  chief  legate,  being  present. 
Four  Spanish  bishops  lodged  a  protest  against  the  proposing  clause 
— two  of  them  unreservedly,  two  in  a  more  qualified  manner — and 
they  particularly  objected  to  the  novelty  of  the  clause,  and  to  the 
manner  in  which  it  had  been  sprung  upon  the  council,  the  arch 
bishop  of  Granada  and  the  bishop  of  Orense  pointing  out  that  it 
was  not  in  the  original  bull,  with  which  the  subsequent  decree 
ought  to  be  in  complete  agreement,  and  the  former  adding  that  it 
was  not  even  in  the  copy  of  the  decree  shown  to  him.  But  the 
Italian  majority  was  too  strong,  and  the  protest  was  overruled, — 
the  prorogation  of  the  council  to  February  26,  1562,  being  the  only 
further  business  transacted.  But  a  very  important  question  was 
laid  before  the  congregations  which  followed  this  session,  that  of 

Sroviding  some  remedy  for  the  injury  done  to  the  Roman  Catholic 
hurch  by  the  circulation  of  more  or  less  hostile  books,  a  difficulty 
made  incomparably  greater  from  the  middle  of  the  15th  century 
onwards  than  at  any  previous  time  in  history,  by  reason  of  the 
invention  of  printing.  The  council  of  Lateran  in  1515  had  made 
a  licence  from  the  ecclesiastical  authorities  requisite  before  any 
book  could  be  printed,  under  pain  of  excommunication,  but  this 
penalty  did  not  affect  Protestant  printers,  and  the  issue  of  a 
catalogue  of  books  forbidden  to  Catholics  became  a  necessary  addi 
tion.  Such  a  catalogue  was  issued  by  Paul  IV.  in  1559,  but  some 
machinery  for  supplementing  it  as  fresh  books  poured  from  the 

Sress  could  alone  meet  the  permanent  danger.  Another  matter 
ebated  in  these  congregations  was  the  invitation  of  Protestants  to 
attend,  and  in  what  character.  In  the  eighteenth  session  (February 
26,  1562)  two  decrees  on  these  subjects  were  promulgated, — one 
appointing  a  committee  to  report  to  the  council  on  the  whole 
question  of  heretical  books ;  the  other  publishing  a  safe-conduct  to 
the  German  Protestants,  extended  by  a  rider  to  those  of  other 
nations.  The  congregations  held  after  this  session  were  busied 
chiefly  with  the  questions  of  residence  and  the  abuse  of  indulgences, 
besides  several  less  important  details  of  reform.  A  warm  debate 
arose  as  to  the  nature  of  the  obligation  to  reside, — the  Spaniards 
holding  it  to  be  of  divine  right,  the  Italians  to  be  of  no  more  than 
ecclesiastical  precept.  So  powerful  a  body  in  the  council  took  the 
Spanish  view  that  the  legates  were  alarmed,  especially  as  ominous 
speeches  were  made  to  the  effect  that  the  Roman  curia  must  be  re 
formed  on  the  basis  of  the  report  of  cardinals  to  Paul  III.  before 
anything  of  moment  could  be  done  in  the  way  of  real  improvement. 
Accordingly,  they  sent  a  messenger  to  the  pope,  bringing  with  him 
a  schedule  of  the  proposed  reforms,  and  asking  for  advice  in  the 
crisis.  The  pope  desired  them  to  counteract  the  opposition  bishops, 
to  postpone  the  question  of  residence,  if  they  could  not  suppress  it 
altogether,  and  despatched  Visconti,  bishop  of  Ventimiglia,  as 
extra  nuncio  to  the  council,  to  report  accurately  to  him  everything 
said  or  done  there,  and  with  him  sent  also  all  the  bishops  who 
could  be  collected  at  Rome  to  swell  the  Italian  vote,  and  thus 
defeat  the  opposition  indirectly.  There  was  much  debate  also  on 
the  scope  of  the  safe-conduct,  as  the  Spaniards  were  anxious  that 
it  should  not  protect  those  against  whom  the  Inquisition  had  taken 
action,  while  others  desired  to  see  its  terms  enlarged  sufficiently 
to  meet  the  requirements  of  the  Protestants,  who  objected  to  its 
suspicious  silence  on  several  weighty  particulars.  As  the  French 
ambassadors  were  expected,  nothing  was  done  in  the  nineteenth 
session  (May  14,  1562)  save  to  prorogue  the  council.  On  May  26, 
1652,  De  Lanssac  (who  had  been  lately  French  envoy  at  Rome), 
Du  Ferrier,  and  De  Pibrac,  envoys  from  Charles  IX.,  were  ad 
mitted  to  audience,  and  demanded,  amongst  other  matters,  that 
the  council  should  be  formally  declared  a  new  one,  wherein  the 
imperial  ambassadors  supported  them,  while  Philip  II.  of  Spain, 
contrariwise,  insisted  that  it  should  be  declared  a  continuation  of 
the  former  synod.  The  legates  strove  to  satisfy  both  parties,  and 
received  contradictory  directions  from  Rome,  at  first  ordering  them 
to  announce  the  continuation  of  the  former  council,  and  afterwards 
leaving  the  matter  to  their  discretion.  So  little  agreement  could 
be  arrived  at  that  the  twentieth  session  (June  4,  1562)  was  held 
merely  to  prorogue  the  council  The  question  of  communion  in 
both  kinds  was  the  next  to  come  up  for  consideration.  It  was 
such  a  capital  one,  if  any  hope  of  winning  back  the  Protestants 
was  to  be  entertained,  that  the  imperial  and  French  ambassadors 
had  special  injunctions  to  forward  by  all  means  in  their  power  an 
affirmative  decision.  The  Frenchmen  saw  little  prospect  of  carry 
ing  this  matter  in  the  temper  of  the  Italian  majority,  and  were  for 
opposing  the  discussion  which  the  legates  had  announced,  but 
the  imperial  ambassadors  were  more  hopeful,  and  persuaded  them 
to  give  way.  While  the  question  was  being  debated  in  the  con 
gregations,  the  Venetian  and  Bavarian  ambassadors  arrived,  the 
latter  armed  with  a  formidable  schedule  of  complaints  against  pre 
valent  abuses,  and  of  demands  for  correspondingly  drastic  reforms, 
beginning  with  the  pope  and  the  curia,  and  making  havoc  amongst 
cardinals,  dispensations,  exemptions,  pluralities,  office-books,  ex 
clusively  Latin  services,  and  other  like  matters,  thus  threatening 
all  manner  of  vested  interests  and  long-rooted  customs.  The 
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legates  put  them  off,  alleging  the  pressure  of  other  business,  notably 
the  question  of  communion  in  both  kinds,  which  was,  in  fact, 
being  discussed  and  decided  in  accordance  with  the  views  of  the 
Italians  and  Spaniards,  and  against  those  of  the  French  and 
Germans.  In  the  twenty-first  session  (July  16,  1562)  a  decree 
couched  in  four  dogmatic  chapters  and  four  canons  was  promul 
gated  upon  it,  to  the  following  purport: — laymen,  and  priests  other 
than  the  actual  celebrant,  are  not  bound  by  divine  right  to  com 
municate  in  both  kinds ;  the  church  has  full  power  to  make  what 
changes  it  pleases  in  the  mode  of  administering  sacraments ;  the 
whole  sacrament  of  the  Eucharist  is  received  entire  under  either 
kind  singly ;  and  little  children  are  not  bound  to  communicate. 
The  canons  pronounce  anathemas  against  maintainers  of  the  con 
trary  propositions.  At  the  same  time  a  decree  upon  reformation 
was  enacted,  most  of  the  clauses  dealing  with  the  duties  of  bishops 
in  the  matters  of  ordination,  patronage,  division,  and  union  of 
benefices,  discipline  of  ineffective  parish  priests,  and  visitation  of 
monasteries,  but  a  more  permanent  interest  attaches  to  the  ninth 
and  concluding  chapter  of  the  decree,  whereby  the  name  and  office 
of  the  "questors  of  alms,"  that  is  to  say,  the  vendors  of  indulg 
ences,  are  abolished  on  the  ground  of  the  impossibility  of  other 
wise  putting  a  stop  to  the  abuses  and  depravity  of  their  proceedings. 
All  privileges  and  customs  to  the  contrary,  even  if  of  time  im 
memorial,  are  rescinded;  the  publication  of  indulgences  is  confined 
thenceforth  to  the  ordinaries  of  each  place,  assisted  by  two  members 
of  the  chapter;  and  these  same  officers  are  directed  to  collect  the 
alms  and  charitable  donations  of  the  people,  but  forbidden  to 
receive  any  commission  or  payment  for  so  doing.  This  decree  is  a 
virtual  confession  of  the  justice  of  the  agitation  against  Tetzel  and 
his  fellows  which  served  as  the  signal  for  beginning  the  great 
religious  strife  of  the  16th  century;  and  it  is  noticeable  that  it  was 
the  pope's  own  voice  against  the  system  which  decided  the  action 
of  the  council,  wherein  a  powerful  minority  was  found  to  defend 
it.  Several  weighty  matters  then  came  before  the  congregations, 
that  of  resi-lence  again  being  pressed  by  the  Spaniards,  while  the 
imperial  and  Bavarian  ambassadors  renewed  their  requisition  for 

t>ermissive  communion  in  both  kinds  (for  the  decree  on  that  subject 
lad  gone  no  further  than  to  declare  it  unnecessary,  and  had  not 
explicitly  forbidden  it),  and  the  French  ambassador  not  only  sup 
ported  them  in  their  demand,  but  added  on  his  own  part  that  in 
France  they  desired  vernacular  services,  the  abolition  of  image- 
worship,  and  permission  for  the  clergy  to  marry.  The  nuncio 
Visconti  wrote  to  the  pope  in  great  alarm,  expressing  apprehensions 
at  the  very  free  language  employed  by  the  fathers  of  the  council 
on  these  matters,  the  probability  of  their  conceding  the  emperor's 
demands,  and  of  similar  ones  being  advanced  thereupon,  all  making 
in  the  same  direction.  An  intrigue  to  compel  the  resignation  of 
Cardinal  Gonzaga,  who  was  not  thought  sufficiently  opposed  to  these 
measures,  and  who  was  far  less  peremptory  in  his  presidency  of 
the  council  and  use  of  the  closure  than  Crescenzio  had  been,  was 
set  on  foot,  and  defeated  only  by  the  strong  representations  made 
nt  Rome  by  the  archbishop  of  Lanciano,  who  said  that  there  was 
already  so  much  division  in  the  council  that  it  could  but  just  hold 
together,  and  would  almost  certainly  be  broken  up  by  any  step  of 
the  kind.  The  next  subject  which  was  brought  on  for  considera 
tion  was  the  sacrifice  of  the  Mass,  and  the  debates  thereon  were 
very  animated,  disclosing  considerable  variety  of  opinion  amongst 
the  theologians, — no  fewer  than  five  clearly  distinct  views  of  the 
tenet,  apart  from  mere  verbal  or  minor  differences,  being  adduced 
and  argued  for.  As  sixty  French  bishops,  to  be  accompanied  by 
twelve  theologians,  and  headed  by  Charles  de  Guise,  cardinal  of 
Lorraine,  were  under  orders  to  repair  to  Trent,  the  French  ambas 
sador  pressed  the  legates  to  postpone  the  next  session  till  their 
arrival,  as  De  1'Isle,  ambassador  at  Rome,  did  the  pope ;  but  each 
replied  evasively,  referring  the  applicant  to  the  other.  The 
question  of  communion  in  both  kinds  was  also  very  warmly  dis 
cussed,  and  the  council  was  warned  that  a  negative  decision  would 
lead  to  the  secession  of  multitudes  who  had  not  yet  broken  with 
the  Roman  Church ;  but  the  Jesuit  Laynez,  who  was  the  chief 
advocate  for  refusal,  replied  that  to  diminish  the  church  would  not 
destroy  it,  and  that  anything  was  better  than  concession  in  the 
matter.  The  numbers  in  the  division  taken  on  the  question  were 
as  follows : — 29  were  in  favour  of  granting  communion  in  both 
kinds  ;  31  agreed  thereto,  but  desired  the  execution  of  the  decree 
to  be  left  to  the  pope's  discretion ;  38  were  for  total  refusal ;  24 
strove  to  evade  responsibility  by  referring  the  matter  to  the  pope 
entirely;  19  were  willing  to  make  the  concession  to  the  Bohemians 
and  Hungarians,  but  would  refuse  it  to  all  others;  14  asked  for  a 
postponement;  and  11  remained  neutral,  declining  to  vote  any 
way — being  a  total  of  166  suffrages,  so  split  up  as  to  make  it  im 
practicable  to  frame  a  decree.  In  this  difficulty,  the  legate  seized 
the  opportunity  of  persuading  the  council  to  refer  the  matter  to 
the  pope's  decision,  thereby  at  once  checkmating  the  reforming 
section,  and  indirectly  ruling  the  vexed  point  of  the  relative 
superiority  of  pope  and  council  in  favour  of  the  former,  and  so 
virtually  reversing  those  decrees  of  Constance  and  Basel  which  had 
long  been  thorns  in  the  side  of  the  Roman  curia.  In  point  of 


fact,  the  pope  had  written  some  time  before  to  the  legates,  recom 
mending  them  to  yield  to  the  emperor's  demand  of  the  chalice  for 
the  laity,  but  they  had  replied  that  it  would  be  impolitic  to  make 
it  a  conciliar  act,  and  that  it  would  be  more  expedient  to  frame  a 
mere  general  declaration  that  it  might  be  proper  to  make  the  con 
cession  in  certain  cases,  but  that  the  pope  should  be  the  sole  judge 
of  them.  In  the  twenty-second  session  (September  17,  1562)  the 
decree  on  the  sacrifice  of  the  Mass  was  promulgated  in  nine  chapters 
and  as  many  canons,  directed  for  the  most  part  against  current 
Protestant  objections  to  the  doctrine  and  ceremonial  of  the  Missal. 
Rules  to  secure  greater  order  and  reverence  in  the  celebration  of 
Mass,  and  for  the  suppression  of  sundry  superstitious  observances 
connected  therewith,  were  also  enacted, — besides  some  minor  re 
forms  of  little  note,  and  a  decree  referring  to  the  pope  the  whol-^ 
question  of  the  concession  of  the  chalice.  The  meagreness  and 
insignificance  of  the  reforms  enacted  thus  far  caused  much  dis 
pleasure  in  France,  and  the  king  directed  his  ambassador  to  press 
once  more  for  delay  till  the  arrival  of  the  French,  German,  and 
Polish  bishops  who  were  expected  at  Trent,  as  the  emperor  also 
instructed  his  envoy.  But  the  pope  was  busy  in  recruiting  the 
Italian  majority,  and  was  unfavourable  to  this  request,  lest  the 
Italians  should  be  outvoted  by  the  new-comers;  yet  so  contentious 
were  the  debates  on  the  sacrament  of  orders,  and  on  the  nature  and  ex 
tent  of  the  rights  of  bishops — notably  whether  they  were  inherently 
above  priests,  and  whether  they  were  necessarily  subject  to  the 

Sope,  deriving  their  jurisdiction  and  other  powers  solely  through 
elegation  from  him,  or  if  tliey  were  not  of  Divine  institution,  and 
his  colleagues  rather  than  his  deputies  (which  hitter  thesis  was 
steadily  maintained  by  the  Spaniards) — that  it  proved  impossible 
to  frame  the  decrees  and  hold  the  session  before  the  arrival  of  the 
cardinal  of  Lorraine,  who  reached  Trent  on  November  13,  1562, 
accompanied  by  fourteen  bishops,  three  abbots,  and  eighteen  theo 
logians.  The  discussions,  further  complicated  with  the  question 
of  residence,  were  renewed  hereupon,  and  long  before  any  signs  of 
agreement  were  visible  the  French  ambassadors  laid  before  the 
legates  a  schedule  of  reform  in  thirty-four  articles,  requiring,  not 
only  the  removal  of  various  abuses  in  patronage,  and  the  punish 
ment  of  negligence  on  the  part  of  the  parochial  and  monastic 
clergy,  but  also  that  vernacular  services  should  be  permitted,  and 
communion  in  both  kinds  enjoined,  while  all  abuses  and  supersti 
tions  connected  with  image-worship,  indulgences,  pilgrimages,  and 
relics  should  be  summarily  abolished.  Lorraine,  on  being  asked 
how  far  he  agreed  with  these  demands,  said  that  lie  disapproved  of 
some  of  them,  but  that  if  he  had  not  consented  to  take  charge  of 
them  in  their  actual  form,  they  would  have  been  made  still  more 
drastic.  No  definite  action  was  taken  upon  them  either  at  Trent 
or  at  Rome,  and  the  proceedings  dragged  on  ineffectively  for  some 
months  longer.  On  March  2,  1563,  Cardinal  Gonzaga,  first  legate, 
died,  and  was  speedily  followed  by  Cardinal  Seripando.  The 
imperial  and  French  ambassadors  endeavoured  to  get  the  cardinal 
of  Lorraine  named  as  first  legate  and  president,  but  he  was  not 
acceptable  at  Rome,  and  the  post  was  given  to  Cardinal  Morone, 
with  whom  Cardinal  Navagero  was  associated,  to  fill  the  place  of 
Seripando.  All  these  events  delayed  the  twenty-third  session 
until  July  15,  1563,  nearly  ten  months  later  than  the  preceding 
one.  A  decree  on  the  sacrament  of  orders,  in  four  chapters  and 
eight  canons,  laid  do.vn  that  there  is  a  sacrificial  priesthood  of  the 
New  Testament,  instituted  by  Christ ;  that  there  have  been  seven 
orders  in  the  Christian  ministry  from  the  earliest  times  ;  that  hoi}7 
order  is  a  sacrament  ;  that  orders  are  indelible  ;  that  bishops  are 
superior  to  priests  ;  that  a  call  from  the  laity,  or  from  any  secular 
authority,  is  unnecessary  as  a  title  to  ordination,  and  that  a  merely 
lay  call  is  invalid,  while  bishops  appointed  solely  by  the  pope, 
without  the  intervention  of  any  other  persons,  are  validly  created. 
A  decree  of  eighteen  chapters  on  reformation,  enacting,  amongst 
much  else,  penalties  for  non-residence  on  the  part  of  beneficiaries, 
and  providing  for  the  erection  of  those  theological  seminaries  which 
have  ever  since  been  the  nurseries  of  the  Latin  clergy,  was  also 
promulgated  in  this  session.  The  congregations  which  followed  it 
were  occupied  chiefly  with  the  question  of  matrimony,  which  had 
been  mooted  earlier,  but  with  no  definite  result,  and  with  framing 
a  scheme  to  repress  the  encroachments  of  the  civil  power  upon  the 
church  in  most  countries,  one  clause  of  which  proposed  to  exempt 
all  ecclesiastics  from  civil  jurisdiction  in  all  cases  whatever,  and 
from  the  payment  of  taxes,  with  penalty  of  excommunication  upon 
such  civil  authorities  as  contravened  this  ruling.  This  was  never 
pushed  to  the  stage  of  promulgation,  but  it  was  successful  as  a 
manifestation  against  the  reforming  party  in  the  council,  and 
actually  drove  the  French  ambassadors  away,  since  they  judged 
their  further  presence  useless  in  such  a  temper  of  the  assembly. 
Yet  it  was  itself  by  no  means  agreed  or  harmonious.  The  old  dis 
putes  about  the  claim  of  the  council  to  represent  the  church  uni 
versal,  about  the  proposing  clause,  limiting  the  initiative  to  the 
legates,  and  about  the  need  of  reform  in  the  Roman  curia  itself 
were  renewed,  and  that  with  much  acrimony,  but  with  no  prac 
tical  result.  In  the  twenty-fourth  session  (November  11,  1563)  a 
decree  on  matrimony,  couched  in  ten  chapters  and  eleven  canons, 
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was  promulgated,  the  most  noticeable  points  of  which  are  the 
assertion  that  the  church  can  constitute  other  impediments  to 
matrimony  besides  the  forbidden  degrees  of  the  Levitical  code,  and 
can  dispense  with  such  impediments  ;  that  clerks  in  holy  orders 
and  regulars  vowed  to  celibacy  cannot  contract  valid  marriage  ; 
and  that  celibacy  is  superior  to  matrimony.  The  simultaneous 
decree  on  reformation  lays  down  rules  for  the  creation  of  bishops 
and  cardinals,  so  as  to  avoid  unfit  promotions  ;  directs  that 
diocesan  synods  shall  be  held  yearly,  and  provincial  synods  trien- 
nially  ;  lays  down  rules  for  episcopal  visitations,  and  for  the  quali 
fications  to  be  exacted  of  persons  promoted  to  cathedral  dignities 
and  canonries  ;  appoints  the  provincial  synod  the  judge  of  minor 
causes  against  bishops,  referring  graver  causes  to  the  pope's  de 
cision  ;  and  enacts  various  other  technical  regulations.  By  this 
time  all  concerned  were  thoroughly  weary  of  the  council,  and  the 
remaining  matters  for  discussion  were  hurriedly  discussed,  result 
ing,  in  the  twenty-fifth  and  last  session  (December  3  and  4,  1563), 
in  a  decree,  very  cautiously  worded,  upon  purgatory,  the  cultus  of 
saints,  and  that  of  relics  and  images.  In  this  same  session  was 
also  enacted  a  decree  in  twenty-two  chapters,  regulating  several 
matters  affecting  the  discipline  of  convents  of  monks  and  nuns  ; 
and  another  decree  on  reformation,  in  twenty-one  chapters,  the 
most  important  of  which  enjoin  all  cardinals  and  bishops  to  keep 
modest  households,  and  not  to  enrich  their  kindred  with  church 
property  ;  that  all  prelates  shall  receive  and  publish  the  decrees  of 
the  council ;  that  duelling  shall  be  prohibited  under  severe  penal 
ties  ;  and  that  the  authority  of  the  Holy  See  both  is,  an  is  to  be 
understood  to  be,  untouched  by  any  decrees  of  the  council  touch 
ing  the  reform  of  morals  and  discipline.  On  the  last  day  of  the 
session  was  passed  a  somewhat  indefinite  decree  upon  indulgences, 
forbidding  all  evil  gains  connected  therewith,  and  directing  that, 
wherever  abuses  or  superstitions  are  prevalent  concerning  them, 
the  bishops  shall  collect  the  facts,  lay  them  before  the  provincial 
synod,  and  after  discussion  there  refer  them  to  the  pope  for  ulti 
mate  decision.  The  distinction  of  meats,  and  the  due  observance 
nf  festivals  and  fasts,  were  also  enjoined  ;  and  a  formal  statement 
was  made  that  the  committees  which  had  been  engaged  upon  the 
index  of  prohibited  books,  on  the  draft  of  a  catechism,  and  on  the 
revision  of  the  Missal  and  Breviary,  thinking  that  the  synod  could 
not  deal  with  them  conveniently,  had  determined  to  lay  their 
reports  before  the  pope  to  ratify  and  publish  at  his  pleasure. 
Formal  acclamations,  and  an  anathema  against  all  heretics,  closed 
the  session  ;  and  the  legates,  after  forbidding  any  bishop,  under 
pain  of  excommunication,  to  leave  Trent  till  he  had  either  signed 
his  assent  to  the  decrees,  or  left  documentary  proof  of  such  assent, 
gave  the  blessing  and  dissolved  the  assembly. 

Two  hundred  and  fifty-five  signatures  were  attached  to 
the  decrees,  and  also  those  of  the  ambassadors  still  remain 
ing  at  Trent.  The  bull  of  confirmation  was  issued  at 
Rome  on  January  26,  1564,  and  followed  by  another  fixing 
May  1,  1564,  as  the  date  from  which  the  dfcrees  should  be 
held  binding.  The  bull  of  confirmation  forbade  all  persons 
whatsoever,  whether  ecclesiastics  or  laymen,  to  gloss  or 
interpret  the  decrees  upon  any  pretext  whatever,  without 
papal  authority  for  the  purpose.  The  republic  of  Venice 
was  the  first  power  to  signify  its  reception  of  the  decrees, 
followed  speedily  by  the  other  Italian  states  (except  Naples) 
and  by  Portugal ;  but  the  king  of  Spain,  though  receiving 
the  decrees,  issued  them  at  first  in  his  own  name,  and  not 
in  that  of  the  pope  ;  the  emperor  and  the  king  of  Bohemia 
demanded  the  lay  use  of  the  chalice  and  the  marriage  of 
priests  as  the  terms  on  which  they  would  accept  the 
council,  and  obtained  a  partial  concession  of  the  former 
demand,  but  were  refused  the  latter  ;  and  in  France,  while 
the  dogmatic  decrees  were  accepted,  the  disciplinary  ones 
were  not,  and  have  never,  in  spite  of  efforts  many  times 
renewed,  made  part  of  French  ecclesiastical  law.  The  pro 
vision  referring  the  explanation  of  the  council  to  the  pope 
was  given  shape  by  Sixtus  V.,  who  erected  in  1588  a  Con 
gregation  of  the  Council  of  Trent  to  sit  permanently  at 
Rome,  where  it  has  ever  since  continued  to  be  included 
amongst  those  standing  committees  which  divide  among 
them  the  administration  of  the  pontifical  government. 

Two  questions  remain  to  be  considered  in  relation  to  this 
great  synod  : — how  far  was  it  free,  and  representative  of 
the  mind  of  Latin  Christianity  at  that  time  1  and  what  have 
been  its  effects  upon  dogma  and  discipline  7  Ample 
materials  exist  for  answering  the  first  question,  in  the  form 
of  contemporary  letters,  either  separately  published,  as 


those  of  Vargas,  or  included  in  the  great  collection  of 
documents  made  by  Le  Plat,  and  in  the  official  acts  of  the 
council  itself,  drawn  up  by  the  secretaries  Paleotto  and 
Massarelli.  From  these  it  is  perfectly  clear  that  the 
council  was  never  free  for  a  moment,  but  was  hampered 
and  fettered,  not  merely  by  the  permanent  fact  of  a  large 
Italian  majority,  subsidized  by  the  pope,1  but  by  the 
method  of  procedure  in  the  congregations,  since  by  a 
skilful  distribution  of  the  members  into  groups  or  classes, 
so  as  to  prevent  combined  action,  and  by  careful  packing 
of  the  sub-committees  to  which  the  preparation  of  business 
for  debate  was  entrusted,  little  could  be  done  save  when 
and  how  the  majority  pleased  ;  and,  above  all,  the  vigilant 
supervision  exercised  by  the  legates,  their  constant  refer 
ence  to  Rome  of  every  point  of  any  importance  before  they 
would  permit  it  to  come  on  for  regular  discussion  (so  that 
Lanssac,  one  of  the  French  envoys,  somewhat  profanely 
said  that  the  Holy  Spirit  was  brought  to  the  council  in  a 
carpet-bag  from  Rome),  and  their  uncompromising  use  of 
their  presidential  authority  to  interrupt  or  silence  un 
acceptable  speakers  (as  frequently  appears  in  the  Acts) 
effectually  bound  the  council  hand  and  foot ;  and  thus  its 
decisions,  as  a  whole,  represent  little  more  than  the  Italian 
and,  to  some  extent,  Spanish  opinions  of  the  time,  and  not 
those  of  German,  French,  or  Hungarian  Catholics.  The 
demeanour  of  the  legates  differed  much,  and  there  is  a 
wide  interval  between  the  open  browbeating  employed  by 
Crescenzio  and  the  high-bred  dignity  of  Gonzaga  or  the 
diplomatic  subtlety  of  Morone  ;  but  the  policy  was  alike 
in  all  cases,  and  its  results  the  same.  As  to  the  dogmatic 
effect  of  the  council,  it  went  much  further  than  merely 
restating  the  current  Catholic  theology  of  the  pre- 
Reformation  era  •  for  it  marks  a  new  departure,  closing 
many  questions  previously  left  open  (nothing  is  more 
noteworthy  in  the  debates  than  the  manner  in  which 
several  divines  of  unquestioned  ability  and  loyalty  delivered 
themselves  of  opinions  closely  allied  to  those  advocated  by 
leading  Reformers,  and  then  still  tenable  within  the  Roman 
obedience),  re-wording  old  propositions,  or  framing  new 
ones,  in  an  incisive  fashion.  It  recovered  for  papal 
authority  all  it  had  lost,  or  was  likely  to  lose,  through  the 
action  of  Basel  and  Constance  ;  and,  above  all,  it  unified 
Roman  teaching  for  the  first  time,  and  crystallized  it  into 
rigid  compactness.  Thus  it  made  concessions  and  explana 
tions  for  the  reconciliation  of  the  revolted  Protestants, 
although  the  primary  cause  of  the  council,  practically  im 
possible  thenceforward,  since  the  Roman  Catholic  system, 
thus  hastily  consolidated  out  of  a  former  condition  of 
partial  flux,  became  like  a  "  Prince  Rupert's  drop,"  from 
which,  if  the  smallest  fragment  be  broken,  the  mass  is  at 
once  resolved  into  disintegrated  powder.  In  the  matter  of 
disciplinary  reform  the  council  enacted  but  little  of  an 
effective  nature,  except  in  the  abolition  of  the  traffic  in 
indulgences,  and  the  establishment  of  theological  seminaries, 
which  has  proved  the  most  effectual  agency  for  creating 
that  doctrinal  uniformity  which  now  prevails  throughout 
the  Roman  obedience  ;  and  the  real  honours  of  the  Counter- 
Reformation  rest  with  the  Jesuits,  to  whose  unremitting 
diligence,  powerful  organization,  and  ceaseless  precept  and 
example  must  be  attributed  by  far  the  larger  part  of  the 
abatement  of  ecclesiastical  abuses  and  scandals  which 
marks  the  succeeding  era.  Doubtless,  the  Tridentine 
decrees,  in  strong  and  resolute  hands,  proved  most  useful 
subsidiary  weapons  to  compel  local  reforms  ;  but  decrees 
of  little  less  stringency  had  been  enacted  by  previous 


1  The  Italian  character  of  the  council  of  Trent  can  best  be  exhibited 
by  a  classified  table,  showing  the  nationality  of  the  bishops  present  in 
the  later  sessions: — Italians,  189;  Spaniards,  31  ;  French,  26;  Greeks 
(titulars),  6 ;  Portuguese,  3 ;  Illyrians,  3 ;  Irish,  3 ;  Germans,  2  • 
Flemish,  2;  Polish,  2;  Croatian,  1;  Moravian,  1;  English,  1. 
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synods,  and  had  rusted  unused,  because  there  was  no  one 
able  and  willing  to  put  them  in  operation  against  the 
passive  resistance  of  powerful  vested  interests. 

The  bibliography  of  the  council  of  Trent  is  very  extensive,  but  a  comparatively 
small  number  of  volumes  really  suffices  the  student.  The  first  work  of  import 
ance  is  F.  Paolo  Sai"pi's  Istoria  del  Coneilio  Trtdentino,  originally  published  in 
London  (1619)  by  Antonio  de  Dominis,  archbishop  of  Spalato,  under  the  pseudonym 
of  Pietro  Soave  Polano  (an  Imperfect  anagram  of  Paolo  Sarpi  Veneto),  but 
better  studied  in  the  French  version  by  Pere  Le  Courayer,  with  valuable  notes 
(see  SARPI).  The  rival  work  of  Sforza  Palavicino,  Istoria  del  Concilia  di  Trento 
(1656-57),  written  to  order  as  a  refutation  of  Sarpi's  work,  is  also  indispensable. 
He  had  free  access  to  many  official  documents  which  Sarpi  could  not  consult,  and 
often  corrects  him  upon  points  of  detail,  but  a  careful  reader  will  find  that  he 
confirms  him  far  oftener  than  he  refutes  him.  It  is  not  enough,  as  Ranke  points 
out,  to  compare  those  two,  and  take  the  mean  statement  as  a  guide,  for  they  are 
sometimes  in  blank  contradiction,  and  other  witnesses  must  be  called  in  to  decide 
the  matter.  The  Acts  of  the  council,  so  f.ir  as  they  were  drafted  by  Paleotto, 
were  first  published  by  Mendham  in  1842;  the  complete  Acts,  by  both  Paleotto 
and  Massarelli,  were  not  accessible  till  published  as  Ada  Oenuina  (Ecumenici 
Concilii  Tridentini  by  Theiner  in  1874.  The  vast  compilation  of  Jodocus  Le  Plat, 
Monumentontm  ad  Historiam  Concilii  Tridentini  Amplissima  Collec/io  (7  vols. 
4to,  1781-87),  Is  full  of  valuable  and  Interesting  matter.  The  speeches  of  the 
Jesuit  Laynez,  which  had  such  a  powerful  effect  upon  the  council,  have  been 
recently  published  under  the  title  of  Lainez,  Disputationes  Tridentinx,  2  vols., 
1886.  Vargas,  Lettrei  et  Jfemoiret  concernant  le  Concile  de  Trent  (1700,  partly 
translated  in  Geddes,  The  Council  of  Trent  no  Free  Assembly,  1714),  is  of  much 
value.  The  canons  and  decrees  of  the  council  have  been  many  times  published, 
and  are  readily  accessible;  the  best  edition  is  that  by  Richfer  and  Schulte  (1853). 
There  is  a  convenient  abridgment  of  Palavicino's  history  prefixed  to  the  Rev. 
James  Waterworth's  English  version  of  the  Decrees  and  Canons  of  Trent  (1848), 
but  it  is  not  trustworthy,  for  the  translator  has  suppressed  many  statements  of 
the  original  which  tell  in  various  ways  against  the  freedom  of  the  action  of  the 
council.  To  these  may  be  added  Sickel,  Attenstiicke  zur  Geschtchte  des  Konzili 
zu  Trient,  1872;  Calenzio,  Documenti  Inediti  e  Nuoui  Lavori  Lelterarii  sul  Con 
cilia  di  Trento,  1874;  Dollinger,  Samni/utig  von  Urkunden  zur  Geschichte  des 
Concilt  von  Trient,  1876 ;  and  the  article  on  the  council  in  Wetzer  and  Welte's 
Kirchenleficon.  (R.  F.  L.) 

TRENTON,  a  city  of  the  United  States,  county  seat  of 
Mercer  county,  New  Jersey,  and  capital  of  the  State,  is 
situated  in  40°  14'  N.  lat.  and  74°  45'  W.  long.,  33  miles 
north-east  of  Philadelphia  and  57  south-west  of  New  York. 
It  lies  very  near  sea-level  (under  45  feet),  upon  the  left 
(eastern)  bank  of  the  Delaware  river,  at  the  head  of  navi 
gation.  The  city  is  irregularly  built,  the  streets  of  different 
sections  running  in  various  directions,  without  any  appear 
ance  of  system ;  this  is  doubtless  due  to  the  fact  that 
different  portions  of  the  city  were  originally  settled  as 
independent  villages.  Till  recently  Trenton  was  rather 
backward  in  the  matter  of  municipal  improvements,  but 
an  extensive  system  of  paving  and  sewage  has  now  been 
entered  on.  The  water  supply  is  obtained  by  pumping 
into  a  reservoir.  Street  cars  run  upon  one  or  two  of  the 
principal  streets;  and  the  city  is  traversed  by  the  main 
line  of  the  New  York  division  of  the  Pennsylvania  Rail 
road.  Manufactures  are  the  leading  industry,  the  capital 
invested  in  1880  having  been  $6,966,830  and  the  produc 
tion  $12,712,762.  In  iron  and  steel  manufactures  over 
$2,000,000  were  invested,  the  industry  next  in  importance 
being  the  manufacture  of  stone  and  earthen  ware,  for  which 
this  city  has  a  national  reputation.  Rubber  goods,  watches, 
and  woollen  cloths  are  also  made.  The  population,  22.874 
in  1870,  was  29,910  in  1880. 

Trenton  was  formed  by  a  consolidation  under  one  charter  of 
several  independent  villages,  known  as  Falls  of  the  Delaware 
(settled  in  1680),  Kingsborough,  Bloomsbtirg,  and  Lamberton. 
The  name  Trenton  was  given  to  the  settlements  about  1720.  Its 
early  growth  was  slow.  In  1790  it  was  selected  as  the  State 
capital,  and  two  years  later  it  received  a  city  charter.  Its  growth 
since  that  time  has  been  steady,  and  during  the  past  thirty  years 
has  been  very  rapid. 

TREPANG.     See  B^CHE-DE-MER. 

TRESPASS,  in  law,  is  any  transgression  of  the  law  less 
than  treason,  felony,  or  misprision  of  either.  The  term 
includes  a  great  variety  of  torts  committed  to  land,  goods, 
or  person,  distinguished  generally  by  names  drawn  from 
the  writs  once  used  as  appropriate  to  the  particular  trans 
gression,  such  as  vi  et  armis,  quare  dausum  fregit,  de  bonis 
asportatis,  de  uxore  abducta  cum  bonis  viri,  quare  filium 
et  heredem  rapuit,  &c.  Up  to  1694  the  trespasser  was 
regarded,  nominally  at  any  rate,  as  a  criminal,  and  was 
liable  to  a  fine  for  the  breach  of  the  peace,  commuted  for 
a  small  sum  of  money,  for  which  5  W.  and  M.  c.  12  sub 
stituted  a  fee  of  6s.  8d.  recoverable  as  costs  against  the 
defendant.  Trespass  is  not  now  criminal  except  by  special 


statutory  enactment,  e.g.,  the  old  statutes  against  forcible 
entry,  the  Game  Acts,  and  the  private  Acts  of  many  rail 
way  companies.  When,  however,  trespass  is  carried  suffi 
ciently  far  it  may  become  criminal,  and  be  prosecuted  as 
assault  if  to  the  person,  as  nuisance  if  to  the  land.  At 
one  time  an  important  distinction  was  drawn  between 
trespass  general  and  trespass  special  or  trespass  on  the 
case,  for  which  see  TORT.  The  difference  between  trespass 
and  case  was  sometimes  a  very  narrow  one  ;  the  general 
rule  was  that  where  the  injury  was  directly  caused  by  the 
act  of  the  defendant  the  proper  remedy  was  trespass, 
where  indirectly,  case.  The  difference  is  illustrated  by  the 
action  for  false  imprisonment :  if  the  defendant  himself 
imprisoned  the  plaintiff  the  action  was  trespass ;  if  a 
third  person  did  so  on  the  information  of  the  defendant 
it  was  case.  A  close  parallel  is  found  in  Roman  law  in 
the  actio  directa  under  the  lex  Aquilia  for  injury  caused 
directly,  the  actio  utilis  for  that  caused  indirectly.  One 
of  the  reasons  for  the  rapid  extension  of  the  action  on  the 
case,  especially  that  form  of  it  called  assumpsit,  was  no 
doubt  the  fact  that  in  the  action  on  the  case  the  defendant 
was  not  allowed  to  wage  his  law  (see  WAGER). 

In  its  more  restricted  sense,  trespass  is  generally  used 
for  entry  on  land  without  lawful  authority  by  either  a 
man,  his  servants,  or  his  cattle.  To  maintain  an  action 
for  such  trespass  the  plaintiff  must  have  possession  of  the 
premises.  The  quantum  of  possession  necessary  to  enable 
him  to  bring  the  action  is  often  a  question  difficult  to 
decide.  In  most  instances  the  tenant  can  bring  trespass, 
the  reversioner  only  case.  By  the  Judicature  Act,  1873, 
a  mortgagor  in  possession  can  sue  for  trespass  in  his  own 
name.  Remedies  for  trespass  are  either  judicial  or  extra- 
judicial.  The  most  minute  invasion  of  private  right  is 
trespass,  though  the  damages  may  be  nominal  if  the 
injury  was  trivial.  On  the  other  hand,  they  may  be 
exemplary  if  circumstances  of  aggravation  were  present. 
Pleading  in  the  old  action  of  trespass  was  of  a  very  tech 
nical  nature,  but  the  old-fashioned  terms  alia  enormia, 
replication  de  injuria,  new  assignment,  &c.,  once  of  such 
frequent  occurrence  in  the  reports,  are  of  merely  historical 
interest  since  the  introduction  of  a  simpler  system  of 
pleading,  unless  in  those  American  States  where  the  old 
pleading  has  not  been  reformed.  The  VENUE  (q.v.)  in 
trespass  was  formerly  local,  in  case  transitory.  In  addi 
tion  to  damages  for  trespass,  an  injunction  may  be  granted 
by  the  court.  The  power  to  grant  injunctions  against 
threatened  or  apprehended  trespass  has  been  considerably 
enlarged  by  the  Judicature  Act,  1873.  The  principal 
instances  of  extra-judicial  remedies  are  distress  damage 
feasant  of  cattle  trespassing,  and  removal  of  a  trespasser 
without  unnecessary  violence,  expressed  in  the  terms  of 
Latin  pleading  by  molliter  manus  imposuit. 

Trespass  may  be  justified  by  exercise  of  a  legal  right,  as  to  serve 
the  process  of  the  law,  or  by  invitation  or  licence  of  the  owner,  or 
may  be  excused  by  accident  or  inevitable  necessity,  as  deviation 
from  a  highway  out  of  repair.  Where  a  man  abuses  an  authority 
given  by  the  law,  his  wrongful  act  relates  back  to  his  entry,  and 
lie  becomes  a  trespasser  ab  initio,  that  is,  liable  to  be  treated  as  a 
trespasser  for  the  whole  time  of  his  being  on  the  land.  Mere 
breach  of  contract,  such  as  refusal  to  pay  for  wine  in  a  tavern 
which  a  person  has  lawfully  entered,  does  not  constitute  him  a 
trespasser  ab  initio.  A  trespass  of  a  permanent  nature  is  called  a 
continuing  trespass;  such  would  be  the  permitting  of  one's  cattle 
to  feed  on  another's  land  without  authority. 

In  Scots  law  trespass  is  used  only  for  torts  to  land.  By  the 
Trespass  (Scotland)  Act,  1865,  trespassers  are  liable  on  summary 
conviction  to  fine  and  imprisonment  for  encamping,  lighting  fires, 
&c.,  on  land  without  the  consent  and  permission  of  the  owner. 

TREVES  (French,  Treves;  German,  Trier},  formerly 
the  capital  of  an  archbishopric  and  spiritual  electorate  of 
the  empire,  and  now  the  seat  of  a  Roman  Catholic  bishop 
and  the  chief  town  of  a  governmental  district  in  the 
Prussian  province  of  the  Rhine,  is  situated  on  the  rigl.L 
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bank  of  the  Moselle,  pleasantly  surrounded  by  low  vine- 
clad  hills,  60  miles  south-west  of  Coblentz  and  86  miles 
south  of  Cologne.  It  lies  in  the  midst  of  a  carefully 
cultivated  and  fertile  plain,  the  rich  vegetation  of  which 
forms  a  pleasing  setting  to  its  red  sandstone  walls  and 
venerable  towers.  Most  of  the  old  streets  of  the  town  are 
quaint  and  irregular ;  but  much  of  the  space  enclosed 
within  the  circuits  of  the  walls  is  now  occupied  by 
orchards  and  gardens.  The  population  of  Treves  in  1885 
\vas  26,125,  five-sixths  of  whom  were  Roman  Catholics. 
Their  chief  occupations  are  fruit-growing  and  vine-dressing  ; 
the  industries  of  the  place,  including  the  manufacture  of 
cotton  and  linen,  dyeing,  and  tanning,  are  not  very  exten 
sive.  A  specialty  of  Treves  is  the  preparation  of  stones 
for  Gothic  churches,  which  are  sent  off  ready  to  be  at  once 
placed  in  position.  A  river  traffic  is  carried  on  in  wine, 
cattle,  and  wood. 

Treves  claims  to  be  the  oldest  town  in  Germany,  and  it  contains 
more  important  Roman  remains  than  any  other  place  in  northern 
Europe.  The  most  remarkable  of  these  is  the  Porta  Nigra,  a  huge 
fortified  gateway,  115  feet  long,  70  to  95  feet  high,  and  30  feet 
deep.  It  is  formed  of  uncemented  blocks  of  sandstone,  held 
together  by  clamps  of  iron,  and  now  blackened  with  time;  the 
details  are  very  rude.  Opinions  vary  widely  as  to  the  date  of  its 
erection,  but  recent  authorities  refer  it  to  the  1st  century  of  the 
Christian  era.  During  the  Middle  Ages  the  structure  was  converted 
into  two  churches,  one  above  the  other ;  all  additions  have,  how 
ever,  now  been  removed,  except  the  apse  at  the  east  end.  The 
basilica,  long  used  as  the  archiepiscopal  palace  and  now  consecrated 
as  a  Protestant  church,  probably  dates  from  the  reign  of  Constan- 
tine.  The  so-called  Roman  baths  are  in  all  probability  the  relics 
of  an  extensive  imperial  palace.  Just  outside  the  town  are  the 
remains  of  an  amphitheatre,  capable  of  accommodating  30,000 
spectators,  where  Constantine  caused  several  thousand  Franks  and 
Bructeri  to  be  butchered  for  the  public  amusement.  Perhaps  the 
oldest  Roman  remains  in  Treves  are  some  of  the  piers  of  the  bridge 
over  the  Moselle,  dating  from  about  28  B.C.  This  bridge,  which 
is  at  one  corner  of  modern  Treves,  lay  near  the  middle  of  the  much 
more  extensive  Roman  city.  There  are  also  numerous  Roman 
antiquities  in  the  neighbourhood  of  Treves,  the  most  important  of 
which  are  the  Igel  column,  a  sepulchral  monument  of  the  2d 
century,  and  the  mosaic  pavements  at  Nennig  and  Fliessem. 

Another  group  of  interesting  buildings  belongs  to  the  second 
period  of  prosperity  enjoyed  by  Treves  under  the  rule  of  its  mediaeval 
prelates.  The  cathedral,  described  by  Liibke  as  the  most  important 
example  of  pre-Carlovingian  building  in  Germany,  mirrors  the 
entire  history  of  the  town.  Its  kernel  consists  of  part  of  a  Roman 
basilica  of  the  4th  century,  which  seems  to  have  been  converted 
into  a  Christian  church  at  a  very  early  period.  It  was  restored  by 
Bishop  Nicetius  about  550,  and  in  the  llth  and  12th  centuries  it 
was  again  restored  and  greatly  extended  by  Archbishop  Poppo  and 
his  successors,  who  added  an  apse  at  each  end  and  left  it  substanti 
ally  in  its  present  form.  The  cathedral  is  connected  by  beautiful 
cloisters  of  the  13th  century  with  the  circular  Liebfrauenkirche, 
one  of  the  most  interesting  early  Gothic  churches  in  Germany 
(1227-43),  catching  up  the  architectural  thread  at  the  point  dropped 
by  the  cathedral.  Among  the  treasures  of  the  latter  is  the  "  holy 
coat  of  Treves,"  believed  by  the  devout  to  be  the  seamless  garment 
worn  by  our  Saviour  at  the  crucifixion,  and  said  to  have  been  pre 
sented  to  the  town  by  the  empress  Helena,  the  central  figure  in 
Treveran  Christian  legend.  Its  exhibition  in  1844  attracted  a 
million  and  a  half  of  pilgrims  to  Treves.  According  to  recent 
authorities,  the  earliest  churches  in  Treves  were  those  of  Sts 
Eucharius,  Maximin,  Matthew,  and  Paul,  all  without  the  walls, 
now  rebuilt  or  converted  to  secular  purposes.  Of  the  modern 
buildings  none  call  for  special  remark.  The  town  library  contains 
about  100,000  volumes,  including  several  valuable  specimens  of 
early  printing.  Its  greatest  treasure  is  the  Codex  Aurcus,  a 
manuscript  of  the  Gospels  presented  to  the  abbey  of  St  Maxirnin 
by  Ada,  sister  of  Charlemagne.  The  same  building  also  contains 
an  interesting  collection  of  Roman  and  mediseval  antiquities. 

A  mediaeval  legend,  preserved  in  an  inscription  on  the  old  Rothes 
Hans  inn,  places  the  foundation  of  Treves  1300  years  before  that  of 
Rome,  and  ascribes  it  to  Thebetas,  son  of  Ninus,  king  of  Assyria. 
But,  fable,  apart,  we  must  still  allow  that  Treves  has  good  claim  to 
call  itself  the  oldest  town  in  Germany.  It  is  a  little  doubtful 
whether  the  Treviri  were  of  Teutonic  or  Celtic  stock.  St  Jerome 
records  that  the  language  of  the  Treviri  of  the  4th  century  resembled 
that  of  the  Gauls  of  Asia ;  but,  even  if  we  admit  this  evidence  as 
conclusive  of  their  Celtic  origin,  we  must  recognize  the  fact  that 
they  were  Celts  who  were  long  under  Teutonic  influence.  Their 
authentic  history  begins  with  the  story  of  their  subjection  by  Julius 


Ca;sar  (56  B.  c. ),  who  describes  them  as  a  warlike  race,  with  the  best 
cavalry  in  Gaul.  The  Roman  town,  Colonia  Augusta  Trevirorum 
(or  Treveromm),  was  probably  founded  by  the  emperor  Claudius,and 
rapidly  obtained  a  wealth  and  importance  which  justified  the  poet 
Ausonius  (4th  century)  in  describing  it  as  the  second  metropolis 
of  the  empire,  or  "  Rome  beyond  the  Alps."  It  became  the  capital 
of  Belgica  Prima,  and  during  the  4th  century  was  a  favourite 
residence  of  Constantine  and  other  Roman  emperors.  Most  of  the 
palaces  and  public  buildings,  of  which  the  remains  are  still 
extant,  were  built  at  this  period,  while  the  surrounding  hills  were 
covered  with  villas.  Treves  was  laid  in  ruins  by  Attila  in  451,  and 
about  465  was  permanently  taken  possession  of  by  the  Franks.  It 
was  included  in  the  kingdom  of  Austrasia,  and  became  a  German 
city  in  870.  Like  its  prototype  Rome,  it  attained  a  second  era  of 
prosperity  and  importance  as  an  ecclesiastical  capital  (see  below), 
and  in  the  Middle  Ages  the  "  Sancta  Civitas  Trevirorum  "  swarmed 
with  "religious"  of  all  kinds  and  grades.  Unlike  most  of  the 
German  episcopal  cities,  however,  it  did  not  succeed  in  shaking 
oft'  the  ecclesiastical  yoke,  nor  did  it  attain,  except  transitorily, 
the  position  of  a  free  imperial  city.  Wars  and  sieges  occasionally 
checked  but  did  not  stop  its  growth.  Art  and  science  were 
sedulously  fostered  in  the  monastic  schools,  and  a  university, 
founded  in  1473,  existed  down  to  1798.  The  importance  of  Treves 
departed  with  the  overthrow  of  the  ecclesiastical  principality.  In 
1786  the  last  elector  shifted  his  residence  to  Coblentz,  and  from 
1794  to  1814  Treves  was  capital  of  the  French  department  of  the 
Sarre.  Since  the  latter  date  it  has  belonged  to  Prussia. 

The  archbishopric  and  ecclesiastical  electorate  of  Treves,  bounded 
by  Nassau,  Cologne,  Luxemburg,  Lorraine,  the  Rhenish  Palatinate, 
Hesse-Rheinfels,  and  Katzenelnbogen,  had  an  area  of  about  3200 
square  miles  and  a  population  of  250,000  to  300,000.  Its  suffragan 
bishops  were  those  of  Metz,  Toul,  and  Verdun,  and  after  1777  also 
those  of  Nancy  and  St  Die.  As  elector  of  the  German  empire  the 
archbishop  took  the  second  place,  and  bore  the  styleof  arch-chancellor 
of  Gaul  or  Burgundy.  Legend  places  the  foundation  of  the  bishopric 
of  Treves  in  the  1st  century  of  the  Christian  era,  but  the  first 
bishop  known  to  history  is  Agricius,  who  flourished  about  314. 
The  see  appears  as  an  archbishopric  in  the  9th  century,  and  in  the 
Middle  Ages  the  archbishops  attained  considerable  temporal  power. 
Among  the  most  prominent  were  Baldwin  of  Luxemburg  (1307- 
1354),  brother  of  the  emperor  Henry  Vll.,  who  may  be  regarded 
as  the  founder  of  the  territorial  greatness  of  the  see,  and  Richard 
von  Greiffenklau  (1511-1531),  who  distinguished  himself  by  his 
successful  opposition  to  the  Reformation.  The  last  archbishop  was 
Clemens  Wenceslaus  (1768-1802)  of  Saxony.  The  part  of  the 
archbishopric  on  the  left  bank  of  the  Rhine  was  taken  by  France  in 
1801,  and  the  rest  was  secularized  in  favour  of  the  prince  of  Nassau- 
Weilburg  in  1803.  After  the  fall  of  Napoleon  the  archbishopric 
was  incorporated  with  Prussia.  A  new  bishopric  of  Treves  was 
instituted  in  1821,  the  boundaries  of  which  are  almost  conterminous 
with  those  of  the  old  archbishopric  ;  the  bishop  is  a  suffragan  to 
the  archbishop  of  Cologne. 

See  "Augusta  Treverorum,"  an  article  by  E.  A.  Freeman  in  the  Britith 
Quarterly  Review  for  July  1875. 

TREVIRANUS,  GOTTFRIED  REINHOLD  (1776-1837), 
German  naturalist,  was  born  at  Bremen,  February  4,  1776, 
studied  medicine  at  Gottingen,  in  1797  became  professor 
of  mathematics  in  the  Bremen  lyceum,  and  died  at  Bremen, 
February  16,  1837. 

He  made  numerous  important  contributions  to  comparative 
anatomy,  especially  in  regard  to  birds  and  spiders.  Though  noted 
for  his  learning  and  acute  observation,  his  studies  in  geographical 
distribution  cannot  be  said  to  have  led  to  any  very  definite  results. 
It  is  rather  on  account  of  his  contributions  to  aetiology  that  he  de 
serves  to  be  remembered,  though  his  work  in  this  department  has 
been  to  a  great  extent  overlooked.  In  the  first  of  his  larger  works, 
Biologie  odcr  Philosophic  der  Icbenden  Natur,  which  appeared  from 
1802-1805,  he  gave  clear  expression  to  the  theory  of  "  descent  with 
modification."  He  believed  that  simple  forms  (Protists),  which  he 
termed  "zoophytes,"  were  "the  primitive  types  from  which  all  the 
organisms  of  the  higher  classes  had  arisen  by  gradual  development." 
' '  Every  living  creature  has  a  potentiality  of  endless  modification 
of  adapting  its  structure  to  the  changes  in  the  external  world." 
He  also  maintained  that  each  species  has  its  day  or  period,  at  the 
end  of  which  it  does  not  become  extinct,  but  has  simply  ceased  to 
be,  because  it  has  become  something  else.  That  he  stated  the  theory 
of  descent  with  much  clearness,  and  with  a  sufficient  background  of 
actual  knowledge  of  forms,  must  be  acknowledged  by  all ;  the  only 
difficulty  relates  to  the  question  of  priority.  The  first  volume  of 
his  biology  was  published  in  1802,  but  he  states  that  this  had  been 
written  about  1796.  Now  it  was  not  till  1801  that  Lamarck  first 
began  to  free  himself  from  the  traditional  dogma  of  the  immuta 
bility  of  species,  and  to  publish  his  views  of  evolution.  Neither 
Goethe  nor  Oken  can  be  said  to  have  done  much  more  than  follow 
up  the  ironical  insinuations  of  Buffon  (1753-76)  and  the  ingenious 
suggestions  of  Erasmus  Darwin,  whose  Zoonomia  was  translated 
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into  German  between  1795-  and  1797,  while  both  Treviramis  and 
Lamarck  tackled  the  problem  not  merely  of  the  theory  of  descent 
but  of  the  mechanism  of  evolution.  On  this  point  the  merits  of 
Lamarck  certainly  outweigh  those  of  his  contemporary.  Trevir- 
anus  laid  down  as  a  fundamental  proposition  "  that  all  living  forms 
are  the  results  of  physical  influences  which  are  still  in  operation, 
and  vary  only  in  degree  and  direction."  Like  many  after  him,  he 
directed  attention  to  the  influence  of  the  male  elements  in  fertiliza 
tion  as  a  source  of  variation,  but  laid  emphasis  only  on  the  intra- 
organismal  power  of  adaptation  to  surroundings.  Whatever  opinion 
he  entertained  in  regard  to  the  priority  and  the  importance  of  the 
contribution  made  by  Treviranus  to  the  theory  of  evolution,  it 
is  at  least  certain  that  he  was  a  learned  naturalist  and  an  acute 
thinker.  His  most  important  later  work  of  a  synthetic  nature 
was  entitled  Erschcinungcn  und  Gesctze  des  organischen  Lebens 
(1831). 

See  EVOLUTION  ;  E.  Haeckcl's  ScJiiipfungsgeschichte,  pp.  83-5;  Cams,  GescMcfite 
der  Zoologie,  p.  610. 

TREVISO,  a  town  of  Italy,  in  the  province  of  the  same 
name,  lies  in  the  midst  of  a  district  of  great  fertility,  at  the 
confluence  of  the  Piavesella  with  the  Sile,  which  is  here 
navigable  for  large  boats  and  communicates  by  canals  with 
the  lagoons  of  Venice  (17  miles  distant).  It  is  an  old  town, 
with  narrow  irregular  colonnaded  streets  and  some  good 
squares.  The  cathedral  of  San  Pietro,  dating  from  1141 
and  restored  and  enlarged  in  the  15th  century  by  Pietro 
Lombardo,  but  still  unfinished,  contains  a  fine  Annunciation 
by  Titian  (1519),  an  Adoration  of  the  Shepherds,  the 
masterpiece  of  Paris  Bordone  (born  at  Treviso  in  1500), 
and  frescos  by  Pordenone.  There  are  numerous  statues  and 
reliefs  by  Pietro,  Tullio,  and  Martino  Lombardo,  and  by 
Sansovino.  The  Gothic  church  of  San  Niccolo  (1310-52) 
contains  a  fine  tomb  by  Tullio  Lombardo,  frescos  by 
Giovanni  Bellini,  and  a  large  altar-piece  by  Fra  Marco 
Pensabene  and  others  ;  in  the  adjoining  chapter-house  are 
forty  portraits  of  celebrated  Dominicans  by  Tommaso  da 
Modena  (1352).  The  Monte  di  Pieta  contains  an  Entomb 
ment  by  Pordenone  (according  to  others  by  Giorgione). 
The  churches  of  S.  Leonardo,  S.  Andrea,  S.  Maria 
Maggiore,  and  S.  Maria  Maddalena  also  contain  precious 
art  treasures,  and  the  town  is  enriched  besides  by  various 
open-air  frescos.  The  town-hall  and  theatre  are  also 
conspicuous  buildings.  Silk  and  cotton  goods,  cutlery, 
majolica,  and  paper  are  the  chief  manufactures  of  the 
place,  and  an  active  trade  is  also  carried  on  in  corn,  fruit, 
and  cattle.  The  population  in  1881  was  31,249. 

Treviso,  the  ancient  Tarvisium,  is  not  mentioned  by  any  of  the 
ancient  geographers,  though  Pliny  speaks  of  the  Silis  as  flowing 
"ex  montibus  Tarvisanis."  In  the  6th  century  it  appears  as  an 
important  place.  From  1318  it  was  for  a  short  time  the  seat  of  a 
university  (see  UNIVERSITIES).  In  1339  it  came  under  the  Venetian 
sway.  In  the  15th  century  its  walls  and  ramparts  were  renewed 
under  the  direction  of  Fra  Giocondo,  two  of  the  gates  being  built 
by  the  Lombardi.  Treviso  was  taken  in  1797  by  the  French  under 
Mortier  (duke  of  Treviso).  In  March  1848  the  Austrian  garrison  was 
driven  from  the  town  by  the  revolutionary  party,  but  in  the  follow 
ing  June  the  town  was  bombarded  and  compelled  to  capitulate. 

TREVITHICK,  RICHARD  (1771-1833),  inventor  of  the 
locomotive,  was  descended  from  a  family  of  great  antiquity 
in  the  county  of  Cornwall,  and  was  born  13th  April  1771, 
in  the  parish  of  Illogan.  Shortly  afterwards  the  family  re 
moved  to  Penponds,  near  Camborne,  where  the  boy  attended 
his  first  and  only  school,  his  attainments  being  limited  to 
reading,  writing,  and  arithmetic.  Though  slow  and  obstin 
ate  as  a  scholar,  he  spent  much  time  drawing  lines  and 
figures  on  his  slate,  and  possessed  such  instinctive  skill  in 
mechanics  that  while  still  a  youth  he  was  able  to  solve  a 
difficulty  in  the  correction  of  underground  levels  which  had 
puzzled  some  of  the  mine  agents.  He  inherited  more  than 
the  average  strength  for  which  his  family  were  famous, 
standing  6  feet  2  inches  in  height,  while  his  frame  was  the 
very  model  of  an  athlete.  His  feats  in  wrestling  and  lift 
ing  and  throwing  weights  were  unexampled  in  the  district. 
At  the  age  of  eighteen  he  began  to  assist  his  father  as  mine 
manager,  and,  manifesting  great  fertility  of  mechanical  in 


vention,  was  soon  recognized  as  the  great  rival  of  Watt  in 
improvements  on  the  steam-engine  (see  vol.  xxii.  p.  476). 
On  the  death  of  his  father  in  1797,  he  succeeded  him  as 
leading  engineer  in  Cornish  mining.    He  married  the  same 
year.    His  earliest  invention  of  importance  was  his  improved 
plunger  pole  pump  (1797),  which  has  superseded  all  others 
for  deep  mining.     In  1798  he  applied  the  principle  of 
the  plunger  pole  pump  to  the  construction  of  the  water- 
pressure  engine,  which  he  subsequently  improved  in  various 
ways.     About  this  time  he  also  perfected  a  high-pressure 
non-conducting  steam-engine,  which  became  a  successful 
rival  of  the  low-pressure  steam-vacuum  engine  of  Watt. 
At  an  early  period  he  had  begun  experiments  in  the  con 
struction  of  locomotives,  and  a  model  constructed  by  him 
before  1800  is  now  in  the  South  Kensington  Museum.    On 
Christmas  eve  1801  his  common  road  locomotive  carried 
the  first  load  of  passengers  ever  conveyed  by  steam,  and  on 
24th  March  1802  he  and  Andrew  Vivian  applied  for  a 
patent  for  steam-engines  in  propelling  carriages.     In  1803 
his  locomotive  was  run  in  the  streets  of  London,  from 
Leather  Lane  by  Gray's  Inn  Lane  and  along  Oxford  Street 
to  Paddington,  the  return  journey  being  made  by  Islington. 
The  cost  was,  however,  found  too  great,  and  his  thoughts 
were  now  directed  to  the  construction  of  a  steam  loco 
motive  for  tramways,  with  such  success  that  in  February 
1804  he  worked  a  tramroad  locomotive  in  Wales,  running 
with  facility  up  and  down  inclines  of  1  in  50.     In  1808 
he  constructed  a  circular  railway  in  London  near  Euston 
Square,  on  which  the  public  were  carried  at  the  rate  of 
twelve  or  fifteen  miles  an  hour  round  curves  of  50  or  100 
feet  radius.     The  ideas  of   Trevithick  were   successfully 
developed  by  Stephenson  so  as  to  revolutionize  the  system 
of  modern  travelling,  but  Trevithick  had  made  consider 
able  progress  towards  this  before  Stephenson  had  begun 
his   experiments.      Trevithick  applied   his   high-pressure 
engine  with  great  success  to  rook  boring  and  breaking,  as 
well  as  to  dredging.     In  1806  he  entered  into  a  twenty- 
one  years'  engagement  with  the  board  of  Trinity  House, 
London,  to  lift  ballast  from  the  bottom  of  the  Thames,  at 
the  rate  of  500,000  tons  a  year,  for  a  payment  of  6d.  a 
ton.     The  following  year  he  was  appointed  along  with 
Vazie  to  execute  the  Thames  driftway,  but  the  work  was 
abandoned  owing  to  disputes  about  payment  when  unex 
pected  difficulties  had  occurred.     He  then  set  up  work 
shops  at  72  Fore  Street,  Limehouse,  for  the  construction  of 
iron  tanks  and  buoys  and  model  iron  ships.     He  was  the 
first  to  recognize  the  importance  of  iron  in  the  construction 
of  large  ships,  and  in  various  ways  his  ideas  have  also 
influenced  the  construction  of  steamboats.     In  the  appli 
cation  of   steam   to  agriculture  the    name  of  Trevithick 
occupies  one  of  the  chief  places.     A  high-pressure  steam 
threshing  engine  was  erected  by  him  in  1812  at  Trewithen, 
the  property  of  Sir  Charles  Hawkins,  while,  in  the  same 
year,  in  a  letter  to  the  Board  of  Agriculture,  he  stated  his 
belief  that  every  part  of  agriculture  might  be  performed 
by  steam,  and  that  such  a  use  of  the  steam-engine  would 
"double  the  population  of  the  kingdom  and  make  our 
markets  the  cheapest  in  the  world."     In  1814  he  entered 
on  an  agreement  for  the  construction  of  engines  for  the 
Peruvian  mines,  and  to  superintend  their  working  removed 
to  Peru  in  1816.     Thence  he  went  in  1822  to  Costa  Rica. 
He  returned  to  England  in  1827,  and  in  1828  petitioned 
parliament  for  a  reward  for  his  inventions,  but  without 
success.     He  was  equally  unsuccessful  in  his  endeavours 
to  induce  the  lords  commissioners  of  the  Admiralty  to 
afford  him  facilities  for  demonstrating  the  value  of  certain 
improvements  he  claimed  to  have  made  in  steam  navigation. 
He  died  22d  April  1833. 

See  Life  of  Packard  Trevithick,  with  an  Account  of  his  Invention, 
by  Francis  Trevithick,  C.E.,  2  vols.,  1872. 
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TRIAL,  in  law,  is  the  examination  of  a  cause  before 
a  court  of  justice.  It  is  the  stage  in  the  cause  next 
after  PLEADING  (q-v.).  Advance  in  legal  development 
is  generally  marked  by  difference  in  the  mode  of  trial. 
This  was  especially  the  case  in  the  history  of  Roman  law, 
and  it  has  been  the  same  in  England  (see  ACTION).  Many 
forms  of  trial,  notably  those  by  ORDEAL  (q.v.},  by  wager 
of  battle  or  of  law  (see  WAGER),  and  by  grand  assize,  have 
become  obsolete,  and  new  forms  have  been  created  by 
legislation  in  order  to  meet  altered  circumstances  of  society. 
Up  to  a  very  recent  date  the  tendency  of  the  Roman  and 
English  systems  was  in  opposite  directions.  In  the  former 
and  in  systems  founded  on  it,  such  as  the  Scotch,  trial  by 
the  judge  became  the  rule,  in  the  latter  trial  by  judge 
and  jury.  But  the  Judicature  and  Summary  Jurisdiction 
Acts  have  recently  made  considerable  innovations  upon  the 
old  common-law  right  to  trial  by  JURY  (q.v.}  or  per  pais, 
as  it  was  also  called.  The  modes  of  trial  in  England  are 
very  numerous,  as  to  a  certain  extent  each  COURT  (q.v.) 
has  its  own  procedure.  Certain  broad  rules  of  justice  are 
observed  by  all  courts,  such  as  that  both  sides  are  to  be 
heard,  or  to  have  an  opportunity  of  being  heard,  before 
decision,  and  that  (unless  in  very  exceptional  cases)  the 
trial  is  to  be  in  public. 

For  purposes  of  convenience  rather  than  as  a  scientific  division 
trials  may  be  divided  into  civil  and  criminal.  An  ordinary  trial 
iu.  a  civil  case  may  be  either  in  a  court  of  appellate  jurisdiction  (in 
which  case  it  is  perhaps  more  properly  called  a  hearing),  in  the 
High  Court  of  Justice  before  a  judge  or  referee,  or  in  an  inferior 
court.  Where  the  trial  is  in  a  court  of  first  instance,  it  may  be 
either  with  or  without  a  jury.  In  Chancery  and  Admiralty  pro 
ceedings  a  jury  is  not  used,  and  the  right  to  a  jury  in  the  Queen's 
Bench  Division  has  been  considerably  restricted  by  the  Rules  of 
the  Supreme  Court,  1883,  Order  xxxvi.  Before  these  rales  either 
party  had  an  absolute  right  to  have  issues  of  fact  in  an  action  in 
that  division  tried  by  jury.  Now,  unless  in  certain  actions,  mainly 
of  tort,  in  which  a  jury  is  as  of  right,  a  jury  can  only  be  obtained 
by  application  of  a  party  to  the  action,  subject  to  the  power  of  the 
court  to  direct  trial  without  a  jury  of  any  issue  requiring  prolonged 
examination  of  documents  or  accounts  or  scientific  or  local  investi 
gation.  The  question  of  VENUE  (q.v.)  in  civil  actions  has  ceased  to 
be  of  importance  since  the  Judicature  Acts.  Most  courts  are  en 
titled  in  proper  cases  to  the  assistance  of  assessors.  Trial  with 
assessors  is  in  frequent  use  in  the  Admiralty  Division.  A  trial 
whether  by  jury  or  not  may  be  by  affidavit  or  on  viva  voce  evidence. 
The  latter  is  the  rule  where  the  trial  is  by  jury.  In  a  county  court 
a  jury  of  five  is  allowed  in  certain  cases  on  application.  In  other 
inferior  courts  of  local  jurisdiction  a  jury  is  sometimes  the  rule,  as 
in  the  (London)  Lord  Mayor's  Court,  sometimes  not,  as  in  the 
Chancellor's  Court  at  Oxford  or  Cambridge.  In  criminal  cases  the 
trial  is  by  jury,  except  where  a  court  of  SUMMARY  JURISDICTION 
(q.v. )  is  empowered  to  try  offences  of  a  comparatively  unimportant 
nature.  The  right  to  trial  by  due  process  of  law  before  condemna 
tion  is  secured  to  the  subject  by  sec.  29  of  Magna  Charta.  A  new 
trial  may  be  ordered  in  civil  actions  and  in  misdemeanours  (in  the 
latter  case  only  after  conviction  of  the  defendant)  on  various  grounds, 
the  most  usual  of  which  are  misdirection  by  the  judge,  improper  ad 
mission  or  rejection  of  evidence,  and  the  finding  of  a  verdict  against 
the  weight  of  evidence.  In  actions  in  the  High  Court  new  trials 
are  less  liberally  granted  than  was  the  case  before  the  Judicature 
Acts,  Order  xxxix.  considerably  restricting  the  right.  An  applica 
tion  for  a  new  trial  of  an  action  is  no  longer  made  by  ex  parte 
motion  in  the  first  instance,  as  was  the  course  before  1883,  but 
upon  notice  of  motion.  Besides  the  ordinary  modes  of  trial,  there 
are  others  of  an  exceptional  nature  or  of  rare  occurrence.  In  a 
trial  by  arbitration,  the  tribunal  is  chosen  by  the  parties  themselves, 
and  they  are  not  entitled  to  object  to  the  trial  as  conducted  by  the 
arbitrator  as  long  as  it  conforms  to  rules  of  ordinary  justice.  Peers 
are  tried  for  treason  or  felony  before  the  House  of  Lords,  or  the 
court  of  the  Lord  High  Steward  if  the  trial  takes  place  during  the 
recess  of  parliament.  A  trial  at  bar — a  survival  of  the  universal 
mode  of  trial  before  the  writ  of  NISI  Pnius  (q.v.)  was  given  by  the 
Statute  of  Westminster  the  Second — takes  place  before  three  or 
four  judges  of  the  Queen's  Bench  Division,  and  is  in  use  as  of  right 
where  the  crown  is  interested  in  the  litigation,  or  at  the  discretion 
of  the  court  in  other  cases  where  questions  of  unusual  importance 
or  difficulty  are  raised.  The  trial  of  a  petition  of  right  (see  PETITION, 
vol.  xviii.  p.  705)  is  now  assimilated  to  that  in  civil  actions.  Trials 
by  record,  by  certificate,  and  by  inspection,  though  not  expressly 
abolished,  appear  to  have  become  obsolete.  IMPEACHMENT  (q.v.) 
is  still  a  right  of  the  House  of  Commons,  but  has  not  recently  been 


exercised.  COURT-MARTIAL  (q.v.)  is  the  mode  of  trial  for  offences 
committed  by  persons  in  the  naval  or  military  service  of  the  crown. 
In  Scotland  and  the  United  States  trials  are  either  with  or  with 
out  a  jury.  The  most  usual  trials  in  Scotland  are  those  before  a 
judge  of  the  Court  of  Session  or  the  High  Court  of  Justiciary  or 
in  a  sheriff  court.  In  the  United  States  trials  are  either  in  a  United 
States  or  a  State  court ;  in  the  latter  case  they  are  regulated  by 
State  legislation. 

TRIBOXLAX,  the  famous  jurist  and  minister  of  Justi 
nian,  was  born  in  Pamphylia  in  the  latter  part  of  the  5th 
century.  Adopting  the  profession  of  an  advocate,  he 
came  to  Constantinople  and  practised  in  the  prefectural 
courts  there,  reaching  such  eminence  as  to  attract  the 
notice  of  the  emperor  Justinian,  who  appointed  him  in 
528  one  of  the  ten  commissioners  directed  to  prepare  the 
first  Codex  of  imperial  constitutions.  In  the  edict  creat 
ing  this  commission  (known  as  Hsec  Quse)  Tribonian  is 
named  sixth,  and  is  called  "  virum  magnificum,  magisteria 
dignitate  inter  agentes  decoratum"  (see  ffeec  Quse,  and 
Summa  Reijyublicse,  prefixed  to  the  Codex).  When  the 
commission  of  sixteen  eminent  lawyers  was  created  in 
530  for  the  far  more  laborious  and  difficult  duty  of  com 
piling  a  collection  of  extracts  from  the  writings  of  the  great 
jurists  of  the  earlier  empire,  Tribonian  was  made  presi 
dent  and  no  doubt  general  director  of  this  board.  He  had 
already  been  raised  to  the  office  of  quaestor,  which  at  that 
time  was  a  sort  of  ministry  of  law  and  justice,  its  holder 
being  the  assessor  of  the  emperor  and  his  organ  for  judi 
cial  purposes,  something  like  the  English  lord  chancellor 
of  the  later  Middle  Ages.  The  instructions  given  to  these 
sixteen  commissioners  may  be  found  in  the  constitution 
Deo  Anctore  (Cod.,  i.  17,  1),  and  the  method  in  which  the 
work  was  dealt  with  in  the  constitution  Tanta  (Cod.,  i.  1 7, 
2),  great  praise  being  awarded  to  Tribonian,  who  is  therein 
called  ex-quaestor  and  ex-consul,  and  also  as  magister  offici- 
orum.  This  last  constitution  was  issued  in  December  533, 
when  the  Digest  was  promulgated  as  a  law-book.  During 
the  progress  of  the  work,  in  January  532,  there  broke 
out  in  Constantinople  a  disturbance  in  the  hippodrome, 
which  speedily  turned  to  a  terrible  insurrection,  that  which 
goes  in  history  by  the  name  of  Nika,  the  watchword  of 
the  insurgents.  Tribonian  was  accused  of  having  pros 
tituted  his  office  for  the  purposes  of  gain,  and  the  mob 
searched  for  him  to  put  him  to  death  (Procop.,  Pers.,  i. 
24-26).  Justinian,  yielding  for  the  moment,  removed 
him  from  office,  and  appointed  a  certain  Basilides  in  his 
place.  After  the  suppression  of  the  insurrection  the  work 
of  codification  was  resumed.  A  little  earlier  than  the 
publication  of  the  Digest,  or  Pandects,  there  had  been 
published  another  but  much  smaller  law-book,  the  Insti 
tutes,  prepared  under  Justinian's  orders  by  Tribonian,  with 
Theophilus  and  Dorotheus,  professors  of  law  (see  Preface 
to  Institutes}.  About  the  same  time  the  emperor  placed 
Tribonian  at  the  head  of  a  fourth  commission,  consisting 
of  himself  as  chief  and  four  others, — Dorotheus,  professor 
at  Beyrut,  and  three  practising  advocates,  who  were  directed 
to  revise  and  re-edit  the  first  Codex  of  imperial  constitu 
tions.  The  new  Codex  was  published  in  November  534  (see 
constitution  Cordi  Nolis  prefixed  to  the  Codex).  With  it 
Tribonian's  work  of  codification  was  completed.  But  he 
remained  Justinian's  chief  legal  minister.  He  was  re 
instated  as  quaestor  some  time  after  534  (Procop.,  Pers.,  i. 
25 ;  Anecd.,  20),  and  seems  to  have  held  the  office  as  long 
as  he  lived.  He  was  evidently  the  prime  mover  in  the 
various  changes  effected  in  the  law  by  the  novels  of  Justi 
nian  (Novelise  Constitutions),  which  became  much  less 
frequent  and  less  important  after  death  had  removed  the 
great  jurist.  The  date  of  his  death  has  been  variously 
assigned  to  545,  546,  and  547.  Procopius  says  (Anecd., 
20)  that,  although  he  left  a  son  and  many  grandchildren, 
Justinian  confiscated  part  of  the  inheritance. 
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The  above  facts,  which  are  all  that  we  know  about  Tribonian, 
rest  on  the  authority  of  his  contemporary  Procopius  and  of  the 
various  imperial  constitutions  already  cited.  There  are,  however, 
two  articles  in  the  Lexicon  of  Suidas  under  the  name  "Tribonianos." 
They  appear  to  be  different  articles,  purporting  to  refer  to  different 

Eersons,  and  have  been  generally  so  received  by  the  editors  of 
uidas  and  by  modern  legal  historians.  Some  authorities,  how 
ever,  as  for  instance  Gibbon,  have  supposed  them  to  refer  to  the 
same  person.  The  first  article  is  unquestionably  meant  for  the 
jurist.  It  is  based  on  Procopius,  whose  Very  words  are  to  some 
extent  copied,  and  indeed  it  adds  nothing  to  what  the  latter  tells 
us,  except  the  statement  that  Tribonian  was  the  son  of  Macedonianus, 
was  cnro  BiKriyopuv  TWV  virdpx^",  and  was  a  heathen  and  atheist, 
wholly  averse  to  the  Christian  faith.  The  second  article  says  that 
the  Tribonian  to  whom  it  refers  was  of  Side  (in  Pamphylia),  was 
also  dirb  diKrjy&pwv  TUH>  vwapx^v,  was  a  man  of  learning,  and  wrote 
various  books,  among  which  are  mentioned  certain  astronomical 
treatises,  a  dialogue  On  Happiness,  and  two  addresses  to  Justinian. 
None  of  these  books  relate  to  law ;  and  the  better  opinion  seems  to 
be  that  there  were  two  Tribonians,  apparently  contemporaries, 
though  possibly  some  of  the  attributes  of  the  jurist  have  been,  by 
a  mistake  of  the  compilers  or  transcribers  of  the  Lexicon  of  Suidas, 
extended  to  the  man  of  letters  of  the  same  name. 

The  character  which  Procopius  gives  to  the  jurist,  even  if  touched 
by  personal  spite,  is  entitled  to  some  credence,  because  it  is  con 
tained  in  the  Histories  and  not  in  the  scandalous  and  secret 
Anecdota.  It  is  as  follows: — "Tribonian  was  a  man  of  great 
natural  powers,  and  had  attained  as  high  a  culture  as  any  one  of 
his  time  ;  but  he  was  greedy  of  money,  capable  of  selling  justice 
for  gain,  and  every  day  he  repealed  or  enacted  some  law  at  the 
instance  of  people  who  purchased  this  from  him  according  to  their 
several  needs.  .  .  .  He  was  pleasant  in  manner  and  generally  agree 
able,  and  able  by  the  abundance  of  his  accomplishments  to  cast  into 
the  shade  his  faults  of  avarice  "  (Pers. ,  i.  24,  25).  In  the  Anecdota 
Proeopius  adds  as  an  illustration  of  Justinian's  vanity  the  story 
that  he  took  in  good  faith  an  observation  made  to  him  by  Tribonian 
while  sitting  as  assessor,  that  he  (Tribonian)  greatly  feared  that 
the  emperor  might  some  day,  on  account  of  his  piety,  be  suddenly 
carried  up  into  heaven.  This  agrees  with  the  character  for  flattery 
which  the  minister  seems  to  have  enjoyed.  The  charge  of  heathenism 
we  find  in  Suidas  is  probable  enough  ;  that  is  to  say,  Tribonian  may 
•well  have  been  a  crypto-pagan,  like  many  other  eminent  courtiers 
and  litterateurs  of  the  time  (including  Procopius  himself),  a  person 
who,  while  professing  Christianity,  was  at  least  indifferent  to  its 
dogmas  and  rites,  cherishing  a  sentimental  recollection  of  the  older 
and  more  glorious  days  of  the  empire. 

In  modern  times  Tribonian  has  been,  as  the  master  workman  of 
Justinian's  codification  and  legislation,  charged  with  three  offences, 
— bad  Latinity,  a  defective  arrangement  of  the  legal  matter  in  the 
Code  and  Digest,  and  a  too  free  handling  of  the  extracts  from  the 
older  jurists  included  in  the  latter  compilation.  The  first  of  these 
charges  cannot  be  denied  ;  but  it  is  hard  to  see  why  a  lawyer  of  the 
6th  century,  himself  born  in  a  Greek-speaking  part  of  the  empire, 
should  be  expected  to  Avrite  Latin  as  pure  as  that  of  the  age  of 
Cicero,  or  even  of  the  age  of  Gains  and  the  Antonines.  To  the 
second  charge  also  a  plea  of  guilty  must  be  entered.  The  Code 
and  Digest  are  badly  arranged  according  to  our  notions  of  scientific 
arrangement.  These,  however,  are  modern  notions.  The  ancients 
generally  cared  but  little  for  what  we  call  a  philosophic  distribu 
tion  of  topics,  and  Tribonian  seems  to  have  merely  followed  the 
order  of  the  Perpetual  Edict  which  custom  had  already  established, 
and  from  which  custom  would  perhaps  have  refused  to  permit  him 
to  depart.  He  may  more  fairly  be  blamed  for  not  having  arranged 
the  extracts  in  each  title  of  the  Digest  according  to  some  rational 
principle  ;  for  this  would  have  been  easy,  and  would  have  spared 
much  trouble  to  students  and  practitioners  ever  since.  As  to  the 
third  complaint,  that  the  compilers  of  the  Digest  altered  the  ex 
tracts  they  collected,  cutting  out  and  inserting  words  and  sentences 
at  their  own  pleasure,  this  was  a  process  absolutely  necessary  ac 
cording  to  the  instructions  given  them,  which  were  to  prepare  a 
compilation  representing  the  existing  law,  and  to  be  used  for  the 
actual  administration  of  justice  in  the  tribunals.  The  so-called 
Embleinata  (insertions)  of  Tribonian  were  therefore  indispensable, 
though,  of  course,  we  cannot  say  whether  they  were  always  made  in 
the  best  way.  Upon  the  whole  subject  of  the  codification  and  legis 
lation  in  which  Tribonian  bore  a  part,  see  JUSTINIAN. 

Tribonian,  from  the  little  we  know  of  him,  would  seem  to  have 
been  a  remarkable  man,  and  in  the  front  rank  of  the  great  ones  of 
his  time.  There  is  nothing  to  show  that  he  was  a  profound  and 
philosophical  jurist,  like  Papinian  or  Ulpian.  But  he  was  an 
energetic  clear-headed  man,  of  great  practical  force  and  skill,  cul 
tivated,  accomplished,  agreeable,  flexible,  possibly  unscrupulous, 
just  the  sort  of  person  whom  a  restless  despot  like  Justinian  finds 
useful.  His  interest  in  legal  learning  is  proved  by  the  fact  that 
he  had  collected  a  vast  legal  library,  which  the  compilers  of  the 
Diqest  found  valuable  (see  const.  Tanta). 

The   usual  criticisms  on  Tribonian  may  be  found  in  the  Anti-Tribonianiis 


(15C7)  of  Francis  Hotmail,  the  aim  of  which  is  shown  by  its  alternative  title, 
Sive  discurstis  in  quo  jurisprudentix  Tribonianese  sterilitas  et  legrnn  patrianmi. 
excellentia  exhibetur ;  and  an  answer  to  them  in  J.  P.  von  Ludewig,  Vita  Jus- 
tiniani  et  Theodoras,  iiec  non  Triboniani.  (J.  Bit.) 

TRIBUNE  (tribunus)  was  a  name  assigned  to  officers 
of  several  different  descriptions  in  the  constitution  of 
ancient  Rome.  The  connexion  of  the  word  with  tribus, 
"  tribe,"  is  obvious.  The  original  tribunes  were  no  doubt 
the  commanders  of  the  several  contingents  of  cavalry  and 
infantry  which  were  supplied  to  the  Roman  army  by  the 
early  gentilician  tribes, — the  Ramnes,  the  Tities,  and  the 
Luceres.  In  the  historical  period  the  infantry  in  each 
legion  were  commanded  by  six  tribunes,  and  the  number 
six  is  probably  to  be  traced  to  the  doubling  of  the  three 
tribes  by  the  incorporation  of  the  new  elements  which 
received  the  names  of  Ramnes  secundi,  Tities  secundi, 
Luceres  secundi.  The  tribuni  celerum  or  commanders  of 
the  cavalry  no  longer  existed  in  the  later  times  of  the 
republic,  having  died  out  with  the  decay  of  the  genuine 
Roman  cavalry.1  So  long  as  the  monarchy  lasted  these 
tribunes  were  doubtless  nominated  by  the  commander-in- 
chief,  the  king ;  and  the  nomination  passed  over  on  the 
establishment  of  the  republic  to  his  successors,  the  consuls. 
But,  as  the  army  increased,  the  popular  assembly  insisted 
on  having  a  voice  in  the  appointments,  and  from  362  B.C. 
six  tribunes  were  annually  nominated  by  popular  vote, 
while  in  311  the  number  was  raised  to  sixteen,  and  in  207 
to  twenty-four,  at  which  figure  it  remained.  The  tribunes 
thus  elected  ranked  as  magistrates  of  the  Roman  people, 
and  were  designated  tribuni  militum  a  populo,  while  those 
who  owed  their  office  to  the  consuls  bore  "the  curious  title 
of  tribuni  rufuli.  The  rights  of  the  assembly  passed  on  to 
the  emperors,  and  "the  military  tribunes  of  Augustus" 
were  still  contrasted  with  those  nominated  in  the  camp  by 
the  actual  commanders.  The  obscure  designation  tribunus 
xrarius,  "tribune  of  the  treasury,"  had  also,  in  all  prob 
ability,  a  connexion  with  the  early  organization  of  the 
army.  The  officer  thus  designated  was  at  any  rate  the 
paymaster  of  the  troops,  and  the  soldier  who  was  defrauded 
of  his  pay  was  allowed  to  exact  it  from  this  tribune  by  a 
very  summary  process.  There  was  still  another  and  im 
portant  class  of  tribunes  who  owed  their  existence  to  the 
army.  In  the  long  struggle  between  the  patrician  and 
plebeian  sections  of  the  population,  the  first  distinctions 
in  the  public  service  to  which  the  plebeians  forced  their 
way  were  military,  and  the  contest  for  admission  to  the 
consulate  was  in  large  part  a  contest  for  admission  to  the 
supreme  command  of  the  national  forces.  In  445  B.C.,  the 
year  in  which  mixed  marriages  of  patricians  and  plebeians 
were  for  the  first  time  permitted,  power  was  given  to  the 
senate  (then  wholly  patrician)  of  determining  from  year 
to  year  whether  consuls  or  military  tribunes  with  consular 
authority  (tribuni  militares  consulari  potestate  or  imperio) 
should  be  appointed.  But,  even  when  the  senate  decided 
in  favour  of  electing  tribunes,  no  election  was  valid  without 
the  express  sanction  of  the  senate  superadded  to  the  vote 
of  the  centuriate  assembly.  If  it  happened  to  be  too  in 
vidious  for  the  senate  openly  to  cancel  the  election,  it  was 
possible  for  the  patricians  to  obtain  a  decision  from  the 
sacred  authorities  to  the  effect  that  some  religious  practice 
had  not  been  duly  observed,  and  that  in  consequence  the 
appointment  was  invalid.  According  to  tradition,  recourse 
was  had  to  this  device  at  the  first  election,  a  plebeian 
having  been  successful.  Forty-five  years  elapsed  after  the 
creation  of  the  office  before  any  plebeian  was  permitted  to 
fill  it,  and  it  was  held  by  very  few  down  to  the  time  at 
which  it  was  abolished  (367  B.C.)  and  the  plebeians  were 
fully  admitted  to  the  consulate.  The  number  of  consular 


1  In  the  legends  of  the  foundation  of  the  republic  Brutus  is  repre 
sented  as  having  exercised  authority,  when  the  king  was  banished, 
merely  by  virtue  of  holding  the  office  of  tribunus  celerum. 
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tribunes  elected  on  each  occasion  varied  from  three  to  six ; 
there  was  no  year  without  a  patrician,  and  to  the  patrician 
members  were  probably  confined  the  most  highly  esteemed 
duties,  those  relating  to  the  administration  of  the  law 
and  to  religion. 

But  by  far  the  most  important  tribunes  who  ever  existed 
in  the  Roman  community  were  the  tribunes  of  the  com 
mons  (tribuni  plebis).  These,  as  has  been  explained  in 
ROME  (vol.  xx.  p.  736  sq.\  were  the  most  characteristic 
outcome  of  the  long  struggle  between  the  two  orders,  the 
patrician  and  the  plebeian.  When  in  494  B.C.  the  plebeian 
legionaries  met  on  the  Sacred  Mount  and  bound  themselves 
to  stand  by  each  other  to  the  end,  it  was  determined  that 
the  plebeians  should  by  themselves  annually  appoint  ex 
ecutive  officers  to  stand  over  against  the  patrician  officers, 
— two  tribunes  (the  very  name  commemorated  the  military 
nature  of  the  revolt)  to  confront  the  two  consuls,  and  two 
helpers  called  sediles  to  balance  the  two  patrician  helpers, 
the  quaestors.  The  name  aedile  is  obviously  connected  with 
sedts,  "  a  temple,"  and  is  an  indication  of  the  fact  that  there 
was  a  religious  core  to  the  insurrection,  just  as  there  was 
a  religious  core  to  the  patrician  opposition.  The  temple  of 
Diana  and  Ceres  on  the  Aventine  Hill  became  for  a  time 
to  the  plebeians  what  the  temple  of  Saturn  was  to  the 
patricians, — their  official  centre  and  their  record  office. 
The  insurgent  leaders  also  pressed  religion  into  their 
service  in  another  way.  The  masses  assembled  on  the 
Sacred  Mount  bound  themselves  by  a  solemn  oath  to  re 
gard  the  persons  of  their  tribunes  and  aediles  as  inviolable, 
and  to  treat  as  forfeited  to  Diana  and  Ceres  the  lives  and 
property  of  those  who  offered  them  insult.  That  this 
purely  plebeian  oath  was  the  real  ultimate  basis  of  the 
sanctity  which  attached  to  the  tribunate  during  the  whole 
time  of  its  existence  can  hardly  be  believed,  though  this 
view  has  had  powerful  support  both  in  ancient  and  in  recent 
times.  The  revolution  must  have  ended  in  something 
which  was  deemed  by  both  the  contending  bodies  to  be  a 
binding  compact,  although  the  lapse  of  time  has  blotted 
out  its  terms.  The  historian  Dionysius  may  have  been 
only  technically  wrong  in  supposing  that  peace  was  con 
cluded  between  the  two  parties  by  the  fetial  priests,  with 
the  forms  adopted  by  Rome  in  making  treaties  with  a 
foreign  state.  If  this  were  fact,  the  "sacrosanctity"  of  the 
tribunes  would  be  adequately  explained,  because  all  such 
formal  fcedera  were  "  sacrosanct."  But,  notwithstanding 
that  the  plebeians  may  safely  be  assumed  to  have  been 
conscious  of  having  to  a  large  extent  sprung  from  another 
race  than  the  patricians  and  their  retainers,  it  is  not  likely 
that  the  feeling  was  sufficiently  strong  to  permit  of  the 
compact  taking  the  form  of  a  treaty  between  alien  powers. 
Yet  there  must  have  been  a  formal  acceptance  by  the 
patricians  of  the  plebeian  conditions ;  and  most  probably 
the  oath  which  was  first  sworn  by  the  insurgents  was  after 
wards  taken  by  the  whole  community,  and  the  "sacro 
sanctity  "  of  the  plebeian  officials  became  a  part  of  the 
constitution.  There  must  also  have  been  some  constitu 
tional  definition  of  the  powers  of  the  tribunes.  These 
rested  at  first  on  an  extension  of  the  power  of  veto  which 
the  republic  had  introduced.  Just  as  one  consul  could 
annul  an  act  or  order  of  his  colleague,  so  a  tribune  could 
annul  an  act  or  order  of  a  consul,  or  of  any  officer  inferior 
to  him.  There  was  no  doubt  a  vague  understanding  that 
only  acts  or  orders  which  sinned  against  the  just  and 
established  practice  of  the  constitution  should  be  annulled, 
and  then  only  in  cases  affecting  definite  individuals.  The 
tribune  was  to  give  his  help  against  illegality  in  concrete 
instances.  The  cases  which  arose  most  commonly  concerned 
the  administration  of  justice  and  the  levying  of  troops. 

Although  the  revolution  of  494  gave  the  tribunes  a  foot 
hold  in  the  constitution,  it  left  them  with  no  very  definite 


resources  against  breaches  of  compact  by  the  patricians. 
The  traditional  history  of  the  tribunate  from  494  to  451 
B.C.  is  obscure,  and,  so  far  as  details  are  concerned,  nearly 
worthless  ;  but  there  is  a  thread  running  through  it  which 
may  well  be  truth.  We  hear  of  attacks  by  patricians  on 
the  newly  won  privileges,  even  of  the  assassination  of  a 
tribune,  and  of  attempts  on  the  part  of  the  plebeians 
to  bring  patrician  offenders  to  justice.  The  assembled 
plebeians  attempt  to  set  up  a  criminal  jurisdiction  for 
their  own  assembly  parallel  to  that  practised  by  the  older 
centuriate  assembly,  in  which  the  nobles  possess  a  pre 
ponderating  influence.  Nay,  more,  the  plebs  attempts 
something  like  legislation ;  it  passes  resolutions  which  it 
hopes  to  force  the  patrician  body  to  accept  as  valid.  As 
to  details,  only  a  few  are  worth  notice.  In  the  first  place, 
the  number  of  tribunes  is  raised  to  ten,  how  we  do  not 
know ;  but  apparently  some  constitutional  recognition  of 
the  increase  is  obtained.  Then  an  alteration  is  made  in 
the  mode  of  election.  As  to  the  original  mode,  the  ancient 
authorities  are  hopelessly  at  variance.  Some  of  them 
gravely  assert  that  the  appointment  lay  with  the  assembly 
of  the  curise — the  most  ancient  and  certainly  the  most 
patrician  in  Rome,  even  if  we  allow  the  view,  which,  in 
spite  of  great  names,  is  more  than  doubtful — that  the 
plebeians  were  members  of  it  at  any  time  when  it  still 
possessed  political  importance.  The  opinion  of  Mommsen 
about  the  method  of  election  is  more  plausible  than  the 
others.  It  was  in  accordance  with  the  Roman  spirit  of 
order  that  the  tribunes,  in  summoning  their  assemblies, 
should  not  ask  the  plebeians  to  come  en  masse  as  individuals, 
and  vote  by  heads,  but  should  organize  their  supporters  in 
bands.  The  curia  was  certainly  a  territorial  district,  and 
the  tribunes  may  have  originally  used  it  as  the  basis  of 
their  organization.  If  tribunes  were  elected  by  plebeians 
massed  curiatim,  such  a  meeting  would  easily  be  mistaken 
in  later  times  for  the  comitia  curiata.  At  any  rate,  a 
change  was  introduced  in  471  by  the  Publilian  Law  of 
Volero,  which  directed  that  the  tribunes  should  be  chosen 
in  an  assembly  organized  on  the  basis  of  the  Servian  or 
local  tribe,  instead  of  the  curia.  This  assembly  was  the 
germ  of  the  comitia  tributa.  The  question  by  what  authority 
the  Law  of  Volero  was  sanctioned  is  difficult  to  answer. 
Possibly  the  law  was  a  mere  resolution  of  the  plebeians 
with  which  the  patricians  did  not  interfere,  because  they 
did  not  consider  that  the  mode  of  election  was  any  concern 
of  theirs.  In  the  first  period  of  the  tribunate  the  tribunes 
almost  certainly  agitated  to  obtain  for  their  supporters  a 
share  in  the  benefits  of  the  state  domain.  And,  whatever 
view  may  be  taken  of  the  movement  which  led  to  the 
decemvirate,  an  important  element  in  it  was  of  a  certainty 
the  agitation  carried  on  by  the  tribunes  for  the  reduction 
of  the  law  of  Rome  to  a  written  code.  Until  they  obtained 
this,  it  was  impossible  for  them  effectually  to  protect  those 
who  appealed  against  harsh  treatment  by  the  consuls  in 
their  capacity  of  judges. 

During  the  decemvirate  the  tribunate  was  in  abeyance.  It  was 
called  into  life  again  by  the  revolution  of  449,  which  gave  the 
tribunes  a  considerably  stronger  position.  Their  personal  privi 
leges  and  those  of  the  sediles  were  renewed,  while  sacrosanctity  was 
attached  to  a  body  of  men  called  judices  decemviri,  who  seem  to- 
have  been  the  legal  assistants  of  the  tribunes.  The  road  was  opened 
up  to  valid  legislation  by  the  tribunes  through  the  assembly  of  the 
tribes,  but  in  this  respect  they  were  submitted  to  the  control  of  the 
senate.  The  growth  of  the  influence  of  the  tribe  assembly  over 
legislation  belongs  rather  to  the  history  of  the  COMITIA  (q.v. )  than 
to  that  of  the  tribunate.  After  the  Hortensian  Law  of  287  B.C.  down 
to  the  end  of  the  republic  nearly  all  the  legislation  of  Rome  was 
in  the  hands  of  the  tribunes.  The  details  of  the  history  of  the 
tribunate  in  its  second  period,  from  449  to  367  B.C.,  are  hardly  less 
obscure  than  those  which  belong  to  the  earlier  time.  There  was, 
however,  on  the  whole,  undoubtedly  an  advance  in  dignity  and 
importance.  Gradually  a  right  was  acquired  of  watching  and  inter 
fering  with  the  proceedings  of  the  senate,  and  even  with  legislation. 
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Whether  the  absolute  right  of  veto  had  been  achieved  before  367 
may  well  be  doubted.  But  the  original  aiixilium,  or  right  of  pro 
tecting  individuals,  was,  during  this  period,  undergoing  a  very 
remarkable  expansion.  From  forbidding  a  single  act  of  a  magis 
trate  in  relation  to  a  single  jiersou,  the  tribunes  advanced  to  for 
bidding  by  anticipation  all  acts  of  a  certain  class,  whoever  the 
persons  affected  by  them  might  prove  to  be.  It  therefore  became 
useless  for  the  senate  or  the  comitia  to  pass  ordinances  if  a  tribune 
was  ready  to  forbid  the  magistrates  to  carry  them  out.  Ultimately 
the  mere  announcement  of  such  an  intention  by  a  tribune  was 
sufficient  to  cause  the  obnoxious  project  to  drop  :  that  is  to  say,  the 
tribunes  acquired  a  right  to  stop  all  business  both  in  the  delibera 
tive  assembly,  the  senate,  and  in  the  legislative  assemblies,  the 
comitia.  The  technical  name  for  this  right  of  veto  is  intcrcessio. 
To  what  extent  the  tribunes  during  the  time  from  449  to  367  took 
part  in  criminal  prosecutions  is  matter  of  doubt.  The  XII.  Tables 
had  settled  that  offenders  could  only  be  punished  in  person  by  the 
centuries,  but  tradition  speaks  of  prosecutions  by  tribunes  before 
the  tribes  where  the  penalty  sought  was  pecuniary.  The  two  main 
objects  of  the  tribunes,  however,  at  the  time  of  which  we  are  speak 
ing  were  the  opening  of  the  consulate  to  plebeians  and  the  regula 
tion  of  the  state  domain  in  the  interests  of  the  whole  community. 
Both  were  attained  by  the  Liciuio-Sextian  Laws  of  367. 

Then  a  considerable  change  came  over  the  tribunate.  From  being 
au  opposition  weapon  it  became  an  important  wheel  in  the  regular 
machine  of  state.  The  senate  became  more  and  more  plebeian,  and 
a  new  body  of  nobility  was  evolved  which  comprised  both  orders 
iu  the  state.  The  tribunes  at  first  belonged  to  the  same  notable 
plebeian  families  which  attained  to  the  consulate.  The  old  friction 
between  senate  and  tribunes  disappeared.  It  was  found  that  the 
tribunate  served  to  fill  some  gaps  iu  the  constitution,  and  its  power 
was  placed  by  common  consent  on  a  solid  constitutional  basis. 
From  357  to  134  B.C.  (when  Tiberius  Gracchus  became  tribune)  the 
tribunate  was  for  the  most  part  a  mere  organ  of  senatorial  govern 
ment.  As  the  change  made  by  the  Gracchi  was  rather  in  the 
practice  than  in  the  theory  of  the  tribunate,  it  will  be  convenient 
at  this  point  to  give  a  definite  sketch  of  the  conditions  and  privi 
leges  attaching  to  the  office. 

Even  after  the  difference  between  patrician  and  plebeian  birth 
had  ceased  to  be  of  much  practical  consequence  in  other  directions, 
the  plebeian  character  was  a  necessity  for  the  tribune.  When  the 
patricians  P.  Sulpicius  Rufus  and,  later,  P.  Clodius  (the  antagonist 
of  Cicero)  desired  to  enter  on  a  demagogic  course,  they  were  com 
pelled  to  divest  themselves  of  their  patrician  quality  by  a  peculiar 
legal  process.  Even  the  patricians  who  became  so  by  mere  fiat  of 
the  emperors  were  excluded  from  the  tribunate.  The  other  neces 
sary  qualifications  were  for  the  most  part  such  as  attached  to  the 
other  Roman  magistracies, — complete  citizenship,  absence  of  certain 
conditions  regarded  as  disgraceful,  fulfilment  of  military  duties. 
The  minimum  age  required  for  the  office  was,  as  iu  the  case  of  the 
qiisestorship,  twenty-seven.  The  tribunate  stood  outside  the  round 
of  magistracies  the  conditions  of  which  were  regulated  by  the 
Villian  Law  of  180  B.C.  The  election  took  place  iu  a  purely  plebeian 
assembly,  ranged  by  tribes,  under  the  presidency  of  a  tribune 
selected  by  lot.  The  tribune  was  bound  by  law  to  see  a  complete 
set  of  ten  tribunes  appointed.  Technically,  the  tribunes  were 
reckoned,  not  as  magistrates  of  the  Roman  people,  but  as  magis 
trates  of  the  Roman  plebs ;  they  therefore  had  no  special  robe  of 
office,  no  lictors,  but  only  messengers  (viatorcs),  no  official  chair, 
like  the  curule  seat,  but  only  benches  (subsellia).  Their  right  to 
summon  the  plebs  together,  whether  for  the  purpose  of  listening 
to  a  speech  (in  which  case  the  meeting  was  a  contio)  or  for  passing 
ordinances  (comitia  tributa),  was  rendered  absolute  by  the  "laws 
under  sacred  sanction  "  (leges  sacratx),  which  had  been  incorpor 
ated  with  the  constitution  on  the  abolition  of  the  decemvirate. 
The  right  to  summon  the  senate  and  to  lay  business  before  it  was 
acquired  soon  after  367,  but  was  seldom  exercised,  as  the  tribunes 
had  abundant  means  of  securing  what  they  wanted  by  pressure 
applied  to  the  ordinary  presidents,  —  the  consuls  or  the  urban 
pnetor.  When  an  interregnum  came  about  and  there  were  no 
"  magistrates  of  the  Roman  people,"  the  plebeian  tribunes  became 
the  proper  presidents  of  the  senate  and  conductors  of  ordinary 
state  business.  At  the  end  of  the  republic  there  were  interregna 
of  several  mouths'  duration,  when  the  tribunes  held  a  position  of 
more  than  usual  importance.  A  tenure  of  the  tribunate  did  not, 
until  a  comparatively  late  period  (probably  about  the  time  of  the 
Second  Punic  War),  confer  a  claim  to  a  permanent  seat  in  the 
senate.  The  candidates  for  the  office  were  mainly  young  men  of 
good  family  who  were  at  the  beginning  of  their  political  career, 
but  the  office  was  often  filled  by  older  men  of  ambition  who  were 
struggling  upwards  with  few  advantages.  The  plebeian  tediles 
very  soon  after  367  became  dissociated  from  the  tribunes  and  as 
sociated  with  the  curule  sediles,  so  that  in  the  political  hierarchy 
they  really  ranked  higher  than  those  who  were  originally  their 
superior  officers. 

The  real  kernel  of  the  tribune's  power  consisted  in  his  intcr 
cessio  or  right  of  annulling  ordinances,  whether  framed  by  the  senate 


or  proposed  by  a  magistrate  to  the  comitia,  or  issued  by  a  magistrate 
in  pursuance  of  his  office.  From  367  B.C.  down  to  the  time  of  the 
Gracchi  the  power  of  veto  in  public  matters  was  on  the  whole  used 
in  the  interests  of  the  aristocratic  governing  families  to  check 
opposition  arising  in  their  own  ranks.  A  recalcitrant  consul  was 
most  readily  brought  to  obedience  by  an  exercise  of  tribunician 
power.  But,  although  modern  readers  of  the  ancient  historians 
are  apt  to  carry  away  the  idea  that  the  tribunate  was  an  intensely 
political  office,  it  is  safe  to  say  that  the  occasions  on  which  tribunes 
found  it  possible  to  play  a  prominent  part  iu  politics  were  extremely 
few,  even  in  the  late  republic.  On  the  other  hand,  the  tribunes 
found  a  field  for  constant  activity  in  watching  the  administration 
of  justice  and  in  rendering  assistance  to  those  who  had  received 
harsh  treatment  from  the  magistrates.  The  tribunes  were  in  fact 
primarily  legal  functionaries,  and  constituted  in  a  way  the  only 
court  of  appeal  in  republican  Rome.  It  was  to  this  end  that  they 
were  forbidden  to  pass  a  whole  night  away  from  the  city,  except 
during  the  Latin  festival  on  the  Alban  Mount,  and  that  they  were 
expected  to  keep  their  doors  open  to  suppliants  by  night  as  well 
as  by  day.  They  held  court  by  day  in  the  Forum  close  by  the 
Porcian  basilica,  and  frequently  made  elaborate  legal  inquiries  into 
cases  where  their  help  was  sought.  Naturally  this  ordinary  hum 
drum  work  of  the  tribunes  has  left  little  mark  on  the  pages  of  the 
historians,  but  we  hear  of  it  not  un frequently  in  Cicero's  speeches 
and  in  other  writings  which  deal  with  legal  matters.  According  to 
the  general  principle  of  the  constitution,  magistrates  could  forbid 
the  acts  of  magistrates  equal  to  or  inferior  to  themselves.  For  this 
purpose  the  tribunes  were  deemed  superior  to  all  other  officers.  If 
a  tribune  exercised  his  veto  no  other  tribune  could  annul  it,  for  the 
v  ito  could  not  be  itself  vetoed,  but  it  was  possible  for  another  tri 
bune  to  protect  a  definite  individual  from  the  consequences  of  dis 
obedience.  The  number  of  the  tribunes  (ten)  made  it  always  pos 
sible  that  one  might  baulk  the  action  of  another,  except  at  times 
when  popular  feeling  was  strongly  roused.  In  any  case  it  was  of 
little  use  for  a  tribune  to  move  in  any  important  matter  unless  he 
had  secured  the  co-operation  or  at  least  the  neutrality  of  all  his 
colleagues.  The  veto  was  not,  however,  absolute  in  all  directions. 
In  some  it  was  limited  by  statute  :  thus  the  law  passed  by  Gaius 
Gracchus  about  the  consular  provinces  did  not  permit  a  tribune  to 
veto  the  annual  decree  of  the  senate  concerning  them.  When  there 
was  a  dictator  at  the  head  of  the  state,  the  veto  was  of  no  avail 
against  him.  One  of  the  important  political  functions  of  the  tri 
bunes  was  to  conduct  prosecutions  of  state  offenders,  particularly 
ex-magistrates.  These  prosecutions  began  with  a  sentence  pro 
nounced  by  the  tribune  upon  the  culprit,  whereupon,  exercising  the 
right  given  him  by  the  XII.  Tables,  the  culprit  appealed.  If  the 
tribune  sought  to  inflict  punishment  on  the  culprit's  person,  the 
appeal  was  to  the  assembly  of  the  centuries  ;  if  he  wished  for  a 
large  fine,  the  appeal  was  to  the  assembly  of  the  tribes.  As  the 
tribune  had  no  right  to  summon  the  centuries,  he  had  to  obtain  the 
necessary  meetings  through  the  urban  pnetor.  In  the  other  event 
he  himself  called  together  the  tribute  assembly  and  proposed  a  bill 
for  fining  the  culprit.  But  the  forms  of  trial  gone  through  were 
very  similar  in  both  cases. 

It  is  commonly  stated  that  a  great  change  passed  over  the  tri 
bunate  at  the  time  of  the  Gracchi,  and  that  from  their  day  to  the 
end  of  the  republic  it  was  used  as  an  instrument  for  setting  on  foot 
political  agitation  and  for  inducing  revolutionary  changes.  This 
view  is  an  inversion  of  the  facts.  The  tribunate  did  not  create  the 
agitation  and  the  revolutions,  but  these  found  vent  through  the 
tribunate,  which  gave  to  the  democratic  leaders  the  hope  that 
acknowledged  evils  might  be  cured  by  constitutional  means,  and 
in  the  desperate  struggle  to  realize  it  the  best  democratic  tribunes 
strained  the  theoretic  powers  of  their  office  to  their  ruin.  For  the 
bad  tribunes  did  not  hesitate  to  use  for  bad  ends  the  powers  which 
had  been  strained  in  the  attempt  to  secure  what  was  good.  But 
herein  the  tribunate  only  fared  like  all  other  parts  of  the  republican 
constitution  in  its  last  period.  The  consuls  and  the  senate  were  at 
least  as  guilty  as  the  tribunes.  After  a  severe  restriction  of  its 
powers  by  Sulla  and  a  restoration  by  Pompey,  which  gave  a  twenty 
years'  respite,  the  tribunate  was  merged  into  the  imperial  con 
stitution,  of  which  indeed  it  became  the  chief  corner-stone.  The 
emperors  did  not  become  tribunes,  but  took  up  into  their  privileges 
the  essence  of  the  office,  the  "  tribunician  authority. "  This  dis 
tinction  between  the  essential  principle  of  the  office  and  the  actual 
tenure  of  the  office  was  a  creation  of  the  late  republic.  Pompey, 
for  example,  when  he  went  to  the  East,  was  not  made  proconsul 
of  all  the  Eastern  provinces,  but  he  exercised  in  them  a  "pro 
consular  authority  "  which  was  superior  to  that  of  the  actual  pro 
consuls, — an  authority  which  was  the  prototype  of  the  imperial 
authority  on  its  military  side.  Similarly  the  emperor,  as  civil 
governor,  without  being  tribune,  exercised  powers  of  like  quality 
with  the  powers  of  the  tribune,  though  of  superior  force.  By  virtue 
of  his  tribunician  authority  he  acquired  a  veto  on  legislation,  ho 
became  the  supreme  court  of  appeal  for  the  empire,  and  to  his  per 
son  was  attached  the  ancient  sacrosanctity.  Augustus  showed  the 
highest  statesmanship  in  founding  his  power  upon  a  metamorphosed 
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tribunate,  rather  than  upon  a  metamorphosed  dictatorship,  upon 
traditions  which  were  democratic  rather  than  upon  traditions  which 
were  patrician  and  optimate.  The  tribunes  continued  to  exist  till 
a  late  period,  with  gradually  vanishing  dignity  and  rights  j  but  it 
is  not  necessary  here  to  trace  their  decay  in  detail. 

The  name  "  tribune  "  was  once  again  illuminated  by  a  passing 
glory  when  assumed  by  Cola  di  Rienzi.  The  movement  which  he 
headed  was  in  many  respects  extremely  like  the  early  movements 
of  the  plebeians  against  the  patricians,  and  his  scheme  for  uniting 
Italy  in  one  free  republic  was  strangely  parallel  with  the  greatest 
dream  of  the  Gracchi.  See  ROME,  vol.  xx.  p.  800  sq. 

The  history  of  the  tribunate  is  interwoven  with  that  of  Rome,  and  must,  to 
a  large  extent,  be  sought  for  in  the  same  sources.  The  principles  attaching  to 
the  office  are  profoundly  analysed  by  Mommsen  in  his  Staatsrecht,  and  are  clearly 
set  forth  by  E.  Herzog  in  his  Geschickte  u.  System  der  romischen  Staatsverfassiing 
(Leipsic,  1884).  (J.  S.  R.) 

TRICHINA,  TRICHINOSIS.  See  NEMATOIDEA,  and 
PARASITISM,  vol.  xviii.  p.  270. 

TRICHINOPOLI,  a  district  of  British  India,  in  the 
Madras  presidency,  lying  between  10°  37'  and  11°  30'  N. 
lat.  and  78°  12'  and  79°  30'  E.  long.  Its  area  is  3561 
square  miles.  It  is  bounded  on  the  north  and  north-west 
by  Saleru,  on  the  north  and  north-east  by  South  Arcot, 
on  the  east  and  south-east  by  Tanjore,  on  the  south  by 
Pudukottai  state  and  Madura,  and  on  the  west  by  Coim- 
batore.  The  surface  is  generally  flat,  though  diversified 
by  masses  of  crystalline  rock,  of  which  the  Trichinopoli 
rock  in  the  fort  is  a  well-known  example.  The  district 
is  well  wooded,  though  nothing  worthy  of  the  name  of 
forest  is  to  be  found  in  it.  The  only  mountains  are  the 
Pachaimalais,  which  rise  to  2500  feet  and  extend  into 
Salem  district.  The  KAVERI  (q.v.)  and  its  branch  the 
Colerun  are  the  only  rivers  of  any  importance.  Trichi 
nopoli  has  numerous  roads,  and  the  South  Indian  Railway 
traverses  it  from  east  to  west.  The  climate  is  very  hot, 
and  not  liable  to  great  variations;  the  annual  average 
rainfall  is  about  38  inches. 

In  1881  the  population  of  the  district  was  1,215,033  (males  586,434, 
females  628,599),  of  whom  Hindus  numbered  1,119,434,  Moham 
medans  34,104,  and  Christians  58,809.  The  only  town  with  a 
population  exceeding  10,000  is  Trichinopoli,  the  capital,  with 
M,449  inhabitants.  This  city  is  chiefly  noticeable  for  its  strong 
fort,  perched  on  a  granite  peak  500  feet  high,  and  the  group  of 
temples  and  temple  buildings  situated  on  and  around  it.  The  town 
next  in  importance  is  SRIRANGAM  (q.v.).  The  chief  crops  of  the 
district  are  rice,  cotton,  tobacco,  indigo,  sugar-cane,  cocoa-nut, 
plantain,  areca-nut,  and  chillies ;  and  the  most  important  local 
industries  are  weaving  and  the  manufacture  of  cigars.  The  prin 
cipal  exports  are  grain  of  all  kinds,  especially  rice  ;  the  imports, 
tobacco  and  salt.  In  1885-86  the  gross  revenue  of  the  district 
was  £225,896,  the  land-tax  yielding  £185,889.  Trichiuopoli  dis 
trict,  along  with  the  rest  of  the  Carnatic,  of  which  it  formed  part, 
passed  to  the  British  by  treaty  in  1801. 

TRIG  TRAC.     See  BACKGAMMOX,  vol.  iii.  p.  199. 

TRICYCLE.  Though  velocipedes  were  made  and  used 
more  than  one  hundred  years  ago,  none  were  practically 
successful  until  the  brothers  Starley  constructed  in  1876 
the  Coventry  tricycle.  One  of  the  earliest  descriptions 
of  a  cycle  occurs  in  the  Journal  de  Pans  of  17th  July 
1779.  Somewhat  later  M.  Richard  invented  a  machine 
driven  by  mechanism  almost  identical  with  that  of  the 
modern  omnicycle,  but  without  the  expanding  segments. 
Early  in  the  19th  century  the  cranked  axle  worked  by 
treadles  and  levers  came  into  fashion;  then  the  heavy 
four-wheelers  were  preferred.  All  these  machines,  how 
ever,  laboured  under  three  fatal  defects :  it  was  almost 
impossible  to  drive  them  up-hill,  to  check  them  in  going 
down -hill,  and  to  prevent  their  overturning  in  rounding 
a  corner. 

It  was  the  success  of  the  early  bicycle  (see  BICYCLE) 
which  suggested  the  belief  that  a  serviceable  tricycle  could 
be  made.  One  of  these  bicycles  was  specially  constructed 
for  ladies,  the  hind  wheel  being  placed  well  on  one  side ; 
but,  though  it  could  be  ridden,  it  was  not  a  commercial 
success.  The  brothers  Starley,  by  putting  a  second  small 
wheel  in  front  of  the  large  driving  wheel  and  on  the  same 
side  as  the  small  hind  wheel,  gave  stability  to  the  machine; 


it  was  steered  by  turning  the  small  wheels  opposite  ways, 
and  driven  by  the  large  wheel  by  means  of  cranks  and 
connecting  rods.  The  same  machine  with  chain  driving 
— the  Coventry  rotary — is  still  very  largely  used.  In 
1877  James  Starley,  it  is  believed  without  any  knowledge 
of  the  gear  used  by  Fowler  for  traction  engines,  re-in 
vented  the  same  differential  gear  for  tricycles.  By  this 
the  same  force  is,  under  all  circumstances,  applied  to  each 
of  two  equal  driving  wheels,  and  the  evil  effects  of  driving 
a  single  wheel  are  done  away  with.  This  gear  was  used 
in  the  original  Salvo  tricycle,  which  is  the  type  of  the 
surest  machine  at  the  present  day.  In  the  early  days  of 
the  modern  tricycle  other  designs  were  carried  out,  which 
have  now  become  practically  obsolete.  In  one  form  the 
hind  wheel  of  a  bicycle  was  replaced  by  a  pair  of  equal 
wheels,  one  on  each  side,  but  the  instability  of  such  a 
construction  was  fatal.  In  another,  the  Challenge,  the 
two  wheels  were  placed  in  front  of  the  large  driver  and 
turned  together  to  steer  the  machine;  stability  was  ob 
tained  by  putting  the  rider  in  front  of  the  large  wheel 
and  lower  down,  the  power  being  communicated  by  cranks 
and  connecting  rods.  But  the  weight  of  this  machine  and 
the  small  proportion  of  the  load  on  the  driving  wheel  were 
serious  defects. 

Single-driving  rear-steerers  were  at  this  time  very  com 
mon,  and,  though  highly  objectionable,  are  still  to  be  seen. 
Rear-steerers  were  improved  by  making  both  front  wheels 
drivers  and  allowing  for  the  overrunning  of  one  or  the 
other  by  clutch,  as  in  the  Cheylesmore,  or  by  ratchet  driv 
ing  ;  but  steering  by  the  hind  wheel  is  essentially  wrong, 
and  these  machines  are  avoided  by  experienced  riders. 
Rear-steerers  have,  however,  lately  been  made  with  a 
through  axle  and  differential  gear  (Rover),  the  rider  being 
placed  further  back  so  as  to  increase  the  load  on  the 
steering  wheel ;  but  the  evil  of  rear-steering  is  only  re 
duced,  not  removed.  The  clutch  is  also  employed  on  some 
front -steerers ;  and,  though  in  certain  respects  it  has  an 
advantage  over  the  differential  gear,  for  general  use  it  is 
not  so  suitable.  The  differential  gear  is  an  essential 
feature  of  the  modern  tricycle. 

In  1878  Messrs  Doubleday  and  Humber  patented  the 
Humber  machine,  which  is  both  driven  and  steered  by 
the  two  front  wheels,  the  rider  being  seated  on  a  trailing 
backbone  and  hind  wheel  as  in  the  bicycle.  This  machine 
requires  skill  to  manage  :  the  steering  is  at  first  difficult 
to  control  and  a  spill  over  the  handles  is  quite  possible ; 
under  a  skilful  rider,  however,  the  Humber  is  generally 
recognized  as  one  of  the  fastest  machines.  It  is  steered 
by  a  cross  handle,  like  the  bicycle,  and  this  method  of 
steering,  in  spite  of  the  fact  that  it  boxes  the  rider  into 
the  machine,  is  becoming  very  general  in  front  steerers  in 
place  of  the  rack  and  pinion  steering  hitherto  in  use.  The 
Cripper  is  a  very  popular  example.  The  brake  is  an  im 
portant  feature  in  roadster  tricycles.  It  is  always  made 
to  act  on  the  box  of  the  differential  gear  where  that  is 
used ;  but  in  clutch  or  single-driven  machines  one  or  two 
independent  band-brakes  or  spoon-brakes  are  used. 

In  early  days  the  steering  wheel  was  made  small  to 
save  weight ;  the  drivers  were  often  50  inches  or  more  in 
diameter ;  and  the  machine  was  as  short  as  possible. 
Owing  to  the  discomfort  attending  a  small  wheel  and  a 
short  base  the  tendency  at  present  is  to  increase  the  size 
of  the  steering  wheel  and  the  length  of  the  base,  and 
to  diminish  the  diameter  of  the  drivers, — two  notable 
examples  being  the  Quadrant  and  the  Crescent.  It  is 
usual,  especially  when  small  driving  wheels  are  used,  to 
gear  the  machine  up,  just  as  in  the  old  days  they  were 
commonly  geared  down ;  that  is,  the  chain  wheel  on  the 
crank  axle  has  more  or  fewer  teeth  than  that  on  the  wheel 
axle,  and  thus  the  wheels  turn  faster  or  slower  than  the 
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cranks,  or  are  equivalent  to  larger  or  smaller  wheels.  Two- 
speed  gears  are  becoming  general,  among  which  may  be 
especially  mentioned  the  Cryptodynamic.  By  means  of 
these  it  is  possible  to  change  the  gear  of  the  machine  so 
as  to  have  a  high  gear  under  favourable  conditions  and  a 
low  gear  when  mud,  wind,  or  an  ascent  make  travelling 
difficult.  Although  chain  gearing  is  used  in  nearly  every 
machine  made,  connecting  rods,  wheels,  or  bands  are  fitted 
instead  to  some  machines.  The  necessity  for  such  mechan 
ism  has  been  avoided  by  making  the  wheel  axle  also  the 
treadle  axle ;  but  great  instability  is  the  result. 

Machines  in  which  the  arms  instead  of  the  legs  supply  the  power 
are  maile,  and  are  of  immense  service  to  those  who  have  lost  the 
use  of  their  legs. 

Owing  to  the  inconvenience  caused  by  doorways  being  often  too 
narrow  to  allow  a  tricycle  to  pass  through,  many  machines  are  made 
to  fold  up  into  a  narrower  space  or  to  shut  up  like  a  telescope. 

It  is  important  that  the  rider  should  be  so  placed  that  he  can, 
without  leaning  forward,  put  most  of  his  weight  on  the  treadles, 
and  this  is  more  than  ever  needed  as  the  steepness  of  an  ascent  in 
creases,  because  the  slope  of  the  machine  has  a  contrary  effect.  Slid 
ing  seats  were  arranged  for  this  purpose ;  but  Mr  Warner  Jones  has 
made  use  of  a  swinging  frame  which  the  rider  can  lock  in  any  posi 
tion  he  pleases.  It  is  this  same  swinging  frame  which  gives  such 
comfort  to  the  rider  of  the  Otto  bicycle,  placing  him  at  all  times 
in  the  position  most  suitable  for  the  occasion. 

Carrier  tricycles,  in  which  due  provision  is  made  for  the  proper 
distribution  of  the  load,  are  largely  used  by  the  post-office  and  by 
tradesmen  in  their  business.  The  "  Coventry  chair  "  is  a  kind  of 
bath  chair  driven  as  a  tricycle  by  a  rider  behind.  When  invalids 
have  overcome  a  certain  prejudice  as  to  the  danger  of  this  kind  of 
vehicle,  it  will  no  doubt  be  more  generally  used. 

In  machines  for  two  riders  the  riders  sit  side  by  side  (sociables) 
or  one  is  placed  before  the  other  (tandems).  Sociable  machines  are 
both  front-steering  and  rear-steering.  Rear-steerers  with  each  rider 
driving  the  wheel  on  his  side  only  are  nearly  as  objectionable  as 
the  single-driving  rear-steerer.  Front-steering  sociables  with  dif 
ferential  gear  are  safe  and  comfortable  ;  but  all  sociables  are  slow 
machines.  For  nearly  every  make  of  single  tricycle  there  is  a 
corresponding  tandem.  The  Coventry  rotary  in  the  tandem  form 
suffers  more  from  the  single-side  driving  than  in  the  single  form, 
the  rear-steering  machines  not  so  much,  owing  to  the  greater  weight 
which  the  steering  wheel  has  to  bear.  The  Humber  is  less  sen 
sitive  in  the  steering,  owing  to  the  greater  moment  of  inertia  of  the 
frame  and  the  front  rider.  The  front-steerer  cannot  be  made  safer, 
but  an  excellent  tandem  is  formed  by  placing  the  rear-rider  on  a 
trailing  tail  as  in  the  Humber.  Tandems  have  an  advantage  over 
sociables  and  perhaps  over  single  tricycles  in  the  matter  of  speed  ; 
they  are,  however,  not  quite  so  safe,  and  their  appearance  alone 
prevents  many  from  riding  them.  Many  sociables  and  tandems  are 
convertible  into  single  machines  with  but  little  trouble. 

The  following  tables  of  quickest  times  which  have  been  accomplished  up  to 
the  end  of  18S6  (certified  by  the  National  Cyclists'  Union)  will  show  the  com 
parative  value  of  the  bicycle  and  tricycle  as  racing  machines. 

On  a  prepared  racing  path. 


Distance. 

Time,  tricycle. 

Time,  bicycle. 

1  mile 

2  min.  46-8  sec. 
14    „     27-6   „ 
59    „     10-6    „ 
6  hrs.  43  min.  32'5  sec. 

2  min.  32-4  sec. 
14    „     18      „ 
59    „      6-6    „ 
5  hrs.  50  min.  5'4  sec. 

5  miles  

20     „    

100     ,,     

Greatest  distance  in  one  hour  <  Zn  In 

560    „     bicycle. 

On  a  public  road. 
Land's  End  to  John  o'  Groats M  5  days  10  hrs.,  tricycle. 

(about  8TO  miles)  15,,      1    ,,     45  min.,  bicycle. 

Greatest  distance  in  24  hours  {  gg*  ^  {gg-          (Q  y  R) 

TRIESTE  (Germ.  Triest,  Slav.  Trst,  Lat.  Tergeste),  the 
principal  seaport  of  the  Austrian -Hungarian  empire,  is 
picturesquely  situated  at  the  north-east  angle  of  the 
Adriatic  Sea,  in  the  Gulf  of  Trieste  and  at  the  foot  of  the 
barren  Karst  Hills.  The  old  town,  nestling  round  the  hill 
on  which  the  castle  stands,  consists  of  narrow,  steep,  and 
irregular  streets.  It  is  connected  by  the  broad  and  hand 
some  Corso  with  the  well-built  new  town,  which  lies  on 
the  flat  expanse  adjoining  the  crescent-shaped  bay,  partly 
on  ground  that  has  been  reclaimed  from  the  sea.  The 
prevailing  air  of  the  town  is  Italian  rather  than  German. 
The  castle,  built  in  1680,  is  believed  to  occupy  the  site  of 

1  These  two  by  the  same  rider. 


the  Roman  capitol  (see  below).  Near  it  is  the  cathedral 
of  S.  Giusto,  an  unimposing  but  interesting  building, 
mainly  of  the  14th  century,  and  incorporating  fragment* 
of  a  Roman  temple  and  early  Christian  churches.  Don 
Carlos  of  Spain  (d.  1855)  is  interred  in  the  south  aisle,  and 
Fouche,  Napoleon's  minister  of  police,  in  front  of  the 
church,  while  the  churchyard  contains  the  grave  and 
monument  of  Winckelmann,  the  archaeologist,  who  was 
murdered  at  Trieste  in  1768.  The  Arco  di  Riccardo,  also 
in  the  old  town,  derives  its  name  from  a  popular  delusion 
that  it  was  connected  with  Richard  Coeur-de-Lion,  but  is 
probably  an  arch  of  a  Roman  aqueduct.  A  collection  of 
Roman  antiquities  found  in  or  near  the  town  has  been 
formed  near  the  castle.  The  most  prominent  building  in 
the  new  town  is  the  Tergesteo,  a  huge  edifice  containing 
the  exchange  and  numerous  shops  and  offices.  The  new 
municipal  buildings,  with  the  handsome  hall  of  the  pro 
vincial  diet,  the  Palazzo  Revoltella,  the  offices  of  the 
Austrian  Lloyd's,  and  the  handsome  old  exchange  arc 
also  noteworthy.  The  church  of  S.  Maria  Maggiore  is 


Plan  of  Trieste. 

a  characteristic  specimen  of  Jesuit  architecture,  and  the 
new  Greek  church  is  one  of  the  handsomest  Byzantine 
structures  in  the  empire.  The  city  hospital  has  accom 
modation  for  2000  patients.  The  huge  Politeama  is  the 
largest  theatre.  In  front  of  the  Palazzo  Revoltella  is  a 
monument  to  the  emperor  Maximilian  of  Mexico,  who  had 
been  an  admiral  in  the  Austrian  service.  His  sumptuous 
chateau  of  Miramar  is  one  of  the  lions  of  the  neighbour 
hood.  The  capacious  harbour,  consisting  of  two  parts,  the 
old  and  the  new,  is  protected  by  extensive  moles  and 
breakwaters,  and  has  been  greatly  improved  within  the 
last  ten  or  fifteen  years.  From  the  harbour  the  Canal 
Grande  extends  into  the  town,  allowing  large  vessels  to 
unload  at  the  warehouses.  At  the  end  of  the  Molo  Sta 
Teresa  is  a  lighthouse  upwards  of  100  feet  high.  The 
population  of  the  town  (6424  in  1758)  and  district  of 
Trieste  in  1880  was  144,844,  of  whom  74,544  belonged 
to  the  town  proper  and  133,019  to  the  town  and  suburbs. 
The  town  population  is  very  heterogeneous,  but  the  Italian 
element  far  exceeds  all  the  rest.  There  are  about  5000 
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Germans  and  also  numerous  Greeks,  English,  and  French. 
The  population  includes  26,000  Slavs,  most  of  whom  live 
in  the  country  districts  and  are  engaged  in  agriculture. 

Trieste  has  been  a  free  imperial  port  since  1719.  It  may  be  said 
to  nearly  monopolize  the  trade  of  the  Adriatic,  and  has  long 
eclipsed  its  ancient  rival  Venice.  The  annual  value  of  its  exports 
and  imports  is  about  30  millions  sterling.  Among  the  chief  im 
ports  are  coffee,  wine,  fruit,  grain,  tobacco,  petroleum,  cotton,  coals, 
and  manufactured  goods  of  various  kinds  ;  the  exports  include 
spirits,  liqueurs,  sugar,  meal,  timber,  glass,  and  machinery.  Large 
quantities  of  fish  are  sent  to  Vienna.  In  1885  the  port  was  entered 
by  6971  vessels  with  an  aggregate  burden  of  1,267,946  tons.  The 
trading  fleet  of  Trieste  numbers  about  500  ships  of  100,000  tons 
burden.  The  chief  shipping  company  is  the  Austrian  Lloyd's, 
founded  in  1836,  the  steamers  of  which  ply  to  the  Mediterranean 
ports,  Alexandria,  Constantinople,  the  Black  Sea,  &c.  The  exten 
sive  wharfs  and  dockyards  of  the  company  lie  to  the  south  of  the 
town.  The  chief  branches  of  industry  practised  at  Trieste  are 
shipbuilding,  soap -boiling,  machine -making  (especially  marine 
engines),  tanning,  brewing,  rope-making,  and  the  manufacture  of 
liqueurs  (rosoglio).  Trieste  is  the  seat  of  government  for  the  so- 


called  Kiistenland  or  Coast  district,  and  is  the  seat  of  naval  and 
military  commanders  and  other  officials.  The  town  council,  pre 
sided  over  by  the  podesta,  is  also  the  diet  of  the  crownland  of 
Trieste  (35  square  miles).  Trieste  is  the  seat  of  the  bishop  of 
Capo  d'Istria. 

History. — At  the  time  of  the  foundation  of  Aquileia  by  the 
Romans,  the  district  which  now  includes  Trieste  was  occupied  by 
Celtic  and  Illyrian  tribes  ;  and  the  Roman  colony  of  Tergeste  does 
not  seem  to  have  been  established  till  the  reign  of  Vespasian.  After 
the  break-up  of  the  Roman  dominion  Trieste  shared  the  general  for 
tunes  of  Istria  and  passed  through  various  hands.  From  the  em 
peror  Lothaire  it  received  an  independent  existence  under  its  count- 
bishops,  and  it  maintained  this  position  down  to  its  capture  by 
Venice  in  1203.  For  the  next  180  years  its  history  consists  chiefly 
of  a  series  of  conflicts  with  this  city,  which  were  finally  put  an 
end  to  by  Trieste  placing  itself  in  1382  under  the  protection  of 
Leopold  III.  of  Austria.  The  overlordship  thus  established  in 
sensibly  developed  into  actual  possession  ;  and  except  in  the 
Napoleonic  period  (1797-1805  and  1809-1813)  Trieste  has  since 
remained  an  integral  part  of  the  Austrian  dominions, 

TRIGGER-FISH.     See  FILE-FISH. 


TRIGONOMETRY 


mB-IGONOMETRY  is  primarily  the  science  which  is 
I  concerned  with  the  measurement  of  plane  and 
spherical  triangles,  that  is,  with  the  determination  of  three 
of  the  parts  of  such  triangles  when  the  numerical  values 
of  the  other  three  parts  are  given.  Since  any  plane  tri 
angle  can  be  divided  into  right-angled  triangles,  the  solu 
tion  of  all  plane  triangles  can  be  reduced  to  that  of  right- 
angled  triangles ;  moreover,  according  to  the  theory  of 
similar  triangles,  the  ratios  between  pairs  of  sides  of  a 
right-angled  triangle  depend  only  upon  the  magnitude  of 
the  acute  angles  of  the  triangle,  and  may  therefore  be 
regarded  as  functions  of  either  of  these  angles.  The 
primary  object  of  trigonometry,  therefore,  requires  a  classi 
fication  and  numerical  tabulation  of  these  functions  of  an 
angular  magnitude ;  the  science  is,  however,  now  under 
stood  to  include  the  complete  investigation  not  only  of 
such  of  the  properties  of  these  functions  as  are  necessary 
for  the  theoretical  and  practical  solution  of  triangles  but 
also  of  all  their  analytical  properties.  It  appears  that  the 
solution  of  spherical  triangles  is  effected  by  means  of  the 
same  functions  as  are  required  in  the  case  of  plane  triangles. 
The  trigonometrical  functions  are  employed  in  many 
branches  of  mathematical  and  physical  science  not  directly 
concerned  with  the  measurement  of  angles,  and  hence 
arises  the  importance  of  analytical  trigonometry.  The 
solution  of  triangles  of  which  the  sides  are  geodesic  lines 
on  a  spheroidal  surface  requires  the  introduction  of  other 
functions  than  those  required  for  the  solution  of  triangles 
on  a  plane  or  spherical  surface,  and  therefore  gives  rise  to 
a  new  branch  of  science,  which  is  from  analogy  frequently 
called  spheroidal  trigonometry.  Every  new  class  of  surfaces 
which  may  be  considered  would  have  in  this  extended 
sense  a  trigonometry  of  its  own,  which  would  consist  in 
an  investigation  of  the  nature  and  properties  of  the 
functions  necessary  for  the  measurement  of  the  sides  and 
angles  of  triangles  bounded  by  geodesies  drawn  on  such 
surfaces. 

HISTORY. 

An  account  of  Greek  trigonometry  is  given  under 
PTOLEMY  (q.v.). 

The  Indians,  who  were  much  more  apt  calculators  than 
the  Greeks,  availed  themselves  of  the  Greek  geometry 
which  came  from  Alexandria,  and  made  it  the  basis  of 
trigonometrical  calculations.  The  principal  improvement 
which  they  introduced  consists  in  the  formation  of  tables 
of  half-chords  or  sines  instead  of  chords.  Like  the  Greeks, 
they  divided  the  circumference  of  the  circle  into  360 
degrees  or  21,600  minutes,  and  they  found  the  length  in 
minutes  of  the  arc  which  can  be  straightened  out  into 


the  radius  to  be  3438'.  The  value  of  the  ratio  of  the 
circumference  of  the  circle  to  the  diameter  used  to  make 
this  determination  is  62832  :  20000, Aor  ir=  3'1416,  which 
value  was  given  by  the  astronomer  Aryabhata  (476-550 ; 
see  SANSKRIT,  vol.  xxi.  p.  294)  in  a  work  called  Arya- 
bhatiya,  written  in  verse,  which  was  republished1  in  Sanskrit 
by  Dr  Kern  at  Leyden  in  1874.  The  relations  between  the 
sines  and  cosines  of  the  same  and  of  complementary  arcs 
were  known,  and  the  formula  sin  |a  =  \/1719(3438-  cos  a) 
was  applied  to  the  determination  of  the  sine  of  a  half 
angle  when  the  sine  and  cosine  of  the  whole  angle  were 
known.  In  the  S&rya-Siddhdnta,  an  astronomical  treatise 
which  has  been  translated  by  Ebenezer  Bourgess  in  vol. 
vi.  of  the  Journal  of  the  American  Oriental  Society  (New 
Haven,  1860),  the  sines  of  angles  at  an  interval  of  3  45' 
up  to  90°  are  given;  these  were  probably  obtained  from  the 
sines  of  60°  and  45°  by  continual  application  of  the  dimidi- 
ary  formula  given  above  and  by  the  use  of  the  complement 
ary  angle.  The  values  sin  15°  =  890',  sin  7°  30' =  449', 
sin  3°  45'  =  225',  were  thus  obtained.  Now  the  angle  3°  45' 
is  itself  225' ;  thus  the  arc  and  the  sine  of  -g^h  °f  the  cir 
cumference  were  found  to  be  the  same,  and  consequently 
special  importance  was  attached  to  this  arc,  which  was 
called  the  right  sine.  From  the  tables  of  sines  of  angles 
at  intervals  of  3"  45'  the  law  expressed  by  the  equation 

sin  (Ti  +  1 .  2250  -  sin  (n .  225')  =  sin  (n .  225')  -  sin  (n^  1 .  225') 

.    (Ti.225') 
-•"Sis 

was  discovered  empirically,  and  used  for  the  purpose  of 
recalculation.  Bhaskara  (fl.  1150)  used  the  method,  to 
which  we  have  now  returned,  of  expressing  sines  and  cosines 
as  fractions  of  the  radius ;  he  obtained  the  more  correct 
values  sin  3°  45'  =  100/1529,  cos  3°  45' =  466/467,  and 
showed  how  to  form  a  table,  according  to  degrees,  from  the 
values  sin  1°  =  10/573,  cos  1°  =  6568/6569,  which  are  much 
more  accurate  than  Ptolemy's  values.  The  Indians  did 
not  apply  their  trigonometrical  knowledge  to  the  solution 
of  triangles ;  for  astronomical  purposes  they  solved  right- 
angled  plane  and  spherical  triangles  by  geometry. 

The  Arabs  were  acquainted  with  Ptolemy's  Almagest,  Arabian, 
and  they  probably  learned  from  the  Indians  the  use  of  the 
sine.  The  celebrated  astronomer  of  Batnae,  Abii  'Abdallah 
Mohammed  b.  Jabir  al-Battani  (Bategnius),  who  died  in 
929/930  A.D.,  and  whose  Tables  were  translated  in  the 
12th  century  by  Plato  of  Tivoli  into  Latin,  under  the  title 
De  scientia  stellarum,  employed  the  sine  regularly,  and  was 
fully  conscious  of  the  advantage  of  the  sine  over  the  chord  ; 
indeed,  he  remarks  that  the  continual  doubling  is  saved 

1  See  also  vol.  ii.  of  the  Asiatic  Researches  (Calcutta). 
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by  the  use  of  the  former.  He  was  the  first  to  calculate 
sin<£  from  the  equation  sin<£/cos<£  =  £,  and  he  also  made  a 
table  of  the  lengths  of  shadows  of  a  vertical  object  of  height 
12  for  altitudes  1°,  2°,  ...  of  the  sun;  this  is  a  sort  of 
cotangent  table.  He  was  acquainted,  not  only  with  the 
triangle  formulae  in  the  Almagest,  but  also  with  the 
formula  cos  a  =  cos  b  cos  c  +  sin  b  sin  c  cos  A  for  a  spherical 
triangle  ABC.  Abu  '1-Wafa  of  Baghdad  (b.  940)  was  the 
first  to  introduce  the  tangent  as  an  independent  function  : 
his  "  umbra  "  is  the  half  of  the  tangent  of  the  double  arc, 
and  the  secant  he  defines  as  the  "diameter  umbrae."  He 
employed  the  umbra  to  find  the  angle  from  a  table  and  not 
merely  as  an  abbreviation  for  sin/cos ;  this  improvement 
was,  however,  afterwards  forgotten,  and  the  tangent  was 
re-invented  in  the  1 5th  century.  I  on  Yunos  of  Cairo,  who 
died  in  1008,  showed  even  more  skill  than  Al-Battanf  in 
the  solution  of  problems  in  spherical  trigonometry  and  gave 
improved  approximate  formulae  for  the  calculation  of  sines. 
Among  the  West  Arabs,  Abu  Mohammed  Jabir  b.  Aflah, 
known  as  Geber  b.  Aflah,  who  lived  at  Seville  in  the  llth 
century,  wrote  an  astronomy  in  nine  books,  which  was 
translated  into  Latin  in  the  12th  century  by  Gerard  of 
Cremona  and  was  published  in  1534.  The  first  book  con 
tains  a  trigonometry  which  is  a  considerable  improvement 
on  that  in  the  Almagest.  He  gave  proofs  of  the  formulae 
for  right-angled  spherical  triangles,  depending  on  a  rule  of 
four  quantities,  instead  of  Ptolemy's  rule  of  six  quantities. 
The  formulae  cos  B  =  cos  b  sin  A,  cos  c  =  cot  A  cot  B,  in  a 
triangle  of  which  C  is  a  right  angle  had  escaped  the  notice 
of  Ptolemy  and  were  given  for  the  first  time  by  Geber. 
Strangely  enough,  he  made  no  progress  in  plane  trigono 
metry.  Arrachel,  a  Spanish  Arab  who  lived  in  the  12th 
century,  wrote  a  work  of  which  we  have  an  analysis  by 
Purbach,  in  which,  like  the  Indians,  he  made  the  sine  and 
the  arc  for  the  value  3°  45'  coincide. 

Modern.  Purbach  (1423-1 46 1 ),  professor  of  mathematics  at  Vienna, 
wrote  a  work  entitled  Tractatus  super  propositiones  Ptole- 
msei  de  sinubus  et  chordis  (Nuremberg,  1541).  This  treatise 
consists  of  a  development  of  Arrachel's  method  of  inter 
polation  for  the  calculation  of  tables  of  sines,  and  was  pub 
lished  by  Regiomontanus  at  the  end  of  one  of  his  works. 
Johannes  Miiller  (1436-1476),  known  as  REGIOMONTANUS 
(q.v.),  was  a  pupil  of  Purbach  and  taught  astronomy  at 
Padua ;  he  wrote  an  exposition  of  the  Almagest  and  a  more 
important  work,  De  triangulis  planis  et  spherids  cum  tdbulis 
sinuum,  which  was  published  in  1533,  a  later  edition  ap 
pearing  in  1561.  He  re-invented  the  tangent  and  calcu 
lated  a  table  of  tangents  for  each  degree,  but  did  not  make 
any  practical  applications  of  this  table,  and  did  not  use 
formulae  involving  the  tangent.  His  work  was  the  first 
complete  European  treatise  on  trigonometry,  and  contains 
a  number  of  interesting  problems ;  but  his  methods  were 
in  some  respects  behind  those  of  the  Arabs.  Copernicus 
(1473-1543)  gave  the  first  simple  demonstration  of  the 
fundamental  formula  of  spherical  trigonometry ;  the  Trigo- 
nometria  Copernici  was  published  by  Rheticus  in  1542. 
George  Joachim  (1514-1576),  known  as  RHETICUS  (q.v.), 
wrote  Opus  Palatinum  de  triangulis  (see  TABLES,  p.  9 
above),  which  contains  tables  of  sines,  tangents,  and  secants 
of  arcs  at  intervals  of  10"  from  0°  to  90°.  His  method  of 
calculation  depends  upon  the  formulae  which  give  sin  no. 
and  cos  no.  in  terms  of  the  sines  and  cosines  of  (n-l)a 
and  (n  -  2)a ;  thus  these  formulae  may  be  regarded  as  due 
to  him.  Rheticus  found  the  formulae  for  the  sines  of  the 
half  and  third  of  an  angle  in  terms  of  the  sine  of  the  whole 
angle.  In  1599  there  appeared  an  important  work  by 
Pitiscus  (1561-1613),  entitled  Trigonometric  sen  de  dimen- 
sione  triangulorum ;  this  contained  several  important  theo 
rems  on  the  trigonometrical  functions  of  two  angles,  some 
of  which  had  been  given  before  by  Finck,  Landsberg, 


and  Adriaan  van  Roomen.  Frangois  Viete  or  VIETA  (q.v.) 
(1540-1603)  employed  the  equation  (2  cos  |<£)3  -  3(2  cos  | </>) 
=  2  cos  <£  to  solve  the  cubic  x3  -  3a?x  =  a2b(a  >  |6) ;  he  ob 
tained,  however,  only  one  root  of  the  cubic.  In  1593  Van 
Roomen  proposed,  as  a  problem  for  all  mathematicians,  to 
solve  the  equation 

45y  -  S795y3  +  95634y'  - . . .  +  945y«  -  45y*3  +  7/45  =  C. 

Viete  gave  y  =  2  sin  ^ <£,  where  (7  =  2  sin  <f>,  as  a  solution, 
and  also  twenty-two  of  the  other  solutions,  but  he  failed 
to  obtain  the  negative  roots.  In  his  work  Ad  angulares 
secliones  Viete  gave  formulae  for  the  chords  of  multiples  of 
a  given  arc  in  terms  of  the  chord  of  the  simple  arc. 

A  new  stage  in  the  development  of  the  science  was 
commenced  after  Napier's  invention  of  logarithms  in  1614. 
Napier  also  simplified  the  solution  of  spherical  triangles  by 
his  well-known  analogies  and  by  his  rules  for  the  solution 
of  right-angled  triangles.  The  first  tables  of  logarithmic 
sines  and  tangents  were  constructed  by  Edmund  Gunter 
(1581-1626),  professor  of  astronomy  at  Gresham  College, 
London ;  he  was  also  the  first  to  employ  the  expressions 
cosine,  cotangent,  and  cosecant  for  the  sine,  tangent,  and 
secant  of  the  complement  of  an  arc.  A  treatise  by  Albert 
Girard  (1590-1634),  published  at  The  Hague  in  1626,  con 
tains  the  theorems  which  give  areas  of  spherical  triangles 
and  polygons,  and  applications  of  the  properties  of  the 
supplementary  triangles  to  the  reduction  of  the  number 
of  different  cases  in  the  solution  of  spherical  triangles.  He 
used  the  notation  sin,  tan,  sec  for  the  sine,  tangent,  and 
secant  of  an  arc.  In  the  second  half  of-  the  1 7th  century 
the  theory  of  infinite  series  was  developed  by  Wallis, 
Gregory,  Mercator,  and  afterwards  by  Newton  and  Leibnitz. 
In  the  Analysis  per  szquationes  numero  terminorum  infinitas, 
which  was  written  before  1669,  Newton  gave  the  series  for 
the  arc  in  powers  of  its  sine ;  from  this  he  obtained  the 
series  for  the  sine  and  cosine  in  powers  of  the  arc ;  but 
these  series  were  given  in  such  a  form  that  the  law  of  the 
formation  of  the  coefficients  was  hidden.  James  Gregory 
discovered  in  1670  the  series  for  the  arc  in  powers  of  the 
tangent  and  for  the  tangent  and  secant  in  powers  of  the 
arc.  The  first  of  these  series  was  also  discovered  inde 
pendently  by  Leibnitz  in  1673,  and  published  without 
proof  in  the  Acta  eruditorum  for  1682.  The  series  for  the 
sine  in  powers  of  the  arc  he  published  in  1693;  this  he 
obtained  by  differentiation  of  a  series  with  undetermined 
coefficients. 

In  the  18th  century  the  science  began  to  take  a  more 
analytical  form ;  evidence  of  this  is  given  in  the  works  of 
Kresa  in  1720  and  Mayer  in  1727.  Oppel's  Analysis 
triangulorum  (1746)  was  the  first  complete  work  on  ana 
lytical  trigonometry.  None  of  these  mathematicians  used 
the  notation  sin,  cos,  tan,  which  is  the  more  surprising  in 
the  case  of  Oppel,  since  Euler  had  in  1744  employed  it  in 
a  memoir  in  the  Acta  eruditorum.  John  Bernoulli  was 
the  first  to  obtain  real  results  by  the  use  of  the  symbol 
V  -  1 ;  he  published  in  1 71 2  the  general  formula  for  tan  n$ 
in  terms  of  tan  <f>,  which  he  obtained  by  means  of  trans 
formation  of  the  arc  into  imaginary  logarithms.  The 
greatest  advance  was,  however,  made  by  Euler,  who 
brought  the  science  in  all  essential  respects  into  the  state 
in  which  it  is  at  present.  He  introduced  the  present  nota 
tion  into  general  use,  whereas  until  his  time  the  trigono 
metrical  functions  had  been,  except  by  Girard,  indicated 
by  special  letters,  and  had  been  regarded  as  certain  straight 
lines  the  absolute  lengths  of  which  depended  on  the  radius 
of  the  circle  in  which  they  were  drawn.  Euler's  great  im 
provement  consisted  in  his  regarding  the  sine,  cosine,  &c., 
as  functions  of  the  angle  only,  thereby  giving  to  equations 
connecting  these  functions  a  purely  analytical  interpreta 
tion,  instead  of  a  geometrical  one  as  heretofore.  The 
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exponential  values  of  the  sine  and  cosine,  De  Moivre's 
theorem,  and  a  great  number  of  other  analytical  properties 
of  the  trigonometrical  functions  are  due  to  Euler,  most  of 
whose  writings  are  to  be  found  in  the  Memoirs  of  the  St 
Petersburg  Academy. 

The  preceding  sketch  has  been  mainly  drawn  from  the  following 
sources:  —  Cantor,  Gesch.  d.  Math.;  Hankel,  Gesch.  d.  Math.; 
Marie,  Hist,  des  sc.  math.  ;  Suter,  Gesch.  d.  Math.  ;  Kliigel,  Math. 
JForterbuch. 

Plane  Trigonometry. 

Concep-  Imagine  a  straight  line  terminated  at  a  fixed  point  0,  and  initially 
tion  of  coincident  with  a  fixed  straight  line  OA,  to  revolve  round  0,  and 
angles  of  finally  to  take  up  any  position  OB. 
any  mag-  We  shall  suppose  that,  when  this  re- 
nitude.  volving  straight  line  is  turning  in  one 
direction,  say  that  opposite  to  that  in 
which  the  hands  of  a  clock  turn,  it  is 
describing  a  positive  angle,  and  when 
it  is  turning  in  the  other  direction  it 
is  describing  a  negative  angle.  Before 
finally  taking  up  the  position  OB  the 
straight  line  may  have  passed  any  num 
ber  of  times  through  the  position  OB, 
making  any  number  of  complete  revo 
lutions  round  0  in  either  direction. 
Each  time  that  the  straight  line  makes 
a  complete  revolution  round  0  we  consider  it  to  have  described  four 
right  angles,  taken  with  the  positive  or  negative  sign  according  to 
the  direction  in  which  it  has  revolved  ;  thus,  when  it  stops  in  the 
position  OB,  it  may  have  revolved  through  any  one  of  an  infinite 
number  of  positive  or  negative  angles  any  two  of  which  differ  from 
one  another  by  a  positive  or  negative  multiple  of  four  right  angles, 
and  all  of  which  have  the  same  bounding  lines  OA  and  OB.  If 
OB'  is  the  final  position  of  the  revolving  line,  the  smallest  positive 
angle  which  can  have  been  described  is  that  described  by  the  revolv- 
in°line  making  more  than  one-half  and  less  than  the  whole  of  a 
complete  revolution,  so  that  in  this  case  we  have  a  positive  angle 
greater  than  two  and  less  than  four  right  angles.  We  have  thus 
shown  how  we  may  conceive  an  angle  not  restricted  to  less  than  two 
right  angles,  but  of  any  positive  or  negative  magnitude,  to  be 
generated. 

Numeri-  Two  systems  of  numerical  measurement  of  angular  magnitudes 
cal  meas-  are  in  ordinary  use.  For  practical  measurements  the  sexagesimal 
nrement  system  is  the  one  employed  :  the  ninetieth  part  of  a  right  angle  is 
of  angu-  taken  as  the  unit  and  is  called  a  degree  ;  the  degree  is  divided  into 
lar  mag-  sixty  equal  parts  called  minutes  ;  and  the  minute  into  sixty  equal 
nitudes.  parts  called  seconds ;  angles  smaller  than  a  second  are  usually 
measured  as  decimals  of  a  second,  the  "thirds,"  "fourths,"  &c.,  not 
being  in  ordinary  use.  In  the  common  notation  an  angle,  for  ex 
ample,  of  120  degrees,  17  minutes,  and  14'36  seconds  is  written  120° 
17'  14" '36.  The  decimal  system  measurement  of  angles  has  never 
come  into  ordinary  use.  In  analytical  trigonometry  the  circular 
measure  of  an  angle  is  employed.  In  this  system  the  unit  angle 
is  the  angle  subtended  at  the  centre  of  a  circle  by  an  arc  equal  in 
length  to  the  radius.  The  constancy  of  this  angle  follows  from  the 
geometrical  propositions — (1)  the  circumferences  of  different  circles 
varv  as  their  radii ;  (2)  in  the  same  circle  angles  at  the  centre  are 
proportional  to  the  arcs  which  subtend  them.  It  thus  follows  that 
the  unit  mentioned  above  is  an  angle  independent  of  the  particular 
circle  used  in  defining  it.  The  constant  ratio  of  the  circumference 
of  a  circle  to  its  diameter  is  a  quantity  incommensurable  with  unity, 
usually  denoted  by  ir.  We  shall  indicate  later  on  (p.  571  sq. )  some  of 
the  methods  which  have  been  employed  to  approximate  to  the  value 
of  this  quantity.  Its  value  to  20  places  is  3 '14159265358979323846  ; 
its  reciprocal  to  the  same  number  of  places  is  -31830988618379067153. 
In  circular  measure  every  angle  is  measured  by  the  ratio  which  it 
bears  to  the  unit  angle.  Two  right  angles  are  measured  by  the 
quantity  if,  and,  since  the  same  angle  is  180°,  we  see  that  the  number 
of  degrees  in  an  angle  of  circular  measure  6  is  obtained  from  the 
formula  1 80  x  B\ir.  The  value  of  the  unit  of  circular  measure  has 
been  found  to  41  places  of  decimals  by  Glaisher  (Proc.  London  Math. 

Soc.,  vol.  iv.) :  the  value  of  -,  from  which  the  unit  can  be  easily 
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calculated,  is  given  to  140  places  of  decimals  in  Grunerfs  Archiv, 
vol.  i.,  1841.  To  10  decimal  places  the  value  of  the  unit  angle  is 
57°  17' 44" '8062470964.  The  unit  of  circular  measure  is  too  large 
to  be  convenient  for  practical  purposes,  but  its  use  introduces  a 
simplification  into  the  series  in  analytical  trigonometry,  owing  to 
the  fact  that  the  sine  of  an  angle  and  the  angle  itself  in  this 
measure,  when  the  magnitude  of  the  angle  is  indefinitely  diminished, 
are  ultimately  in  a  ratio  of  equality. 

If  a  point  moves  from  a  position  A  to  another  position  B  on  a 
straight  line,  it  has  described  a  length  AB  of  the  straight  line.  It 
is  convenient  to  have  a  simple  mode  of  indicating  in  which  direction 
on  the  straight  line  the  length  AB  has  been  described  ;  this  may 


;ie  done  by  supposing  that  a  point  moving  in  one  specified  direction  Sign  of 
is  describing  a  positive  length,  and  when  moving  in  the  opposite  portions 
direction  a  negative  length.     Thus,  if  a  point  moving  from  A  to  B  of  an  in- 
is  moving  in  the  positive  direction,  we  consider  the  length  AB  as  finite 
positive  ;  and,  since  a  point  moving  from  B  to  A  is  moving  in  the  straight 
negative  direction,  we  consider  the  length  BA  as  negative.     Hence  line, 
any  portion  of  an  infinite  straight  line  is  considered  to  be  positive 
or  negative  according  to  the  direction  in  which  we  suppose  this 
portion  to  be  described  by  a  moving  point ;  which  direction  is  the 
positive  one  is,  of  course,  a  matter  of  convention. 

If  perpendiculars  AL,  J3M  be  drawn  from  two  points  A,  B  on  Projec- 
any  straight  line,  not  necessarily  in  the  same  plane  with  AB,  the  tions  of 
length  LM,  taken  with  the  positive  or  negative  sign  according  to  straight 
the  convention  as  stated  above,  is  called  the  projection  of  AB  on  lines  ou 
the  given  straight  line  ;  the  projection  of  BA  being  ML  has  the  each 
opposite  sign  to  the  projection  oiAB.     If  two  points  A,  B  be  joined  other, 
by  a  number  of  lines  in  any  manner,  the  algebraical  sum  of  the 
projections  of  all  these  lines  is  LM, — that  is,  the  same  as  the  pro 
jection  of  AB.     Hence  the  sum  of  the  projections  of  all  the  sides 
f  any  closed  polygon,  not  necessarily  plane,  on  any  straight  line, 
is  zero.     This  principle  of  projections  we  shall  apply  below  to  ob 
tain  some  of  the  most  important  propositions  in  trigonometry. 

Let  us  now  return  to  the  conception  of  the  generation  of  an  Defini- 
angle  as  in  fig.  1.     Draw  BOB'  at  right  angles  to  and  equal  to  AA'.  tion  of 
We  shall  suppose  that  the  direction  from  A'  trigono- 
to  A  is  the"  positive  one  for  the  straight  line  metrical 

,  AOA',  and  that  from  B'  to  B  for  func- 
/]   BOB'.    Suppose  OP  of  fixed  length,  tions. 
,    .    ./  /    equal  to  OA,  and  let  PM,  PN  be 
drawn  perpendicular  to  A' A,  B'B 
,    "  respectively  ;    then   OM  and   ON, 

taken  with  their  proper  signs,  are  the  projec 
tions  of  OP  on  A' A  and  B'B.  The  ratio  of  • 
the  projection  of  OP  on  B'B  to  the  absolute 
length  of  OP  is  dependent  only  on  the  magni 
tude  of  the  angle  POA,  and  is  called  the  sine  of  that  angle  ;  the 
ratio  of  the  projection  of  OP  on  A  'A  to  the  length  OP  is  called  the 
cosine  of  the  angle  POA.  The  ratio  of  the  sine  of  an  angle  to  its 
cosine  is  called  the  tangent  of  the  angle,  and  that  of  the  cosine  to  the 
sine  the  cotangent  of  the  angle ;  the  reciprocal  of  the  cosine  is  called 
the  secant,  and  that  of  the  sine  the  cosecant  of  the  angle.  These 
functions  of  an  angle  of  magnitude  a  are  denoted  by  sin  a,  cos  a, 
tan  a,  cot  a,  sec  a,  cosec  a  respectively.  If  any  straight  line  RS 
be  drawn  parallel  to  OP,  the  projection  of  RS  on  either  of  the 
straight  lines  A' A,  B'B  can  be  easily  seen  to  bear  to  RS  the  same 
ratios  which  the  corresponding  projections  of  OP  bear  to  OP :  thus, 
if  a  be  the  angle  which  JRS  makes  with  A' A,  the  projections  of 
RS  on  A' A,  B'B  are  RS  cos  a  and  RS  sin  a  respectively,  where 
RS  denotes  the  absolute  length  RS.  It  must  be  observed  that 
the  line  SR  is  to  be  considered  as  parallel  not  to  OP  but  to  OF', 
and  therefore  makes  an  angle  ir  +  a  with  A' A  ;  this  is  consistent 
with  the  fact  that  the  projections  of  SR  are  of  opposite  sign  to 
those  of  RS.  By  observing  the  signs  of  the  projections  of  OP  for 
the  positions  P,  P,  P",  P"  of  P  we  see  that  the  sine  and  cosine  of 
the  angle  POA  are  both  positive  ;  the  sine  of  the  angle  POA  is  posi 
tive  and  its  cosine  is  negative  ;  both  the  sine  and  the  cosine  of  the 
angle  P"OA  are  negative  ;  and  the  sine  of  the  angle  P"OA  is 
negative  and  its  cosine  positive.  If  a  be  the  numerical  value  of 
the  smallest  angle  of  which  OP  and  OA  are  boundaries,  we  see 
that,  since  these  straight  lines  also  bound  all  the  angles  2nir  +  a, 
where  n  is  any  positive  or  negative  integer,  the  sines  and  cosines 
of  all  these  angles  are  the  same  as  the  sine  and  cosine  of  a.  Hence 
the  sine  of  any  angle  2nir  +  a  is  positive  if  a  is  between  0  and  tr 
and  negative  if  a  is  between  ir  and  2ir,  and  the  cosine  of  the  same 
angle  is  positive  if  o  is  between  0  and  \ir  or  fir  and  2ir  and  negative 
if  a  is  between  \ir  and  fir. 

In  fig.  2  if  the  angle  POA  is  a,  the  angle  P"OA  is  -  a,  POA  is 

IT  -  a,  P'OA  is  TT  +  o,  POB  is  ^  -  a.     By  observing  the  signs  of  the 

projections  we  see  that 

sin(-a)=  -sina,    sin  (ir  -  o)  =  sin  o,    sin(ir  +  a)  =  -sino, 
cos  (  -  a)  =  cos  a,    cos  (ir  -  a)  =  -  cos  a,    cos  (IT  +  a)  =  -  cos  o, 

sin(^ir-a):=cosa,    cos(^ir  -  a)  =  sin  a. 

Also      sin(|ir  +  a)  =  sin(ir-£ir-a)  =     sin(^ir-a)  =     cos  a, 
cos(£ir  +  a)  =  cos(ir  -  \ir  -  a)  =  -  cos(£ir  -  a)  —  -  sin  a. 
From  these  equationswe  have  tan(-  a)  =  -  tan  a,  tan(ir  -  a)  =  -tana, 
tan  (ir  +  a)  =  -tana,  tan(£ir-a)  =  cota,    tan(|ir  +  a)  =  -  cot  a,  with 
corresponding  equations  for  the  cotangent. 

The  only  angles  for  which  the  projection  of  OP  on  B'B  is  the 
same  as  for  the  given  angle  POA  (  =  o)  are  the  two  sets  of  angles 
bounded  by  OP,  OA  and  OP",  OA  ;  these  angles  are  2mr  +  a  and 
2nir  +  ir-a,  and  are  all  included  in  the  formula  nr  +  (-l  )ra,  where  r 
is  any  integer  ;  this  therefore  is  the  formula  for  all  angles  having 
the  same  sine  as  a.  The  only  angles  which  have  the  same  cosine 
as  a  are  those  bounded  by  OA,  OP  and  OA,  OP"',  and  these  are 
all  included  in  the  formula  2nir±a.  Similarly  it  can  be  shown 


564 


TRIGONOMETRY 


that  nir  +  a  includes  all  the  angles  which  have  the  same  tangent 
as  a. 

Rela-  From  the  Pythagorean  theorem,  the  sum  of  the  squares  of  the 

tions  be-  projections  of  any  straight  line  upon  two  straight  lines  at  right 

tween       angles  to  one  another  is  equal  to  the  square  on  the  projected  line, 

trigono-    we  get  sin2et  +  cosset  =  1,  and  from  this  by  the  help  qf  the  definitions 

metrical  of  the  other  functions  we  deduce  the  relations  l  +  tanaa=sec2o, 

func-        l  +  cot2a  =  cosec2a.     We  have  now  six  relations  between  the  six 

tions.       functions  ;  these  enable  us  to  express  any  five  of  these  functions  in 

terras  of  the  sixth.     The  following  table  shows  the  values  of  the 

trigonometrical  functions  of  the  angles  0,  \v,  ir,  $w,  2ir,  and  the 

signs  of  the  functions  of  angles  between  these  values ;  /  denotes 

numerical  increase  and  D  numerical  decrease. 


Angle    

0 

O...Jir 

iTT 

\TC...W 

IT 

IT...  JJT 

iT 

!«-...  2* 

2*- 

Sine  

o 

+1 

1 

+D 

0 

-I 

-  1 

-D 

0 

Cosine  

1 

+D 

0 

_/ 

-  1 

-D 

0 

+  1 

1 

Tangent    .  . 
Cotangent 

0 

±00 

+1 
+D 

±00 

0 

-D 
-I 

0 

±00 

+1 
+D 

±- 

0 

-D 
-I 

0 

±00 

Secant  

1 

+  1 

±00 

-D 

-  1 

-I 

±00 

+D 

1 

Cosecant  .. 

±00 

+D 

1 

+1 

±00 

-D 

-  1 

-I 

±00 

The  correctness  of  the  table  may  be  verified  from  the  figure  by  con 
sidering  the  magnitudes  of  the  projections  of  OP  for  different 
positions. 

Values  of     The  following  table  shows  the  sine  and  cosine  of  some  angles  for 

trigono-    which  the  values  of  the  functions  may  be  obtained  geometrically : — 

metrical 

functions 

for  some 


sine 

cosine 

15° 

A/6-A/2" 

-v/6+\/2~ 

75° 

j^ir 

4 

4 

7T 

18° 

A/5^1 

V10+2A/5 

72° 

*- 

10 

4 

4 

1T 
6 

30° 

1 
2 

-v/3 
2 

60° 

S* 

7T 
5 

36° 

VlO-2.v/5 

A/5  +  1 

54 

8  „. 

4 

4 

10 

7T 

1 

1 

1 

4 

45° 

vT 

V* 

45° 

cosine 

sine 

These  are  obtained  as  follows. 


The  sine  and  cosine  of  this 


angle  are  equal  to  one  another,  since  sin  j  =  cos  (  s  *~  7  I J  an(l  si*1 
the  sum  of  the  squares  of  the  sine  and  cosine  is  unity  each  is  —=• 
(2)  4  and  o-     Consider  an  equilateral  triangle ;  the  projection  of 

0  O 

one  side  on  another  is  obviously  half  a  side ;  hence  the  cosine  of 


f          3          /o\      "        "      2lT     OTT 

found.     (3)  Jo'  Ji>  y>  Jo' 

10  each  angle  at  the  base  is  ^,  and  the  vertical  angle  is  ^. 
o  o 


an  angle  of  the  triangle  is  -  or  cos  ,  =o,  and  from  this  the  sine  is 

~  ~  *•!  0  M 

In  the  triangle  constnicted  in  Euc.  iv. 

If  a 
be  a  side  and  b  the  base,  we  have  by  the  construction  a(a  -  b)  =  62  ; 

hence  2b=a(\/5-  1) ;  the  sine  of  ^  is  =-  or  V^~   ,  and  cos^  is 

a     VB-fl      ...    ir     5w      _      ., 

^T  =  — r — .  (4)  YO»  T^'  Consider  a  right-angled  triangle,  hav 
ing  an  angle  JJT.  Bisect  this  angle,  then  the  opposite  side  is  cut 
by  the  bisector  in  the  ratio  of  \J3  to  2  ;  hence  the  length  of  the 
smaller  segment  is  to  that  of  the  whole  in  the  ratio  of  \/3~to  V^  +  2, 

therefore  tan  -far  =  —f —  tan  %ir  or  tan  j^ir = 2  -  \J3,  and  from  this 

\/o  +  - 

we  can  obtain  sin  ^TT  and  cos  ^ ir. 

Formulas      Draw  a  straight  line  OD  making  any  angle  A  with  a  fixed  straight 
for  sine    line  OA,  and  draw  OF  making  an  angle  B  with 
and  co-     OD,  this  angle  being  measured  positively  in  the 
sine  of     same  direction  as  A  ;  draw  FE  a  perpendicular 
sum  and  on  DO  (produced  if  necessary).     The  projection 
differ-      of  OF  on  OA  is  the  sum  of  the  projections  of 
ence  of     OE  and  EF  on  OA.     Now  OE  is  the  projection 
two          of  OF  on  DO,  and  is  therefore  equal  to  OF  cos  B, 
angles,     and  EF  is  the  projection  of  OF  on  a  straight  line  making  an  angle 
+  £JT  with  OD,  and  is  therefore  equal  to  O^sin  B  ;  hence 
OF  cos  (A +£)=  OEcos  A+EFcos  (\ir+A) 

—  OF  (cos  A  cos  B  -  sin  A  sin  B\ 
or  cos  (A  +B)= cos  A  cos  B-  sin  A  sin  B. 

The  angles  A,  5  are  absolutely  unrestricted  in  magnitude,  and  thus 
this  formula  is  perfectly  general.  We  may  change  the  sign  of  B,  thus 

cos  (A  —  B)  =  cos  A  cos  ( —  B)  —  sin  A  sin  ( -  B\ 
or  cos  (A  -£)  =  cos  A  cos  B  +  sin  A  sin  B. 

If  we  projected  the  sides  of  the  triangle  OEF  on  a  straight  line 
making  an  angle  +^ir  with  OA  we  should  obtain  the  formulas 
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=  sin  A  cosJ5±cos  A  sin  B, 
which  are  really  contained  in  the  cosine  formula,  since  we  may  put 
frr  -  B  for  B.     The  formulas 

/^_LT>\      tan^4±tan.B  ,/>i  DN     cot  ^4 

ta.n(A±£)  =  - 


l^tan^tan^'  ~  cot^?±cot^ 

are  immediately  deducible  from  the  above  formulas.     The  equations 
sin  C+  sin  D=2  sin£  (G+D)  cosfc  (G-  D), 
sin  Cf-sin2)=2sini(C'-Z>)cos|(C'+Z)), 
cosD  +  cos  C=2cosl(G+D)cosl(C-D), 
cos  D- cos  G=2sin^(C+D)sin^(G-D), 

may  be  obtained  directly  by  the  method  of  projections.  Take 
two  equal  straight  lines  OG,  OD,  making  angles  G,  D  with  OA, 
and  draw  OE  perpendicular  to  CD.  The  angle  which  OE  makes 
with  OA  is  ^(G+D)  and  that  which  DC  makes 
the  angle  COE  is  \(G-D). 


The  sum  of  the  projections  of  OD  and  DE  on 
OA  is  equal  to  that  of  OE,  and  the  sum  of 
the  projections  of  OD  and  DE  is  equal  to  that 
of  OC  ;  hence  the  sum  of  the  projections  of 
00  and  OD  is  twice  that  of  OE,  or  cos  G 
+  cos  D  =  2  cos  ^(G+D)  cos  ±(C-D).  The 
difference  of  the  projections  of  OD  and  OG 


FiS-  4- 


on  OA  is  equal  to  that  of  ED,  hence  we  have  the  formula  cos  D  - 
cos  G=2  sin  %(G+D)  sin  ^(C-  D).  The  other  two  formulas  will  be 
obtained  by  projecting  on  a  straight  line  inclined  at  an  angle  +  \ir 
to  OA. 

As  another  example  of  the  use  of  projections,  we  will  find  the  sum  Sum  of 
of  the  series  cos  a  +  cos  (o  +  /3)  +  cos  (a  +  2/3)  +  . . .  +  cos  (a  +  ?i-l  |8).  series  of 
Suppose  an  unclosed  polygon  each  angle  of  which  is  TT  -  /3  to  be  in-  cosines 
scribed  in  a  circle,  and  let  Alt  A2,  A3,  . . .,  An  be  n  + 1  consecutive  U1  arith- 
angular  points  ;  let  D  be  the  diameter  of  the  circle  ;  and  suppose  a  nietical 
straight  line  drawn  making  an  angle  a  with  AAlt  then  a  +  /3,  progres- 
a  +  2/3, . . .  are  the  angles  it  makes  with  A1A2,  A2A3, . . . ;  we  have  by  si°u- 
projections 

(1   /3\ 
a  -) j-*C  j  =  ^^1(cos  o  +  cos  o  +  /3  +  . .".  -f  cos  a  +  n  -  1  ft), 


Formulae 
for  sine 

an<l 
cosine  of 

-sum  °f 
angles. 


J^lgO  AA\  

2  2 

hence  the  sum  of  the  series  of  cosines  is  cos  (  a  H ^— - 

By  a  double  application  01  the  addition  formulas  we  may  obtain  the 
formulas 

sin  (Al  +  A2  +  A3) = sin  A±  cos  A%  cos  A3  +  cos  Al  sin  A2  cos  A3 

+  cos  Al  cos  y*2  sin  ^3  -  sin  Al  sin  ^2  sin  A3  ; 
cos  (-<41  +  A2  +  A3)  =  cos  ^j  cos  A2  cos  ^43  —  cos  A±  sin  ^42  sin  A3 

-  sin  ^4X  cos  A2  sin  ^3  -  sin  Al  sin  ^2  cos  ^3. 

We  can  by  induction  extend  these  formulas  to  the  case  of  n  angles. 
Assume         sin  (A1+A2+  ...  +  An)  =  S1-S3  +  S5-  .. . 
cos  (A-i  +  A2  +  . . .  +  An)  =  SQ  —  S2  +  84  —  ... 

where  Sr  denotes  the  sum  of  the  products  of  the  sines  of?'  of  the 
angles  and  the  cosines  of  the  remaining  n-r  angles  ;  then  we  have 
sin  (A1 +  A2+  ...  +  An  +  An+1)  =  cos  An+l(Sl  —  S3  +  S6—  . . . ) 
+  sin An+i(S0 -S2  +  St-  ...). 
The  right-hand  side  of  this  equation  may  be  written 

(S1  cos  An+1  +  S0  sin  An+l)  -  (S3  cos  An+l  +  S2  sin  An+1)  +  ..., 
or  S'1-S'3+  ... 

where  S'r  denotes  the  quantity  which  corresponds  for  n  +  l  angles 
to  Sr  for  n  angles  ;  similarly  we  may  proceed  with  the  cosine  for 
mula.  The  theorems  are  true  for  n=2  and  n=3  ;  thus  they  are 
true  generally.  The  formulas 

cos  2 A  =  cos- A  -  sin2 A  =  2  coszA  -1  =  1-2  sin2^, 

sin  2A  =  2  sin  A  cos  A,  tan  2A  =  - — • — — , 

sin  5 A  =  3  sin  A  -  4  sin3A,      cos  2 A  =  4  cos3^  -  3  cos  A, 


sin  nA  = 


,  .   .      . 
1^  sm  A 


n(n- 


sn~3A  sin3 A  +  . .. 


Formulas 
for  mul 
tiple  and 
sub-mul 
tiple 
angles. 


+  (-1) 


rn(n-l)...(n-2r) 


2r  +  l 


coan~2r~lA 


cos  nA  =  cos  nA 


-  — 


cos"~2^  sin?  A  +  ... 


_ 

may  all  be  deduced  from  the  addition  formula?,  by  making  the 
angles  all  equal.  From  the  last  two  formulas  we  obtain  by  division 
tannA 


ntan  ^- 


3  tan  A  — 


— 
In  the  particular  case  of  n=  3  we  have  tan  ZA  =     -i  _  o  t  —  a~s 
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The  values  of  sin  \A,  cos  ^A,  tan  \A  are  given  in  terms  of  cos  A 
by  the  formulae 


A  A      1 

where  ;;  is  the  integral  part  of  =-,  q  the  integral  part  of  g^  +  o' 

_^ 
and  r  the  integral  part  of  —  . 

Sin  J^,  cos  \A  are  given  in  terms  of  sin  A  by  the  formulae 
2  sin  ^  =  (  -  1  f(l  +  sin  A  )*  +  (  -  !)»'(  1  -  sin  ^  )i, 


.4     1 

where  y  is  the  integral  part  of  g-  +  j  and  ^  the  integral  part  of 

A_l 

27T       4' 

Proper-        In  any  plane  triangle  ABC  we  will  denote  the  lengths  of  the 

ties  of      sides  BC,  CA,  AB  by  a,  b,  c  respectively,  and  the  angles  BAG, 

triangles.  ABO,  ACS  by  A,  B,  C  respectively.     The  fact  that  the  projections 

of  6  and  c  on  a  straight  line  perpendicular  to  the  side  a  are  equal 

to  one  another  is  expressed  by  the  equation  b  sin  C=  c  sin  B  ;  this 

equation  and  the  one  obtained  by  projecting  c  and  a  on  a  straight 

line  perpendicular  to  a  may  be  written  -:  —  7=  -  —  ~  =  -  —  ~.    The 

sin  A     sin  B    sin  C 

equation  a  =  b  cos  C+c  cos  5  expresses  the  fact  that  the  side  a  is 
equal  to  the  sum  of  the  projections  of  the  sides  b  and  c  on  itself  ; 
thus  we  obtain  the  equations 


b=c  cosA  +  acosC  -. 

c=acos5+6cos^  J 

If  we  multiply  the  first  of  these  equations  by  -a,  the  second  by 
b,  and  the  third  by  c,  and  add  the  resulting  equations,  we  obtain 

the  formula  Z>2  +  c2-a2=2&ccos^  or  cos  A=  -    -  ,  which  gives 


the  cosine  of  an  angle  in  terms  of  the  sides. 


From  this  expression 


-c)^'  where  * 

denotes  \(a  +  b  +  c),  can  be  deduced  by  means  of  the  dimidiary  formula. 
From  any  general  relation  between  the  sides  and  angles  of  a 
triangle  other  relations  may  be  deduced  by  various  methods  of 
transformation,  of  which  we  give  two  examples. 

(a)  In  any  general  relation  between  the  sines  and  cosines  of  the 
angles  A,  B,  C  of  a.  triangle  we  may  substitute  pA  +  qB  +  rC, 
rA  +pB  +  qC,  qA  +  rB+pC  for  A,  B,  C  respectively,  where  p,  q,  r 
are  any  quantities  such  that  p  +  q  +  r  +  1  is  a  positive  or  nega 
tive  multiple  of  6,  provided  that  we  change  the  signs  of  all  the 
sines.  Suppose  p  +  q  +  r  +  l  =  6n,  then  the  sum  of  the  three  angles 
2;iir  -  (pA  +qB  +  rC),  2nir  -  (rA  +pB  +  qC),  2nir  -  (qA  +  rB  +pC)  is 
IT  ;  and,  since  the  given  relation  follows  from  the  condition  A  +  B 
+  C=ir,  we  may  substitute  for  A,  B,  C  respectively  any  angles  of 
•which  the  sum  is  TT  ;  thus  the  transformation  is  admissible. 

(|3)  It  may  easily  be  shown  that  the  sides  and  angles  of  the 
triangle  formed  by  joining  the  feet  of  the  perpendiculars  from  the 
angular  points  A,  B,  C  on  the  opposite  sides  of  the  triangle  ABC 
are  respectively  a  cos  A,  b  cos  B,  c  cos  C,  v  -  '2  A,  IT  -  2B,  TT  -  %C  ;  we 
may  therefore  substitute  these  expressions  for  a,  b,  c,  A,  B,  C  re- 
si  >ectively  in  any  general  formula.  By  drawing  the  perpendiculars 
of  this  second  triangle  and  joining  their  feet  as  before,  we  obtain  a 
triangle  of  which  the  sides  are  -  a  cos  A  cos  2  A,  -bcosBcos2B, 
-  c  cos  Ccos  20  and  the  angles  are  4A  -  ir,  IB  -  ir,  4(7-  ir  ;  we  may 
therefore  substitute  these  expressions  for  the  sides  and  angles  of  the 
original  triangle  ;  for  example,  we  obtain  thus  the  formula 
cog  ^_a2  cos2^  cos2  2^  -52  cos2.g  cos2  2^-0^082(7  cos2  2(7 
2bc  cos  B  cos  C  cos  2B  cos  2(7 

Solution  This  transformation  obviously  admits  of  further  extension. 

of  tri-          (1)  The  three  sides  of  a  triangle  ABC  being  given,  the  angles 

angles,     can  be  determined  by  the  formula 


and  two  corresponding  formulae  for  the  other  angles. 

(2)  The  two  sides  a,  b  and  the  included  angle  C  being  given,  the 
angles  A,  B  can  be  determined  from  the  formulae 


L  tan  \(A  -B)=  log  (a  -  b)  -  log  (a+  b)  +L  cot  \C, 
and  the  side  c  is  then  obtained  from  the  formula 
logc=  loga  +  isin(7-isin^. 

(3)  The  two  sides  a,  b  and  the  angle  A  being  given,  the  value  of 
sin  B  may  be  found  by  means  of  the  formula 

L  sin  B=L  sin  A  +  log  b  -  log  a  ; 


this  gives  two  supplementary  values  of  the  angle  B,  if  b  sin  A<a. 
If  bsinA>a  there  is  no  solution,  and  if  isin^=a  there  is  one 
solution.  In  the  case  b  sin  A  <  a,  both  values  of  B  give  solutions 
provided  b>a,  but  the  acute  value  only  of  B  is  admissible  if  b<a. 

The  other  side  c  can  then  be  determined  as  in  case  (2). 

(4)  If  two  angles  A,  B  and  a  side  a  are  given,  the  angle  C  is  de 
termined  from  the  formula  C=ir-  A  -B  and  the  side  b  from  the 
formula  log  b  =  log  a  +  L  sin  B  -  L  sin  A. 

The  area  of  a  triangle  is  half  the  product  of  a  side  into  the  per-  Areas 
pendicular  from  the  opposite  angle  on  that  side  ;  thus  we  obtain  of  tri- 
the  expressions  \bcsmA,  {s(s-a)(s-b)(s-c)}l  for  the  area  of  a  angles 
triangle.     A  large  collection  of  formulae  for  the  area  of  a  triangle  and 
are  given  in  the  Annals  of  Mathematics  for  1885  by  M.  Baker.         quadri- 

Let  a,  b,  c,  d  denote  the  lengths  of  the  sides  AB,  BC,  CD,  DA  laterals. 
respectively  of  any  plane  quadrilateral  and  A  +  C=2a;  we  may 
obtain  an  expression  for  the  area  S  of  the  quadrilateral  in  terms  of 
the  sides  and  the  angle  a. 

We  have  2S=adsinA  +  bcsin(2a-A) 

and  $(a?  +  d?-b2-c-)  =  ad  cos  A  -be  cos  (2a-  A)  ; 

hence        4S2  +  1(«2  +  d2  -  &2  -  c2)2  =  a2  cF  +  &2  c2  -  2abcd  cos  2a. 
If  2s=a  +  b  +  c  +  d,  the  value  of  S  may  be  written  in  the  form 
S=  {s(s  -  a)(s  -  b)(s  -  c)(s  -  d)  -  abed  cos2  a}  *. 

Let  H  denote  the  radius  of  the  circumscribed  circle,  r  of  the  in-  Radii  of 

scribed,  and  rlt  r2,  r3  of  the  escribed  circles  of  a  triangle  ABC  ;  the  circum- 

values  of  these  radii  are  given  by  the  following  formulae. 

_  _  a  be  _      a 

~     = 


n 

r=-  =  (s-a)  tan  \  A  = 
s 

Of 


sin  \  B  sinj  C, 


=  -  =  s  tan  \  A  =  iB  sinj  A  cosj  B  cos  J  C. 
s  —  a 


scribed, 
in 
scribed, 
and 

escribed 
circles 
of  a  tri 
angle. 


Spherical  Trigonometry. 

We  shall  throughout  assume  such  elementary  propositions  in 
spherical  geometry  as  are  required  for  the  purpose  of  the  investiga 
tion  of  formulae  given  below. 

A  spherical  triangle  is  the  portion  of  the  surface  of  a  sphere  Defini- 
bounded  by  three  arcs  of  great  circles  of  the  sphere.     If  BC,  CA,  tion  of 
AB  denote  these  arcs,  the  circular  measure  of  the  angles  subtended  spherical 
by  these  arcs  respectively  at  the  centre  of  the  sphere  are  the  sides  triangle. 
a,  b,  c  of  the  spherical  triangle  ABC ;  and,  if  the  portions  of  planes 
passing  through  these  area  and  the  centre  of  the  sphere  be  drawn, 
the  angles  between  the  portions  of  planes  intersecting  at  A,  B,  C 
respectively  are  the  angles  A,  B,  C  of  the  spherical  triangle.     It  is 
not  necessary  to  consider  triangles  in  which  a  side  is  greater  than  IT, 
since  we  may  replace  such  a  side  by  the  remaining  arc  of  the  great 
circle  to  which  it  belongs.     Since  two  great  circles  intersect  each  Asso- 
other  in  two  points,  there  are  eight  triangles  of  which  the  sides  are  ciated 
arcs  of  the  same  three  great  circles.     If  we  consider  one  of  these  triangles, 
triangles  ABC  as  the  fundamental  one,  then  one  of  the  others 
is  equal  in  all  respects  to  ABC,  and  the  remaining  six  have  each 
one  side  equal  to,  or  common  with,  a  side  of  the  triangle  ABC,  the 
opposite  angle  equal  to  the  corresponding  angle  of  ABC,  and  the 
other  sides  and  angles  supplementary  to  the  corresponding  sides 
and  angles  of  ABC.     These  triangles  may  be  called  the  associated  Transfor- 
triangles  of  the  fundamental  one  ABC.     It  follows  that  from  any  mation. 
general  formula  containing  the  sides  and  angles  of  a  spherical 
triangle  we  may  obtain  other  formulae  by  replacing  two  sides  and 
the  two  angles  opposite  to  them  by  their  supplements,  the  remain 
ing  side  and  the  remaining  angle  being  unaltered,  for  such  formulae 
are  obtained  by  applying  the  given  formulae   to  the   associated 
triangles. 

If  A',S,  (7  are  those  poles  of  the  arcs  BC,  CA,  ^^respectively 
which  lie  upon  the  same  sides  of  them  as  the  opposite  angles  A,  B,  C, 
then  the  triangle  A'B'C'is  called  the  polar  triangle  of  the  triangle 
ABC.  The  sides  of  the  polar  triangle  are  v  -  A,  ir-B,  ir-C,  and 
the  angles  IT -a,  w-b,  TT-C.  Hence  from  any  general  formula 
connecting  the  sides  and  angles  of  a  spherical  triangle  we  may 
obtain  another  formula  by  changing  each  side 
into  the  supplement  of  the  opposite  angle  and 
each  angle  into  the  supplement  of  the  op 
posite  side. 

Let  0  be  the  centre  of  the  sphere  on  which 
is  the  spherical  triangle  ABC.  Draw  AL  per 
pendicular  to  OC  and  AM  perpendicular  to  o* 
the  plane  OBC.  Then  the  projection  of  OA 
on  OB  is  the  sum  of  the  projections  of  OL, 
LM,  MA  on  the  same  straight  Jane.  Since  AM 
has  no  projection  on  any  straight  line  in  the  plane  OBC,  this  gives  angles. 

OA  cos  c  =  OL  cos  a  +  LM  sin  a. 

Now          OL  =  OA  cos  b,  LM=  AL  cos  C=  OA  sin  b  cos  C ; 
therefore  cos  c  —  cos  a  cos  b  +  sin  a  sin  b  cos  C. 

We  may  obtain  similar  formulae  by  interchanging  the  letters  a,  b,  c, 
thus  cos  a = cos  b  cos  c  +  sin  6  sin  c  cos  A  ^j 

cos&  =  cosc  cosa  +  sinc  sina  cos 2?  j-  (1). 

cos  c  =  cos  a  cos  b  +  sin  a  sin  b  cos  C ) 


Fig.  5. 
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These  formulae  (1)  may  be  regarded  as  the  fundamental  equations 
connecting  the  sides  and  angles  of  a  spherical  triangle  ;  all  the  other 
relations  which  we  shall  give  below  may  be  deduced  analytically 
from  them ;  we  shall,  however,  in  most  cases  give  independent  proofs. 
By  using  the  polar  triangle  transformation  we  have  the  formulae 
cosA=  -cos  B  cos  C+sinB  sin  C  cos  a  \ 

cos  B—  -cos  C  cos  A  +sin  CsinA  cos  6  >- (2). 

cos  C=  -  cos  A  cos  B  +  sin  A  sin  B  cos  c  J 

In  the  figure  we  liave  AM=ALsinC=rsinb  sin (7,  where  r  denotes 
the  radius  of  the  sphere.     By  drawing  a  perpendicular  from  A  on 
OB,  we  may  in  a  similar  manner  show  that  AM=r  sine  sin .ff, 
therefore  sin  B  sin  c = sin  C  sin  b. 

By  interchanging  the  sides  we  have  the  equation 

sin  A     sinB    sinC    ,  ,0. 

— : =  -i r  — — = — :  —I* l*J  » 

sin  a     sin  b     sin  c 

we  shall  find  below  a  symmetrical  form  for  k. 
If  we  eliminate  cos  b  between  the  first  two  formulae  of  (1)  we  have 
cos  a  sin2c  =  sin  6  sin  c  cos  A  +  sin  c  cos  c  sin  a  cos  B  ; 

therefore    cot  a  sin  c = — —  cos  A  +  cos  c  cos  B 
sin  a 

= sin  B  cot  A  +  cos  c  cos  B. 
We  thus  have  the  six  equations 

cot  a  sin  b  =  cot  A  sin  C+  cos  b  cos  C") 

cot  b  sin  a = cot  B  sin  0+  cos  a  cos  C 

cot&sin  c=cot  Z?sin^  +  cos  ccos^4  1  ... 

cot  c  sin  b  =  cot  C  sin  A  +  cos  b  cos  A  |    '   '• 

cot  c  sin  a  =  cot  C  sin  B  +  cos  a  cos  B  \ 
cotasiu  c  =  cotA  sin  B  +  cos  ccosB) 


When  C=     formula  (1)  gives 

z 

and  (3)  gives 


from  (4)  we  get 


cos  c  =  cos  a  cos  b (a), 

sin  b = sin  B  sin  c 
sin  a  =  sin  A  sin  c 

=  tan  c  cos  B  )  ,  ^ 


tan  b = tan  B  sin  a = tan  c  cos  ^4 

The  formulae  cos  c=cotA  cotB (e) 

and  cosA  =  cos  asinB  )  /.A 

cos  B= cos  6  sin  A  \      "' 

follow  at  once  from  (a),  (/3),  (7).  These  are  the  formulas  which  are 
used  for  the  solution  of  right-angled  triangles.  Napier  gave 
mnemonical  rules  for  remembering  them. 

The  following  proposition  follows  easily  from  the  theorem  in 
equation  (3) : — If  AD,  BE,  CFare  three  arcs  drawn  through  A,  B,  V 
to  meet  the  opposite  sides  in  D,  E,  F  respectively,  and  if  these  arcs 
pass  through  a  point,  the  segments  of  the  sides  satisfy  the  relation 
sin  BD  sin  CE  sin  AF=  sin  CD  sin  AEsin  BF;  and  conversely  if  this 
relation  is  satisfied  the  arcs  pass  through  a  point.  From  this 
theorem  it  follows  that  the  three  perpendiculars  from  the  angles  on 
the  opposite  sides,  the  three  bisectors  of  the 
angles,  and  the  three  arcs  from  the  angles  to 
the  middle  points  of  the  opposite  sides,  each 
pass  through  a  point. 

Formulae      If  D  be  the  point  of  intersection  of  the  three 
for  sine 
and  co 
sine  of 
half 
angles  ; 


drawn  perpendicular  to  BC,  it  may  be  shown 
that    BE=$(a  +  c-b)    and    CE=±(a  +  b-c), 
and  that  the  angles  BDE,  ADC  are  supplementary.     We  have 
sine      sin  ADB        sin  b      sin  ADC                 ,         .  0A 

sinBD       s[nA    '     sinCD      s^A      ' 
2                                 2 
_siuBDsinCD  sinCDEsinBDE    n  ._    .    „„   . 

2 

\BDE=smBE 
a  +  b-c 

sin  b  sin  c 

(    .    a+c-b    .    a+6-c 

i 

.           (5). 

A         1  sm          9          •"         9 

fore                        -in      —  ) 

2       f                 sin  o  sin  c 

Apply  this  formula  to  the  associated  triangle  o 
*"  -  B,  C  are  the  angles  and  ir  -  a,  ir-b,  c  are  the  s 

\a;nb+c  —  an.    a  +  b  +  c 

which  IT  -A, 
des  ;  we  obtain 
i 

(6). 

tlifi  formula            <>ns  A  —  <                 -                        z 

2      /               sin  &  sin  c 
By  division  we  have 
(  .    a  +  c-b   .    a  +  b-c^ 

I      ...a>, 

tan^J            2                2       | 

^       J    .    b+c-a    .    a+b+c 

b  .   a+b-c\l 

(™         2       Sm       2       J 
and  by  multiplication 

sinA-        2         i£ina  +  6  +  Cflin6  +  C~%iT,c  +  a- 

sinftsiacl811        2      8m      2                 2 

sm       2      j- 

:os  b  cos  c}  i- 

"sin&sinc'1     Cos2a    coss6-coszc  +  2cosa( 

Hence  the  quantity  k  in  (3)  is 

sina  sin  6  sine*1  -coa'a-cos'6-cos»c  +  2  cosacosb  cose}*  (8). 

Apply  the  polar  triangle  transformation  to  the  formulaj  (5),  (6),  Of  half- 
(7),  (8)  and  we  obtain 

(       A  +  O-B       A+B-C\l 
"cos —  cos  — 


sin  B  sin  C 

B  +  C-A        A  +  B  +  C\\ 

-  cos  £ cos  — — - — 

sin  B  sin  C  J 

B+C-A        A+B+C 

-  cos        2         cos 


A+C-B        A+B-C 
cos cos 2— 


..(10); 


.(11). 


If  j.'-  1 

sinAsiiiBsinC 
we  have 


kk'  = 


-2cos^4cosJBcosC'!  ^, 
(12). 


Let  E  be  the  middle  point  of  AB  ;  draw  ED  at  right  angles  to  De- 
AB  to  meet  AC  in  D  ;  then  DE  bisects  ,?  lambre's 

the  angle  ADB.    Let  CF  bisect  the  angle  /]r\  formulae. 

DCB  and  draw  FG  perpendicular  to  BC, 
then 


=90°  -5. 

3Q 

From  the  triangle  CFG  we  have  cos 

=  cos  (7<?  sin  JF1^,  and  from  the  triangle 

FEE  cos  JEFB  =  cos  EB  sin  .F&E.     Now  Fig.  7. 

the  angles  CFG,  EFB  are  each  supplementary  to  the  angle  DFB, 

therefore 


a-b         C      .    A  +  B     '  c 
cos  -—  cos  2= sm  — —  cos 


.(13). 


Also     sin  CG = sin  CF  sin  CFG  and  sin  EB  =  sin  BF  sin  EFB  ; 

.a-b        C          A-  B  .    c 

therefore  sm  — jr—  cos  -  =  sm  — - — sm- (14). 

22  22 

Apply  the  formulae  (13),  (14)  to  the  associated  triangle  of  which 
a,  IT  -  b,  rr  -  c,  A,  IT  -  B,  tr  -  (7  are  the  sides  and  angles,  we  then  have 


.    a+b  .     C  A-B  .    c 

sin  —  —  sin  —  =  cos  —  -  —  sin  -. 

•  Si  22 


a  +  b  .     C 
cos  --  sin      = 


A  +  B        c 
—-  cos 


.(15), 
.(16). 


The  four  formulae  (13),  (14),  (15),  (16)  were  first  given  by  Delambre 
in  the  Connaissance  des  Temps  for  1808.  Formulae  equivalent  to 
these  were  given  by  Mollweide  in  Zach's  Monatliche  Correspoiulenz 
for  November  1808.  They  were  also  given  by  Gauss  ( Thcoria  motus, 
1809),  and  are  usually  called  after  him. 
From  the  same  figure  we  have 

tan  FG = tan  FCG  sin  CG = tan  FBG  sin  BG  ;  Napier's 

analogies. 


therefore 


.0  .    a-b    ,       A-B   . 
cot  -sin  -g-  =tan  — ^—  sm 


a-b 


tan 


A-B 


cot  2 


•(17). 


Apply  this  formula  to  the  associated  triangle  (IT  -  a,  b,  tr-c,  ir-A, 
B,  v-C],  and  we  have 

a  +  b 
°S-2-         C 


tan 


a-b 

A+B  cos-r- 


cos 


.(18). 


If  we  apply  these  formulae  (17),  (18)  to  the  polar  triangle,  we  have 

.    A-B 
,     sin  — - — 
a- b  _          2  c 

tan-g— -  — 

sm 


,1f., 
(19   ; 


A-B 

.         COS  jr 

a  +  b  2 

tan~2~-  = 


.(20). 


cos-2- 


The  formulae  (17),  (18),  (19),  (20)  are  called  Napier's  "Analogies"  ; 
they  were  given  in  the  Mirif.  logar.  canonis  descriptio. 
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..    .    a     .  b     .    e         a         b         c    . 
If  we  use  the  values  of  sm  -,  sin-,  sm  _-,  cos  -,  cos  5,  cos  ~  given 

*   i™  by  (9),  (10)  and  the  analogous  formulae  obtained  by  interchanging 
'  the  letters,  we  obtain  by  multiplication 


Schmeis- 

ser's 


.    a       b   .    „      .    c       B  +  C-A~\ 
sm    cos  -  sm  C=  sm    cos -= 


cos  -  cos  -  sin  C=  cos  r  cos 
2  *     '2  ^ 

.    b    .    „          c 
sm  ^  sm  (7=  cos  -  cos 


A  +  B-C 


Caguoli's 
formulae. 


Solution 
of  tri- 


Ambigu 
ous  cases. 


These  formulae  were  given  by  Schmeisser  in  Crelle's  Journ.,  vol.  x. 

The  relation  sin6sinc  +  cos6cosccos^(  =  sin^  sin  C-cosB  cos  Ccosa 
was  given  by  Cagnoli  in  his  Trigonometry  (1786),  and  was  redis 
covered  by  Cayley  (Phil.  Mag.,  1859).  It  follows  from  (1),  (2), 
and  (3)  thus  :  the  right-hand  side  of  the  equation  equals  sin  2?  sin  C 
+  cosa(cosA  -  sinJ9sinC'cosrt)  =  sin2?sinC'sin2a  +  cosacos.4,  and  this 
is  equal  to  sin  b  sin  c  +  cos  A  (cos  a  -  sin  b  sin  c  cos  A)  or  sin  b  sin  c  + 
cos  b  cos  c  cos  A. 

The  formulae  we  have  given  are  sufficient  to  determine  three  parts 
of  a  triangle  when  the  other  three  parts  are  given  ;  moreover  such 
formulae  may  always  be  chosen  as  are  adapted  to  logarithmic  calcu 
lation.  The  solutions  will  be  unique  except  in  the  two  cases  (1) 
where  two  sides  and  the  angle  opposite  one  of  them  are  the  given 
parts,  and  (2)  where  two  angles  and  the  side  opposite  one  of  them 
are  given. 

Suppose  a,  b,  A  are  the  given  parts.     We  determine  B  from  the 

formula  sin  B  =  -r-    sin  A  ;  this  gives  two  supplementary  values  of 

B,  one  acute  and  the  other  obtuse.   Then  C  and  c  are  determined  from 
.    a-b  .    A  +  B 

sin  -TT—         >     „  sin 


Q 

the  equations  tan  -  = 


a  +  b 


. 
cot 


>     „ 
A-B 


tan2  =  . 


A-B 


tan 


, 
a-b 


Xow  tan  - ,  tan  ~  must  both  be  positive ;  hence  A-B  and  a  -  b  must 

2i  & 

have  the  same  sign.  We  shall  distinguish  three  cases.  First, 
suppose  sin  b  <  sin  a  ;  then  we  have  sin  B  <  sin  A.  Hence  A  lies  be 
tween  the  two  values  of  B,  and  therefore  only  one  of  these  values 
is  admissible,  the  acute  or  the  obtuse  value  according  as  a  is  greater 
or  less  than  b  ;  there  is  therefore  in  this  case  always  one  solution. 
Secondly,  if  sin  b  >  sin  a,  there  is  no  solution  when  sin  b  sin  A  >  sin  a  ; 
but  if  sin  b  sin  A  <  sin  a  there  are  two  values  of  B  both  greater  or 
both  less  than  A.  If  a  is  acute,  a-b,  and  therefore  A-B,  is 
negative  ;  hence  there  are  two  solutions  if  A  is  acute  and  none  if  A 
is  obtuse.  These  two  solutions  fall  together  if  sin  b  sin  A  =  sin  a. 
If  a  is  obtuse  there  is  no  solution  unless  A  is  obtuse,  and  in  that 
case  there  are  two,  which  coincide  as  before  if  sin  b  sin  A  =  sin  a. 

Hence  in  this  case  there  are  two  solutions  if  sin  &  sin  .d^.  sin  a  and 
the  two  parts  A,  a  are  both  acute  or  both  obtuse,  these  being  coinci 
dent  in  case  sin  b  sin  A  =  sin  a  ;  and  there  is  no  solution  if  one  of  the 
two  A,  a  is  acute  and  the  other  obtuse,  or  if  sin  b  sin  A  >  sin  a. 
Thirdly,  if  sin  b  =  sin  a  then  B—Aorir-A.  If  a  is  acute,  a  -  b  is 
zero  or  negative,  hence  A  -  B  is  zero  or  negative  ;  thus  there  is  no 
solution  unless  A  is  acute,  and  then  there  is  one.  Similarly,  if  a 
is  obtuse,  A  must  be  so  too  in  order  that  there  may  be  a  solution. 

If  a  =  b—  „,  there  is  no  solution  unless  A  =  -,  and  then  there  are  an 
2i  & 

infinite  number  of  solutions,  since  the  values  of  C  and  c  become 
indeterminate. 

The  other  case  of  ambiguity  may  be  discussed  in  a  similar  manner, 
or  the  different  cases  may  be  deduced  from  the  above  by  the  use  of 
the  polar  triangle  transformation.  The  method  of  classification 

> 
according  to  the  three  cases  sin&=sina  was  given  by  Professoi 

Lloyd  Tanner  (Messenger  of  Math. ,  vol.  xiv. ). 

Radii  of       If  r  is  the  angular  radius  of  the  small  circle  inscribed  in  the 
circles  A    . 

related  to  triangle  ABC,   we  have  at  once   tan  r=tan-2-sin  (s-a),    where 

triangles.  2s=a  +  b  +  c ;  from  this  we  can  derive  the  formulas 

tanr=»i  cosecs=  —sec  — sec  ^-sec^  =sin«  sin  —  sin  — sec  — (21), 
2t          2>          £t          Z  B          SI         Z 

where  n,  N  denote  the  expressions 

!sin  s  sin  (*  -  a)  sin  (s  -  b)  sin  (s  -  c}\  &, 
{  -  cos  Scos  (S-  A)  cos  (S-  B)  cos  (S-  0)}  J. 
The  escribed  circles  are  the  small  circles  inscribed  in  three  of 
the  associated  triangles  ;  thus,  applying  the  above  formulae  to  the 
triangle  (a,  v  -  b,  ir  -  c,  A,  IT  -  B,  w  -  C),  we  have  for  rv  the  radius  of 
the  escribed  circle  opposite  to  the  angle  A,  the  following  formulae 

A   .  .        .      N      A  B  C 

tan  r^  =  tan  -9-  sm  s= n  cosec  (s  -  a)  =  ^-sec  -^-  cosec  -^-  cosec  ^- 

•       *    °   * 


The  pole  of  the  circle  circumscribing  a  triangle  is  that  of  the 
circle  inscribed  in  the  polar  triangle,  and  the  radii  of  the  two 
circles  are  complementary  ;  hence,  if  R  be  the  radius  of  the  circum 
scribed  circle  of  the  triangle,  and  Rv  R&  R^  the  radii  of  the  circles 

circumscribing  the  associated  triangles,  we  have  by  writing  -  -  R 

2 
for  r,  -  -  RI  for  rv  ir-a  for  A,  &c.,  in  the  above  formulae 

cot  R= cot  £  cos  (S-  A)  =  -  cosec  -  cosec  ^  cosec  |=  -  JVsec  S 


=sin  A  cos  g  cos  •=  cosec  = 

a        v    n  a       b       c 

cot  BI--  cot  ^  cos  S=  ~  cosec  ^  sec  ~  sec  ^  =  a 

.      .    .    b  .    c  a 

=  sm  .4  sin  -  sm  -  cosec  ^. . . 


•(23) ; 


(S-A) 


.(24). 


The  following  relations  follow  from  the  formulae  just  given  : — 
2  tan  R  =  cot  rt  +  cot  rz  +  cot  r3  -  cot  r, 
2  tan  .Kj  =  cot  r  +  cot  r2  +  cot  rs  -  cot  rlt 
tan  r  tan  rx  tan  r2  tan  r3 = n2,  sin2  s=cotrtanrj  tan  r2  tan  7*3, 

sin*  (s  -  a)  =  tan  r  cot  rt  tan  r2  tan  r3. 

If  E=A+B  +  C-ir,  it  may  be  shown  that  E  multiplied  by  the  Formulas 
square  of  the  radius  is  the  area  of  the  triangle.     We  give  some  of  for 
the  more  important  expressions  for  the  quantity  E,  which  is  called  spherical 


the  spherical  excess. 

A  +  B 
cos—  2— 

We  have     -  -^— 
.    O 
sin 


a  +  b 


A  +  B 


a-b 


c 
cos 


and 


(J 
cos 


.    C 
SU12 


and 


a-b 
5~2~ 


hence 


therefore 


Similarly 


cos  -=  « 

c    "     a  +  b 
COS2~COS~2~ 


.    G      . 

sm  -   +  sm 


COS  jj  +  COS 

II 


a  +  b 


tan -7 
4 

tan2 — -^ 


E  ,     nC-E    . 
tan     tan-  —  -  —  =  tan 


^ 
tan 


s-b 


•i  22' 

^      f                 E      (,      s.      s-a.      s-b.      s-c~\  I         ,.... 
therefore     tan  -  =  -j  tan  -  tan  —--  tan  -^-  tan  -— -  Y   (2o). 

This  formula  was  given  by  L'Huillier. 


a  +  b 


Also 


C       E 


C  .    E 


cos  s 
a-b 


C       E     .    0 
cos  -  cos  —  -fsin- 


E 


.(26). 


whence,  solving  for  cos     ,  we  get 

E    l  +  cosa  +  cosi  +  cosc 

cos  -  =  - £ 

2  a        b        c 

4  COS  jr  COS  x  COS  5 
2>         2t         £ 

This  formula  was  given  by  Euler  (Nova  acta,  vol.  x.).     If  we  find 

siii—  from  this  formula,  we  obtain  after  reduction 

I 

.    E                  n 
sm  -r  = ^ , 


A  _  M/  V  If 

2  cos-  cos  -  cos  - 

m  jm-  m 

a  formula  given  by  Lescell  (Acta  Petrop.,  1782). 

From  the  equations  (21),  (22),  (23),  (24)  we  obtain  the  following 
formulae  for  the  spherical  excess  : — 

sin2  -=  =  tan  R  cot  RI  cot  R.2  cot  R3 

_  4(cot  rj  +  cot  r2  +  cot  ?•,,) 

(cot  r  -  cot  rx  +  cot  r»  +  cot  r3)  (cot  r  +  cot  rx  -  cot  r2  +  cot  r3)' 

(cot  r  +  cot  T-J  +  cot  ra  -  cot  r3) 

The  formula  (26)  may  be  expressed  geometrically.     Let  M,  N\M 
the  middle  points  of  the  sides  AB,  AC.     Then  we  find  cos  MN 


1  +  cos  a  +  cos  b  +  cos  c 

~~b        ^ 
4  cos  -  cos  5 

2,  2t 


hence  cos  -    =  cos  MN  sec   . 


A  geometrical  construction  has  been  given  for  E  by  Gudermann 
(in  Crelle's  Journ.,  vi.  and  viii. ).  It  has  been  shown  by  Cornelius 
Keogh  that  the  volume  of  the  parallelepiped  of  which  the  radii  of 


568 


TRIGONOMETRY 


[ANALYTICAL. 


Proper 
ties  of 
spherical 
quadri 
lateral 
inscribed 
in  small 
circle. 


the  sphere  passing  through  the  middle  points  of  the  sides  of  the 
triangle  are  edges  is  sin  -  . 

P 

Let  ABCD  be  a  spherical  quadrilateral  inscribed  in  a  small  circle  ; 
let  a,  b,  c,  d  denote  the  sides  AS,  BC,  CD,  DA  respectively,  and 
x,  y  the  diagonals  AC,  SD.  It  can  easily  be  shown  by  joining  the 
angular  points  of  the  quadrilateral  to  the  pole  of  the  circle  that 
A  +  C=B  +  D.  If  we  use  the  last  expression  in  (23)  for  the  radii 
of  the  circles  circumscribing  the  triangles  BAD,  BCD,  we  have 


whence 


.ad  ?/.„&         C  y 

sin  A  cos  x  cos  ~  cosec  5  =  sin  C  cos  ^  cos  •=  cosec  ^  • 

SB        *  9  ^  82  2 

sin  (7 


b        c' 
cos -cos  g 


a       d' 

cos  ^  cos  x. 


This  is  the  proposition  corresponding  to  the  relation  A  +  C=irfor  a 
plane  quadrilateral.    Also  we  obtain  in  a  similar  manner  the  theorem 


sin  B  cos  - 


sin  yf  cos 


analogous  to  the  theorem  for  a  plane  quadrilateral,  that  the  diagonals 
are  proportional  to  the  sines  of  the  angles  opposite  to  them.  Also  the 

chords  AB,  BC,  CD,  DA  are  equal  to  2  sin  £  ,  2  sin  |,  2  sin  1  2  sin  f 

m  m    '  W  'm 

respectively,  and  the  plane  quadrilateral  formed  by  these  chords  is 
inscribed  in  the  same  circle  as  the  spherical  quadrilateral  ;  hence 
by  Ptolemy's  theorem  for  a  plane  quadrilateral  we  obtain  the 
analogous  theorem  for  a  spherical  one 


.    x   .     y      .    a    .     c 
sm  2  Sm  2=Sm  2  S1U  2 


Periodi 
city  of 
functions 


Connex 
ion  with 
theory  of 
complex 
quanti 
ties. 


It  has  been  shown  by  Remy  (in  Crete's  Journ.,  vol.  iii.)  that  for 
any  quadrilateral,  if  z  be  the  spherical  distance  between  the  middle 
points  of  the  diagonals, 

cos  a  +  cos  b  +  cos  c  +  cos  d  =  4  cos  Jar  cos  \y  cos  \z. 
This  theorem  is  analogous  to  the  theorem  for  any  plane  quadri 
lateral,  that  the  sum  of  the  squares  of  the  sides  is  equal  to  the  sum 
of  the  squares  of  the  diagonals,  together  with  twice  the  square  on 
the  straight  line  joining  the  middle  points  of  the  diagonals. 

A  theorem  for  a  right-angled  spherical  triangle,  analogous  to  the 
Pythagorean  theorem,  has  been  given  by  Gudermaun  (in  Crelle's 
Journ.,  vol.  xlii.). 

Analytical  Trigonometry. 

Analytical  trigonometry  is  that  branch  of  mathematical  analysis 
in  which  the  analytical  properties  of  the  trigonometrical  functions 
,  are  investigated.  These  functions  derive  their  importance  in  ana 
lysis  from  the  fact  that  they  are  the  simplest  singly  periodic 
functions,  and  are  therefore  adapted  to  the  representation  of  undu 
lating  magnitude.  The  sine,  cosine,  secant,  and  cosecant  have  the 
single  real  period  2ir  ;  i.e.,  each  is  unaltered  in  value  by  the  addi 
tion  of  2w  to  the  variable.  The  tangent  and  cotangent  have  the 
period  ir.  The  sine,  tangent,  cosecant,  and  cotangent  belong  to 
the  class  of  odd  functions  ;  that  is,  they  change  sign  when  the  sign 
of  the  variable  is  changed.  The  cosine  and  secant  are  even  func 
tions,  since  they  remain  unaltered  when  the  sign  of  the  variable  is 
reversed. 

The  theory  of  the  trigonometrical  functions  is  intimately  con 
nected  with  that  of  complex  quantities,—  that  is,  of  quantities  of 
the  form  x  +  iy  (t  =  V  -  1  ).  Suppose  we  multiply  together,  by  the 
rules  of  ordinary  algebra,  two  such  quantities,  we  have 


.  . 

We  observe  that  the  real  part  and  the  real  factor  of  the  imaginary 
part  of  the  expression  on  the  right-hand  side  of  this  equation  are 
similar  in  form  to  the  expressions  which  occur  in  the  addition 
formulae  for  the  cosine  and  sine  of  the  sum  of  two  angles  ;  in  fact, 
if  we  put  a^riCOUtfj,  Vl=rimn0lt  X2=r2cose2>  y^r^sinO^  the 
above  equation  becomes 


r^cos  0j  + 1  sin  0X)  x  r2(cos  02  + 1  sin  02) = r^cos  6l  +  02  + 1  sin  0j  +  02). 
We  may  now,  in  accordance  with  the  usual  mode  of  representing 
complex  quantities,  give  a  geometrical  interpretation  of  the  meaning 
of  this  equation.  Let  Pa  be  the  point  whose  coordinates  referred 
to  rectangular  axes  Ox,  Oy  are  a^,  Vl  ;  then  the  point  P1  is  employed 
to  represent  the  quantity  x1  +  iy1.  In  this  mode  of  representation 
real  quantities  are  measured  along  the  axis  of  x  and  imaginary 
ones  along  the  axis  of  y,  additions  being  performed  according  to  the 
parallelogram  law.  The  points  A,A1  represent  the  magnitudes  ±  1, 
the  points  a, ^  the  magnitudes  ±  i.  Let  P2  represent  the  expression 
x.2  +  ty.2  and  P  the  expression  (x1  +  iyl)(x2  +  iy2).  The  quantities 
^Vfn^VAj  are  the  polar  coordinates  of  P±  and  P2  respectively  referred 


to  0  as  origin  and  Ox  as  initial  line  ;   the  above  equation  shows 
that  7y-2  and  0)  +  0.,  are  the  polar  coordinates  of  P ;  hence  0 A 
:OPl:'.OP;t:OP  and  the  angle  P0P2  is  equal  to  the  angle 
P]OA.     Thus  we  have  the  following  geometrical  construc 
tion  for  the  determination  of  the  point  P.     On  OP2  draw 
a  triangle  similar  to  the  triangle  OA  Pl  so  that  the  sides 
OP2,  OP  are  homologous  to  the  sides  OA,  OP,  and  so 
that  the  angle  POP2  is  positive ;   then  the  vertex  P 
represents  the  product  of  the  expressions  represented 
by  Pj.Pa.      If  x2  +  iy2  were  to  be  divided  V 
by  x1  +  iyl,  the  triangle  OPPZ  would  be 
drawn  on  the  negative  side  of  P2,  similar 
to  the  triangle  OA  Pl  and  having  the  sides 
OP,  OP2  homologous  to  OA,  OP,  and  P 
would  represent  the  quotient. 

If  we  extend  the  above  to  n  complex 
quantities  by  continual  repeti 
tion  of  a  similar  operation,  we  — ^ 

have — 

(cos  0X  + 1  sin  0j)  (cos  02  + 1  sin  02) . . . 
(cos  0B  + 1  siu  0,,) 

02+ ...  +0n)  + 1  sin(01  +  02+  ... 


If  0j  —  02— ...  =0n  =  0j,  this  equation  becomes  (cos  0  +  tsin  0)"  = 
cos  nO  + 1  sin  ?i0 ;  this  shows  that  cos  0  + i  sin0  is  a  value  of  (cos n6  + 

1  f\  /\  f\ 

i  sin  ?i0)  n.  If  now  we  change  0  into  -,  we  see  that  cos-  +  t  siu  -  is  a 

i  n  n  n 

value  of  (cos  0  + 1  sin  0)»  ;  raising  each  of  these  quantities  to  any 

positive  integral  power  m,  cos_  +  tsin—  is  one  value  of  (cos  0 

m  n  n 

+  tsin0)".     Also 


(TO\.        .    /     m,\ 
)0  +  tsinl  --0  )= 
n)  \     n   / 


m         .    TO 
COS— 0+i  sin  —0 
n 


hence    the    expression   of  the    left-hand    side   is   one    value   of 


: —  m 

x ,  .  sin  0)"1''1  or  of  (cos  0  +  isin0)~n~.   We  have  thus  De  Moivre's 

theorem  that  cos  £0  + 1  sin  k6  is  always  one  value  of  (cos  0  + 1  sin  0)*, 
where  k  is  any  real  quantity. 

The  principal  object  of  De  Moivre's  theorem  is  to  enable  us  to  The  n 

c    j    11  ,,         ,  ,—  roots  of  a 

nnd  all  the  values  ot  an  expression  of  the  form  (a  +  ib)n,  where  m  compiex 
and  n  are  positive  integers  prime  to  each  other.     If  a=rcos0,  auantitv 

m  m  *  " 

6  =  rsin0,  we  require  the  values  of  r"  (cos  0  +  t  sin  0)".  One  value  is 
immediately  furnished  by  the  theorem  ;  but  we  observe  that,  sincn 
the  expression  cos  0  +  tsin  0  is  unaltered  by  adding  any  multiple  of 

o    «.    a  ±1    n±i.  e  -/      m.0  +  2s7T        .   m.0  +  2s7rY 

2irto0,  the  -thpowerofr"!  cos htsm hs  a  +  ib, 

m  \  n  n        / 

if  s  is  any  integer ;  hence  this  expression  is  one  of  the  values  re 
quired.  Suppose  that  for  two  values  s1  and  s2  of  s  the  values  of  this 

expression  are  the  same ;  then  we  must  have  M  1?r  -  m'    +  2'V; 

n  n 

a  multiple  of  2ir  or  5X  -  s2  must  be  a  multiple  of  n.  Therefore,  if  we 
give  s  the  values  0, 1,  2,  ...  n  -  1  successively,  we  shall  get  n  differ 
ent  values  of  (a  +  tb)n,  and  these  will  be  repeated  if  we  give  s  other 

m 

values;  hence  all  the  values  of  (a  +  ib)"  are  obtained  by  giving  s 
the  values  0,  1,  2,  .  .  .  n-l  in  the  expression  r"(c< 

+  t  sin— —  Y  wherer=(a2+&2)iand  0  =  arc  tan  - 

«• 

We  now  return  to  the  geometrical  representation  of  the 
complex  quantities.    If  the  points  Blt  B&  Bs>...  Bn  repre 
sent  the  expression  *  +  iy,  (x  +  a/)2,  (x  +  lyf, . . .  (x  +  iy)» 
respectively,  the  triangles  OABV  OB^, . . .  OBn_lBn 
are  all  similar.     Let  (x  +  iy)n= a  +  ib,  then  the  con-" 
verse  problem  of  finding  the  nth  root  of  a  +  ib  is 
equivalent  to  the  geometrical  problem  of  describ 
ing  such  a  series  of  triangles  that  OA  is  the  first 
side  of  the  first  triangle  and 
OBn  the  second  side  of  the 
ftth.     Now  it  is  obvious  that 
this  geometrical  problem  has 
more    solutions     than    one, 
since   any  number  of  com-, 
plete   revolutions   round    0 
may  be   made  in  travelling 
from  Bl  to  Bn.      The   first 
solution  is  that  in  which  the 
vertical  angle  of  each  triangle 

is  -BnOA  ;  the  second  is  that  in  which  each  is  -{B^A  +  'iir},  in 

»  n 

this  case  one  complete  revolution  being  made  round  0  ;  the  third 
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has  -  (BnOA  +  4ir)  for  the  vertical  angle  of  each  triangle  ;  and  so 

71 

on.     There  are  n  sets  of  triangles  which  satisfy  the  required  condi 
tions.     For  simplicity  we  will  take  the 
case  of  the  determination  of  the  values 
of  (cos  0  + 1  sin  0)J.      Suppose  B  to  re 
present   the   expression    cos  0  + 1  sin  0.  t>,f 
If  the  angle  AOP^  is  ^0,  Pl  represents  / 

ft  ft 

the  root  cos  - +i sin  -;  the  angle  AOB 

6  o 

is  filled  up  by  the  angles  of  the  three 
similar  triangles  AOPV  PiOp1}  p^OB. 
Also,  if  P2,  P3  be  sucn  tnat  the  angles 

2ir    4?r  ,.     , 

PjOPjj,  PiOP3  are  ^-,  -^-  respectively, 

the  two  sets  of  triangles  AOP&  P20p3, 
p.f)B   and  AOP3,    P30p»,  pf>B   satisfy   the   conditions   of  simi 
larity  and  of  having  OA,  OB  for  the  bounding  sides  ;  thus  P2, 

P3  represent  the  roots  cos  — „- —  +  <•  sin  — g — ,  cos  — „- — -  + 1  sin  — g — 

respectively.  If  B  coincides  with  A,  the  problem  is  reduced  to 
that  of  finding  the  three  cube  roots  of  unity.  One  will  be  repre 
sented  by  A  and  the  others  by  the  two  angular  points  of  an  equi 
lateral  triangle,  with  A  as  one  angular  point,  inscribed  in  the  circle. 

The  problem  of  determining  the  values  of  the  7ith  roots  of  unity 
-is  equivalent  to  the  geometrical  problem  of  inscribing  a  regular 
polygon  of  7i  sides  in  a  circle.  Gauss  has  shown  in  his  Disquisi- 
tiones  arithmetics  that  this  can  always  be  done  by  the  compass 
and  ruler  only  when  n  is  a  prime  of  the  form  2P  + 1.  The  determina 
tion  of  the  7ith  root  of  any  complex  quantity  requires  in  addition, 
i'or  its  geometrical  solution,  the  division  of  an  angle  into  n  equal 
parts. 

We  are  now  in  a  position  to  factorize  an  expression  of  the  form 
xn  _  (a  + 1  j)  Using  the  values  which  we  have  obtained  above  for 


ib)n,  we  have 


s=0 
If&  =  0,  a=l,  this  becomes 


0  +  2S7T 

cos H 


0J-2S7T 

n 


...(1). 


s=»i-l 
xn-l  =  P 
s=0 


X-( 


!"§~V  2STT,          .       2STT\ 

[  x  —  cos  —  ±i  sin  — 
=l      V  5t  n  ) 

n 

r2~  (a?-2xcos^  +  l\neveu)(2). 


5=      o      /  9cir  \ 

aj»-l  =  (a?-l)P         (s£-2xcoa- --+11     (ra  odd)     ...(3). 

s=l      V  »        / 

If  in  (1)  we  put  a=  - 1,  6  =  0,  and  therefore  0  =  7r,  we  have 

*=n-lr  2s  +  ITT 

xn  + 1  =  P  a:  -  cos 1  sn 

s=o      L  » 


n 


=  P         \x2-2xcos hi  I     (n  even)   (4). 

s=0       I—  'l  J 


s  =  0 
Also  x-n  -  2x"yn  cos  n6+y-n 


fa?  -  2x  cos  %£2l  + 1~|     (B  odd)  (5). 
L  n          J 


=  (xn  -  yn  cos  n6  +  1  sin  7i 

D=7l~Y 

=  P         [x- 
s=o     V 


-  y"  cos  nd  -  1  sin  ?i0) 


o 

S  =  n-l 

=  P 

s=0 


0  +  2*77-,    . 

ycos  -  rttrin 


5"!  -• 

—  +  y2 
n  J 


(6). 


Airy  and  Adams  have  given  proofs  of  this  theorem  which  do  not 
involve  the  use  of  the  symbol  i  (see  Camb.  Phil.  Trans.,  vol.  xi.). 

A  large  number  of  interesting  theorems  may  be  derived  from  De 
Moivre's  theorem  and  the  factorizations  which  we  have  deduced 
from  it ;  we  shall  notice  one  of  them. 

Example      In  equation  (6)  put  y  =  ~,  take  logarithms,  and  then  differentiate 

Moivre's  eacl1  side  with  resPect  to  *.  and  we  get 
theorem.  __27t(a,-2n-1-araM-1)  _*=»-!  2(x-x~*) 

x"n  -  2  cos  n&  +  x~2"  ~ ._ n 


=  r,  then  we  have  the  expression 


~ 

71 


(a2  -  b-)  (a2"  -  2anb"  cos  nd  +  J2") 
for  the  sum  of  the  series 

s=n-l  1 


We  shall  now  consider  what  meaning  can  be  assigned  to  the  Complex 
symbol  eP+W.     The  quantity  e  is  defined  as  the  limit  of  (l  +  -)">  ties'LT 

where  n  is  a  positive  quantity,  and  is  increased  indefinitely  ;  then,  exppn- 

/       IX'"5  /       x  \m    eutials. 

for  a  real  value  of  x,  f  is  the  limit  of(l  +  -l      orof(l  +  -i  , 

V       »/  V       m)  ' 

where  m=nx,  when  in  is  increased  indefinitely.     We  may  define 

e*+ly  as  the  limit  of  (  1  -I  --  —  )    when  m  is  increased  indefinitely. 

V  TO     /  x  1, 

To  determine  the  value  of  this  limit  put  1  H  —  =r  cos  0,  —  =  r  sin  0  ; 

m  m 

then  ex+ly  is  the  limit  of  rm(cos7»0  +  t  sin7?z0),  and  rm  is  equal  to 


S9^.      ^4-«2  \  —  /          9v\  - 

1  +  f±  +  ±1        (  2  or  ultimately  to  (  1  +  —  )  2    which  has  f  for 
m       m2    J  J       \       n/ 


its  limiting  value.     Also  0  is  arc  tan 


in  the  limit ; 


x  +  m       x  +  m 

hence  7n0  is  ultimately  equal  to  y,  and  thus  the  equation 
ex+ly=ec(cosy  +  i  sin?/)  follows  from  our  definition.  It  may  be 
shown  at  once  that  e*+iy  x  e*i+t2'i= ex+xi+l<y+yi\  and,  if  we  suppose 
that  ax+iy  denotes  e^+l^loga,  we  may  show  that  complex  expon 
ents  defined  thus  obey  the  same  laws  as  real  ones. 

When  the  exponent  is  entirely  imaginary  we  have,  in  accordance  Expon- 
with  the  above  definition,  ential 

e?y = cos  y  + 1  sin  y  and  e  ~  '#= cos  (-y)  + 1  sin(  -  y)  =  cos  y  - 1  sin  y ;  values  of 
we  thus  obtain  the  exponential  values  of  the  sine  and  cosine —         sine  and 

sin  y = ^  -  e  ~  ^),  cos  y  =  \( 


If  we  give  imaginary  or  complex  values  to  the  variables  in  alge-  Expan- 
braical  expansions  we  obtain  analogous  trigonometrical  theorems  ;  sions  of 
it  is,  however,  necessary  to  consider  the  convergency  of  the  series  sines 
so  obtained  in  order  to  determine  within  what  limits  the  values  of  and 
the  variables  must  lie.     If  we  expand  e?U  and  e~'y  by  putting  ty  cosines 

ifl          i/3  and  their 

and-ty  in  the  series  l  +  y+  jS+s — o~ 5+  •  ••  » 


we  obtain  the  series  sin  y = y  -  ^~-  +  .-^-  -  ^=- 

I         I ' 


powers. 


These  series  are  convergent  for  all  finite  values  of  y.  They  may 
also  be  got  from  the  expressions  which  we  have  obtained  for  the 
cosine  and  sine  of  a  multiple  of  an  angle  in  terms  of  the  cosine  and 
sine  of  the  angle,  and  would  thus  be  made  to  rest  upon  a  basis 
independent  of  the  symbol  i. 

Consider  the  binomial  theorem  Expan- 

/_  i  T.\«  -«_n  i  n\n~*-i~n-iT.i ,  sion  of 


7^(7^-l)...  (n-r+l)  n_rbr^ 

E 
Putting  a=el9,  b=e~t8,  we  obtain 

(2  cos  0)"  =  2  cos  710  +  «2  cos  71  -  20  +      j~    ^  2  cos  71  -  40  +  ... 
71(71  - 1) ...  (n  -  r  - 


cos(n  -  2r)0  +  .  . . 


powers 
of  sines 
and  co 
sines  in 
series  of 
sines  and 
cosines  of 
multiple 
arc. 


When  71  is  odd  the  last  term  is  2 


cos  e 


...    n(n-\)..  . 
and  when  n  is  even  it  is  J  - 


,  ,      -  , 

I  In 

If  we  put  a=e'e,  b=  -e~^,  we  obtain  the  formula 
n 

(-if  (2  sin  0)"  =  2  cos  ?i0  -  2n  cos(n  -  2)0  +  -(^  ~^2  cos(n  -  4)0  -  ... 


when  7i  is  even,  and 
n-l 

(-1)   2  (2 sin 0)"= 2 sin 710 -?i. 2 sin (TI -2)0  +  ' 

71-1 


1.2 


-2sin(?i-4)0... 


when  ?i  is  odd.  These  formulae  enable  us  to  express  any  positive 
integral  power  of  the  sine  or  cosine  in  terms  of  sines  or  cosines  of 
multiples  of  the  argument.  There  are  corresponding  formulse  when 
71  is  not  a  positive  integer. 
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Expan-        Considerthe  identity  \og(l- 

sion  of      Expand  both  sides  of  this  equation  in  powers  of  a1,  and  equate  the 

sines  and  coefficients  of  xn,  we  then  get 

cosines  of  .         .     ,        n(n  -  3) 

multiple  n  n-  n-*-— 

arcsiu 
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,  ,, 

powers  of  +  (  -  1  ) 

sines  and 


. 

(p  +  q)n—rprqr  +  ... 


cosines  of  If  we  write  this  series  in  the  reverse  order,  we  have 


when  n  is  even,  and 


•< 


n-5 


n-l 

:-i) 2 


when  vi  is  odd.     If  in  these  three  formulae  we  put  jj=etfl,  q=e~l°, 
we  obtain  the  following  series  for  cos  n8  :  — 

2  cos  nd  =  (2  cos  0)"  -  ?i(2  cos  g)n-2+^TO~3\2  cos  0)»-4  -  ... 

- 


when  71  is  any  positive  integer  ; 

7i2         ,    7i2(7t2-22)  ?ia(?i2-22)(»i2-42)      .- 

(  -  1  )2  cos  n0  -  1  -  ps-  cos20  +  —  i-r-j  -  '  cos40  --  *  -  j-^  -  «  cos60 
I  *•  *  o 


+  ...  +  (-l)22«-1cos»0 
when  n  is  an  even  positive  integer  ; 

~  n(»t2  -  12)  7t(7i3  -  I2)(n2  -  32) 

(-1)  2  cos»0=7icos?i0-  -       3  —      -—     - 


(8) 


...+(-1)  2  2»-1cos"0    .....................  (9) 

when  ?i  is  odd.     If  in  the  same  three  formulae  we  put  p  =  et6,  q 
-e~i8,  we  obtain  the  following  four  formulae  :  — 


-  1)22  cos  7i0  =  (2  sin  0)"  -  w(2  sin  0)»-2 


2  sin  0)"-4  -  ... 


(-1)  2  2  sin  7i0  =  the  same  series  (n  odd) 


n2    .      ,    n2(7i2-22)   .      .    »i2(7i2-22)(n2-42)  . 
cos  710  =  1  -  nr-  siu20  +  —  y-j  -  -y  sm4  0  --  S  -  r  -'  sin6  0 

!_£_  I  *  |  o 

+  ...  +  2"-1  sin"0  (71  even)  ...............  (12)  ; 

,      7l(7l2-!2)     .         ,      »(»t2-l2)(7l2-32)    . 

sm  710  =  n  sm  0  -  -^-5  —  -  sin3  0  +  —  -  r-^  -  ?  sm5  0  -  ... 

LJL  LA 

n-l 
+  (-1)  2    2"-1  sin"  0  (»  odd)  ...............  (13). 

P~1 


Next   consider   the   identity  —  -        -—  -  —    -        -  _ 
l-px     l-qx     l-(p  +  q)x+pqa? 

Expand  both  sides  of  this  equation  in  powers  of  x,  and  equate  the 
coefficients  of  x"~l,  then  we  obtain  the  equation 


If,  as  before,  we  write  this  in  the  reverse  order,  we  have  the  series 


IJL 

when  n  is  even,  and 

n  - 1  _.        n  - 1 


when  ?i  is  odd. 

If  we  put^=e'9,  q  =  e~l9,  we  obtain  the  formulae 


i-r-l)(?t  -  r-2). . .  (71  -  2?-), 


where  n  is  any  positive  integer  ; 


(-1)       siu7i0=sin0i  71COS0- 


)  7(   M2-22)  Jl2-42) 

yCOS30+—  -  r^  -  -;COSS0  -  ... 


+  (-l)2     (2COS0)"-1     (71  even)  ............  (15); 


+  (-l)2     (2  cos  0)"-1     (TI  odd) 


(16). 


If  we  put  in  the  same  three  formulae  ^=6^,  q=  -  e  ~  l6,  we  obtain  the 
series 
n-2 

(-1) 

,  ,    ., 
+  (-1) 


~ 


"1 

... 
J 


. 

?teven)(17)  ; 


(-1)  2  cos  710  =  the  same  series  (n  odd)    ......  (18); 

•      a          /.i       •    /,     «(«2  -  2-)  .  ,a    7i(7i2-2-)(»t--42)  .   ... 
sin  H0  =  cos  0  }  )i  sin  0  -    v   ,  .  —  /sm30  +  3  —  -  Xsm50  + 

I  o  I  4 

- 
...  +  (-1)2     (2  sin  0)»~l  }(TI  even)  ............  (19); 


+  (2  sin  0)"-1}  (71  odd;  ...............  (20). 

We  have  thus  obtained  formulae  for  cos  ?i0  and  sin  710  both  in 
ascending  and  in  descending  powers  of  cos  6  and  sin  6.  Viete  ob 
tained  formula?  for  chords  of  multiple  arcs  in  powers  of  chords  of 
the  simple  or  complementary  arcs  equivalent  to  the  formulae  (13) 
and  (19)  above.  These  are  contained  in  his  work  Theoremata  ad 
angulares  scctiones.  James  Bernoulli  found  formulae  equivalent  to 
(12)  and  (13)  (Mem.  de  I'  Academic  des  Sciences,  1702),  and  trans 
formed  these  series  into  a  form  equivalent  to  (10)  and  (11).  John 
Bernoulli  published  in  the  Acta  eruditorum  for  1701,  among  other 
formula  already  found  by  Viete,  one  equivalent  to  (17).  These 
formulas  have  been  extended  to  cases  in  which  n  is  fractional,  nega 
tive,  or  irrational  ;  sec  a  paper  by  D.  F.  Gregory  in  Camb.  Math. 
Journ.,  vol.  iv.,  in  which  the  series  for  cos  7i0,  sin«0  in  ascending 
powers  of  cos  0  and  sin  0  are  extended  to  the  case  of  a  fractional 
value  of  n.  These  series  have  been  considered  by  Euler  in  a 
memoir  in  the  Nova  acia,  vol.  ix.,  by  Lagrange  in  his  Calcul  d?s 
fonctioiis  (1806),  and  by  Poinsot  in  Rccherchcs  sur  Vatuilyse  des  sec 
tions  angulaircs  (1825). 

The  general  definition  of  Napierian  logarithms  is  that,  if  6*+^  Theory 
=  a  +  ib,  then  x  +  iy=  log  (a  +  ib).    Now  we  know  that  ex+ty=  e*cos  y 


y= 


iccsiny;  hence  e?  cos  y=a,  e*  sin  y=b,  or   ex=(a? 
arc  tan  -  ±mir,  where  m  is  an  integer.     If  b=Q,  then  m  must  be 
even  or  odd  according  as  a  is  positive  or  negative  ;  hence 
log,,  (a  +  i&)=loge  («2+&2)i+t  (arc  tan  -±2ra7r) 

0 


rithnis- 


or  loge  (a  +  ib)  =  loge  (a2  +  62)*  + 1  (arc  tan  -  ±  2?i  +  ir), 

(L 

according  as  a  is  positive  or  negative.  Thus  the  logarithm  of  any 
complex  or  real  quantity  is  a  multiple-valued  function,  the  differ 
ence  between  successive  values  being  27rt ;  in  particular,  the  most 
general  form  of  the  logarithm  of  a  real  positive  quantity  is  obtained 
by  adding  positive  or  negative  multiples  of  27n  to  the  arithmetical 
logarithm.  On  this  subject,  see  De  Morgan's  Trigonometry  and 
Double  Algebra,  chap,  iv.,  and  a  paper  by  Prof.  Cayley  in  vol.  ii. 
of  Proc.  London  Math.  Soc. 

We  may  suppose  the  exponential  values  of  the  sine  and  cosine  Hyper- 
extended   to   the   case   of  complex   arguments ;    thus  we  accept  bolic 
ei(x+iy)  +  e-i(x+iy)         et(x+iy)_e-i(x+ty)  trigono- 

and--       — as  the  definitions  of  the  metry. 


2  2t 

functions  cos  (x  +  iy),  sin  (x  +  iy)  respectively. 


If  x=Q,  we  have 


cosiy= 


•and  sin  iy=.~($-e    ?/).     The  quantities 


— s —  are  called  the  hyperbolic  cosine  and   sine  of  y  and  arc 

written  cosh  y,  sinh  y  ;  thus  cosh  j/  =  cos  ly,  sinh  y=  —  i  sin  ty.  The 
functions  cosh  y,  sinh  y  are  connected  with  the  rectangular  hyperbola 
in  a  manner  analogous  to  that  in  which  the  cosine  and  sine  are 
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connected  with  the  circle.    We  may  easily  show  from  the  definitions 
that 

cos2(a;  +  iy)  +  sin*(x  +  iy)  =  1, 
cosh2  y  -  sinh'-  y  —  1  ; 

cos(ar + iy)  =  cos  x  cosh  y  - 1  sin  x  sinh  y, 

sin(x + iy)  =  sin  x  cosh  y  + 1  cos  x  sinh  y, 

cosh(a  +  |3)  =  cosh  a  cosh  /3  +  sinh  a  sinh  /3, 

sinh(a  +  /3)  =  sinh  a  cosh  £  -  cosh  a  sinh  /3. 

These  formulae  are  the  basis  of  a  complete  hyperbolic  trigonometry. 
The  connexion  of  these  functions  with  the  hyperbola  was  first 
pointed  out  by  Lambert. 
Expan-         If  we  equate  the  coefficients  of  71  on  both  sides  of  equation  (13), 

sionofan  we  set  .     .  ,„     .    „    .   *a     ,    0    _     .  ... 

.    „     1  aaro     1 . 3  sm50     1.3.5  sm70 

ang'e   m  6  =  sm6  +  - — 5-  +  ;r-7  — iT~  +  o    t    „  ~ ^~  + (21); 

powers  of  2      3        2.4      5 

:its  sine.     Q  must  Ue  ^tween  the  vaiues  ±  ?T 


2.4.6      7 

This  equation  may  also  be 


written  in  the  form 


when  x  lies  between  ±1. 

By  equating  the  coefficients  of  n2  on  both  sides  of  equation  (12) 


we  get 


2sin40     2.4  sin«0    2.4.6sin80 


which  may  also  be  written  in  the  form 

/arcsma.\2=aj!  ,2  **    2^4  x6    2_L4J5a£ 
32      3.53      3.5.74 

when  x  is  between  ±1.     Differentiating  this  equation  with  regard 
to  x,  we  get 

arc  sin  a;          2  ,     2.4  «    2.4.6  , 


if  we  put  arc  sin  x — arc  tan  y,  this  equation  becomes 
•>,     l        2 
1  +  s. 


!  Gregory's 
I  series. 


Series  for 
calcula 
tion  of  TT. 


(23). 
This  equation  was  given  with  two  proofs  by  Euler  in  the  'Nova  acta 

We  have  o^°S-j =  x+  ^-  + -=-  +  -=•  +  ... ; 

put  iy  for  x,  the  left  side  then  becomes  \  {log  (1  +  iy)  -  log  (1  -  iy)} 
or  larctanyimTT  ; 

I/O       yd       |/7 

The  series  is  convergent  if  y  lies  between  ±  1 ;  if  we  suppose  arc  tan  y 
restricted  to  values  between  ±  -,  we  have 

7/"^      V^ 

arc  tan  y=y-  "t +  ^  - (24), 

which  is  Gregory's  series. 

Various  series  derived  from  (24)  have  been  employed  to  calculate 
the  value  of  TT.  At  the  end  of  the  17th  century  ir  was  calculated 
to  72  places  of  decimals  by  Abraham  Sharp,  by  means  of  the 

series  obtained  by  putting  arc  tan  y=\,  V=—j=  in  (24).  The  cal 
culation  is  to  be  found  in  Sherwin's  Mathematical  Tables  (1742). 
About  the  same  time  Machin  employed  the  series  obtained  from 

the  equation  4  arc  tan  ^  -  arc  tan  HOQ  =  I  to  calculate  T  to  100  de 
cimal  places.  Long  afterwards  Euler  employed  the  series  obtained 
from  7  =  arc  tan-  +  arctan-,  which,  however,  gives  less  rapidly  con 
verging  series  (Introd.,  Anal,  infin.,  vol.  L).  Lagny  employed  the 

1  7T 

formula  arc  tan— /==  ~  to  calculate  ?r  to  127  places  ;  the  result  was 

communicated  to  the  Paris  Academy  in  1719.  Vega  calculated  IT 
to  140  decimal  places  by  means  of  the  series  obtained  from  the 

equation  -  =  5  arc  tan  =  +  2  arc  tan  — .     The  formula  ^ = arc  tan  -  + 

1  4  j      /  10  4  2 

arc  tan  =  + arc  tan  -  was  used  by  Base  to  calculate  IT  to  200  decimal 

11 

places.     Rutherford  used  the  equation  TT= 4  arc  tan  =  -  arc  tan  =-  + 
1  5  70 


If  in  (23)  we  put  y--  and  ^,  we  have 
o  / 


•56 


a  rapidly  convergent  series  for  ir  which  was  first  given  by  Hutton 
in  Phil.  Trans,  for  1776,  and  afterwards  by  Euler  in  Nova  acta  for 
1793.  Euler  gives  an  equation  deduced  in  the  same  manner  from 

•t  q 

the  identity  ir  =  20  arc  tan  =  +  8  arc  tan  ^.    The  calculation  of  TT  has 

been  carried  out  to  707  places  of  decimals  ;  see  Proc.  Roy.  Soc.,  xxi. 
and  xxii.  ;  also  SQUARING  THE  CIRCLE  (vol.  xxii.  p.  435  sq.). 


We  shall  now  obtain  expressions  for  sin  x  and  cos  x  as  infinite  Factoriz- 


products  of  rational  factors.     We  have 

sina;=2sin  s  sin  —  —  =23  sin  7  sin 

&  A  444  4 

proceeding  continually  in  this  way  with  each  factor,  we  obtain 

.„  ,    .    x    .    x  +  ir    .    a:  +  2jr  x  +  n-lir 

sma;=2n-1  sin  -  sm sin  —        ...  sin  — ^— — — 

n  n  n  n 

where  n  is  any  positive  integral  power  of  2.     Now 


ation  of 
sine  and 
cosine. 


.    x  +  rv    . 
sm sm 


and 


-nr  x  +  rir   .     rir-x      .  „  nr      .  .x 

• =sm  sm  =sm2 sin2  -, 

I  n  n  n  n 

.    x  +  &nir          x 

sm  = —  =  cos  -. 

7i  n 


Hence  the  above  may  be  written 

sina:=2n-1  sin  -(sin2  -  -  sin2- Vsin2  —  _  sin2?\  . . 
»\        n  Ti/V         n  nj 

(lew  a;\       x 

sin2 sin2  -  I  cos  -. 
?i  n/       n 

where  k= \n  - 1.     Let  x  be  indefinitely  small,  then  we  have 


hence 
sm  a:  = 


.     2""     .  „*•   .  ,27r  ,/br 

1  =  -  sm-  -  sin2  —  ...  sm-  —  ; 
n          n         n  n 


sin2 x/n 


ina!=nsin^Cos^l-s4H^Vl-sita;/rV./l-' 
n       n\       sin27r/7i/\       siu-2ir/nj       \       sl 

We  may  write  this 

.    x       xf      si 
sma;=?isin-  cos-(  1  — r 
n       7i\       si 
where  R  denotes  the  product 

/  sin2?     \  / 

(l-         =-}(!- 

\       sin2  — — '  /  V 
N  n      /      x 

and  m  is  any  fixed  integer  independent  of  n.     It  is  necessary,  when 
we  make  n  infinite,  to  determine  the  limiting  value  of  the  quantity 

R ;  then,   since   the   limit  of ^^ is  s~,    and  that   of 

sin  THTT/Ti .  n  sin  -  cos  - 

mryn>   «  U1"ty.  we  have 

sin  a; 


Now  R  is  less  than  unity,  since  sin  -  is  less  than  sin 


n 


sn 


;  also  by  an  elementary  algebraical  proposition  R  is  greater 
than  1  -sin2|(cosec2  1^~  +  ...  +cosec2  ^\  and  cosec  ^<^,if 


0  <     ;  R  is  therefore  greater  than 


orthan 


4  Im 


7W  +  1     m+l    7/1  +  2 
By? 


__ 
k-1    k 


or  than  1  -  —  .   Hence  R=l  -  —  ,  where  0  is  some  proper  fraction 


whence 


When  TO  is  indefinitely  increased  this  becomes 


The  expression  for  cos  x  in  factors  may  be  found  in  a  similar  manner 

by  means  of  the  equation  cos  x = 2  sin  ^ —  cos  —  ~     ,  or  may  be 
deduced  thus  4 


sin  2a; 
2  sin  x' 


Pil- 


n=+<a 


2a; 


.(26). 


n=-<n  \       2?i  +  l?r> 
If  we  change  x  into  tx,  we  have  the  formulae  for  sinh  x,  cosh  x  as 
infinite  products — 

v=xP      (l+_— )    Cosha;=P      (T+  — |. 

7i=0  \       n-ir*J  n=Q  \       271  +  1  -IT-/ 


In  the  formula  for  sin  a;  as  an  infinite  product  put  x—^,  we  then 


get  1  = 


'    '    '    ' 


;  if  we  stop  after  2?t  factors  in  the  numer 


-  . 
ator  and  denominator,  we  obtain  the  approximate  equation 

j.ri'j^.^-iji  (2re+1) 

~2  22.42.62...    (2ra)2    -^n  +  i> 
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or  2          "'      7%  =  V7i7r,  where  n  is  a  large  integer.      This  ex- 

1  .  O  »  9  •  •  *  6*ft>  —  •* 

pression  was  obtained  in  a  quite  different  manner  by  Wallis  (Arith- 

metica  infinitorum,  vol.  i.  of  Opp.). 
Series  for      We  have  ^  +   ^pf 1  +  \ 

cot,cosec,  sin  (x  +  y)  __  V 

tan,  and  sinx 

sec. 

or  cos  y  +  sin  y  cot  x 


Equating  the  coefficients  of  the  first  power  of  y  on  both  sides  we 
obtain  the  series 


=x+xT^r    x^rx  +  27r    x-2,r 
From  this  we  may  deduce  a  corresponding  series  for  cosec  x,  for,  since 

cosec  x = cot~  -cot  x,  we  obtain 

1111  11  1 

cosec  x = 


x    x  +  ir    x-ir    x+2ir    x-2ir    x  +  3ir    x-3ir 


By  resolving  — ^ — z)  into  factors  we  should  obtain  in  a  similar 

cos  a; 
manner  the  series 

22222 

tanx= — \-- ^ — » — r-^-  +  . 


"ir-2a; 
and  thence 


37r-2a: 


+...(29), 


..  ....(30). 

These  four  formulae  may  also  be  derived  from  the  product  formulae 
for  sin  x  and  cos  x  by  taking  logarithms  and  then  differentiating. 

COS  X 

Glaisher  has  proved  them  by  resolving  the  expressions  for 


and    .  —  ...  as  products  into  partial  fractions  (see  Quart.  Journ. 

smx 
Math.,  vol.  xvii.).     The  series  for  cot  a;  may  also  be  obtained  by  a 

continued  use  of  the  equation  cotx  =  ^l  cot  ^  +  cot—  g—  J  (see  a  paper 

by  Dr  Schrbter  in  Schlbmilch's  Zeitschrift,  vol.  xiii.  ). 

Series  for     Various  series  for  IT  may  be  derived  from  the  series  (27),  (28),  (29), 
TT  derived  (30),  and  from  the  series  obtained  by  differentiating  them  one  or  more 
from         times.     For  example,  in  the  formula  (27)  and  (28),  by  putting 
series  for  ^T          t 
cot  and          n 

cosec.  irf,        1  1  1  1  \ 

TT  =  n  tan  -11  --  ?  +  —  —  ;  -  „  -  ;-  +  n  —  —=  ...  r  , 
n  I       Ti-1     »  +  l     2n-l     271+1        ; 

.       7T/,  1  1  1  1  1 

m7U1+77^1~7l+T~27i-l  +  277+T'i>  J  ; 
if  we  put  n  =  3,  these  become 


i_i_i    i    i     \ 

2     4     5  +  7  +  8"V' 
By  differentiating  (27)  we  get 


coseca;=-0 


z=,  and  we  get  irz= 


(x-  irf     (x  +  2 


(x-2ir)2 


These  series,  among  others,  were  given  by  Glaisher  (Quart.  Journ. 
Math.,  vol.  xii.). 

Sums  of       We 
certain 

series.      we  differentiate  these  formulae  after  taking  logarithms,  we  obtain 
the  series 

1  1  1 


,        .       .. 

(a:2\  /  y?     \ 

1  +—•>).  cosh  iry=  P[  1  +  I  ;  if 

n*/  \       2n  +  l2/ 


.     rt, 
2a:CO         '    2a^~ 


gtanh  ^= 


These  series  were  given  by  Kummer  (in  Crelle's  Journ.,  vol.  xvii.). 

The  sum  of  the  more  general  series 

+  .  .  .  ,  has  been  found  by  Glaisher  (Proc.  Land,  Math.  Soc.,  vol.  vii.). 

Certain         If  in  the  series  (12)  and  (13)  we  put  n  =  2x,  0=^,  we  get 
series  for 


sine  and 
cosine. 


ST~   ""| 


x*    a?(x>-l*) 


15 


>...}. 


These  series  were  given  by  Schellbach  (in  Crelle's  Journ.,  vol.  xlviii. ). 

TT  2a/ 

If  in  the  same  series  (12),  (13)  we  put  0  =  o>  n=  — »  we  get 


cosx=l- . 


-  4V2) 


4x2(4a!2-2V2)  

1.2.3.4JT*   '          1.2.3.4.5.67T6 

!-7r2)(4x2-3V2) 


+  ..., 


Sin  X-  —  -  -  — _     _     5-  -r  1     o     Q     4     c^  •  '  • 

7T  J.  •  A  •  0  IT  l«Jb»t)»1V«va 

We  have  of  course  assumed  the  legitimacy  of  the  substitutions 
made.  These  last  series  have  been  discussed  by  M.  David  (Bull. 
Soc.  Math,  de  France,  vol.  xi.)  and  Glaisher  (Mess,  of  Math.,  vol.  vii.). 

If  Um  denotes  the  sum  of  the  series  =r^,+^+  5™+  •  •  •  >  Vm  that  Sums  of 

powers 

of  the  series  ^  +  q^+  ?^+  •  •  -  >  an(i  Wm  that  of  the  series  —  -  «^  of  reci" 

+  = — sr-+  ...,  we  obtain  by  taking  logarithms  in  the  formulie     .      u~ 
5"»     7m  ral  uum- 

(25)  and  (26) 

log  (x  cosec  x)  = 


Lers. 


and  differentiating  these  series  we  get 


(32). 


In  (31)  x  must  lie  between  ±TT  and  in  (32)  between  ± \ir.     Write 
equation  (30)  in  the  form 

-,.       ,.„          (27l+l)7T 

secx=S(-l)n- 


and  expand  each  term  of  this  series  in  powers  ,of  a;2,  then  we  get 
secx= --\ -j? — I —/ — h (33), 

where  x  must  lie  between  ±  JTT.     By  comparing  the  series  (31),  (32), 
(33)  with  the  expansions  of  cot  x,  tan  x,  sec  x  obtained  otherwise, 

we  can  calculate  the  values  of  Uz,  U4 . . .  Vz,  Vt.. .  and  Wv  Wz 

When  Un  has  been  found,  Vn  may  be  obtained  from  the  formula 

For  Lord  Brounker's  series  of  TT,  see  SQUARING  THE  CIRCLE  (vol.  Cou- 
xxii.   p.  435).      It  can  be  got  at   once  by  putting  «  =  1,   b=3,  tinued 


&2 


factors 


.  .    ,,  ,    ,    ,,  111  1 

0=5.  ...  in  Liners  theorem  =  —  rH  ---  ....  =  —  i  --  1  —  ....  t 

a    b    c  a+  b-a+  c-b  +        for  TT. 

Sylvester  gave  (Phil.  Mag.,  1869)  the  continued  fraction 
TT_       J_  1.22.33.4 
2~    +1+  1+   1+  1+  "•' 

which  is  equivalent  to  Wallis's  formula  for  IT.  This  fraction  was 
originally  given  by  Euler  (Comm.  Acad.  Petropol.  ,  vol.  xi.  )  ;  it 
is  also  given  by  Stern  (in  Crelle's  Journ.,  vol.  x.). 

It  may  be  shown  by  means  of  a  transformation  of  the  series  for  Con- 


,  sin  x  , ,    ,  x 

cos  x  and that  tan  x= 


x2    a?    y? 


m.-  T-       i      tinned 

This  may  be  also  fractions 


1-  3-  5-  7-  " 

easily  shown  as  follows.     Let  j/=cos  \/x,  and  let  y',  y" . . .  denote  '. 
the  differential  coefficients  of  y  with  regard  to  x,  then  by  forming  caTfunc- 
these  we  can  show  that  4xy"+2y'  +  y=Q,  and  thence  by  Leibnitz's  . ' 
theorem  we  have 

Therefore   £.=  -2 — —„   -f^=     "'"    •  ^ 

y          y/y    y(n+l) 


hence 


-2VxcotVx=  -2- 


-6-    -10-    -14-  " 
Replacing  Vx  by  x  we  have  tan  x= = —  ^ —  - —  •  •  • 

Euler  gave  the  continued  fraction 

_n  tan  x  (ri*  -  1 )  tan2x  (7i2  -  4)  tan2x  (n?  -  9)  tan2x 

Lclll  ?Z£C  —  — — — •  ,  •  J 

this  was  published  in  Mem.  de  I' Acad.  de  St  Petersb.,  vol.  vi. 
Glaisher  has  remarked  (Mess,  of  Math.,  vol.  iv. )  that  this  may  be 
derived  by  forming  the  differential  equation 

where  ?/=cos(rearc  cosx),  then  replacing  a;  by  cos  x,  and  proceeding 
as  in  the  former  case.     If  we  put  7i  =  0,  this  becomes 
^_tan  x  tan2x  4  tan2x  9  tan2x 

whence  we  have 


arctanx-1+  ^  ^  7+... 

It  is  possible  to  make  the  investigation  of  the  properties  of  the 
simple  circular  functions  rest  on  a  purely  analytical  basis.    The  sine 


Purely 
malyti- 
^al  treat 


of  x  would  be  defined  as  a  function  such  that,  if  x=  I  —j=£==.  then 

„.  J  0^l~f 

y=  sin  x  ;  the  quantity  -would  be  defined  to  be  the  complete  integral 

f  vf=?'     We  *°UM  to  haV6  i  -=  f£f  ^change 
J  °  *9       ' 

the  variable  in  the  integral  to  z,  where  ?/2  +  22=l,  we  then  have 

-  -  x  =  I  —          i  and  z  must  be  defined  as  the  cosine  of  a;,  and  is 


T  R  I  — T  R  I 

The  integral  may  also  be  obtained  in  the  form 


573 


thus  equal  to  sin  (s-*)i  satisfying  the  equation  sin2a;  +  cos2a3=l. 
Next  consider  the  differential  equation 


This  is  equivalent  to 

hence  the  integral  is 

2/Vl  -  s2  +  zVl  -  2/2=a  constant. 

The  constant  will  be  equal  to  the  value  u  of  y  when  2=0  ; 
whence  2/  Vl  -  z2  +  z  Vl  -  y-  =  u. 


2  -  Vl  -  j/2Vl  -  za= ' 
dr 


/"     (fit 
ovf^; 


Let         —  . „_  .  __ 

Vl-22 

we  have  o  +  /3  =  7,  and  sin  7  =  sin  a  cos  £  +  cos  a  sin  /3, 
cos  7  =  cos  a  cos  /3  -  sin  a  sin  $ 
the  addition  theorems.     By  means  of  the  addition  theorems  and 


the  values  sin  |=1,  cos  |=  Owe  can  prove  that  sin    |  +  a;  )  =  cos  x, 

cos  (  o  +  x  )  =  ~  sin  ^  5  and  thence  by  another  use  of  the  addition 

theorems  that  sin  (IT  +  x)  =  -  sin  x  cos  (v  +  x)  =  -  cos  x,  from  which 
the  periodicity  of  the  functions  sin  x,  cos  x  follows. 


We  have  also       I  -/==,=  -  t  log* 
J  VI  -y* 


whence    log,,  (  Vl  -  y2  +  ty)  +  loge(Vl-z2  +  tz)  =  a  constant. 
Therefore        (Vl-y3  +  cy)(Vl  -za+iz)  =  vT^  +  m, 
since  «=?/  when  2=0  ;  whence  we  have  the  equation 

(cos  a  +  1  sin  a)(cos  p  +  1  sin  |3)  =  cos  (a  +  /3)  +  1  sin  (a  +  /3), 
from  which  De  Moivre's  theorem  follows.  (E.  W.  H.  ) 


TRILOBITES.     See  CRUSTACEA,  vol.  vi.  p.  659  sq. 

TRINCOMALEE,  a  town  and  naval  station  in  the 
island  of  Ceylon,  is  situated  on  the  north-east  coast — 
which  is  bold,  rocky,  and  picturesquely  wooded — by  road 
113  miles  north-north-east  of  Kandy,  in  8°  33'  30"  N.  lat. 
and  81°  13'  10"  E.  long.  It  is  built  on  the  north  side  of 
the  Bay  of  Trincomalee,  on  the  neck  of  a  bold  peninsula 
separating  the  inner  from  the  outer  harbour.  There  is  a 
lighthouse  on  the  extremity  of  Foul  Point  at  the  southern 
side  of  the  bay,  and  another  on  the  summit  of  Round 
Island.  The  inner  harbour  is  landlocked,  with  a  safe 
anchorage  and  deep  water  close  to  the  principal  wharves ; 
the  outer  harbour  has  an  area  of  about  4  square  miles, 
with  a  depth  of  about  70  fathoms.  There  is  an  admiralty 
dockyard,  and  the  town  is  the  principal  naval  station  in 
the  Indian  seas.  The  breadth  of  the  streets  and  esplan 
ades  somewhat  atones  for  the  mean  appearance  of  the 
houses,  but  the  town  generally  has  a  gloomy  and  im 
poverished  aspect.  Pearl  oysters  are  found  in  the  lagoon 
of  Tambalagam  to  the  west  of  the  bay.  The  Government 
buildings  include  the  barracks,  the  public  offices  and  re 
sidences  of  the  civil  and  naval  authorities,  and  the  official 
house  of  the  officer  commanding-in-chief  in  the  Indian  seas. 
There  is  an  hospital  and  outdoor  dispensary,  and  also  a 
f riend-in-need  society.  The  population  of  Trincomalee  in 
1881  was  10,180. 

The  town  was  one  of  the  earliest  settlements  of  the  Malabar  race 
in  Ceylon,  who  at  a  very  early  period  erected  on  a  height  at  the 
extremity  of  the  peninsula,  now  crowned  by  Fort  Frederick,  a  temple 
dedicated  to  Kouatha,  or  Konasir,  named  the  "  temple  of  a  thousand 
columns."  The  building  was  desecrated  and  destroyed  in  1622, 
when  the  town  was  taken  by  the  Portuguese,  who  made  use  of  the 
materials  for  the  erection  of  the  fort.  The  town  was  successively 
held  by  the  Dutch  (1639),  the  French  (1673),  the  Dutch  (1674), 
the  French  (1782),  and  the  Dutch  (1783).  After  a  siege  of  three 
weeks  it  surrendered  to  the  British  fleet  in  1795,  and  with  other 
Dutch  possessions  in  Ceylon  was  formally  ceded  to  Great  Britain 
by  the  treaty  of  Amiens  in  1801.  Its  fortifications  have  lately 
been  strengthened. 

TRINIDAD,  a  West  Indian  island,  lying  north-east  of 
Venezuela,  between  10°  3'  and  10°  50'  N.  lat.  and  61°  39' 
and  62°  W.  long.,  being  the  most  southern  of  the  chain  of 
islands  separating  the  Atlantic  from  the  Caribbean  Sea. 
Its  area  is  1754  square  miles,  or  nearly  1,123,000  acres. 
In  shape  the  island  is  almost  rectangular,  but  from  its 
north-west  and  south-west  corners  project  two  long  horns 
towards  Venezuela,  enclosing  the  Gulf  of  Paria.  The 
north-west  horn  terminates  in  several  islands,  in  one  of 
the  channels  between  which  (the  Boca  Grande)  lies  the 
small  British  island  of  Patos.  The  general  aspect  of  Trini 
dad  is  level.  But  three  parallel  ranges,  varying  from  600 
to  3100  feet  in  height  and  clothed  with  forests,  run  from 


east  to  west.  The  plains  are  watered  by  numerous  streams, 
and  the  mountains  are  deeply  furrowed  by  innumerable 
ravines.  The  rivers  falling  into  the  gulf  are  somewhat  ob 
structed  by  shallows,  especially  the  Caroni  and  the  Couva. 
Geologically,  as  well  as  botanically  and  zoologically,  Trini 
dad  differs  little  from  the  adjacent  mainland,  with  which 
at  one  time  it  probably  was  connected.  The  soil,  which  is 
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. 
Serpents    M .'? 


Map  of  Trinidad. 

fertile,  consists  of  clay,  loam,  and  alluvial  deposits.  The 
Moriche  palm  and  mountain  cabbage,  as  well  as  the  cedar 
and  the  balata,  are  prominent  objects.  Poisonous  and 
medicinal  plants  grow  everywhere,  and  the  woods  contain 
an  inexhaustible  supply  of  timber.  There  are  two  mineral 
springs.  The  most  curious  natural  feature  of  the  island 
is  the  pitch  lake l  in  La  Brea,  90  acres  in  extent,  which 
furnishes  an  important  export.  The  climate  is  healthy, 
the  mean  temperature  being  in  January  76°  Fakr.  and  in 
September  79° ;  it  occasionally  reaches  90°. 

The  population,  which  numbered  109,638  in  1871,  was  returned 
in  1881  at  153,128  (83,716  males  and  69,412  females),  and  in  1885 
at  171,914.  Of  these  about  100,000  are  natives  of  the  island,  prin 
cipally  of  African  race,  50,000  are  coolies  introduced  from  India 
(an  industrious  and  prosperous  element  of  the  population),  while 
the  remainder  includes  the  English  and  other  European  settlers. 
About  2000  coolies  are  introduced  annually.  Many  French  families 
from  other  parts  of  the  West  Indies  settled  in  Trinidad  many  years 
ago,  and  traces  of  this  and  of  the  Spanish  occupation  are  obvious 
in  laws,  municipal  arrangements,  language,  and  population.  The 
two  principal  towns  are  Port  of  Spain  and  San  Fernando.  The 
former  (34,000  inhabitants),  the  capital  of  the  island,  is  built  on  a 
gently  inclined  plain  near  the  north-east  angle  of  the  Gulf  of  Paria, 
1  This  is  vividly  described  by  Charles  Kings! py  in  At  Last. 
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and  is  a  fine  and  safe  port.  In  the  town  there  are  two  cathedrals 
(the  Roman  Catholic  and  the  Anglican),  and  outside  it  a  botanical 
garden.  San  Fernando,  about  30  miles  southward,  with  a  popula 
tion  of  7000,  is  an  important  shipping  place. 

Of  the  total  area  about  300,000  acres  are  cultivated.  The 
principal  productions  of  the  island  are  sugar  and  cocoa ;  coffee 
is  also  becoming  important.  Trinidad  has  suffered  much  from  the 
effect  of  foreign  state  bounties,  especially  the  export  premiums  of 
Germany  and  France.  The  sugar  production  in  1871  was  53,000 
tons,  in  1881  44,000  tons,  and  in  1885  64,000  tons.  The  prin 
cipal  exports  in  1885  were — sugar,  64,000  tons  (value  £684,675) ; 
rum,  72,525  galls.  (£7878);  molasses,  2,416,761  galls.  (£45,835); 
cocoa,  14,904,840  Ibs.  (£421,974) ;  coffee,  20,270  Ibs.  ;  asphalt, 
28,505  tons  raw  and  6731  tons  boiled  ;  cocoa-nuts,  9,645,700  ; 
bitters  (Angostura  and  others)  and  liquors,  32,240  galls.  ;  the  total 
value  was  £2,246,664,  including  £707,421  specie  and  bullion. 
The  imports  in  1885  (including  bullion  and  specie)  were  £2,241,478. 
Among  the  principal  items  are  cottons,  linens,  woollens,  and  textiles 
generally  (largely  from  the  United  Kingdom),  £235,895  ;  fish,  flour, 
and  provisions  (principally  from  the  United  States),  £270,000  ; 
lumber  (from  Canada),  £43,075;  rice  (half  from  India),  £113,940; 
hardware  and  machinery  (principally  from  the  United  Kingdom), 
£116,894  ;  gold  (principally  from  Venezuela  in  transit),  £651,398. 
The  sailing  vessels  entering  Trinidad  ports  in  1885  had  a  burden  of 
150,219  tons,  the  steamers  a  burden  of  385,950  tons.  The  total 
public  revenue  in  1885  was  £429,307,  of  which  £240,444  was  for 
customs  and  excise.  The  total  expenditure  was  £443,920.  There 
are  145  public  schools,  of  which  61  are  Government  and  61  assisted, 
Avith  a  total  attendance  of  13,282  scholars.  The  principal  towns 
are  connected  by  railway  lines. 

Trinidad  was  discovered  by  Columbus  on  31st  July  1496.  It 
remained  in  Spanish  possession  (although  its  principal  town,  San 
Jose  de  Oruna,  was  burnt  by  Sir  Walter  Raleigh  in  1595)  until 
1797,  when  a  British  expedition  from  Martinique  caused  its  capitu 
lation,  and  it  was  finally  ceded  to  Great  Britain  in  1802  by  the 
treaty  of  Amiens.  Its  real  starting-point  as  a  productive  country 
was  in  1781,  when  the  Madrid  Government  began  to  attract  foreign 
immigrants.  Trinidad  is  still  strictly  a  crown  colony  of  Great 
Britain.  The  legislative  council  includes  the  governor  as  president, 
and  six  official  and  eight  unofficial  members,  all  appointed  by  the 
crown.  During  the  labour  crisis  caused  by  emancipation  and  the 
subsequent  equalization  of  the  British  duties  on  free  and  slave- 
grown  sugar,  the  colony  was  greatly  assisted  by  the  skilful  ad 
ministration  of  Lord  Harris,  governor  from  1846  to  1851. 

See  De  Verteuil,  Trinidad ;  Colonial  Office  List ;  Guppy,  Trinidad  Almanac ; 
and  Government  Geological  Survey. 

TRINITARIANS  (Ordo  Sanctx  Trinitatis  et  Captorum), 
a  religious  order  instituted  about  the  year  1197  by  Inno 
cent  III.,  at  the  instance  of  John  de  Matha  (1160-1213) 
and  Felix  de  Valois  (ob.  1212),  for  the  ransom  of  captives 
among  the  Moors  and  Saracens.  The  rule  was  the  Augus- 
tinian,  the  dress  white  with  a  red  and  blue  cross.  De 
Matha  was  the  first  general  and  De  Valois  the  first  abbot 
of  the  mother  house  at  Cerffroid  near  Meaux,  where  the 
idea  of  the  institution  had  originated  in  a  miraculous  ap 
parition.  By  1200  as  many  as  200  Christians  had  been 
redeemed  out  of  slavery  in  Morocco  by  the  order,  which 
accordingly  spread  rapidly  not  only  in  France  but  also  in 
Italy  and  Spain.  Further  favoured  by  Honorius  III.  and 
Clement  IV.,  the  Trinitarians  spread  into  Portugal,  the 
United  Kingdom,  Bohemia,  Saxony,  Poland,  and  Hungary, 
and  even  into  America.  In  the  18th  century  they  had 
in  all  about  300  houses;  but  the  order  is  now  almost 
extinct.  About  the  middle  of  the  17th  century  it  was 
stated  that  in  France  the  "  redemptions  "  up  to  that  time 
had  numbered  246,  the  number  of  prisoners  bought  off 
being  30,720;  for  Castile  and  Leon  the  corresponding 
figures  were  362  and  11,809.  The  order  is  sometimes 
spoken  of  as  the  "  ordo  asinorum  "  from  the  circumstance 
that  originally  its  members  were  not  permitted  to  use 
any  other  beast  of  burden.  In  France  they  were  known 
as  Mathurins  from  the  chapel  of  St  Mathurin  or  Mathelin 
in  Paris,  which  belonged  to  them. 

TRINITY  HOUSE,  CORPORATION  OF.  An  association 
of  English  mariners,  which  originally  had  its  head-quarters 
at  Deptford  in  Kent.  In  its  first  charter,  received  from 
Henry  VIII.  in  1514,  it  was  described  as  the  "guild  or 
fraternity  of  the  most  glorious  and  undividable  Trinity  of 
St  Clement,"  the  court  being  made  to  consist  of  master, 


wardens,  and  assistants,  numbering  thirteen  in  all  and 
elected  annually  by  the  brethren.  Deptford  having  been 
made  a  royal  dockyard  by  Henry  VIII.,  and  being  the 
station  where  outgoing  ships  were  supplied  with  pilots, 
the  corporation  rapidly  developed  its  influence  and  useful 
ness.  By  Henry  VIII.  it  was  entrusted  with  the  direction 
of  the  new  naval  dockyard.  From  Elizabeth,  who  con 
ferred  on  it  a  grant  of  arms  in  1573,  it  received  authority 
to  erect  beacons  and  other  marks  for  the  guidance  of  navi 
gators  along  the  coasts  of  England.  It  was  also  recog 
nized  as  the  authority  in  the  construction  of  vessels  for  the 
royal  navy.  In  1604  a  select  class  was  constituted  called 
elder  brethren,  the  other  members  being  called  younger 
brethren.  By  the  charter  of  1609  the  sole  management 
of  affairs  was  conferred  on  the  elder  brethren,  the  younger 
brethren,  however,  having  a  vote  in  the  election  of  master 
and  wardens.  The  practical  duties  of  the  fraternity  are 
discharged  by  the  acting  elder  brethren,  who  have  all  had 
experience  in  naval  affairs ;  but  as  a  mark  of  honour 
persons  of  rank  and  eminence  are  admitted  as  elder 
brethren  and  now  form  a  large  proportion  of  the  mem 
bers.  In  1647  the  corporation  was  dissolved  by  parlia 
ment,  but  it  was  reconstructed  in  1660,  and  the  charter 
was  renewed  by  James  II.  in  1685.  A  new  hall  and 
almshouses  were  erected  at  Deptford  in  1765;  but  for 
some  time  the  offices  of  the  corporation  had  been  trans 
ferred  to  London,  and  in  1798  their  headquarters  were 
removed  to  Trinity  House,  Tower  Hill,  built  from  the 
designs  of  Wyatt.  By  an  Act  of  1836  they  received 
powers  to  purchase  from  the  crown,,  as  well  as  from 
private  proprietors,  all  interests  in  coast  lights.  For 
the  maintenance  of  lights,  buoys,  &c.,  they  had  power  to 
raise  money  by  tolls,  the  surplus  being  devoted  to  the 
relief  of  old  and  indigent  mariners  or  their  near  relatives. 
In  1853  the  control  of  the  funds  collected  by  the  corpora 
tion  was  transferred  to  the  Board  of  Trade,  and  the  money 
over  which  the  brethren  were  allowed  independent  control 
was  ultimately  reduced  to  the  private  income  derived  from 
funded  and  trust  property.  Their  practical  duties  in  the 
erection  of  lighthouses,  buoys,  and  beacons  remain  as  im 
portant  as  ever,  the  number  of  persons  employed  in  their 
service  being  over  800.  They  also  examine  navigating 
lieutenants  in  the  royal  navy,  and  act  as  nautical  advisers 
in  the  High  Court  of  Admiralty. 

TRINITY  SUNDAY,  which  immediately  follows  Whit 
sunday,  was  in  the  older  liturgies  regarded  merely  as  the 
"Octave"  of  Pentecost.  The  habit  of  keeping  it  as  a 
distinct  festival  seems  to  have  sprung  up  about  the  llth 
century.  According  to  Gervase  of  Canterbury,  it  was 
Thomas  Becket  who  introduced  it  into  England  in  1162. 
The  universal  observance  of  it  was  established  by  Pope 
John  XXII.  in  1334. 

TRIPOLI,  a  North  African  state,  bounded  by  the  Medi-  Plate 
terranean  on  the  north,  by  the  desert  of  Barca  (or  Libyan 
Desert),  which  separates  it  from  Egypt,  on  the  east,  by 
the  Sahara  and  Fezzan  on  the  south-east,  south,  and  south 
west,  and  by  Tunis  on  the  north-west.  The  country  is 
made  up  of  a  strip  of  fertile  soil  adjacent  to  the  sea, 
with  vast  sandy  plains  and  parallel  chains  of  rocky  moun 
tains,  which  finally  join  the  Atlas  range  near  Kairwan  in 
Tunis.  It  is  naturally  divided  into  five  parts,  viz., — Tripoli 
proper,  to  the  north-east  of  which  is  the  plateau  of  Barca 
and  Jebel  al-Akhdar,  to  the  south  the  oasis  of  Fezzan,  to 
the  south-east  that  of  Aujala,  and  to  the  south-west  that 
of  Ghadames.1  It  is  very  badly  watered  :  the  rivers  are 


1  Concerning  the  last-named  districts  full  information  can  be  found  in 
Sahara  und  Sudan  (Berlin,  1879-81)  by  Dr  Nachtigal,  who  continued 
the  explorations  of  southern  Tripoli  commenced  by  Earth  and  Rohlfs. 
Consult  also  Narrative  of  Travels  and  Discoveries  in  NortJiern  and 
Central  Africa,  by  Denham,  Clapperton,  and  Oudney,  London,  1826. 


TRIPOLI 


575 


small  and  the  desert  wells  and  watering  places  are  often 
dry.  As  regards  the  coast,  it  is  extremely  difficult  to  fix 
the  exact  border  between  Egypt  and  Tripoli.  The  sea 
board  of  the  Libyan  Desert  is  so  little  known  to  Europeans 
that  the  spacious  harbours  of  Tebruk  (Tabraca  and  Tabarka) 
and  Bomba  (Bombsea)  have  almost  escaped  notice.  The 
land  bordering  the  sea  to  the  west  of  Cape  Ras  al-Tin  does 
not  partake  of  the  sterile  character  of  the  wastes  of  Barca. 
The  district  of  Jebel  al-Akhdar  ("the  Green  Mountain"), 
which  intervenes  between  Ras  al-Tin  and  Benghazi,  abounds 
in  wood,  water,  and  other  resources;  but  its  ports  are 
scarcely  worthy  of  the  name,  except  Derna  (Darnis),  where 
vessels  from  Alexandria  call  to  embark  honey,  wool,  and 
wax.  From  Mersa  Suza  (Apollonia,  later  Sozusa),  now  a 
mere  boat  cove,  but  once  a  powerful  city  of  Cyrenaica,  to 
Benghazi  the  coast  abounds  in  extensive  ruins.  Benghazi 
itself,  on  the  Bay  of  Sidra  (Syrtis  Major),  is  an  insignificant 
fortified  town  trading  in  cattle  and  other  produce.  The 
principal  products  of  the  country  are  corn,  barley,  olives, 
saffron,  figs,  and  dates, — these  last  being  perhaps  the  finest 
in  the  whole  of  North  Africa.  Fruit  also  is  abundant  in  cer 
tain  parts,  and  so  are  many  kinds  of  vegetables.  The  horses 
and  mules,  though  small,  are  capable  of  much  hard  work. 
The  native  tissues  and  pottery  are  almost  as  good  as  those 
of  Tunis.  Great  quantities  of  castor  oil  come  from  Tad- 
jura.  In  consequence  of  recent  events  in  Tunis,  Tripoli 
has  become  the  last  surviving  centre  of  the  caravan  trade 
to  Northern  Africa.  It  is  at  least  250  miles  nearer  the 
great  marts  of  the  interior  than  either  Tunis  or  Algiers. 
A  large  proportion  of  the  commerce  of  Tripoli  is  in  the 
hands  of  British  merchants  or  dealers  in  British  goods,  who 
send  cloth,  cutlery,  and  cotton  fabrics  southwards  and  re 
ceive  in  return  esparto  grass,  ivory,  and  ostrich  feathers. 
The  sirocco  blows  with  great  force  at  times  during  the 
autumn,  and  the  heat  is  as  a  rule  much  greater  than  in 
Tunis.  The  climate  is  very  variable ;  cold  nights  often 
succeed  warm  days;  storms  are  of  frequent  occurrence; 
and  rain  is  at  times  wanting  for  many  months.  In  addi 
tion  to  the  capital  TRIPOLI  (see  below),  called  Tarabulus 
al-Gharb  to  distinguish  it  from  the  town  of  the  same 
name  in  Syria,  the  only  important  places  are  Murzuk  and 
Ghadames  in  the  interior  and  Benghazi  (Berenice)  on  the 
coast.  The  population  of  the  country  consists  of  Moors, 
Arabs,  Kabyles,  Kuluglis  (descendants  of  Turkish  fathers 
and  Moorish  mothers),  Turks,  Jews,  Europeans,  and 
Negroes.  Nothing  like  a  census  has  ever  been  attempted, 
and  the  number  of  inhabitants  is  purely  a  matter  of  con 
jecture.  In  the  interior  the  population  is  very  scattered, 
and  it  is  not  probable  that  the  total  exceeds  from  800,000 
to  a  million.  The  Europeans  (2500  or  3000)  on  the  coast 
are  nearly  all  Maltese.  There  is  a  Jewish  colony  of  about 
4000  in  the  capital,  and  the  trade  is  almost  entirely  in 
their  hands  and  in  those  of  the  Maltese.1 

Since  1835  Tripoli  has  lost  the  semi-independent  character  of  a 
regency  which  it  formerly  enjoyed  in  common  with  Tunis,  and  has 
become  a  vilayet  or  outlying  province  of  the  Turkish  empire.  For 
administrative  purposes  it  is  divided  into  five  districts,  which 
are  again  subdivided  into  twenty-five  cantons,  the  former  being 
governed  by  motasarrifs  and  the  latter  by  caimacams.  Each  vill 
age  has  its  sheikh,  who  is  assisted  by  a  sort  of  municipal  council. 
Since  the  invasion  of  Tunis  by  the  French,  the  Turkish  garrison 
of  Tripoli  has  been  considerably  reinforced,  and  many  new  fortifi 
cations  are  partially  erected  on  the  coast.  The  chief  judge  or  cadi 
is  nominated  by  the  Porte ;  the  muftis  are  subject  to  his  authority. 
There  are  also  a  criminal  court  and  a  commercial  tribunal.  The 
taxes  are  collected  by  a  receiver -general,  also  nominated  from 
Constantinople,  and  they  press  very  heavily  on  all  classes  of  the 

1  The  best  known  English  work  on  Tripoli  is  F.  W.  and  H.  W. 
Beechey's  Proceedings  of  the  Expedition  to  Explore  the  Northern  Coast 
of  Africa  from  Tripoli  Eastwards,  London,  1828.  Admiral  W.  H. 
Smyth's  Mediterranean,  London,  1854,  contains  a  description  of  the 
coast.  See  also  Rae,  Country  of  the  Moors,  London,  1877,  and  Broad- 
ley,  Tunis  Past  and  Present,  London  and  Edinburgh,  1882. 


inhabitants.  The  principal  sources  of  revenue  are  the  usual  Mo 
hammedan  taxes.  The  constant  succession  of  Turkish  governors, 
each  of  whom  invariably  follows  a  different  policy  from  that  of  his 
predecessor,  has  been  fatal  to  the  material  progress  of  the  country. 
There  are  few  elementary  schools  in  the  capital,  and  instruction 
in  the  interior  is  entirely  limited  to  the  Koran. 

History. — After  falling  successively  into  the  hands  of  the  Phoe 
nicians,  Romans  (a  four-sided  triumphal  arch,  erected  in  honour 
of  Aurelius  Antoninus  and  Aurelius  Pius,  still  stands  near  the 
Marina  gate),  Vandals,  and  Greeks,  Tripoli  was  finally  conquered 
by  the  Arabs  twelve  centuries  ago,  and  has  remained  a  Moslem 
state  ever  since.  In  1510  Ferdinand  the  Catholic  of  Spain  took 
it,  and  thirteen  years  later  it  was  given  to  the  Knights  of  St  John, 
who  were  expelled  in  1553  by  the  Turkish  corsairs  Dragut  and  Sinan. 
Dragut,  who  afterwards  fell  in  Malta,  lies  buried  in  a  much  vener 
ated  kubba  close  to  one  of  the  mosques.  After  his  decease  the  con 
nexion  between  Tripoli  and  Constantinople  seems  to  have  been 
considerably  weakened.  But  the  Tripolitan  pirates  soon  became  the 
terror  and  scourge  of  the  Mediterranean ;  half  the  states  of  Europe 
seem  at  some  time  or  other  to  have  sent  their  fleets  to  bombard  the 
capital.  In  1714,  when  Hosain  ibn  'All  founded  the  present  line 
of  the  beys  of  Tunis,2  Ahmed  Pasha  Caramanli  achieved  independ 
ence,  and  his  descendants  governed  Tripoli  until  1835.  In  that 
year  the  Turks  took  advantage  of  a  civil  war  to  reassert  their 
authority,  and  since  that  date  Tripoli  has  been  governed  by  repre 
sentatives  of  the  sultan. 

The  khouan  (ikhwdn)  or  semi-religious  semi-political  fraternities 
which  exercise  such  considerable  influence  in  Tunis,  Algeria,  and 
Morocco  are  perhaps  still  more  powerful  in  Tripoli.  The  most 
remarkable  is  that  of  the  Senusiya,  the  centre  of  whose  authority 
is  Jaghbub  or  Jerabub,  north-west  of  the  oasis  of  Siwa.  The 
sectaries  of  Senusiya  are  found  in  all  parts  of  North  Africa,  but 
exist  in  unusual  force  in  Tripoli,  and  particularly  in  Ghadames 
and  Murzuk.  A  certain  halo  of  romance  surrounds  the  history 
of  this  powerful  sect ;  but  its  chief  has,  up  to  the  present  time 
(1887),  not  played  any  conspicuous  part  in  the  affairs  of  the  Soudan 
or  in  those  of  the  North  African  littoral.  Mohammed  el-Sem'isi 
came  originally  in  1830  from  Mostaghanem  in  Algeria.  He  acquired 
a  high  reputation  for  sanctity  at  Fez  in  Morocco.  After  a  visit  to 
Mecca  and  the  holy  places  he  started  a  zdwiya  or  convent-college 
at  Alexandria,  but,  being  excommunicated  by  the  sheikh  al-Islam 
at  Cairo,  he  fled  across  the  Libyan  Desert  to  the  Jebel  al-Akhdar 
near  Benghazi.  He  afterwards  removed  to  Jaghbub,  which  has 
never  been  visited  by  any  European  traveller.  Here  he  established 
his  zdwiya  in  the  midst  of  palm-groves  and  soon  gathered  nearly 
a  thousand  followers.  His  austere  doctrines  are  received  with 
enthusiasm  in  the  Moslem  states  of  Northern  and  Central  Africa. 
He  established  some  one  hundred  sanctuaries  in  every  considerable 
place  between  Morocco  and  Mecca,  and  appointed  mukaddemin  or 
lieutenants  in  nearly  every  part  of  Islam.  Seniisi  the  elder  died 
in  1860  and  was  succeeded  by  his  son,  who  bore  the  title  of  Al- 
Mahdi.  Under  his  rule  the  prosperity  of  the  zdwiya  at  Jerabub  is 
said  to  have  greatly  increased.  Pilgrims  to  Mecca  from  North 
Africa,  as  well  as  those  coming  from  Bornou  and  the  Saharan  pro 
vinces,  flock  there  to  seek  his  blessing.  He  not  only  receives  caravans 
of  ivory  and  ostrich  feathers  from  the  different  sultans  of  the  in 
terior,  but  cargoes  of  arms  and  ammunition  often  arrive  for  him  at 
the  almost  unknown  harbours  of  the  coast.  Eohlfs,  Nachtigal,  and 
Duveyrier  found  their  passage  barred  by  Senusian  agents.  It  was 
confidently  expected  Seniisi  would  make  some  demonstration  at  the 
beginning  of  the  14th  century  of  the  Hijra  (November  1882).  His 
followers  were,  however,  doomed  to  disappointment.  Most  of  the 
Tripolitan  sheikhs  are  affiliated  to  the  Senusiya  confraternity. 

From  an  archaeological  point  of  view  Tripoli  possesses  an  interest 
equal  to,  if  not  greater  than,  that  which  attaches  to  Tunis.  On 
this  subject  the  fullest  information  is  afforded  by  the  book  of  the 
Beecheys,  and  in  a  less  degree  by  that  of  Mr  Rae.  The  former  is 
illustrated  by  numerous  plans  and  engravings  and  still  affords  the 
safest  guide  to  the  antiquities  of  Tripoli.  (A.  M.  B. ) 

TRIPOLI,  the  capital  of  the  above  country,  is  situated 
in  32°  53'  40"  N.  lat.  and  13°  11'  32"  E.  long.,  on  a  pro 
montory  stretching  out  into  the  Mediterranean  and  forming 
a  small  bay.  Its  crenellated  enceinte  wall  has  the  form  of 
an  irregular  pentagon.  A  line  of  small  half-ruined  forts 
is  supposed  to  protect  one  side  of  the  harbour,  and  the 
castle  of  the  governor  the  other.  The  desert  almost  touches 
the  western  side  of  the  city,  while  on  the  east  is  the  ver 
dant  oasis  of  Meshiga,  where  are  still  to  be  seen  the  tombs 
of  the  Caramanlian  sultanas  and  the  twelve-domed  mar 
about  of  Sy  Hamonda.  In  the  town  itself  there  are  seven 


2  The  Letters  (London,  1819)  of  Richard  Tully,  who  was  consul  at 
Tripoli  from  1783  to  1793,  throw  a  strange  and  vivid  light  on  Tri 
politan  life  during  the  18th  ceiitury. 
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principal  mosques,  six  of  them  possessing  lofty  minarets 
in  the  Turkish  style.  The  streets  are  narrow,  dirty,  and 
unpaved ;  there  is  no  European  quarter  properly  so  called  : 
Tripoli  is  still  a  typical  Moorish  city.  Its  population  num 
bers  about  20,000. 

TRIPOLI  (Tardbulus),  a  town  of  Syria,  capital  of 
Liwa,  on  the  river  Kadisha  or  Abu  'All,  in  34°  26'  N.  lat. 
and  35°  50'  E.  long.,  is  situated  in  a  fertile  maritime  plain 
covered  with  orchards  and  dominated  by  a  castle  over 
hanging  a  gorge  of  the  river,  some  parts  of  which  are, 
perhaps,  the  work  of  the  crusaders.  The  port  (Al-Mina) 
is  about  two  miles  distant,  on  a  small  peninsula.  The 
population  is  estimated  at  17,000,  with  the  port  at  24,000 
or  a  little  more.  Nearly  half  of  these  are  Christians,  the 
Maronites  preponderating.  There  is  a  considerable  export 
of  silk  cocoons  and  a  native  silk  manufacture ;  the  sponge 
fishery  is  a  large  industry ;  tobacco  is  exported ;  and  soap 
is  made  from  the  olive  oil  of  the  district.  There  are 
eighteen  churches,  and  several  monasteries,  nunneries,  and 
large  khans. 

The  ancient  Phoenician  city  which  we  know  only  by  its  Greek 
name  of  Tripolis  was  the  seat  in  Persian  times  of  the  federal 
council  of  Sidon,  Tyre,  and  Aradus,  each  of  which  cities  had  its 
separate  quarter  in  the  "triple  town"  (see  vol.  xviii.  p.  809).  In 
the  second  and  first  centuries  B.C.  it  struck  coins,  on  which  it  is 
designated  a  "holy  and  autonomous"  city.  These  are  succeeded 
by  imperial  coins  ranging  from  32  B.  c.  to  221  A.  D.  About  450, 
and  again  in  550,  it  was  destroyed  by  earthquake.  The  Arabs 
took  it  in  638  after  a  prolonged  siege,  the  inhabitants  withdrawing 
by  sea.  It  appeal's  from  Beladhori  (p.  127)  that  at  this  time  the 
city  still  consisted  of  three  fortified  places.  Mo'awiya  recruited 
the  population  by  a  colony  of  Jews  and  gave  it  fortifications  and  a 
garrison  against  the  naval  attacks  of  the  Greeks,  who,  notwith 
standing,  retook  it  for  a  brief  space  in  the  time  of  Abdalmalik 
(Beladh.,  ut  sup.).  It  was  again  taken  by  the  Greeks  in  the  war  of 
966-69  and  was  besieged  by  Basil  II.  in  995,  after  which  date  it 
was  held  by  a  garrison  in  the  pay  of  the  Fatimite  caliphs  of 
Eg3'pt,  who  treated  the  city  with  favour  and  maintained  in  it  a 
trading  fleet.  At  this  time,  according  to  the  description  of  Nasiri 
Khosrau  (ed.  Schefer,  p.  40  sqq.),  who  visited  it  in  1047,  it  lay  on 
the  peninsula  of  Al-Mina,  bathed  on  three  sides  by  the  sea,  and 
had  about  20,000  inhabitants  and  important  industries  of  sugar 
and  paper-making.  Of  the  great  sea-walls  and  towers  there  are 
still  imposing  remains.  From  this  date  till  it  was  taken  by  the 
crusaders,  after  a  five  years'  siege,  in  1109,  the  ruling  family  was 
that  of  'Ammar,  who  founded  a  library  of  over  100,000  volumes. 
Under  the  crusaders  Tripoli  continued  to  flourish,  exported  glass 
to  Venice,  and  had  4000  looms  (Quatremere,  Hist,  des  Sultans 
Mamlouks,  ii.  103).  In  1289  it  was  taken  and  destroyed  by  the 
sultan  Kalai'm  of  Egypt,  and  a  new  city  was  begun  on  the  present 
site,  which  rapidly  rose  to  importance  (Ibn  Batiita,  i.  137).  Its 
mediaeval  prosperity  has  obliterated  most  relics  of  remoter  antiquity. 

See  Renan,  Mission  de  Phenicie,  p.  129  sqq. 

TRIPOLITZA,  officially  TRIPOLIS,  a  town  of  Greece, 
capital  of  the  nomarchy  of  Arcadia,  is  situated  in  a  plain 
3000  feet  above  sea-level,  22  miles  south-west  of  Argos. 
The  name  has  reference  to  the  three  ancient  cities  of  Man- 
tinea,  Pallantium,  and  Tegea,  of  which  Tripolitza  is  the 
modern  representative.  Before  the  war  of  independence  it 
was  the  capital  of  the  Morea  and  the  seat  of  a  pasha,  with 
about  20,000  inhabitants;  but  in  1821  it  was  taken  and 
sacked  by  the  insurgents,  and  in  1825  its  ruin  was  com 
pleted  by  Ibrahim  Pasha.  The  town  has  since  been  re 
built,  and  now  (1887)  contains  about  10,000  inhabitants. 

TRISMEGISTUS.     See  HERMES  TRISMEGISTUS. 

TRISTAN.     See  ROMANCE,  vol.  xx.  p.  644  sq. 

TRISTAN  DA  CUNHA,  a  group  of  three  small  vol 
canic  islands,  situated  in  the  South  Atlantic  nearly  midway 
between  the  Cape  of  Good  Hope  and  the  coast  of  South 
America,  the  summit  of  the  largest  being  in  37°  5'  50"  S. 
lat.  and  12°  16'  40"  W.  long.  They  rise  from  the  low 
submarine  elevation  which  runs  down  the  centre  of  the 
Atlantic  and  on  which  are  likewise  situated  Ascension,  St. 
Paul's  Rocks,  and  the  Azores  ;  the  average  depth  on  this 
ridge  is  from  1600  to  1700  fathoms,  while  depths  of  3000 
fathoms  are  found  on  each  side  of  it.  The  depth  between 


the  islands  is  in  some  places  over  1000  fathoms.  Tristan, 
the  largest  and  northernmost  island,  is  nearly  circular  in 
form,  about  7  miles  in  diameter,  with  a  volcanic  cone  in 
the  centre  (7640  feet).  Precipitous  cliffs,  1000  to  2000 
feet  in  height,  rise  directly  from  the  ocean  on  all  sides, 
except  on  the  north-west,  where  there  is  an  irregular  plain, 
100  feet  above  the  sea,  and  2£  miles  in  length  and  \  mile 
in  breadth.  The  crater  of  the  central  cone  is  said  to  be 
filled  with  a  freshwater  lake  which  never  freezes.  Inac 
cessible  Island,  the  westernmost  of  the  group,  is  about  20 
miles  from  Tristan.  It  is  quadrilateral  in  form,  the  sides 
being  about  2  miles  long.  The  highest  point  (1840  feet) 
is  on  the  west  side  ;  all  round  there  are  perpendicular  cliffs 
1000  feet  in  height.  At  the  base  of  these  are  in  some 
places  narrow  fringes  of  beach  a  few  feet  above  the  sea- 
level.  Nightingale  Island,  the  smallest  and  most  southern 
of  the  group,  is  10  miles  from  Inaccessible  Island.  Its 
coasts,  unlike  those  of  the  other  two  islands,  are  surrounded 
by  low  cliffs,  from  which  there  is  a  gentle  slope  up  to  two 
peaks,  the  one  1100  feet,  the  other  960  feet  high.  There 
are  two  small  islets — Stoltenkoff  (325  feet)  and  Middle 
(150  feet) — and  several  rocks  adjacent  to  the  coast.  The 
rocks  are  feldspathic  basalt,  dolerite,  augite-andesite,  side- 
romelane,  and  palagonite;  some  specimens  of  the  basalt 
have  porphyritic  augite.  The  caves  in  Nightingale  Island 
indicate  that  it  has  been  elevated  several  feet.  On  almost 
all  sides  the  islands  are  surrounded  by  a  broad  belt  of 
kelp,  the  gigantic  southern  sea- weed  (Macrocystis  pyrifera), 
through  which  a  boat  may  approach  the  rocky  shores  even 
in  stormy  weather.  There  is  no  good  or  safe  anchorage. 
The  beaches  and  lower  lands  are  covered  with  a  dense 
growth  of  tussock  grass  (Spartina  arundinacea),  8  to 
10  feet  in  height,  which  shelters  millions  of  penguins 
(Eudyptes  chrysocoma),  which  there  form  their  rookeries. 
There  is  one  small  tree  (Phylica  nitidct),  which  grows  in 
detached  patches  on  the  lower  grounds.  Independently 
of  introduced  plants,  fifty-five  species  have  been  collected 
in  the  group,  twenty- nine  being  flowering  plants  and 
twenty-six  ferns  and  lycopods.  A  majority  of  the  species 
are  characteristic  of  the  present  general  flora  of  the  south 
temperate  zone  rather  than  any  particular  part  of  it : 
botanically  the  group  is  generally  classed  with  the  islands 
of  the  Southern  Ocean.  A  finch  (Nesospiza  acunhee),  a 
thrush  (Nesocichla  eremita),  and  a  water  hen  (Gallinula 
nesiotis)  are  the  only  land  birds — the  first  two  being 
peculiar  to  the  islands.  In  addition  to  the  penguins 
numerous  other  sea  birds  nest  on  the  islands,  as  petrels, 
albatrosses,  terns,  skuas,  and  prions.  One  or  two  land 
shells,  a  few  spiders,  several  Coleoptera,  a  small  lepidopter, 
and  a  few  other  insects  are  recorded,  but  no  Ortlioptera  or 
Hymenoptera.  The  prevailing  winds  are  westerly.  De 
cember  to  March  is  the  fine  season.  The  climate  is  mild 
and  on  the  whole  healthy,  the  temperature  averaging  68° 
Fahr.  in  summer,  55°  in  winter, — sometimes  falling  to  40°. 
Rain  is  frequent ;  hail  and  snow  fall  occasionally  on  the 
lower  grounds.  The  sky  is  usually  cloudy.  The  islands 
have  a  cold  and  barren  appearance.  The  tide  rises  and 
falls  about  four  feet. 

The  islands  were  discovered  and  named  by  the  Portuguese  in 
1506.  The  Dutch  described  them  in  1643.  D'Etcheverri  landed 
on  them  in  the  year  1767,  when  he  gave  Nightingale  and  In 
accessible  Islands  their  names.  Their  exact  geographical  position 
was  determined  by  Captain  Denham  in  1852,  and  the  "Challenger" 
completed  the  exploration  of  the  group  in  1873.  When  first  dis 
covered  the  islands  were  uninhabited.  Towards  the  end  of  the 
18th  and  in  the  beginning  of  the  19th  century  several  sealers  resided 
on  them  for  longer  or  shorter  periods.  In  1816  the  islands  were 
taken  possession  of  by  Great  Britain.  In  1817  the  garrison  was 
withdrawn,  but  Corporal  William  Glass,  his  wife  and  family,  and 
two  men  were  allowed  to  remain.  This  small  colony  received  addi 
tions  from  time  to  time  from  shipwrecks,  from  whalers,  and  from 
the  Cape  of  Good  Hope.  In  1826  there  were  7  men  and  2  women 
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besides  children.  lu  1873  there  were  84  inhabitants,  in  1886  97. 
They  possess  cattle,  sheep,  and  geese.  There  are  usually  good 
potato  crops.  The  settlement  has  always  been  on  the  flat  stretch 
of  laud  on  the  north-west  of  Tristan,  and  is  called  Edinburgh.  Two 
Germans  lived  for  several  years  on  Inaccessible  Island,  but  with 
this  exception  there  have  been  no  settlements  either  on  this  or  on 
Nightingale  Island. 

TRITON.  The  genus  Triton  was  constituted  by  Lau- 
renti,  in  his  Synopsis  Reptilium,  and  the  name  was  adopted 
by  nearly  all  writers  on  Amphibia.  In  Brit.  Mus.  Cat.  : 
Batrachia  Gradientia,  by  G.  A.  Boulenger,  the  genus  is 
expanded  and  called  by  the  name  Molge,  which  was  used 
by  Merrem  in  his  Tentamen  Syst.  Amphibia,  1820.  The 
genus  belongs  to  the  division  Mecodonta  of  the  family 
tialamandrida  in  Strauch's  classification  (see  AMPHIBIA, 
vol.  i.  p.  771).  The  definition  of  Molge  given  by  Boulenger, 
which  closely  agrees  with  that  of  Triton  adopted  by  Strauch, 
is  as  follows.  Tongue  free  along  the  sides,  adherent  or 
somewhat  free  posteriorly.  Palatine  teeth  in  two  straight 
or  slightly  curved  series.  Fronto-squamosal  arch  present 
(except  in  J/.  cristatus),  ligamentous  or  bony.  Toes  five. 
Tail  compressed.  In  Bell's  British  Reptiles,  2d  ed.,  1849, 
four  species  were  described  as  occurring  in  Britain.  Ac 
cording  to  Boulenger,  there  are  only  three  British  species, 
Molge  cristata,  Boul.  (Laurenti),  J/.  vulgaris,  Boul.  (Linn.), 
and  M.  palmata,  Boul.  (Schneider).  We  give  a  short  ac 
count  of  these  under  the  names  Triton  cristatm,  T.  vul 
garis,  and  T.  palmatus  respectively. 

The  name  Triton  cristatus  for  the  first  species  has  been  used  by 
a  great  number  of  authoritative  writers  on  Amphibia,  including 
Lauren ti,  Tschudi,  Bonaparte,  Dumeril  and  Bibron,  and  Strauch, 
and  also  by  Bell  and  Fleming  among  students  of  British  fauna. * 
The  diagnosis  of  T.  cristatus  is  as  follows : — The  males  have  a 
dorsal  crest  which  is  toothed  ;  the  fronto-s<iuamosal  arch  is  absent ; 
the  colour  of  the  ventral  surface  is  orange  with  black  spots.  This 
species  is  commonly  known  as  the  great  water-newt.  The  average 
length  of  the  adult  is  6  inches.  The  colours  are  most  brilliant  in 
the  male,  and  more  developed  in  the  breeding  season — spring  and 
summer — than  in  winter.  The  back  is  blackish  or  yellowish  brown, 
with  round  black  spots  ;  the  sides  of  the  tail  are  white.  The 
dorsal  crest  of  the  male  is  separated  entirely  from  the  tail  crest, 
and  both  disappear  in  winter.  The  skin  is  covered  with  warty 
tubercles.  There  are  no  parotids  ;  but  glandular  pores  are  present 
over  the  eyes  and  in  a  longitudinal  series  along  each  side.  The 
species  is  pretty  common  in  ponds  and  ditches  in  most  parts  of 
Britain,  but  more  abundant  in  the  south  than  in  the  north  ;  in 
the  neighbourhood  of  London  it  is  found  in  great  numbers.  Its 
food  consists  of  aquatic  insects  and  other  small  animals  ;  in  the 
spring  it  devours  the  young  tadpoles  of  the  frog  with  avidity,  and 
occasionally  it  feeds  on  the  smaller  species,  T.  vulgaris.  In  winter 
it  hibernates,  either  quitting  the  water  and  hiding  under  stones  or 
remaining  torpid  at  the  bottom  of  the  water.  It  breeds  chiefly  in 
May  and  June.  As  in  all  Salamandridn,  a  true  copulation  takes 
place  and  the  fertilization  of  the  ova  is  internal.  The  female 
deposits  each  egg  separately  in  the  fold  of  a  leaf,  which  she  bends 
by  means  of  her  hind  feet ;  the  adhesive  slime  surrounding  the 
vitellus  keeps  the  leaf  folded.  The  tadpole  when  first  hatched  is 
much  more  fish-like  in  form  than  that  of  the  frog,  the  body  dimin 
ishing  in  thickness  gradually  to  the  end  of  the  tail.  A  continuous 
median  fin  runs  along  the  back  from  the  head,  round  the  end  of  the 
tail,  along  the  ventral  median  line,  to  the  region  of  the  gills,  thus 
extending,  as  in  many  fish  larvae,  in  front  of  the  anus.  The  larva 
possesses  three  pairs  of  branched  external  gills,  and  in  front  of 
these  a  pair  of  processes  by  which  it  can  adhere  to  fixed  objects  in 
the  water.  T.  cristatus  is  abundant  throughout  Europe,  ranging 
from  Sweden  and  Russia  southwards  to  Greece,  and  from  Britain 
to  the  Caucasus. 

The  diagnosis  of  T.  vulgaris,  the  Lissotriton  punctatus  of  Bell, 
is  : — Males  with  a  dorsal  crest  continuous  with  the  caudal,  and 
festooned  ;  belly  not  brilliantly  coloured  ;  back  spotted.  This 
species,  often  called  the  common  or  small  newt,  has  a  smooth  skin, 
no  glandular  pores  on  the  sides,  but  two  patches  on  the  head.  It 
is  as  abundant  in  Britain  as  the  former,  or  more  so,  but  differs 
somewhat  in  habits,  in  autumn  and  winter  being  almost  entirely 
terrestrial,  and  only  living  in  water  during  the  breeding  season. 
Like  the  former  species  it  is  carnivorous.  It  is  found  in  most  parts 
of  Britain,  and  throughout  Europe,  except  in  the  south  of  France, 
Spain,  and  Portugal ;  it  also  extends  into  temperate  Asia. 

T.  palmatus  Tschudi  (Schneider),  the  Lissotriton  palmipes  of 
Bell,  is  thus  distinguished  :— Male  with  dorsal  crest,  which  is  low 


1  The  species  of  Triton  are  called  in  English  efts,  evets,  or  newts. 


with  an  even  margin  and  continuous  with  the  caudal ;  fronto- 
squamosal  arch  long ;  toes  in  male  webbed.  Other  less  distinctive 
features  are  that  the  back  is  flattened,  with  a  raised  line  on  each 
side,  and  the  tail  in  the  male  truncate,  terminating  in  a  short 
slender  filament.  This  species  is  not  so  common  in  Britain  as  the 
other  two ;  it  is  widely  distributed  throughout  Europe.  It  was 
first  discovered  in  Britain  in  1843. 

Boulenger  recognizes  nineteen  species  of  Molyc,  of  which  nine 
besides  those  found  in  Britain  are  European.  Only  two  species 
occur  in  America.  Strauch  gives  twenty  species. 

TRIUMPH,  an  honour  awarded  to  generals  in  ancient 
Rome  for  decisive  victories  over  foreign  enemies ;  for 
victories  in  civil  war  or  over  rebels  a  triumph  was  not 
allowed.  The  power  of  granting  a  triumph  rested  with 
the  senate ;  and  it  was  a  condition  of  granting  it  that 
the  victorious  general,  on  his  return  from  the  war,  should 
not  have  entered  the  city  until  he  entered  it  in  triumph. 
Lucullus  on  his  return  from  Asia  waited  outside  of  Rome 
three  years  for  his  triumph.  The  triumph  consisted  of  a 
solemn  procession,  which,  starting  from  the  Campus  Martius 
outside  the  city  walls,  passed  through  the  city  to  the  Capitol. 
Rome  was  en  fete,  the  streets  gay  with  garlands,  the 
temples  open.  The  procession  was  headed  by  the  magis 
trates  and  senate,  who  were  followed  by  trumpeters  and 
then  by  the  spoils,  which  included  not  only  arms,  standards, 
statues,  ifec.,  but  also  representations  of  battles,  and  of  the 
towns,  rivers,  and  mountains  of  the  conquered  country, 
models  of  fortresses,  *kc.  Next  came  the  victims  destined 
for  sacrifice,  especially  white  oxen  with  gilded  horns. 
They  were  followed  by  the  prisoners  who  had  not  been 
sold  as  slaves  but  kept  to  grace  the  triumph ;  they  were 
put  to  death  when  the  procession  reached  the  Capitol.  The 
chariot  which  carried  the  victorious  general  (triumphator) 
was  crowned  with  laurel  and  drawn  by  four  horses.  The 
general  was  attired  like  the  Capitoline  Jupiter  in  robes  of 
purple  and  gold  borrowed  from  the  treasury  of  the  god ; 
in  his  right  hand  he  held  a  laurel  branch,  in  his  left  an 
ivory  sceptre  with  an  eagle  at  the  point.  Above  his  head 
the  golden  crown  of  Jupiter  was  held  by  a  slave  who  re 
minded  him  in  the  midst  of  his  glory  that  he  was  a 
mortal  man.  Last  came  the  soldiers  shouting  lo  triumphe 
and  singing  songs  both  of  a  laudatory  and  scurrilous  kind. 
On  reaching  the  temple  of  Jupiter  on  the  Capitol,  the 
general  placed  the  laurel  branch  (in  later  times  a  palm 
branch)  on  the  lap  of  the  image  of  the  god,  and  then 
offered  the  thank -offerings.  A  feast  of  the  magistrates 
and  senate,  and  sometimes  of  the  soldiers  and  people,  con 
cluded  the  ceremony,  which  in  earlier  times  lasted  one 
day  but  in  later  times  occupied  several.  A  naval  or 
maritime  triumph  was  sometimes  celebrated  for  victories 
at  sea.  Generals  who  were  not  allowed  a  regular  triumph 
by  the  senate  had  a  right  to  triumph  at  the  temple  of 
Jupiter  Latiaris  on  the  Alban  Mount. 

TRIVANDRUM,  a  town  of  India,  capital  of  the  native 
state  of  TRAVANCORE  (q.v.),  is  situated  in  8°  29'  3"  N.  lat. 
and  76°  59'  9"  E.  long.,  near  the  coast,  not  far  from  Cape 
Comorin.  It  is  the  residence  of  the  maharajah,  and  con 
tains  an  observatory  and  a  museum,  besides  several  other 
fine  buildings.  Commercially  it  is  inferior  in  importance 
to  Aleppi,  the  trade  centre  of  the  state.  In  1881  it  had  a 
population  of  37,652. 

TROAD  AND  TROY.     The  Troad  (17  T/^as),  or  land  of  Geogra- 
Troy,  is  the  north-western  promontory  of   Asia   Minor,  l^'0*1 
The  name  "  Troad  "  is  never  used  by  Homer,— who  calls  JJ* 
the  land,  like  the  city,  Tpoirj, — but  is  already  known  to 
Herodotus.     The  Troad  is  bounded  on  the  north  by  the 
Hellespont  and  the  westernmost  part  of  the  Propontis, 
on  the  west  by  the  ^Egean  Sea,  and  on  the  south  by  the 
Gulf  of  Adramyttium.     The  eastern  limit  was  variously 
defined  by  ancient  writers.     In  the  widest  acceptation,  the 
Troad  was  identified  with  the  whole  of  western  and  south 
western  Mysia,  from  the  vEsepus,  which  flows  into  the 
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Propontis  a  little  west  of  Cyzicus,  to  the  Caicus,  which 
flows  into  the  ^Egean  south  of  Atarneus.  But  the  true 
eastern  boundary  is  undoubtedly  the  range  of  Ida,  which, 
starting  from  near  the  south-east  angle  of  the  Adramyttian 
Gulf,  sends  its  north-western  spurs  nearly  to  the  coast  of 
the  Propontis,  in  the  region  west  of  the  ^Esepus  and  east 
of  the  Granicus.  Taking  Ida  for  the  eastern  limit,  we 
have  the  definition  which,  as  Strabo  says,  best  corresponds 
with  the  actual  usage  of  the  name  Troad.  Ida  is  the  key 
to  the  physical  geography  of  the  whole  region  ;  and  it  is 
the  peculiar  character  which  this  mountain-system  imparts 
to  the  land  west  of  it  that  constitutes  the  real  distinctness 
of  the  Troad  from  the  rest  of  Mysia.  Nature  has  here 
provided  Asia  Minor  with  an  outwork  against  invaders 
from  the  north-west ;  and  as  in  the  dawn  of  Greek  legend 
the  Troad  is  the  scene  of  the  struggle  between  Agamem 
non  and  Priam,  so  it  was  in  the  Troad  that  Alexander 
won  the  battle  which  opened  a  path  for  his  further 
advance. 

Natural  The  length  of  the  Troad  from  north  to  south — taking  a 
divisions,  straight  line  from  the  north-west  point,  Cape  Sigeum  (Yeni 
Shehr),  to  the  south-west  point,  Cape  Lectum  (Baba-Calessi) 
— may  be  roughly  given  as  forty  miles.  The  breadth,  from 
the  middle  point  of  the  west  coast  to  the  main  range  of  Ida, 
is  not  much  greater.  The  whole  central  portion  of  this 
area  is  drained  by  the  Mendere  (the  ancient  Scamander), 
which  rises  in  Ida  and  is  by  far  the  most  important  river 
of  the  Troad.  The  basin  of  the  Mendere  is  divided  by 
hills  into  two  distinct  parts,  a  southern  and  a  northern 
plain.  The  southern — anciently  called  the  Samonian  plain 
— is  the  great  central  plain  of  the  Troad,  and  takes  its 
modern  name  from  Bairamitch,  the  chief  Turkish  town, 
which  is  situated  in  the  eastern  part  of  it  near  Ida.  It 
is  of  an  elongated  form,  the  extent  from  north  to  south 
being  large  in  proportion  to  the  average  width,  and  is  en 
closed  by  hills  which,  especially  towards  the  south,  are  low 
and  undulating.  From  the  north  end  of  the  plain  of  Bair 
amitch  the  Mendere  winds  in  large  curves  through  deep 
gorges  in  inetamorphic  rocks,  and  issues  into  the  northern 
plain,  stretching  to  the  Hellespont.  This  is  the  plain  of 
Troy,  which  has  an  average  length  of  seven  or  eight  miles 
from  north  to  south,  with  a  breadth  of  some  two  or  three 
from  east  to  west.  The  hills  which  enclose  it  on  the  south 
and  east  are  quite  low,  and  towards  the  east  the  acclivities 
are  in  places  so  gentle  as  to  leave  the  limits  of  the  plain 
somewhat  indefinite.  Next  to  the  basin  of  the  Mendere, 
with  its  two  plains,  the  best  marked  feature  in  the  river- 
system  of  the  Troad  is  the  valley  of  the  Touzla,  the  ancient 
Satniois.  The  Touzla  rises  in  the  western  part  of  Mount 
Ida,  south  of  the  plain  of  Bairamitch,  from  which  its 
valley  is  divided  by  hills ;  and,  after  flowing  for  many 
miles  almost  parallel  with  the  south  coast  of  the  Troad, 
from  which,  at  Assus,  it  is  less  than  a  mile  distant,  it 
enters  the  ^Egean  about  ten  miles  north  of  Cape  Lectum. 
Three  alluvial  plains  are  comprised  in  its  course.  The 
easternmost  of  these,  into  which  the  river  issues  from 
rugged  mountains  of  considerable  height,  is  long  and 
narrow.  The  next  is  the  broad  plain,  which  is  overlooked 
by  the  lofty  site  of  Assus,  and  which  was  a  fertile  source 
of  supply  to  that  city.  The  third  is  the  plain  at  the 
embouchure  of  the  river  on  the  west  coast.  This  was 
anciently  called  the  Halesian  ('AA^criov)  plain,  partly  from 
the  maritime  salt-works  at  Tragasse,  near  the  town  of 
Hamaxitus,  partly  also  from  the  hot  salt-springs  which 
exist  at  some  distance  from  the  sea,  on  the  north  side  of 
the  river,  where  large  formations  of  rock-salt  are  'also 
found.  Maritime  salt-works  are  still  in  operation  at  the 
mouth  of  the  river,  and  its  modern  name  (Touzla  =  salt) 
Coasts,  preserves  the  ancient  association.  A  striking  feature  of 
the  southern  Troad  is  the  high  and  narrow  plateau  which 


runs  parallel  with  the  Adramyttian  Gulf  from  east  to  west, 
forming  a  southern  barrier  to  the  valley  of  the  Touzla, 
and  walling  it  off  from  a  thin  strip  of  seaboard.  This 
plateau  seems  to  have  been  formed  by  a  volcanic  upheaval 
which  came  late  in  the  Tertiary  period,  and  covered  the 
limestone  of  the  south  coast  with  two  successive  flows  of 
trachyte.  The  lofty  crag  of  Assus,  washed  by  the  sea,  is 
like  a  tower  standing  detached  from  this  line  of  mountain- 
wall.  The  western  coast  is  of  a  different  character. 
North  of  the  Touzla  extends  an  undulating  plain,  narrow 
at  first,  but  gradually  widening.  Much  of  it  is  covered 
with  the  valonia  oak  (Quercus  jEgilops),  one  of  the  most 
valuable  products  of  the  Troad.  Towards  the  middle  of 
the  west  coast  the  adjacent  ground  becomes  higher,  with 
steep  acclivities,  which  sometimes  rise  into  peaks ;  and 
north  of  these,  again,  the  seaboard  subsides  towards  Cape 
Sigeum  into  rounded  hills,  mostly  low. 

The  timber  of  the  Troad  is  supplied  chiefly  by  the  pine-  Natural 
forests  on  the  slopes  of  Mount  Ida.  But  nearly  all  the  products, 
plains  and  hills  are  more  or  less  well  wooded.  Besides  the 
valonia  oak,  the  elm,  willow,  cypress,  and  tamarisk  shrub 
abound.  Lotus,  galingale,  and  reeds  are  still  plentiful, 
as  in  Homeric  days,  about  the  streams  in  the  Trojan  plain. 
The  vine,  too,  is  cultivated,  the  Turks  making  from  it  a 
kind  of  syrup  and  a  preserve.  In  summer  and  autumn 
water-melons  are  among  the  abundant  fruits.  Cotton, 
wheat,  and  Indian  corn  are  also  grown.  The  Troad  is, 
indeed,  a  country  highly  favoured  by  nature — with  its 
fertile  plains  and  valleys,  abundantly  and  continually  irri 
gated  from  Ida,  its  numerous  streams,  its  fine  west  sea 
board,  and  the  beauty  of  its  scenery.  Under  a  good 
government,  it  could  not  fail  to  be  exceedingly  prosperous. 
Under  Turkish  rule,  the  natural  advantages  of  the  land 
suffice  to  mitigate  the  poverty  of  the  sparse  population, 
but  have  scarcely  any  positive  result. 

In  the  Homeric  legend,  with  which  the  story  of  the  Early 
Troad  begins,  the  people  called  the  Troes  are  ruled  by  a  'listory  > 
king  Priam,  whose  realm  includes  all  that  is  bounded  by 
"Lesbos,  Phrygia,  and  the  Hellespont"  (II.,  xxiv.  544), 
i.e.,  the  whole  "  Troad,"  with  some  extension  of  it,  beyond 
Ida,  on  the  north-west.  According  to  Homer,  the  Achseans 
under  Agamemnon  utterly  and  finally  destroyed  Troy,  the 
capital  of  Priam,  and  overthrew  his  dynasty.  But  there  is 
an  Homeric  prophecy  that  the  rule  over  the  Troes  shall  be 
continued  by  ^Eneas  and  his  descendants.  From  the 
"  Homeric  "  Hymn  to  Aphrodite,  as  well  as  from  a  passage 
in  the  20th  book  of  the  Iliad  (75-353) — a  passage  un 
doubtedly  later  than  the  bulk  of  the  book — it  is  certain 
that  in  the  seventh  or  sixth  century  B.C.  a  dynasty  claim 
ing  descent  from  ^Eneas  reigned  in  the  Troad,  though  the 
extent  of  their  sway  is  unknown.  The  Homeric  tale  of 
Troy  is  a  poetic  creation,  for  which  the  poet  is  the  sole 
witness.  The  analogy  of  the  French  legends  of  Charle 
magne  warrants  the  supposition  that  an  Achaean  prince 
once  held  a  position  like  that  of  Agamemnon.  We  may 
suppose  that  some  memorable  capture  of  a  town  in  the 
Troad  had  been  made  by  Greek  warriors.  But  we  cannot 
regard  the  Iliad  in  any  closer  or  more  exact  sense  as  the 
historical  document  of  a  war.  The  geographical  compact 
ness  of  the  Troad  is  itself  an  argument  for  the  truth  of 
the  Homeric  statement  that  it  was  once  united  under  a 
strong  king.  How  that  kingdom  was  finally  broken  up  is 
unknown.  Thracian  hordes,  including  the  Treres,  swept 
into  Asia  Minor  from  the  north-west  about  the  beginning 
of  the  seventh  century  B.C.,  and  it  is  probable  that,  like 
the  Gauls  and  Goths  of  later  days,  these  fierce  invaders 
made  havoc  in  the  Troad.  The  Ionian  poet  Callinus  has 
recorded  the  terror  which  they  caused  further  south. 

A  new  period  in  the  history  of  the  Troad  begins  with 
the  foundation  of  the  Greek  settlements.      The  earliest 
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and  most  important  of  these  were  ^Eolic.  Lesbos  and 
Cyme  in  ^Eolis  seem  to  have  been  the  chief  points  from 
which  the  first  ^Eolic  colonists  worked  their  way  into  the 
Troad.  Commanding  positions  on  the  coast,  such  as 
Assus  and  Sigeum,  would  naturally  be  those  first  occupied ; 
and  some  of  them  may  have  been  in  the  hands  of  ^Eolians 
as  early  as  the  10th  century  B.C.  It  appears  from  Hero 
dotus  (v.  95)  that  about  620  B.C.  Athenians  occupied 
Sigeum,  and  were  resisted  by  ^Eolic  colonists  from  Myti- 
lene  in  Lesbos,  who  had  already  established  themselves  in 
that  neighbourhood.  Struggles  of  this  kind  may  help  to 
account  for  the  fact  noticed  by  Strabo,  that  the  earlier 
colonies  had  often  migrated  from  one  site  in  the  Troad  to 
another.  Such  changes  of  seat  have  been,  he  observes, 
frequent  causes  of  confusion  in  the  topography ;  and  the 
fact  has  an  important  bearing  on  attempted  identifications 
of  the  more  obscure  ancient  sites. 

Among  the  Greek  towns  in  the  Troad,  three  stand  out 
Greek  with  especial  prominence — Ilium  in  the  north,  Assus  in 
Ilium.  the  south,  and  Alexandria  Troas  in  the  west.  The  site  of 
the  Greek  Ilium  is  marked  by  the  low  mound  of  Hissarlik 
("place  of  fortresses ")  in  the  Trojan  plain,  about  three 
miles  from  the  Hellespont.  The  early  Greek  settlers  in. 
the  Troad  naturally  loved  to  take  Homeric  names  for 
their  towns.  The  fact  that  Homer  places  the  town  of 
Dardania  far  inland,  on  the  slopes  of  Ida,  did  not  hinder 
the  founders  of  the  ^Eolic  Dardanus  from  giving  that 
name  to  their  town  on  the  shores  of  the  Hellespont.  The 
site  of  the  historical  Thymbra,  again,  cannot  be  reconciled 
with  that  of  the  Homeric  Thymbra.  Similarly,  the  choice 
of  the  name  Ilion  in  no  way  justifies  the  assumption  that 
the  Greek  settlers  found  that  spot  identified  by  tradition 
with  the  site  of  the  town  which  Homer  calls  Ilios.  It 
does  not  even  warrant  the  hypothesis  that  they  found  a 
shrine  of  Athene  Ilias  existing  there.  For  them,  it  would 
be  enough  that  the  sounding  name  could  be  safely  appro 
priated, — the  true  site  of  Homeric  Ilias  being  forgotten  or 
disputed, — and  that  their  town  was  at  least  in  the  neigh 
bourhood  of  the  Homeric  battlefields.  The  Greek  Ilium 
may  have  been  founded  about  700  B.C.  It  is  noticeable 
that  no  ancient  writer  suggests  a  later  date  than  the  time 
of  Croesus  (c.  550  B.C.);  and  Strabo  says  that  the 
establishment  of  the  colony  at  Hissarlik — after  previous 
occupation  of  a  different  site — took  place  "in  the  time 
of  the  Lydians  "  (firl  AvSwv).  It  would  be  reasonable  to 
infer  that  the  Greek  Ilium  preserved  some  well-marked 
traces  of  Lydian  influence,  perhaps  in  architecture  or  art, 
perhaps  in  manners  or  traditions.  The  traces  of  Lydian 
workmanship  found  in  the  excavations  at  Hissarlik  are 
thus  easily  explained,  without  recourse  to  the  shadowy 
hypothesis  of  a  distinct  Lydian  settlement  on  the  spot. 
When  Xerxes  visited  the  Trojan  plain,  he  "went  up  to 
the  Pergamon  of  Priam,"  and  afterwards  sacrificed  to  the 
Ilian  Athene  (Herod.,  vii.  42).  It  is  doubtful  whether  the 
"  Pergamon  "  meant  was  at  the  Greek  Ilium,  or  at  another 
site  (to  be  mentioned  presently),  Bunarbashi ;  strong 
reasons  in  favour  of  the  latter  have  lately  been  adduced 
by  Mr  George  Nikolaides,  in  his  'IXtaSos  Si-pcn^yi/cr) 
Ataa-Keu^.  In  the  4th  century  Ilion  is  mentioned  among 
the  towns  of  the  Troad  which  yielded  to  Dercyllidas  (399 
B.C.),  and  as  captured  by  Charidemus  (359  B.C.).  It  pos 
sessed  walls,  but  was  a  petty  place,  of  little  strength.  In 
344  B.C.  Alexander,  on  landing  in  the  Troad,  visited 
Ilium.  In  their  temple  of  Athene  the  Ilians  showed  him 
arms  which  had  served  in  the  Trojan  war,  including  the 
shield  of  Achilles.  Either  then,  or  after  the  battle  of 
Granicus,  Alexander  directed  that  the  town  should  be 
enlarged,  and  should  have  the  rank  of  "  city,"  with  politi 
cal  independence,  and  exemption  from  tribute.  The  battle 
of  Ipsus  (301  B.C.)  added  north-western  Asia  Minor  to  the 


dominions  of  Lysimachus,  who  executed  the  intentions 
of  Alexander.  He  gave  Ilium  a  wall  5  miles  in  circum 
ference,  incorporating  with  it  some  decayed  towns  of  the 
neighbourhood,  and  built  a  handsome  temple  of  Athene. 
In  the  3d  century  B.C.  Ilium  was  the  head  of  a  federal 
league  (KOIVOV)  of  free  Greek  towns,  which  probably  in 
cluded  the  district  from  Lampsacus  on  the  Hellespont  to 
Gargara  on  the  Adramyttian  Gulf.  Twice  in  that 
century  Ilium  was  visited  by  Gauls.  On  the  first  occasion 
(278  B.C.)  the  Gauls,  under  Lutarius,  sought  to  establish 
a  stronghold  at  Ilium,  but  speedily  abandoned  it  as  being 
too  weak  for  their  purpose.  Forty  years  later  (218  B.C.) 
Gauls  were  brought  over  by  Attalus  I.  to  help  him  in  his 
war  against  Achseus.  After  deserting  his  standard  they 
proceeded  to  pillage  the  towns  on  the  Hellespont,  and 
finally  besieged  Ilium,  from  which,  however,  they  were 
driven  off  by  the  troops  of  Alexandria  Troas.  At  the 
beginning  of  the  2d  century  B.C.  Ilium  was  in  a  state  of 
decay.  As  Demetrius  of  Scepsis  tells  us,  the  houses  "had 
not  even  roofs  of  tiles,"  but  merely  of  thatch.  Such  a 
loss  of  prosperity  is  sufficiently  explained  by  the  incursions 
of  the  Gauls  and  the  insecure  state  of  the  Troad  during 
the  latter  part  of  the  3d  century.  The  temple  of  the  Ilian 
Athene,  however,  retained  its  prestige.  In  192  B.C. 
Antiochus  the  Great  visited  it  before  sailing  to  the  aid  of 
the  ^Etolians.  In  190  B.C.,  shortly  before  the  battle  of 
Magnesia,  the  Romans  came  into  the  Troad.  At  the 
moment  when  a  Roman  army  was  entering  Asia,  it  was 
politic  to  recall  the  legend  of  Roman  descent  from  ^Eneas. 
Lucius  Scipio  and  the  Ilians  were  alike  eager  to  do  so. 
He  offered  sacrifice  to  the  Ilian  Athene;  and  after  the 
peace  with  Antiochus  (189  B.C.)  the  Romans  annexed 
Rhoeteum  and  Gergis  to  Ilium,  "  not  so  much  in  reward 
of  recent  services,  as  in  memory  of  the  source  from  which 
their  nation  sprang."  The  later  history  of  Ilium  is  little 
more  than  that  of  Roman  benefits.  A  disaster  befell  the 
place  in  85  B.C.,  when  Fimbria  took  it,  and  left  it  in  ruins; 
but  Sulla  presently  caused  it  to  be  rebuilt.  Augustus, 
while  confirming  its  ancient  privileges,  gave  it  new  terri 
tory.  Caracalla  (211-217  A.D.)  visited  Ilium,  and  like 
Alexander  paid  honours  to  the  tomb  of  Achilles.  The 
latest  coins  found  on  the  site  are  those  of  Constantius 
II.  (337-361).  In  the  4th  century,  as  some  rhetorical 
"  Letters  "  of  that  age  show,  the  Ilians  still  did  a  profit 
able  trade  in  attracting  tourists  by  their  pseudo-Trojan 
memorials.  After  the  4th  century  the  place  is  lost  to 
view.  But  we  find  from  Constantino  Porphyrogenitus 
(911-959)  that  in  his  day  it  was  one  of  the  places  in  the 
Troad  which  gave  names  to  bishoprics. 

While  the  Greek  Ilium  at  Hissarlik  owed  its  importance  Assus. 
to  a  sham  pretension,  which  amused  sight-seers  and  occa 
sionally  served  politicians,  Assus,  on  the  south  coast,  has 
an  interest  of  a  more  genuine  kind,  and  is,  indeed,  a  better 
type  of  ancient  town-life  in  the  Troad.  Its  situation  is 
one  of  the  most  magnificent  in  all  the  Greek  lands.  The 
seaward  faces  of  the  isolated  and  sea -washed  rock  on 
which  Assus  stood  are  carved  to  south  and  south-west 
into  terraces.  The  natural  cleavage  of  the  trachyte  into 
joint  planes  had  already  scarped  out  shelves  which  it  was 
comparatively  easy  for  human  labour  to  shape;  and  so, 
high  up  on  this  cone  of  trachyte,  the  Greek  town  of  Assus 
was  built,  with  its  colonnades,  baths,  theatre,  its  public 
walks  and  its  monuments  of  the  dead,  mounting  tier  above 
tier,  till  the  summit  of  the  crag  was  crowned  with  a  Doric 
temple  of  Athene.  The  view  from  the  summit  is  not 
only  very  beautiful  but  also  of  great  historical  interest. 
In  front  is  Lesbos,  one  of  whose  towns,  Methymna,  is  said 
to  have  sent  forth  the  founders  of  Assus,  as  early,  perhaps, 
as  1000  or  900  B.C.  The  whole  south  coast-line  of  the 
Troad  is  seen,  and  in  the  south-east  the  ancient  territory 
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of  Pergamum,  from  whose  masters  the  possession  of  Assus 
passed  to  Rome  by  the  bequest  of  Attains  III.  (133  B.C.). 
The  great  heights  of  Ida  rise  in  the  east.  Northward  the 
Touzla  is  seen  winding  through  its  rich  valley  from  a 
rocky  defile  in  the  east  to  the  oak-forests  in  the  western 
hills.  This  valley  was  traversed  by  the  road  which  St 
Paul  must  have  followed  when  he  came  overland  from 
Alexandria  Troas  to  Assus,  leaving  his  fellow-travellers  to 
proceed  by  sea.  The  north-west  gateway  of  Assus,  to 
which  this  road  led,  is  still  flanked  by  two  massive  towers, 
of  Hellenic  work,  and  of  an  age  which  leaves  no  doubt 
that  they  are  the  same  between  which  St  Paul  entered 
the  town.  On  the  shore  below,  the  ancient  mole  at  which 
he  embarked  for  Mytilene  with  his  companions  can  still 
be  traced  by  large  blocks  under  the  clear  water.  Assus 
affords  the  only  harbour  on  the  50  miles  of  coast  between 
Cape  Lectum  and  the  east  end  of  the  Adramyttian  Gulf  ; 
hence  it  must  always  have  been  the  chief  shipping-place 
for  the  exports  of  the  southern  Troad.  Too  much  off  the 
highways  to  become  a  centre  of  import  trade,  it  was  thus 
destined  to  be  a  commercial  town,  content  with  a  modest 
provincial  prosperity.  The  great  natural  strength  of  the 
site  protected  it  against  petty  assailants  ;  but,  like  other 
towns  in  that  region,  it  has  known  many  masters,  — 
Lydians,  Persians,  the  kings  of  Pergamum,  Eomans,  and 
Ottoman  Turks.  From  the  Persian  wars  to  about  350 
B.C.  Assus  enjoyed  at  least  partial  independence.  It  was 
about  348-345  B.C.  that  Aristotle  spent  three  years  at 
Assus  with  Hermeas,  an  ex-slave  who  had  succeeded  his 
former  master  Eubulus  as  despot  of  Assus  and  Atarneus. 
Aristotle  has  left  some  verses  from  an  invocation  to  Arete 
(Virtue),  commemorating  the  worth  of  Hermeas,  who  had 
been  seized  by  Persian  treachery  and  put  to  death. 
Under  its  Turkish  name  of  Beihram,  Assus  l  is  still  the 
commercial  port  of  the  southern  Troad,  being  the  place  to 
which  loads  of  valonia  (acorn-cups  for  tanning)  are  con 
veyed  by  camels  from  all  parts  of  the  country.  The 
recent  excavations  at  Assus,  conducted  by  explorers  repre 
senting  the  Archaeological  Institute  of  America,  have 
yielded  results  far  more  valuable  for  the  history  of  Greek 
art  and  architecture  than  any  excavations  yet  undertaken 
in  the  Troad.  The  sculptures  form  one  of  the  most 
important  links  yet  discovered  between  Oriental  and 
early  Greek  art,  especially  in  respect  of  the  types  of 
animals.  The  later  Hellenic  town-walls  of  Assus  also  well 
repay  the  new  study  which  they  have  received.  With 
their  ramparts,  towers,  and  posterns  they  form  the  finest 
and  most  instructive  extant  specimen  of  Greek  military 
engineering.  The  director  of  the  exploration,  Mr  J.  T. 
Clarke,  published  in  1882  an  excellent  report  on  the  work 
so  far  as  it  had  then  been  carried. 

Alexandria  Troas  stood  on  the  west  coast  at  nearly  its 
middle  point,  a  little  south  of  Tenedos.  It  was  built  by 
Antigonus,  perhaps  about  310  B.C.,  and  was  called  by  him 
Antigonia  Troas.  Early  in  the  next  century  the  name 
was  changed  by  Lysimachus  to  Alexandria  Troas,  in 
honour  of  Alexander's  memory.  As  the  chief  port  of 
north-west  Asia  Minor,  the  place  prospered  greatly  in 
Roman  times,  and  the  existing  remains  sufficiently  attest 
its  former  importance.  The  site  is  now  covered  with 
valonia  oaks  ;  but  the  circuit  of  the  old  walls  can  be  traced, 
and  in  several  places  they  are  fairly  well  preserved.  They 
had  a  circumference  of  about  6  English  miles,  and  were 


1  The  name  Assus  probably  means  "dwelling,"  "town,"  being  con 
nected  with  the  Sanskrit  vas,  "to  dwell,"  which  appears  in  the 
Greek  astu,  and  also  in  the  ending  of  such  names  as  Mylasa  and 
Larissa,  where  in  Greek  the  s  is  alternatively  single  or  double — an 
ending  which,  as  Fligier  has  shown,  is  found  in  old  town  names  from 
India  to  Dacia.  Homer  supplies  an  example  in  his  "  steep  Pedasus  " 
on  the  Satniois,  and  it  has  been  suggested  by  Mr  J.  T.  Clarke  that 
Pedasus  may  have  been  identical  in  site  with  the  later  Assus. 


fortified  with  towers  at  regular  intervals.  Remains  of  some 
ancient  buildings,  including  a  bath  and  gymnasium,  can  be 
traced  within  this  area.  The  harbour  had  two  large  basins, 
now  almost  choked  with  sand.  A  Roman  colony  was  sent 
to  the  place,  as  Strabo  mentions,  in  the  reign  of  Augustus. 
The  abridged  name  "  Troas "  (Acts  xvi.  8)  was  probably 
the  current  one  in  later  Roman  times.  The  site  is  now 
called  Eski  Stambul. 

Many  classical  sites  of  less  note  in  the  Troad  have  been  Other 
identified  with  more  or  less  certainty.  Neandria  seems  to  ancient 
be  rightly  fixed  by  Mr  F.  Calvert  at  Mount  Chigri,  a  hill 8ltes' 
not  far  from  Alexandria  Troas,  remarkable  for  the  fine 
view  of  the  whole  Troad  which  it  commands.  Cebrene 
has  been  conjecturally  placed  in  the  eastern  part  of  the 
plain  of  Bairamitch,  Palsescepsis  being  further  east  on 
the  slopes  of  Ida,  while  the  new  Scepsis  was  near  the  site 
of  Bairamitch  itself.  The  evidence  for  this,  however,  is 
ambiguous.  At  the  village  of  Kulaklee,  a  little  south  of 
the  mouth  of  the  Touzla,  some  Corinthian  columns  and 
other  fragments  mark  the  temple  of  Apollo  Smintheus 
and  (approximately)  the  site  of  the  Homeric  Chryse. 
Colonae  was  also  on  the  west  coast,  opposite  Tenedos. 
Scamandria  occupied  the  site  of  Eneh,  in  the  middle  of 
the  plain  of  Bairamitch,  and  Cenchreae  was  probably  some 
distance  north  of  it.  The  shrine  of  Palamedes,  mentioned 
by  ancient  writers  as  existing  at  a  town  called  Poly  medium, 
has  been  discovered  by  Mr  J.  T.  Clarke  on  a  site  hitherto 
unvisited  by  any  modern  traveller,  between  Assus  and 
Cape  Lectum.  It  proves  to  have  been  a  sacred  enclosure 
(temenos)  on  the  acropolis  of  the  town;  the  statue  of 
Palamedes  stood  on  a  rock  at  the  middle  of  its  southern 
edge.  Another  interesting  discovery  has  been  made  by 
Mr  Clarke, — viz.,  the  existence  of  very  ancient  town  walls 
on  Gargarus,  the  highest  peak  of  Ida. 

The  modern  discussion  as  to  the  site  of  Homeric  Troy  Site  of 
may  be  considered  as  dating  from  Lechevalier's  visits  to  Homeric 
the  Troad  in  1785-86.  Homer  describes  Troy  as  "a  great  Troy- 
town,"  "  with  broad  streets,"  and  with  a  high  acropolis,  or 
"  Pergamus,"  rising  above  it,  from  which  precipitous  rocks 
descend  abruptly  to  the  plain  beneath.  These  are  the 
precipices  over  which  the  Trojans  proposed  to  hurl  the 
wooden  horse,  "  when  they  had  dragged  it  to  the  summit." 
Homer  marks  the  character  of  the  acropolis  by  the  epithets 
"  lofty,"  "  windy,"  and  more  forcibly  still  by  "  beetling." 
One  site  in  the  Trojan  plain,  and  one  only,  satisfies  this 
most  essential  condition.  It  is  the  hill  at  its  southern 
edge  called  the  Bali  Dagh,  above  the  village  of  Bunar- 
bashi.  It  has  a  height  of  about  400  feet,  with  sheer 
precipices  descending  on  the  south  and  south-west  to  the 
valley  of  the  Scamander  (Mendere).  Remains  found  upon 
it — though  it  has  never  yet  been  thoroughly  explored — 
show  it  to  have  been  the  site  of  an  ancient  city.  Homer 
describes  two  natural  springs  as  rising  a  little  to  the 
north-west  of  Homeric  Troy.  A  little  to  the  north-west 
of  Bunarbashi  these  springs  still  exist.  "  This  pair  of  rivu 
lets  are  the  immutable  mark  of  nature  by  which  the  height 
towering  above  is  recognized  as  the  citadel  of  Ilium  "  (E. 
Curtius). 

The  low  mound  of  Hissarlik — the  site  of  the  Greek  Rejec- 
Ilium — stands  only  112  feet  above  the  level  of  the  open  tion  of 
plain   in  which   it  is   situated.      To   call  it  "beetling"^ 
(o<£/Dwecr(ra)    would    have    been   a   travesty   of    poetical 
licence  on  which  no  poet  could  have  ventured,  and  to 
describe  it  as  "  lofty  "  or  "  windy  "  would  have  been  not 
less  strange.     There  are  no  natural  springs  near  it,  such 
as  Homer  mentions.     The  yEolic  settlers,  having  called 
the   place  Ilion,   naturally  persisted   in   maintaining   its 
identity  with   Troy.      Polemon,   a  native  of   the  Greek 
Ilium,  who  lived  about  200  B.C.,  declared  that  his  fellow- 
townsmen  could  show  the  very  stone  on  which  Palamedes 
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had  given  lessons  in  the  game  of  draughts.  The  only 
other  ancient  writer  who  is  known  to  have  admitted  the 
Ilian  claim  is  Hellanicus  of  Lesbos  (c.  482-397  B.C.),  who, 
as  Strabo  remarks,  wished  "  to  gratify  the  Lians,  as  is  his 
wont."  Like  the  Ilians,  Hellanicus  was  of  ^Eolian  origin; 
and  in  compiling  the  local  legends  of  various  places  he  is 
known  to  have  been  wholly  uncritical,  merely  repeating 
By  an-  what  was  told  to  him  as  he  had  heard  it.  On  the  other 
cient  hand,  the  claim  of  the  Greek  Ilium  to  stand  on  the  site  of 
im;Troy  was  decisively  rejected  by  the  general  consent  of 
those  ancient  writers  who  had  any  claim  to  critical 
authority.  The  orator  Lycurgus  (c.  332  B.C.)  speaks  of 
the  site  of  Troy  as  desolate,  and  this  at  a  moment  when 
the  recent  visit  of  Alexander  the  Great  to  the  Greek  Ilium 
(334  B.C.)  had  drawn  attention  to  the  claim  made  by  its 
inhabitants.  Demetrius,  a  native  of  Scepsis  in  the  Troad, 
who  flourished  about  160  B.C.,  wrote  a  book  entitled 
T/MIHKOS  Z\iaKocr/xos  ("The  Marshalling  of  the  Trojans"), 
an  exhaustive  commentary  on  the  catalogue  of  the  Trojan 
forces  in  the  second  book  of  the  Iliad.  Demetrius  knew 
the  topography  of  the  Troad  as  thoroughly  as  he  knew  the 
text  of  Homer.  The  extant  notices  of  his  work,  which 
had  a  great  reputation  in  antiquity,  warrant  the  belief 
that  he  was  not  only  learned  but  acute.  In  the  Diacosmus, 
which  was  the  chief  work  of  his  life,  he  must  have 
bestowed  much  thought  on  the  question  as  to  the  site  of 
Homeric  Troy, — the  central  point  of  his  subject.  He 
pronounced  decidedly,  as  we  know  from  Strabo,  against 
the  claim  of  the  Greek  Ilium.  It  has  been  suggested 
that  Demetrius  rejected  the  Ilian  claim  because,  as  a 
native  of  Scepsis,  he  was  jealous  of  Ilium, — a  suggestion 
which  is  not  only  absurd  in  itself,  since  it  assumes  that 
such  a  motive  would  have  induced  Demetrius  to  mar  his 
life's  work,  but  also  betrays  ignorance  of  Strabo's  text. 
Scepsis  was  not  a  possible  claimant  of  the  contested 
honour,  since  it  was  not  in  the  plain  of  Troy  but  in  the 
plain  of  Bairamitch ;  and  further,  Demetrius  had  already 
provided  in  another  manner  for  the  Homeric  dignity  of 
Scepsis  by  making  it  the  royal  seat  of  ./Eneas  on  the 
strength  of  its  position  relatively  to  Lyrnessus.  The 
verdict  of  Demetrius  against  the  Ilian  claim  was  also  the 
general  verdict  of  the  other  ancient  writers  consulted  by 
Strabo,  as  the  latter's  language  shows.  From  the  passage 
in  which  Strabo  notices  the  various  definitions  of  the  Troad 
(xiii.  §  4)  it  appears  that  among  such  writers  were  the 
following  historians  and  geographers  : — Charon  of  Lamp- 
sacus  (flor.  500  B.C.),  Damastes  of  Sigeum  (400  B.C.), 
Scylax  of  Caryanda  (350  B.C.),  Ephorus  of  Cyme  (340 
B.C.),  Eudoxus  of  Cyzicus  (130  B.C.).  It  is  to  such  writers 
as  these  that  Strabo  refers  when  he  indicates  the  general 
consent  of  his  authorities.  In  favour  of  the  claim  of  the 
Greek  Ilium,  on  the  other  hand,  there  are  only  two  literary 
witnesses,  and  these,  as  we  have  seen,  are  alike  worthless. 
Equally  valueless  from  a  critical  point  of  view  is  the  fact 
that  the  Ilian  claim  was  sometimes  allowed  by  soldiers 
or  statesmen  who  wished  to  utilize  Trojan  memories. 
They  required  an  official  Troy,  and  they  cared  not  where 
they  found  it.  Nothing  could  more  curiously  illustrate 
the  extreme  poverty  of  the  case  for  the  Greek  Ilium  than 
the  fact  that  some  of  its  advocates  have  been  reduced  to 
arguing  as  if  Alexander  and  Lucius  Scipio,  when  they 
led  their  armies  through  the  Troad,  had  been  conducting 
archaeological  excursions,  and  as  if  their  acquiescence  in  a 
convenient  local  myth  had  the  weight  of  independent 
critical  testimonies. 

By  In  negativing  the  Ilian  claim  the  conclusion  of  ancient 

modern.   criticism  has  been  confirmed  by  a  great  preponderance  of 

modern  opinion.     Since  Lechevalier  visited  the  Troad  in 

1785-86  an  overwhelming  majority  of  competent  judges 

have  favoured  his  belief  that  the  Bali  Dagh  above  Bunar- 


bashi  was  the  Pergamus  of  the  Homeric  poet's  conception. 
Before  Leake's  visit  this  opinion  had  been  expressed  by 
Choiseul-Gouffier,  Morritt,  Hawkins,  Gell,  and  Hamilton. 
Leake  spoke  with  a  decision  which  derives  additional 
weight  from  the  habitual  sobriety  of  his  acute  judgment, 
and  from  the  care  with  which,  in  this  case,  he  had  ex 
amined  the  alleged  objections  to  the  view  which  he  finally 
adopted.  He  remarks  that  no  one  accustomed  to  observe 
the  sites  of  ancient  Greek  towns  could  fail  to  fix  on  Bunar- 
bashi  "  for  the  site  of  the  chief  place  of  the  surrounding 
country."  So  Mr  Tozer,  in  his  Highlands  of  Turkey,  says : 
"  A  person  accustomed  to  observe  the  situation  of  Hellenic 
cities  would  at  once  fix  on  this  as  far  more  likely  to  have 
recommended  itself  to  the  old  inhabitants  of  the  country 
than  any  other  in  the  neighbourhood."  Count  von  Moltke 
has  expressed  the  same  opinion,  that  "  he  knew  no  other 
site  in  the  Trojan  plain  for  a  chief  town  of  ancient  time." 
Another  supporter  of  Bunarbashi  is  Forchhammer.  Another 
is  Kiepert.  The  opinion  of  Ernst  Curtius  has  been  already 
cited.  But  space  precludes  more  names ;  it  is  enough  to 
say  that  the  correspondence  of  the  Bali  Dagh  with  the 
Homeric  Pergamus — a  correspondence  absolutely  unique 
in  the  Trojan  plain — has  been  recognized  with  virtual  una 
nimity  by  modern  travellers  who  have  patiently  inspected 
the  scenery  of  the  Iliad,  having  competent  knowledge,  and 
being  free  from  bias  in  favour  of  a  theory  formed  before 
their  visit.  Partial  excavations  on  the  summit  of  the  Bali 
Dagh  have  been  more  than  once  undertaken,  with  the  result 
of  discovering  ancient  walls.  Pottery,  too,  has  been  found 
there,  part  of  which  is  allowed  on  all  hands  to  be  probably 
as  old,  at  least,  as  900  B.C.  But  the  Bali  Dagh  has  never 
yet  been  explored  with  any  approach  to  thoroughness. 

The  result  of  the  excavations  conducted  by  Dr  Schlie-  The  re- 
mann  on  the  mound  of  Hissarlik  has  been  to  lay  bare  mains  at 
the  remains  of  the  Greek  Ilium,  and  also,  below  these,  Hissarlii- 
some  prehistoric  remains  of  a  rude  and  poor  kind.  In 
Troy,  his  first  book  on  the  subject,  the  explorer  held  that 
the  remains  of  the  Greek  Ilium  ceased  at  a  depth  of  6  feet 
below  the  surface,  and  that  all  the  other  remains,  down  to 
52|  feet,  were  prehistoric.  He  distinguished  the  latter 
into  five  groups,  representing  five  prehistoric  "  cities " 
which  had  succeeded  each  other  on  the  site ;  and  in  his 
second  work,  Ilios,  he  added  to  these  a  sixth  prehistoric 
city,  on  the  strength  of  some  scanty  vestiges  of  supposed 
Lydian  workmanship,  found  at  a  depth  of  6£  feet.  In 
both  books,  Homeric  Troy  was  identified  with  the  third 
prehistoric  city  from  the  bottom,  which  was  supposed  to 
have  been  destroyed,  though  not  totally,  by  fire.  Professor 
Jebb  was  the  first  to  show  (1)  that  the  lines  of  demarcation 
between  the  alleged  prehistoric  strata,  as  drawn  in  Ilios, 
could  not  be  accurate,  and  (2)  that,  if  any  part  of  the  pre 
historic  remains  could  be  supposed  to  represent  Homeric 
Troy,  it  must  be  that  part  which  Dr  Schliemann  had  called 
the  second  city  from  the  bottom,  and  the  destruction  of 
which  by  fire  appeared  to  have  been  total.  In  1882  the 
architects  employed  by  Dr  Schliemann  proved  that  the 
stratification  given  in  Ilios  had  in  fact  been  incorrect. 
The  errors,  too,  affected  precisely  that  region  of  the  deposit 
which  was  most  important  to  the  Trojan  hypothesis,  viz., 
the  lower  strata.  In  Dr  Schliemann's  third  volume,  Troja, 
these  errors  were  admitted  ;  and  Troy  was  now  identified, 
no  longer  with  the  third  city,  but  with  the  second,  of  which 
the  supposed  area  was  now  enlarged.  Another  fact  to 
which  the  English  critic  had  drawn  attention  was  that  the 
remains  of  the  Greek  Ilium  must  extend  to  a  considerably 
greater  depth  than  6  feet  below  the  surface.  Further 
examination  confirmed  this  view  also.  It  showed  that  the 
remains  on  the  mound  at  Hissarlik  belong  to  the  following 
periods  or  groups.  (1)  At  the  top,  the  remains  of  the 
Greek  Ilium  as  it  existed  in  the  Roman  age,  i.e.,  as  rebuilt 
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after  its  destruction  by  Fimbria  in  85  B.C.  (2)  A  city 
which,  like  the  former,  extended  beyond  the  mound  of 
Hissarlik  (its  acropolis)  over  the  adjacent  plain.  This 
corresponds  with  the  Greek  Ilium  of  the  Macedonian  age, 
as  embellished  and  enlarged  by  Lysimachus,  c.  300  B.C. 
(3)  A  smaller  city,  probably  confined  to  the  mound.  Here 
we  may  recognize  the  Greek  Ilium  as  it  existed  before  the 
Macedonian  age.  It  was  a  small  and  poor  place,  as  appears 
from  the  known  incidents  of  its  history  in  the  5th  and  4th 
centuries  B.C.,  owing  its  chief  importance  to  the  shrine  of 
Athene  Ilias.  (4)  A  petty  town  or  village,  confined  to  the 
mound,  and  poorly  built.  The  evidence  of  architecture 
fails  to  decide  whether  it  was  Hellenic  or  not ;  if  Hellenic, 
it  might  represent  the  primitive  settlement  of  the  ^Eolic 
colonists,  perhaps  c.  700  B.C.  It  was  a  small  house  in  this 
village  that  Dr  Schliemann  at  first  identified  with  Priam's 
palace.  The  ground-plan  shows  four  rooms,  of  which  the 
largest  measured  24  feet  4  inches  by  12  feet.  (5)  A  large 
town,  to  which  the  mound  was  only  acropolis,  and  which 
extended  to  some  distance  south  and  south-east  over  the 
plain.  These  remains  are  unquestionably  prehistoric.  (6) 
A  few  remains  of  a  small  settlement  which,  if  indeed  distinct 
from  No.  5,  preceded  it.  The  reason  for  distinguishing 
6  from  5  is  that  some  of  the  acropolis  buildings  of  5  are 
above  those  of  6,  and  seem  to  have  been  built  on  carefully 
levelled  ground.  Apart  from  architectural  evidence,  objects 
found  in  the  excavations  prove  that  the  remains  of  the 
historical  age  extend  much  below  6  feet.  One  of  these 
was  a  terra-cotta  disk,  stamped  with  the  head  of  a  warrior, 
in  an  advanced  style  of  workmanship,  found  at  26  feet  3 
inches  below  the  surface  (Troy,  p.  294).  Another  is  a  terra 
cotta  ball,  found  at  26  feet,  which  cannot  be  older  than  c. 
360  B.C.  Then,  at  20  feet,  was  found  another  terra-cotta, 
marked  with  the  Greek  letter  P.  A  piece  of  ivory,  belong 
ing  to  a  seven-stringed  lyre,  and  therefore  not  older  than 
c.  660  B.C.,  was  found  at  26  feet.  Thus  we  have  at  His 
sarlik  the  remains  of  the  Greek  Ilium  in  three  successive 
phases, — Roman,  Macedonian,  and  vEolic,  and  below  these 
the  remains  of  at  least  one  prehistoric  settlement,  the  age 
and  origin  of  which  are  unknown. 

Their  re-  We  can  no  longer  either  prove  or  disprove  that  these 
lation  to  prehistoric  remains  are  those  of  a  town  which  was  once 
Homer,  taken  after  a  siege,  and  which  originally  gave  rise  to  the 
legend  of  Troy.  But  most  certainly  it  is  not  the  "  lofty  " 
Troy  of  which  the  Homeric  poet  was  thinking  when  he 
embodied  the  legend  in  the  Iliad.  The  conception  of 
Troy  which  dominates  the  Iliad  is  based  on  the  site  at 
Bunarbashi,  and  suits  no  other.  The  sole  phrase  in  the 
epic  which  favours  Hissarlik  occurs  in  book  xx.  (216  «<?.), 
where  Dardania  is  said  to  have  been  built  on  the  spurs  of 
Ida,  when  Ilios  "had  not  yet  been  built  in  the  plain  ";  and 
this  phrase  occurs  in  a  passage  which,  as  the  best  recent 
critics  agree,  is  one  of  the  latest  interpolations  in  the  Iliad, 
having  been  composed  after  the  Greek  Ilium  had  actually 
arisen  "  in  the  plain."  Its  purpose  was  the  same  as  that 
which  appears  in  the  Hymn  to  Aphrodite,  viz.,  to  glorify 
reputed  descendants  of  JEneas,  and  it  probably  belongs  to 
the  same  age,  the  7th  century  B.C.  The  tactical  data  of  the 
Iliad — those  derived  from  the  incidents  of  the  war — can 
not  be  treated  with  such  rigour  as  if  the  poem  were  a 
military  history.  But  Nikolaides  has  shown  that  they  can 
at  least  be  brought  into  general  agreement  with  the  site 
at  Bundrbashi,  while  they  are  hopelessly  incompatible  with 
Homeric  Hissarlik.  The  Iliad  makes  it  clear  that  the  general 
cpncep-  description  of  the  Trojan  plain  was  founded  on  accurate 
knowledge.  At  this  day  all  the  essential  Homeric  features 
can  be  recognized.  And  it  is  probable  that  the  poet  who 
created  the  Troy  of  the  Iliad  knew,  personally  or  by 
description,  a  strong  town  on  the  Bali  Dagh  above  Bunar 
bashi.  The  legend  of  the  siege  may  or  may  not  have 
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arisen  from  an  older  town  at  Hissarlik,  which  had  then 
disappeared.  The  poet  might  naturally  place  his  Troy 
in  a  position  like  that  of  the  existing  strong  city  on  the 
Bali  Dagh,  giving  it  a  "  beetling  "  acropolis  and  handsome 
buildings,  while  he  also  reproduced  the  general  course  of 
the  rivers  and  that  striking  feature, — an  indelible  mark  of 
the  locality, — the  natural  springs  at  the  foot  of  the  hill,  just 
beyond  the  city  gates  on  the  north-west.  But,  while  he 
thus  imagined  his  Troy  in  the  general  likeness  of  the  town 
on  the  Bali  Dagh,  he  would  retain  the  privilege  of  a  poet 
who  was  adorning  an  ancient  legend,  and  whose  theme 
was  a  city  that  had  long  ago  vanished.  Instead  of  feeling 
bound  to  observe  a  rigorous  accuracy  of  local  detail,  he 
would  rather  feel  impelled  to  avoid  it ;  he  would  use  his 
liberty  to  introduce  some  traits  borrowed  from  other  scenes 
known  to  him,  or  even  from  imagination.  To  this  extent, 
and  in  this  sense,  his  topography  would  be  eclectic.  Such 
a  consideration  might  suffice  to  explain  the  fact,  well 
known  to  those  who  have  studied  this  question  on  the 
spot,  that  neither  Bunarbashi  nor  any  other  one  site  can 
be  harmonized  with  every  detail  of  the  poem.  The  re 
commendations  of  Bunarbashi  are,  first,  that  it  satisfies 
the  capital  and  essential  conditions,  while  no  other  site 
does  so,  and  secondly,  that  the  particular  difficulties 
which  it  leaves  unsolved  are  relatively  slight  and  few. 
This  character  of  Homeric  topography  becomes  still  easier 
to  understand,  if,  as  most  critics  would  now  concede,  our 
Iliad  contains  work  of  various  hands  and  ages.  Few 
questions,  perhaps,  of  equal  literary  interest  have  been  so 
much  confused  by  inattention  to  the  first  conditions  of 
the  problem.  The  tale  of  Troy,  as  the  Iliad  gives  it,  is 
essentially  a  poetical  creation ;  and  we  have  no  evidence 
other  than  the  Iliad.  That  is,  our  sole  data  are  (1)  of  the 
mythical  class,  (2)  of  inadequate  precision,  and  (3)  of  un 
certain  origin.  But  they  show  a  general  knowledge  of  the 
ground ;  and  the  question  is  how  far  particular  features  of 
the  ground  can  be  recognized  in  the  poem.  It  may  be 
doubted  whether  the  case  admits  of  any  solution  more 
definite  than  that  which  has  been  indicated  above. 

Bibliography. — 1.  Works  dealing  with  the  Troad  generally, — 
Strabo,  bk.  xiii.  ch.  1,  is  the  principal  source  for  the  ancient  Troad. 
Of  books  by  modern  travellers  in  Asia  Minor  the  following  may  be 
mentioned  : — Philip  Barker  Webb,  in  the  Italian  Biblioteca  Accrbi, 
June  and  July,  1821,  whose  studies  are  better  known  through  the 
French  edition,  Topographic  de  la  Troade,  1844  ;  W.  M.  Leake, 
Journal  of  a  Tour  in  Asia  Minor,  London,  1824  ;  P.  de  Tchihatchef, 
Asie  Mineure,  &c.,  Paris,  1853-69;  R.  Virchow,  "Beitrage  zur 
Landeskunde  der  Troas,"  in  Trans,  of  Berlin  Acad. ,  1879  ;  H.  F. 
Tozer,  The  Highlands  of  Turkey,  1869  ;  H.  Schliemann,  Rcise  dcr 
Troas  in  Mai,  1881  ;  Joseph  T.  Clarke,  Report  on  the  Investigations 
at  Assos,  Boston,  U.S.A.,  and  London,  1882,  including  "Notes  on 
the  Geology  and  Topography  of  the  Troad  "  by  J.  S.  Diller,  and  on 
"Bunarbashi,"  &c.,  byW.  C.  Lawton  and  C.  H.  Walker.  J.  T. 
Clarke's  "Notes  on  Greek  Shores,"  in  the  Report  of  the  Archaeo 
logical  Institute  of  America  for  1880,  are  also  valuable. 

2.  For  the  question  as  to  the  site  of  Troy,  see — Lechevalier, 
Voyage  de  la  Troade,  Paris,  1802  ;  Gustavo  D'Eichthal,  Le  Site  dc 
Troie  selon  Lechevalier,  &c.,  Paris,  1875;  H.  Schliemann's  Troy 
(1875),  Ilios  (1880),  Troja  (1884),  which  contain  many  good  plans 
and  illustrations  ;  E.  Brenta.no,  Zur  Losung  der  troianischen  Frage, 
Heilbronn,  1881,  and  Troia  und  Neu-Hion,  ibid.,  1882  ;  R.  C.  Jebb, 
"  Schliemann's  Ilios,"  in  Edinb.  Rev.,  No.  cccxiv.,  April,  1881 ;  Id., 
"Homeric  and  Hellenic  Ilium,"  in  Journ.  of  Hellenic  Studies,  vol. 
ii.  pp.  7-43, 1881 ;  Id.,  "  The  Ruins  at  Hissarlik,"  ibid.,  Hi.  185-217, 
1882  ;  Id.,  "Homeric  Troy,"  in  Fortnightly  Review,  April,  1884  ; 
G.  Nikolaides,  'IXidSos  2rpa.Tr)yiKr)  Ataovrew?,  Athens,  1883  ;  P.  W. 
Forchhammer,  Erklarung  der  Ilias,  auf  Grund  der  in  der  beigegc- 
benen  Original- Karte  von  Spratt  and  Forchhammer  dargestellten 
topischen  und  physischen  Eigcnthumlichkeiten  der  Troischen  Ebenc, 
Kiel,  1884 ;  and  W.  J.  Stillman,  "Les  Decouvertes  de  Schliemann," 
in  the  journal  L'Homme,  Paris,  October,  1884.  (R.  C.  J.) 

LEGEND  OF  TROY. 

According  to  Greek  legend,  the  oldest  town  in  the 
Troad  was  that  founded  by  Teucer,  who  was  a  son  of 
the  river  Scamander  and  the  nymph  Ida?a.  Tzetzes  says 
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that  the  Scamander  in  question  was  the  Scamander  in 
Crete,  and  that  Teucer  was  told  by  an  oracle  to  settle 
wherever  the  "  earth-born  ones  "  attacked  him.  So  when 
he  and  his  company  were  attacked  in  the  Troad  by  mice, 
which  gnawed  their  bow-strings  and  the  handles  of  their 
shields,  he  settled  on  the  spot,  thinking  that  the  oracle 
was  fulfilled.  He  called  the  town  Sminthium  and  built 
a  temple  to  Apollo  Sminthius,  the  Cretan  word  for  a 
mouse  being  sminthius.  In  his  reign  Dardanus,  son  of 
Zeus  and  the  nymph  Electra,  daughter  of  Atlas,  in  con 
sequence  of  a  deluge,  drifted  from  the  island  of  Samo- 
thrace  on  a  raft  or  a  skin  bag  to  the  coast  of  the  Troad, 
where,  having  received  a  portion  of  land  from  Teucer 
and  married  his  daughter  Batea,  he  founded  the  city  of 
Dardania  or  Dardanus  on  high  ground  at  the  foot  of  Mount 
Ida.  On  the  death  of  Teucer,  Dardanus  succeeded  to  the 
kingdom  and  called  the  whole  land  Dardania  after  himself. 
He  begat  Erichthonius,  who  begat  a  son  Tros  by  Astyoche, 
daughter  of  Simois.  On  succeeding  to  the  throne,  Tfos 
called  the  country  Troy  and  the  people  Trojans.  By 
Callirrhoe,  daughter  of  Scamander,  he  had  three  sons, — Ilus, 
Assaracus,  and  Ganymede.  From  Ilus  and  Assaracus 
sprang  two  separate  lines  of  the  royal  house, — the  one 
being  Ilus,  Laomedon,  Priam,  Hector ;  the  other  Assaracus, 
Capys,  Anchises,  JEne&s.  Ilus  went  to  Phrygia,  where, 
being  victorious  in  wrestling,  he  received  as  a  prize  from 
the  king  of  Phrygia  a  spotted  cow,  with  an  injunction  to 
follow  her  and  found  a  city  wherever  she  lay  down.  The 
cow  lay  down  on  the  hill  of  the  Phrygian  Ate ;  and  here 
accordingly  Ilus  founded  the  city  of  Ilios.  It  is  stated 
that  Dardania,  Troy,  and  Ilios  became  one  city.  Desiring 
a  sign  at  the  foundation  of  Ilios,  Ilus  prayed  to  Zeus  and 
as  an  answer  he  found  lying  before  his  tent  the  Palladium, 
a  wooden  statue  of  Pallas,  three  cubits  high,  with  her  feet 
joined,  a  spear  in  her  right  hand,  and  a  distaff  and  spindle 
in  her  left.  Ilus  built  a  temple  for  the  image  and  wor 
shipped  it.  By  Eurydice,  daughter  of  Adrastus,  he  had  a 
son  Laomedon.  Laomedon  married  Strymo,  daughter  of 
Scamander,  or  Placia,  daughter  of  Atreus  or  of  Leucippus. 
It  was  in  his  reign  that  Poseidon  and  Apollo,  or  Poseidon 
alone,  built  the  walls  of  Troy.  In  his  reign  also  Hercules 
besieged  and  took  the  city,  slaying  Laomedon  and  his 
children,  except  one  daughter  Hesione  and  one  son  Pod- 
arces.  The  life  of  Podarces  was  granted  at  the  request 
of  Hesione ;  but  Hercules  stipulated  that  Podarces  must 
first  be  a  slave  and  then  be  redeemed  by  Hesione ;  she 
gave  her  veil  for  him ;  hence  his  name  of  Priam  (from 
priasthai  to  buy).  Priam  married  first  Arisbe  and  after 
wards  Hecuba  and  had  fifty  sons  and  twelve  daughters. 
Among  the  sons  were  Hector  and  Paris,  and  among  the 
daughters  Polyxena  and  Cassandra.  To  recover  Helen, 
whom  Paris  carried  off  from  Sparta,  the  Greeks  under 
Agamemnon  besieged  Troy  for  ten  years.  (See  ACHILLES, 
AGAMEMXOX,  AJAX,  HECTOR,  HELEN,  PAKIS.)  At  last 
they  contrived  a  wooden  horse,  in  whose  hollow  belly 
many  of  the  Greek  heroes  hid  themselves.  Their  army 
and  fleet  then  withdrew  to  Tenedos,  feigning  to  have 
raised  the  siege.  The  Trojans  conveyed  the  wooden  horse 
into  Troy  ;  in  the  night  the  Greeks  stole  out,  opened  the 
gates  to  their  returning  friends,  and  Troy  was  taken. 

See  Homer,  //.,  vii.  452  sq.,  xx.  215  sq.,  xxi  446  sq.  ;  Apollo- 
dorus,  ii.  6,  4,  iii.  12  ;  Diodorus,  iv.  75,  v.  48  ;  Tzetzes,  Schol.  on 
Lycophron,  29,  72,  1302  ;  Conon,  Narrat.,  21 ;  Dionysius  Halicarn., 
Antiq.  Rom.,  i.  68  sq.  The  Iliad  deals  with  a  period  of  fifty-one 
days  in  the  tenth  year  of  the  war.  For  the  wooden  horse,  see 
Homer,  Od.,  iv.  271  sq.  ;  Virgil,  ^En.,  ii.  13  sq. 

TROGLODYTES  (T/xayAoSvrai),  a  Greek  word  mean 
ing  "cave-dwellers."  Caves  have  been  widely  used  as 
human  habitations  both  in  prehistoric  and  in  historic  times 
(see  CAVE),  and  ancient  writers  speak  of  Troglodytes  in 
various  parts  of  the  world,  as  in  Mcesia  near  the  lower 


Danube  (Strabo,  vii.  5,  p.  318),  in  the  Caucasus  (Id.,  xi.  5, 
p.  506),  but  especially  in  various  parts  of  Africa  from 
Libya  (Id.,  xvii.  3,  p.  828)  to  the  Red  Sea.  Herodotus  (iv. 
183)  tells  of  a  race  of  Troglodyte  Ethiopians  in  inner 
Africa,  very  swift  of  foot,  living  on  lizards  and  creeping 
things,  and  with  a  speech  like  the  screech  of  an  owl.  The 
Garamantes  hunted  them  for  slaves.  It  has  been  supposed 
that  these  Troglodytes  may  be  Tibbus,  who  still  in  part  are 
cave-dwellers.  Aristotle  also  (Hist.  An.,  vii.  12)  speaks  of 
a  dwarfish  race  of  Troglodytes  on  the  upper  course  of  the 
Nile,  who  possessed  horses  and  were  in  his  opinion  the  Pyg 
mies  of  fable.  But  the  best  known  of  these  African  cave- 
dwellers  were  the  inhabitants  of  the  "Troglodyte  country" 
on  the  coast  of  the  Red  Sea,  who  reached  as  far  north  as 
the  Greek  port  of  Berenice,  and  of  whose  strange  and  sav 
age  customs  an  interesting  account  has  been  preserved  by 
Diodorus  and  Photius  from  Agatharchides.1  They  were  a 
pastoral  people,  living  entirely  on  the  flesh  of  their  herds, 
or,  in  the  season  of  fresh  pasture,  on  mingled  milk  and 
blood.  But  they  killed  only  old  or  sick  cattle  (as  indeed 
they  killed  old  men  who  could  no  longer  follow  the  flock), 
and  the  butchers  were  called  "  unclean  " ;  nay,  they  gave 
the  name  of  parent  to  no  man,  but  only  to  the  cattle  of 
which  they  had  their  subsistence.  This  last  point  seems 
to  be  a  confused  indication  of  totemism.  They  went 
almost  naked;  the  women  wore  necklaces  of  shells  as 
amulets.  Marriage  was  unknown,  except  among  the  chiefs, 
— a  fact  which  agrees  with  the  prevalence  of  female  kin 
ship  in  these  regions  in  much  later  times.  They  practised 
circumcision  or  a  mutilation  of  a  more  serious  kind.  The 
whole  account,  much  of  which  must  be  here  passed  by,  is 
one  of  the  most  curious  pictures  of  savage  life  in  ancient 
literature. 

The  Biblical  Horim,  who  inhabited  Mount  Seir  before  the  Edom- 
ites,  bore  a  name  which  means  cave-dwellers,  and  may  probably 
have  been  a  kindred  people  to  the  Troglodytes  on  the  other  side  of 
the  Red  Sea.  Jerome,  on  Obadiah  5,  speaks  of  this  region  as  con 
taining  many  cave-dwellings,  and  such  habitations  are  still  some 
times  used  on  the  borders  of  the  Syro-Arabian  desert. 

TROGON,  a  word  apparently  first  used  as  English  2  by 
Shaw  (Mus.  Levei~ianum,  p.  177)  in  1792,  and  now  for 
many  years  accepted  as  the  general  name  of  certain  birds 
forming  the  Family  Trogonidx  of  modern  ornithology,  the 
species  Trogon  curucui  of  Linnaeus  being  its  type.  But, 
since  doubts  exist  as  to  whether  this  is  that  which  was 
subsequently  called  by  Vieillot  T.  collaris  or  the  T.  melan- 
urus  of  Swainson,  though  evidence  is  in  favour  of  the 
former  (cf.  Cabanis,  Mus.  ffeineanum,  iv.  p.  177,  and  Finsch, 
Proc.  Zool.  Society,  1870,  p.  559),  several  recent  writers  have 
dropped  the  Linnaean  specific  term. 

The  Trogons  are  birds  of  moderate  size  :  the  smallest  is  hardly 
bigger  than  a  Thrush  and  the  largest  less  bulky  than  a  Crow.  In 
most  of  them  the  bill  is  very  wide  at  the  gape,  which  is  invariably 
beset  by  recurved  bristles.  They  seize  most  of  their  food,  whether 
caterpillars  or  fruits,  on  the  wing,  though  their  alar  power  is  not 
exceptionally  great,  their  flight  being  described  as  short,  rapid,  and 
spasmodic.  Their  feet  are  weak  and  of  a  unique  structure,  the 
second  toe,  which  in  most  birds  is  the  inner  anterior  one,  being  re 
verted,  and  thus  the  Trogons  stand  alone,  since  in  all  other  birds 
that  have  two  toes  before  and  two  behind  it  is  the  outer  toe  that 
is  turned  backward.  The  plumage  is  very  remarkable  and  charac 
teristic.  There  is  not  a  species  which  has  not  beauty  beyond  most 
birds,  and  the  glory  of  the  group  culminates  in  the  QUEZAL  (q.v.). 
But  in  others  golden  green  and  steely  blue,  rich  crimson  3  and  tender 

1  See  also  Artemidorus  in  Strabo,  xvi.  17,  p.  785  sq. 

2  Trogonem  (the  oblique  case)  occurs  in  Pliny  (H.  N.,  x.  16)  as  the 
name  of  a  bird  of  which  he  knew  nothing,  save  that  it  was  mentioned  by 
Hylas,  an  augur,  whose  work  is  lost ;  but  some  would  read  Trygonem 
(Turtle-Dove).     In  1752  Mohring  (Av.  Genera,  p.  85)  applied  the 
name  to  the  "Curucui"  (pronounced  " Suruqua "  jfofe  Bates,  Nat. 
Amazons,  i.  p.  254)  of  Marcgrave  (Hist.  Nat.  Brasiliee,  p.  211),  who 
described   and   figured  it  in  1648   recognizably.      lu  1760   Brisson 
(Ornithologie,  iv.  p.  164)  adopted  Trogon  as  a  generic  term,  and,  Lin 
naeus   having  followed   his  example,    it  has   since  been   universally 
accepted. 

3  M.  Anatole  Bogdanoff  determined  the  red  pigment  of  the  feathers 
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pink,  yellow  varying  from  primrose  to  amber,  vie  with  one  another 
in  vivid  coloration,  or  contrasted,  as  happens  in  many  species,  with 
a  warm  tawny  or  a  sombre  slaty  grey — to  say  nothing  of  the  delicate 
freckling  of  black  and  white,  as  minute  as  the  markings  of  a  moth's 
wing — the  whole  set  off  by  bands  of  white,  producing  an  effect 
hardly  equalled  in  any  group.  It  is  impossible  within  brief  space 
to  describe  its  glowing  tints  ;  but  the  plumage  is  further  remarkable 
for  the  large  size  of  its  contour-feathers,  which  are  extremely  soft 
and  so  loosely  seated  as  to  come  off  in  scores  at  a  touch,  and  there 
is  no  down.  The  tail  is  generally  a  very  characteristic  feature,  the 
rectrices,  though  in  some  cases  pointed,  being  often  curiously  squared 
at  the  tip,  and  when  this  is  the  case  they  are  usually  barred  ladder- 
like  with  white  and  black.1  According  to  Gould,  they  are  larger 
and  more  pointed  in  the  young  than  in  the  old,  and  grow  squarer 
and  have  the  white  bands  narrower  at  each  succeeding  moult.  He 
also  asserts  that  in  the  species  which  have  the  wing-coverts  freckled, 
the  freckling  becomes  finer  with  age.  So  far  as  has  been  observed, 
the  nidification  of  these  birds  is  in  holes  of  trees,  wherein  are  laid 
without  any  bedding  two  roundish  eggs,  generally  white,  but  cer 
tainly  in  one  species  (Quezal)  tinted  with  bluish  green. 

The  Trogons  form  a  very  well-marked  Family,  belonging  to  the 
multifarious  group  treated  in  the  present  series  of  articles  as 
Picarix ;  but,  instead  of  being  (so  far  as  is  known)  like  all  the  rest  of 
them  and,  as  Prof.  Huxley  believed,  "  desmognathous,"  they  have 
been  shown  by  W.  A.  Forbes  (Proc.  Zool.  Society,  1881,  p.  836)  to 
be  "  schizognathous  " — thus  demonstrating,  in  the  words  of  the 
latter,  "  that  the  structure  of  the  palate  has  not  that  unique  and 
peculiar  significance  that  has  been  claimed  for  it  in  the  classification 
of  birds."  Perhaps  the  explanation  of  this  anomaly  may  lie  in  the 
fact  that  the  Trogons  are  a  very  old  form.  The  remains  of  one,  T. 
gallicus,  have  been  recognized  by  Prof.  A.  Milne-Edwards  (Ois. 
foss.  de  la  France,  ii.  p.  395,  pi.  177,  figs.  18-22)  from  the  Miocene 
of  the  Allier,  and  it  may  not  be  too  much  to  suppose  that  the 
schizognathous  structure  was  more  ancient  than  the  desmognathous. 
Again  too  this  fortunate  discovery  of  that  eminent  palaeontologist 
seems  to  account  for  the  remarkable  distribution  of  the  Trogons  at 
the  present  day.  While  they  chiefly  abound,  and  have  developed 
their  climax  of  magnificence,  in  the  tropical  parts  of  the  New  World, 
they  yet  occur  in  the  tropical  parts  of  the  Old.  The  species  now 
inhabiting  Africa,  forming  the  group  Hapalodcrma,  can  hardly  be 
separated  generically  from  those  of  the  Neotropical  Trogon,  and  the 
difference  between  the  Asiatic  forms,  if  somewhat  greater,  is  still 
comparatively  slight.  It  is  plain  then  that  the  Trogons  are  an 
exceptionally  persistent  type  ;  indeed  in  the  whole  Class  few  similar 
instances  occur  and  perhaps  none  that  can  be  called  parallel.  The 
extreme  development  of  the  type  in  the  New  World  just  noticed 
also  furnishes  another  hint.  While  in  some  of  the  American  Trogons 
(Pharomacriis,  for  instance)  the  plumage  of  the  females  is  not  very 
much  less  beautiful  than  that  of  the  inales,  there  are  others  in 
which  the  hen  birds  retain  what  may  be  fairly  deemed  a  more  ancient 
livery,  while  the  cocks  flaunt  in  brilliant  attire.  Now  the  plumage 
of  both  sexes  in  all  but  one 2  of  the  Asiatic  Trogons,  Harpactcs, 
resembles  rather  that  of  the  young  and  of  those  females  of  the 
American  species  which  are  modestly  clothed.  The  inference  from 
this  fact  would  seem  to  be  that  the  general  coloration  of  the  Trogons 
prior  to  the  establishment,  by  geographical  estrangement,  of  the 
two  types  was  a  russet  similar  to  that  now  worn  by  the  adults  of 
both  sexes  in  the  Indian  region,  and  by  a  portion  only  of  the 
females  in  the  Neotropical.  The  Ethiopian  type,  as  already  said, 
very  closely  agrees  with  the  American,  and  therefore  would  be 
likely  to  have  been  longer  in  connexion  therewith.  Again,  while 
the  adults  of  most  of  the  American  Trogons  (Pharomacrus  and 
Eiqrtilolis  excepted)  have  the  edges  of  the  bill  serrated,  their  young 
have  them  smooth  or  only  with  a  single  notch  on  either  side  near 
the  tip,  and  this  is  observable  in  the  Asiatic  Trogons  at  all  ages. 
At  the  same  time  the  most  distinctive  features  of  the  whole  group, 
which  are  easily  taken  in  at  a  glance,  but  are  difficult  to  express 
briefly  in  words,  are  equally  possessed  by  both  branches  of  the 
Family,  showing  that  they  were  in  all  likelihood — for  the  possibility 
that  the  peculiarities  may  have  been  evolved  apart  is  not  to  be  over 
looked — reached  before  the  geographical  sundering  of  these  branches 
(whereby  they  are  now  placed  on  opposite  sides  of  the  globe)  was 
effected. 

It  remains  to  say  that  about  sixty  species  of  Trogons 
are  recognized,  which  Gould  in  the  second  edition  of  his 
Monograph  of  the  Family  (1875)  divides  into  seven  genera  ; 
but  their  characters  are  hardly  laid  down.  Pharomacrus, 
Eupiilotis,  and  Trogon  inhabit  the  mainland  of  tropical 

of  P/iaromacrus  auriceps  to  be  a  substance  which  he  called  "  zooxan- 
thine"  (Comptes  Rendus,  2d  November  1857,  xlv.  p.  690). 

1  In  the   Trogon  of  Cuba,    Prionoielus,   they  are  most   curiously 
scooped  out,   as  it  were,   at  the  extremity,   and   the  lateral  pointed 
ends  diverge  in  a  way  almost  unique  among  birds. 

2  Or  two  species  if  H.  macloti  be  more  than  a  local  form  of  H. 
reinuwrdti. 


America,  no  species  passing  to  the  northward  of  the  Rio 
Grande  nor  southward  of  the  forest  district  of  Brazil, 
while  none  occur  on  the  west  coast  of  Peru  or  Chili. 
Prionotelus  and  Tmetotroyon,  each  with  one  species,  are 
peculiar  respectively  to  Cuba  and  Hispaniola.  The  African 
form  Hapaloderma  has  two  species,  one  found  only  on  the 
west  coast,  the  other  of  more  general  range.  The  Asiatic 
Trogons,  Harpactes  (with  eleven  species  according  to  the 
same  authority),  occur  from  Nepal  to  Malacca,  in  Ceylon, 
and  in  Sumatra,  Java,  and  Borneo,  while  one  species  is 
peculiar  to  some  of  the  Philippine  Islands.  (A.  N.) 

TROGUS,  CN.  POMPEIUS,  a  Roman  historian,  nearly 
contemporary  with  Livy.  Although  the  epitome  of  his 
historical  writings  by  Justin,  and  a  feAv  fragments,  are  all 
that  have  come  down  to  us,  there  is  abundant  reason  to 
believe  that  he  deserves  a  place  in  the  history  of  Roman 
literature  by  the  side  of  Sallust,  Livy,  and  Tacitus.  Of 
his  life  little  is  known.  He  was  almost  certainly  of  Greek 
descent.  His  grandfather  served  with  Pompey  in  the  war 
against  Sertorius,  and  received  through  the  influence  of 
that  general  the  Roman  citizenship ;  hence  the  name 
Pompeius,  which  was  adopted  as  a  token  of  gratitude  to 
the  benefactor.  The  father  of  Trogus  was  an  officer  of 
Caesar.  Trogus  himself  seems  to  have  been  a  man  of 
encyclopaedic  knowledge.  He  wrote,  after  Aristotle  and 
Theophrastus,  books  on  the  natural  history  of  animals  and 
plants,  used  by  the  elder  Pliny,  who  calls  Trogus  "  one  of 
the  most  precise  among  authorities  "  (auctor  ipse  e  severis- 
simis).  But  the  principal  work  of  Trogus  consisted  of 
forty -four  Libri  Historiarum  Philippicarum.  This  was  a 
great  history  of  the  world,  or  rather  of  those  portions 
of  it  which  came  under  the  sway  of  Alexander  and  his 
successors.  The  tale  began  with  Ninus,  the  founder  of 
Nineveh,  and  ceased  at  about  the  same  point  as  Livy's 
great  work,  viz.,  9  A.D.  The  last  event  recorded  by  the 
epitomator  JUSTIN  (q.v.}  is  the  recovery  of  the  Roman 
standards  captured  by  the  Parthians  (20  B.C.).  The  history 
of  Rome  was  treated  as  merely  subsidiary  to  that  of  Greece 
and  the  East.  The  work  was  based  upon  the  writings  of 
Greek  historians,  such  as  Theopompus,  Ephorus,  Timseus, 
Polybius.  It  has  been  contended  that  Trogus  did  not 
gather  together  the  information  from  the  leading  Greek 
historians  for  himself,  but  that  it  was  already  combined 
into  a  single  book  by  some  Greek,  whom  Trogus  followed 
closely  with  some  superficial  errors.  But  the  assumption 
appears  improbable  in  itself,  merely  on  a  review  of  the 
remains  of  the  historical  writings,  and  is  moreover  incon 
sistent  with  what  we  know  of  the  works  in  natural  history, 
for  which  Trogus  certainly  went  back  to  what  were  re 
garded  in  his  time  as  first-hand  authorities.  It  is  generally 
admitted  that  Trogus  had  genuine  qualifications  for  writing 
history,  though  he  could  not  rid  himself  entirely  of  the 
faults  of  his  authorities.  His  idea  of  history  was  more 
severe  and  less  rhetorical  than  that  followed  by  Sallust  and 
Livy,  whom  he  blamed  for  putting  elaborate  speeches  in  the 
mouths  of  the  characters  of  whom  they  wrote.  Yet  his  own 
Latin  style  had  a  vivid  force  which  is  still  to  be  recognized 
in  the  extracts  made  by  Justin.  For  the  ancient  history  of 
the  East,  Trogus,  even  in  the  present  mutilated  state  of  his 
historical  work,  often  proves  to  be  an  authority  of  great 
importance. 

The  chief  modem  editions  are  those  of  Gronovius  (Leyden,  1719 
and  1760);  Frotscher(Leipsic,  1827-30);  and  Jeep  (Leipsic,  1859  and 
1862).  In  Engelmann's  Bibliotheca  Scriptorum  Classicorum,  ii., 
under  Justin  and  Trogus,  will  be  found  a  large  number  of  references 
to  scattered  modern  articles.  Perhaps  the  most  important  is  that 
of  A.  v.  Gutschmid  on  the  sources  of  the  history  of  Trogus,  in  the 
second  supplementary  vol.  of  the  Jahrlb.  f.  class.  Philol.  (Leipsic, 
1857). 

TROITSK,  a  district  town  of  Russia,  in  the  government 
of  Orenburg,  situated  in  a  fertile  steppe  392  miles  to  the 
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north-east  of  Orenburg,  on  the  Siberian  highway,  is  one 
of  those  towns  which  have  grown  rapidly  of  late  in  the 
south-east  of  Russia.  The  Troitskiy  fort,  erected  in  1743, 
became  a  centre  for  the  exchange  trade  with  the  Kirghiz 
steppe  and  Turkestan,  and  in  that  trade  Troitsk  is  now 
second  only  to  Orenburg.  Cotton,  silk,  and  especially 
horses  and  cattle  are  imported,  while  leather,  cotton,  and 
woollen  and  metal  wares  are  exported.  An  active  trade 
in  corn  for  the  Ural  gold-mines  is  carried  on.  The  popu 
lation  in  1884  was  13,000. 

TROLLOPE,  AXTHOXY  (1815-1882),  English  novelist, 
was  born  in  Keppel  Street,  Russell  Square,  London,  accord 
ing  to  most  authorities,  on  24th  April  1815  ;  in  his  own 
Autobiography  he  merely  gives  the  year.  His  father,  a 
barrister,  who  had  been  fellow  of  New  College,  Oxford, 
brought  himself  and  his  family  into  the  sorest  straits  by 
unbusi ness-like  habits,  by  quarrelling  with  his  profession, 
or  at  least  with  the  attorneys,  and  by  injudicious  specu 
lations,  especially  in  farming.  Trollope's  mother,  Frances 
Milton,  according  to  her  son,  was  nearly  thirty  when  she 
married  in  1809.  By  her  husband's  wish  she  made  a 
strange  journey  to  America  in  1827,  for  the  purpose  of 
setting  up  a  kind  of  fancy  shop  in  Cincinnati,  which 
failed  utterly.  Her  visit,  however,  furnished  her  with  the 
means  of  writing  The  Domestic  Manners  of  the  Americans. 
This  at  once  brought  her  in  a  considerable  sum,  and  thence 
forward  she  continued  to  be  the  mainstay  of  her  family. 
Her  husband  being  obliged  at  last  actually  to  fly  the 
country  from  his  creditors,  his  wife  maintained  him  by 
her  pen,  at  Bruges,  till  his  death  there  in  1835.  For  some 
time  Mrs  Trollope  wrote  chiefly  travels ;  but  she  soon  be 
came  known  as  a  novelist,  and  was  very  industrious.  Her 
novels,  the  best  of  which  are  probably  The  Vicar  of  Wrex- 
hill  and  The  Widow  Barnahy,  are  now  rarely  read,  and 
indeed  were  never  at  their  best  above  good  circulating 
library  level :  they  are  written  with  cleverness  indeed,  and 
a  certain  amount  of  observation,  but  with  many  faults  of 
taste,  and  with  an  almost  total  want  of  artistic  complete 
ness  and  form.  Her  late  beginning,  her  industrious  career 
(for  she  wrote  steadily  for  more  than  thirty  years,  till  her 
death  in  October  1863,  at  Florence),  and  the  entire  absence 
in  her  of  any  blue-stocking  or  femme-savante  weakness 
would  have  made  her  remarkable,  even  if  she  had  not 
transmitted,  as  she  undoubtedly  did  transmit,  her  talent, 
much  increased,  to  her  children. 

Anthony  Trollope  was  the  third  son.  By  his  own 
account  few  English  men  of  letters  have  had  an  unhappier 
childhood  and  youth.  He  puts  down  his  own  misfortunes, 
at  Harrow,  at  Winchester,  at  Harrow  again,  and  elsewhere, 
to  his  father's  pecuniary  circumstances,  which  made  his  own 
appearance  dirty  and  shabby,  and  subjected  him  to  various 
humiliations.  But  it  is  permissible  to  suspect  that  this 
was  not  quite  the  truth,  and  that  some  peculiarities  of 
temper,  of  which  in  after  life  he  had  many,  contributed  to 
his  unpopularity.  At  any  rate  he  seems  to  have  reached 
the  verge  of  manhood  as  ignorant  as  if  he  had  had  no  edu 
cation  at  all.  While  living  abroad  he  tried  ushership  ;  but 
at  the  age  of  nineteen  he  was  pitchforked  by  favour  (for 
he  could  not  pass  even  the  ridiculous  examination  then 
usual)  into  the  post-office.  Even  then  his  troubles  were 
not  over.  He  got  into  debt ;  he  got  into  ridiculous 
entanglements  of  love  affairs,  which  he  has  very  candidly 
avowed ;  he  was  in  constant  hot  water  with  the  authori 
ties  ;  and  he  seems  to  have  kept  some  very  queer  company, 
which  long  afterwards  stood  him  in  stead  as  models  for 
some  of  his  novel  pictures.  At  last  in  August  1841  he 
obtained  the  appointment  of  clerk  to  one  of  the  post-office 
surveyors  in  a  remote  part  of  Ireland,  with  a  very  small 
nominal  salary.  This  salary,  however,  was  practically 
quadrupled  by  allowances ;  living  was  cheap  ;  and  the  life 


suited  Trollope  exactly,  being  not  office  work,  which  he 
always  hated,  but  a  kind  of  travelling  inspectorship.  And 
here  he  not  only  began  that  habit  of  hunting  which  (after 
a  manner  hardly  possible  in  the  stricter  conditions  of 
official  work  nowadays)  he  kept  up  for  many  years  even 
in  England,  but  within  three  years  of  his  appointment 
engaged  himself  to  Miss  Rose  Heseltine,  whom  he  had  met 
in  Ireland  but  who  was  of  English  birth.  They  were 
married  in  June  1844.  His  headquarters  had  previously 
been  at  Banagher  ;  he  was  now  transferred  to  Clonmel. 

Trollope  had  always  dreamt  of  novel-writing,  and  his 
Irish  experiences  seemed  to  supply  him  with  promising 
subjects.  With  some  assistance  from  his  mother  he  got 
his  first  two  books,  The  Macdermots  of  Ballycloran  and  The 
Kellys  and  the  O'Kellys,  published,  the  one  in  1847,  the 
other  the  next  year.  But  neither  was  in  the  least  a 
success,  though  the  second  perhaps  deserved  to  be ; 
and  a  third,  La  Vendee,  which  followed  in  1850,  besides 
being  a  much  worse  book  than  either,  was  an  equal 
failure.  Trollope  made  various  other  literary  attempts, 
but  for  a  time  ill  fortune  attended  all  of  them.  Meanwhile 
he  was  set  on  a  new  kind  of  post-office  work,  which  suited 
him  even  better  than  his  former  employment — a  sort  of 
roving  commission  to  inspect  rural  post  deliveries  and 
devise  their  extension,  first  in  Ireland,  then  throughout 
the  west  of  England  and  South  Wales.  That  he  did  good 
work  is  undeniable ;  but  his  curious  conception  of  official 
duty  (on  his  discharge  of  which  he  prided  himself  im 
mensely)  is  exhibited  by  his  confessions  that  he  "  got  his 
hunting  out  of  it,"  and  that  he  felt  "  the  necessity  of 
travelling  miles  enough  [he  was  paid  by  mileage]  to  keep 
his  horses."  It  was  during  this  work  that  he  struck  the 
vein  which  gave  him  fortune  and  fame — which  might  per 
haps  have  given  him  more  fame  and  not  much  less  fortune 
if  he  had  not  worked  it  so  hard — by  conceiving  The 
Warden.  This  was  published  in  1855.  It  brought  him 
little  immediate  profit,  nor  was  even  Bare/tester  Towers, 
which  followed,  very  profitable,  though  it  contains  his  fresh 
est,  his  most  original,  and,  with  the  exception  of  The  Last 
Chronicle  of  Barset,  his  best  work.  The  two  made  him  a 
reputation,  however,  and  in  1858  he  was  able  for  the  first 
time  to  sell  a  novel,  The  Three  Clerks,  for  a  substantial 
sum,  £250.  A  journey  on  post-office  business  to  the  West 
Indies  gave  him  material  for  a  book  of  travel,  The  West 
Indies  and  the  Spanish  Main,  which  he  frankly  and  quite 
truly  acknowledges  to  be  much  better  than  some  subse 
quent  work  of  his  in  the  same  kind.  From  this  time  his 
production  (mainly  of  novels)  was  incessant,  and  the  sums 
which  he  received  were  very  large,  amounting  in  one  case  to 
as  much  as  £3525  for  a  single  book,  and  to  nearly  £70,000 
in  the  twenty  years  between  1859  and  1879.  All  these 
particulars  are  given  with  great  minuteness  by  himself, 
and  are  characteristic.  The  full  high  tide  of  his  fortunes 
began  when  the  Cornhill  Magazine  was  established  in  the 
autumn  of  1859.  He  was  asked  at  short  notice  to  write  a 
novel,  and  wrote  Framley  Parsonage,  which  was  extremely 
popular ;  two  novels  immediately  preceding  it,  The  Ber 
trams  and  Castle  Richmond,  had  been  much  less  successful. 

As  it  will  be  possible  to  notice  few  of  his  subsequent  works 
in  detail,  the  list  of  them,  a  sufficiently  astonishing  one,  may  be 
given  here : — Tales  of  All  Countries^  series,  1861-1870);  OrleyFarm, 
North  America  (1862) ;  Rachael  Bay  (1863) ;  The  Small  House  at 
Allington,  Can  You  Forgive  Her!  (1864)  ;  Aliss  Mackenzie  (1865)  ; 
The  Claverings,  Nina  Balatka,  The  Last  Chronicle  of  Barset  (1867); 
Linda  Tressel  (1868);  Phineas  Finn,  He  Knew  He  Was  Right  (1869); 
Brown,  Jones,  and  Robinson,  The  Vicar  of  Bullhampton,  An  Editors 
Tales,  Caesar  (1870) ;  Sir  Harry  Hotspur  of  Humblethwaite,  Ralph 
the  Heir  (1871) ;  The  Golden  Lion  of  Granpere  (1872)  ;  The  Eustace 
Diamonds,  Australia  and  New  Zealand(1873) ;  Phineas  Redux,  Harry 
Heathcote  of  Gangoil,  Lady  Anna  (1874) ;  The  Way  We  Live  Norn 
(1875)  ;  The  Prime  Minister  (1876)  ;  The  American  Senator  (1877); 
Is  He  Popenjoy  ?  South  Africa  (1878) ;  John  Caldigate,  An  Eye  for 
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an  Eye,  Cousin  Henry,  Thackeray  (1879) ;  TJie  Duke's  Children, 
Cicero  (1880) ;  Ayala's  Angel,  Dr  Worth's  School  (1881) ;  Frau 
Frohmann,  Lord  Palmerston,  The  Fixed  Period,  Kept  in  the  Dark, 
Marion  Fay  (1882) ;  Mr  Scarborough's  Family,  The  Land  Leagucrr 
(1883) ;  and  An  Old  Man's  Love  (1884). 

How  this  enormous  total  was  achieved  in  spite  of  official 
work  (of  which,  lightly  as  he  took  it,  he  did  a  good  deal, 
and  which  he  did  not  give  up  for  many  years),  of  hunting 
three  times  a  week  in  the  season,  of  whist-playing,  of  nol 
a  little  going  into  general  society,  he  has  explained  with  his 
usual  curious  minuteness.  He  reduced  novel-writing  to 
the  conditions  of  regular  mechanical  work — so  much  so 
that  latterly  he  turned  out  so  many  words  in  a  quarter  o\ 
an  hour,  and  wrote  at  this  rate  so  many  hours  a  day.  He 
divided  every  book  beforehand  into  so  many  days'  work 
and  checked  off  the  tallies  as  he  wrote. 

A  life  thus  spent  could  not  be  very  eventful,  and  its 
events  may  be  summed  up  rapidly.  In  1858  he  went  to 
Egypt  also  on  post-office  business,  and  at  the  end  of  1859 
he  got  himself  transferred  from  Ireland  to  the  eastern  dis 
trict  of  England.  Here  he  took  a  house  at  Waltham. 
He  took  an  active  part  in  the  establishment  of  The  Fort 
nightly  Review  in  1865;  he  was  editor  of  St  Paul's  for 
some  time  after  1867;  and  at  the  end  of  that  year  he 
resigned  his  position  in  the  post-office.  He  stood  for 
Beverley  and  was  defeated;  he  received  from  his  old 
department  special  missions  to  America  and  elsewhere 
(he  had  already  gone  to  America  in  the  midst  of  the 
Civil  War).  He  went  to  Australia  in  1871,  and  before 
going  broke  up  his  household  at  Waltham.  When  he 
returned  he  established  himself  in  London,  and  lived  there 
till  1880,  when  he  removed  to  Harting  on  the  confines  of 
Sussex  and  Hampshire.  He  had  visited  South  Africa  in 
1877  and  travelled  elsewhere.  On  3rd  November  1882  he 
was  seized  with  paralysis,  and  died  on  6th  December. 

Of  Trollope's  personal  character  it  is  not  necessary  to  say  much. 
Strange  as  his  conception  of  official  duty  may  seem,  it  was  evidently 
<iuite  honest  and  sincere,  and,  though  lie  is  said  to  have  been  as  an 
official  popular  neither  with  superiors  nor  inferiors,  he  no  doubt 
did  much  good  work.  Privately  he  was  much  liked  and  much  dis 
liked, — a  great  deal  of  real  kindness  being  accompanied  by  a  blus 
tering  and  overbearing  manner,  and  an  egotism,  not  perhaps  more 
deep  than  other  men's,  but  more  vociferous.  His  literary  work  needs 
more  notice.  Nothing  of  it  but  the  novels  is  remarkable  for  merit. 
His  Cxsar  and  the  Cicero  are  curious  examples  of  a  man's  under 
taking  work  for  which  he  was  not  in  the  least  fitted.  Thackeray 
exhibits  (though  Trollope  appears  to  have  both  admired  Thackeray 
as  an  artist  and  liked  him  as  a  man)  grave  faults  of  taste  and  judg 
ment  and  a  complete  lack  of  real  criticism.  The  books  of  travel  are 
not  good,  and  of  a  kind  not  good.  Nina  Balatka  and  Linda  Tressel, 
published  anonymously  and  as  experiments  in  the  romantic  style, 
have  been  better  thought  of  by  the  author  and  by  some  competent 
judges  than  by  the  public  or  the  publishers.  Brown,  Jones,  and 
Robinson  was  still  more  disliked,  and  is  certainly  very  bad  as  a 
whole,  but  has  touches  of  curious  originality  in  parts.  The  rest  of 
the  novels  have  been  judged  very  differently  by  different  persons. 
There  is  no  doubt  that  their  enormous  volume  prejudiced  readers 
against  them  even  long  before  the  author  let  the  public  into  the 
secret  of  their  manufacture,  which  has  made  the  prejudice  deeper. 
There  is  also  no  doubt  that  Trollope  seldom  or  never  creates  a 
character  of  the  first  merit  (Mr  Crawley  in  the  Last  Chronicle  of 
Barset  is  the  one  possible  exception),  and  that  not  one  of  his  books 
can  be  called  a  work  of  genius.  At  the  same  time  no  one  probably 
has  produced  anything  like  such  a  volume  of  anything  like  such 
merit.  He  claims  for  himself  that  his  characters" are  always  more 
or  less  alive,  and  they  are.  After  his  first  failures  he  never  pro 
duced  anything  that  was  not  a  faithful  and  sometimes  a  very 
amusing  transcript  of  the  sayings  and  doings  of  possible  men  and 
women.  His  characters  are  never  marionettes,  much  less  sticks. 
He  has  some  irritating  mannerisms,  notably  a  trick  of  repetition 
of  the  same  form  of  words.  He  is  sometimes  absolutely  vulgar,— 
that  is  to  say,  he  does  not  deal  with  low  life,  but  shows,  though 
always  robust  and  pure  in  morality,  a  certain  coarseness  of  taste. 
He  is  constantly  rather  trivial,  and  perhaps  nowhere  out  of  the 
Barset  series  (which,  however,  is  of  itself  no  inconsiderable  work) 
has  he  produced  books  that  will  live.  The  very  faithfulness  of  his 
representation  of  a  certain  phase  of  thought,  of  cultivation,  of 
society,  uninformed  as  it  is  by  any  higher  spirit,  in  the  long  run 
damaged,  as  it  had  first  helped,  the  popularity  of  his  work.  But, 


allowing  for  all  this,  it  may  and  must  still  be  said  that  he  held 
up  his  mirror  steadily  to  nature,  and  that  the  mirror  itself  was 
fashioned  with  no  inconsiderable  art.  (G.  SA. ) 

TROMBONE,  a  musical  instrument  of  brass.  It  has  a 
cupped  mouthpiece,  and  is  formed  of  two  principal  parts 
— the  bell,  the  bore  of  which  gradually  widens,  and  the 
slide,  which  is  composed  of  two  cylindrical  tubes  parallel 
to  each  other,  upon  which  two  other  tubes,  communicating 
at  their  lower  extremities  by  a  pipe  curved  in  a  half-circle, 
glide  without  loss  of  air.  The  mouthpiece  is  adapted  to 
one  of  the  upper  ends  of  the  slide  and  the  bell  to  the 
other  end.  When  the  slide,  which  is  moved  by  the  right 
hand,  is  closed,  the  instrument  is  at  its  highest  pitch  ;  the 
note  is  lowered  in  proportion  as  the  column  of  air  is 
lengthened  by  drawing  out  the  slide. 

Formerly  the  trombone  was  known  as  the  sackbut ;  its 
modern  designation — great  trumpet — comes  from  the 
Italian.  The  Germans  call  it  posaune.  It  is  difficult  to 
say  where  or  at  what  epoch  the  instrument  was  invented. 
In  a  manuscript  of  the  9th  century,  preserved  at  Boulogne, 
there  is  a  drawing  of  an  instrument  which  bears  a  great 
resemblance  to  a  trombone  deprived  of  its  bell.  Virdung1 
says  little  about  the  trombone,  but  he  gives  an  engraved 
representation  of  it,  under  the  name  of  busaun,  which 
shows  that  early  in  the  16th  century  it  was  almost  the 
same  as  that  employed  in  our  day.  By  that  time  the 
trombone  had  come  into  vogue  in  England :  the  band  of 
musicians  in  the  service  of  Henry  VIII.  included  ten  sack- 
but  players,  and  under  Elizabeth,  in  1587,  there  were  six. 
English  instrumentalists  then  enjoyed  a  certain  reputa 
tion  and  were  sought  for  by  foreign  courts ;  thus  in  1 604 
Charles  III.  of  Lorraine  sought  to  recruit  his  sackbut 
players  from  English  bands.  Praetorius 2  classes  the  trom 
bones  in  a  complete  family,  the  relative  tonalities  of  which 
were  thus  composed  : — 1  alt-posaun,  4  gemeine  rechte  pos- 
aunen,  2  quart-posaunen,  1  octav-posaun, — 8  in  all.  The  alt- 
posaun  was  in  D.  With  the  slide  closed  it  gave  the  first  of 

the  accompanying  harmonics: ju    i*    "T"  "T" 

The  gemeine  rechte  posaunen,  Sef j    j    *    \ — 
or  ordinary  trombones,  were  in   ~     -*~ 
A.   Without  using  the  slide  they  gave  the  subjoined  sounds : 
.  ,—     *m    p    T'  £—          quart -posaun  was  made 

I      [    J    j*~^*    i~  =—    =  either  in  E,  the  fourth  below 
'*"  the  gemeine   rechte   posaun, 

or  in  D,  the  lower  fifth.  In  the  latter  case  it  was  exactly 
an  octave  below  the  alt- posaun.  The  octav-posaun  was 
in  A.  It  was  constructed  in  two  different  fashions  : 
either  it  had  a  length  double  that  of  the  ordinary  trom 
bone,  or  the  slide  was  shortened,  the  length  of  the 
column  of  air  being  still  maintained  by  the  adaptation 
of  a  crook.  The  first  system,  which  was  invented  by 
Hans  Schreiber  four  years  before  the  work  of  Prajtorius 
appeared,  gave  the  instrumentalist  a  slide  by  which  he 
could  procure  in  the  lower  octave  all  the  sounds  of  the 
ordinary  trombone.  The  second  system,  which  Praetorius 
had  known  for  years,  was  distinguished  from  the  first,  not 
only  by  modifications  affecting  the  form,  but  also  by  a 
larger  bore.  Mersenne  3  calls  the  trombone  trompette  har- 
monique,  but  he  does  not  appear  to  have  made  himself 
acquainted  with  its  construction,  for  we  can  scarcely  find 
an  allusion  in  the  confused  text  of  his  work  to  the  tonality 
of  the  trombone  then  in  vogue.  He  established  this  fact, 
aowever,  that  it  was  customary  in  France  to  lower  the 
nstrument  a  fourth  below  the  pitch  of  the  ordinary  trom- 
Done  by  means  of  a  tortil,  a  kind  of  crook  with  a  double 
;urn  that  was  fitted  between  the  bell  and  the  slide,  "in 
order,"  he  said,  "to  make  the  bass  to  hautbois  concerts." 
The  compass  of  the  trombone  is  not  limited  to  the  mere  harmo- 


1  Musica  getutscht  und  auszgezoyen,  Basel,  1511. 

2  Organographia,  Wolfenbiittel,  1619. 

3  Harinonie  Uniixrselle,  Paris,  1627. 
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nics  obtained  by  leaving  the  instrument  at  its  shortest  length — 
that  is,  with  the  slide  close  up ;  it  in  fact  comprises  seven  positions, 
which  are  obtained  by  shifting  the  slide  as  many  lengths  and  in 
such  a  way  that  each  of  these  produces  a  series  of  harmonics  a 
semitone  lower  than  the  length  which  has  preceded.  This  system, 
so  simple  and  rational,  might  have  been  expected  always  to  serve 
for  the  basis  of  the  technique  of  the  instrument ;  but  from  the 
middle  of  the  18th  century  the  art  of  playing  the  trombone  became 
the  object  of  purely  empiric  teaching.  Only  four  positions  were 
made  use  of.1  By  the  first — that  is,  with  the  slide  close  up — there  was 
obtained  from  the  ordinary  trombone,  then  called  the  tenor  trom 
bone,  the  first  series  of  the  subjoined  harmonics  (the 
numerals  indicating  the  order) : 

the  fundamental  or  first  note 
being  difficult  to  obtain  ;  the 
second  position  produced 

JL   -ft        the    third 

.y. .       —         p     *    '|  — 1~   T~          position 
*c?^    j     !*     F—  rrir       produced 

E  ^p  In  thus  lowering  by  semitones,  the 


_ 
and  the  fourth  "SZ        \     «i_  soun(is  furnished  by  the  four  positions 

gave  the  tenor  trombone  a  diatonic  scale  from 

This  scale  was  formed  with  notes  that  could 

be  perfectly  just,  but  the  result  would  have 

been  less  satisfactor}r  to  the  ear  if  the  player 

had  strictly  observed  the  rules  laid  down  by  the  teaching  of  that 

period  for  the  production  of  the  chromatic  intervals.     Thus  to  pass 

from  a  note  furnished  by  one  of  the  four  positions  to  another  a 

semitone  lower  it  was   necessary  to   lengthen  the  slide  by  two 

fingers  ;  if  the  semitone  higher  was  required  the  slide  had  to  be 

shortened   to   the  same  extent.2     A   consideration   of   the  laws 

affecting  lengths  of  pipes  will  show  the  viciousness  of  that  rule. 

Of  all  wind  instruments  the  troinbone  has  perhaps  been  least 
modified  in  form ;  changes  have  occasionally  been  attempted, 
but  for  the  most  part  with  only  trifling  success.  The  innovation 
which  has  had  the  most  vogue  dates  from  the  end  of  the  18th 
century  ;  it  consisted  in  bending  the  tube  of  the  bell  in  a  half 
circle  above  the  head  of  the  executant,  which  produced  a  very 
bizarre  effect.  It  also  gave  rise  to  very  serious  inconveniences : 
by  destroying  the  regularity  of  the  proportions  of  the  bell  it  pre 
judicially  affected  the  quality  of  tone  and  intonation  of  the  instru 
ment.  For  a  long  time  the  curved  bell  with  its  serpent's  mask 
was  maintained  in  military  music,  and  it  is  only  about  twenty 
years  ago  that  it  was  completely  given  up.  By  giving  a  half  turn 
more  to  the  bell  tube  its  opening  was  directed  to  the  back  of  the 
executant ;  but  this  form,  in  fashion  for  a  little  while  about  1830, 
was  not  long  adhered  to,  and  the  trombone  reassumed  its  primitive 
form,  which  is  still  maintained.  As  appears  from  a  patent  de 
posited  by  Stolzel  and  Bltimel  at  Berlin  on  12th  April  1818,  the 
application  of  ventils  or  pistons  was  then  made  for  the  first  time.3 
The  ventils,  at  first  two  in  number,  effected  a  decided  lengthening 
of  the  instrument.  The  first  augmented  the  length  of  the  tube  by 
a  tone,  lowering  by  as  much  the  natural  harmonics.  The  second 
produced  a  similar  effect  for  a  semitone,  and  the  simultaneous  em 
ployment  of  the  two  pistons  resulted  in  the  depression  of  a  tone 
and  a  half.  The  principle,  therefore,  of  the  employment  of  ventils 
or  pistons  is  the  same  as  that  which  governs  the  use  of  slides. 
For  instance,  a  trombone  is  provided  with  three  pistons,  and  without 
their  help  it  produces  the  first  of  the  following  sets  of  harmonics 


(l) 


(the  numbers  indicating  the  order). 

Then  by  pressing  down  the  second 

piston  we  obtain  a  lengthening  of  the 

column  of  air   that   lowers   the  in 

strument  by  a  semitone  and  makes 

it  produce  the  second  set  of  harmonics 

here  shown  ;  with  the  aid  of  the  first  ^.         . 

piston  we  relengthen  the  column,  so  ^-       J-^ 

as  to  get  a  whole  tone  lower,  produc 

ing  the  third  set  of  sounds  ;  the  third     (3) 


*• 


(2) 


piston,  in  the  same  way,  lowers  the  fa 
instrument  a  tone  and  a  half,  as  in  ^-- 


k      "*- 

fe    tr 
—I         — 


(4) ;    by   the    simultaneous    employ- 

^^  ment  of  the   second  and  third  pis 
tons  we  arrive  at  two  tones,  as  in  (5) ; 

^    the    combination    of    the    first    and 
~^"~  third  pistons  lowers  the  instrument 
two  tones  and  a  half,  as  shown  in  (6) ; 


1  Der  sick  selbst  informirende  Musicus,  Augsburg,  1762,  by  Johann 
Jacob  Letter. 

2  It  need  hardly  be  remarked  that  the  higher  semitone  cannot  be 
produced  in  the  first  position. 

3  This   was    mentioned   in    the   Leipsic    Allgemeine   musikalische 
Zeitung  in  1815,  the  merit  of  the  invention  being  assigned  to  Heinrich 
Stolzel  of  Pless  in  Silesia, 


(6) 


.  finally,  uniting  the  three  pistons  lowers 
—i2  the  trombone  three  tones  and  a  half, 
~—  as  shown  in  (7). 


:*= 


-  •£:  Notwithstanding  the  increased  facility 
$*  I  * —  obtained  by  the  use  of  pistons,  they 
1  Erz  are  very  far  from  having  gained  the 

suffrages  of  all  players :  many  prefer 
the  slide,  believing  that  it  gives  a  facility  of  emission  that  they 
cannot  obtain  with  a  piston  trombone.  For  this  illustration 
of  the  use  of  pistons,  we  have  taken  a  tenor  trombone  in  B[> ;  the 
flat  tonalities  having  been  preferred  for  military  music  since  the 
commencement  of  the  19th  century,  the  pitch  of  each  variety 
of  trombones  has  been  raised  a  semitone.  At  present  six  trom 
bones  are  more  or  less  in  use,  viz.,  the  alto  trombone  in  F,  the 
alto  in  E[j  (formerly  in  D),  the  tenor  in  B|>  (formerly  in  A),  the 
bass  in  G,  the  bass  in  F  (formerly  in  E),  the  bass  in  E[j  (formerly 
in  D).  This  transposition  has  no  reference  to  the  number  of 
vibrations  that  may  be  officially  or  tacitly  adopted  as  the  standard 
pitch  of  any  country  or  locality.  A  trombone  an  octave  lower 
than  the  tenor  has  recently  been  reintroduced  into  the  orchestra, 
principally  by  Wagner.  The  different  varieties  just  cited  are  con 
structed  with  pistons  or  slides,  as  the  case  may  be.  (V.  M. ) 

TROMP,  the  name  of  two  famous  Dutch  admirals. 

I.  MARTIN  HARPERTZOON  TROMP  (1597-1653)  was  born 
at  Brielle,  South  Holland,  in  1597.  At  the  age  of  eight 
he  made  a  voyage  to  the  East  Indies  in  a  merchantman, 
but  was  made  prisoner  and  spent  several  years  on  board 
an  English  cruiser.  On  making  his  escape  to  Holland  he 
entered  the  navy  in  1624,  and  in  1637  was  made  lieutenant- 
admiral.  In  February  1639  he  surprised,  off  the  Flemish 
coast  near  Gravelines,  a  large  Spanish  fleet,  which  he  com 
pletely  destroyed,  and  in  the  following  September  he  de 
feated  the  combined  fleets  of  Spain  and  Portugal  off  the 
English  coast — achievements  which  placed  him  in  the  first 
rank  of  Dutch  naval  commanders.  On  the  outbreak  of  war 
with  England  Tromp  appeared  in  the  Downs  in  command 
of  a  large  fleet  and  anchored  off  Dover.  On  the  approach 
of  Blake  he  weighed  anchor  and  stood  over  towards  France, 
but  suddenly  altered  his  course  and  bore  down  on  the 
English  fleet,  which  was  much  inferior  to  his  in  numbers. 
In  the  engagement  which  followed  (19th  May  1652)  he  had 
rather  the  worst  of  it  and  drew  off  with  the  loss  of  two  ships. 
In  November  he  again  appeared  in  command  of  eighty 
ships  of  war,  and  a  convoy  of  300  merchantmen,  which  he 
had  undertaken  to  guard  past  the  English  coast.  Blake 
resolved  to  attack  him,  and,  the  two  fleets  coming  to  close 
quarters  near  Dungeness  on  the  30th  November,  the 
English,  after  severe  losses,  drew  off  in  the  darkness  and 
anchored  off  Dover,  retiring  next  day  to  the  Downs,  while 
Tromp  anchored  off  Boulogne  till  the  Dutch  merchantmen 
had  all  passed  beyond  danger.  The  statement  that  he 
sailed  up  the  Channel  with  a  broom  at  his  masthead  in 
token  of  his  ability  to  sweep  the  seas  is  probably  mythical. 
In  the  following  February  (1653),  while  in  charge  of  a  large 
convoy  of  merchantmen,  he  maintained  a  running  fight  with 
the  combined  English  fleets  under  Blake,  Penn,  and  Monk 
off  Portland  to  the  sands  of  Calais,  and,  though  baffling  to 
some  extent  the  purposes  of  the  English,  had  the  worst  of 
the  encounter,  losing  nine  ships  of  war  and  thirty  or  forty 
merchantmen.  On  3d  June  he  fought  an  indecisive  battle 
with  the  English  fleet  under  Dean  in  the  Channel,  but 
the  arrival  of  reinforcements  under  Blake  on  the  following 
day  enabled  the  English  to  turn  the  scale  against  him  and 
he  retired  to  the  Texel  with  the  loss  of  seventeen  ships. 
Greatly  discouraged  by  the  results  of  the  battle,  the  Dutch 
sent  commissioners  to  Cromwell  to  treat  for  peace,  but 
the  proposal  was  so  coldly  received  that  war  was  imme 
diately  renewed,  Tromp  again  appearing  in  the  Channel 
towards  the  end  of  July  1653.  In  the  hotly-contested 
conflict  which  followed  with  the  English  under  Monk  on 
the  29th  Tromp  was  shot  by  a  musket  bullet  through  the 
heart.  He  was  buried  with  great  pomp  at  Delft,  where 
there  is  a  monument  to  his  memory  in  the  old  church. 
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II.  CORNELIUS  TROMP  (1629-1691),  the  second  son  of 
the  preceding,  was  born  at  Rotterdam  on  9th  September 
1629.  At  the  age  of  nineteen  he  commanded  a  small 
squadron  charged  to  pursue  the  Algerian  pirates.  In  1652 
and  1653  he  served  in  Van  Galen's  fleet  in  the  Mediter 
ranean,  and  after  the  action  with  the  English  fleet  off 
Leghorn,  13th  March  1653,  in  which  Van  Galen  was  killed, 
Tromp  was  promoted  to  be  rear-admiral.  On  13th  July 
1665  his  squadron  was  by  a  hard  stroke  of  ill  fortune  de 
feated  by  the  English  under  the  duke  of  York.  In  the  fol 
lowing  year  Tromp  served  under  De  Ruyter,  and  on  account 
of  De  Ruyter's  complaints  of  his  negligence  in  the  action 
of  5th  August  he  was  deprived  of  his  command.  He 
was,  however,  reinstated  in  1 673  by  the  stadtholder  William, 
afterwards  king  of  England,  and  in  the  actions  of  7th 
and  14th  June,  against  the  allied  fleets  of  England  and 
France,  manifested  a  skill  and  bravery  which  completely 
justified  his  reappointment.  In  1675  he  visited  England, 
when  Charles  II.  created  him  a  baron.  In  the  following 
year  he  was  named  lieutenant-admiral  of  the  United  Pro 
vinces.  He  died  at  Amsterdam,  29th  May  1691,  shortly 
after  he  had  been  appointed  to  the  command  of  a  fleet 
against  France.  Like  his  father  he  was  buried  at  Delft. 

See  H.  de  Jager,  Het  Geslacht  Tromp,  1883. 

TROMSO,  a  town  of  Norway,  capital  of  the  amt  of 
the  same  name  and  an  episcopal  see,  stands  on  the  eastern 
shore  of  a  low  fertile  islet  of  the  same  name  between  Hvaloe 
and  the  mainland,  in  69°  38'  N.  lat.  and  18°  55'  E.  long.  It 
consists  principally  of  one  wide  street  of  wooden  houses ; 
the  chief  public  buildings  are  the  town -hall,  the  national 
church,  the  Roman  Catholic  church,  and  the  museum, 
which  contains  a  good  zoological  collection.  The  town  has 
a  high  school  and  a  normal  seminary.  The  main  specialty 
of  the  place  is  bears'  skins  and  other  kinds  of  fur.  The 
herring  fishery  of  Tromso  is  very  productive,  and  the 
activity  of  the  town  is  further  increased  by  the  circum 
stance  that  it  is  the  port  of  call  for  ships  making  for  the 
seal  fishing  and  walrus  hunting  on  Spitzbergen  and  Nova 
Zembla.  Tromso  was  founded  in  1794.  The  population, 
which  in  1816  did  not  exceed  300,  was  5409  in  1882. 

TRONDHJEM.     See  THRONDHJEM. 

TROPIC-BIRD,  so  called  of  sailors  from  early  times,1 
because,  as  Dampier  (Voyages,  i.  p.  53)  among  many 
others  testifies,  it  is  "never  seen  far  without  either 
Tropick,"  and  hence,  indulging  a  pretty  fancy,  Linnaeus 
bestowed  on  it  the  generic  term,  continued  by  modern 
writers,  of  Phaethon,  in  allusion  to  its  attempt  to  follow 
the  path  of  the  sun.2  There  are  certainly  three  well- 
marked  species  of  this  genus,  but  their  respective  geo 
graphical  ranges  have  not  yet  been  definitely  laid  down. 
All  of  them  can  be  easily  known  by  their  totipalmate 
condition,  in  which  the  four  toes  of  each  foot  are  united 
by  a  web,  and  by  the  great  length  of  the  two  middle 
tail-quills,  which  project  beyond  the  rest,  so  as  to  have 
gained  for  the  birds  the  names  of  "  Rabijunco,"  "  Paille- 
en-queue,"  and  "  Pijlstaart "  among  mariners  of  different 
nations.  These  birds  fly  to  a  great  distance  from  land 
and  seem  to  be  attracted  by  ships,  frequently  hovering 
round  or  even  settling  on  the  mast-head. 

The  Yellow-billed  Tropic-bird,  P.  flavirostris  or  candidus,  appears 
to  have  habitually  the  most  northerly,  as  well,  perhaps,  as  the 


1  More  recently  sailors  have  taken  to  call  it  "Boatswain-bird" — 
a  name  probably  belonging  to  a  very  different  kind  (c/.  SKUA). 

2  Occasionally,    perhaps     through    violent    storms,     Tropic -birds 
wander  very  far  from  their  proper  haunts.     In  1700  Leigh,  in  his  N. 
II.  Lancashire  (i.  pp.   164,  195,  Birds,  pi.  i.,  fig.  3),  described  and 
figured  a  "  Tropick  Bird "  found  dead  in  that  county.     Another  is 
said  Tjy  Mr  Lees  (Zoologist,  ser.  2,  p.  2666)  to  have  been  found  dead 
at  Cradley  near  Malvern — apparently  before  1856  (J.  H.  Gurney,  jun., 
op.  cit.,  p.  4766) — which,  like  the  last,  would  seem  (W.  H.  Heaton, 
op.  cit.,  p.  5086)  to  have  been  of  the  species  known  as  P.  aetkereus. 
Naumanu  was  told  (Rkea,  i.  p.  25)  of  its  supposed  occurrence  at 


widest  range,  visiting  Bermuda  yearly  to  breed  there,  but  also 
occurring  numerously  in  the  southern  Atlantic,  the  Indian,  and  a 
great  part  of  the  Pacific  Ocean.  In  some  islands  of  all  these  three 
it  breeds,  sometimes  on  trees,  which  the  other  species  are  not 
known  to  do.  However,  like  the  rest  of  its  congeners,  it  lays  but  a 
single  egg,  and  this  is  of  a  pinkish  white,  mottled,  spotted,  and 
smeared  with  brownish  purple,  often  so  closely  as  to  conceal  the 
ground  colour.  This  is  the  smallest  of  the  group,  and  hardly 
exceeds  in  size  a  large  Pigeon  ;  but  the  spread  of  its  wings  and  its 
long  tail  make  it  appear  more  bulky  than  it  really  is.  Except 
some  black  markings  on  the  face  (common  to  all  the  species 
known),  a  large  black  patch  partly  covering  the  scapulars  and 
wing-coverts,  and  the  black  shafts  of  its  elongated  rectrices,  its 
ground  colour  is  white,  glossy  as  satin,  and  often  tinged  with 
roseate.  Its  yellow  bill  readily  distinguishes  it  from  its  larger  con 
gener  P.  aethereus,  but  that  has  nearly  all  the  upper  surface  of  the 
body  and  wings  closely  barred  with  black,  while  the  shafts  of  its 
elongated  rectrices  are  white.  This  species  has  a  range  almost 
equally  wide  as  the  last ;  but  it  does  not  seem  to  occur  in  the 
western  part  of  the  Indian  Ocean.  The  third  and  largest  species, 
the  Red-tailed  Tropic-bird,  P.  nibricauda  or  phcenicurus,  not  only 
has  a  red  bill,  but  the  elongated  and  very  attenuated  rectrices  are 
of  a  bright  crimson  red,  and  when  adult  the  whole  body  shows  a 
(Jeep  roseate  tinge.  The  young  are  beautifully  barred  above  with 
black  arrow-headed  markings.  This  species  has  not  been  known 
to  occur  in  the  Atlantic,  but  is  perhaps  the  most  numerous  in  the 
Indian  and  Pacific  Oceans,  in  which  last  great  value  used  to  be 
attached  to  its  tail-feathers  to  be  worked  into  ornaments.3 

That  the  Tropic-birds  form  a  distinct  family,  Phaethon- 
tidss,  of  the  Steganopodes  (the  Dysporomorphse  of  Prof. 
Huxley),  was  originally  maintained  by  Brandt,  and  is  now 
generally  admitted,  yet  it  cannot  be  denied  that  they 
differ  a  good  deal  from  the  other  members  of  the  group4 ; 
indeed  Prof.  Mivart  in  the  Zoological  Transactions  (x.  p. 
364)  will  hardly  allow  Fregata  and  PJiaethon  to  be  steg- 
anopodous  at  all ;  and  one  curious  difference  is  shown  by 
the  eggs  of  the  latter,  which  are  in  appearance  so  wholly 
unlike  those  of  the  rest.  The  osteology  of  two  species 
has  been  well  described  and  illustrated  by  Prof.  Alph. 
Milne-Edwards  in  M.  Grandidier's  fine  Oiseaux  de  Mada 
gascar  (pp.  701-704,  pis.  279-281a).  (A.  N.) 

TROPPAU  (Slavonic  Opava),  the  chief  town  of  Austrian 
Silesia,  is  a  busy  commercial  place  on  the  right  bank  of 
the  Oppa,  close  to  the  Prussian  border.  A  well-built  town 
with  extensive  suburbs,  it  has  two  market-places  and  con 
tains  six  churches,  an  old  town-house  recently  restored  in 
the  Gothic  style,  and  numerous  educational,  benevolent,  and 
commercial  institutions.  The  site  of  the  former  fortifica 
tions  is  laid  out  in  pleasant  promenades.  Troppau  manu 
factures  large  quantities  of  cloth,  especially  for  the  army  ; 
and  its  industrial  establishments  include  a  large  sugar- 
refinery  and  manufactories  of  machines  and  stoves.  In 
1880  the  population  was  20,562.  German  is  spoken  in  the 
town  proper,  but  a  dialect  of  Polish  prevails  in  the  suburbs. 

Troppau  was  founded  in  the  13th  century  ;  but  almost  its  only 
claim  to  historical  mention  is  the  fact  that  in  1820  the  monarchs 
of  Austria,  Russia,  and  Prussia  met  here  to  deliberate  on  the  tend 
encies  of  the  Neapolitan  revolution.  This  congress  of  Troppau, 
however,  left  nearly  the  whole  matter  to  be  considered  and  decided 
at  Laibach.  The  former  principality  of  Troppau  is  now  divided  be 
tween  Austria  and  Prussia,  the  latter  holding  the  lion's  share. 

TROTZENDORFF,  or  TROCEDORFIUS,  VALENTIN 
FRIEDLAND  (1490-1556),  called  Trotzendorff  from  his 
birthplace,  near  Gorlitz,  in  Prussian  Silesia,  was  born  on 
14th  February  1490,  of  parents  so  poor  that  they  could 
not  keep  him  at  school.  The  boy  taught  himself  to  read 
and  write  while  herding  cattle;  he  made  paper  from  birch 
bark,  and  ink  from  soot.  When  difficulties  were  overcome 
and  he  was  sent  for  education  to  Gorlitz,  his  mother's  last 


Heligoland,  and  Col.  Legge  (B.  Ceylon,  p.  1174)  mentions  one  taken 
in  India  170  miles  from  the  sea.  The  case  cited  by  MM.  Degland  and 
Gerbe  (Ornith.  Europeenne,  ii.  p.  363)  seems  to  be  that  of  an  Albatros. 

3  A  fourth  species,  P.  indicus,  has  been  described  from  the  Gulf  of 
Oman,  but  doubt  is  expressed  as  to  its  validity  (c/.  Legge,  ut  supra, 
pp.  1173,  1174). 

4  Sulidse  (GANNET),  Pelecanidse  (PELICAN),  Plotidee  (SNAKE-BIRD), 
Phalacrocoracidae  (CORMORANT),  and  Fregatidae  (FRIGATE-BIRD). 
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words  were  "  stick  to  the  school,  dear  son."  The  words 
determined  his  career  :  he  refused  all  ecclesiastical  promo 
tion,  and  lived  and  died  a  schoolmaster.  He  became  a 
distinguished  student,  learned  Ciceronian  Latin  from  Peter 
Mosellanus  and  Greek  from  Richard  Croke,  and  after 
graduation  was  appointed  assistant  master  in  the  school 
at  Gorlitz.  There  he  also  taught  the  rector  and  other 
teachers.  When  Luther  began  his  attack  on  indulgences, 
Trotzendorff  resigned  his  position  and  went  to  study  under 
Luther  and  Melanchthon,  supporting  himself  by  private 
tuition.  Thence  he  was  called  to  be  a  master  in  the 
school  at  Goldberg  in  Silesia,  and  in  1524  became  rector. 
There  he  remained  three  years,  when  he  was  sent  to  Lieg- 
nitz.  He  returned  to  Goldberg  in  1531  and  began  that 
career  which  has  made  him  the  typical  German  school 
master  of  the  Reformation  period.  His  system  of  educa 
tion  and  discipline  speedily  attracted  attention.  He  made 
his  best  elder  scholars  the  teachers  of  the  younger  classes, 
and  insisted  that  the  way  to  learn  was  to  teach.  He 
organized  the  school  in  such  a  way  that  the  whole  ordi 
nary  discipline  was  in  the  hands  of  the  boys  themselves. 
Every  month  a  "consul,"  twelve  "senators,"  and  two 
"  censors  "  were  chosen  from  the  pupils,  and  over  all  Trot 
zendorff  ruled  as  "  dictator  perpetuus."  One  hour  a  day 
was  spent  in  going  over  the  lessons  of  the  previous  day. 
The  lessons  were  repeatedly  recalled  by  examinations, 
which  were  conducted  on  the  plan  of  academical  disputa 
tions.  Every  week  each  pupil  had  to  write  two  "  exercitia 
styli,"  one  in  prose  and  the  other  in  verse,  and  Trotzendorff 
took  pains  to  see  that  the  subject  of  each  exercise  was 
something  interesting.  The  fame  of  the  Goldberg  school 
extended  over  all  Protestant  Germany,  and  a  large  number 
of  the  more  famous  men  of  the  following  generation  were 
taught  by  Trotzendorff.  He  died  on  20th  April  1556. 

See  Herrmann,  Merkwiirdige  Lcbensgeschichte  eines  beruhmtes 
Schulmans,  V.  F.  Trotzetidorffs,  1727  ;  Frosch,  V.  F.  Trotzendor/, 
Itcktor  zu  Goldberg,  1818  ;  Pinzger,  V.  F.  Trotzendorff  (with  the 
Goldberg  portrait,  and  a  complete  list  of  his  writings),  1825  ; 
Koehler,  V.  F.  Trotzendorff,  ein  biographischer  Versuch,  1848. 
These  biographies  appear  to  take  all  their  facts  from  a  funeral  or 
memorial  oration  delivered  by  Balthasar  Rhau  in  the  university  of 
"\Vittenberg  on  15th  August  1564,  and  published  in  an  edition  of 
Trotzendorff 's  Rosarium,  1565. 

TROUBADOURS.  See  PROVENCAL  LITERATURE,  vol. 
xx.  p.  873,  and  FRANCE,  vol.  ix.  p.  646. 

TROUGHTON,  EDWARD  (1753-1835),  instrument 
maker,  was  born  in  the  parish  of  Corney  in  Cumberland 
in  October  1753.  He  joined  his  elder  brother  John  in 
carrying  on  the  business  of  mathematical  instrument  makers 
in  Fleet  Street,  London,  and  continued  it  alone  after  his 
brother's  death,  until  he  in  1826  took  W.  Simms  as  a 
partner.  He  died  in  London  on  12th  June  1835. 

Troughton  was  very  successful  in  improving  the  mechanical  part 
of  most  nautical,  geodetic,  and  astronomical  instruments.  He  was 
completely  colour-blind,  which  prevented  him  from  attempting  ex 
periments  in  optics.  The  first  modern  transit  circle  (see  ROEMER) 
was  constructed  by  him  in  1806  for  Groombridge ;  but  Troughton 
was  dissatisfied  with  this  form  of  instrument,  which  a  few  years 
afterwards  was  brought  to  great  perfection  by  REICHEXBACH  and 
REPSOLD  (qq.v.),  and  designed  the  nmral  circle  in  its  place.  The 
first  instrument  of  this  kind  was  erected  at  Greenwich  in  1812,  and 
ten  or  twelve  others  were  subsequently  constructed  for  other  obser 
vatories  ;  but  they  were  ultimately  superseded  by  Troughton's  earlier 
design,  the  transit  circle,  by  which  the  two  coordinates  of  an  object 
can  be  determined  simultaneously.  He  also  made  transit  install 
ments,  equatorials,  &c. ;  but  his  failure  to  construct  an  equatorial 
mounting  of  large  dimensions,  and  the  consequent  lawsuit  with 
Sir  James  South,  embittered  the  last  years  of  his  life. 

TROUT.    See  SALMONID.E;  also  ANGLING,  vol.  ii.  p.  41. 

TROUVILLE,  a  fashionable  seaside  town  of  France, 
chef-lieu  of  the  department  of  Calvados,  and  a  port  of  the 
English  Channel,  is  situated  at  the  mouth  of  the  river 
Touques,  on  the  right  bank,  136  miles  west-north-west  of 
Paris  and  34  north-east  of  Caen  by  rail.  The  climate  is 
mild,  and  the  neighbourhood  well  wooded  ;  there  are  villas 


in  all  styles  of  architecture,  a  casino,  and  vast  stretches  of 
sand  where  the  visitors  (15,000  in  1881)  bathe  and  walk. 
With  Havre,  which  lies  on  the  other  side  of  the  estuary  of 
the  Seine,  8  or  10  miles  off,  there  is  continual  steamer  com 
munication.  In  1886  the  population  was  5750  (commune 
6300).  Deauville,  on  the  left  bank  of  the  Touques,  opposite 
Trouville,  is  remarkable  for  its  casino,  terrace,  and  fine 
mansions,  but,  except  during  the  race-week  in  August,  is 
comparatively  deserted.  In  1886  its  population  was  2100 
(commune  2220).  In  1866  a  dock,  985  feet  in  length 
by  262  in  breadth,  with  24  feet  of  depth  at  high  water, 
was  constructed  between  Trouville  and  Deauville ;  in 
1882  292  vessels  (54,391  tons)  entered  and  283  (53,510 
tons)  cleared. 

TROVER,  or  trover  and  conversion,  the  name  of  a  form 
of  action  in  English  law  no  longer  in  use,  corresponding  to 
the  modern  action  of  conversion.  It  was  brought  for 
damages  for  the  detention  of  a  chattel,  and  differed  from 
detinue  in  that  the  latter  was  brought  for  the  return  of  the 
chattel  itself.  The  name  trover  is  due  to  the  action  having 
been  based  on  the  fictitious  averment  in  the  plaintiffs  de 
claration  that  he  had  lost  the  goods  and  that  the  defendant 
had  found  them.  The  necessity  for  this  fictitious  aver 
ment  was  taken  away  by  the  Common  Law  Procedure 
Act,  1852.  An  action  of  trover  lay  (as  an  action  of  con 
version  still  lies)  in  every  case  where  the  defendant  was  in 
possession  of  a  chattel  of  the  plaintiff  and  refused  to  de 
liver  it  up  on  request,  such  refusal  being  prima  fade 
evidence  of  conversion.  The  damages  recoverable  are 
usually  the  value  of  the  chattel  converted.  In  an  action 
for  detention  of  a  chattel  (the  representative  of  the  old 
action  of  detinue),  the  plaintiff  may  have  judgment  and 
execution  by  writ  of  delivery  for  the  chattel  itself  or  for  its 
value  at  his  option.  An  action  for  conversion  or  detention 
must  be  brought  within  six  years.  The  corresponding 
action  in  Scotch  law  is  the  action  of  spuilzie.  It  must  be 
brought  within  three  years  in  order  to  entitle  the  pursuer 
to  violent  profits,  otherwise  it  prescribes  in  forty  years. 

TROWBRIDGE,  an  ancient  town  of  Wilts,  England, 
is  situated  on  the  river  Mere  or  Biss,  a  feeder  of  the  Avon, 
and  on  a  branch  of  the  Great  Western  Railway,  33  miles 
north-west  of  Salisbury  and  97 J  west  of  London.  The 
parish  church  of  St  James  is  an  ancient  stone  structure  in 
the  Gothic  style,  with  a  west  square  tower,  surmounted  by 
a  spire  159  feet  in  height,  and  a  baptistery  (1885).  The 
site  of  the  ancient  castle  was  at  the  mound  called  Courthill, 
but  all  traces  of  it  have  long  disappeared,  it  having  been 
demolished  before  the  reign  of  Henry  VIII.  Among  the 
charitable  institutions  are  the  Edward  and  Yerbury  alms- 
houses  (1698),  the  old  men's  almshouses,  and  the  cottage 
hospital  (1886).  There  are  a  market  house  and  a  town 
hall.  Public  gardens  4  acres  in  extent  were  opened  in 
1884.  A  water  company  (incorporated  in  1873)  supplies 
the  town  with  water  from  the  chalk  hills  in  the  neigh 
bourhood  of  Biss.  The  principal  industry  is  the  manu 
facture  of  kerseymere  and  of  broad  and  other  woollen 
cloths,  established  as  early  as  the  reign  of  Henry  VIII. 
The  town  is  governed  by  a  local  board  of  health  of  twenty- 
one  members.  The  population  of  the  urban  sanitary  dis 
trict  (area  2080  acres)  in  1871  was  11,508,  and  in  1881 
it  was  11,040. 

The  town  was  defended  in  behalf  of  Matilda  against  Stephen  by 
Humphrey  de  Bolmn.  By  Leland  it  is  called  Throughbridge  or 
Thoroughbridge.  Anciently  it  was  a  royal  manor  forming  part  of 
the  duchy  of  Lancaster,  having  been  granted  by  the  crown  to  John 
of  Gaunt.  Afterwards  it  reverted  to  the  crown  and  was  given  by 
Henry  VIII.  in  the  28th  year  of  his  reign  to  Sir  Edward  Seymour. 
It  again  lapsed  to  the  crown  under  Elizabeth,  and  in  the  24th  year 
of  her  reign  was  assigned  to  Edward,  earl  of  Hertford.  By  mar 
riage  it  passed  to  the  Rutland  family,  who,  however,  eventually 
sold  it.  It  formerly  gave  the  title  of  baron  to  the  Seymour  family. 
The  poet  Crabbe  was  rector  of  the  parish  from  1814  to  1832. 


590 


T  R  0— T  R  U 


TKOY.     See  TKOAD. 

TROY,  a  city  of  the  United  States,  county  seat  of 
Rensselaer  county,  New  York,  is  situated  in  42°  44'  N. 
lat.  and  73°  41'  W.  long.,  upon  the  east  bank  of  the 
Hudson  river,  at  the  head  of  tide  water.  It  is  nearly 
north  of  New  York  City  (147  miles)  and  somewhat  north 
of  west  from  Boston  (136  miles).  The  city,  which  has  a 
length  of  about  4  miles,  with  an  average  breadth  of  1 
mile,  is  built  mainly  upon  a  level  terrace  slightly  elevated 
above  the  river,  but  of  late  years  the  residence  portion 
has  extended  up  the  hills  (rising  to  400  feet)  which  limit 
this  plain  on  the  east.  It  is  in  the  main  regularly  laid  out, 
and  is  traversed  by  street  railways.  Troy  is  situated  at 
what  is  practically  the  terminus  of  the  Erie  Canal,  con 
necting  the  Hudson  river  (here  navigable  for  vessels  of  8 
to  10  feet  draught)  with  Lake  Erie,  and  of  the  Champlain 
Canal.  It  has  three  railroads,  by  which  it  is  connected 
with  New  York  on  the  south,  Buffalo  on  the  west,  and  also 
Avith  the  east  and  north.  The  principal  industries,  which 
in  1880  gave  employment  to  22,434  persons,  are  metal- 
working,  especially  in  iron  and  steel,  and  the  making  of 
stoves  and  linen  goods.  The  value  of  the  products  was 
$26,497,163.  The  city  is  the  seat  of  the  Rensselaer 
Polytechnic  Institute,  which  was  for  many  years  the  lead 
ing  engineering  school  of  the  United  States,  and  still 
maintains  a  high  reputation.  The  population,  which  in 
1810  was  only  3895,  had  in  1830  risen  to  11,556,  and 
by  1880  to  56,747  (27,154  males  and  29,593  females,  the 
excess  of  the  latter  being  explained  by  the  large  number 
of  women  employed  as  factory  operatives).  The  propor 
tion  of  foreign  born  (16,938)  was  large. 

The  city  was  founded  in  1787  by  the  Dutch,  under  the  name  of 
Vanderheyden,  and  two  years  later  the  present  name  was  adopted. 
In  1794  it  was  incorporated  as  a  village,  and  in  1816  it  received  a 
city  charter.  The  opening  of  the  Erie  and  the  Champlain  Cauals 
in  1823  insured  its  prosperity  and  rapid  growth. 

TROY,  JEAN  FRANCOIS  DE  (1679-1752),  a  French 
painter,  highly  endowed  by  nature,  was  born  at  Paris  in 
1679.  He  received  his  first  lessons  from  his  father,  him 
self  a  skilful  portrait-painter,  who  afterwards  sent  his  son 
to  Italy.  There  his  amusements  occupied  him  fully  as 
much  as  his  studies ;  but  his  ability  was  such  that  on  his 
return  he  was  at  once  made  an  official  of  the  Academy 
and  obtained  a  large  number  of  orders  for  the  decoration 
of  public  and  private  buildings,  executing  at  the  same 
time  a  quantity  of  easel  pictures  of  very  unequal  merit. 
Amongst  the  most  considerable  of  his  works  are  thirty- 
six  compositions  painted  for  the  hotel  of  De  Live  (1729), 
and  a  series  of  the  story  of  Esther,  designed  for  the 
Gobelins  whilst  De  Troy  was  director  of  the  school  of 
France  at  Rome  (1738-51), — a  post  which  he  resigned  in 
a  fit  of  irritation  at  court  neglect.  He  did  not  expect 
to  be  taken  at  his  word,  but  found  himself  forced  to 
return  to  France,  and  was  making  ready  to  leave  when 
he  died  suddenly  (24th  January  1752)  of  an  attack  on 
the  lungs. 

His  desire  to  make  a  figure  in  the  world  led  him  to  neglect  his 
more  serious  duties  and  injured  his  professional  reputation.  The 
life-size  painting  (Louvre)  of  the  First  Chapter  of  the  Order  of  the 
Holy  Ghost  held  by  Henry  IV.,  in  the  church  of  the  Grands 
Augustins,  is  one  of  his  most  complete  performances,  and  his 
dramatic  composition,  the  Plague  at  Marseilles,  is  widely  known 
through  the  excellent  engraving  of  Thomassin.  The  Cochins,  father 
and  son,  Fessard,  Galimard,  Bauvarlet,  Herisset,  and  the  painters 
Boucher  and  Parrocel  have  engraved  and  etched  the  works  of 
De  Troy. 

TROY,  WEST.     See  WEST  TROY. 

TROYES,  a  town  of  France,  formerly  the  capital  of 
Champagne,  and  now  chef -lieu  of  the  department  of  Aube, 
and  an  episcopal  see,  is  104  miles  south-east  of  Paris  by 
the  railway  to  Belfort,  at  the  junction  of  the  line  from 
Orleans  to  Chalons.  Several  arms  of  the  Seine  and  also 


the  Haute-Seine  Canal  run  through  the  town.  The  cathedral 
of  St  Peter  and  St  Paul,  the  building  of  which  lasted  from 
1206  till  the  16th  century,  still  wants  the  south  tower. 
The  choir,  the  end  chapels,  and  the  sacristry  were  restored 
in  1849-1866.  The  16th-century  fagade,  with  mutilated 
bas-reliefs  and  statues,  is  surmounted  by  the  tower  of  St 
Peter  (230  feet).  The  choir,  one  of  the  most  beautiful  in 
France,  belongs  to  the  13th  century,  as  does  also  its  re 
markable  glass.  The  treasury  contains  gospels  of  the 
llth  and  12th  centuries,  precious  stones  brought  from  the 
East  at  the  time  of  the  crusades,  and  ancient  and  beautiful 
lace.  The  unfinished  church  of  St  Urban,  begun  in  1262 
at  the  expense  of  Urban  IV.,  is  a  charming  specimen  of 
the  best  period  of  Gothic  architecture,  the  side  portals 
being  remarkably  light  and  delicate.  The  church  of  St 
Madeleine,  built  at  the  beginning  of  the  12th  century, 
enlarged  in  the  1 6th,  and  recently  restored,  contains  a  rich 
rood-screen  by  Jean  de  Gualde  (1508).  In  1420  the  treaty 
of  Troyes  was  signed  in  the  church  of  St  John,  where 
Henry  V.  of  England  and  Catherine  of  France  were  sub 
sequently  married.  The  church  of  St  Remy,  with  a 
Romanesque  tower,  the  churches  of  St  Nizier  and  St 
Nicholas,  both  of  the  1 6th  century,  and  that  of  St  Pantaleon, 
of  the  16th  and  17th,  should  also  be  noticed.  There  are 
some  curious  fireplaces  in  the  town  hall  (17th  century), 
and  the  municipal  archives  contain  the  correspondence  of 
the  dukes  of  Lorraine  and  Guise.  The  old  abbey  of  St 
Loup  is  occupied  by  the  library  (80,000  volumes  and  2720 
manuscripts)  and  a  museum  containing  numerous  collec 
tions  ;  that  relating  to  natural  history  is  rich  in  ornithology 
and  entomology,  and  has  many  aerolites.  Most  of  the  old 
houses  of  Troyes  are  of  wood,  but  some  of  stone  of  the 
16th  century  are  remarkable  for  their  beautiful  and 
original  architecture.  The  chief  industry  of  Troyes  and 
the  surrounding  district  is  the  manufacture  of  cotton  and 
woollen  hosiery,  which  is  woven  almost  entirely  by  hand, 
and  is  exported  to  America  and  Switzerland.  One-fourth 
of  the  population  live  by  subsidiary  industries.  There  are 
14  cotton  mills  with  10,000  spindles,  bleaching,  dressing, 
and  dye  works,  workshops  for  making  looms,  needle  factories, 
iron  and  copper  foundries,  8  flour  mills,  and  nursery  and 
market  gardens.  A  trade  is  carried  on  in  pork  and  cheese. 
A  few  miles  from  the  town  stands  the  curious  church  of 
St  Andrew  (16th  century),  with  a  remarkable  portal.  The 
population  in  1886  was  46,972  (46,067  in  1881). 

At  the  beginning  of  the  Roman  period  Troyes  (Augustobona) 
was  the  principal  settlement  of  the  Tricassi.  It  was  christianized 
in  the  3rd  century,  and  its  bishop  St  Loup  (426-479)  founded 
renowned  schools,  and  averted  the  fury  of  Attila.  In  484  Troyes 
passed  into  the  hands  of  Clovis,  and  belonged  sometimes  to  Neustria, 
sometimes  to  Austrasia,  till  all  Gaul  was  united  under  Charles  Martel. 
In  878  Pope  John  VIII.  presided  at  a  council  in  Troyes.  The 
town  was  fired  and  sacked  by  the  Saracens  in  720,  and  by  the 
Normans  in  889  and  905.  In  1229  Theobald  IV.,  besieged  in  his 
capital,  was  delivered  by  king  Louis  IX.,  and  in  1230  he  granted 
the  inhabitants  a  municipal  charter.  From  this  time  the  fairs  of 
Troyes  became  celebrated.  During  the  captivity  of  King  John  in 
England,  Troyes  resisted  all  attacks,  and  after  Agincourt  took  the 
part  of  the  Burgundians.  In  1417  the  rule  of  Queen  Isabeau  of 
Bavaria  was  established  in  Troyes,  where  in  1418  the  parlement  of 
Paris  met ;  and  on  21st  May  1420  Henry  V.  of  England,  Charles 
VI.  of  France,  Isabeau,  and  Philip  of  Burgundy  signed  the  famous 
treaty  of  Troyes.  On  9th  July  1429  the  town  capitulated  to  Joan 
of  Arc.  In  the  16th  century  Protestantism  made  rapid  progress, 
but  in  1562  the  Huguenots  were  forced  to  retire  to  Bar-sur- Seine ; 
after  the  massacre  of  St  Bartholomew  in  Paris,  the  Calvinists  in  the 
prisons  of  Troyes  met  the  same  fate.  In  1577  the  inhabitants 
joined  the  League,  and  only  opened  their  gates  to  Henry  IV.  in 
1594.  In  1787  the  parlement  of  Paris  again  met  here.  In  1814 
both  the  allied  and  the  imperial  armies  occupied  Troyes  ;  and  in 
1870  the  town  was  occupied  by  the  Germans. 

TROYES,  CHRESTIEN  DE.  See  CHRESTIEN  DE  TROYES, 
and  ROMANCE,  vol.  xx.  p.  645. 

TRUCE  OF  GOD.  The  orderly  administration  of 
justice  and  the  universal  peace,  which  the  Roman  empire 
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established  from  the  Euphrates  to  the  Atlantic,  did  not 
long  survive  the  inroads  of  the  Teutonic  tribes  who  in 
western  Europe  divided  the  inheritance  of  the  Latin  world. 
All  the  early  Teutonic  codes,  being  based,  however  remotely, 
on  the  right  of  private  war  and  private  vengeance,  might 
discourage,  but  were  powerless  to  abolish,  the  instinct 
which  impels  the  members  of  half-civilized  communities 
to  avenge  their  own  wrongs.  Hence  the  pax  Romana 
died  with  the  empire ;  nor  could  the  splendid  organization 
of  Charlemagne  do  more  than  effect  a  very  partial  resusci 
tation  of  it.  Throughout  the  9th  and  10th  centuries,  as 
the  life-benefices  of  the  later  Carolingian  kings  became 
gradually  transformed  into  hereditary  fiefs,  the  insecurity 
of  life  and  property  grew  greater ;  for  there  was  no  central 
power  to  curb  the  injustice  of  the  petty  dukes  and  counts 
who  warred  and  pillaged  at  their  will.  At  this  moment, 
when  western  Europe  threatened  to  sink  back  into  the 
chaos  from  which  it  had  been  won  by  Rome,  the  church 
came  forward  to  arrest  the  process  of  its  dissolution. 
Speaking  at  first  in  her  own  interest  and  in  that  of  the 
poor,  whose  great  protector  she  claimed  to  be,  she  decreed 
a  special  peace  for  the  unarmed  clerk  and  the  industrious 
husbandman.  The  council  of  Charroux  in  Poitou  led 
the  way  in  989.  With  the  opening  of  the  next  century 
the  movement  spread  over  Aquitaine  and  the  rest  of 
France.  Everywhere  the  bishops  set  themselves  to  exact 
from  the  whole  diocese,  noble  and  simple  alike,  a  novel 
oath  to  abstain  from  violence  and  to  respect  the  sanctity 
of  churches.  William  V.  of  Aquitaine,  the  most  powerful 
lord  of  southern  France,  lent  his  influence  to  the  cause  at 
the  councils  of  Limoges  (994)  and  Poitiers  (999).  The  latter 
council  prescribed  the  methods  by  which  all  who  violated 
their  solemn  engagement  should  be  punished.  The  times, 
however,  were  hardly  ripe  for  the  inauguration  of  an  era 
of  peace.  Gerard  of  Soissons,  perhaps,  was  not  the  only 
bishop  who  eyed  this  dream  of  universal  harmony  askance, 
as  tending  to  encroach  on  the  king's  prerogative  (see 
Bouquet,  x.  201) ;  and,  on  the  whole,  it  may  be  said  that 
the  "Peace  of  God"  was  at  best  but  a  somewhat  ineffectual 
protection  to  churches,  priests,  and  labourers.  If  there 
was  any  hope  of  restraining  the  mutual  feuds  of  the  barons 
it  must  be  by  other  means.  And  here  the  church  again,  re 
cognizing  the  impossibility  of  absolutely  stopping  all  feudal 
warfare,  endeavoured  to  limit  it.  This  limitation  of  the 
right  of  perpetual  warfare,  reduced  to  writing,  sanctioned 
by  an  oath,  and  confirmed  by  the  decrees  of  councils, 
assumed  the  name  of  the  "  Truce  of  God  "  (treva  or  treuga 
Dei}.  The  truce  of  God  seems  to  have  been  first  estab 
lished  at  the  synod  of  Tuluges,  near  Perpignan  in  Roussil- 
lon,  on  16th  May  1027.  In  accordance  with  its  decrees 
all  warfare  was  to  be  suspended  from  noon  on  Saturday 
till  prime  on  Monday ;  and  the  peace  of  God  was  perman 
ently  extended  to  all  monks,  clerks,  bishops,  and  churches. 
Like  the  pax  ecclesize,  this  laudable  example  was  soon  fol 
lowed  elsewhere.  About  1041  it  extended  itself  over 
Aquitaine  and  all  France;  in  1042  the  council  of  Caen, 
under  the  sanction  of  Duke  William,  established  it  in 
Normandy — a  country  in  which,  according  to  a  contempo 
rary  writer  (Rodolph  Glaber,  v.  1),  it  was  not  at  first 
accepted.  By  this  time  its  terms  had  been  much  enlarged ; 
and  we  may  perhaps  take  the  provisions  of  a  second  synod 
at  Tuluges  (1041)  as  representing  its  normal  form.  Ac 
cording  to  this  synod  the  treuga  Dei  was  to  last  from  the 
Wednesday  evening  to  the  Monday  morning  in  every 
week,  from  the  beginning  of  Advent  to  the  octave  of  the 
Epiphany,  from  the  beginning  of  Lent  till  the  octave  of 
Pentecost,  for  the  feasts  of  the  Holy  Cross,  the  three  great 
feasts  of  the  Virgin,  and  those  of  the  twelve  apostles  and 
a  few  other  saints.  More  usually  the  interval  between 
the  Epiphany  octave  and  Lent  and  that  from  Easter  to 


Rogations  were  left  subject  to  the  weekly  truce  only. 
Thus  from  being  a  mere  local  institution  it  spread  rapidly 
over  all  France,  and  seems  to  have  crossed  into  Germany, 
Italy,  Spain,  and  England.  It  had  also  its  special  courts 
and  methods  of  procedure.  Excommunication  and  banish 
ment  for  seven  or  thirty  years  were  its  penalties.  Before 
long  both  the  pax  ecclesise  and  the  treuga  Dei  were  sanc 
tioned  by  the  holy  see.  Special  clauses  were  added  to 
protect  pilgrims,  women,  merchants,  monks,  and  clerks ; 
while  the  cattle  and  agricultural  implements  of  the  peasant 
— his  ox,  horse,  plough,  and  even  his  olive-trees — were 
covered  by  the  aegis  of  the  church.  The  first  clause  of 
the  council  of  Clermont  (1095),  at  which  Urban  II.  preached 
the  first  crusade,  proclaimed  the  weekly  truce  for  all 
Christendom,  and  perhaps  enjoined  it  in  its  most  extended 
form,  adding  also  a  clause  by  which  the  oath  was  to  be 
renewed  every  three  years  by  all  men  above  the  age  of 
twelve,  whether  noble,  burgess,  villain,  or  serf.1  The  same 
council  seems  to  have  accorded  safety  to  all  who  took  re 
fuge  at  a  wayside  cross  (cap.  29)  or  at  the  plough  (homines  ad 
carrucas  fugientes).  The  truce  of  God  was  most  powerful 
in  the  12th  century,  during  which  period  it  was  sanctioned 
both  by  local  and  papal  councils,  such  as  that  held  at 
Rheims  by  Calixtus  II.  in  1119,  and  the  Lateran  councils  of 
1139  and  1179.  With  the  13th  century  its  influence  began 
to  decline,  as  the  power  of  the  king  gradually  led  to  the 
substitution  of  the  .king's  peace  for  that  of  the  church. 

For  an  exhaustive  account  of  the  whole  question,  see  M.  Semi- 
chon's  book,  to  which  the  above  article  is  largely  indebted. 

TRUCK  SYSTEM.  See  LABOUR,  vol.  xiv.  p.  172,  and 
WAGES. 

TRUFFLE,  the  name  of  several  different  species  of  sub 
terranean  fungi  which  are  used  as  food.  The  species  sold 
in  English  markets  is  Tuber  aestivum;  the  commonest 
species  of  French  markets  is  T.  melanosporum,  and  of 
Italian  the  garlic -seen  ted  T.  magnatum.  Of  the  three, 
the  English  species  is  the  least  excellent,  and  the  French 
is  possibly  the  best.  The  truffle  used  for  Perigord  pie 
(pate  de  foie  gras)  is  T.  melanosporum.  When,  however, 
the  stock  of  T.  melanosporum  happens  to  be  deficient,  some 
manufacturers  use  inferior  species  of  Tuber,  such  as  the 
worthless  or  dangerous  Chceromyces  meandriformis.  Even 
the  rank  and  offensive  Sderoderma  vulgare  (one  of  the  puff- 
ball  series  of  fungi)  is  sometimes  used  for  stuffing  turkeys, 
sausages,  &c.  Indeed,  good  truffles,  and  then  only  T.  aesti 
vum,  are  seldom  seen  in  English  markets.  The  taste  of  T. 
melanosporum  can  be  detected  in  Perigord  pie  of  good 
quality.  True  and  false  truffles  can  easily  be  distinguished 
under  the  microscope. 

Tuber  aestivum,  the  English  truffle,  is  roundish,  in  shape,  covered 
with  coarse  polygonal  warts,  black  in  colour  outside  and  brownish 
and  veined  with  white  within  ;  its  average  size  is  about  that  of  a 
small  apple.  It  grows  from  July  till  autumn  or  winter,  and  pre 
fers  beech,  oak,  and  birch  woods  on  argillaceous  or  calcareous  soil, 
and  has  sometimes  been  observed  in  pine  woods.  It  grows  gregari 
ously,  often  in  company  with  T.  brumale  and  (in  France  and  Italy) 
T.  melanosporum,  and  sometimes  appears  in  French  markets  with 
these  two  species,  as  well  as  with  T.  mesentericum.  The  odour  of 
T.  sRstivum  is  very  strong  and  penetrating  ;  it  is  generally  esteemed 
powerfully  fragrant,  and  its  taste  is  considered  agreeable.  Its  price 
in  England  is  two  or  three  shillings  a  pound.  The  common  French 
truffle,  T.  melanosporum,  is  a  winter  species.  The  tubers  are 
globose,  bright  brown  or  black  in  colour,  and  rough  with  polygonal 
warts  ;  the  mature  flesh  is  blackish  grey,  marbled  within  with  white 
veins.  It  is  gathered  in  autumn  and  winter  in  beech  and  oak 
woods,  and  is  frequently  seen  in  Italian  markets,  where  it  is  some 
times  sold  for  12s.  6d.  a  pound.  The  odour  of  T.  melanosporum 
is  very  pleasant,  especially  when  the  tubers  are  young,  then  some 
what  resembling  that  of  the  strawberry  ;  with  age  the  smell  gets 
very  potent,  but  is  never  considered  really  unpleasant.  The  com 
mon  Italian  truffle,  T.  magnatum,  is  pallid  ochreous  or  brownish 
buff  in  colour,  smooth  or  minutely  papillose,  irregularly  globose, 
and  lobed  ;  the  interior  is  a  very  pale  brownish  liver  colour  veined 

1  Labbe's  Concilia,  xx.  816  ;  with  which  cf.  Semichon,  La  Paix  et 
la  Tr^ve  de  Dieu,  Paris,  1869,  p.  125. 
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with  white.  It  grows  towards  the  end  of  autumn  in  plantations 
of  willows,  poplars,  and  oaks,  on  clayey  soil.  Sometimes  it  occurs 
in  open  cultivated  fields.  The  odour  of  the  mature  fungus  is  very 
potent,  and  is  like  strong  garlic,  onion,  or  decaying  cheese.  T. 
brumale,  referred  to  above,  grows  iu  Britain.  It  is  a  winter  trufHe, 
and  is  found  chiefly  under  oaks  and  abele  trees  from  October  to 
December.  It  is  black  in  colour,  globose,  more  or  less  regular 
in  shape,  and  is  covered  with  sharp  polygonal  warts ;  the  mature 
flesh  is  blackish  grey  marbled  with  white  veins.  The  odour  is  very 
strong  and  lasts  a  long  time  ;  the  taste  is  generally  esteemed  agree 
able.  Cheeromyces  meandriformis,  which  occurs  in  Britain,  is  some 
times  sold  for  T.  magnatum,  the  colour  of  the  flesh  of  both  species 
being  somewhat  similar.  Scleroderma  vulgare,  the  "false  trufHe," 
is  extremely  common  on  the  surface  of  the  ground  in  woods,  and 
is  gathered  by  Italians  and  Frenchmen  in  Epping  Forest  for  the 
inferior  dining-rooms  of  London  where  Continental  dishes  are 
served.  It  is  a  worthless,  offensive,  and  possibly  dangerous  fungus. 
A  true  summer  truffle,  T.  mesentericum,  found  in  oak  and  birch 
woods  on  calcareous  clay  soil,  is  frequently  eaten  on  the  Continent. 
It  is  esteemed  equal  to  T.  azstivum.  It  probably  grows  in  Britain. 
Another  edible  species,  T.  macrosporum.  also  grows  in  Britain, 
in  clayey  places  under  young  beeches  and  oaks,  on  the  borders  of 
streams  and  roads,  and  sometimes  in  fields  ;  more  rarely  it  grows 
in  plantations  of  willow  and  poplar.  It  has  a  strong  scent  of 
onions  or  garlic.  Terfezia  leonis,  a  famous  truffle  of  Italy,  Algeria, 
Sardinia,  &c.,  resembles  externally  a  potato.  It  grows  in  March, 
April,  and  May.  Some  persons  eat  it  in  a  raw  state,  sliced,  and 
dipped  in  oil  or  egg.  It  is  not  scented,  and  its  taste  is  generally 
considered  insipid  or  soapy.  Sometimes  an  ally  of  the  puff-balls, 
and  therefore  (like  Scleroderma)  not  a  true  truffle,  Melanogaster 
variegatus,  is  eaten  in  England  and  France.  It  has  been,  and 
possibly  still  is,  occasionally  sold  in  England  under  the  name  of 
"red  truffle."  It  is  a  small  ochreous  brown  species  with  a  strong 
aromatic  and  pleasant  odour  of  bitter  almonds.  When  the  plant 
is  eaten  raw  the  taste  is  sweet  and  sugary,  but  when  cooked  it  is 
hardly  agreeable.  The  odour  belonging  to  many  truffles  is  so 
potent  that  their  places  of  growth  can  be  readily  detected  by  the 
odour  exhaled  from  the  ground.  Squirrels,  hogs,  and  other  animals 
commonly  dig  up  truffles  and  devour  them,  and  pigs  and  dogs  have 
long  been  trained  to  point  out  the  places  where  they  grow.  Pigs 
will  always  eat  truffles  and  dogs  will  do  so  occasionally  ;  it  is  there 
fore  usual  to  give  the  trained  pig  or  dog  a  small  piece  of  cheese  or 
some  little  reward  each  time  it  is  successful.  Truffles  are  repro 
duced  by  spores,  bodies  which  serve  the  same  purpose  as  seeds  in 
flowering  plants  ;  in  true  truffles  the  spores  are  borne  in  transparent 
asci  or  sacs,  from  four  to  eight  spores  in  each  ascus.  The  asci  are 


Spores  of  the  chief  European  truffles.  Enlarged  500  diameters.  1,  Tuber 
testivum;  2,  T.  brumale;  3,  T.  melanosporum ;  4,  T.  mesentericum;  5,  T.  mag 
natum  ;  6,  Cheeromyces  meandriformis ;  7,  Scleroderma  vulgare ;  8,  Melanogas 
ter  variegatus. 

embedded  in  vast  numbers  in  the  flesh  of  the  truffle.  In  false 
truffles  the  spores  are  free  and  are  borne  on  minute  spicules  or 
supports.  The  spores  of  the  chief  European  truffles,  true  and  false, 
enlarged  five  hundred  diameters,  are  shown  in  the  accompanying 
illustration.  Many  references  to  truffles  occur  iu  classical  authors. 
The  truffle  Elaphomifces  variegatus  was  till  quite  recent  times  used, 
under  the  name  of  Hart's  nut  or  Lycoperdon  nut,  on  account  of  its 
supposed  aphrodisiac  qualities. 

TRUMBULL,  the  surname  of  more  than  one  individual 
of  note  in  the  literature,  art,  and  politics  of  America. 

1.  BENJAMIN  TRUMBULL  was  born  at  Hebron,  Connecti 
cut,  on  19th  December  1735,  and  died  at  North  Haven, 
Connecticut,  on  2d  February  1820.     He  graduated  at  Yale 
in  1759,  and  entered  the  ministry.     His  literary  work  was 
considerable,  the  most  important  being  the  standard  His 
tory  of  Connecticut  to  1764. 

2.  JOHN  TRUMBULL  was  born  at  Waterbury,  Connecti 
cut,  on  24th  April  1750,  and  died  at  Detroit,  Michigan, 
on  12th  May  1831.     He  graduated  at  Yale  in  1767,  and 
became  a  lawyer  and  author  of  high  reputation.     His  best 


work  is  MlFingal,  a  Hudibrastic  poem,  intended  to  serve 
the  Whig  side  in  the  American  Revolution. 

3.  JOHN  TRUMBULL,  son  of  the  following,  was  born  at 
Lebanon,  Connecticut,  on  6th  June  1756,  and  died  at  New 
York  City,  on  10th  November  1843.     He  graduated  at 
Harvard  in  1773,  studied  painting  with  Benjamin  West  in 
London,  and  left  at  his  death  a  number  of  historical  works. 
The  earlier  of  these  are  the  better ;  the  later  and  larger 
were  painted  for  the  capitol  at  Washington. 

4.  JONATHAN  TRUMBULL  was  born  at  Lebanon,  Con 
necticut,  on  10th  June  1710,  and  died  at  the  same  place 
on  17th  August  1785.     He  graduated  at  Harvard  in  1727, 
and  became  a  lawyer  and  colonial  politician.     His  place 
in  American  history  was  gained  as  governor  of  Connecticut 
from  1769  until  1783,  through  the  whole  period  of  the 
American  Revolution.     He  was  a  trusted  supporter  and 
confidential  adviser  of  Washington,  who  was  accustomed 
to  speak  of  him  as  "  brother  Jonathan,"  and  the  term  has 
since  passed  into  popular  use  as  equivalent  to  the  people 
of  the  United  States. 

5.  JONATHAN  TRUMBULL,  son  of  the  preceding,  was  born 
at  Lebanon,  Connecticut,  on  26th  March  1740,  and  died 
at  the  same  place  on  7th  August  1809.     He  graduated 
at  Harvard  in  1759,  and  served  as  member  of  congress, 
1789-95  (being  speaker  of  the  house  of  representatives  dur 
ing  the  last  two  years  of  his  term),  as  United  States  senator, 
1795-96,  and  as  governor  of  Connecticut,  1798-1809. 

TRUMPET,  a  musical  instrument,  consisting  of  a  long, 
narrow  brass  tube,  cylindrical  for  the  greater  part  of  its 
length:  the  fusiform  development  which  terminates  in  the 
bell  or  opening  of  the  lower  end  only  begins  at  a  point 
that  varies  from  a  third  to  a  fourth  of  the  total  length 
from  that  extremity.  The  air  inside  is  set  in  vibration 
by  the  lips  (which  act  as  true  reeds)  applied  to  the  edges 
of  a  basin-like  mouthpiece  fitted  to  the  upper  part  of  the 
instrument.  The  material  has  nothing  to  do  with  the 
production  of  that  brilliant  quality  of  tone  by  which  the 
trumpet  is  so  easily  distinguished  from  every  other  mouth 
piece  instrument :  the  difference  is  partly  due  to  the  dis 
tinct  form  given  to  the  basin  of  the  mouthpiece,  but  prin 
cipally  to  the  proportions  of  the  column  of  air  determined 
by  the  conical  or  cylindrical  form  of  its  envelope. 

The  possibility  of  producing  sonorous  disturbance  of  a 
mass  of  air  through  a  mouthpiece,  or  more  simply  through 
the'  orifice  of  the  tube,  has  been  known  from  a  very  early 
period, — a  shell  bored  at  its  extremity,  or  a  horn  with 
the  point  removed,  being  without  doubt  the  most  ancient 
instrument  for  producing  sound.  Nearly  all  the  nations 
of  antiquity  had  mouthpiece  instruments ;  but  the  greater 
number  of  these,  though  grouped  under  the  general  de 
signation  of  trumpets,  have  only  a  very  distant  relationship 
to  the  modern  instrument.  The  Romans  had  four  such 
instruments, — the  tuba,  buccina,  cornu,  and  lituus.  The 
tuba,  represented  in  the  bas-reliefs  of  the  triumphal  arch  of 
Titus,  was  a  kind  of  straight  bronze  clarion,  with  a  conical 
column  of  air.  It  is  ordinarily  designated  the  Roman  trum 
pet,  and  was  about  39  inches  long ;  its  compass  should  not 
go  beyond  the  first  six  proper  notes  of  the  harmonic  scale. 
The  Roman  tuba  and  the  Greek  salpinx  are  supposed  to  be 
one  and  the  same  instrument.  The  buccina  was  also  of 
bronze,  with  a  tube  measuring  fully  1 1  feet  in  length.  The 
tube  is  only  slightly  conical,  and  the  quality  of  tone  bears  a 
striking  resemblance  to  that  of  the  bass  trombone  in  G ; 
the  proper  tones  for  har 
monics  were  those  sub-  ^'—  ^i^ 
joined.1  The  cornu  was 
often  made  of  a  bullock's  horn,  but  bronze  was  also  employed, 


1  The  difficulty  of  producing  the  fundamental  or  first  proper  note 
increases  with  the  length  and  narrowness  of  the  tube.  The  propor 
tions  of  the  buccina  render  the  production  of  this  note  very  difficult. 
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as  in  a  specimen  in  the  British  Museum.  This  instrument 
measured  4  feet  6  inches  in  length,  and  the  scale  was 
^  that  herewith  shown.  The 
I  frj--|*  i*=  EE  Roman  cornu  was  probably 
friir=  —  like  the  Greek  keras.  The 

three  preceding  instruments  were  used  in  giving  signals 
to  the  infantry.  The  cavalry  calls  were  given  with  the 
lituus,  a  specimen  of  which  exists  in  the  museum  of  the 
Vatican,  found  in  1827  in  a  tomb  at  Cerveteri  (Caere). 
The  tube  is  cylindrical  for  the  greater  part  of  its  length,  its 
conical  development  beginning  only  at  the  lower  end, 
where  the  instrument  begins  to  curve.  The  lituus  easily 
produces  the  accompanying  -ft  — • — i—  — ^-— i*  f, 

proper  notes ;  its  quality  of  ^b  ,  J  •* [*  i  '  — 
tone  is  like  that  of  a  trumpet  "  •»• 
in  G.  In  Ireland  and  Denmark  numerous  mouthpiece 
instruments  in  bronze  have  been  found,  sixteen  different 
specimens  being  preserved  in  the  museum  of  the  Royal 
Irish  Academy  at  Dublin,  and  six  (of  which  facsimiles 
exist  in  South  Kensington  Museum)  in  the  museum  at 
Copenhagen.  But  none  of  these  have  the  proportions  of 
a  trumpet ;  all,  by  the  conical  development  of  the  tube  as 
well  as  by  the  curved  form,  recall  their  first  model,  the 
horn,  successive  transformations  of  which  have  given  rise 
to  the  clarion  and  the  numerous  family  of  bugles. 

We  have  no  precise  information  as  to  the  form  which 
the  lituus,  the  ancestor  of  the  modern  trumpet,  assumed 
during  the  Middle  Ages.  A  miniature  in  the  Bible  l  pre 
sented  in  850  to  Charles  the  Bald  places  the  lituus  in 
the  hands  of  one  of  the  companions  of  King  David,  but 
we  are  not  warranted  in  concluding  from  this  that  the 
Etruscan  instrument  was  in  use  in  the  9th  century.  The 
earliest  representation  of  the  trumpet  with  its  present 
proportions  of  tube  and  form  of  bell  seems  to  belong  to 
the  15th  century.  Fra  Angelico  (d.  1455)  has  painted 
angels  with  trumpets  having  either  straight  or  zigzag 
tubes,  the  shortest  being  about  5  feet  long.  The  perfect 
representation  of  the  details,  the  exactness  of  the  propor 
tions,  the  natural  pose  of  the  angel  players,  suggest  that 
the  artist  painted  the  instruments  from  real  models. 

The  credit  of  having  bent  the  tube  of  the  trumpet  in 
three  parallel  branches,  thus  creating  its  modern  form, 
has  usually  been  claimed  for  a  Frenchman  named  Maurin 
(1498-1515).  But  the  transformation  was  really  made  in 
Italy  about  the  middle  of  the  15th  century,  as  is  proved 
by  the  bas-reliefs  of  Luca  della  Robbia  intended  to  orna 
ment  the  organ  chamber  of  the  cathedral  of  Florence  (see 
vol.  xx.  p.  588) ;  there  a  trumpet  having  the  tube  bent 
back  as  just  described  is  very  distinctly  figured.  From 
the  beginning  of  the  16th  century  we  have  numerous 
sources  of  information.  Virdung2  cites  three  kinds  of 
mouthpiece  instruments — the  felttrumet,  the  clareta,  and 
the  thurner  horn  ;  unfortunately  he  does  not  mention  their 
distinctive  characters,  and  it  is  impossible  to  make  them 
out  by  examination  of  his  engravings.  Probably  the 
felttrumet  and  the  clareta  closely  resembled  each  other ; 
but  the  compass  of  the  former,  destined  for  military  sig 
nals,  hardly  went  beyond  the  8th  proper  tone,  while  the 
latter,  reserved  for  high  parts,  was  like  the  clarino  (see 
below).  The  thurner  horn  was  probably  a  kind  of 
clarino  or  clarion  used  by  watchmen  on  the  towers.  The 
trummet  and  the  yager  trommet  are  the  only  two  mouth 
piece  instruments  of  the  trumpet  kind  cited  by  Prsetorius.3 
The  first  was  tuned  in  D  at  the  chamber  pitch  or  "  kam- 
merton,"  but  with  the  help  of  a  shank  it  could  be  put 
in  C,  the  equivalent  of  the  "  chorton  "  D,  the  two  differ 
ing  about  a  tone.  Sometimes  the  trummet  was  lowered 


1  In  the  Bibliotheque  Natiouak  at  Paris. 

-  Musica  getutscht  und  auszgezogen,  Basel,  1511. 

3  Organographia,  Wolfenbuttel,  1619. 


to  B  and  even  Bb.  The  jager  trommet,  or  "  trompette  de 
chasse,"  was  composed  of  a  tube  bent  several  times  in 
circles,  like  the  posthorn,  to  make  use  of  a  comparison 
employed  by  Praetorius  himself.  His  drawing  does  not 
make  it  clear  whether  the  column  of  air  was  like  that  of 
the  trumpet ;  there  is  therefore  some  doubt  as  to  the  true 
character  of  the  instrument.  The  same  author  further 
cites  a  wooden  trumpet  (holzem  trommet},  which  is  no 
other  than  the  Swiss  alpen-horn  or  Norwegian  luur. 
Mersenne's 4  information  is  not  very  instructive ;  but  he 
gives  a  description  of  the  sourdine,  a  kind  of  mute  or 
damper  introduced  into  the  bell,  already  employed  in  his 
time,  and  still  made  use  of  to  weaken  the  sound.  The 
shape  of  the  trumpet,  as  seen  in  the  bas-reliefs  of  Luca 
della  Robbia,  was  retained  for  more  than  three  hundred 
years  :  the  first  alterations  destined  to  revolutionize  the 
whole  technique  of  the  instrument  were  made  about  the 
middle  of  the  18th  century.  Notwithstanding  the  im 
perfections  of  the  trumpet  during  this  long  period,  the 
performers  upon  it  acquired  an  astonishing  dexterity. 
The  usual  scale  of  the  typical  trumpet,  that  in  D,  is 

1 ^7— £?       &      ~F 


Pifetorius  exceeds  the  limits  of  this  compass  in  the  higher  range, 
for  he  says  a  good  trumpeter  could  produce  the  subjoined  notes. 
-(2-  This  opinion  is  shared  by  Bach,  who, 
^  in  a  trumpet  solo  which  ends  the 
cantata  "Der  Himmel  lacht,"  wrote  up 
to  the  twentieth  of  these  sounds.  So 
considerable  a  compass  could  not  be  reached  by  one  instrumentalist : 
the  trumpet  part  had  therefore  to  be  divided,  and  each  division 
was  designated  by  a  special  name.5  The  fundamental  or  first 
proper  note  was  called  flattergrob,  the  second  grobstimme,  the 
third  faulstimme,  the  fourth  mittelstimme.  The  part  that  was 
called  principal  went  from  the  fifth  to  the  tenth  of  these  tones. 
The  higher  region,  which  had  received  the  name  of  "  clarino,"  was 
again  divided  into  two  parts  :  the  first  began  at  the  eighth  proper 
tone  and  mounted  up  towards  the  extreme  high  limit  of  the  com 
pass,  according  to  the  skill  of  the  executant ;  the  second,  beginning 
at  the  sixth  proper  tone,  rarely  went  beyond  the  twelfth.  Each  of 
these  parts  was  confided  to  a  special  trumpeter,  who  executed  it  by 
using  a  larger  or  a  smaller  mouthpiece. 

Playing  the  clarino  differed  essentially  from  playing  the  military 
trumpet,  which  corresponded  in  compass  to  that  called  principal. 
Compelled  to  employ  very  small  mouthpieces  to  facilitate  the  emis 
sion  of  very  high  sounds,  clarino  players  could  not  fail  to  alter  the 
tone  of  the  instrument,  and  instead  of  getting  the  brilliant  ami 
energetic  quality  of  tone  of  the  mean  register  they  were  only 
able  to  produce  more  or  less  doubtful  notes  without  power  and 
splendour.  Apart  from  this  inconvenience,  the  clarino  presented 
numerous  deviations  from  just  intonation.  Hence  the  players  of 
that  time  failed  to  obviate  the  bad  effects  inevitably  resulting  from 
the  natural  imperfection  of  the  harmonic  scale  of  the  trumpet 
in  that  extreme  part  of  its  compass;  in  the  execution, for  instance, 
of  the  works  of  Bach,  where  the  trumpet  should  give  sometimes 
and  Q  a»— ,  the  instrumentalist  could  only  com- 

—  some-  {jfo  I mand  the  eleventh  proper  tone,  which 

times  tT~  ~~  is  neither  the  one  nor  the  other  of  these. 
Further,  the  thirteenth  proper  tone,  for  which  -A  j*"  -  is  written, 
is  really  too  flat,  and  it  is  absolutely  im-  {^  t— ~r  possible  to 
remedy  this  defect,  since  it  entirely  depends  «!/  ~  upon  the 

laws  of  resonance  affecting  columns  of  air. 

Since  the  abandonment  of  the  clarino  (about  the  middle  of  the 
18th  century)  our  orchestras  have  been  enriched  with  trumpets 
that  permit  the  execution  of  the  old  clariuo  parts,  not  only  with 
perfect  justness  of  intonation,  but  with  a  quality  of  tone  that  is 
not  deficient  in  character  when  compared  with  the  mean  register 
of  the  old  principal  instrument.  The  introduction  of  the  clarinet 
or  little  clarino  is  one  of  the  causes  which  led  to  the  abandonment 
of  the  older  instrument  and  may  explain  the  preference  given  by 
the  composers  of  that  epoch  to  the  mean  register  of  the  trumpet. 
The  clarino  having  disappeared  before  Mozart's  day,  he  had  to 
change  the  trumpet  parts  of  Handel  and  Bach  to  allow  of  their 
execution  by  the  performers  of  his  own  time.  It  was  now  that 
crooks  began  to  be  frequently  used.  Trumpets  were  made  in  F 
instead  of  in  D,  furnished  with  a  series  of  shanks  of  increasing 
length  for  the  tonalities  of  E,  E[>,  D,  Dj?,  C,  B,  Bl>,  and  sometimes 
even  A. 

4  Harmonic  Universelle,  Paris,  1636. 

5  Der  sich  selbst  informirende  Afusicus,  Augsburg,  1762,  by  Letter. 
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The  first  attempts  to  extend  the  limited  resources  of  the  instru 
ment  iu  its  new  employment  arose  out  of  Ham  pel's  idea  of  lowering 
the  harmonic  sounds  by  introducing  the  hand  into  the  bell.  But, 
instead  of  fixing  the  shanks  between  the  mouthpiece  and  the  upper 
extremity,  they  were  adapted  to  the  body  of  the  instrument  itself 
by  a  double  slide,  upon  the  two  branches  of  which  tubes  were  in 
serted  bent  in  the  form  of  a  circle  and  gradually  lengthened  as 
required.  This  modified  instrument  became  known  as  the  "in 
vention  horn."  This  system  was  applied  to  the  trumpet  by 
Michel  Woegel  (born  at  Rastatt  in  1748),  whose  "invention 
trumpet"  had  a  great  success,  notwithstanding  the  unavoidable 
imperfection  of  a  too  great  disparity  in  quality  of  tone  between  the 
open  and  the  closed  sounds.  The  idea  of  applying  the  trombone 
slide  to  the  trumpet  is  obvious.  The  slide  trumpet  is  mentioned 
by  T.  E.  Altenburg,1  who  compares  it,  and  with  reason,  to  the  alto 
trombone ;  and  there  are  grounds  for  identifying  it  with  the 
"  trouiba  da  tirarsi "  employed  by  J.  S.  Bach  in  some  of  his  com 
positions.  The  slide  trumpet  is  still  used  iu  England  in  a  some 
what  modified  form.  About  1760,  Kolbel,  a  Russian  musician, 
applied  a  key  to  the  horn,  and  soon  afterwards  the  trumpet  re 
ceived  a  similar  addition.  By  opening  this  key,  which  is  placed 
near  the  bell,  the  instrument  was  raised  a  diatonic  semitone,  and 
by  correcting  errors  of  intonation  by  the  pressure  of  the  lips  in 
the  mouthpiece  the  following  diatonic  succession  was  obtained. 
I  J  This  invention  was  improved 
-*— *—  in  1801  by  Weidinger,  trum 
peter  to  the  imperial  court 
at  Vienna,  who  increased  the  number  of  keys  and  thus  made  the 
trumpet  chromatic  thoughout  its  scale.  The 
instrument  shown  in  the  accompanying  figure 
is  in  G  ;  the  keys  are  five  in  number,  and  as 
they  open  one  after  another  or  in  combination 
it  is  possible  to  connect  the  second  proper  tone 
with  the  third  by  chromatic  steps,  and  thus 
produce  the  following  succession.  The  number 

i£. •=.  =z^=  of      keys 

was  ap 
plied  to 
fill  up  the 

gaps  between  the  extreme  sounds  of  the  interval 
of  a  fifth  ;  and  a  like  result  was  arrived  at  more 
easily  for  the  intervals  of  the  fourth,  the  major 
third,  &c.,  furnished  by  the  proper  tones  of  3,  4, 
5,  &c.  But,  though  the  keyed  trumpet  was  a 
notable  improvement  on  the  invention  trumpet, 
the  sounds  obtained  by  means  of  the  lateral  open 
ings  of  the  tube  did  not  possess  the  qualities 
which  distinguish  sounds  caused  by  the  reson 
ance  of  the  air-column  vibrating  in  its  entirety. 
But  iu  1815  Stblzel  made  a  genuine  chromatic 
trumpet  by  the  invention  of  the  ventile  or 
piston ;  for  this  ingenious  mechanism,  see 
TROMBONE.  The  simple  trumpet  is  now  no 
longer  employed  except  in  cavalry  regiments. 
It  is  usually  in  Ej>.  The  bass  trumpet  in  E|j,  which  is  an  octave 
lower,  is  sometimes,  but  rarely,  used.  Trumpets  with  pistons  are 
generally  constructed  in  F,  with  crooks  in  E  and  E[>.  In  Ger 
many  trumpets  iu  the  high  B[>  with  a  crook  in  A  are  very  often 
used  in  the  orchestra.  They  are  easier  for  cornet  a  piston  players 
than  the  trumpet  in  F.  The  present  writer  has  recently  constructed 
for  the  concerts  of  the  Conservatoire  at  Brussels  trumpets  in  the 
high  D,  an  octave  above  the  old  trumpet  in  the  same  key.  They 
permit  the  execution  of  the  high  trumpet  parts  of  Handel  and  J.  S. 
Bach.  The  bass  trumpet  with  pistons  used  for  Wagner's  tetralogy 
is  iu  E[»,  in  unison  with  the  ordinary  trumpet  with  crooks  of  D 
and  C  ;  but,  when  constructed  so  as  to  allow  of  the  production  of 
the  second  proper  tone  as  written  by  this  master,  this  instrument 
belongs  rather  to  the  trombones  than  to  the  trumpets.  (V.  M.) 

TRUMPET,  SPEAKING  AND  HEARING.  The  speaking 
trumpet,  though  some  instrument  of  the  kind  appears  to 
have  been  in  earlier  use  in  more  than  one  part  of  the 
world,  is  connected  in  its  modern  form  with  the  name  of 
Athanasius  Kircher  and  that  of  Sir  Samuel  Morland,  who 
in  1670  proposed  to  the  Royal  Society  of  London  the  ques 
tion  of  the  best  form  for  a  speaking  trumpet.  Lambert,  in 
the  Berlin  Memoirs  for  1763,  seems  to  have  been  the  first  to 
give  a  theory  of  the  action  of  this  instrument,  based  on  an 
altogether  imaginary  analogy  with  the  behaviour  of  light. 
In  this  theory,  which  is  still  commonly  put  forward,  it  is 
assumed  that  sound,  like  light,  can  be  propagated  in  rays. 
This,  however,  is  possible  only  when  the  aperture  through 


Keyed  trumpet. 


1    Versuch  einer  Anlri.tn.ng  zur  heroisch-musikulischen   Trompeter- 
und  Pauker-Kunst,  Halle,  1795. 


which  the  wave-disturbance  passes  into  free  air  is  large 
compared  with  the  wave-length.  If  the  fusiform  mouth 
of  the  speaking  trumpet  were  half  a  mile  or  so  in  radius, 
Lambert's  theory  might  give  an  approximation  to  the 
truth.  But  with  trumpets  whose  aperture  is  only  a  foot 
in  diameter  at  most  the  problem  is  one  of  diffraction ; 
and  it  has  not  yet  been  seriously  studied  from  this  point 
of  view. 

In  the  case  of  the  hearing  trumpet,  the  disturbance  is 
propagated  along  the  converging  tube  much  in  the  same 
way  as  the  tide-wave  is  propagated  up  the  estuary  of  a 
tidal  river. 

Until  the  theory  has  been  rigorously  worked  out  the 
only  safe  course  to  adopt  in  manufacturing  either  class  of 
instruments  is  to  be  guided  by  the  results  of  varied  trials. 

The  theoretical  foundations  of  the  subject  will  be  found 
in  Lord  Rayleigh's  Sound  and  in  Sir  G.  Airy's  Tides  and 
Waves,  respectively.  In  speaking  and  hearing  trumpets 
alike  all  reverberation  of  the  instrument  should  be  avoided 
by  making  it  thick  and  of  the  least  elastic  materials,  and 
by  covering  it  externally  with  cloth. 

TRUMPETER,  or  TRUMPET-BIRD,  the  literal  rendering 
in  1747,  by  the  anonymous  English  translator  of  De 
la  Condamine's  travels  in  South  America  (p.  87),  of  that 
writer's  "  Oiseau  trompette  "  (Mem.  de  I'Acad.  des  Sciences, 
1745,  p.  473),  which  he  says  was  called  "Trompetero" 
by  the  Spaniards  of  Maynas  on  the  upper  Amazons,  from 
the  peculiar  sound  it  utters.  He  added  that  it  was  the 
"  Agami "  of  the  inhabitants  of  Para  and  Cayenne,2  wherein 
he  was  not  wholly  accurate,  since  those  birds  are  specifically 
distinct,  though,  as  they  are  generically  united,  the  state 
ment  may  pass.  But  he  was  also  wrong,  as  had  been 
Barrere  (France  Equinoxiale,  p.  132)  in  1741,  in  identify 
ing  the  "  Agami "  with  the  "  Macucagua  "  of  Marcgrave, 


White-winged  trumpeter  (Psophia  leucoptera).     After  Mitchell. 

for  that  is  a  TINAMOU  (q.v.) ;  and  both  still  more  wrongly 
accounted  for  the  origin  of  the  peculiar  sound  just  men 
tioned,  whereby  Barrere  was  soon  after  led  (Ornith.  Spec. 
Novum,  pp.  62,  63)  to  apply  to  the  bird  the  generic  and 
vulgar  names  of  Psophia  and  "Petteuse,"  the  former  of 
which,  being  unfortunately  adopted  by  Linnaeus,  has  ever 
since  been  used,  though  in  1766  and  1767  Pallas  (Miscel 
lanea,  p.  67,  and  Spicilegia,  iv.  p.  6),  and  in  1768  Vosmser 
(Descr.  du  Trompette  Americain,  p.  5),  showed  that  the 


2  Not   to   be   confounded  with   the    "  Heron   Agami "    of  Buffon 
(Oiseaux,  vii.  p.  382),  which  is  the  Ardea  agami  of  other  writers. 
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notion  it  conveys  is  erroneous.  Among  English  writers 
the  name  "  Trumpeter "  was  carried  on  by  Latham  and 
others  so  as  to  be  generally  accepted,  though  an  author 
may  occasionally  be  found  willing  to  resort  to  the  native 
"Agami,"  which  is  that  almost  always  used  by  the  French. 

Messrs  Sclater  and  Salvin  in  their  Nomenclator  (p.  141)  admit 
6  species  of  Trumpet-Birds — (1)  the  original  Psophia  crepitans  of 
Guiana ;  (2)  P.  napcnsis  of  eastern  Ecuador  (which  is  very  likely 
the  original  "Oiseau  trompette"  of  De  la  Condamine) ;  (3)  P. 
ochroptera  from  the  right  bank  of  the  Rio  Negro  ;  (4)  P.  leucoptera 
from  the  right  bank  of  the  upper  Amazons  ;  (5)  P.  viridis  from  the 
right  bank  of  the  Madeira  ;  and  (6)  P.  obscura  from  the  right  bank 
of  the  lower  Amazons  near  Para.  And  they  have  remarked  in  the 
Zoological  Proceedings  (1867,  p.  592)  on  the  curious  fact  that  the 
range  of  the  several  species  appears  to  be  separated  by  rivers,  a 
statement  confirmed  by  Mr  Wallace  (Geogr.  Ihstr.  Animals,  ii.  p. 
358) ;  and  in  connexion  therewith  it  may  be  observed  that  these  birds 
have  short  wings  and  seldom  fly,  but  run,  though  with  a  peculiar 
gait,  very  quickly.  A  seventh  species,  P.  caniatrix,  from  Bolivia,  has 
since  been  indicated  by  Prof.  W.  Blasius  (Journ.  f.  Ornith.,  1884, 
pp.  203-210),  who  has  given  a  monographic  summary  of  the  whole 
group  very  worthy  of  attention.  The  chief  distinctions  between 
the  species  lie  in  colour  and  size,  and  it  will  be  here  enough  to 
describe  briefly  the  best  known  of  them,  P.  crepitans.  This  is 
about  the  size  of  a  large  barndoor  Fowl  ;  but  its  neck  and  legs  are 
longer,  so  that  it  is  a  taller  bird.  The  head  and  neck  are  clothed 
with  short  velvety  feathers  ;  the  whole  plumage  is  black,  except 
tliat  on  the  lower  front  of  the  neck  the  feathers  are  tipped  with 
golden  green,  changing  according  to  the  light  into  violet,  and  that 
a  patch  of  dull  rusty  brown  extends  across  the  middle  of  the  back 
and  wing-coverts,  passing  into  ash-colour  lower  down,  where  they 
hang  over  and  conceal  the  tail.  The  legs  are  bright  pea-green. 
The  habits  of  this  bird  are  very  wonderful,  and  it  is  much  to  be 
wished  that  fuller  accounts  of  them  had  appeared.  The  curious 
sound  it  utters,  noticed  by  the  earliest  observers,  has  been  already 
mentioned,  and  by  them  also  was  its  singularly  social  disposition 
towards  man  described  ;  but  the  information  supplied  to  Buffon 
(Oiseaux,  iv.  pp.  496-501)  by  Manoncour  and  De  la  Borde,  which 
has  been  repeated  in  many  works,  is  still  the  best  we  have  of  the 
curious  way  in  which  it  becomes  semi-domesticated  by  the  Indians 
and  colonists  and  shows  strong  affection  for  its  owners  as  well  as 
for  their  living  property — poultry  or  sheep  —  though  in  this  re 
claimed  condition  it  seems  never  to  breed.*  Indeed  nothing  can 
be  positively  asserted  as  to  its  mode  of  nidification  ;  but  its  eggs, 
according  to  Mr  E.  Bartlett,  are  of  a  creamy  white,  rather  round, 
and  about  the  size  of  Bantams'.  "\Vaterton  in  his  Wanderings 
(Second  Journey,  chap.  iii. )  speaks  of  falling  in  with  flocks  of  200 
or  300  "  Waracabas,"  as  he  called  them,  in  Demerara,  but  added 
nothing  to  our  knowledge  of  the  species  ;  while  the  contributions 
of  Trail  (Mem.  Wcm.  Society,  v.  pp.  523-532)  and  Dr  Hancock 
(Mag.  Nat.  History,  ser.  2,  ii.  pp.  490-492)  as  regards  its  habits  only 
touch  upon  them  in  captivity. 

To  the  Trumpeters  must  undoubtedly  be  accorded  the 
rank  of  a  distinct  Family,  Psophiidx ;  but  like  so  many 
other  South-American  birds  they  seem  to  be  the  less 
specialized  descendants  of  an  ancient  generalized  group 
— perhaps  the  common  ancestors  of  the  Rallidse  and 
Gruidee — and  they  are  therefore  rightly  placed  in  Prof. 
Huxley's  Geranomorpka?.2  The  structure  of  the  syrinx  is 
stated  by  Trail  (ut  supra]  to  be  quite  unique;  but  his 
description  of  it  is  unsatisfactory,  and  he  clearly  had  not 
an  adult  male  to  dissect  or  lie  would  have  hardly  failed 
to  notice  the  curious  arrangement  of  the  trachea  in  that 
sex  made  known  by  Hancock  (id  supra}.  This,  though 
different  from  that  described  in  any  CRANE  (q.v.\  sug 
gests  an  early  form  of  the  structure  which  in  some  of  the 
Gruidx  is  so  marvellously  developed,  for  in  Psophia  the 
windpipe  runs  down  the  breast  and  belly  immediately 
tinder  the  skin  to  within  about  an  inch  of  the  anus,  whence 
it  returns  in  a  similar  way  to  the  front  of  the  sternum,  and 
then  enters  the  thorax.  Analogous  instances  of  this  forma 
tion  occur  in  several  other  groups  of  birds  not  at  all 

1  In  connexion  herewith  may  be  mentioned  the  singular  story  told 
by  Montagu  (Orn.  Diet.,  Suppl.  Art.  "Grosbeak,  White-winged "),  on 
the  authority  of  the  then  Lord  Stanley,  afterwards  president  of  the 
Zoological  Society,  of  one  of  these  birds,  which,  having  apparently 
escaped  from  confinement,  formed  the  habit  of  attending  a  poultry- 
yard.     On  the  occasion  of  a  pack  of  hounds  running  through  the  yard, 
the  Trumpeter  joined  and  kept  up  with  them  for  nearly  three  miles ! 

2  Cf.  Parker,  Trans.  Zool.  Soc.,  x.  p.  502  sq. 


allied  to  the  Psophiidx.  The  skeleton  and  some  of  the 
detached  bones  are  figured  in  Eyton's  Osteol.  Avium  (pis. 
xxix.  and  5  K).  (A.  N.) 

TRURO,  a  city,  municipal  borough,  and  port  of  Corn 
wall,  England,  is  situated  on  a  kind  of  peninsula  formed 
by  the  rivers  Allen  and  Kenwyn,  which  below  the  town 
unite  with  a  branch  of  Falmouth  harbour  called  Truro 
creek  or  river.  Truro  is  300  miles  south-west  of  London 
by  the  Great  Western  Railway,  and  1 1  north  of  Falmouth, 
to  which  there  is  a  branch  line.  The  town  is  regularly 
built,  chiefly  of  granite,  with  spacious  streets,  through  the 
principal  of  which  there  flows  a  stream  of  water.  The  new 
cathedral  of  St  Mary  by  Mr  Pearson,  R.A.,  one  of  the  most 
important  modern  ecclesiastical  buildings  in  England,  is  a 
fine  example  of  Early  English  at  its  best  period.  The  old 
south  aisle  of  the  church  previously  existing  is  ingeniously 
incorporated  in  the  new  edifice.  The  secular  buildings 
include  the  town-hall  and  market-house  in  the  Italian  style 
(1846),  the  corn  exchange,  the  theatre,  the  public  rooms, 
the  music-hall,  and  the  county  library  (1792).  There  is 
also  a  theological  library,  presented  by  Bishop  Phillpotts  in 
1856  and  largely  augmented  by  a  bequest  of  books  in  1883. 
Among  the  educational  and  benevolent  institutions  are  the 
grammar-school  (founded  by  a  member  of  the  Borlase 
family,  and  having  two  exhibitions  at  Exeter  College, 
Oxford),  the  cathedral  divinity  schools,  the  Wesleyan 
middle  schools,  the  literary  institution,  the  royal  Cornwall 
infirmary,  the  dispensary,  and  a  hospital  for  ten  widows. 
There  is  sufficient  depth  of  water  in  the  channel  of  Truro 
creek  to  permit  vessels  of  70  tons  burden  to  come  up  to 
the  town  quay.  The  principal  imports  are  coal  from  Wales 
and  timber  from  Norway,  and  the  exports  consist  of  tin, 
iron  ores,  lead,  and  zinc,  from  the  mines  in  the  neighbour 
hood.  The  population  of  the  municipal  borough  (area 
1171  acres)  in  1871  was  11,049,  and  10,619  in  1881. 

Truro  is  one  of  the  oldest  towns  in  England.  It  is  the  seat  of 
the  stannary  and  other  courts  connected  with  the  duchy  of  Corn 
wall  (see  CORNWALL,  vol.  vi.  p.  427).  It  was  one  of  the  ancient 
privileged  tin  coinage  towns.  Anciently  it  was  called  Tueura, 
Treura,  and  Truruburgh.  It  was  a  borough  by  prescription,  but 
was  incorporated  by  Reginald,  earl  of  Cornwall.  In  the  12th  cen 
tury  it  belonged  to  Richard  de  Lucy.  In  a  charter  of  Henry  VII. 
it  is  called  the  "  ville  de  Teuro."  The  government  was  vested  in 
a  mayor  and  burgesses  by  Elizabeth,  who  gave  the  corporation  juris 
diction  over  the  port  of  Falmouth,  the  port  dues  of  that  town  being 
collected  by  them  until  its  incorporation  by  Charles  II.  Norden, 
writing  of  Truro  in  1574,  says,  "there  is  not  a  towne  in  the  west 
part  of  the  shire  more  commendable  for  neatness  of  buyldinges,  nor 
more  discommendable  for  the  pride  of  the  people."  "in  1642  Sir 
Ralph  Hopton  levied  here  a  large  body  of  men  for  the  king.  By 
the  Municipal  Act  Truro  was  divided  into  two  wards,  and  is  governed 
by  a  mayor,  six  aldermen,  and  eighteen  councillors.  The  corpor 
ation  act  as  the  urban  sanitary  authority.  Truro  sent  two  represent 
atives  to  parliament  from  the  23d  year  of  Edward  I.,  but  ceased 
to  be  separately  represented  in  1885.  By  Act  39  and  40  Viet, 
c.  54  it  was  constituted  the  head  of  a  new  diocese  comprising  the 
archdeaconry  of  Cornwall. 

TRUST.  In  Roman  and  English  law  alike  that  legal 
relation  between  two  or  more  persons  implied  in  the  word 
trmt  was  of  comparatively  late  growth.  The  trust  of 
English  law  is  probably  based  upon  a  combination  of  the 
Roman  conceptions  of  u#us  smd  Jideicommissum.  To  mus 
is  perhaps  due  the  name  as  well  as  the  idea  of  that  right 
over  property,  coordinate  with  the  right  of  the  nominal 
owner,  possessed  by  the  person  having  the  use.  To  fidei- 
commissum  appears  to  be  due  the  name  as  well  as  the  idea 
of  that  confidence  reposed  in  another  which  is  the  essence 
of  the  modern  trust.  Usus  was  in  Roman  law  a  personal 
servitude,  or  right  of  one  person  over  the  land  of  another, 
confined  to  his  personal  wants  and  without  the  right  to  the 
produce  and  profits  which  usmfructus  carried.  It  has 
little  in  common  with  the  use  of  English  law  but  the  name 
and  the  conception  of  a  dual  ownership.  The  fideicom- 
missum  is  more  important ;  see  ROMAN  LAW,  vol.  xx.  p. 
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707.  By  the  legislation  of  Justinian  the  law  of  leyata 
was  practically  assimilated  to  that  of  fideicommissa.  The 
only  thing  that  distinguished  the  one  from  the  other  was 
the  mode  in  which  the  gift  was  made :  if  by  words  of 
direct  bequest,  it  was  a  legatum,  if  by  precatory  words,  a 
fideicommissum.  It  may  be  noticed,  as  an  illustration  of 
'the  course  afterwards  taken  by  the  law  in  England,  that 
jideicommissa  in  favour  of  the  church  were  so  far  favoured 
over  others  that  if  paid  over  by  mistake  they  could  not  be 
recovered.  In  addition  to  mus  and  fideicommissum,  the 
Roman  division  of  ownership  into  quiritary  and  bonitary 
(to  use  words  invented  at  a  later  time)  may  perhaps  to 
some  extent  have  suggested  the  English  division  into 
legal  and  equitable  estate.  The  two  kinds  of  ownership 
were  amalgamated  by  Justinian.  Legal  and  equitable 
estate  are  still  distinct  in  England,  though  attempts  have 
been  made  in  the  direction  of  amalgamation.  The  gradual 
manner  in  which  the  beneficiary  became  subject  to  the 
burdens  attaching  to  the  property  of  which  he  enjoyed  the 
benefit  was  a  feature  common  to  both  the  Roman  and  the 
English  system. 

Uses  in  Early  English  Law. — The  use  or  trust1  is  said  to  have 
been  the  invention  of  ecclesiastics  well  acquainted  with  Roman 
la\v,  the  object  being  to  escape  the  provisions  of  the  laws  against 
MORTMAIN  (q-v.)  by  obtaining  the  conveyance  of  an  estate  to  a 
friend  on  the  understanding  that  they  should  retain  the  use,  i.e., 
the  actual  profit  and  enjoyment  of  the  estate.  Uses  were  soon  ex 
tended  to  other  purposes.  They  were  found  valuable  for  the  defeat 
of  creditors,  the  avoiding  of  attainder,  and  the  charging  of  portions. 
A  use  had  also  the  advantage  of  being  free  from  the  incidents  of 
feudal  tenure :  it  could  be  alienated  inter  vivos  by  secret  conveyance, 
and  could  be  devised  by  will.  In  many  cases  the  feoffee  -  to  uses, 
as  he  was  called,  or  the  person  seised  to  the  use  of  another,  seems 
to  have  been  specially  chosen  on  account  of  his  rank  and  station, 
which  would  enable  him  to  defy  the  common  law  and  protect  the 
estate  of  his  cestui  que  use,  ov  the  person  entitled  to  the  beneficial 
enjoyment.  The  Act  of  1  Ric.  II.  c.  9  was  directed  against  the 
choice  of  such  persons.  This  alienation  of  land  in  use  was  looked 
upon  with  great  disfavour  by  the  common  law  courts,  in  whose 
eyes  the  cestui  que  use  was  only  a  tenant  at  will.  Possibly  the 
ground  of  their  refusal  to  recognize  uses  was  that  the  assizes  of  the 
king's  court  could  only  be  granted  to  persons  who  stood  in  a  feudal 
relation  to  the  king.  The  denial  of  the  right  followed  the  denial 
of  the  remedy.  The  use  was  on  the  other  hand  supported  by  the 
Court  of  Chancery,  and  execution  of  the  confidence  reposed  in  the 
feoffee  to  uses  was  enforced  by  the  court  in  virtue  of  the  general 
jurisdiction  which  as  a  court  of  conscience  it  claimed  to  exercise 
over  breach  of  faith.  Jurisdiction  was  no  doubt  the  more  readily 
assumed  by  ecclesiastical  judges  in  favour  of  a  system  by  which  the 
church  was  generally  the  gainer.  A  double  ownership  of  land  thus 
gradually  arose,  the  nominal  and  ostensible  ownership, — the  only 
one  acknowledged  in  the  courts  of  common  law, — and  the  beneficial 
ownership  protected  by  the  Court  of  Chancery.  The  reign  of 
Henry  V.  to  a  great  extent  corresponds  with  that  of  Augustus  at 
Rome,  as  the  point  of  time  at  which  legal  recognition  was  given  to 
what  had  previously  been  binding  only  in  honour.  The  means  of 
bringing  the  feoffee  to  uses  before  the  court  was  the  writ  of  sub^joena, 
said  to  have  been  invented  by  John  de  Waltham,  bishop  of  Salis 
bury  and  master  of  the  rolls  in  the  reign  of  Richard  II.  By  means 
of  this  writ  the  feoffee  to  uses  could  be  compelled  to  answer  on  oath 
the  claim  of  his  cestui  que  use.  The  doctrine  of  the  Court  of 
Chancery  as  to  the  execution  of  a  use  varied  according  as  there 
was  transmutation  of  possession  or  not.  In  the  former  case  it  was 
unnecessary  to  prove  consideration  ;  in  the  latter,  generally  a  case 
of  bargain  and  sale,  the  court  would  not  enforce  the  use  unless  it 
was  executed  in  law, — that  is,  unless  there  was  a  valuable  considera 
tion,  even  of  the  smallest  amount.  Where  no  consideration  could 
he  proved  or  implied,  the  use  resulted  to  the  feoffor.  This  theory 
led  to  the  insertion  up  to  a  recent  date  in  deeds  (especially  in  the 
lease  of  the  lease  and  release  period  of  conveyancing)  of  a  nominal 
consideration,  generally  five  shillings.  Lands  either  in  possession, 
reversion,  or  remainder  could  be  granted  in  use.  Most  persons 
could  be  feoffees  to  uses.  The  king  and  corporations  aggregate 

1  Use  seems  to  be  an  older  word  than  trust.  Its  first  occurrence  in 
statute  law  is  in  7  Ric.  II.  c.  12,  in  the  form  ceps.  In  Littleton  "con 
fidence  "  is  the  word  employed.  The  Statute  of  Uses  seems  to  regard 
use,  trust,  and  confidence  as  synonymous.  According  to  Bacou,  it  was 
its  permanency  that  distinguished  the  use  from  the  trust. 

3  Feoffment,  though  the  usual,  was  not  the  only  mode  of  conveyance 
to  uses.  The  preamble  of  the  Statute  of  Uses  mentions  fines  and  re 
coveries,  and  other  assurances. 


were,  however,  exceptions,  and  were  entitled  to  hold  the  lands  dis 
charged  of  the  use.  On  the  accession  of  Richard  III.,  who  from 
his  position  of  authority  had  been  a  favourite  feoffee,  it  was  necessary 
to  pass  a  special  Act  (1  Ric.  III.  c.  5),  vesting  the  lands  of  which 
he  had  been  feoffee  either  in  his  co-feoffees  or,  in  the  absence  of  co- 
feoffees,  in  the  cestui  que  use.  The  practical  convenience  of  uses 
was  so  obvious  that  it  is  said  that  by  the  reign  of  Henry  VII.  most 
of  the  laud  in  the  kingdom  was  held  in  use.  The  freedom  of  uses 
from  liability  to  forfeiture  for  treason  must  have  led  to  their 
general  adoption  during  the  Wars  of  the  Roses.3  The  secrecy  with 
which  a  use  could  be  transferred,  contrary  as  it  was  to  the  publicity 
required  for  livery  of  SEISIN  (q.v.)  at  common  law,  led  to  the  inter 
ference  of  the  legislature  on  several  occasions  between  the  reigns  of 
Richard  II.  and  Henry  VIII.,  the  general  tendency  of  the  legislation 
being  to  make  thccestui  que  usemoreand  more  subject  to  the  burdens 
incident  to  the  ownership  of  land.  One  of  the  most  important 
statutes  was  the  Statute  of  Mortmain  (15  Ric.  II.  c.  5),  forbidding 
evasion  of  the  Statute  De  Religiosis  of  Edward  I.  by  means  of  feoff- 
ments  to  uses.  Other  Acts  enabled  the  cestui  que  use  to  transfer  the 
u.se  without  the  concurrence  of  the  feoffee  to  uses  (1  Ric.  III.  c.  1), 
made  a  writ  otfonnedon  maintainable  against  him  (1  Hen.  VII.  c. 
1),  rendered  his  heir  liable  to  wardship  and  relief  (4  Hen.  VII.  c. 
17),  and  his  lands  liable  to  execution  (19  Hen.  VII.  c.  15).  At 
length  in  1535  the  famous  Statute  of  Uses  (27  Hen.  VIII.  c.  10)  was 
passed.*  The  preamble  of  the  statute  enumerates  the  mischiefs  which 
it  was  considered  that  the  universal  prevalence  of  uses  had  occa 
sioned,  among  others  that  by  fraudulent  feoffments,  fines,  recoveries, 
and  other  like  assurances  to  uses,  confidences,  and  trusts  lords  lost 
their  feudal  aids,  men  their  tenancies  by  the  curtesy,  women  their 
dower,  manifest  perjuries  in  trials  were  committed,  the  king  lost  the 
profits  of  the  lands  of  persons  attainted  or  enfeoffed  to  the  use  of  aliens, 
and  the  king  and  lords  their  rights  of  year,  day,  and  waste,  and  of 
escheats  of  felons'  lands.  To  remedy  this  state  of  things  it  was 
enacted,  inter  alia,  that,  where  any  person  was  seised  of  any  here 
ditaments  to  the  use,  confidence,  or  trust  of  any  other  person  by 
any  means,  the  person  having  such  use,  confidence,  or  trust  should 
be  seised,  deemed,  and  adjudged  in  lawful  -seisin,  estate,  and 
possession  of  such  hereditaments.  Full  legal  remedies  were  given 
to  the  cestui  que  use  by  the  statute.  He  was  enabled  to  distrain 
for  a  rent  charge,  to  have  action,  entry,  condition,  &c.  The  effect 
of  this  enactment  was  to  make  the  cestui  que  use  the  owner  at  law 
as  well  as  in  equity  (as  hail  been  done  once  before  under  the  ex 
ceptional  circumstances  which  led  to  1  Ric.  III.  c.  5),  provided 
that  the  use  Avas  one  which  before  the  statute  would  have  been  en 
forced  by  the  Court  of  Chancery.  For  some  time  after  the  passing 
of  the  statute  an  equitable  as  distinct  from  a  legal  estate  did  not 
exist.  But  the  somewhat  narrow  construction  of  the  statute  by 
the  common  law  courts  in  Tyrrel's  case6  (1557)  enabled  estates 
cognizable  only  in  equity  to  be  again  created.  In  that  case  it  was 
held  that  a  use  upon  a  use  could  not  be  executed  ;  therefore  in  a 
feofl'ment  to  A  and  his  heirs  to  the  use  of  B  and  his  heirs  to  the 
use  of  C  and  his  heirs  only  the  first  use  was  executed  by  the 
statute.  The  use  of  B  being  executed  in  him,  that  of  C  was  not 
acknowledged  by  the  common  law  judges  ;  but  equity  regarded  C 
as  beneficially  entitled,  and  his  interest  as  an  equitable  estate  held 
for  him  in  trust,  corresponding  to  that  which  B  would  have  had 
before  the  statute.  The  position  taken  by  the  Court  of  Chancery 
in  trusts  may  be  compared  with  that  taken  in  MORTGAGE  (q.v.). 
The  Judicature  Act,  1873,  while  not  going  as  far  as  the  Statute  of 
Uses  and  combining  the  legal  and  equitable  estates,  makes  equit 
able  rights  cognizable  in  all  courts.  From  the  decision  in  Tyrrel's 
case  dates  the  whole  modern  law  of  uses  and  tnists.  In  modern 
legal  language  use  is  restricted  to  the  creation  of  legal  estate  under 
the  Statute  of  Uses,  trust  is  confined  to  the  equitable  estate  of  the 
cestni  que  trust  or  beneficiary. 

Uses  since  1535. — The  Statute  of  Uses  is  still  the  basis  of  con 
veyancing.  A  grant  in  a  deed  is  still,  after  the  alterations  in  the 
law  made  by  the  Conveyancing  Act,  1881,  made  "to  and  to  the 
use  of  A."  The  statute  does  not,  however,  apply  indiscriminately 
to  all  cases,  as  only  certain  uses  are  executed  by  it.  It  does  not 
apply  to  leaseholds  or  copyholds,  or  to  cases  where  the  grantee  to 
uses  is  anything  more  than  a  mere  passive  instrument,  e.g. ,  where 
there  is  any  direction  to  him  to  sell  the  property.  The  seisin, 
too,  to  be  executed  by  the  statute,  must  be  in  another  than  him 
who  has  the  use,  for  where  A  is  seised  to  the  use  of  A  it  is  a 
common  law  grant.  The  difference  is  important  as  far  as  regards 
the  doctrine  of  POSSESSION  (q.v.).  Constructive  possession  is  given 
by  a  deed  operating  under  the  statute  even  before  entry,  but  not 
by  a  common  law  grant  (at  any  rate  sufficient  to  entitle  the  grantee 
to  be  registered  as  a  voter),  until  actual  receipt  of  rent  by  the 

3  The  use,  as  in  later  times  the  trust,  was,  however,  forfeited  to  the 
crown  on  attainder  of  the  feoffee  or  trustee  for  treason. 

4  It  was  adopted  in  Ireland  exactly  a  century  later  by  10  Car.  I. 
c.  1  (Ir.).    The  law  of  uses  and  trusts  in  Ireland  is  practically  the  same 
as  that  in  England,  the  main  differences  being  in  procedure  rather  than 
in  substantive  law.  5  Dyer's  Reports,  155a. 
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grantee.  The  operation  of  the  Statute  of  Uses  was  supplemented 
by  the  Statute  of  Inrolments  and  that  of  Wills.  (See  WILL.)  The 
Statute  of  Inrolments  (27  Hen.  VIII.  c.  16)  enacted  that  no 
Imrgain  and  sale  should  pass  a  freehold  unless  by  deed  indented 
and  inrolled  within  six  months  after  its  date  in  one  of  the  courts 
at  Westminster  or  with  the  custos  rotulorum  of  the  county.  As 
the  statute  referred  only  to  freeholds,  a  bargain  and  sale  of  a  lease 
hold  interest  passed  without  inrolment.  Conveyancers  took  advan 
tage  of  this  omission  (whether  intentional  or  not)  in  the  Act,  and 
the  practical  effect  of  it  was  to  introduce  a  mode  of  secret  aliena 
tion  of  real  property,  the  lease  and  release,  which  was  the  general 
form  of  conveyance  up  to  1845.  (See  REAL  ESTATE,  SALE.)  Thus 
the  publicity  of  transfer,  which  it  was  the  special  object  of  the 
Statute  of  Uses  to  effect,  was  almost  at  once  defeated.  In  addition 
to  the  grant  to  uses  there  were  other  modes  of  conveyance  under 
the  statute  which  are  now  obsolete  in  practice,  viz.,  the  covenant 
to  stand  seised  and  the  bargain  and  sale.  Under  the  statute,  as 
before  it,  the  use  has  been  found  a  valuable  means  of  limiting  a 
remainder  to  the  person  creating  the  use  and  of  making  an  estate 
take  effect  in  derogation  of  a  former  estate  by  means  of  a  shifting 
or  springing  use.  At  common  law  a  freehold  could  not  be  made 
to  commence  in  future  ;  but  this  end  may  be  attained  by  a  shifting 
use,  such  as  a  grant  (common  in  marriage  settlements)  to  A  to  the 
use  of  B  in  fee  simple  until  a  marriage,  and  after  the  celebration  of 
the  marriage  to  other  uses.  An  example  of  a  springing  use  would 
be  a  grant  to  A  to  such  uses  as  B  should  appoint  and  in  default 
of  and  until  appointment  to  C  in  fee  simple.  The  difficulty  of 
deciding  where  the  seisin  was  during  the  suspension  of  the  use  led 
to  the  invention  of  the  old  theory  of  scintilla  juris,  or  continued 
possibility  of  seisin  in  the  grantee  to  uses.  This  theory  was 
abolished  by  23  and  24  Viet.  c.  38,  which  enacted  that  all  uses 
should  take  effect  by  force  of  the  estate  and  seisin  originally  vested 
in  the  person  seised  to  the  uses.  The  most  frequent  instances  of 
a  springing  use  are  powers  of  appointment,  usual  in  wills  and 
settlements.  There  has  been  much  legislation  on  the  subject  of 
powers,  the  main  effect  of  which  has  been  to  give  greater  facilities 
for  their  execution,  release,  or  abandonment,  to  aid  their  defective 
execution,  and  to  alwlish  the  old  doctrine  of  illusory  appointments. 
Trusts. — A  trust  in  English  law  is  defined  by  Mr  Lewin,  adopt 
ing  Coke's  definition  of  a  use,  as  "a  confidence  reposed  in  some 
other,  not  issuing  out  of  the  land,  but  as  a  thing  collateral,  annexed 
in  privity  to  the  estate  of  the  land,  and  to  the  person  touching  the 
land,  for  which  ccstui  que  trust  has  no  remedy  but  by  subpoena  in 
Chancery."  The  term  trust  or  trust  estate  is  also  used  to  denote  the 
beneficial  interest  of  the  cestui  que  trust.  The  term  truster  is  not 
used,  as  it  is  in  Scotland,  to  denote  the  creator  of  the  trust.  A 
trust  has  some  features  in  common  with  CONTRACT  (q.v.) ;  but  the 
great  difference  between  them  is  that  a  contract  can  only  be  enforced 
by  a  party  or  one  in  the  position  of  a  party  to  it,  while  a  trust  can 
be,  and  generally  is,  enforced  by  one  not  a  party  to  its  creation. 
It  has  more  resemblance  to  fideicommissum.  But  the  latter  could 
only  be  created  by  a  testamentary  instrument,  while  a  trust  can 
be  created  either  by  will  or  inter  vivos ;  nor  was  there  any  trace  in 
Roman  law  of  that  permanent  legal  relation  which  is  suggested  by 
the  position  of  trustee  and  cestui  que  trust.  The  heir,  too,  in 
Roman  law  was  entitled,  from  70  A.D.  to  the  reign  of  Justinian, 
to  one-fourth  of  a  hereditas  fidcicommissaria  as  against  the  bene 
ficiary,  while  the  very  essence  of  the  trust  is  its  gratuitous  charac 
ter.  Trusts  may  be  divided  in  more  than  one  way,  according  to 
the  ground  taken  as  the  basis  of  division.  One  division,  and  per 
haps  the  oldest,  as  it  rests  on  the  authority  of  Bacon,  is  into  simple 
and  Siberia!,  the  first  being  where  the  trust  is  simply  vested  in  a 
trustee  and  the  nature  of  the  trust  left  to  construction  of  law,  the 
second  where  there  is  an  act  to  be  performed  by  the  trustee. 
Another  division  is  into  lawful  and  unlawful,  and  corresponds  to 
Bacon's  division  into  intents  or  confidences  and  frauds,  covins,  or 
collusions.  A  third  division  is  into  public  and  private,  the  former 
being  synonymous  with  charitable  trusts.  A  division  often  adopted 
in  modern  text-books  and  recognized  by  parliament  in  the  Trustee 
Act,  1850,  is  into  express,  implied,  and  constructive.  An  express 
trust  is  determined  by  the  person  creating  it.  It  may  be  either 
executed  or  executory,  the  former  where  the  limitations  of  the  equit 
able  interest  are  complete  and  final,  the  latter  where  such  limita 
tions  are  intended  to  serve  merely  as  minutes  for  perfecting  the 
settlement  at  some  future  period,  as  in  the  case  of  marriage  articles 
drawn  up  as  a  basis  of  a  marriage  settlement  to  be  in  conformity 
with  them.  An  implied  trust  is  founded  upon  the  intention  of  the 
person  creating  it ;  examples  of  it  are  a  resulting  trust,  a  precatory 
trust,  and  the  trust  held  by  the  vendor  on  behalf  of  the  purchaser 
of  an  estate  after  contract  and  before  conveyance.  In  this  case 
the  vendor  is  sometimes  called  a  trustee  sub  modo  and  the  purchaser 
a  cestui  que  trust  sub  modo.  A  constructive  trust  is  judicially 
created  from  a  consideration  of  a  person's  conduct  in  order  to  satisfy 
the  demands  of  justice,  without  reference  to  intention.  The  dis 
tinction  between  an  implied  and  a  constructive  trust  is  not  always 
very  consistently  maintained.  Thus  the  position  of  a  vendor 
towards  a  purchaser  after  contract  is  sometimes  called  a  construc 


tive  trust.  The  present  law  governing  trusts  rests  upon  the  doc 
trines  of  equity  as  altered  by  legislation.  Its  great  importance  has 
led  to  its  becoming  one  of  the  most  highly  developed  departments 
of  equity.  The  devolution  of  successive  interests  in  wills  and 
settlements  is  almost  wholly  attained  by  means  of  trusts. 

Who  may  be  a  Trustee  or  Ccstui  que  Trust. — The  modern  trust  is 
considerably  more  extensive  in  its  operation  than  the  ancient  use. 
Thus  the  crown  and  corporations  aggregate  can  be  trustees,  and 
personalty  can  be  held  in  trust.  Provision  is  made  by  the  Muni 
cipal  Corporations  Act,  1882,  for  the  administration  of  charitable 
and  special  trusts  by  municipal  corporations.  The  crown  does  not 
appear  to  be  a  trustee  to  as  complete  a  degree  as  a  subject  may  be. 
Unsuccessful  attempts  have  recently  been  made  to  impress  the 
crown,  or  a  secretary  of  state  as  agent  of  the  crown,  with  trusts  of 
funds  voted  by  parliament  for  the  public  service,  of  booty  of  war 
granted  by  royal  warrant,  and  of  money  paid  over  by  a  foreign 
state  in  pursuance  of  a  treaty.  There  are  certain  persons  who  for 
obvious  reasons,  even  if  not  legally  disqualified,  ought  not  to  be 
appointed  trustees.  Such  are  infants,  lunatics,  persons  domiciled 
abroad,  felons,  bankrupts,  and  cestuisquetrustent.  The  appointment 
of  any  such  person,  or  the  falling  of  any  existing  trustee  into  such 
a  position,  is  generally  ground  for  application  to  the  court  for  ap 
pointment  of  a  new  trustee  in  his  place.  Any  one  may  be  a  cestui 
que  trust  except  a  corporation  aggregate,  which  cannot  be  a  cestui 
que  trust  of  real  estate  without  a  licence  from  the  crown. 

Creation  and  Extinction  of  the  Trust. — A  trust  may  be  created 
either  by  act  of  a  party  or  by  operation  of  law.  Where  a  trust  is 
created  by  act  of  a  party,  the  creation  at  common  law  need  not  be 
in  writing.  The  Statute  of  Frauds  (see  FRAUD)  altered  the  common 
law  by  enacting  that  all  declarations  or  creations  of  trusts  or  con 
fidences  of  any  lauds,  tenements,  or  hereditaments  shall  be  mani 
fested  and  proved  by  some  writing,  signed  by  the  party  who  is  by 
law  enabled  to  declare  such  trust,  or  by  his  last  will  in  writing,  or 
else  they  shall  be  utterly  void  and  of  none  effect.  Trusts  arising 
or  resulting  by  implication  or  construction  of  law  are  excepted,  and 
it  has  been  held  that  the  statute  applies  only  to  real  estate  and 
chattels  real,  so  that  a. trust  of  personal  chattels  may  still  be  declared 
by  parol.  The  declaration  of  a  trust  by  the  crown  must  be  by 
letters  patent.  Trusts  created  by  will  must  conform  to  the  require 
ments  of  the  Wills  Act  (see  WILL).  Except  in  the  case  of  charitable 
trusts,  the  cestui  que  trust  must  be  a  definite  person.  A  trust,  for 
instance,  merely  for  keeping  up  family  tombs  is  void.  Alteration 
of  the  trust  estate  by  appointment  of  a  new  trustee  could  up  to 
1860  only  be  made  where  the  instrument  creating  the  trust  gave  a 
power  to  so  appoint,  or  by  order  of  the  Court  of  Chancery.  But 
now  by  the  Conveyancing  Act,  1881  (superseding  Lord  St  Leouards's 
Act  of  1860),  the  surviving  or  continuing  trustee  or  trustees,  or  the 
personal  representative  of  the  last  surviving  or  continuing  trustee, 
may  nominate  in  writing  a  new  trustee  or  new  trustees.  On  such 
appointment  the  number  of  trustees  may  be  increased.  Existing 
trustees  may  by  deed  consent  to  the  discharge  of  a  trustee  wishing 
to  retire.  Trust  property  may  be  vested  in  new  or  continuing 
trustees  by  a  simple  declaration  to  that  effect.  By  the  Conveyancing 
Act,  1882,  a  separate  set  of  trustees  may  be  appointed  for  any  part 
of  the  property  held  on  distinct  trusts.  Trusts  created  by  opera 
tion  of  law  are  either  those  which  are  the  effect  of  the  application 
of  rules  of  equity  or  those  which  have  been  constituted  by  a  judicial 
authority.  They  include  resulting  and  constructive  trusts.  A 
resulting  trust  is  a  species  of  implied  trust,  and  consists  of  so  much 
of  the  equitable  interest  as  is  undisposed  of  by  the  instrument 
creating  the  trust,  which  is  said  to  result  to  the  creator  and  his 
representatives.  An  example  is  the  purchase  of  an  estate  in  the 
name  of  the  purchaser  and  others,  or  of  others  only.  Here  the 
beneficial  interest  is  the  purchaser's.  An  example  of  a  constructive 
trust  is  a  renewal  of  a  lease  by  a  trustee  in  his  own  name,  where 
the  trustee  is  held  to  be  constructively  a  trustee  for  those  interested 
in  the  beneficial  term.  An  instance  of  a  constructive  trust  upon 
which  the  courts  have  often  been  called  upon  to  decide  is  the 
fiduciary  relation  between  the  promoter  of  a  proposed  joint-stock 
company  and  the  members  of  the  company  when  formed.  The 
other  trusts  falling  under  the  head  of  trusts  by  operation  of  law 
would  be  those  imposed  upon  a  trustee  by  order  of  a  court,  even 
though  they  are  imposed  in  pursuance  of  provisions  contained  in 
a  trust  created  by  a  party.  Such  would  be  the  trusts  which  have 
come  within  the  cognizance  of  the  court  by  virtue  of  the  Trustee 
Act,  1850,  or  in  any  other  way.  The  powers  of  the  court  over 
trusts  have  been  much  extended  by  legislation.  The  Act  of  1850 
(13  and  14  Viet  c.  60)  enabled  the  Court  of  Chancery  to  appoint 
new  trustees  where  expedient,  and  to  make  vesting  orders  in  many 
cases  where  such  orders  could  not  previously  have  been  made,  as 
where  a  trustee  was  a  lunatic,  or  an  infant,  or  refused  to  convey. 
This  Act  was  extended  by  the  Trustee  Extension  Act,  1852  (15  and 
16  Viet.  c.  55).  By  the  Conveyancing  Act,  1881,  a  trustee  ap 
pointed  by  the  Chancery  Divisio'n  is  to  have  the  same  powers  as 
if  he  had  been  originally  appointed  a  trustee  by  the  instrument 
creating  the  trust.  The  Bankruptcy  Act,  1883,  enables  the  court 
to  appoint  a  new  trustee  in  the  place  of  a  bankrupt  trustee.  Be- 
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sides  being  duly  created,  it  is  necessary  for  the  validity  of  the  trust 
that  it  should  be  a  lawful  one.  An  unlawful  trust  is  one  which 
contravenes  the  policy  of  the  law  in  any  respect.  Examples  of 
such  trusts  are  trusts  for  a  corporation  without  licence,  for  a  per 
petuity,  and  for  purposes  subversive  of  morality,  such  as  trusts  for 
illegitimate  children  to  be  hereafter  born.  Superstitious  uses  (see 
ROMAN  CATHOLIC  CHURCH,  vol.  xx.  p.  632)  also  fall  under  this 
head.  There  are  also  certain  trusts  which  are  avoided  by  statute 
under  particular  circumstances,  such  as  settlements  in  fraud  of 
creditors  (see  BANKRUPTCY,  SETTLEMENT).  The  law  cannot  be 
evaded  by  attempting  to  constitute  a  secret  trust  for  an  unlawful 
purpose.  If  an  estate  be  devised  by  words  prima  facie  carrying 
the  beneficial  interest,  with  an  understanding  that  the  devisee  will 
hold  the  estate  in  trust  for  such  a  purpose,  he  may  be  compelled 
to  answer  as  to  the  secret  trust,  and  on  acknowledgment  or  proof 
of  it  there  will  be  a  resulting  trust  to  the  heir-at-law.  In  the  case 
of  an  advowson  suspected  to  be  held  for  the  benefit  of  a  Roman 
Catholic  patron,  there  is  a  special  enactment  to  the  same  effect 
(see  QUARE  IMPEDIT).  The  rules  of  equity  in  charitable  trusts 
(which  include  all  those  mentioned  in  the  preamble  to  43  Eliz.  c. 
4)1  are  less  strict  than  those  adopted  in  private  trusts.  Charitable 
trusts  must  be  lawful,  e.g.,  they  must  not  contravene  the  Statutes 
of  Mortmain  ;  but  a  wider  latitude  of  construction  is  allowed  in 
order  to  carry  out  the  intentions  of  the  founder,  and  they  will  not 
be  allowed  to  fail  for  want  or  uncertainty  of  objects  to  be  benefited. 
The  court,  applying  the  doctrine  of  cy  pres,  will,  on  failure  of  the 
original  ground  of  the  charity,  apply  the  funds  as  nearly  as  possible 
in  the  same  manner.  On  this  principle  gifts  originally  made  for 
purely  charitable  purposes  have  been  extended  to  educational  pur 
poses.  Further,  trustees  of  a  charity  may  act  by  a  majority,  but 
ordinary  trustees  cannot  by  the  act  of  a  majority  (unless  specially 
empowered  so  to  do)  bind  a  dissenting  minority  or  the  trust  pro 
perty.  A  trust  estate  is  subject  as  far  as  possible  to  the  rules  of 
law  applicable  to  a  legal  estate  of  a  corresponding  nature,  in  pur 
suance  of  the  maxim.  "Equity  follows  the  law."  Thus  trust  pro 
perty  is  assets  for  payment  of  debts,  may  be  taken  in  execution, 
passes  to  creditors  in  bankruptcy,  and  is  subject  to  dower  and 
curtesy,  to  the  rules  against  perpetuities,  and  to  the  Statutes  of 
Limitation.  This  assimilation  of  the  legal  and  equitable  estates 
has  been  produced  partly  by  judicial  decisions,  partly  by  legisla 
tion.  A  trust  is  extinguished,  as  it  is  created,  either  by  act  of  a 
party  or  by  operation  of  law.  An  example  of  the  former  mode  of 
extinction  is  a  release  by  deed,  the  general  means  of  discharge  of  a 
trustee  when  the  purposes  of  the  trust  have  been  accomplished. 
Extinction  by  operation  of  law  takes  place  when  there  is  a  failure 
of  the  objects  of  the  trust :  e.g.,  if  the  cestui  que  trust  die  intestate 
without  heirs  or  next  of  kin,  the  trustee  retains  the  property  dis 
charged  of  the  trust  if  it  be  real  estate,  if  it  be  personalty  it  falls 
to  the  crown.  Equitable  interests  in  real  estate  abroad  are  as  a 
rule  subject  to  the  lex  loci  rei  sitse,  and  an  English  court  has  no 
jurisdiction  to  enforce  a  trust  or  settle  a  scheme  for  the  administra 
tion  of  a  charity  in  a  foreign  country.  An  English  court  has, 
however,  jurisdiction  to  administer  the  trusts  of  a  will  as  to  the 
whole  real  and  personal  estate  of  a  testator,  even  though  only  a  very 
small  part  of  the  estate,  and  that  wholly  personal,  is  in  England. 
This  was  decided  by  the  House  of  Lords  in  a  well-known  case  in 
1883.2 

Rights  and  Ditties  of  'Hie  Trustee. — The  principal  general  properties 
of  the  office  of  trustee,  as  given  by  Mr  Lewin,  are  these  :— (1)  A 
trustee  having  once  accepted  the  trust  cannot  afterwards  renounce. 
(2)  He  cannot  delegate  it.  (3)  In  the  case  of  co-trustees  the  office 
must  be  exercised  by  all  the  trustees  jointly.  (4)  On  the  death  of 
one  trustee  there  is  survivorship  :  that  is,  the  trust  will  pass  to  the 
survivors  or  survivor.  (5)  One  trustee  shall  not  be  liable  for  the 
acts  of  his  co- trustee.  (6)  A  trustee  shall  derive  no  personal 
benefit  from  the  trusteeship.  The  office  cannot  be  renounced  or 
delegated,  because  it  is  one  of  personal  confidence.  It  can,  however, 
be  resigned,  and  recent  legislation,  as  has  been  already  stated,  has 
given  a  retiring  trustee  large  powers  of  appointing  a  successor.  In 
the  case  of  the  death  of  a  single  or  last  surviving  trustee  of  real  estate, 
the  trust  estate  by  the  Conveyancing  Act,  1881,  now  devolves  upon 
his  personal  representative  instead  of  upon  his  heir  or  devisee.  The 
liability  of  one  trustee  for  the  acts  or  defaults  of  another  often  raises 
very  difficult  questions.  A  difference  is  made  between  trustees 
and  executors.  An  executor  is  liable  for  joining  in  a  receipt  pro 
forma,  tut  it  is  not  necessary  for  him  to  do  so,  one  executor  having 
authority  to  act  without  his  co-executor  ;  a  trustee  can  show  that 
he  only  joined  for  conformity,  and  that  another  received  the 
money.  A  trustee's  receipt  in  writing  is,  under  the  Conveyancing 
Act,  1881  (superseding  Lord  St  Leonards 's  Act  of  1860),  a  sufficient 
discharge,  and  exonerates  the  person  paying  from  seeing  that  the 
money  paid  is  duly  applied  according  to 'the  trust.  If  one  trustee 
be  cognizant  of  a  breach  of  trust  committed  by  another,  and  conceal 
it  or  do  not  take  active  measures  to  protect  the  cestui  que  trust's 
interests,  he  will  be  liable  for  the  breach  of  trust.  An  indemnity 

1  See  CHARITIES,  where  the  preamble  of  the  statute  is  set  out  in  full. 

2  Ewing  v.  Orr-Ewing,  Law  Reports,  9  Appeal  Cases,  34. 


clause  is  now  implied  by  statute  in  every  trust  deed,  but  this  does 
not  protect  a  trustee  against  liability  which  would  attach  at  law. 
A  trustee,  if  he  commit  a  breach  of  trust  at  the  request  of  his  cestui 
que  trust,  may  secure  himself  by  an  indemnity,  provided  that  the 
cestui  que  trust  has  been  fully  informed  of  the  facts  of  the  case,  and 
is  not  under  any  disability  to  consent,  such  as  infancy.  The  rule 
that  a  trustee  is  not  to  benefit  by  his  office  is  subject  to  some  ex 
ceptions.  He  may  do  so  if  the  instrument  creating  him  trustee 
specially  allows  him  remuneration,  as  is  usually  the  case  where  a 
solicitor  is  appointed.  Where  the  trust  entirely  fails,  as  has  been 
said  above,  the  trustee  is  indirectly  remunerated  by  his  right  to 
retain  the  trust  estate.  The  main  duties  of  trustees  are  to  place 
the  trust  property  in  a  proper  state  of  security,  to  keep  it  (if  per 
sonalty)  in  safe  custody,  and  to  properly  invest  and  distribute  it. 
A  trustee  must  be  careful  not  to  place  himself  in  a  position  where 
his  interest  might  clash  with  his  duty.  As  a  rule  he  cannot  safely 
purchase  from  his  cestui  que  trust  while  the  fiduciary  relation  exists 
between  them.  In  all  purchases  with  trast  money  he  is  bound  to 
obtain  the  best  price,  unless  where  an  Act  of  Parliament,  like  the 
Housing  of  the  Working  Classes  Act,  1885,  specially  authorizes 
sale  at  an  under  value.  Investments  by  trustees  demand  special 
notice.  The  general  rule  is  that  a  trustee  must  take  as  much  care 
of  the  trust  property  as  of  his  own.  He  is,  therefore,  justified  in 
following  the  usual  course  of  business  adopted  by  prudent  men  in 
making  investments,  e.g.,  by  employing  a  stock-broker  in  the 
ordinary  way.  At  the  same  time  he  has  not  an  uncontrolled  power 
of  investment,  for  (unless  authorised  by  the  instrument  creating 
the  trust)  he  cannot  lend  trust  money  on  personal  security  or  invest 
in  shares  of  a  private  company.  A  trustee  of  shares  may  be  liable 
as  a  beneficial  owner,  even  though  his  name  appears  on  the 
register  of  the  company  as  a  trustee.  By  recent  legislation  trust 
ees,  where  not  expressly  forbidden  by  the  instrument  creating  the 
trust,  have  either  an  absolute  or  qualified  right  to  invest  in  certain 
securities.  They  have  an  absolute  right  to  invest  in  real  securities 
in  the  United  Kingdoin  (but  not  on  a  second  mortgage),  in  charges 
or  mortgages  under  the  Improvement  of  Land  Act,  1864,  in  con 
sols,  exchequer  bills,  or  any  security  the  interest  whereon  is  guar 
anteed  by  parliament,  in  Bank  of  England,  Bank  of  Ireland,  East 
India,  and  Metropolitan  Board  of  Works  stock.  They  have  a 
qualified  power  of  investment  (that  is,  an  extension  of  powers 
already  given  in  the  instrument)  in  debentures  or  debenture  stock 
of  railway  and  other  companies,  and  of  corporations  and  local 
authorities  under  the  Local  Loans  Act,  1875,  in  mortgage  deben 
tures  under  the  Mortgage  Debenture  Acts  of  1865  and  1870,  and  in 
securities  of  the  Isle  of  Man  Government.  Trustees  under  the 
Settled  Land  Act,  1882,  have  somewhat  larger  powers  as  to  railway 
stock.  In  many  cases  there  are  restrictions  on  investment  in  stock 
certificates  payable  to  bearer,  although  in  authorized  securities. 
A  power  of  varying  investments  is  generally  implied,  though  not 
expressly  given  by  statute,  as  in  Scotland.  The  duties  of  trustees 
in  the  distribution  of  trust  funds  have  been  made  less  onerous  by 
the  Trustee  Relief  Acts  of  1847  and  1849,  which  enabled  trustees  or  a 
majority  of  them  to  pay  into  the  Bank  of  England  to  the  account 
of  the  particular  trust  any  moneys  belonging  to  the  trust,  thus 
bringing  the  property  within  the  jurisdiction  of  the  court,  from 
which  it  can  only  be  obtained  on  petition.  Similar  powers  were 
conferred  upon  trustees  of  charities  by  18  and  19  Viet.  c.  124. 
By  more  recent  Acts  (22  and  23  Viet.  c.  35,  23  and  24  Viet.  c.  38) 
application  for  advice  may  be  made  by  a  trustee  to  a  judge  of  the 
Chancery  Division  on  a  petition  or  summons.  The  liability  of  a 
trustee  to  his  cestui  que  trust  on  any  claim  for  property  held  on 
an  express  trust  or  in  respect  of  breach  of  such  trust  is  not  barred 
by  any  statute  of  limitations,  36  and  37  Viet.  c.  66,  s.  26  (2). 
The  powers  of  trustees  have  lately  been  considerably  extended  by 
the  Conveyancing  Act,  1881,  and  the  Settled  Land  Act,  1882,  in 
other  matters  besides  those  that  have  been  already  noticed.  One 
of  the  most  important  of  the  new  powers  is  that  of  compounding, 
compromising,  or  abandoning  claims  relating  to  the  trust.  For 
the  trustee  in  bankruptcy,  see  BANKRUPTCY.  The  trustee  to  pre 
serve  contingent  remainders,  at  one  time  common  in  conveyancing, 
has  ceased  to  be  necessary  (see  REMAINDER,  TERM).  A  bare  trustee 
is  one  to  whose  office  no  duties  were  originally  attached,  or  who, 
though  such  duties  were  attached,  would  on  the  requisition  of  the 
cestui  que  trust  be  compellable  to  convey  the  estate  to  him  or  by 
his  direction.  The  term  is  used  in  some  Acts  of  Parliament,  for 
instance  the  Vendor  and  Purchaser  Act,  1874.3 

Eights  and  Duties  of  the  Cestui  que  Trust. — These  may  be  to  a 
great  extent  deduced  from  what  has  been  already  said  as  to  the 
correlative  duties  and  rights  of  the  trustee.  The  cestui  que  trust 
has  a  general  right  to  the  due  management  of  the  trust  property, 
to  proper  accounts,  and  to  enjoyment  of  the  profits.  He  can  as  a 
rule  only  act  with  the  concurrence  of  the  trustee,  unless  he  seeks  a 
remedy  against  the  trustee  himself.  Thus  the  trustee  must  be  a 
party  to  an  action  brought  in  respect  of  the  trust  estate,  and  must 
join  in  presenting  a  petition  in  bankruptcy  on  account  of  a  debt 


3  The  phrase  "bare  trust"  occurs  as  long  ago  as  1686,  Nevil  v.  Saunders, 
1  Demon's  Rep.,  415. 
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due  to  the  estate,  but  the  cestui  que  trust  on  giving  indemnity 
can  require  the  trustee  to  lend  his  name  as  a  party.  He  may  also 
require  the  trustee  to  execute  conveyances  of  the  legal  estate 
according  to  his  directions.  Trust  property,  if  parted  with  by  the 
trustee  in  fraud  of  the  trust  may  be  followed  by  the  cestui  que  trust, 
even  into  the  hands  of  a  purchaser  for  value  with  notice  of  the 
trust.  The  cestui  que  trust  may  lose  his  rights  by  fraud,  by  laches, 
and  by  concurrence  or  acquiescence  in  a  breach  of  trust.  Though 
no  lapse  of  time  bars  his  remedy  against  the  trustee  personally, 
he  cannot,  by  the  terms  of  the  Real  Property  Limitation  Act, 
1874,  recover  land  or  rent  vested  iu  a  trustee  upon  an  express  trust 
after  twelve  years  from  the  time  when  the  right  accrued  or  six 
years  after  the  cesser  of  any  disability.  The  equitable  right  of  the 
cestui  que  trust  has  sometimes  been  recognized  by  statute  in  cases 
where  it  would  be  manifestly  unjust  that  he  should  suffer  dis 
ability  by  virtue  of  his  having  merely  an  equitable  interest.  The 
cestui  que  trust  has  the  right  of  voting  for  members  of  parliament, 
and  is  qualified  to  serve  as  a  juror.  On  bankruptcy  of  the  trustee 
the  trust  estate  is  not  affected.  Nor  was  it  affected  even  before 
the  Felony  Act,  1870,  by  the  conviction  and  attainder  of  the 
trustee  for  felony.  Attainder  of  the  trustee  for  treason  involved, 
however,  forfeiture  of  a  trust  estate  of  inheritance.  (See  TREA 
SON.)  The  recognition  of  the  cestui  que  trust  as  owner  is  still 
not  complete.  Thus  no  notice  of  a  trust  is  recognized  in  certain 
public  documents,  as  the  books  of  the  Bank  of  England  and  the 
registers  kept  under  the  Merchant  Shipping  Act,  1854,  the  Com 
panies  Act,  1862,  the  Land  Transfer  Act,  1875,  and  the  Colonial 
Stock  Act,  1877. 

Procedure. — This  is  regulated  almost  entirely  by  legislation. 
Proceedings  relating  to  a  trust  may  be  brought  in  different  courts 
of  first  instance, — (1)  the  Chancery  Division  of  the  High  Court  of 
Justice  or  the  Chancery  Court  of  the  County  Palatine  of  Lancaster, 
(2)  a  court  of  bankruptcy,  (3)  a  county  court,  (4)  a  criminal 
court.  (1)  By  the  Judicature  Act,  1873,  §  34,  the  execution  of 
trusts,  charitable  or  private,  is  assigned  to  the  Chancery  Division. 
The  rules  of  the  Supreme  Court,  1883,  provide  for  special  indorse 
ment  in  an  action  on  a  trust,  for  the  parties  to  the  action,  for 
interrogatories  and  pleading,  and  for  proceeding  by  originating 
summons.  (See  SUMMONS.  )  Forms  of  pleading  are  given  in  the 
appendix  to  the  rules.  An  injunction  rather  than  an  action  may 
sometimes  be  the  proper  remedy,  as  in  the  case  of  threatened  breach 
of  trust.  The  Trustee  Relief  Acts,  the  Trustee  Act,  and  Lord  St 
Leonards's  Act  of  1859  provide  for  proceeding  by  petition  or  sum 
mons.  Applications  under  the  Conveyancing  Act  must  be  in 
chambers  in  the  first  instance,  and  so  must  applications  under  the 
Trustee  Relief  Acts  where  the  money  or  securities  in  court  do  not 
exceed  £1000  or  £1000  nominal  value.  The  procedure  in  charit 
able  trusts  differs  to  some  extent  from  that  in  use  in  private  trusts. 
The  most  usual  course  of  proceeding  is  by  information  in  the  name 
of  the  attorney-general.  Another  mode  is  by  petition  under  Sir 
Samuel  Romilly's  Act,  52  Geo.  III.  c.  101,  superseding  the 
cumbrous  procedure  by  commission  which  had  been  previously  in 
use  under  43  Eliz.  c.  4.  A  third  mode  is  under  the  powers  of  the 
Charitable  Trusts  Acts,  the  first  of  which  was  passed  in  1853.  No 
proceeding  under  these  Acts  can  be  taken  without  the  authority  of 
the  charity  commissioners.  (2)  The  equitable  debt  due  from  the 
trustee  to  the  cestui  que  trust  will  support  a  petition  in  bankruptcy, 
and  is  a  debt  provable  in  bankruptcy.  An  order  of  discharge  in 
bankruptcy  does  not  release  the  bankrupt  from  any  debt  or  liability 
incurred  by  means  of  fraudulent  breach  of  trust,  nor  does  it  release 
a  co-trustee  of  the  bankrupt.  (3)  The  County  Courts  Equitable 
Jurisdiction  Act,  1865,  confers  on  county  courts  the  authority  of 
the  High  Court  in  the  execution  of  trusts  and  proceedings  under 
the  Trustee  Acts  where  the  trust  estate  does  not  exceed  £500  in 
amount  or  value.  By  the  County  Courts  Act,  1867,  applications 
may  be  made  at  chambers  for  transfer  to  a  county  court  of  an 
action  pending  iu  the  High  Court  where  the  property  does  not 
exceed  £500  in  amount  or  value.  The  same  Act  allows  trust  funds 
not  exceeding  that  limit  to  be  paid  into  the  post  office  savings 
bank  in  a  county  court  town  in  the  name  of  the  registrar.  A 
county  court  has  jurisdiction  in  charitable  trusts  where  the  income 
of  a  charity  does  not  exceed  £50.  The  county  court  rules,  1886, 
contain  orders  regulating  the  practice  with  respect  to  both  private 
and  charitable  trusts.  Powers  similar  to  those  given  to  county 
courts  in  England  have  been  conferred  upon  the  civil  bill  courts  in 
Ireland.  (4)  At  common  law  trustees  committing  a  fraudulent 
breach  of  tmst  could  not  be  punished  criminally.  This  was 
altered  by  the  Fraudulent  Trustees  Act  of  1857,  now  superseded 
by  the  Larceny  Act,  1861,  under  which  a  trustee  on  an  express 
trust,  whether  public  or  private,  created  by  deed,  will,  or  instru 
ment  in  writing,  who  with  intent  to  defraud  converts  to  his  own 
use  or  benefit  or  the  use  or  benefit  of  any  other  person  than  the 
cestui  que  trust,  or  for  any  purpose  other  than  the  public  or  charit 
able  purpose,  or  otherwise  disposes  of  or  destroys  such  property  or 
any  part  thereof,  is  guilty  of  misdemeanour  and  punishable  with 
penal  servitude  for  a  term  not  exceeding  seven  years.  No  prosecu 
tion  is  to  be  commenced  without  the  sanction  of  the  attorney- 


general  or — where  civil  proceedings  have  been  already  taken  against 
the  trustee — without  the  sanction  of  the  civil  court.  The  offence 
cannot  be  prosecuted  at  quarter  sessions. l 

Scotland.—  The  history  of  the  law  differs  considerably  from  that 
of  England,  though  perhaps  the  position  of  the  Scotch  trustee  is 
now  not  very  different  from  that  of  the  trustee  in  England.  The 
Statute  of  Uses  did  not  apply  to  Scotland,  since  neither  that  nor 
any  similar  legislation  was  necessary  in  a  system  in  which  law  and 
equity  were  administered  by  the  same  tribunals.  Trusts  seem  to 
have  existed  from  time  immemorial,  and  have  been  frequently 
regulated  by  statute.  The  policy  of  the  English  Statute  of  Frauds 
was  no  doubt  intentionally  imitated  in  the  Act  1696,  c.  25,  enacting 
that  no  action  of  declarator  of  trust  should  be  sustained  as  to  any 
deed  of  trust  made  for  thereafter,  except  upon  a  declaration  or  back- 
bond  of  trust  lawfully  subscribed  by  the  person  alleged  to  be  trustee 
and  against  whom  or  his  heirs  or  assignees  the  declarator  should 
be  intended,  or  unless  the  same  were  referred  to  the  oath  of  the 
party  simplidter.  The  Act  does  not  apply  to  all  cases,  but  only  to 
those  in  which  by  the  act  of  parties  documents  of  title  are  in  the 
name  of  a  trustee,  but  the  beneficial  interest  in  another.  The 
person  creating  the  trust  is  called  the  truster,  a  term  unknown  in 
England.  On  the  other  hand  the  term  cestui  que  trust  is  unknown 
in  Scotland.  The  office  of  trustee  is  prima  facie  gratuitous,  as  in 
England,  it  being  considered  to  fall  under  the  contract  of  mandate. 
Some  of  the  main  differences  between  English  and  Scotch  law  are 
these.  There  is  no  presumption  in  Scotland  of  a  resulting  trust  in 
favour  of  a  purchaser.  A  trust  which  lapses  by  the  failure  of  a 
beneficiary  goes  to  the  crown  as  ultimus  heres,  not  to  the  trustee. 
The  office  of  trustee  is  not  a  joint  office,  therefore  there  is  no  right 
of  survivorship,  and  on  the  death  of  a  trustee  the  survivors  are  in 
competent  to  act,  unless  a  certain  number  be  declared  or  presumed 
to  be  a  quorum,  or  the  office  be  conferred  on  trustees  and  the 
accedors  and  survivors  of  them.  Sometimes  the  concurrence  of  one 
trustee  is  rendered  absolutely  necessary  by  his  being  named  sine 
quo  non.  The  Court  of  Session  may  appoint  new  trustees,  but 
generally  appoints  a  judicial  factor.  There  has  been  a  considerable 
amount  of  recent  legislation,  chiefly  in  the  direction  of  extending 
the  powers  of  trustees  and  of  the  court,  in  trust  matters.  By  24 
and  25  Viet.  c.  84  (amended  by  26  and  27  Viet.  c.  115)  an 
appointment  of  gratuitous  trustees  by  deed  or  local  act  was  to  be 
held  to  include  certain  provisions  usually  included  in  deeds  of 
appointment,  i.e.,  powers  of  resignation  and  of  assumption  of  new 
trustees,  and  provisions  that  the  majority  of  trustees  accepting  and 
surviving  should  be  a  quorum,  and  that  each  trustee  should  only  be 
liable  for  his  own  acts  and  intromissions  and  should  not  be  liable  for 
omissions.  The  Trusts  Act,  1867  (30  and  31  Viet.  c.  97),  added 
to  the  common  law  powers  of  trustees  by  giving  them  authority  to 
appoint  factors  and  law  agents,  to  discharge  trustees  who  have 
resigned,  to  grant  leases  for  a  limited  period,  to  uplift,  discharge, 
or  assign  debts,  to  compromise  claims,  to  grant  all  necessary  deeds, 
and  to  pay  debts  due  by  the  truster  or  the  trust  estate.  It  also 
gave  the  Court  of  Session  power  (exercisable  by  the  lord  ordinary 
in  the  first  instance)  beyond  what  it  possessed  by  its  nobile  qfficium, 
in  cases  of  expediency,  of  selling  the  trust  estate,  of  granting  feus 
or  long  leases,  and  of  borrowing  and  excambion.  Power  was  given 
to  tmstees  to  appoint  additional  trustees  by  deed  of  assumption, 
and  where  such  assumption  could  not  be  made  the  court  might 
appoint.  Authority  was  conferred  upon  the  beneficiary  of  a  lapsed 
trust  to  complete  title  on  petition.  The  powers  of  investment 
given  to  trustees  have  since  been  largely  increased  by  the  Trusts 
Amendment  Act,  1884.  They  are  now  much  the  same  as  those 
allowed  in  England.  The  principal  differences  are  that  in  Scotland 
there  is  a  statutory  power  to  vary  securities,  and  that  statutory 
investment  by  a  Scotch  trustee  is  not  allowed  in  Bank  of  Ireland 
stock  or  on  real  security  in  Ireland.  The  Titles  to  Land  Consolida 
tion  Act,  1868  (31  and  32  Viet.  c.  101),  contained  provisions  as 
to  the  mode  of  completing  title  by  a  judicial  factor  on  a  trust 
estate  and  by  trustees  in  sequestration  and  as  to  the  vesting  in 
trustees  of  heritable  property  conveyed  for  religious  or  educational 
purposes.  The  Conveyancing  Act,  1874  (37  and  38  Viet.  c.  94), 
dealt  with  compositions  payable  by  trustees  on  the  death  of  a 
vassal,  and  with  completion  of  title  by  the  heir  of  a  sole  or  last  sur 
viving  trustee,  by  a  successor  of  an  ex  officio  trustee,  and  by  trustees 
where  words  of  conveyance  are  not  expressed  to  be  in  favour  of  such 
trustees.  Forms  of  documents  relating  to  trust  property  will  be 
found  in  Juridical  Styles  and  in  the  schedules  to  the  Acts  of  1867, 
1868,  and  1874.  A  conveyance  in  trust  may  be  either  absolute 
with  a  back-bond  or  in  form  a  conveyance  in  trust.  A  trustee  is 
responsible  for  the  due  execution  of  the  trust,  subject  to  the 
limitations  contained  in  24  and  25  Viet.  c.  84.  The  provision  of 
the  Companies  Act,  1862,  that  no  trust  is  to  be  entered  on  the 

1  The  principal  authority  is  Lewin's  Law  of  Trusts  (8th  ed.,  1885).  The 
powers  of  trustees  under  the  Conveyancing  and  Settled  Land  Acts  will  be  found 
summarized  in  the  treatises  on  these  acts  by  Wolstenholme  and  Turner.  The 
principal  authorities  on  charitable  trusts  are  Shelford  and  Tudor  (1862).  For 
the  history  may  be  consulted  Bacon,  Law  Tracts ;  Reading,  On  the  Statute  of 
Uses ;  Gilbert,  On  Uses ;  Sanders,  On  Uses  and  Trusts ;  Spence,  Equitable  Juris 
diction,  vol.  i.  p.  435  ;  Digby,  Hist,  of  the  Law  of  Seal  Property,  chaps,  vi.  vii. 
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register,  does  not  apply  to  Scotland.  A  trustee,  a  member  of  a 
joint- stock  company,  though  entered  on  the  register  as  a  trust 
disponee,  may  incur  personal  liability  as  a  partner,  unless  the  con 
trary  be  expressed.  Liability  under  such  circumstances  was 
established  in  the  litigation  which  followed  the  suspension  of  the 
City  of  Glasgow  Bank  in  1878.1  A  sheriff  court  has  jurisdiction 
over  actions  of  declarator,  relating  to  questions  of  heritable 
right  or  title,  where  the  value  of  the  subject  in  dispute  does  not 
exceed  £50  by  the  year  or  £1000  in  value  (40  and  41  Viet.  c.  50). 
A  judicial  factor  may  be  appointed  by  the  sheriff  court  where  the 
yearly  value  of  the  estate  does  not  exceed  £100  (43  and  44  Viet, 
c.  4).  Fraudulent  trustees  are  criminally  liable  at  common  law, 
not  by  statutory  enactment,  as  in  England.  Adjudication  on  a 
trust  bond  is  a  mode  of  obtaining  the  decision  of  the  Court  of 
Session  on  a  bond  by  a  fictitious  creditor,  for  the  purpose  of  giving 
title  to  the  heir,  by  preventing  his  liability  to  possible  passive 
representation.  It  is  regulated  by  1695,  c.  24. 2 

United  States. — In  New  York  and  some  other  States  uses  and 
trusts  have  been  abolished  (with  certain  exceptions),  and  every 
estate,  subject  to  those  exceptions,  is  deemed  a  legal  right  cogniz 
able  in  courts  of  law.  The  exceptions  are  in  New  York  implied 
trusts  and  express  trusts  to  sell  land  for  the  benefit  of  creditors,  to 
sell,  mortgage,  or  lease  lands  for  the  benefit  of  legatees,  or  for  the 
purpose  of  satisfying  any  charge  thereon,  to  receive  the  rents  and 
profits  of  lands  and  apply  them  to  the  use  of  any  person  during 
the  life  of  such  person  or  any  shorter  term,  or  to  receive  such 
rents  and  profits,  and  accumulate  the  same  within  tlie  limits 
allowed  by  the  law.  Trusts  of  personalty  for  public  purposes  are 
very  generally  allowed  in  States  where  private  trusts  do  not  exist. 
Provisions  similar  to  those  of  the  English  Statute  of  Frauds  have 
been  generally  adopted  by  the  States  which  recognize  private  trusts. 
Some  States  go  further  than  the  statute  and  allow  the  creation  of 
trusts  (other  than  those  arising  by  implication  or  operation  of  law) 
only  by  means  of  will  or  deed.  Where  the  trust  is  of  real  estate, 
the  deed  must  generally  be  registered  (see  REGISTRATION).  Forms 
of  deeds  of  trust  are  given  in  the  Statutes  of  Virginia  and  other 
States.  The  English  doctrine  of  cy  pres  seems  to  have  been  adopted 
only  in  Pennsylvania.  Conveyances  in  trust  for  the  settlor  are 
generally  void  against  creditors  by  the  policy  of  the  Acts  of  Eliza 
beth.  By  the  legislation  of  some  States  a  freehold  may  commence 
in  fiduro  without  the  operation  of  the  Statute  of  Uses.  Societies 
of  professional  trustees,  receiving  a  percentage  of  the  income  of  the 
property  as  payment  for  their  trouble  and  liability,  are  frequently 
recognized  by  law.  Such  societies  are  generally  under  an  obliga 
tion  to  make  periodical  returns  of  their  receipts  and  expenditure. 
A  public  trustee  as  a  corporation  sole  exists  in  some  States.  Trustee 
process  in  the  New  England  States  is  what  is  generally  known  as 
garnishee  process  in  England,  that  is,  a  means  of  reaching  pro 
perty  and  credits  of  a  debtor  in  the  hands  of  third  persons  for  the 
benefit  of  an  attaching  creditor.3  ( J.  W+. ) 

TSARITSYN,  a  district  town  of  the  government  of 
Saratoff,  Russia,  situated  on  the  right  bank  of  the  lower 
Volga  where  it  suddenly  turns  towards  the  south-east,  only 
40  miles  distant  from  the  Don.  It  is  the  terminus  of 
a  railway  line  which  begins  at  Riga  and,  running  south- 
eastwards,  crosses  all  the  main  lines  which  radiate  from 
Moscow  to  the  south.  It  is  also  connected  by  rail  with 
Katatch  on  the  Don,  where  merchandise  from  the  Sea  of 
Azoff  is  disembarked  and  transported  by  rail  to  Tsaritsyn, 
to  be  sent  thence  by  rail  or  steamer  to  different  parts  of 
Russia.  Corn  from  Middle  Russia  for  Astrakhan  is  trans 
ferred  from  the  railway  to  boats  at  Tsaritsyn  ;  timber  and 
wooden  wares  from  the  upper  Volga  are  unloaded  here 
and  sent  by  rail  to  Katatch  ;  and  fish,  salt,  and  fruits  sent 
from  Astrakhan  by  boat  up  the  Volga  are  here  unloaded 
and  despatched  by  rail  to  the  interior  of  Russia.  The 
town  has  grown  rapidly  since  the  completion  of  the  rail 
way  system,  and  has  a  large  trade  in  naphtha  from  Baku, 
which  is  shipped  up  the  Volga  to  Tsaritsyn  and  sent  thence 
by  rail  to  the  interior  of  Russia.  The  railway  between 
the  Baskunchak  salt  lakes  of  Astrakhan  and  the  Volga 
has  made  Tsaritsyn  also  a  depot  for  the  salt  trade.  In 
1882  10,000,000  cwts.  of  merchandise,  valued  at  one  mil 
lion  sterling,  were  lauded  at  Tsaritsyn,  and  since  then  the 

1  The  principal  case  was  Muir  v.  City  of  Glasgow  Bank,  Law  Re 
ports,  4  Appeal  Cases,  337. 

2  See  G.  J.  Bell,  Principles,  §§  1991-2001 ;  R.  Bell,  Law  Diet.,  s.v. 
"Trust"  and  "Trustee." 

3  See  Washburn,  Heal  Property,  vol.  ii.,  Lk.  ii.,  chaps.  iL,  iii.  ; 
Stioison,  American  Statute  Law,  §§  1700-1754. 


figures  have  notably  increased.  In  addition  Tsaritsyn 
is  the  centre  of  the  trade  connected  with  the  mustard 
plantations  of  Sarepta,  Dubovka,  and  the  neighbourhood; 
170,000  cwts.  of  mustard  seed  are  either  ground  or  con 
verted  into  oil  annually,  the  exports  being  70,000  cwts. 
of  mustard  and  half  the  corresponding  quantity  of  oil 
(valued  at  £250,000).  The  fisheries  of  the  place  are  also 
important.  The  population  (6750  in  1861)  numbered 
31,220  in  1882.  It  is  still  larger  in  summer,  Tsaritsyn 
having  become  the  gather  ing -place  of  poor  people  in 
search  of  work,  and  the  misery  and  filth  in  its  poorer 
quarters  are  very  great.  The  buildings  of  the  town  do 
not  improve  proportionately  with  the  increase  of  wealth. 
They  include  a  (wooden)  theatre,  a  public  library,  and 
two  gymnasia  for  boys  and  girls.  The  old  church  of  St 
John  (end  of  16th  century)  is  a  fine  specimen  of  the  archi 
tecture  of  its  period. 

Tsaritsyn  was  founded  in  the  16th  century,  when  a  fort  was 
erected  to  prevent  the  incursions  of  the  free  Cossacks  and  runaway 
serfs  who  gathered  on  the  lower  Volga,  as  also  those  of  the  Kalmucks 
and  Circassians.  In  1606  Tsaritsyn  took  part  in  the  rising  in 
favour  of  the  false  Demetrius,  and  Razin  took  the  town  in  1670. 
The  Kalmucks  and  Circassians  of  the  Kuban  attacked  it  repeatedly 
in  the  17th  century,  so  that  it  had  to  be  fortified  by  a  strong  earthen 
and  palisaded  wall,  traces  of  which  are  still  visible. 

TSARSKOYE  SELO,  a  district  town  of  Russia,  in  the 
government  of  St  Petersburg,  and  an  imperial  residence,  18 
miles  to  the  south  of  the  capital,  is  situated  on  the  Duderhof 
Hills  and  consists  of  the  town  proper,  surrounded  by  several 
villages  and  a  German  colony,  which  are  summer  resorts  for 
the  inhabitants  of  St  Petersburg,  and  the  imperial  parks 
and  palaces.  The  town  is  built  according-to  a  regular  plan, 
and  its  houses,  a  great  number  of  which  have  been  erected 
by  the  crown,  are  nearly  all  surrounded  by  gardens.  The 
cathedral  of  St  Sophia  is  a  miniature  copy  of  that  at 
Constantinople.  The  town  has  two  gymnasia  for  boys  and 
girls.  The  imperial  parks  and  gardens  cover  1680  acres; 
the  chief  of  them  is  the  "  old  "  garden  containing  the  "  old 
palace,"  built  by  Rastrelli,  the  gallery  of  Cameron  adorned 
with  fine  statues,  and  numerous  pavilions  and  kiosks.  The 
population  numbered  15,000  in  1885. 

When  Peter  I.  took  possession  of  the  mouth  of  the  Neva  a  Finnish 
village,  Saari-mois,  stood  on  the  site  now  occupied  by  the  town, 
and  its  Russified  name  Sarskaya  was  changed  into  Tsarskoye  when 
Peter  I.  presented  it  to  his  wife  Catherine.  It  was  especially  em 
bellished  by  Elizabeth.  Under  Catherine  II.,  a  town,  Sophia,  was 
built  close  by,  but  its  inhabitants  were  transferred  to  Tsarskoye  Selo 
under  Alexander  I.  The  railway  connecting  the  town  with  St 
Petersburg  (1838)  was  the  first  to  be  constructed  in  Russia. 

TSCHUDI,  or  SCHTJDY,  the  name  of  one  of  the  oldest 
and  most  distinguished  families  of  the  laud  of  Glarus, 
Switzerland.  From  1029  to  1253  a  member  of  the  clan 
held  the  office  of  steward  of  the  abbess  of  Sackingen  on 
the  Rhine,  the  lady  of  the  manor ;  and  after  Glarus  joined 
the  Swiss  Confederation  in  1352  various  members  of  the 
family  held  high  political  offices  at  home,  and  were  dis 
tinguished  abroad  as  soldiers  and  in  other  ways.  In  litera 
ture,  its  most  eminent  member  was  GILES  or  ^EoiDius 
TSCHUDI  (1505-1572),  who,  after  having  served  his  native 
land  in  various  offices,  in  1558  became  the  chief  magistrate 
or  "  landammann."  Originally  inclined  to  moderation,  he 
became  later  in  life  more  and  more  devoted  to  the  cause 
of  the  counter-Reformation.  It  is,  however,  as  the  his 
torian  of  the  Swiss  Confederation  that  he  is  best  known  ; 
by  incessant  wanderings  and  unwearied  researches  amongst 
original  documents  he  collected  material  for  three  great 
works,  which  therefore  can  never  wholly  lose  their  value, 
though  his  researches  have  been  largely  supplemented  and 
corrected  by  those  of  more  recent  students.  In  1538  his 
book  on  Rhaetia,  written  in  1528,  was  published  in  Latin 
and  in  German — De  prisca  ac  vera  Alpina  Rhsetia,  or  Die 
uralt  wahrhafftig  Alpisch  Rhdtia. 

His  other  works  were  not  published  until  long  after  his  death. 
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The  Beschreibung  Gallise,  Comatse  appeared  under  Gallati's  editorship 
in  1758,  and  is  mainly  devoted  to  a  topographical,  historical,  and 
antiquarian  description  of  ancient  Helvetia  and  Rhsetia,  the  latter 
part  being  his  early  work  on  Rhsetia  revised  and  greatly  enlarged. 
This  book  was  designed  practically  as  an  introduction  to  his  mag 
num  ojms,  the  Chronicon  Helvcticum,  part  of  which  (from  1100  to 
1470)  was  published  by  J.  R.  Iselin  in  two  stately  folios  (1734-36)  ; 
the  rest  (to  1564)  consists  only  of  rough  materials.  The  value  of 
the  work  rests  very  largely  on  the  constant  use  of  original  docu 
ments,  no  fewer  than  750  being  printed  in  Iselin's  edition,  though 
the  transcripts  do  not  always  in  point  of  accuracy  come  up  to  the 
standard  demanded  by  the  modern  critical  historian.  Many  ballads 
are  incorporated  and  also  many  oral  traditions,  both  being  employed 
to  give  life  and  picturesqueness  to  his  story,  though  often  at  the 
expense  of  historical  truth,  the  stock  instance  of  which  is  the  manner 
in  which  he  completed  and  elaborated  the  Tell  legend  (see  TELL). 
In  many  ways  his  book,  save  in  its  flowing  and  quaint  German, 
is  rather  like  the  work  of  a  14th-century  chronicler  than  a  critical 
history ;  but  it  has  been  the  source  from  which  all  later  Swiss  writers 
have  drawn  their  information,  and  in  many  cases  preserves  the  evi 
dence  of  original  documents  which  have  since  disappeared.  It  is  in 
short  a  history  rather  resembling  that  of  Livy  than  that  of  Hallam 
or  Stubbs. 

Subjoined  is  a  list  of  other  prominent  members  of  the  family. 
DOMIXIC  (1596-1654)  was  a  Benedictine  monk  at  Muri  and  wrote 
a  painstaking  work,  Origo  ct  gencalogia  gloriosissimorum  comitum 
de  Habsburg  (1651).  JOSEPH,  a  Benedictine  monk  at  Einsiedeln, 
wrote  a  useful  history  of  his  abbey  (1823).  The  family,  which  be 
came  divided  in  religious  matters  at  the  Reformation,  also  includes 
several  Protestant  ministers, — JOHN  HENRY  (1670-1729),  who  wrote 
Beschreibung  des  Lands  Glarus  (1714) ;  JOHN  THOMAS  (1714-1788), 
who  left  behind  him  several  elaborate  MSS.  on  the  local  history  of 
Glarus  ;  and  JOHN  JAMKS  (1722-1784),  who  compiled  an  elaborate 
family  history  from  900  to  1500,  and  an  account  of  other  Glarus 
families.  JOHN  Lours  (d.  1784),  who  settled  in  Metz  and  contri 
buted  to  the  Encyclopedic,  and  FRIEDRICH  (1820-1886),  the  author 
of  Das  Thierkben  dcr  Alpenwelt,  were  distinguished  naturalists. 
Among  the  soldiers  may  be  mentioned  CHRISTOPHER  (1571-1629),  a 
knight  of  Malta  and  an  excellent  linguist,  who  served  in  the  French 
and  Spanish  armies;  while  the  brothers  Louis  LEONARD  (1700- 
1779)  and  JOSEPH  ANTHONY  (1703-1770)  were  in  the  Neapolitan 
service.  VALENTINE  (1499-1555),  the  cousin  of  Giles,  was,  like  the 
latter,  a  pupil  of  Zwingli,  whom  he  afterwards  succeeded  as  pastor 
of  Glarus,  and  by  his  moderation  gained  so  much  influence  that 
during  the  thirty  years  of  his  ministry  his  services  were  attended 
alike  by  Catholics  and  Protestants. 

TSE-XAX  FOO,  the  capital  city  of  the  province  of  Shan 
tung  in  China,  stands  in  36°  40'  N.  lat.  and  117°  1'  E. 
long.  It  is  situated  in  one  of  the  earliest  settled  districts 
of  the  empire,  and  figures  repeatedly  in  the  records  of  the 
wars  which  troubled  the  country  during  the  six  centuries 
that  preceded  the  Christian  era.  On  the  establishment  of 
the  Han  dynasty  (B.C.  206)  it  had  the  name  which  it  now 
l»ears ;  but  during  the  next  200  years  it  was  known  at 
different  periods  as  P'ing-yuen,  Ts'ien-sh'ing,  and  Po-hai. 
In  the  4th  century  its  name  was  changed  to  Tse ;  and 
by  the  founder  of  the  T'ang  dynasty  (618-907)  it  was 
christened  Lin-tsze,  by  which  name  it  was  known  until  the 
overthrow  of  the  Mongol  dynasty  in  the  14th  century, 
when  the  name  of  Tse-nan  was  restored  to  it.  The  city, 
which  lies  in  the  valley  of  the  present  channel  of  the 
Yellow  river  (Hoang-Ho),  and  at  a  short  distance  from  its 
1  tanks,  is  surrounded  by  a  triple  line  of  defence.  First  is 
the  city  wall,  strongly  built  and  carefully  guarded,  outside 
this  a  granite  wall,  and  beyond  this  again  a  mud  rampart. 
The  streets  are  full  of  good  shops,  among  which  book, 
picture,  and  flower  shops  are  conspicuous.  There  are  two 
fine  examination  halls,  one  for  bachelors  of  arts  and  the 
other  for  doctors  of  law,  several  handsome  temples,  and 
a  metropolitan  "  drum "  tower.  The  most  noticeable 
feature  about  the  city  is  three  springs  outside  the  west 
gate,  which  throw  up  as  many  streams  of  tepid  water  to 
a  height  of  about  2  feet.  This  water,  which  is  pleasant 
to  the  taste,  and  is  highly  prized  for  its  healing  qualities, 
flows  in  such  abundant  quantities  that  it  fills  the  moat  and 
forms  a  fine  lake  in  the  northern  quarter  of  the  city. 
With  the  taste  which  Chinamen  always  show  in  such 
matters,  the  lake  is  divided  into  a  number  of  water  avenues 
by  floating  banks,  on  which  flowers  and  trees  are  skilfully 
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arranged,  and  is  further  adorned  with  several  picturesque 
summer  houses,  which  form  points  of  attraction  to  picnic 
parties  and  pleasure-seekers  during  the  warmer  months. 
Its  waters  abound  with  many  species  of  edible  fish.  The 
population  of  the  town  is  reckoned  at  about  100,000, 
among  whom  are  2000  Mohammedan  families.  The  city 
is  the  centre  of  a  Roman  Catholic  see,  and  has  opened 
its  gates  to  several  Protestant  missionary  bodies. 

See  Williamson,  Journeys  in  North  China,  London,  1870. 

TSETSE  FLY  (Glossina  morsitans).  The  tsetse  fly,  so 
much  dreaded  by  the  traveller  in  South  Africa,  belongs  to 
the  sub-family  Jfuscinx  and  is  closely  allied  to  Stomoxys. 
It  is  scarcely  larger  than  the  common  house  fly,  which  it 
resembles  in  its  general  shape.  It  can,  however,  be  easily 
distinguished  by  its  colour  and  the  position  of  its  wings. 
These  are  longer  than  the  abdomen,  and  when  at  rest  they 
project  behind  it,  overlapping  one  another  at  their  tips. 
This  gives  the  fly  a  longer  and  narrower  outline  than  that 
of  the  house  fly.  The  colour  is  somewhat  like  that  of  the 
honey  bee :  the  thorax  is  chestnut  brown 
with  four  longitudinal  black  stripes,  the 
abdomen  light  yellow  with  transverse 
bars  of  dark  brown  on  its  dorsal  surface. 
The  proboscis,  with  which  the  fly  inflicts 
its  sting,  is  grooved  and  contains  two 
long  styles;  and  it  is  guarded  by  a 
pair  of  setose  palps.  At  the  base  of 
the  proboscis  is  a  dilated  horny  bulb, 
and  in  this  swelling  it  is  supposed  that 
the  poison  is  secreted.  The  bite  of  the 
tsetse  is  innocuous  to  man  and  is  not 
more  painful  than  that  of  a  gnat.  Large  game,  goats, 
and  apparently  all  animals  whilst  suckling,  are  also  un 
affected  by  it.  But  to  the  horse,  ox,  and  dog  it  is  fatal. 
The  poison  may  take  effect  after  a  few  days,  or  the 
animal  may  remain  apparently  unaffected  for  some 
months ;  but  eventually  symptoms  of  poisoning  appear. 
These  symptoms  seem  to  be  rather  variable ;  as  a  rule 
swellings  arise  under  the  jaws  and  around  the  navel,  the 
eyes  and  nose  begin  to  run,  and,  although  the  animal  con 
tinues  to  graze,  it  becomes  more  and  more  emaciated, 
suffers  violently  from  purging,  and  at  length  succumbs 
to  extreme  exhaustion.  Post-mortem  examination  shows 
that  the  muscles,  and  especially  the  heart,  are  in  a  very 
soft  and  flabby  condition.  The  lungs  and  liver  are  affected, 
the  gall  bladder  distended  with  bile.  The  fat  is  of  a 
greenish  yellow  colour  and  oily  consistency,  the  blood 
small  in  quantity  and  very  thin,  with  hardly  any  power  of 
staining.  At  present  no  cure  is  known  for  the  bite,  nor 
does  inoculation  seem  to  afford  any  protection.  The  fly 
is  said  to  avoid  animal  excreta,  and  in  some  parts  a  paste 
composed  of  milk  and  manure  is  smeared  on  cattle  which 
are  about  to  pass  through  the  "  fly-belts."  This  affords  a 
certain  amount  of  protection.  Lion's  fat  is  used  in  the 
same  way,  and  is  said  to  be  efficacious. 

The  fly  is  found  as  a  rule  in  the  neighbourhood  of  water,  and  its 
habitat  is  usually  sharply  defined.  Often  it  occurs  on  one  side  of 
a  stream  but  not  on  the  other.  The  limits  of  the  "fly-belts"  are 
well  known  to  the  natives,  and  travellers  can  ensure  comparative 
safety  to  their  cattle  by  passing  through  these  districts  after  sun 
down.  The  northern  limits  of  the  area  inhabited  by  the  tsetse 
are  not  known.  It  is  found  throughout  the  valley  of  the  Limpopo 
river,  but  does  not  come  much  south  of  this,  except  in  the  eastern 
borders  of  the  Transvaal.  Here  it  extends  far  south  of  Delagoa 
Bay,  and  infests  the  Lobombo  Mountains  and  the  Amatonga 
country,  reaching  to  the  confines  of  Santa  Lucia  Bay.  It  appears 
to  be  gradually  retreating  northwards,  following  the  big  game. 

The  fly  is  figured  in  Proc.  Zool.  Soc.,  1850,  and  by  Frank  Gates,  Matdbde 
Land  and  the  Victoria  Falls,  1881. 

TUAM,  a  market  town  and  episcopal  city  of  Galway, 
Ireland,  is  the  terminus  of  the  Athenry  and  Tuam  Railway, 
and  lies  20  miles  north-east  of  Galway  and  129  west  of 
Dublin.  An  abbey  was  founded  here  towards  the  end  of  the 
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5th  century,  and  in  the  beginning  of  the  6th  an  episcopal 
see  by  St  Jarlath.  The  new  Protestant  cathedral  of  St 
Mary  occupies  the  site  of  the  original  cathedral,  built  in 
1 1 30,  and  includes  the  chancel  arch  of  the  ancient  building, 
now  forming  the  great  doorway, — a  very  fine  specimen  of 
the  old  Romanesque.  The  Roman  Catholic  cathedral  in 
the  later  Early  English  style  is  one  of  the  finest  modern 
Catholic  churches  in  Ireland.  Adjoining  it  is  the  Roman 
Catholic  college  of  St  Jarlath,  usually  called  the  "New 
College,"  founded  in  1814  for  the  education  of  candidates 
for  the  priesthood.  To  the  west  are  the  archbishop's 
palace  and  a  convent  of  Presentation  nuns.  The  other 
public  buildings  are  the  workhouse,  the  dispensary,  and 
the  market-house.  The  town  has  a  considerable  retail 
trade,  and  is  a  centre  for  the  disposal  of  agricultural  pro 
duce.  From  4223  in  1871  the  population  decreased  to 
3567  in  1881. 

The  see  of  Tuam  was  raised  to  an  archbishopric  about  1152. 
Under  the  Church  Temporalities  Act  of  1839  it  was  reduced  to  a 
bishopric,  but  is  still  the  seat  of  a  Roman  Catholic  archbishop.  It 
received  its  first  charter  in  the  llth  year  of  James  I.  It  formerly 
returned  two  members  to  parliament,  but  was  disfranchised  at  the 
Union. 

TUAMOTU  ARCHIPELAGO,1  a  broad  belt  of  seventy 
coral  islands  lying  between  14°  5'  and  23°  22'  S.  lat.  and 
134°  25'  and  148°  40'  W.  long.,  and  now  under  the  pro 
tection  of  France.  They  trend  in  irregular  lines  in  a  north 
west  and  south-east  direction,  and  cover  1500  miles  of  the 
Pacific,  the  easternmost  Tuamotus  being  3600  miles  from 
Peru.2  With  the  exception  of  a  few  insignificant  islands 
the  archipelago  consists  of  atolls  (see  CORALS  and  PACIFIC 
OCEAN),  mostly  chains  of  low  islets  that  crown  the  reefs 
and  sometimes  also  obstruct  the  deep  lagoons  which  they 
encircle.  The  largest  island,  Nairsa  (Dean's  Island),  with  a 
lagoon  45  miles  long  by  15  wide,  is  made  up  of  twenty 
islets.  Fakarava,  the  next  in  size,  consists  of  fifteen  islets, 
and  its  oblong  lagoon  affords  the  best  anchorage  in  the 
group.  Hao  has  fifty  islets,  and  its  lagoon  is  dangerously 
studded  with  coral.  The  symmetrically  placed  eleven 
islets  of  Anao  suggested  to  Captain  Cook  the  name  of 
Chain  Island.  Matahiva,  Niau,  and  Mururoa  are  good 
specimens  of  the  horse -shoe -shaped  atoll.  Nengonen- 
gone,  Fangataufa,  and  Marutea,  true  lagoon  islands,  form 
unbroken  rings  round  their  lake-like  lagoons.  In  a  few 
of  the  smaller  atolls  the  lagoons  have  been  completely 
silted  up.  To  the  south-east  lie  the  Gambier  Islands,  a 
cluster  of  four  larger  and  many  smaller  volcanic  islets, 
enclosed  in  one  wide  reef.  The  wooded  crags  of  Mangareva, 
the  largest  islet,  5  miles  in  length,  rise  to  a  height  of  1300 
feet  and  are  covered  with  a  rich  vegetation,  quite  Tahitian 
in  character;  but,  as  in  the  other  Tuamotus,  there  is  a 
dearth  of  animal  life.  This  group  was  discovered  by 
Captain  Wilson  of  the  London  Missionary  Society  in  1797. 
Tahitian  teachers  were  sent  thither  in  1834  ;  but  Catholic 
missionaries  followed  in  1836,  and  converted  the  entire 
population.  The  natives,  once  very  numerous,  now  number 
less  than  a  thousand,  and  are  still  decreasing.  Cannibal 
ism  was  formerly  prevalent.  In  physique,  language,  re 
ligion,  and  custom  the  Gambier  Islanders  closely  resemble 
the  Rarotongans.  Beechey  surveyed  the  group  in  1826, 
and  D'Urville  in  1838.  Pitcairn  Island  and  a  few  unin 
habited  rocks  lie  still  farther  to  the  south-east.  The 
Tuamotus  are  healthy  and  as  a  rule  have  a  lower  mean 


1  There   is  no   collective    name   for    the   archipelago    among   the 
Tuamotnaus   themselves,   but   the   Tahitians   call   it  Paumotu  (i.e., 
Cloud  of  Islands).    The  group  is  Bougainville's  Dangerous  Archipelago, 
Fleurieu's  Bad  Sea,  Krusenstern's  Low  Islands,  and  the  Pearl  Islands 
of  traders. 

2  Distinct  names  have  been  given  to  eight  clusters  of  the  archi 
pelago, —  Disappointment    Islands,    King  George's    Islands,   Palliser 
Islands,  Raeffsky  Islands,  Two  Groups,  Duke  of  Gloucester  Islands, 
Actaeon  or  Amphitrite  group,  and  Gambier  Islands. 


temperature  than  Tahiti.  The  easterly  trade  winds  prevail. 
Rain  and  fogs  occur  even  during  the  dry  season.  The 
stormy  season  lasts  from  November  to  March,  when  de 
vastating  hurricanes  are  not  uncommon  and  a  south 
westerly  swell  renders  the  western  shores  dangerous. 
Plants  and  animals  are  very  meagrely  represented,  even 
more  so  than  in  the  atolls  of  Micronesia.  Cocoa-palms 
and  the  pandanus  thrive  on  many  of  the  islets,  and  the 
bread-fruit,  banana,  pine-apple,  and  arum  have  been  intro 
duced  from  Tahiti  into  the  western  islands.  Mammals 
are  represented  by  a  rat ;  among  land-birds  a  parakeet,  a 
thrush,  and  a  dove  are  noticeable ;  and  of  reptiles  there  is 
only  one  lizard.  Insects  are  scarce.  But  the  sea  and 
lagoons  teem  with  turtle,  fish,  mollusks,  crustaceans,  and- 
zoophytes.  Coral  grows  luxuriantly  everywhere.  From 
the  abundance  of  pearl-oysters  the  archipelago  gets  its 
name  of  Pearl  Islands;  pearl-fishing  indeed  is  the  only 
remunerative  industry.  Under  French  control  the  newest 
appliances  for  obtaining  shells  have  now  mostly  superseded 
the  laborious  diving  of  the  natives.  The  Tuamotus  are 
very  thinly  inhabited  by  a  fine  strong  Polynesian  race, 
more  muscular  and  mostly  darker-skinned  than  that  inhabit 
ing  Tahiti.  In  the  west  considerable  intermixture  with 
other  races  has  taken  place.  Of  the  habits  of  the  people 
little  is  known,  and  many  of  the  islands  are  still  marked 
"hostile  inhabitants"  on  the  English  Admiralty  charts. 
In  the  eastern  islands  cannibalism  existed.  Tattooing  is 
not  universal.  Clothing  and  ornaments  are  very  scanty. 
The  huts  are  mean  square  buildings,  often  mere  shelters 
of  leaves.  Good  outrigger  and  single  and  double  canoes 
are  built,  the  larger  ingeniously  stitched  together  of  small 
pieces  of  drift  wood.  Fishing  with  net  and  hook  is  much 
practised.  Food  besides  fish  consists  almost  exclusively  of 
cocoa-nuts  and  pandanus  fruit.  Water  is  scarce. 

Magellan's  first  discovery  of  land  after  reaching  the  Pacific  in 
1520  was  one  of  the  Tuamotus.  Various  portions  of  the  archipelago 
were  in  turn  crossed  by  Queiros  (1605),  Lemaire  and  Schouten 
(1616),  Roggeween  (1722),  Byron  (1765),  Wallis  (1767),  Bougain 
ville  (1768),  Cook  (1769),  the  "Duff"  (1797),  Krusenstern  (1803), 
Kotzebue  (1816),  Fitzroy  (1835),  D'Urville  (1838),  and  Belcher 
(1840).  The  first  systematic  survey  was  instituted  in  1818  by 
Bellinghausen,  and  was  continued  in  1823  by  Duperry,  in  1826  by 
Beechey,  and  in  1839  by  Wilkes.  Thanks  to  these  many  explorers, 
the  islands  have  been  christened  and  rechristened  with  a  chaos  of 
Spanish,  Dutch,  English,  French,  German,  and  Russian  names. 

Seethe  narratives  of  the  various  explorers  citeil  above,  and  Meinicke,  Inseln 
des  stillen  Oceans  (Leipsic,  1876) ;  for  general  statistics  and  an  account  of  the 
pearl-fisheries,  see  Notices  Coloniales,  Paris,  1886. 

TUBERCLE.  See  PATHOLOGY,  vol.  xviii.  p.  405,  and 
PHTHISIS. 

TUBEROSE.  The  cultivated  tuberose  (Polianthes  tuber- 
osa)  is  allied  to  the  Mexican  agaves  and  is  a  native  of 
the  same  country.  The  tuberous  root-stock  sends  up  a 
stem  3  feet  in  height,  with  numerous  lanceolate  leaves  and 
terminal  racemes  of  white  funnel-shaped,  very  fragrant 
flowers.  Each  flower  is  about  1|  inches  long,  with  a  long 
tube  and  a  six -parted  limb.  The  stamens  are  six  in 
number,  emerging  from  the  upper  part  of  the  tube,  and 
bear  linear  anthers.  The  ovary  is  three-celled ;  but  the 
mature  fruit  and  seed  are  not  botanically  known.  The 
plant  is  largely  grown  in  the  United  States  and  at  the 
Cape  of  Good  Hope  for  export  to  England,  as  it  is  found 
that  imported  bulbs  succeed  better  than  those  grown  in 
the  United  Kingdom.  The  cultivated  plants  have  double 
flowers  and  require  a  rich  soil,  considerable  heat,  and,  at 
first,  abundance  of  water. 

TUBINGEN,  the  university  town  of  Wiirtemberg,  is 
picturesquely  situated  on  the  hilly  and  well-wooded  banks 
of  the  Neckar,  at  the  junction  of  the  Ammer  and  Stein- 
lach,  18  miles  south  of  Stuttgart,  and  on  the  S.E.  border 
of  the  Black  Forest.  The  older  town  is  irregularly  built 
and  unattractive,  but  the  newer  suburbs,  the  chief  of 
which  is  the  Wilhelmsstrasse,  are  handsome.  The  most 
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conspicuous  building  is  the  old  ducal  castle  of  Hohen- 
tiibingen,  built  in  1507-1540  on  a  hill  overlooking  the 
town,  and  now  containing  the  university  library,  observa 
tory,  chemical  laboratory,  &c.  Among  the  other  chief 
buildings  are  the  quaint  old  Stiftskirche  (1469-83),  and 
the  new  aula  and  numerous  institutes  of  the  university,  all 
of  which  are  modern.  A  monument  was  erected  in  1873 
to  the  poet  Uhland  (1787-1862),  who  was  born  and  is 
buried  here.  Tiibingen's  chief  claim  to  attention  lies  in 
its  famous  university,  founded  in  1477  by  Duke  Eberhard. 
The  university  adopted  the  Reformed  faith  in  1534,  and 
in  1536  a  Protestant  theological  seminary — the  so-called 
Stift — was  incorporated  with  it.  In  1817  a  Roman 
Catholic  theological  faculty  (the  "  Convict ")  and  a  faculty 
of  politics  and  economics  were  added,  and  in  1863  a 
faculty  of  science.  The  leading  faculty  has  long  been  that 
of  theology,  and  an  advanced  school  of  theological  criticism, 
the  founder  and  chief  light  of  which  was  F.  C.  BAUR  (q.v.), 
is  known  as  the  Tiibingen  school.  Melanchthon  was  lec 
turer  at  Tubingen  before  he  was  summoned  to  Wittenberg. 
The  university  is  attended  by  about  1400  students,  a  con 
siderable  proportion  of  whom  are  foreigners,  and  has  a 
teaching  staff  of  53  professors,  17  extraordinary  professors, 
and  10  lecturers.  The  commercial  and  manufacturing 
industries  of  the  town  are  slight.  Printing,  book-selling, 
the  manufacture  of  surgical  and  philosophical  instruments, 
and  the  cultivation  of  hops,  fruit,  and  vines  are  among  the 
leading  occupations  of  the  inhabitants.  The  population 
in  1885  was  12,660  (11,708  in  1880).  The  country  in 
the  neighbourhood  of  Tiibingen  is  very  attractive ;  one  of 
the  most  interesting  points  is  the  former  Cistercian  monas 
tery  of  Bebenhausen,  founded  in  1185,  and  now  a  royal 
hunting-chateau. 

Tiibingen  is  mentioned  as  a  strong  fortress  in  1078.  In  1342  it 
was  purchased  by  the  count  of  Wiirtemberg,  whose  descendants 
afterwards  acquired  the  title  of  duke.  The  treaty  of  Tiibingen  is 
the  name  given  in  German  history  to  an  arrangement  made  in 
1514  between  Duke  Ulrich  and  his  subjects,  by  which  the  latter 
acquired  various  rights  and  privileges  on  condition  of  relieving  the 
former  of  his  debts.  The  town  was  captured  by  the  Swabian  League 
in  1519,  by  Turenne  in  1647,  and  again  in  1688  by  the  French, 
who  destroyed  the  fortifications.  Tubingen  was  made  a  garrison 
town  in  1875. 

TUCKER,  ABRAHAM  (1705-1774),  holds  a  place  of  his 
own  among  the  English  moralists  of  the  18th  century. 
He  was  born  in  London,  of  a  Somerset  family,  on  2d 
September  1705.  His  father,  a  wealthy  city  merchant, 
died  in  his  son's  infancy,  leaving  him  to  the  guardianship 
of  his  uncle,  Sir  Isaac  Tillard,  a  man  of  a  rare  integrity 
of  character,  to  whom  Tucker  never  failed  to  acknowledge 
a  deep  debt  of  gratitude.  In  1721  Tucker  entered  Merton 
College,  Oxford,  as  a  gentleman  commoner.  Here  he 
devoted  himself  chiefly  to  philosophical  and  mathematical 
.studies,  but  also  found  leisure  to  master  French  and  Italian, 
and  to  acquire  considerable  proficiency  in  music.  He  after 
wards  studied  law  at  the  Inner  Temple,  but  as  his  fortune 
made  him  independent  of  a  profession  he  was  never  called 
to  the  bar.  In  1727  he  bought  Betchworth  Castle,  near 
Dorking,  where  he  passed  the  remainder  of  his  life,  occu 
pied,  in  addition  to  his  favourite  studies,  with  the  usual 
pursuits  of  a  well-to-do  country  gentleman.  He  took  no 
part  in  politics,  however,  and  even  wrote  a  pamphlet,  The 
Country  Gentleman's  Adnce  to  his  Son  on  the  Subject  of 
Party  Clubs  (1755),  cautioning  young  men  against  the 
dangers  of  rashly  pledging  themselves  to  political  principles 
and  measures  of  which  their  riper  judgment  may  disapprove. 
In  1736  Tucker  married  Dorothy  Barker,  the  daughter  of 
a  neighbouring  landed  proprietor.  His  wife,  to  whom  he 
was  fondly  attached,  died  in  1754,  leaving  him  with  two 
daughters.  "  As  soon  as  the  first  excess  of  his  grief  was 
somewhat  mitigated,"  we  are  told,  "he  occupied  himself 
in  collecting  together  all  the  letters  that  had  passed  between 


them  at  periods  when  they  were  accidentally  separated 
from  each  other,  which  he  transcribed  twice  over,  under  the 
title  of  '  The  Picture  of  Artless  Love.'  One  copy  he  gave 
to  Mr  Barker,  his  father-in-law,  and  the  other  he  kept,  and 
frequently  read  over  to  his  daughters."  He  took  an  active 
part  in  the  education  of  his  daughters,  and  from  this  time 
onward  began  to  occupy  himself  with  the  composition  of 
the  work  by  which  he  is  known — The  Light  of  Nature 
Pursued.  He  made  several  sketches  of  the  plan  of  his 
work,  one  of  which — in  dialogue — he  went  the  length  of 
printing  before  finally  deciding  on  the  method  he  should 
pursue.  He  also  sought  to  qualify  himself  for  authorship 
by  the  study  of  the  most  elegant  Greek  and  Latin  classics 
and  by  translating  the  most  admired  passages  of  Cicero, 
Demosthenes,  and  Pliny  several  times  over.  Moreover, 
after  his  work  was  written,  he  twice  transcribed  it  with 
his  own  hand.  In  1763  he  published  a  specimen  under 
the  title  of  "  Free  Will."  The  strictures  of  a  critic  in  the 
Monthly  Revieiv  of  July  1763  drew  from  him  a  pamphlet 
called  Man  in  Quest  of  Himself,  by  Cuthbert  Comment. 
This,  as  its  sub-title  states,  is  "  a  defence  of  the  individu 
ality  of  the  human  mind  or  self " ;  it  has  been  reprinted 
in  Parr's  Metaphysical  Tracts  (1837).  In  1765  the  first 
four  volumes  of  his  work  were  published  under  the  pseudo 
nym  of  Edward  Search.  The  remaining  three  volumes 
did  not  appear  till  after  his  death.  His  eyesight  failed 
him  completely  in  1771,  but  his  cheerfulness  did  not  leave 
him.  He  contrived  an  ingenious  apparatus  which  enabled 
him  to  write  so  legibly  that  the  result  could  easily  be  tran 
scribed  by  his  daughter.  In  this  way  he  completed  the  later 
volumes,  which  were  ready  for  publication  when  he  Avas 
seized  by  his  last  illness.  He  died  on  20th  November  1774. 
A  second  edition  of  The  Light  of  Nature  appeared  in  1805,  with 
a  short  life  of  the  author  by  his  grandson,  Sir  H.  P.  St  John  Mild- 
may,  which  forms  the  sole  biographical  source.  The  work  has 
since  been  repeatedly  re-published  in  two  large  closely  printed 
volumes.  A  useful  abridgment  was  published  (anonymously)  by 
Hazlitt  in  1807;  for,  as  he  truly  says,  it  is  "swelled  out  with 
endless  repetitions  of  itself.  The  author  was  a  private  gentleman, 
who  wrote  at  his  ease,  and  for  his  own  amusement.  When  a 
subject  presented  itself  to  him,  he  exhausted  all  he  had  to  say  upon 
it,  and  then  dismissed  it  for  another.  If  the  same  subject  recurred 
again  in  a  different  connexion,  he  turned  it  over  in  his  thoughts 
afresh  ;  as  his  ideas  arose  in  his  mind,  he  committed  them  to  paper  ; 
he  repeated  the  same  things  over  again  or  inserted  any  new  observa 
tion  or  example  that  suggested  itself  to  him  in  confirmation  of  his 
argument ;  and  thus  by  the  help  of  a  new  title,  and  by  giving  a 
different  application  to  the  whole,  a  new  chapter  was  completed. 
By  this  means,  as  he  himself  remarks,  his  writings  are  rather  a 
tissue  of  loose  essays  than  a  regular  work."  In  spite  of  Tucker's 
elaborate  care  in  composition,  there  is  no  doubt  that  this  fairly 
characterizes  the  rambling  prolixity  of  his  book  ;  but  it  may  be 
questioned  whether  an  epitome  can  convey  the  real  merits  of  such 
a  style  and  treatment — qualities  which  have  earned  for  Tucker 
from  Sir  James  Mackintosh  the  designation  of  a  "metaphysical 
Montaigne."  These  are  his  sound  hearty  common  sense,  the  origin 
ality  of  a  man  who  looks  at  everything  for  himself  completely 
untrammelled  by  system,  a  remarkable  aptness  in  illustration,  and 
occasional  gleams  of  a  mild  humour.  Though  the  The  Light  of 
Nature  embraces  in  its  scope  many  psychological  and  more  strictly 
metaphysical  discussions,  it  is  chiefly  in  connection  with  ethics 
that  Tucker's  speculations  are  remembered.  This  is  the  subject 
which  the  author  puts  into  the  foreground  himself ;  from  his 
earliest  youth,  he  tells  us,  his  thoughts  took  a  turn  "toward 
searching  into  the  foundations  and  measures  of  right  and  wrong." 
In  some  important  points  Tucker  anticipates  the  utilitarianism 
shortly  afterwards  systematized  by  Paley,  and  Paley,  it  may  be 
noted,  expresses  in  the  amplest  terms  his  obligations  to  his  prede 
cessor.  "  Every  man's  own  satisfaction  "  Tucker  holds  to  be  the 
ultimate  end  of  action  ;  and  satisfaction  or  pleasure  is  one  and  the 
same  in  kind,  however  much  it  may  vary  in  degree.  This  universal 
motive  is  further  connected,  as  by  Paley,  through  the  will  of  God, 
with  the  "  general  good,  the  root  where  out  all  our  rules  of  conduct 
and  sentiments  of  honour  are  to  branch."  Tucker  adopts  from 
Hartley  the  principle  of  association,  or,  as  he  calls  it,  "translation," 
to  explain  the  formation  of  the  moral  sentiments  and  the  phenomena 
of  disinterested  action  generally.  In  his  general  analysis  of  the 
mind  he  professes  to  follow  Locke,  though  with  great  latitude  in 
details,  and  even  in  much  that  is  not  matter  of  detail. 


604 


U  C  — T  U  L 


TUCKER,  JOSIAH  (1711-1799),  dean  of  Gloucester  from 
1758,  a  sagacious  and  candid  writer  on  politics  and  political 
economy.  See  POLITICAL  ECONOMY  (vol.  xix.  p.  365). 

TUCSON,  a  city  in  Pima  county,  Arizona  Territory, 
United  States,  is  situated  in  32°  13'  N.  lat.  and  110°  53' 
W.  long,  at  an  elevation  of  2403  feet  above  the  sea,  upon 
the  Santa  Cruz  river  and  on  the  Southern  Pacific  Railroad, 
about  70  miles  from  the  Mexican  frontier.  The  surround 
ing  country  is  arid  and  barren,  except  where  it  has  been 
fertilized  by  irrigation.  The  climate  is  exceedingly  hot 
and  dry.  The  principal  industries  of  Tucson,  besides  stock- 
rearing,  are  connected  with  mining,  as  it  is  a  supply  point 
for  mining  districts  in  the  neighbouring  mountains  and  has 
several  smelting  works.  The  population,  which  in  1860 
was  915,  in  1870  3224,  had  grown  by  1880  to  7007,  and 
in  1887  was  estimated  to  number  nearly  10,000.  About 
one -'half  are  of  foreign  birth,  a  large  proportion  being 
Mexicans.  Tucson  is  one  of  the  oldest  settlements  in  the 
United  States,  having  been  founded  as  a  Jesuit  mission  by 
the  Spaniards  in  the  17th  century. 

TUCUMAN,  or,  more  fully,  SAN  MIGUEL  DE  TUCUMAN, 
capital  of  the  province  of  Tucuman,  in  the  Argentine  Re 
public,  is  a  straggling  town,  on  the  right  bank  of  the  Tala 
(a  subtributary  of  the  Rio  Salado),  at  the  eastern  base  of 
the  Sierra  de  Aconquija,  in  26°  50'  S.  lat.  and  64°  35'  W. 
long.  It  is  connected  by  rail  with  Cordova  and  Rosario. 
The  surrounding  district  is  fertile,  and  also  produces  excel 
lent  timber.  Leather  and  sugar  are  the  principal  objects 
of  industry.  The  population  was  recently  estimated  at 
17,000. 

TUDELA,  a  city  of  Spain,  in  the  province  of  Navarre, 
is  situated  on  the  right  bank  of  the  Ebro  where  it  is  joined 
by  the  Queyles,  and  on  the  railway  from  Zaragoza  to 
Pamplona,  about  50  miles  to  the  north-west  of  the  former 
city.  The  Ebro  is  here  crossed  by  a  fine  old  bridge,  400 
yards  in  length,  consisting  of  seventeen  arches.  The  only 
building  within  the  town  of  any  interest  is  the  fine  church 
of  Santa  Maria,  founded  in  1135  and  consecrated  in  1188, 
the  doorways  and  cloisters  being  specially  rich  in  sculptural 
ornamentation.  The  manufactures  of  the  place  (cloth, 
silk,  pottery)  are  unimportant.  There  is  some  trade  in 
wine  and  oil.  The  population  within  the  municipal 
boundaries  in  1877  was  10,086. 

Tuclela,  anciently  Tutela,  was  the  birthplace  of  the  celebrated 
mediaeval  traveller  BENJAMIN  (q.v.)  of  Tudela.  It  was  made  an 
episcopal  see  in  1783,  which  was  suppressed  in  1851. 

TUDOR,  HOUSE  OF.  See  HENRY  VII.  and  LANCASTER, 
HOUSE  OF,  vol.  xiv.  p.  257. 

TUKE,  SAMUEL  (1784-1857),  English  philanthropist, 
son  of  Henry  Tuke,  born  at  York  in  1784,  greatly  advanced 
the  cause  of  the  amelioration  of  the  condition  of  the  in 
sane,  and  devoted  himself  largely  to  the  York  Retreat,  the 
methods  of  treatment  pursued  in  which  he  made  more 
widely  known  by  his  Description  of  the  Retreat  near  York, 
&c.  (York,  1813).  His  writings  on  the  construction  of 
asylums  and  on  other  subjects  connected  with  the  insane 
are  well  known.  He  died  in  1857. 

TUKE,  WILLIAM  (1732-1822),  English  philanthropist, 
was  born  at  York  in  1732.  He  devoted  himself  to  many 
philanthropic  objects,  but  his  name  is  more  especially 
known  in  connexion  with  the  humane  treatment  of  the 
insane,  for  whose  care  he  projected  in  1792  the  Retreat  at 
York,  which  became  famous  both  abroad  and  in  Great 
Britain  as  an  institution  in  which  a  bold  attempt  was 
made  to  manage  lunatics  without  the  excessive  restraints 
then  regarded  as  essential.  Not  less  remarkable  was  the 
departure  from  the  beaten  track  of  treatment  in  regard 
to  copious  bleedings  and  the  frequent  administration  of 
emetics  and  depressing  remedies.  The  asylum  was  entirely 
under  the  management  of  the  Society  of  Friends,  and 


remains  so  at  the  present  time,  but  there  are  a  large 
number  of  inmates  not  connected  in  any  way  with  this 
body.  The  original  character  of  the  methods  pursued  at 
the  Retreat  attracted  much  attention,  and  its  marked  suc 
cess  led  to  comparisons  being  made  between  it  and  other 
establishments,  the  abuses  in  some  of  which  became  so 
notorious  as  to  be  brought  under  the  notice  of  parliament, 
and  led  to  more  stringent  legislation  in  the  interests  of 
the  insane.  The  condition  of  this  unfortunate  class  became 
greatly  improved  in  consequence.  William  Tuke  did  not 
live  to  see  the  most  important  of  the  Acts  passed,  but 
when  he  died,  in  1822,  the  superiority  of  the  treatment 
adopted  at  the  Retreat  was  fully  acknowledged. 

See  Rcptsrt  of  tlic  Select  Committee  of  the  House  of  Commons,  1815- 
1816  ;  Dr  Conolly,  Treatment  of  the  Insane  without  Mechanical 
Restraints,  1856  ;  Dr  Hack  Tuke,  Chapters  in  the  History  of  the 
Insaw  in  the  British  Isles,  1882. 

HENRY  TUKE  (1756-1814),  son  of  the  preceding  and  father  of 
Samuel  Tuke,  co-operated  with  his  father  in  the  reform  at  the  York 
Retreat.  He  was  the  author  of  several  moral  and  theological 
treatises,  which  have  been  translated  into  German  and  French. 

TULA,  a  government  of  central  Russia,  bounded  by 
Moscow  on  the  N.,  Ryazan  on  the  E.,  Tamboff  and  Orel 
on  the  S.,  and  Kaluga  on  the  W.,  has  an  area  of  ll,9.r)0 
square  miles.  It  is  intersected  from  south-west  to  north 
east  by  a  gently  undulating  plateau,  from  950  to  1020 
feet  in  height,  which  separates  the  drainage  area  of  the 
Oka  from  that  of  the  Don.  The  average  elevation  of 
Tula  is  about  800  feet,  and  its  surface  is  an  undulating 
plain ;  but  the  rivers  flow  in  valleys  so  deeply  cut  and  so 
scored  with  ravines  that  in  their  neighbourhood  the  country 
assumes  the  aspect  of  a  hilly  region.  Devonian  limestones, 
dolomites,  and  sandstones  appear  chiefly  in  the  south-west ; 
Lower  and  Middle  Carboniferous  limestones  and  clays 
occupy  the  remainder  of  the  area.  The  former  contain 
deposits  of  coal,  which  are  now  worked  (chiefly  at  Malevka 
and  Novoselsk)  to  the  extent  of  nearly  one  and  a  half 
million  cwts.  annually.  Jurassic  clays  are  found  in  patches 
here  and  there.  Glacial  boulder  clay  covers  most  of  the 
region,  while  Lacustrine  deposits  are  widely  spread  in  the 
valleys  and  depressions.  Iron-ore  is  found  all  over  the 
government ;  limestone,  fire-clay,  and  pottery  clay  are  also 
obtained.  The  soil  is  black  earth  in  the  south  and  east 
and  clay  or  sandy  clay  in  the  north-west.  Tula  is  watered 
chiefly  by  the  Oka  and  its  tributaries  (Upa,  Zusha,  Osetr, 
and  Pronya).  The  Don  rises  in  Lake  Ivan-Ozero  (which 
feeds  also  a  tributary  of  the  Oka),  and  has  a  course  of 
35  miles  within  Tula.  It  is  not  navigable,  and  Peter  I.'s 
attempt  to  connect  it  with  the  Oka  by  means  of  a  canal 
was  never  carried  out.  Lakes  and  marshes  (chiefly  in  the 
north-west)  are  few.  Forests  (8  per  cent,  of  the  area)  are 
rapidly  disappearing.  The  climate  is  less  rigorous  than 
that  of  Moscow,  the  average  yearly  temperature  being  40° '2 
Fahr.  (January,  13°'8;  July,  67°'5). 

The  flora  of  Tula  deserves  some  attention  as  marking  the  trans 
ition  from  that  of  the  south-east  steppes  to  that  of  north-west 
Russia.  A  line  drawn  on  the  northern  slope  of  the  water-parting 
already  mentioned  (a  few  miles  to  the  south  of  the  city  of  Tula) 
divides  the  province  into  two  parts,  of  which  the  southern  is  a 
black  earth  region  and  the  other  is  chiefly  covered  with  boulder 
clay.  The  boundary  is  marked  by  a  series  of  crown  forests — 
formerly  a  means  of  defence  against  the  nomad  tribes,  whence  their 
name  Zasyeka — which  at  the  same  time  constitute  a  line  that  is 
not  passed  by  several  species  characteristic  of  the  steppe  region, 
such  as  the  Lilia  of  the  steppes,  Lilium  Martagon,  Linumflavum, 
Lathyrus  pisiformis,  Geranium  sanguineum,  Pyrcthrum  corym- 
bosum,  and  Serratula  hcterophylla.  On  the  other  hand,  several 
northern  species,  which  are  quite  common  in  the  marshes  of  Mos 
cow,  do  not  penetrate  into  Tula,  and  several  others,  such  as  Linnsea 
borealis,  Viola  palustris,  Cirsium  palustre,  Pcdicularis palustris,  do 
not  cross  the  Zasyeka.  The  same  forests  shelter  several  northern 
species  which  do  not  appear  either  in  northern  or  southern  Tuln, 
as  also  several  southern  herbaceous  plants  which  are  now  only 
occasionally  met  with  in  the  black  earth  steppes  of  south  Russia. 
Several  West-European  plants  (Sanicula  eiiropsea,  Carex  rcmota, 


T  U  L  — T  U  L 


605 


Cephalanikera,  eiisifolia,  Allium  ursinum)  find  their  eastern  limits 
in  Tula.  Another  interesting  feature  is  the  extension  do\vu  the 
valley  of  the  Oka,  not  only  of  pine-forests,  which  are  not  found 
elsewhere  within  the  province,  but  also  of  many  herbaceous  plants 
originally  from  the  south  or  south-west.  The  steppe  flora  of  Tula 
is  being  rapidly  impoverished  in  consequence  of  the  spread  of  agri 
culture  :  many  steppe  plants  are  now  found  only  in  their  last 
retreats  on  the  dry  uncultivated  limestone  crags. 

The  population"  of  the  government  (750,000  in  1777)  in  1883 
was  1,360,000,  of  whom  115,770  were  urban.  They  are  all  Great 
Russians,  and  either  Orthodox  Greeks  or  Raskolniks.  Their  chief 
occupation  is  agriculture,  70  per  cent,  of  the  area  being  arable. 
Nearly  one-half  of  the  soil  belongs  to  landlords  and  merchants,  and 
the  other  half  to  the  peasant  communities  (53  per  cent,  of  the  area, 
and  58  per  cent,  of  the  land  under  culture).  The  crops  for  1883-85 
averaged  7,574,200  quarters  of  grain  and  10,172,000  bushels  of 
potatoes,  largely  used  for  distilleries.  Beet-root  culture  is  increasing 
(8520  acres  in  1885,  yielding  59,800  cwts.  of  sugar).  The  growth 
of  tobacco  is  also  spreading  (10,000  cwts.  in  1885).  There  were  in 
1883  380,620  horses,  203,500  cattle,  and  786,000  sheep.  Manu 
factures  are  rapidly  developing ;  their  aggregate  production  was 
valued  at  £1,649,720  in  1883  (distilleries  £293,956,  sugar-works 
£601,827,  tanneries  £148,356,  iron  works,  brass  works,  &c.,  about 
£150,000).  Petty  trades,  especially  the  manufacture  of  tea-urns, 
small  brass  ware,  and  harmoniums,  and  also  weaving,  are  extensively 
carried  on  and  support  a  lively  export  trade  ;  timber,  raw  metals, 
and  various  manufactured  wares  are  imported.  The  government  is 
t  rave  reed  by  the  Moscow  and  Sebastopol  and  the  Ryazhsk  and 
Yyazemsk  Railways,  as  well  as  by  the  Oka.  The  government 
is  divided  into  twelve  districts,  the  chief  towns  of  which,  with 
their  population  in  1882,  are  TULA  (see  below),  Alexin  (4960), 
Bogoroditsk  (8030),  Byeleff  (9300),  Epifan  (3820),  Efremotf  (7770), 
Kashira  (4610),  Krapivna  (1560),  Novosil  (4660),  Odoeff  (5140),  and 
Tcherh  (2675).  Byeleff,  Alexin,  and  Kashira  are  important  loading 
places  on  the  Oka.  The  villages  Malevka  (coal-mines)  and  Niki- 
tino  have  more  than  5000  inhabitants  each. 

History. — Before  the  Slavonic  immigration,  the  territory  of  Tula 
was  inhabited  by  the  Mordves  on  the  north  and  the  Mestchers  in 
the  south.  The  Slavs  who  occupied  the  Oka  belonged  to  the  branch 
of  the  Vyatichis,  who  were  soon  compelled  to  pay  a  tribute  to  the 
Khazars.  Subsequently  the  territory  on  the  Oka  belonged  to  the 
principality  of  Tchernigoff,  thus  maintaining  its  connexion  with 
south-west  Russia.  In  the  14th  century  part  of  it  fell  under  the 
rule  of  Ryazan  and  Moscow,  while  the  remainder  was  under  Lithu 
anian  dominion  till  the  15th  century.  Several  of  the  towns  of 
Tula  were  founded  in  the  1 2th  century,  but  the  colonization  of  this 
fertile  region  went  on  slowly  on  account  of  the  raids  of  the  Tatars. 

TULA,  capital  of  the  above  government,  is  situated  on 
the  Upa,  120  miles  by  rail  to  tlie  south  of  Moscow.  Other 
railway  lines  connect  it  with  Ryazan  and  Orel.  It  is  built 
in  the  broad  but  low,  marshy",  and  unhealthy  valley  of  the 
Upa  and  is  divided  into  three  parts, — the  Posad  on  the 
left  bank,  the  Zaryetskaya  or  Oruzheinaya  on  the  right 
bank,  and  Tchulkova  between  the  Upa  and  the  Tulitsa. 
It  is  an  old  town  of  Old  Russia,  but  its  growth  began  only 
towards  the  end  of  the  1 8th  century  after  the  manufacture 
of  arms  had  commenced,  and  now  (1887)  its  population  has 
reached  65,100  (63,500  in  1882).  They  are  employed 
chiefly  either  at  the  imperial  gun  factory  or  at  numerous 
private  factories  (about  130,  with  4350  men)  and  small 
workshops.  The  main  branch  of  the  industry  is  the  making 
of  rifles  (from  20,000  to  30,000  annually).  Next  in  im 
portance  comes  the  manufacture  of  samovars  (tea-urns), 
in  which  more  than  5000  persons  are  engaged.  All  sorts 
of  cutlery  and  ironmongery  are  manufactured  in  the  small 
workshops  of  Tula,  which  have  a  high  repute  in  Russia. 
No  fewer  than  240, 000 harmoniums  are  turned  out  annually; 
nearly  150,000  cwts.  of  steel,  iron,  and  brass  are  imported 
every  year  for  this  industry  alone. 

The  town  of  Tula  is  first  mentioned  in  1147  ;  but  its  former  site 
seems  to  have  been  higher  up  the  Tulitsa.  Its  wooden  fort  was 
replaced  in  1514-1521  by  a  stone  "kreml,"  which  still  exists. 
Boris  Godunoff  founded  a  gun  factory  at  Tula  in  1595,  and  in  1632 
a  Dutchman,  "\Vinius,  established  an  iron  foundry.  Michael  Alexis 
and  Peter  L,  especially  the  last-named,  took  great  interest  in  the 
gun  factories,  and  large  establishments  were  built  in  1705  and  1714, 
which  soon  turned  out  15,000  rifles  in  a  year.  Catherine  II.  and 
Paul  I.  further  improved  the  manufactures,  which  during  the  wars 
with  France  supplied  more  than  half  a  million  rifles. 

TULIP  (Tulipa),  a  genus  of  bulbous  herbs  belonging 
to  the  Liliaceee.  The  species  are  found  wild  along  the 


northern  shores  of  the  Mediterranean,  in  the  Levant, 
Armenia,  Caucasus,  Persia,  Central  Asia,  and  Afghanistan. 
The  cup-shaped  flowers  have  six  regular  segments  in  two 
rows,  as  many  free  stamens,  and  a  three-celled  ovary  with  a 
sessile  stigma,  which  ripens  into  a  leathery  many-seeded 
capsule.  The  species  are  numerous,  and  are  distinguished 
one  from  another  by  the  scales  of  the  bulb  being  woolly  or 
smooth  on  the  inner  surface,  by  the  character  of  the  flower- 
stalks,  by  the  filaments  being  hairy  or  otherwise,  and  by 
other  characters.  Owing  to  the  great  beauty  of  the  flowers 
they  have  been  favourites  in  European  gardens  for  two  or 
three  centuries,  and  have  been  crossed  and  recrossed  till  it 
has  become  almost  impossible  to  refer  the  plants  to  their 
original  types.  The  early  flowering  "  Van  Thol "  tulips, 
the  segments  of  which  are  mostly  scarlet  with  yellow  edges, 
are  derived  from  T.  suaveolens,  a  native  of  the  Caspian 
region.  T.  Gemeriana,  a  native  of  Armenia  and  central 
Russia,  is  the  origin  of  some  of  the  later  flowering  varieties. 
T.  pubescens,  thought  by  Mr  Baker  to  be  a  hybrid  between 
the  two  species  just  named,  is  the  source  of  some  of  the 
early  flowering  kinds  known  as  "  pottebakker,"  <tc.  T. 
oculus  solis  and  T.  Clusiana  are  lovely  species,  natives  of 
southern  France,  and  T.  silvestris,  with  elegant  yellow 
pendulous  flowers,  is  a  doubtful  native  of  England. 
During  the  last  few  years,  owing  to  the  exertions  of 
Russian  naturalists,  a  large  number  of  new  species  have 
been  discovered  in  Turkestan,  and  introduced  into  Europe. 
Some  of  these  are  very  beautiful,  and  render  it  probable 
that  by  intercrossing  with  the  older  species  still  further 
difficulties  will  be  presented  in  the  way  of  identification. 
These  difficulties  are  further  enhanced  by  the  fact  that, 
quite  apart  from  any  cross-breeding,  the  plants,  when 
subjected  to  cultivation,  vary  so  greatly  in  the  course  of 
two  or  three  years  from  the  original  species  from  which 
they  are  directly  descended  that  their  parentage  is  scarcely 
recognizable.  This  innate  power  of  variation  has  enabled 
the  florist  to  obtain,  and  ultimately  to  "  fix,"  so  many  re 
markable  varieties.  At  the  present  day  tulips  are  less 
fashionable  than  they  once  were,  and  consequently  the 
enormous  prices  given  for  new  or  improved  varieties  no 
longer  obtain,  though,  even  now,  two  and  three  guineas  are 
asked  for  special  bulbs.  It  must,  however,  be  remembered 
that  the  "  tulipomania  "  of  the  17th  century  was  really  a 
form  of  gambling,  in  which  admiration  of  the  flower  and 
interest  in  its  culture  were  very  secondary  matters.  Tulips 
were  introduced  into  the  Low  Countries  in  the  16th  century 
from  Constantinople  and  the  Levant  by  way  of  Vienna  and 
Venice.  There  is  a  legend  that  an  Antwerp  merchant,  to 
whom  bulbs  were  sent,  cooked  them  for  onions ;  and  to 
this  day  the  natives  of  some  pajts  of  Persia  and  Afghanistan 
use  the  bulbs  of  Tulipa  chrysantha  for  food.  The  mode 
of  growth  of  a  tulip  bulb  is  worthy  of  attention.  In  spring, 
at  the  flowering  period,  each  bulb  is  a  composite  structure. 
It  consists,  first,  of  the  bulb  of  the  year,  which  produces 
the  flowers  and  the  leaves.  From  the  axil  of  one  (or  m6re) 
of  the  scales  of  the  flowering  bulb  emerges  a  secondary 
bulb,  destined  to  form  leaves  and  flowers  for  the  next 
season's  growth.  In  like  manner  from  the  side  of  the 
second  generation  are  produced  tertiary  bulbs,  which  flower 
in  the  third  year  after  their  formation.  Each  bulb,  there 
fore,  has  an  existence  of  three  years,  flowering  in  the  third 
year,  and  dying  afterwards,  so  that  the  bulb  planted  in 
the  autumn  is  not  the  same  one  that  flowered  in  the 
spring,  but  a  second  generation.  For  the  cultivation  of 
tulips,  see  HORTICULTURE,  vol.  xii.  p.  259. 

TULLE,  a  town  of  France,  chef-lieu  of  the  department 
of  Correze  and  a  bishop's  see,  is  61  miles  east-north-east 
of  Perigueux  by  the  railway  from  Bordeaux  to  Clermond- 
Ferrand.  The  town  rises  picturesquely  on  both  banks  of 
the  Correze,  a  sub-tributary  of  the  Dordogne.  The  Correze, 
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crossed  by  four  bridges,  flows  between  embankments,  and 
the  narrow  streets  on  the  steep  left  bank  are  connected  by 
stairs.  Of  the  12th-century  cathedral  only  the  porch  and 
the  nave  of  six  bays  remain,  the  choir  and  transept  having 
been  destroyed  in  1793  ;  but  there  is  a  14th-century  tower, 
with  a  fine  stone  steeple.  The  neighbouring  cloister  (13th 
century)  is  being  restored.  The  abbot's  house  ( 1 5th  century) 
has  a  carved  doorway  and  well-preserved  windows ;  and 
some  curious  houses  of  the  12th,  13th,  and  14th  centuries 
still  exist.  Tulle  possesses  normal  schools  for  male  and 
female  teachers,  and  is  the  headquarters  of  the  Historical 
Society  of  Lower  Limousin.  The  principal  industry  is  the 
manufacture  of  firearms.  The  Government  establishments 
employ  from  1500  to  3000  workmen,  and  can  turn  out 
70,000  guns  annually.  Manufactories  for  the  variety  of 
lace  called  "  tulle  "  were  first  established  here.  There  is 
a  collection  of  the  firearms  of  all  nations.  The  population 
in  1886  was  10,635  (commune  16,275). 

Tulle  (TtUela,  Letaamoum}  owed  its  importance  in  the  Middle 
Ages  to  au  abbey  founded  by  St  Martin,  or,  according  to  another 
authority,  in  the  7th  century,  which  was  raised  to  a  bishopric  in 
1317.  Mascaron  was  bishop  in  the  17th  century.  The  town  was 
taken  by  the  English  in  1346,  and  was  subsequently  ravaged  by  the 
Black  Death.  It  was  again  conquered  by  the  English  in  1369  ; 
but,  when  the  inhabitants  succeeded  in  freeing  themselves,  they 
were  exempted  from  all  imposts  by  Charles  V.  The  viscount  of 
Turenne,  leader  of  the  Protestants,  tried  in  vain  to  seize  Tulle  in 
1577,  but  was  successful  in  1585. 

TULLE,  a  term  restricted  in  England  to  a  fine  bobbin- 
net  of  silk,  used  for  veils,  scarves,  millinery  purposes,  and 
trimmings  of  ladies'  dresses,  &c.  The  French  used  the 
word  to  mean  all  machine-made  lace  the  basis  of  which 
is  the  intertwisted  net -work  made  on  the  bobbin -net 
machine.  The  word  is  derived  from  the  town  of  Tulle  in 
France  (see  above). 

TULLOCH,  JOHN  (1823-1886),  Scottish  theologian, 
was  born  at  Bridge  of  Earn,  Perthshire,  in  1823,  went  to 
school  at  Perth,  and  received  his  university  education  at 
St  Andrews  and  Edinburgh.  In  1845  he  became  minister 
of  St  Paul's,  Dundee,  and  in  1849  of  Kettins,  in  Strath- 
more,  where  he  remained  for  six  years.  His  literary  gifts, 
shown  in  his  contributions  to  various  reviews,  as  well  as 
his  talent  for  society  drew  attention  to  him,  and  in  1854 
he  was  appointed  to  the  principalship  of  St  Mary's  College, 
St  Andrews.  The  appointment  was  immediately  followed 
by  the  appearance  of  his  Burnet  prize  essay  on  Theism. 
At  St  Andrews,  where  he  held  along  with  the  principal- 
ship  the  post  of  professor  of  systematic  theology  and 
apologetics,  his  work  as  a  teacher  was  distinguished  by 
several  features  which  at  that  time  were  new.  He  lectured 
on  comparative  theology  and  treated  doctrine  historically, 
as  being  not  a  fixed  product  but  a  growth.  From  the 
first  he  secured  the  attachment  and  admiration  of  his 
students.  In  1862  he  was  appointed  one  of 'the  clerks  of 
the  General  Assembly,  and  from  that  time  forward  he  took 
a  leading  part  in  the  councils  of  the  Church  of  Scotland. 
In  1878  he  was  chosen  moderator  of  the  Assembly.  No 
one,  except  perhaps  Dr  Robert  Lee,  has  done  more  during 
the  last  generation  to  widen  the  national  church.  Two 
positions  on  which  he  repeatedly  insisted  in  the  Assembly 
have  taken  a  firm  hold  of  the  mind  of  that  church, — first, 
that  it  is  of  the  essence  of  a  church  to  be  comprehensive 
of  various  views  and  tendencies,  and  that  a  national  church 
especially  should  seek  to  represent  all  the  elements  of  the 
life  of  the  nation ;  secondly,  that  subscription  to  a  creed 
can  bind  no  one  to  all  its  details,  but  only  to  the  sum  and 
substance,  or  the  spirit,  of  the  symbol.  For  three  years 
before  his  death  he  was  convener  of  the  church  interests 
committee  of  the  Church  of  Scotland,  which  had  to  deal 
with  a  great  agitation  for  disestablishment.  He  was  also 
deeply  interested  in  the  reorganization  of  education  in 
Scotland,  both  in  school  and  university,  and  acted  as  one 


of  the  temporary  board  which  settled  the  primary  school 
system  under  the  Education  Act  of  1872.  His  death  took 
place  at  Torquay  on  13th  February  1886. 

Tulloch's  best  known  works  are  collections  of  biographical 
sketches  of  the  leaders  of  great  movements  in  church  history,  such 
as  the  Reformation  and  Puritanism.  His  most  important  book, 
National  Theology  aiid  Christian  Philosophy  (1872),  is  one  in  which 
the  Cambridge  Platouists  and  other  leaders  of  dispassionate  thought 
in  the  17th  century  are  similarly  treated.  He  delivered  the  second 
series  of  the  Croall  lectures,  on  the  Doctrine  of  Sin,  which  were 
afterwards  published.  He  also  published  a  small  work,  The  Christ 
of  the  Gospels  and  the  Christ  of  History,  in  which  the  views  of  Renan 
on  the  gospel  history  were  dealt  with  ;  a  monograph  on  Pascal  for 
Blackwood's  Foreign  Classics  series  ;  and  a  little  work,  Beginning 
Life,  addressed  to  young  men,  written  at  an  earlier  period.  A  Life 
of  Tulloch  by  Mrs  Oliphajit  is  in  preparation. 

TULLUS  HOSTILIUS,  third  legendary  king  of  Rome, 
is  represented  as  having  reigned  for  thirty-two  years 
(670-638  B.C.).  His  successful  wars  with  Alba,  Fidenae, 
and  Veii  shadow  forth  the  earlier  conquests  of  Latian 
territory  and  the  first  extension  of  the  Roman  domain 
beyond  the  walls  of  Rome.  See  ROME,  vol.  xx.  p.  733. 

TUMKUR,  or  TOOMKOOR,  a  district  of  India,  in  the  west 
of  the  Xandidriig  division  of  Mysore,  situated  between  12° 
43'  and  14°  10'  N.  lat.  and  76"  10'  and  77°  30'  E.  long., 
with  an  area  of  3420  square  miles.  It  is  bounded  on  the 
north  by  the  Bellary  district,  on  the  east  by  Kolar  and 
Bangalore,  on  the  south  by  Mysore,  and  on  the  west  by 
Chitaldrug  and  Hassan.  Tumkur  consists  chiefly  of  elevated 
land  intersected  by  river  valleys.  A  range  of  hills  rising 
to  nearly  4000  feet  crosses  it  from  north  to  south,  and 
forms  the  water-parting  between  the  systems  of  the  Krishna 
and  the  Kaveri.  The  principal  streams  are  the  Jayamangala 
and  the  Shimsha.  The  mineral  wealth  of  Tumkur  is  con 
siderable  :  iron  is  obtained  in  large  quantities  from  the 
hill  sides ;  and  excellent  building  stone  is  quarried.  The 
slopes  of  the  Devaray-durga  Hills,  a  tract  of  18  square  miles, 
are  clothed  with  forests,  in  which  large  game  are  numerous, 
including  tigers,  leopards,  bears,  and  wild  hogs.  The 
climate  of  Tumkur  is  generally  considered  as  equable  and 
healthy ;  the  average  annual  rainfall  amounts  to  nearly  33 
inches.  The  Mysore  State  Railway  enters  the  district  at 
the  south-east  corner  and  traverses  it  to  the  west. 

In  1881  the  population  of  Tumkur  numbered  413,183  (males 
203,253,  females  209,930),  embracing  395,443  Hindus,  17,130 
Mohammedans,  and  603  Christians.  •  Tumkur  town,  situated  at  the 
base  of  the  Devaray-durga  Hills,  43  miles  north-west  of  Bangalore, 
with  a  population  of  9909,  is  the  administrative  headquarters.  The 
cultivated  products  consist  chiefly  of  rdgi,  millet,  wheat,  sugar 
cane,  various  pulses,  and  oil  seeds.  Of  the  total  area  745  square 
miles  are  cultivated  and  1544  cultivable.  The  chief  industries  are 
the  making  of  coarse  cotton  cloths,  woollen  blankets,  and  ropes. 
The  exports  comprise  rdgi,  unhusked  rice,  cocoa-nuts,  areca-nuts, 
earth  salt,  pulses,  and  vegetables  ;  the  imports  include  European 
piece  goods,  rice,  spices,  cotton,  &c. 

The  history  of  Tumkur  is  common  to  the  rest  of  Mysore.  After 
the  assumption  of  the  administration  of  Mysore  by  the  British  in 
1832  the  district  received  its  present  name  and  limits. 

TUMOUR.  See  PATHOLOGY,  vol.  xviii.  p.  367,  and 
SURGERY,  vol.  xxii.  p.  687. 

TUMULUS.  See  ARCHITECTURE,  vol.  ii.  p.  384,  and 
BARROWS,  vol.  iii.  397. 

TUNBRIDGE,  or  TONBRIDGE,  a  town  of  Kent,  England, 
is  situated  on  rising  ground  above  the  Medway,  and  on 
the  South -Eastern  Railway,  41  miles  (by  rail)  south-east 
of  London  and  33  north-west  of  Hastings.  The  Medway 
is  crossed  by  a  stone  bridge,  erected  in  1775.  The  town 
consists  chiefly  of  one  long  main  street  and  a  large  number 
of  suburban  villas.  The  church  of  St  Peter  and  St  Paul, 
chiefly  Decorated  and  Perpendicular  with  some  portions  of 
an  earlier  date,  has  lately  been  restored.  The  grammar 
school,  founded  by  Sir  Andrew  Judd,  an  alderman  of 
London,  in  the  1st  year  of  Edward  VI.,  was  rebuilt  in  1865, 
remodelled  in  1880,  and  extended  in  1887.  Among  other 
public  buildings  are  the  town  hall  and  market  house,  the 
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public  hall,  and  the  free  library.  Some  traffic  is  carried 
on  by  the  Medway,  which  has  been  made  navigable  for 
barges.  Tunbridge  ware,  chiefly  sold  at  Tunbridge  Wells, 
is  largely  manufactured.  There  are  gunpowder  mills  on 
the  banks  of  the  Medway;  and  wool -stapling,  brewing, 
and  tanning  are  carried  on.  The  population  of  the  urban 
sanitary  district  (area  1200  acres)  in  1871  was  8209  and 
in  1881  it  was  9317. 

Tunbridge  owed  its  early  importance  to  the  castle  built  by  Richard, 
earl  of  Clare,  in  the  reign  of  Henry  I.  The  castle  was  besieged  by 
William  Rufus,  was  taken  by  John  in  the  wars  with  the  barons, 
and  again  by  Prince  Edward,  son  of  Henry  III.  Subsequently  it 
became  the  property  of  the  Staffords,  and  on  the  attainder  of  the 
duke  of  Buckingham  in  the  reign  of  Henry  VIII.  was  taken  posses 
sion  of  by  the  crown.  It  was  dismantled  during  the  Civil  War. 
The  remains  now  consist  chiefly  of  a  finely  preserved  gateway  flanked 
by  two  round  towers.  Formerly  it  was  defended  by  three  moats, 
one  of  them  formed  by  the  Medway.  The  lords  of  the  castle  had 
the  right  of  attending  the  archbishops  of  Canterbury  on  state 
occasions  as  chief  butlers. 

TUNBRIDGE  WELLS,  an  inland  watering-place  of 
England,  chiefly  in  Kent  but  partly  in  Sussex,  is  situated 
in  the  midst  of  charming  and  picturesque  scenery,  on  the 
South- Eastern  Railway  and  at  the  terminus  of  a  branch 
line  of  the  London,  Brighton,  and  South  Coast  Railway, 
46  miles  (by  rail)  south-east  of  London  and  5  south  of 
Tunbridge.  It  owes  its  popularity  to  its  chalybeate  spring 
and  its  romantic  situation.  The  wells  are  situated  near 
the  Parade  (or  Pantiles),  a  walk  associated  with  fashion 
.since  the  time  of  their  discovery.  The  houses  and  shops 
in  the  Parade  somewhat  resemble  the  Rows  at  Chester.  It 
was  paved  with  pantiles  in  the  reign  of  Queen  Anne.  The 
town  is  built  in  a  picturesquely  irregular  manner,  and  a 
large  part  of  it  consists  of  districts  called  "  parks,"  occupied 
by  villas  and  mansions.  On  Rusthall  common,  about  a 
mile  from  the  town,  is  the  curiously  shaped  Toad  Rock, 
and  about  a  mile  south-west  the  striking  group  called  High 
Rocks.  The  principal  public  buildings  are  the  pump-room, 
the  town -hall,  the  corn  exchange,  the  public  hall,  the 
mechanics'  institute,  the  friendly  society's  hall,  the  dis 
pensary  and  infirmary,  and  the  provident  dispensary.  The 
Tunbridge  Wells  sanatorium  is  situated  in  grounds  sixty 
acres  in  extent,  and  is  capable  of  receiving  150  visiters. 
There  is  a  large  trade  in  Tunbridge  ware,  which  is  made 
chieflyat  Tunbridge,  and  includes  work  tables,  boxes,  toys, 
etc.,  made  of  hard  woods,  such  as  beech,  sycamore,  holly, 
and  cherry,  and  inlaid  with  mosaic.  The  town  is  governed 
by  a  local  board  of  twenty-four  members.  The  population 
of  the  urban  sanitary  district  (area  3351  acres)  in  1871 
was  19,410  and  in  1881  24,308. 

The  town  owes  its  rise  to  the  discovery  of  the  medicinal  springs 
by  Dudley,  Lord  North,  in  1606.  Henrietta  Maria,  wife  of  Charles 
I.,  retired  to  drink  the  waters  at  Tunbridge  after  the  birth  of  her 
eldest  sou  Charles.  Soon  after  the  Restoration  it  was  visited  by 
Charles  II.  and  Catherine  of  Braganza.  It  was  a  favourite  residence 
of  Anne  previous  to  her  accession,  aud  from  that  time  became  one 
of  the  special  resorts  of  London  fashion.  It  reached  the  height  of 
its  comparative  popularity  in  the  latter  half  of  the  18th  century, 
and  is  specially  associated  with  Colley  Cibber,  Samuel  Johnson, 
Cumberland  the  dramatist,  Garrick,  Richardson,  Reynolds,  Beau 
Nash,  Miss  Chudleigh,  and  Mrs  Thrale.  The  Tunbridge  of  that 
period  is  sketched  with  much  graphic  humour  in  Thackeray's  Vir 
ginians.  Though  it  still  attracts  an  increasing  number  of  visiters, 
its  importance  in  reference  to  London  society  has  considerably 
declined. 

T'UNG-CHOW,  a  sub-prefectural  city  in  Chih-li,  the 
metropolitan  province  of  China,  is  situated  on  the  banks 
of  the  Peiho  in  39°  54'  N.  lat.  and  116°  41'  E.  long.,  about 
12  miles  south-east  of  Peking.  Like  most  Chinese  cities, 
T'ung-Chow  has  appeared  in  history  under  various  names. 
By  the  founder  of  the  Han  dynasty  (206  B.C.)  it  was  called 
Lu-Hien;  with  the  rise  of  the  T'ang  dynasty  (618  A.D.) 
its  name  was  changed  to  Heuen-Chow ;  and  at  the  begin 
ning  of  the  12th  century,  with  the  advent  of  the  Kin 
dynasty  to  power,  Heuen-Chow  became  T'ung-Chow.  The 


city  marks  the  highest  point  at  which  the  Peiho  is  navi 
gable,  and  here  merchandise  for  the  capital  is  transferred 
to  a  canal,  by  which  it  reaches  Peking.  The  city,  which 
is  faced  on  its  eastern  side  by  the  river,  and  on  its  other 
three  sides  is  surrounded  by  populous  suburbs,  is  upwards 
of  3  miles  in  circumference.  The  walls  are  about  45  feet 
in  height  and  about  24  feet  wide  at  the  top.  They  are 
being  allowed  to  fall  into  decay.  Two  main  thoroughfares 
run  through  the  city,  one  connecting  the  north  and  south 
gates,  and  the  other  the  east  and  west  gates.  The  place 
derives  its  importance  from  the  fact  that  it  is  the  port  of 
Peking.  Its  population  was  estimated  at  about  50,000  in 
1887. 

It  was  at  T'ung-Chow  that  Sir  Harry  Parkes,  Sir  Henry  Loch,  and 
their  escort  were  treacherously  taken  prisoners  by  the  Chinese  when 
they  were  sent  forward  by  Lord  Elgin  to  negotiate  terms  of  peace 
after  the  troubles  of  1860. 

TUNGSTEN  (Germ,  wolfram,  or,  antiquated,  scheel}, 
one  of  the  metallic  elements  of  chemistry.  The  mineral 
tungsten  (meaning  in  Swedish  "  heavy  stone ")  used  to 
be  taken  for  a  tin  ore  until  this  was  disproved  by  Cronsted. 
Scheele  showed  in  1781  that  it  is  a  compound  of  lime  with 
a  peculiar  acid,  the  metallic  nature  of  which  was  recog 
nized  in  the  same  year  by  Bergmann.  It  occurs  only  as  a 
component  of  a  number  of  relatively  rare  minerals,  the 
most  important  of  which  are  wolfram  or  wolframite, 
(Fe,  Mn)O.W03,  and  scheelite  (tungsten),  CaOWO3  (see 
MINERALOGY).  The  metal  is  prepared  from  the  pure  oxide 
WO3  by  reduction  with  hydrogen  in  a  platinum  tube  at 
a  high  temperature.  It  forms  resplendent  tin-white  or  grey 
plates,  or  a  dull  black  powder  similar  to  hydrogen-reduced 
iron.  Sp.  gr.  =  19*129,  water  of  4°  C.  =  1  (Roscoe).  It  is 
more  difficult  to  fuse  than  even  MANGANESE  (q.v.).  It  is 
unalterable  in  ordinary  air ;  oxygen  and  even  chlorine  act 
upon  it  only  at  a  high  temperature.  Hydrochloric  and 
sulphuric  acid  do  not  attack  it.  Nitric  acid  attacks  it  slowly, 
aqua  regia  readily,  with  formation  of  the  trioxide  WO3. 
Impure  tungsten  is  now  being  prepared  industrially  for 
the  production  of  a  peculiar  kind  of  steel  (see  IRON,  vol. 
xiii.  p.  352). 

Chlorides. — Tungsten  forms  four  chlorides, — WCl^  WC14,  WC15, 
WCle.  The  highest,  WCle,  is  obtained  by  heating  the  pure  powdery 
metal  in  a  current  of  absolutely  pure  chlorine.  In  the  presence 
of  moisture  or  air  oxy-chlorides  are  produced.  It  sublimes  off  as  a 
dark  red  liquid,  freezing  into  crystals.  These  fuse  at  275°  C.  and 
re-solidify  at  270°  ;  the  liquid  boils  at  346° '7.  The  sp.  gr.  of  the 
vapour  is  in  accordance  with  the  formula  at  350° ;  at  higher  tempera 
tures  it  dissociates  into  WC15  and  free  C12  (Roscoe).  When  the  vapour 
of  WC16  is  passed  over  heated  trioxide,  the  two  bodies  unite,  W03 
with  2WC16  into  3WOC14,  forming  magnificent  red  needles,  which 
fuse  at  210Q>4  and  boil  at  227° -5  C.  (Wohler).  Both  compounds, 
WClg  and  WOC14,  are  decomposed  by  water,  the  oxy-chloride  more 
readily,  with  formation  of  hydrochloric  acid  and  trioxide.  For 
other  chlorides  and  oxy-chlorides,  see  the  ordinary  hand-books  of 
chemistry. 

Oxides,  WO^  and  WO^  and  Compounds  of  These  with  Each  Other. 
— The  trioxide,  popularly  known  as  tungstic  acid,  is  the  more 
important.  Impure  trioxide  is  producible  by  treating  scheelite 
( W03CaO)  with  hot  hydrochloric  acid.  Wolframite  is  not  so  readily 
decomposed ;  but  when  fused  with  twice  its  weight  of  chloride  of 
calcium  it  passes  into  lime  salt,  obtainable  as  an  insoluble  residue  by 
lixiviation  of  the  fuse  with  water.  The  oxide  obtained  forms  a  yel- 
low  powder  insoluble  in  water  and  in  hydrochloric  acid.  To  purify 
it,  it  is  washed,  dissolved  in  aqueous  ammonia,  aud  the  filtered 
solution  evaporated,  when  an  acid  tungstate  of  ammonia  separates 
out  in  scales  of  great  purity.  These,  when  heated  in  air,  leave 
behind  them  a  pseudo-morphose  of  pure  yellow  oxide.  Trioxide  of 
tungsten  combines  with  basic  oxides  into  tungstates  ;  but  the  pro 
portion  in  which  it  unites  with  a  given  base  is  subject  to  great 
variation  :  for  instance,  the  quantity  NajO  of  soda  unites  into  so 
many  definite  tungstates  with  1,  1£,  2,  2£,  2|,  2£,  4  times  W03 
and  in  each  case  more  or  less  of  water.  To  each  of  these  soda 
salts  corresponds  theoretically  a  certain  tungstic  acid, — to  the  salt 
Xa.jOW206,  for  instance,  the  acid  H2OW206  or  H2Wa07.  But  few 
of  these  hydrates  actually  exist,  and"  they  are  not  individual  acids 
in  the  sense  in  which  the  three  phosphoric  acids  are,  except  per 
haps  that  remarkable  substance  known  as  metatungstic  acid, 
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H2W4013  +  7H20.  This  acid  forms  crystals  of  the  stated  composi 
tion  ;  it  dissolves  in  water  and  the  solution  unites  with  bases  into 
meta-tungstates.  Most  meta-tungstates  are  soluble  in  water ;  of  the 
tungstates  proper  only  the  alkali  salts  are  so  soluble.  The  soda 
tuugstate,  5Na20 .  12W03  +  xHoO,  known  as  para-tungstate  of  soda, 
is  made  industrially  by  fusing  wolframite  with  carbonate  of  soda 
and  lixiviating  the  fuse  with  water.  The  insoluble  oxides  of  iron 
and  manganese  are  filtered  off ;  the  filtrate,  while  still  hot,  is  nearly 
neutralized  with  hydrochloric  acid  and  allowed  to  crystallize,  ft 
forms  large  crystals  containing  twenty-one,  twenty-five,  or  twenty- 
eight  times  H20  according  to  the  temperature  at  which  they  are 
formed.  The  salt  has  been  recommended  as  a  mordant  in  dyeing 
and  calico-printing,  but  has  not  taken  root  in  these  industries. 
Oppenheim  and  Versmann  recommended  it  before  1862  as  the  best 
means  for  rendering  textile  fabrics  uninflammable.  If  a  solution 
of  the  para-tungstate  is  boiled  with  hydrated  tungstic  acid  (as  ob 
tained  by  precipitating  any  ordinary  alkaline  tungstate  solution 
with  hydrochloric  acid  in  the  heat),  or  is  simply  mixed  with  excess 
of  acetic  acid,  the  meta-tungstate  is  formed  ;  in  the  latter  case  it 
separates  out  as  a  heavy  oil.  Meta-tungstate  of  soda  forms  octa 
hedral  crystals  of  the  composition  Na20.  4W03  +  10H20.  If  con 
centrated  warm  solutions  of  this  salt  and  the  equivalent  quantity 
of  chloride  of  barium  are  mixed  and  allowed  to  cool  after  addition 
of  a  little  hydrochloric  acid,  meta-tuugstate  of  barium  crystallizes 
out  as  BaO.  4W03  +  9H2O,  in  large  quadratic  pyramids  which  ai-e 
very  easily  soluble  in  water.  From  this  salt  the  free  acid  is  easily 
produced  by  addition  of  the  exact  quantity  of  sulphuric  acid  re 
quired  to  precipitate  the  baryta,  and  from  it  any  other  meta- 
tungstate  is  easily  produced.  Meta  -  tungstic  acid  solution  is  a 
sensitive  and  characteristic  precipitant  for  almost  all  alkaloids 
(strychnine,  quinine,  &c. ).  The  alkaloid,  whatever  its  name,  goes 
down  as  a  flocculent  insoluble  meta-tungstate.  Tungstic  acid  com 
bines  with  phosphoric  acid  and  with  silicic  acids  into  highly  com 
plex  phospho-tungstic  acids  and  silico-tungstic  acids.  Of  the  for 
mer  there  is  quite  a  series,  each  consisting  of  one  P20S  united  with 
respectively  fourteen,  sixteen,  eighteen,  twenty,  twenty-two,  twenty- 
four  times  W03  and  six  H20  of  basic  water.  Of  silico-tungstic 
acids  three  are  known,  namely,  one  4H20  .SiO., .  10\V03  +  3Aq  and 
two  SiO.,.  12W03A-H20.  All  these  complex  acids  (both  kinds)  are 
easily  soluble  in  water.  The  phospho-acids  are  delicate  precipitauts 
for  all  alkaloids. 

The  binoxide,  W02,  is  obtained  when  the  trioxide  is  reduced  by 
hydrogen  at  a  dull  red  heat.  This  oxide  is  very  prone  to  pass  into 
trioxide  or  tungstate.  An  interesting  and  beautiful  class  of  com 
pounds  of  W03,  W02,  and  bases  are  known  as  tungsten  bronzes.  The 
first  of  these  was  discovered  by  Wb'hler.  Normal  tungstate  of  soda, 
Na2OW03,  is  fused,  and  trioxide  added  to  it  as  long  as  it  dissolves. 
The  product  is  then  heated  in  hydrogen  as  long  as  water  goes  away, 
and  the  substance  thus  reduced  is  exhausted  successively  with  water, 
hydrochloric  acid,  caustic  potash  ley,  and  again  with  water.  A 
residue  of  the  composition  Na^O  .  W206+  W02  remains  in  the  shape 
of  magnificent  gold -like  lustrous  cubes,  of  specific  gravity  6'617, 
which  conduct  electricity  like  a  metal.  Only  hydrofluoric  acid 
dissolves  this  soda-tungsten  bronze.  There  are"  a  number  of  other 
tungsten  bronzes,  all  distinguished  by  metallic  lustre  and  magni 
ficent  purple,  red,  yellow,  or  blue  colours. 

Analysis. — Oxides  of  tungsten  dissolve  in  fused  microcosmic  salt, 
Na,OP205  ;  the  bead  becomes  blue  in  the  reducing  flame,  in  the 
presence  of  iron  blood -red,  and  in  the  oxidizing  flame  colourless. 
When  heated  on  charcoal  with  (not  too  much)  carbonate  of  soda  or 
cyanide  of  potassium  in  the  reducing  flame,  they  yield  a  grey  heavy 
powder  of  metal,  obtainable  by  elutriation.  The  process  fails  in  the 
presence  of  too  much  alkali.  Insoluble  tungstates  (e.g.,  the  ordi 
nary  tungsten  minerals)  are  disintegrable  by  fusion  with  alkaline 
carbonate  ;  the  fuse,  when  treated  with  water,  yields  a  solution  of 
alkaline  tungstate.  This  solution,  when  mixed  with  excess  of  hydro 
chloric  acid,  gives  a  white  precipitate  of  hydrated  trioxide,  which 
on  boiling  becomes  yellow  by  partial  dehydration.  The  yellow 
unignited  precipitate  is  soluble  in  aqueous  ammonia.  If  tungstate 
of  alkali  solutions  are  mixed  with  hydrochloric  acid  and  then  treated 
with  metallic  zinc,  they  become  blue  through  the  formation  of 
a  compound  of  W03  and  W02  or  rather  the  respective  chloride  ; 
this  reaction  gains  in  denniteness  through  the  presence  of  phosphoric 
acid.  (w>  D.) 

TUNGUSES,  a  wide-spread  Asiatic  people,  forming  a 
main  branch  of  the  Mongol  division  of  the  Mongol-Tatar 
family.  They  are  the  Tung-hu  of  the  Chinese,  probably  a 
corrupt  form  of  tonki  or  donki,  that  is,  "men"  or  "people." 
The  Russian  form  Tungus,  wrongly  supposed  to  mean  "lake 
people,"  appears  to  occur  first  in  the  Dutch  writer  Massa 
(1612);  but  the  race  has  been  known  to  the  Russians  ever 
since  they  reached  the  Yenisei.  The  Tungus  domain, 
covering  many  hundred  thousand  square  miles  in  central 
and  east  Siberia  and  in  the  Amur  basin,  stretches  from 


the  Yenisei  eastwards  to  the  Pacific,  where  it  occupies 
most  of  the  seaboard  between  Corea  and  Kamchatka.  It 
also  reaches  the  Arctic  Ocean  at  two  points,  in  the  Nisovaya 
tundra,  west  of  the  Khatanga  river,  and  in  a  comparatively 
small  enclosure  in  the  Yana  basin  over  against  the  Liakhoff 
(New  Siberia)  Archipelago.  But  the  Tunguses  proper  are 
chiefly  centred  in  the  region  watered  by  the  three  large 
eastern  tributaries  of  the  Yenisei,  which  from  them  take 
their  names  of  the  Upper,  Middle  or  Stony,  and  Lower 
Tunguska.  Here  the  Tunguses  are  known  to  the  Samoyedes 
by  the  name  of  Aiya  or  "younger  brothers,"  implying  a 
comparatively  recent  immigration  (confirmed  by  other  in 
dications)  from  the  Amur  basin,  which  appears  to  be  the 
original  home  both  of  the  Tunguses  and  of  the  closely- 
allied  Manchus.  The  Amur  is  still  mainly  a  Tungus  river 
almost  from  its  source  to  its  mouth :  the  Oroches  (Orochus), 
Daurians,  Birars,  Golds,  Manegrs,  Sanagirs,  Ngatkons, 
Nigidals,  and  some  other  aboriginal  tribes  scattered  along 
the  main  stream  and  its  affluents, — the  Shilka,  Sungari,  and 
Usuri, — are  all  of  Tungus  stock  and  speech.  On  the  Pacific 
the  chief  subdivisions  of  the  race  are  the  Lamuts,  or  "  sea 
people,"  grouped  in  small  isolated  hunting  communities 
round  the  west  coast  of  the  Sea  of  Okhotsk,  and  further 
south  the  Yu-pi-ta-tze  ("fish  clad"),  the  Tazi  of  the 
Russians,  between  the  Amur  delta  and  Corea.  The  whole 
race,  exclusive  of  Manchus,  numbers  probably  about 
80,000,  of  whom  15,000  are  in  the  Amur  basin,  the  rest 
in  Siberia. 

The  Tungus  type  is  essentially  Mongolic,  being  characterized  by 
broad  flat  features,  small  nose,  wide  mouth,  thin  lips,  small  black 
and  somewhat  oblique  eyes,  black  lank  hair,  dark  olive  or  bronze 
complexion,  low  stature,  averaging  not  more  than  five  feet  four 
inches  ;  they  are  distinguished  from  other  Mongolic  peoples  by  the 
square  shape  of  the  skull  and  the  slim,  wiry,  well-proportioned  figure. 
This  description  applies  more  especially  to  the  Tunguska  tribes, 
who  may  be  regarded  as  typical  Tunguses,  and  who,  unlike  most 
other  Mongols,  betray  no  tendency  to  obesity.     They  are  classed 
by  the  Russians,  according  to  their  various  pursuits,  as  Reindeer, 
Horse,  Cattle,  Dog,   Steppe,   and  Forest  Tunguses.      A  few  have 
become  settled  agriculturists ;  but  the  great  bulk  of  the  race  are 
still  essentially  forest  hunters,  using  the  reindeer  both  as  mounts 
and  as  pack  animals.     Nearly  all  lead  nomad  lives,  in  pursuit  of 
fur-bearing  animals,  whose  skins  they  supply  to  Russian  and  Yakut 
traders,  in  exchange  for  provisions,  clothing,  and  other  necessaries 
of  life.     The  picturesque  and  even  elegant  national  costume  shows 
in  its  ornamentation  and  general  style  decided  Japanese  i»fluence, 
due  no  doubt  to  long -continued  intercourse  with  that  nation  at 
some  period  previous  to  the  spread  of  the  race   from  the  Amur 
valley  to  Siberia.      Many  of  the  Tungus  tribes  have  been  baptized, 
and  are,  therefore,  reckoned  as  "Greek  Christians";  but  Russian 
orthodoxy  has  not  penetrated  far  below  the  surface,  and  most  of 
them  are  still  at  heart  Shamanists  and  nature  -worshippers,  secretly 
keeping  the  teeth  and  claws  of  wild  animals  as  idols  or  amulets, 
and  observing  Christian  rites  only  under  compulsion.     But,  whether 
Christians  or  pagans,  all  alike  are  distinguished  above  other  Asiatics, 
perhaps  above  all  other  peoples,  for  their  truly  noble  moral  qualities. 
All  observers  describe  them  as  "  cheerful  under  the  most  depressing 
circumstances,  persevering,  open-hearted,  trustworthy,  modest  yet 
self-reliant,  a  fearless  race  of  hunters,  born  amidst  the  gloom  of 
their  dense  pine-forests,  exposed  from  the  cradle  to  every  danger 
from  wild  beasts,  cold,  and  hunger.     Want  and  hardships  of  every 
kind  they  endure  with  surprising  fortitude,  and  nothing  can  induce 
them  to  take  service  under  the  Russians  or  quit  their  solitary  wood 
lands  "  (Keane's  Asia,  p.   479).       Their  numbers  are  steadily  de 
creasing  owing   to   the  ravages  of  small-pox,   scarlet   fever,  and 
especially  famine,  their  most  dreaded  enemy.    Their  domain  is  also 
being  continually  encroached  upon  by  the  aggressive  Yakuts  from 
the  north  and  east,  and  from  the  south  by  the  Slavs,  now  settled 
in  compact  bodies  in  the  province  of  Irkutsk  about  the  upper  course 
of  the  Yenisei.     It  is  remarkable  that,  while  the  Russians  often  show 
a  tendency  to  become  assimilated  to  the  Yakuts,  the  most  vigorous 
and  expansive  of  all  the  Siberian  peoples,  the  Tunguses  everywhere 
yield  before  the  advance   of  their  more   civilized   neighbours  or 
become  absorbed  in  the  surrounding  Slav  communities.     In  the 
Amur  valley  the  same  fate  is  overtaking  the  kindred  tribes,  who 
are  disappearing  before  the  great  waves  of  Chinese  migration  from 
the  south  and  Russian  encroachments  both  from  the  east  and  west. 
In  1880  the  Oroches  were  already  reduced  to  about  260,  and  the 
Tazi  to  a  little  over  200.     For  the  philological  relations  of  the 
Tunguses,  see  vol.  xviii.  p.  779. 
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THIS  group  of  animals  was  formerly  regarded  as  con 
stituting  along  with  the  Polyzoa  and  the  Brachio- 
pnda  the  invertebrate  class  Molluscoidea.  It  is  now  known 
to  be  a  degenerate  branch  of  the  Chordata,  and  to  be  more 
nearly  related  to  the  Vertebrata  than  to  any  group  of  the 
Invertebrata 

HISTORY.1 

More  than  two  thousand  years  ago  Aristotle  gave  a 
short  account  of  a  Simple  Ascidian  under  the  name  of 
Tethyum.  He  described  the  appearance  and  some  of  the 
more  important  points  in  the  anatomy  of  the  animal. 
From  that  time  onwards  to  little  more  than  a  century  ago, 
although  various  forms  of  Ascidians  had  been  briefly  de 
scribed  by  writers  on  marine  zoology,  comparatively  little 
advance  was  made  upon  the  knowledge  of  Aristotle. 
Schlosser  and  Ellis,  in  a  paper  containing  a  description  of 
Botryllus,  published  in  the  Philosophical  Transactions  of 
the  Royal  Society  for  1756,  first  brought  the  Compound 
Ascidians  into  notice ;  but  it  was  not  until  the  commence 
ment  of  the  19th  century,  as  a  result  of  the  careful  ana 
tomical  investigations  of  Cuvier  (z)  upon  the  Simple 
Ascidians  and  of  Savigny  (2}  upon  the  Compound,  that 
the  close  relationship  between  these  two  groups  of  the 
Tunicata  was  conclusively  demonstrated.  Up  to  1816, 
the  date  of  publication  of  Savigny's  great  work  (.?),  the 
few  Compound  Ascidians  then  known  had  been  generally 
regarded  as  Alcyonaria  or  as  Sponges;  and,  although 
many  new  Simple  Ascidians  had  been  described  by  0.  F. 
Miiller  (4)  and  others,  their  internal  structure  had  not 
.  been  investigated.  Lamarck  (j)  in  1816,  chiefly  as  the 
result  of  the  anatomical  discoveries  of  Savigny  and  Cuvier, 
instituted  the  class  Tunicata,  which  he  placed  between  the 
Radiata  and  the  Vermes  in  his  system  of  classification. 
The  Tunicata  included  at  that  time,  besides  the  Simple 
and  the  Compound  Ascidians,  the  pelagic  forms  Pyrosoma, 
which  had  been  first  made  known  by  Peron  in  1804,  and 
Salpa,  described  by  Forskal  in  1775. 

Chamisso  in  1820  made  the  important  discovery  that 
Salpa  in  its  life-history  passes  through  the  series  of  changes 
which  were  afterwards  more  fully  described  by  Steenstrup 
in  1842  as  "alternation  of  generations";  and  a  few  years 
later  Kuhl  and  Van  Hasselt's  investigations  upon  the  same 
animal  resulted  in  the  discovery  of  the  alternation  in  the 
directions  in  which  the  wave  of  contraction  passes  along 
the  heart  and  in  which  the  blood  circulates  through  the 
body.  It  has  since  been  found  that  this  observation  holds 
good  for  all  groups  of  the  Tunicata.  In  1826  H.  Milne- 
Edwards  and  Audouin  made  a  series  of  observations  on 
living  Compound  Ascidians,  and  amongst  other  discoveries 
they  found  the  free-swimming  tailed  larva,  and  traced  its 
development  into  the  young  Ascidian.  Milne -Ed wards 
(5)  also  founded  the  group  of  "Social"  Ascidians,  now 
known  as  the  Clavelinidae,  and  gave  a  classification  of  the 
Compound  Ascidians  which  was  universally  accepted  for 
many  years.  From  the  year  1826  onwards  a  number  of 
new  and  remarkable  forms  were  discovered,  as,  for  instance, 
some  of  the  Boltcninse  (Macleay),  Chelyosoma  (Broderip  and 
Sowerby,  and  afterwards  Eschricht),  Oikopleura  (Mertens), 
Perophora  (Lister),  Pelonaia  (Forbes  and  Goodsir),  Chondro- 
stachys  and  Diplosoma  (Denis  Macdonald),  Diazona  (Forbes 
and  Goodsir),  and  Ehodosoma  (Ehrenberg,  and  afterwards 
Lacaze-Duthiers). 

In  1845  Carl  Schmidt  (6)  first  announced  the  presence 

1  Only  the  more  important  works  can  be  mentioned  here.  For  a 
more  detailed  account  of  the  history  of  the  group  and  a  full  biblio 
graphy,  see  (17)  in  the  list  of  works  at  the  end  of  this  article. 


in  the  test  of  some  Ascidians  of  "  tunicine,"  a  substance 
very  similar  to  cellulose,  and  in  the  following  year  Lowig 
and  Kolliker  (7}  confirmed  the  discovery  and  made  some 
additional  observations  upon  this  substance  and  upon  the 
structure  of  the  test  in  general.     Huxley  (8),  in  an  im-  Huxley, 
portant  series  of  papers  published  in  the  Transactions  of 
the  Royal  and  Linnean  Societies  of  London  from  1851  on 
wards,  discussed  the  structure,  embryology,  and  affinities 
of  the  pelagic  Tunicates  Pyrosoma,  Salpa,  Doliolum,  and 
Appendicularia.    These  important  forms  were  also  investi 
gated  about  the  same  time  by  Gegenbaur,  Vogt,  H.  Miiller, 
Krohn,  and  Leuckart.     The  most  important  epoch  in  the 
history  of  the  Tunicata  is  the  date  of  the  publication  of 
Kowalevsky's  celebrated  memoir  upon  the  development  of  Kowa- 
a  Simple  Ascidian  (p).    The  tailed  larva  had  been  previously  levsky. 
discovered  and  investigated  by  several  naturalists — notably  Tailed 
H.  Milne-Edwards  (j),  J.  P.  van  Beneden  (/o),  and  Krohn lajva< 
(77) ;  but  its  minute  structure  had  not  been  sufficiently 
examined,  and  the  meaning  of  what  was  known  of  it  had 
not  been  understood.     It  was  reserved  for  Kowalevsky  in  Eelation- 
1866  to  demonstrate  the  striking  similarity  in  structure  ship  to 
and  in  development  between  the  larval  Ascidian  and  the  Vert«- 
vertebrate  embryo.    He  showed  that  the  relations  between  brates- 
the  nervous  system,  the  notochord,  and  the  alimentary 
canal  are  much  the  same  in  the  two  forms,  and  have  been 
brought  about  by  a  very  similar  course  of  embryonic  de 
velopment.      This   discovery  clearly   indicated   that   the 
Tunicata  are  closely  allied  to  Amphioxus  and  the  Verte 
brata,  and  that  the  tailed  larva  represents  the  primitive 
or  ancestral  form  from  which  the  adult  Ascidian  has  been 
evolved  by  degeneration,  and  this  led  naturally  to  the  view 
usually  accepted  at  the  present  day,  that  the  group  is  a 
degenerate  side-branch  from  the  lower  end  of  the  phylum 
Chordata,  which  includes  the  Tunicata  (  Urochorda},  Amphi 
oxus  (Cephalochorda),  and  the  Vertebrata.     Kowalevsky's 
great  discovery  has  since  been  confirmed  and  extended  to 
all  other  groups  of  the  Tunicata  by  Kupffer  (12],  Giard  Kupffer, 
(13  and  /j),  and  others.     Important  observations  upon  Giard,  &c. 
the  process  of  gemmation  and  the  formation  of  colonies  in  Gemma- 
various  forms  of  Compound  Ascidians  have  been  made  by  tion. 
Krohn,   Metschnikoff,   Kowalevsky,   Ganin,   Giard,   Delia 
Valle,  and  others,  and  have  gradually  led  to  the  establish 
ment  of  the  general  principle,  that  all  the  more  important 
layers  of  the  bud  are  derived  more  or  less  directly  from 
the  corresponding  regions  in  the  body  of  the  parent. 

In  1872  Fol  (14)  added  largely  to  the  knowledge  of  the  Fol,  &c. 
Appendiculariidse,  and  Giard  (75)  to  that  of  the  Compound 
Ascidians.     The  latter  author  described  a  number  of  new 
forms  and  remodelled  the  classification  of  the  group.    The 
most  important  additions  which  have  been  made  to  the 
Compound  Ascidians  since  Giard's  work  have  been  those 
described  by  Von  Drasche  (16}  from  the  Adriatic  and 
those  discovered  by  the  "Challenger"  expedition  (//). 
The  structure  and  the  systematic  arrangement  of  the  Simple 
Ascidians  have  been  mainly  discussed  of  recent  years  by 
Alder  and  Hancock  (18],  Heller  (19),  Lacaze-Duthiers 
(20),  Traustedt  (<?/),  and  Herdman  (17,  22}.     In  1874 
Ussoff  (23)  investigated  the  minute  structure  of  the  nervous  sub 
system  and  of  the  underlying  gland,  which  was  first  dis-  neural 
covered  by  Hancock,  and  showed  that  the  gland  has  aSland 
duct  which  communicates  with  the  front  of  the  branchial  ^dsal 
sac  or  pharynx  by  an  aperture  in  the  dorsal  (or  "olfactory")  tubercle, 
tubercle.     In  an  important  paper  published  in  1880  Julin 
(24)  dreAv  attention  to  the  similarity  in  structure  and  rela 
tions  between  this  gland  and  the  hypophysis  cerebri  of  the 
vertebrate  brain,  and  insisted  upon  their  homology.     He 
suggests  that  they  perform  a  renal  function.    The  Thaliacea 
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have  of  late  years  been  the  subject  of  several  very  import- 
Thali-     ant  memoirs.      The  researches  of  Todaro,  Brooks  (23), 
*cea..       Salensky  (s6\  and  others  have  elucidated  the  embryology, 
the  gemmation,  and  the  life-history  of  the  Salpidse ;  and 
Grobben,  Barrois  (.?/),  and  more  especially  Uljanin  (28) 
have  elaborately  worked  out  the  structure  and  the  details 
of  the  complicated  life-history  of  the  Doliolidx.     Finally, 
in  an  important  work  published  in  1886  on  the  morpho- 
Van        logy  of  the  Tunicata,  E.  van  Beneden  and  Julin  (jo)  have, 
Beuedeu  mainly  as  the  result  of  a  close  comparison  of  the  embryo 
logy  of   Ascidians  with   that   of   Amphioxus   and   other 
Cliordata,  added  considerably  to  our  knowledge  of  the 
position  and  affinities  of  the  Tunicata,  and  of  the  exact 
relations  of  their  organs  to  the  corresponding  parts  of  the 
body  in  the  Vertebrata. 

ANATOMY. 

Asddia  As  a  type  of  the  Tunicata,  Ascidia  mentula,  one  of  the 
mentuki.  }arger  species  of  the  Simple  Ascidians,  may  be  taken.  This 

species  is  found  in  most  of  the  European  seas,  generally  in 
External  shallow  water  on  a  muddy  bottom.  It  has  an  irregularly 

ovate  form,  and  is  of  a  dull  grey  colour.     It  is  attached  to 

some  foreign  object  by  one  end  (fig.  1 ).     The  opposite  end 

of  the  body  is  usually  nar-  br 

row,  and  it  has  a  terminal 

opening  surrounded  by  eight 

rounded  lobes.     This  is  the 

mouth  or  branchial  aperture, 

and  it  always  indicates  the 

anterior  end l  of  the  animal. 

About  half-way  back  from 

the  anterior  end,  and  on  a 

rounded  projection,  is  the 

atrial  or  cloacal  aperture — 

an  opening  surrounded  by 

six  lobes — which  is  always 

placed  upon  the  dorsal  re 
gion.  When  the  Ascidian 

is  living  and  undisturbed, 

water   is   being   constantly 

drawn     in     through     the 

branchial      aperture      and 

passed    out     through     the 

atrial.  If  coloured  par 
ticles  be  placed  in  the 

water   near   the  apertures, 

they  are  seen  to  be  sucked 

into  the  body  through  the 

branchial  aperture,  and  after 

a  short  time  some  of  them 

are  ejected  with  consider 
able  force  through  the  atrial 

aperture.      The  current  of  „ 

FIG.  1. — Asndiu  mentula  from  the  right 
water   passing   in    IS    for   re-      side.     ««,  atrial  aperture ;  br,  branchial 

spiratory  purposes,  and   it    •****•:*•**•   (Original.) 
also  conveys  food  into  the  animal.     The  atrial  current  is 
mainly  the  water  which  has  been  used  in  respiration,  but 
it  also  contains  all  excretions  from  the  body,  and  at  times 
the  ova  and  spermatozoa  or  the  embryos. 

The  test.  The  outer  grey  part  of  the  body,  which  is  attached  at 
or  near  its  posterior  end  and  penetrated  by  the  two  aper 
tures,  is  the  "test."  This  is  a  firm  gelatinous  cuticular 
secretion  from  the  outer  surface  of  the  ectoderm,  which  is 
a  layer  of  flat  cells  lining  its  inner  surface.  Although  at 
first  produced  as  a  cuticle,  the  test  soon  becomes  organized 
by  the  migration  into  it  of  cells  derived  from  the  ectoderm 
(see  fig.  2).  These  test  cells  may  remain  as  rounded  or 
fusiform  or  stellate  cells  imbedded  in  the  gelatinous  matrix, 
to  which  they  are  constantly  adding  by  secretions  on  their 

1  Some  writers  use  a  different  nomenclature  of  regions  ;  see  (77). 
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,  /  FIG.  2.—  Diagrammatic  section  of  part  of  mantle  and  test 

deposit     of  an  Ascidian,  showing  the  formation  of  a  vessel  and 
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surfaces;  or  they  may  develop  vacuoles  in  their  proto 
plasm,  which  become  larger  and  fuse  to  form  a  huge  ovate 
clear  cavity  tc  A  ?  mc 

(a  "  bladder  ^J, 
cell  "),  sur- 
rounded  by  a 
delicate  film 
of  protoplasm 
and  having  -  . 

the  nucleus 
still  visible  at 
one  point ;  or 
they  may  form 
pigment  gran 
ules  in  the  pro 
toplasm  ;  or, 
lastly,  they 
may 

the  structure  of  the  test,    m,  mantle  ;  e,  ectoderm ;  tc 
test  cell ;  tm,  matrix  ;  We,  bladder  cell ;  *,  tf,  blood  sinus 

lime,    SO    that     in  mantle  being  drawn  out  into  test ;  me,  mantle  cells  ; 

one  or  several     y>  sel"*uin  °*  vessel-    (From  Herdman,  Challenger  Report. 

of  them  together  produce  a  calcareous  spicule  in  the  test. 
Only  the  unmodified  test  cells  and  the  bladder  cells  are 
found  in  Ascidia  mentula.     Calcareous  spicules  are  found 
chiefly  in  the  Didemnidx,  amongst  Compound  Ascidians  ; 
but  pigmented  cells  may  occur  in  the  test  of  almost  all 
groups  of  Tunicata.    The  matrix  in  which  these  structures 
are  imbedded  is  usually  clear  and  apparently  homogeneous ; 
but  in  some  cases  it  becomes  finely  fibrillated,  especially 
in  the  family  Cynthiidx.    It  is  this  matrix  which  contains 
tunicine.     At  one  point  on  the  left  side  near  the  posterior 
end  a  tube  enters  the  test,  and  then  splits  up  into  a  num 
ber  of  branches,  which  extend  in  all  directions  and  finally 
terminate  in  rounded  enlargements  or  bulbs,  situated  chiefly 
in  the  outer  layer  of  the 
test.       These     tubes     are 
known  as  the  "  vessels  "  of 
the  test,  and  they  contain 
blood.       Each     vessel    is 
bounded  by  a  layer  of  ec 
toderm  cells  lined  by  con 
nective  tissue  (fig.  3,  7^), 
and    is   divided   into   two 
tubes  by  a  septum  of  con 
nective  tissue.    The  septum  Flo  3_Af  a  ve8serfrom  the  test.  B,  dia- 

does    not    extend    into    the     grammatic  transverse  section  of  a  ves- 

,    ,     ,,  sel.  ec,  ectoderm ;  ct,  connective  tissue; 

terminal    bulb,    and    COnse-     Sj  ^  the  two  tubes  ;  y,  septum ;  tk,  ter- 

quently  the  two  tubes  com-  miual  bulb-  (Original.) 
municate  at  their  ends  (fig.  3,  A).  The  vessels  are  formed 
by  an  outgrowth  of  a  blood  sinus  (derived  originally  from 
the  blastocoele  of  the  embryo)  from  the  body  wall  (mantle) 
into  the  test,  the  wall  of  the  sinus  being  formed  by  con 
nective  tissue  and  pushing  out  a  covering  of  ectoderm  in 
front  of  it  (fig.  2,  s').  The  test  is  turned  inwards  at  the 
branchial  and  atrial  apertures  to  line  two  funnel-like  tubes, 
—the  branchial  siphon  leading  to  the  branchial  sac  and  the 
atrial  siphon  leading  to  the  atrial  or  peribranchial  cavity. 

The  body  wall,  inside  the  test  and  the  ectoderm,  is  formed  Mantle 
of  a  layer  (the  somatic  layer  of  mesoderm)  of  connective 
tissue,  inclosing  muscle  fibres,  blood  sinuses,  and  nerves. 
This  layer  (the  mantle)  has  very  much  the  shape  of  the  test 
outside  it,  but  at  the  two  apertures  it  is  drawn  out  to  form 
the  branchial  and  atrial  siphons  (fig.  4).  In  the  walls  of 
these  siphons  the  muscle  fibres  form  powerful  circular 
bands,  the  sphincter  muscles.  Throughout  the  rest  of  the 
mantle  the  bands  of  muscle  fibres  form  a  rude  irregular 
network.  They  are  numerous  on  the  right  side  of  the  body, 
and  almost  totally  absent  on  the  left.  The  muscles  are  all 
formed  of  very  long  fusiform  non-striped  fibres.  The  con 
nective  tissue  of  the  mantle  is  chiefly  a  clear  gelatinous 
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matrix,  containing  cells  of  various  shapes.;  it  is  frequently 
pigmented  and  is  penetrated  by  numerous  lacunae,  in  which 
the  blood  flows.  In-  ^  7jr 

side    the    mantle,   in  .    ' 

all  parts  of  the  body, 
except  along  the  ven 
tral  edge,  there  is  a 
cavity, — the  atrial  or 
peribranchial  cavity, 
— which  opens  to  the 
exterior  by  the  atrial 
aperture.  This  cavity 
is  lined  by  a  layer  of 
cells   derived  origin 
ally   from    the    ecto-    ~~~- 
derrn x    and    directly 
continuous  with  that  a 
layer     through     the  vd~ 
atrial    aperture    (fig.     r 
5) ;  consequently  the 
mantle  is  covered  both  &a.- 
externally  and  inter 
nally   by   ectodermal 
cells.  <«""' 

The  branchial  aper-  p  lr-~ 
ture  (mouth)  leads  in 
to   the   branchial   si-        I' 


phon     (buccal     Cavity  FIG.  4.—  Diagrammatic  dissection  of  .4.  mentulaio 
show  the  anatomy,     at,  atrial  aperture ;    br, 
branchial  aperture ;   a,  anus ;   brs,  branchial 
sac ;    dl,  dorsal  lamina  ;    dt,  dorsal  tubercle 
end,   endostyle ;    h,  heart ;    i,   intestine ;    m 
mantle  ;    ng,  nerve  ganglion  ;    ce,  oesophagus 
ua,    cesophageal    aperture ;    OP,    ovary ;    pbr 
peribranchial  cavity  ;  r,  rectum  ;  st,  stomach 
t,  test ;  tn,  tentacles  ;   vd,  vas  deferens ;   ngl 
subneural  gland.    (Original.) 


or  stomodseurn),  and 
this  opens  into  the 
anterior  end  of  a  very 
large  cavity  (the  bran 
chial  sac)  which  ex 
tends  nearly  to  the 
posterior  end  of  the  body  (see  figs.  4  and  5).  This  branchial 
sac  is  an  enlarged  and  modified  pharynx,  and  is  therefore 
properly  a  part  of  the  ali 
mentary  canal.  The  O3so- 
phagus  opens  from  it  far 
back  on  the  dorsal  edge  (see 
below,  p.  612).  The  wall  of 
the  branchial  sac  is  pierced 
by  a  large  number  of  ver 
tical  slits, — the  stigmata, 
— placed  in  numerous  trans 
verse  rows.  These  slits 
place  the  branchial  sac  in 
communication  with  the 


end 


—  end 
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FIG.  5.— Diagrammatic  longitudinal  (A)  and  transverse  (B)  sections  through 
Ascidia  to  show  the  position  of  the  ectoderm  and  the  relations  of  the  bran 
chial  and  peribranchial  cavities.  The  lettering  is  the  same  as  for  fig.  4.  13 
represents  a  section  taken  along  the  dotted  line  A-B  in  A.  (Original.) 

peribranchial  or  atrial  cavity,  which  lies  outside  it  (fig.  5, 
B).  Between  the  stigmata  the  wall  of  the  branchial  sac 
is  traversed  by  blood-vessels,  which  are  arranged  in  three 
regular  series  (fig.  6), — (1)  the  transverse  vessels,  which 
run  horizontally  round  the  wall  and  open  at  their  dorsal 
and  ventral  ends  into  large  longitudinal  vessels,  the  dorsal 
and  ventral  sinuses ;  (2)  the  fine  longitudinal  vessels,  which 
run  vertically  between  adjacent  transverse  vessels  and  open 
into  them,  and  which  bound  the  stigmata ;  and  (3)  the 
internal  longitudinal  bars,  which  run  vertically  in  a  plane 

1  According  to  E.  van  Beneden  and  Julin's  recent  investigations  (30) 
only  the  outer  wall  of  the  atrium  is  lined  with  epiblast,  the  inner  wall 
being  derived  from  the  hypoblast  of  the  primitive  branchial  sac. 


internal  to  that  of  the  transverse  and  fine  longitudinal 

vessels.      These  bars   communicate  with   the   transverse 

vessels  by  short  side 

branches  where  they 

cross,   and   at    these  /.. 

points  are  prolonged 

into  the  lumen  of  the 

sac   in   the   form  of 

hollow  papillae.     The 

edges  of  the  stigmata 

are    richly   set   with 

cilia,  which  drive  the 

water  from  the  bran 

chial    sac    into    the 

peribranchial  ca 

vity,  and  so  cause 

the  currents  that 

flow  in  through 

the       branchial 

aperture        and 

out  through  the 

atrial 

'" 


B 


Trough 

.  ,  FIG.  6.—  A.  Part  of  branchial  sac  of  Ascidia  from  inside. 

Along  ItS  vent-  B.  Transverse  section  of  same,  tr,  transverse  vessel  ; 
cd,  connecting  duct ;  km,  horizontal  membrane  ;  il, 
internal  longitudinal  bar ;  Ir,  fine  longitudinal  vessels; 
p,  j/,  papillae  ;  sg,  stigmata.  A  and  B  are  drawn  to 
different  scales.  (From  Herdmau,  Challenger  Heport.) 


ral  edge  the  wall 

of  the  branchial 
sac   is    continu 
ous  externally  with  the  mantle  (fig.  5,  £),  while  internally 
it  is  thickened  to  form  two  parallel  longitudinal  folds 
bounding  a  groove,  the  "  endostyle,"  hypobranchial  groove,  Eudo- 
or  ventral  furrow  (figs.  4,  5,  end}.     The  endoderm  cells  style. 
which   line   the   endostyle   are   greatly   enlarged   at   the 
bottom  and  on  parts  of  the  sides  of  the  furrow  so  as  to 
form  projecting  pads,  which  bear  very  long  cilia.     It  is 
generally  supposed  that  this  organ  is  a  gland  for  the  pro 
duction  of  the  mucous  secretion  which  is  spread  round  the 
edges  of  the  branchial  sac  and  catches  the  food  particles  in 
the  passing  current  of  water  ;  but  it  has  recently  been 
pointed  out  that  there  are  comparatively  few  gland  cells  in 
the  epithelium  of  the  endostyle,  and  that  it  is  more  prob 
able  that  this  furrow  is  merely  a  ciliated  path  along  which 
the  mucous  secretion  (produced  possibly  by  the  subneural 
gland)  is  conveyed  posteriorly  along  the  ventral  edge  of 
the  branchial  sac.     At  its  anterior  end  the  edges  of  thePeri- 
endostyle  become  continuous  with  the  right  and  left  halves  pharyn- 
of  the  posterior  of  two  circular  ciliated  ridges,  —  the  peri-  ?     , 
pharyngeal   bands,  —  which  run  parallel  to  one  another 
round  the  front  of  the  branchial  sac.     The  dorsal  ends  of 
the  posterior  peripharyngeal  band  bend  posteriorly  (en-  Dorsal 
closing  the  epibranchial  groove),  and  then  join  to  form  lamina. 
the  anterior  end  of  a  fold  which  runs  along  the  dorsal  edge 
of  the  branchial  sac  as  far  as  the  cesophageal  aperture. 
This  fold  is  the  dorsal  lamina  (figs.  4,  5,  dl).     It  probably 
serves  to  direct  the  stream  of  food  particles  entangled  in 
a  string  of  mucus  from  the  anterior  part  of  the  dorsal 
lamina  to  the  oesophagus.     In  many  Ascidians  this  organ,  Dorsal 
instead  of  being  a  continuous  membranous  fold  as  in  A.  lauguets. 
mentula,  is  represented  by  a  series  of  elongated  triangular 
processes  —  the  dorsal  languets,  —  one  attached  in  the  dorsal 
median   line   opposite  to  each   transverse   vessel  of   the 
branchial  sac.      The  anterior   peripharyngeal  band  is  a 
complete  circular  ridge,  having  no  connexion  with  either 
the  endostyle  or  the  dorsal  lamina.     In  front  of  it  lies  the 
prebranchial  zone,  which  separates  the  branchial  sac  behind 
from  the  branchial  siphon  in  front.      The  prebranchial 
zone  is  bounded  anteriorly  by  a  muscular  band  —  the  pos 
terior  edge  of  the  sphincter  muscle,  —  which  bears  a  circle 
of  long  delicate  processes,  the  tentacles  (figs.  4,  7,  8,  tn).  Teu- 
These  project  inwards  at  right  angles  so  as  to  form  a  net-  tacles- 
work   across  the  entrance  to  the  branchial  sac.      Each 
tentacle  consists  of  connective  tissue  covered  with  epithe- 
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Hum  (endoderm),  and  contains  two  or  more  cavities  which 
are  continuous  with  blood  sinuses  in  the  mantle.     In  the 

Subneur-  dorsal  median  line  near  the  anterior  end  of  the  body,  and 

al  gland,  imbedded  in  the  mantle  on  the  ventral  surface  of  the  nerve 
ganglion,  there  lies  a  small  glandular  mass — the  subneural 
gland — which,  as  Julin  has  shown  (•?,/),  there  is  reason  to 
regard  as  the  homologue  of  the  hypo 
physis  cerebri  of  the  vertebrate  brain. 
Julin  and  E.  van  Beneden  have  sug 
gested  that  the  function  of  this  organ 
may  possibly  be  renal.1  The  sub- 
neural  gland,  which  was  first  noticed 
by  Hancock,  communicates  anteriorly, 
as  Ussoff  (^j)  pointed  out,  by  means 
of  a  narrow  duct  with  the  front  of 
the  branchial  sac  (pharynx).  The 
opening  of  the  duct  is  enlarged  to 
form  a  funnel-shaped  cavity,  which 
may  be  folded  upon  itself,  convoluted, 
or  even  broken  up  into  a  number  of 

Dorsal     smaller  openings,   so  as   to   form  a 

tubercle,  complicated  projection,  called  the 
dorsal  tubercle,  situated  in  the  dorsal 
part  of  the  prebranchial  zone  (fig.  7). 
The  dorsal  tubercle  in  A.  mentula  is 
somewhat  horse-shoe-shaped  (fig.  8) ; 
it  varies  in  form  in  most  Ascidians 
according  to  the  genus  and  species, 
and  in  some  cases  in  the  individual 
also.  Possibly,  besides  being  the  FIG",  r.— "Diagrammatic  sec- 
opening  of  the  duct  from  the  sub- 
neural  gland,  it  may  be  a  sense-organ 
for  testing  the  quality  of  the  water 
entering  the  branchial  sac. 

Nervous       The  single  elongated  ganglion  in 

system.    tne  me(Jian  dorsal  line  of  the  mantle 
between  the  branchial  and  atrial  si 
phons  is  the  only  nerve-centre  in  A.  mentula  and  most  other 
Tunicata.     It  is  the  degenerate  remains  of  the  anterior 


tion  through  anterior  dor 
sal  part  of  A.  mentula, 
showing  the  relations  of 
the  nerve  ganglion,  sub- 
neural  gland,  &c.  Letter 
ing  as  for  fig.  4 ;  n,  nerve  ; 
ri,  myelon  ;  pp,  peripha- 
ryngeal  band ;  sgl,  sub- 
neural  gland ;  sgd,  its 
duct ;  f,  test  lining  branch 
ial  siphon.  (Original.) 


FIG.  8. — Dorsal  tubercle  and  neighbouring  organs  of  A.  mentula.    Lettering 
as  before ;  egr,  epibranchial  groove  ;  z,  prebranchial  zone.    (Original.) 

part  of  the  cerebro-spinal  nervous  system  of  the  tailed 
larval  Ascidian  (see  below,  p.  614).  The  posterior  or 
spinal  part  has  entirely  disappeared  in  most  Tunicata. 
It  persists,  however,  in  the  Appendiculariid&,  and  traces  of 
it  are  found  in  some  Ascidians  (e.g.,  Clavelina  •  see  Julin). 
The  ganglion  gives  off  distributory  nerves  at  both  ends, 


1  See  also  Herdman,  Nature,  vol.  xxviii.  p.  284. 


which  run  through  the  mantle  to  the  neighbourhood  of  the  Sense 
apertures,  where  they  divide  and  subdivides.     The  onlyorsans- 
sense-organs  are  the  pigment  spots  between  the  branchial 
and  atrial  lobes,  the  tentacles  at  the  base  of  the  branchial 
siphon,  and  possibly  the  dorsal  tubercle  and  the  languets 
or  dorsal  lamina.     These  are  all  in  a  lowly  developed  con 
dition.    The  larval  Ascidians  on  the  other  hand  have  well- 
developed  intra-cerebral  optic  and  auditory  sense-organs ; 
and  in  some  of  the  pelagic  Tunicata  otocysts  and  pigment 
spots  are  found  in  connexion  with  the  ganglion. 

The  mouth  and  the  pharynx  (branchial  sac)  have  already  Alimeui 
been  described.  The  remainder  of  the  alimentary  canal  ^y 
is  a  bent  tube  which  in  A.  mentula  and  most  other  Ascid-canal> 
ians  lies  imbedded  in  the  mantle  on  the  left  side  of  the 
body,  and  projects  into  the  peribranchial  cavity.  The 
oesophagus  leaves  the  branchial  sac  in  the  dorsal  middle 
line  near  the  posterior  end  of  the  dorsal  lamina  (see  fig. 
4,  ceo).  It  is  a  short  curved  tube  which  leads  ventrally 
to  the  large  fusiform  thick-walled  stomach.  The  intestine 
emerges  from  the  ventral  end  of  the  stomach,  and  soon 
turns  anteriorly,  then  dorsally,  and  then  posteriorly  so  as 
to  form  a  curve — the  intestinal  loop — open  posteriorly. 
The  intestine  now  curves  anteriorly  again,  and  from  this 
point  runs  nearly  straight  forward  as  the  rectum,  thus  com 
pleting  a  second  curve — the  rectal  loop — open  anteriorly 
(see  fig.  4).  The  wall  of  the  intestine  is  thickened  inter 
nally,  to  form  the  typhlosole,  a  pad  which  runs  along  its 
entire  length.  The  anus  opens  into  the  dorsal  part  of  the 
peribranchial  cavity  near  to  the  atrial  aperture.  The  walls 
of  the  stomach  are  glandular;  and  a  system  of  delicate 
tubules  with  dilated  ends,  which  ramifies  over  the  outer  wall 
of  the  intestine  and  communicates  with  the  cavity  of  the 
stomach  by  means  of  a  duct,  is  probably  a  digestive  gland. 

A  mass  of  large  clear  vesicles  which  occupies  the  rectal  Excre- 
loop,  and  may  extend  over  the  adjacent  walls  of  the  in-  tory 
testine,  is  a  renal  organ  without  a  duct.  Each  vesicle  is  orsans- 
the  modified  remains  of  a  part  of  the  primitive  coelom  or 
body-cavity,  and  is  formed  of  cells  which  eliminate  nitro 
genous  waste  matters  from  the  blood  circulating  in  the 
neighbouring  blood-lacunae  and  deposit  them  in  the  cavity 
of  the  vesicle,  where  they  form  a  concentrically  laminated 
concretion  of  a  yellowish  or  brown  colour.  These  concre 
tions  contain  uric  acid,  and  in  a  large  Ascidian  are  very 
numerous.  The  nitrogenous  waste  products  are  thus  de 
posited  and  stored  up  in  the  renal  vesicles  in  place  of 
being  excreted  from  the  body.  In  other  Ascidians  the 
renal  organ  may  differ  from  the  above  in  its  position  and 
structure ;  but  in  no  case  has  it  an  excretory  duct,  unless 
the  subneural  gland  is  to  be  regarded  as  a  renal  organ. 

The  heart  is  an  elongated  fusiform  tube  placed  on  the  Blood- 
ventral  and  posterior  edge  of  the  stomach,  in  a  space  (the  vascular 
pericardium)  which  is  part  of  the  original  coelom  or  body-  sv*ten 
cavity,  the  rest  of  which  exists  merely  in  the  form  of  lacunae 
and  of  the  cavities  of  the  reproductive  organs  and  renal 
vesicles  in  the  adult  Ascidian.  The  wall  of  the  heart  is 
formed  of  a  layer  of  epithelio-muscular  cells,  the  inner 
ends  of  which  are  cross-striated  ;  and  waves  of  contraction 
pass  along  it  from  end  to  end,  first  for  a  certain  number  of 
beats  in  one  direction  and  then  in  the  other,  so  as  to  reverse 
the  course  of  circulation  periodically.  At  each  end  the 
heart  is  continued  into  a  vessel  (see  fig.  9),  a  large  sinus 
or  lacuna  lined  with  a  delicate  endothelial  layer.  The 
sinus  leaving  the  ventral  end  of  the  heart  is  called  the 
branchio-cardiac  vessel,2  and  the  heart  itself  is  merely  the 
differentiated  posterior  part  of  this  sinus  and  is  therefore 
a  ventral  vessel.  The  branchio-cardiac  vessel,  after  giving 
off  a  branch  which,  along  with  a  corresponding  branch  from 
the  cardio- visceral  vessel,  goes  to  the  test,  runs  along  the 

'  On  account  of  the  periodic  reversal  of  the  circulation  none  of  the 
vessels  can  be  called  arteries  or  veins. 
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ventral  edge  of  the  branchial  sac  externally  to  the  endostyle, 
and  communicates  laterally  with  the  ventral  ends  of  all  the 
transverse  vessels  of  the  branchial  sac.  The  sinus  leaving 
the  dorsal  end  of  the  heart  is  called  the  cardio-visceral 
vessel,  and  this,  after  giving  off  to  the  test  the  branch 
above  mentioned,  breaks  up  into  a  number  of  sinuses, 
which  ramify  over  the  alimentary  canal  and  the  other 
viscera.  These  visceral  lacunae  finally  communicate  with 
a  third  great  sinus,  the  viscero-branchial  vessel,  which  runs 
forward  along  the  dorsal  edge  of  the  branchial  sac  exter 
nally  to  the  dorsal  lamina  and  joins  the  dorsal  ends  of  all 
the  transverse  vessels  of  the  branchial  sac.  Besides  these 
three  chief  systems  there  are  numerous  lacunae  in  all  parts 
of  the  body, -by  means  of  which  anastomoses  are  established 
between  the  different  currents  of  blood.  All  these  blood 
spaces  and  lacunae  are  to  be  regarded  as  derived  from  the 
blastoccele  of  the  embryo,  and  not,  as  has  been  usually 
Course  of  supposed,  from  the  ccelom  (jo).  When  the  heart  contracts 
circula-  ventro-dorsally,  the  course  of  the  circulation  is  as  follows  : 
iou-  the  blood  which  is  flowing  through  the  vessels  of  the 
branchial  sac  is  collected  in  an  oxygenated  condition  in 
the  branchio-cardiac  vessel,  and,  after  receiving  a  stream 
of  blood  from 
the  test,  en 
ters  the 
heart.  It  is 
then  pro 
pelled  from 
the  dorsal  / 

end  of  the  FIG.  9.— Diagram  of  circulation  in  Ascidia.  Lettering  as  be- 
lioci  f  '  t  fore;  be,  branchio-cardiac  or  ventral  vessel;  cv,  cardio- 
lieart  into  visceral  vessels;  vb,  viscero-branchial  or  dorsal  vessel; 
the  Cardio-  vt>  vessels  to  test  (Original.) 

visceral  vessels,  and  so  reaches  the  test  and  digestive  and 
other  organs ;  then,  after  circulating  in  the  visceral  lacunae, 
it  passes  into  the  viscero-branchial  vessel  in  an  impure 
condition,  and  is  distributed  to  the  branchial  vessels  to  be 
purified  again.  When  the  heart  on  the  other  hand  contracts 
dorso-ventrally,  this  course  of  circulation  is  reversed.  As 
the  test  receives  a  branch  from  each  end  of  the  heart,  it 
follows  that  it  has  afferent  and  efferent  vessels  which 
ever  way  the  blood  is  flowing.  In  some  Ascidians  the 
vessels  in  the  test  become  very  numerous  and  their  end 
branches  terminate  in  swollen  bulbs  close  under  the  outer 
surface  of  the  test.  In  this  way  an  accessory  respiratory 
organ l  is  probably  formed  in  the  superficial  layer  of  the 
test.  The  blood  corpuscles  are  chiefly  colourless  and 
amoeboid ;  but  in  most  if  not  all  Ascidians  there  are  also 
some  pigmented  corpuscles  in  the  blood.  These  are  gener 
ally  of  an  orange  or  reddish  brown  tint,  but  may  be  opaque 
white,  dark  indigo-blue,  or  of  intermediate  colours.  Pre 
cisely  similarly  pigmented  cells  are  found  throughout  the 
connective  tissue  of  the  mantle  and  other  parts  of  the  body. 
A.  mentula  is  hermaphrodite,  and  the  reproductive  organs 
lie,  with  the  alimentary  canal,  on  the  left  side  of  the  body. 
The  ovary  is  a  ramified  gland  which  occupies  the  greater 
part  of  the  intestinal  loop  (see  fig.  4).  It  contains  a  cavity 
which,  along  with  the  cavities  of  the  testis,  is  derived  from 
a  part  of  the  original  ccelom,  and  the  ova  are  formed  from 
its  walls  and  fall  when  mature  into  the  cavity.  The 
oviduct  is  continuous  with  the  cavity  of  the  ovary  and 
leads  forwards  alongside  the  rectum,  finally  opening  near 
the  anus  into  the  peribranchial  cavity.  The  testis  is  com 
posed  of  a  great  number  of  delicate  branched  tubules, 
which  ramify  over  the  ovary  and  the  adjacent  parts  of  the 
intestinal  wall.  Those  tubules  terminate  in  ovate  swell 
ings.  Near  the  commencement  of  the  rectum  the  larger 
tubules  unite  to  form  the  vas  deferens,  a  tube  of  consider 
able  size,  which  runs  forwards  alongside  the  rectum,  and, 
like  the  oviduct,  terminates  by  opening  into  the  peri- 
1  See  Herdman,  Nature,  vol.  xxxi.  p.  247. 


branchial  cavity  close  to  the  anus.  The  lumen  of  the 
tubules  of  the  testis,  like  the  cavity  of  the  ovary,  is  a  part 
of  the  original  coelom,  and  the  spermatozoa  are  formed 
from  the  cells  lining  the  wall.  In  some  Ascidians  repro 
ductive  organs  are  present  on  both  sides  of  the  body,  and 
in  others  (Polycarpa)  there  are  many  complete  sets  of  both 
male  and  female  systems,  attached  to  the  inner  surface  of 
the  mantle  on  both  sides  of  the  body  and  projecting  into 
the  peribranchial  cavity.2 

EMBRYOLOGY  3  AXD  LIFE  HISTORY. 

In  most  Ascidians  the  eggs  are  fertilized  in  the  peribranchial  Embryo- 
cavity,  and  undergo  most  of  their  development  before  leaving  the  logy, 
parent ;  in  some  cases,  however,  the  eggs  are  laid,  and  fertilization 
takes  place  in  the  surrounding  water.  The  segmentation  is  com 
plete  and  regular  (fig.  10,  A)  and  results  in  the  formation  of  a 
spherical  blastula,  which  then  undergoes  invagination  (fig.  10,  B). 
The  embryo  elongates,  and  the  blastopore  or  iuvagination  opening 
comes  to  be  placed  on  the  dorsal  edge  near  the  posterior  end  (fig. 
10,  C).  The  hypoblast  cells  lining  the  archenteron  are  columnar 
in  form,  while  the  epiblast  cells  are  more  cubical  (fig.  10,  B,  C,  D). 
The  dorsal  surface  of  the  embryo  now  becomes  flattened  and  then 
depressed  to  form  a  longitudinal  groove,  extending  forwards  from 
the  blastopore  to  near  the  front  of  the  body.  This  "medullary 
groove"  now  becomes  converted  into  a  closed  canal  by  its  side 
walls  growing  up,  arching  over,  and  coalescing  in  the  median  dorsal 


FIG.  10.— Stages  in  the  embryology  of  a  Simple  Ascidian  (after  Kowalevsky). 
A  to  F.  Longitudinal  vertical  sections  of  embryos,  all  placed  with  the  dorsal 
surface  uppermost  and  the  anterior  end  at  the  right  A.  Early  blastula 
stage,  during  segmentation.  B.  Early  gastrnla  stage.  C.  Stage  after  gas- 
trula,  showing  commencement  of  notochord.  D.  Later  stage,  showing  forma 
tion  of  notochord  and  of  neural  canal.  E.  Embryo  showing  body  and  tail 
and  completely  formed  neural  canal.  F.  Larva  just  hatched ;  end  of  tail 
cut  oft  G.  Transverse  section  of  tail  of  larva. 

adp,  adhering  papillte  of  larva  ;  at,  epiblastic  (atrial)  involution;  au,  auditory 
organ  of  larva ;  ar,  archenteron ;  be,  blastocoele ;  bp,  blastopore ;  ch,  noto 
chord  ;  ep,  epiblast ;  hy,  hypoblast ;  nc,  neural  canal ;  nee,  neurenteric 
canal ;  oc,  ocular  organ  of  larva ;  g,  gelatinous  investment  of  embryo ;  m, 
muscle  cells  of  tail ;  mes,  mesenteron  ;  me,  mesoderm  cells  ;  nv,  cerebral 
vesicle  at  anterior  end  of  neural  canal. 

line  (fig.  10,  D).  This  union  of  the  laminae  dorsales  to  form  the 
neural  canal  commences  at  the  posterior  end  behind  the  blastopore 
and  gradually  extends  forwards.  Consequently  the  blastopore 
comes  to  open  into  the  posterior  end  of  the  neural  canal  (fig.  10, 
D),  while  the  anterior  end  of  that  cavity  remains  open  to  the 
exterior.  In  this  way  the  archenteron  communicates  indirectly 
with  the  exterior.  The  short  canal  leading  from  the  neural  canal 
to  the  archenteron  is  known  as  the  neurenteric  canal  (fig.  10, 


2  For  structure  of  other  forms,  see  p.  614  sq.  below. 

3  For  reproduction  by  gemmation,  see  under  ' '  Classification,"  p. 
614  sq.  below. 
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D,  nee).  Previous  to  this  stage  some  of  the  hypoblast  cells  at  the 
front  edge  of  the  blastopore  and  forming  part  of  the  dorsal  wall  of 
the  archenteron  (tig.  10,  C,  ch)  have  become  separated  off,  and  then 
arranged  to  form  an  elongated  band,  two  cells  wide,  underlying 
the  posterior  half  of  the  neural  canal  (fig.  10,  D,  E,  ch.).  This 
is  the  origin  of  the  notochord.  Outgrowths  from  the  sides  of  the 
archenteron  give  rise  to  laterally  placed  masses  of  cells,  which  are 
the  origin  of  the  mesoblast.  These  masses  show  no  trace  of  meta- 
meric  segmentation.  The  cavities  (reproductive  and  renal  vesicles) 
which  are  formed  later  in  the  mesoblast  represent  the  ccelom. 
Consequently  the  body-cavity  of  the  Tunicata  is  a  modified  form 
of  enterocoele.  The  anterior  part  of  the  embryo,  in  front  of  the 
notochord,  now  becomes  enlarged  to  form  the  trunk,  while  the 
posterior  part  elongates  to  form  the  tail  (fig.  10,  E).  In  the  trunk 
the  anterior  part  of  the  archenteron  dilates  to  form  the  mesenteron, 
the  greater  part  of  which  becomes  the  branchial  sac  ;  at  the  same 
time  the  anterior  part  of  the  neural  canal  enlarges  to  form  the 
cerebral  vesicle,  and  the  opening  to  the  exterior  at  the  front  end  of 
the  canal  now  closes.  In  the  tail  part  of  the  embryo  the  neural 
canal  remains  as  a  narrow  tube,  while  the  remains  of  the  wall  of  the 
archenteron — the  dorsal  part  of  which  becomes  the  notochord — are 
converted  into  lateral  muscle  bands  (fig.  10,  G)  and  a  ventral  cord 
of  cells,  which  eventually  breaks  up  to  form  blood  corpuscles.  As 
the  tail  grows  longer,  it  becomes  bent  round  the  trunk  of  the  embryo 
inside  the  egg-membrane.  About  this  period  the  epiblast  cells 
begin  to  form  the  test  as  a  cuticular  deposit  upon  their  outer  surface. 
The  test  is  at  first  devoid  of  cells  and  forms  a  delicate  gelatinous 
investment,  but  it  shortly  afterwards  becomes  cellular  by  the 
migration  into  it  of  test  cells  formed  by  proliferation  from  the  epi 
blast.1 

Larval  The  embryo  is  hatched  about  two  or  three  days  after  fertilization, 
stage.  in  the  form  of  a  tadpole-like  larva,  which  swims  actively  through 
the  sea  by  vibrating  its  long  tail.  The  anterior  end  of  the  body 
is  provided  with  three  adhering  papillae  (fig.  10,  F,  adp)  in  the 
form  of  epiblastic  thickenings.  In  the  free-swimming  tailed  larva 
the  nervous  system,  formed  from  the  walls  of  the  neural  canal, 
becomes  considerably  differentiated.  The  anterior  part  of  the 
cerebral  vesicle  remains  thin-walled  (fig.  10,  F),  and  two  unpaired 
sense  organs  develop  from  its  wall  and  project  into  the  cavity. 
These  are  a  dorsally  and  posteriorly  placed  optic  organ,  provided 
with  retina,  pigment  layer,  lens,  and  cornea,  and  a  ventrally  placed 
auditory  organ,  consisting  of  a  large  spherical  partially  pigmented 
otolith,  attached  by  delicate  hair-like  processes  to  the  summit  of  a 
hollow  crista  acoustica  (fig.  10,  F,  au).  The  posterior  part  of  the 
cerebral  vesicle  thickens  to  form  a  solid  ganglionic  mass  traversed 
by  a  narrow  central  canal.  The  wall  of  the  neural  canal  behind  the 
cerebral  vesicle  becomes  differentiated  into  an  anterior  thicker 
region,  placed  in  the  posterior  part  of  the  trunk  and  having  a 
superficial  layer  of  nerve  fibres,  and  a  posterior  narrower  part  which 
traverses  the" tail,  lying  on  the  dorsal  surface  of  the  notochord,  and 
gives  off  several  pairs  of  nerves  to  the  muscles  of  the  tail.  Just  in 
front  of  the  anterior  end  of  the  nervous  system  a  dorsal  involution 
of  the  epiblast  breaks  through  into  the  upturned  anterior  end  of 
the  mesenteron  and  thus  forms  the  mouth  opening.  Along  the 
ventral  edge  of  the  mesenteron,  which  becomes  the  branchial  sac, 
the  endostyle  is  formed  as  a  narrow  groove  with  thickened  side 
walls.  It  probably  corresponds  to  the  median  portion  of  the  thyroid 
body  of  Vertebrata.  A  curved  outgrowth  from  the  posterior  end 
of  the  mesenteron  forms  the  alimentary  canal  (oesophagus,  stomach, 
and  intestine),  which  at  first  ends  blindly.  An  anus  is  formed 
later  by  the  intestine  opening  into  the  left  of  two  lateral  epiblastic 
involutions  (the  atria),  which  rapidly  become  larger  and  fuse  dorsally 
to  form  the  peribranchial  cavity.  Outgrowths  from  the  wall  of  the 
branchial  sac  meet  these  epiblastic  involutions  and  fuse  with  them 
to  give  rise  to  the  first  formed  pair  of  stigmata,  which  thus  come 
to  open  into  the  peribranchial  cavity  ;  and  these  alone  correspond 
to  the  gill  clefts  of  Amphioxiis  and  the  Vertcbrata. 

Metamor-     After  a  short  free-swimming  existence  the  fully  developed  tailed 
phosis       larva  fixes  itself  by  its  anterior  adhering  papillre  to  some  foreign 
to  adult    object,  and  then  undergoes  a  remarkable  series  of  retrogressive 
form.         changes,  which  convert  it  into  the  adult  Ascidian.     The  tail  atro 
phies,  until  nothing  is  left  but  some  fatty  cells  in  the  posterior 
part  of  the  trunk.    The  adhering  papillse  disappear  and  are  replaced 
functionally  by  a  growth  of  the  test  over  neighbouring  objects. 
The  nervous  system  with  its  sense  organs  atrophies  until  it  is  re 
duced  to  the  single  small  ganglion,  placed  on  the  dorsal  edge  of  the 
pharynx,  and  a  slight  nerve  cord  running  for  some  distance  pos 
teriorly  (Van  Beneden  and  Julin).     Slight  changes  in  the  shape 
of  the  body  and  a  further  growth  and  differentiation  of  the  branchial 
sac,  peribranchial  cavity,  and  other  organs  now  produce  gradually 
the  structure  found  in  the  adult  Ascidian. 

The  most  important  points  in  connexion  with  this  process  of 
development  and  metamorphosis  are  the  following.  (1)  In  the 
Ascidian  embryo  all  the  more  important  organs  (c.y.,  notochord, 
neural  canal,  archenteron)  are  formed  in  essentially  the  same 


i  Some  of  the  first  test  cells  are  also  probably  derived  from  tlie  epithelium 
of  the  egg  follicle. 


manner  as  they  are  in  Ampli!o;nis  and  other  dim-data.  (2)  The 
free-swimming  tailed  larva  possesses  the  essential  characters  of  the 
Chordata,  inasmuch  as  it  has  a  longitudinal  skeletal  axis  (the  noto 
chord)  separating  a  dorsally  placed  nervous  system  (the  neural 
canal)  from  a  ventral  alimentary  canal  (the  archenteron) ;  and 
therefore  during  this  period  of  its  life-history  the  animal  belongs 
to  the  Chordata,.  (3)  The  Chordate  larva  is  more  highly  organized 
than  the  adult  Ascidian,  and  therefore  the  changes  by  which  the 
latter  is  produced  from  the  former  may  be  regarded  as  a  process  of 
degeneration  (ji).  The  important  conclusion  drawn  from  all  this 
is  that  the  Tunicata  are  the  degenerate  descendants  of  a  group  of 
the  primitive  Chordata  (see  below  p.  618). 

CLASSIFICATION  AND  CHARACTEKS  OF  GHOUPS. 

Order  I.— LARVACEA. 

Free-swimming  pelagic  forms  provided  with  a  large  locomotory  Char- 
appendage  (the  tail),  in  which  there  is  a  skeletal  axis  (the  urochord).  acters  of 
A  relatively  large  test  (the  "Haus")  is  formed  with  Larvacea- 


great  rapidity  as  a  secretion  from  the  ectoderm  ;  it  is 
merely  a  temporary  structure,  which  is  cast  off  and 
replaced  by  another.     The  branchial  sac  is  simply  an 
enlarged  pharnyx  with  two  ventral  ciliated  openings 
(stigmata)  leading  to  the  exterior.      There  is  no  se- 
j.  parate  peribranchial  cavity.     The  nervous 
¥  system  consists  of  a  large  dorsally  placed 
/   ganglion   and  a  long  nerve  cord,  which 
y    stretches  backwards  over  the  alimentary 
canal  to  reach  the  tail,  along  which  it 
runs  on  the  left  side  of  the 
urochord.      The  anus  opens 
ventrally  on   the  surface  of 
the  body  in  front  of  the  stig 
mata.     No  reproduction  by 
gemmation  or  metamorphosis 
is  known  in  the  life-history. 
This  is  one  of  the  most  in 
teresting  groups  of  the  Tuni 
cata,  as  it  shows  more  com 
pletely  than  any  of  the  rest 
the  characters  of  the  original 
ancestral  forms.     It  has  un 
dergone  little  or  no  degen 
eration,     and     conseqiiently 
corresponds  more   nearly  to 
the   tailed. larval    condition 
than  to  the  adult  forms  of 
the  other  groups.    The  order 
Fio.  IL-Oikopleura  coplwcerca  in  "Ham"  includes  a  single  family    the 
(after  Fol),  seen  from  right  side,  magnified  APPENDICULARIIOE,   all   the 
six  times.    The  arrows  indicate  the  course  members  of  which  are  minute 
1  reticulated  parts  of  &nd    free  .  swimming.      They 

occur  on  the  surface  of  the 
sea  in  most  parts  of  the  world.     They  possess  the  power  to  form  Struc- 
with  great  rapidity  an  enormously  large  investing  gelatinous  layer  ttire  of 
(fig.  11),  which  corresponds  to  the  test  of  other  groups.     This  was  Appen- 

„„  p,p        n.y  ,  dicularia. 


Fio.  12. — Semi-diagrammatic  view  of  Appendicularia  from  the  right,  a,  anus  ; 
at,  one  of  the  atrial  apertures ;  app,  tail ;  br,  branchial  aperture ;  brs,  branchial 
sac ;  <it,  dorsal  tubercle ;  end,  endostyle ;  h,  heart ;  i,  intestine ;  m,  muscle 
band  of  tail ;  n,  nerve  cord  in  body ;  n',  nerve  cord  in  the  tail ;  ce,  oesophagus  ; 
ot,  otocyst ;  ov,  ovary ;  pp,  peripharyngeal  band  ;  ng,  cerebral  ganglion  ;  ny', 
caudal  ganglion  ;  tig",  enlargement  of  nerve  cord  in  tail ;  so,  sense  organ 
(tactile)  on  lower  lip  ;  sg,  ciliated  aperture  in  pharynx ;  st,  stomach  ;  tes,  testis  ; 
11,  urochord  ;  it',  its  cut  end.  (Original.) 

first  described  by  Von  Mertens  and  by  him  named  ' '  Haus. "  It 
is  only  loosely  attached  to  the  body  and  is  frequently  thrown  olf 
soon  after  its  formation.  The  tail  in  the  AppeiuHculariidze,  is  at 
tached  to  the  ventral  surface  of  the  body  (fig.  12),  and  usually 
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points  more  or  less  anteriorly.  It  shows  distinct  traces  of  meta- 
meric  segmentation,  having  its  muscle  bands  broken  up  into  myo- 
tomes,  while  the  nerve  cord  presents  a  series  of  enlargements  from 
which  distributary  nerves  are  given  off  (fig.  12,  ng").  Near 
the  base  of  the  tail  there  is  a  distinct  elongated  ganglion 
(fig.  12,  ncf).  The  anterior  (cerebral)  ganglion  has  connected 
with  it  an  otocyst,  a  pigment  spot,  and  a  tubular  process 
opening  into  the  branchial  sac  and  representing  the  dorsal 
tubercle  and  associated  parts  of  an  ordinary  Ascidian.  The 
branchial  aperture  or  mouth  leads  into  the  branchial  sac  or 
pharynx.  There  are  no  tentacles.  The  endostyle  is  short. 
There  is  no  dorsal  lamina,  and  the  peripharyngeal  bands  run 
dorsally  and  posteriorly.  The  wall  of  the  branchial  sac  has  "•' 
only  two  ciliated  apertures.  They  are  homologous  with  the 
primary  stigmata  of  the  typical  Ascidians  and  the  gill 
clefts  of  Vertebrates.  They  are  placed  far  back  on  the  ven 
tral  surface,  one  on  each  side  of  the  middle  line,  and  lead 
into  short  funnel-shaped  tubes  which  open  on  the  surface  of 
the  body  behind  the  anus  (fig.  12,  at}.  These  tubes  corre 
spond  to  the  right  and.  left  atrial  involutions  which,  in  an 
ordinary  Ascidian,  fuse  to  form  the  peribranchial  cavity.  The 
heart,  according  to  Lankester,  is  formed  of  two  cells,  which 
are  placed  at  the  opposite  ends  and  connected  by  delicate  con 
tractile  protoplasmic  fibrils.  The  large  ovary  and  testis  are  placed 
at  the  posterior  end  of  the  body.  The  remainder  of  the  structural 
details  can  be  made  out  from  fig.  12. 

The  family  Appendiculariidte  comprises  the  genera, — Oikopleura 
(Mertens),  and  Appendicularia  (Cham.),  in  both  which  the  body  is 
short  and  compact  and  the  tail  relatively  long,  while  the  endostyle 
is  straight ;  Fritillaria  (Q.  and  G.),  in  which  the  body  is  long  and 
composed  of  anterior  and  posterior  regions,  the  tail  relatively  short, 
the  endostyle  recurved,  and  an  ectodermal  hood  is  formed  over  the 
front  of  the  body  ;  and  Kowalevskia  (Fol),  a  remarkable  form  de 
scribed  by  Fol  (14),  in  which  the  heart,  endostyle,  and  intestine 
are  said  to  be  absent,  while  the  branchial  sac  is  provided  with  four 
rows  of  ciliated  tooth-like  processes. 

Order  II.— THALIACEA. 

Free-swimming  pelagic  forms  which  may  be  either  simple  or 
compound,  and  the  adult  of  which  is  never  provided  with  a  tail  or  a 
notochord.  The  test  is  permanent  and  may  be  either  well  developed 
or  very  slight.  The  musculature  of  the  mantle  is  in  the  form  of 
more  or  less  complete  circular  bands,  by  the  contraction  of  which 
locomotion  is  effected.  The  branchial  sac  has  either  two  large  or 
many  small  apertures,  leading  to  a  single  peribranchial  cavity,  into 
which  the  amis  opens.  Alternation  of  generations  occurs  in  the  life- 
history,  and  may  be  complicated  by  polymorphism.  The  Thaliacea 
comprises  two  groups,  Cyclomyaria  and  Hemimyaria. 

Sub-order  1. — Cyclomyaria. 

Free-swimming  pelagic  forms  which  exhibit  alternation  of  genera 
tions  in  their  life-history  but  never  form  permanent  colonies.  The 
body  is  cask-shaped,  with  the  branchial  and  atrial  apertures  at  the 
opposite  ends.  The  test  is  more  or  less  well  developed.  The 
mantle  has  its  musculature  in  the  form  of  circular  bands  siirrounding 
the  body.  The  branchial  sac  is  fairly  large,  occupying  the  anterior 
half  or  more  of  the  body.  Stigmata  are  xisually  present  in  its 
posterior  part  only.  The  peribranchial  cavity  is  mainly  posterior 
to  the  branchial  sac.  The  alimentary  canal  is  placed  ventrally 
close  to  the  posterior  end  of  the  branchial  sac.  Hermaphrodite 
reproductive  organs  are  placed  ventrally  near  the  intestine. 

This  group  forms  one  family,  the  DOLIOLID^E,  including  two 
genera,  Doliolum  (Quoy  and  Gaimard)  and  Anchinia  (C.  Vogt). 

Doliolum,  of  which  several  species  are  known  from  various 
seas,  has  a  cask-shaped  body,  usually  from  1  to  2  cm.  in  length. 
The  terminal  branchial  and  atrial  apertures  (fig.  13)  are  lobed, 
and  the  lobes  are  provided  with  sense  organs.  The  test  is  very 
slightly  developed  and  contains  no  cells.  The  mantle  has  eight  or 
nine  circular  muscle  bands  surrounding  the  body.  The  most 
anterior  and  posterior  of  these  form  the  branchial  and  atrial 
sphincters.  The  wide  branchial  and  atrial  apertures  lead  into 
large  branchial  and  peribranchial  cavities,  separated  by  the  pos 
terior  wall  of  the  branchial  sac,  which  is  pierced  by  stigmata  ;  con 
sequently  there  is  a  free  passage  for  the  water  through  the  body 
along  its  long  axis,  and  the  animal  swims  by  contracting  its  ring- 
like  muscle-bands,  so  as  to  force  out  the  contained  water  posteriorly. 
Stigmata  may  also  be  found  on  the  lateral  walls  of  the  branchial 
sac,  and  in  that  case  there  are  corresponding  anteriorly  directed 
diverticula  of  the  peribranchial  cavity.  There  is  a  distinct  endo 
style  on  the  ventral  edge  of  the  branchial  sac  and  a  peripharyngeal 
hand  surrounding  its  anterior  end,  but  there  is  no  representative 
of  the  dorsal  lamina  on  its  dorsal  edge.  The  oesophagus  com 
mences  rather  on  the  ventral  edge  of  the  posterior  end  of  the 
branchial  sac,  and  runs  backwards  to  open  into  the  stomach,  which 
is  followed  by  a  curved  intestine  opening  into  the  peribranchial 
cavity.  The  alimentary  canal  as  a  whole  is  to  the  right  of  the 
middle  line.  The  hermaphrodite  reproductive  organs  are  to  the 
left  of  the  middle  line  alongside  the  alimentary  canal.  They  open 


into  the  peribranchial  cavity.  The  ovary  is  nearly  spherical,  while 
the  testis  is  elongated,  and  may  be  continued  anteriorly  for  a  long 
distance.  The  heart  is  placed  in  the  middle  line  ventrally,  be- 


at  I 


as  for  fig.  12  ;  m 


Fio.  13. — Doliolum  den  iculatum,  sexual  generation,  from  the  left  side.    Letter 


—•»&,  muscle  bands  ;  ng,  nerve  ganglion  ;  sg,  stigmata  ; 


pbr,  peribranchial  cavity  ;  all,  atrial  lobes  ;  so,  sense 


ing 

sgl,  subneural  gland 

organs  ;  brl,  branchial  lobes.    (Original.) 

tween  the  posterior  end  of  the  endostyle  and  the  cesophageal  aperture. 
The  nerve  ganglion  lies  about  the  middle  of  the  dorsal  edge  of  the 
body,  and  gives  off  many  nerves.  Under  it  is  placed  the  subneural 
gland,  the  duct  of  which  runs  forward  and  opens  into  the  anterior 
end  of  the  branchial  sac  by  a  simple  aperture,  surrounded  by  the 
spirally  twisted  dorsal  end  of  the  peripharyngeal  band  (fig.  13,  dt). 

The  ova  of  the  sexual  generation  produce  tailed  larvae.  ;  these  Develop- 
develop  into  forms  known  as  "nurses"  (blastozooids),  which  are  ment  of 
asexual,  and  are  characterized  by  the  possession  of  nine  muscle  Dolio- 
bands,  an  auditory  sac  on  the  left  side  of  the  body,  a  ventrally-  lum. 
placed  stolon  near  the  heart,  upon  which  buds  are  produced,  and 
a  dorsal  outgrowth  near  the  posterior  end  of  the  body.  The  buds 
give  rise  eventually  to  the  sexual  generation,  which  is  polymor 
phous,  having  three  distinct  forms,  in  two  of  which  the  reproduc 
tive  organs  remain  undeveloped.  The  buds  while  still  very  young 
migrate  from  their  place  of  origin  on  the  stolon,  divide  by  fission, 
and  become  attached  to  the  dorsal  outgrowth  of  the  body  of  the 
nurse,  where  they  develop.  The  three  forms  produced  are  as  follows. 
(1)  Nutritive  forms  (trophozooids),  which  remain  permanently  at 
tached  to  the  nurse  and  serve  to  provide  it  with  food  ;  they  have 
the  body  elongated  dorso  -  ventrally,  and  the  musculature  is  very 
slightly  developed.  (2)  Foster  forms  (phorozooids),  which,  like  the 
preceding,  do  not  become  sexually  mature,  but,  unlike  them,  are 
set  free  as  cask-shaped  bodies  with  eight  muscle  bands  and  a  ventral 
outgrowth,  which  is  formed  of  the  stalk  by  which  the  body  was 
formerly  united  to  the  nurse.  On  this  outgrowth  the  (3)  forms 
(gonozooids)  which  become  sexually  mature  are  attached  while  still 
young  buds,  and  after  the  foster  forms  are  set  free  these  reproductive 
forms  gradually  attain  their  complete  development,  and  are  event 
ually  set  free  and  lose  all  trace  of  their  connexion  with  the  foster 
forms.  They  resemble  the  foster  forms  in  having  a  cask-shaped 
body  with  eight  muscle  bands,  but  differ  in  having  no  outgrowth 
or  process,  and  in  having  the  reproductive  organs  fully  developed.1 

Anchinia,  of  which  only  one  species  is  known,  A.  rubra,  from  Anchinia, 
the  Mediterranean,  has  the  sexual  forms  permanently  attached 
to  portions  of  the  dorsal  outgrowth  from  the  body  of  the  unknown 
nurse.  The  body  is  elongated  dorso-ventrally.  The  test  is  well 
developed  and  contains  branched  cells.  The  musculature  is  not 
so  well  developed  as  in  Doliolum.  There  are  two  circular  bands 
at  the  anterior  end  and  two  at  the  posterior,  and  two  on  the 
middle  of  the  body.  The  stigmata  are  confined  to  the  obliquely 
placed  posterior  end  of  the  branchial  sac.  The  alimentary  canal 
forms  a  U-shaped  curve.  The  reproductive  organs  are  placed  on 
the  right  side  of  the  body.  The  life-history  is  still  imperfectly 
known.  As  in  the  case  of  Doliolum  the  sexual  generation  is 
polymorphous,  and  has  three  forms,  two  of  which  remain  in  a 
rudimentary  condition  so  far  as  the  reproductive  organs  are  con 
cerned.  In  Anchinia,  however,  the  three  forms  do  not  occur  to 
gether  on  one  stolon  or  outgrowth,  but  are  produced  successively, 
the  reproductive  forms  of  the  sexual  generation  being  independent 
of  the  '  '  foster  forms  "  (see  Barrois,  27). 

Sub-order  2.  —  Hemimyaria. 

Free-swimming  pelagic  forms  which  exhibit  alternation  of  genera-  Charac- 
tions  in  their  life-history  and  in  the  sexual  condition  form  colonies,  ters  of 
The  body  is  more  or  less  fusiform,  with  the  long  axis  antero-posterior,  //em/ 
and  the  branchial  and  atrial  apertures  nearly  terminal.     The  test  myaria. 
is  well  developed.     The  musculature  of  the  mantle  is  in  the  form 
of  a  series  of  transversely  -running  bands,  which  do  not  form  com 
plete  independent  rings  as  in  the  Cyclomyaria.     The  branchial  and 


1  For  further  details  see  Uljanin  (zS). 
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peribranchial  cavities  form  a  continuous  space  in  the  interior  of  the 
body,  opening  externally  by  the  branchial  and  atrial  apertures,  and 
traversed  obliquely  from  the  dorsal  and  anterior  end  to  the  ventral 
and  posterior  by  a  long  narrow  vascular  band,  which  represents  the 
dorsal  lamina,  the  dorsal  blood-vessel,  and  the  neighbouring  part 
of  the  dorsal  edge  of  the  branchial  sac  of  an  ordinary  Ascidian. 
The  alimentary  canal  is  placed  ventrally.  It  may  either  be  stretched 
out  so  as  to  extend  for  some  distance  anteriorly,  or — as  is  more 
usual — be  concentrated  to  form  along  with  the  reproductive  organs 
a  rounded  opaque  mass  near  the  posterior  end  of  the  body,  known 
as  the  visceral  mass  or  "nucleus."  The  embryonic  development 
is  direct,  no  tailed  larva  being  formed. 

This  sub-order  contains  two  very  distinct  families,  the  SALPID.S:, 
which  are  the  typical  members,  and  the  OCTACNEMID.E,  including  a 
single  very  remarkable  form  (Octacnemus  bythius),  •which  in  some 
respects  does  not  conform  with  the  characters  given  above. 

The  Salpidae  includes  the  single  genus  Salpa  (Forskal),  which, 
however,  may  be  divided  into  two  well-marked  groups  of  species, — (1) 
those,  such  as  S.  pinnata,  in  which  the  alimentary  canal  is  stretched 
out  along  the  ventral  surface  of  the  body,  and  (2)  those,  such  as 
S.  fusiformis  (fig.  14,  A),  in  which  the  aliment 
ary  canal  forms  a  compact  globular  mass,  the 
"  nucleus,"  near  the  posterior  end  of  the  body. 
About  fifteen  species  altogether  are  known ; 
they  are  all  pelagic  forms  and  are  found  in 
nearly  all  seas.  Each  species  occurs  in  two 
forms — the  solitary  asex 
ual  (proles  solitaria)  and 
the  aggregated  sexual 
proles  gregaria) — which 
are  usually  quite  unlike 
one  another.  The  soli 
tary  form  (fig.  14,  B) 
gives  rise  by  internal 
gemmation  to  a  complex 
tubular  stolon,  which 
contains  processes  from 
all  the  more  important 
organs  of  the  parent  body 
and  which  becomes  seg 
mented  into  a  series  of 
or  embryos.  As 
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Fio.  14.—  Salpa  rundnata-fusiformte.    A.  Aggi-e-  buds 
gated  form.    B.  Solitary  form.     Lettering  as  the  stolon  elongates,  the 
before  ;  1-9,  muscle  bands  ;  em,  embryo  ;  gem,  emv,rvOq    npar    fi,p    frpp 
geramiparous  stolon  ;  m,  mantle  ;  vise,  visceral  *n    iry?s.    ne' 
mass  (nucleus).    (Original.)  end  which  have  become 

advanced  in  their  deve 

lopment  are  set  free  in  groups,  which  remain  attached  together  by 
processes  of  the  test,  each  enclosing  a  diverticulum  from  the  mantle 
so  as  to  form  "chains"  (fig.  15).  k 
Each  member  of  the  chain  is  a  Salpa  I 
of  the  sexual  or  aggregated  form,  j 
and  when  mature  may—  either  still  / 
attached  to  its  neighbours  or  se-  h^ 
parated  from  them  (fig.  14,  A)  —  | 
produce  one  or  several  embryos, 
which  develop  into  the  solitary 
Salpa.  Thus  the  two  forms  alter- 
Struc-  nate  regularly.  The  more  import- 
ture  of  ant  points  in  the  structure  of  a 
Salpa.  typical  Salpa  are  shown  in  fig.  16. 
The  branchial  and  atrial  apertures 
are  at  opposite  ends  of  the  body, 
and  each  leads  into  a  large  cavity, 
the  branchial  and  peribranchial  Fi<>.  15.—  Posterior  part  of  solitary 
sacs  wriirh  arp  in  frpp  rommunira-  format  Salpa  denuxratica-mveron<Ua, 
ics,  wmcn  aie  in  n  ica-  showing  a  chain  of  embryos  nearly 

tion  at  the  sides  of  the  obliquely-  ready  to  be  set  free,     gem,'  young 

running  dorsal  lamina  or  "gill."  aggregated  Salpse  forming  the  chain  ; 

The   test   is   well   developed   and  ^  stolon;  m,  muscle  band  of  the 

i,  i,  .1         L  f  /.  mantle.    (Uncmal.) 

adheres  closely  to  the  surface  01 

the  mantle.     The  muscle  bands  of  the  mantle  do  not  completely 

encircle         the  .        emj, 

body.    Theyare  5    • 

present  dorsally 

and     laterally, 

but  the  major 

ity  do  not  reach 

the  ventral  sur 

face.     In  many 

cases        neigh 

bouring    bands 

join  in  the  med 

ian  dorsal  line,  Pro  16  _  genii-diagrammatic  representation  of  Salpa  from 

(ng.    14).      Ihe     leftside.    Lettering  as  before  ;  emb,  embryo  ;  m,  mantle  ; 

anterior  end  of    I,  languet  ;  sgd,  duct  of  subneural  gland  ;   l-ll,  muscle 

tVio    rtnroal     la       bands  of  mantle  ;  f,  thickening  of  test  over  nucleus  ;  dl, 

tne   dorsal  m  or  branchia<    ((5rigjnal.) 

nuna     is     pro- 

longed  to  form  a  prominent  tentacular  organ,  the  languet,  pro- 
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jecting  into  the  branchial  sac.  The  nerve  ganglion,  subneural 
gland,  dorsal  lamina,  peripharyngeal  bands,  and  endostyle  are 
placed  in  the  usual  positions.  A  pigment  spot  and  an  otocyst 
are  found  in  connection  with  the  ganglion.  The  large  spaces  at 
the  sides  of  the  dorsal  lamina  (often  called  the  gill  or  branchia 
of  Salpa),  by  means  of  which  the  cavity  of  the  branchial  sac  i.s 
placed  in  free  communication  with  the  peribranchial  cavity,  are  to 
be  regarded  as  gigantic  stigmata  formed  by  the  suppression  of  tho 
lateral  walls  of  the  branchial  sac.  Fig.  16  represents  an  aggre 
gated  or  sexual  Salpa  which  was  once  a  member  of  a  chain,  since 
it  shows  a  testis  and  a  developing  embryo.  The  ova  (always  few 
in  number,  usually  only  one)  appear  at  a  very  early  period  in  the 
developing  chain  Salpa,  while  it  is  still  a  part  of  the  gemmiparous 
stolon  in  the  body  of  the  solitary  Salpa.  This  gave  rise  to  the 
view  put  forward  by  Brooks  (23),  that  the  ovary  really  belongs  to 
the  solitary  Salpa,  which  is  therefore  a  female  producing  a  series 
of  males  by  asexual  gemmation,  and  depositing  in  each  of  these  an 
ovum,  which^will  afterwards,  when  fertilized,  develop  in  the  body 
of  the  male  into  a  solitary  or  female  Satya.  This  idea  would  of 
course  entirely  destroy  tho  view  that  Salpa  is  an  example  of  alterna 
tion  of  generations.  The  sexual  or  chain  Salpa,  although  really 
hermaphrodite,  is  always  protogynous  :  i.e.,  the  female  elements  or 
ova  are  produced  at  an  earlier  period  than  the  male  organ  or  testis. 
This  prevents  self-fertilization.  The  ovum  is  fertilized  by  the  Develop- 
spermatozoa  of  an  older  Salpa  belonging  to  another  chain,  and  ment  of 
the  embryo  is  far  advanced  in  its  development  before  the  testis  is  Salpa. 
formed.  At  an  early  period  in  its  development  a  part  of  the  embryo 
becomes  separated  off,  along  with  a  part  of  the  wall  of  the  cavity 
in  which  it  lies,  to  form  the  "  placenta,"  in  which  the  embryonic  and 
the  maternal  blood  streams  circulate  in  close  proximity  (or  actually 
coalesce  during  one  period)  and  so  allow  of  the  passage  of  nutriment 
to  the  developing  embryo.  At  a  somewhat  later  stage  a  number  of 
cells  placed  at  the  posterior  end  of  the  body  alongside  the  future 
nucleus  become  filled  up  with  oil-globules  to  form  a  mass  of  nutrient 
material — the  elseoblast — which  is  used  up  later  on  in  the  develop 
ment.  Many  suggestions  have  been  made  as  to  the  homology  of 
the  elseoblast.  The  most  probable  is  that  it  Js  the  disappearing 
rudiment  of  the  tail  found  in  the  larval  condition  of  most  Ascidians. 

The  family  Octacnemidse  includes  the  single  remarkable  form  Octa- 
Octacnemus  bythius,  found  during  the  "  Challenger  "  expedition,  and  cnemidee. 
first   described   by 
Moseley  (29).    It  is 
apparently  a  deep- 
sea    representative 
of  the  pelagic  Sal- 
pidse,  and  may  pos 
sibly  be  fixed.    The 
body  is  somewhat 
discoid,    with    its 
margin    prolonged 
tr>  fm-m  PitrVit  taripr  Fl°-   17.— Diagrammatic  vertical  longitudinal   section 
lijt? "     of  Octacnemus  bythiits  (after  Moseley).    br,  branchial 
ing^  processes,  on  to     aperture;  TO,  opening  of  oesophagus ;  r,  rectum;  at, 
which    the   muscle     atrial  aperture ;  rm,  rm,  radiating  muscles ;  n,  nucleus ; 
bands        of        the     "**»  muscles  °f  nucleus;  g,  respiratory  membrane; 
6,  thickened  margin  of  base  of  test ;  pa,  pedicle  of 
mantle    are     con-     attachment, 
tinned.      The  ali 
mentary  canal  forms  a  compact  nucleus  (fig.  17) ;  the  endostyle  is 
very  short ;  and  the  dorsal  lamina  is  apparently  absent.     The  re 
production  and  life-history  are  entirely  unknown. 

Order  III.— ASCIDIACEA. 

Fixed  or  free-swimming  Simple  or  Compound  Ascidians  which  in  Ascid- 
the  adult  are  never  provided  with  a  tail  and  have  no  trace  of  a  iacea. 
notochord.      The  free-swimming  forms  are  colonies,  the  Simple 
Ascidians  being  always  fixed.     The  test  is  permanent  and  well 
developed  ;  as  a  rule  it  increases  with  the  age  of  the  individual. 
The  branchial  sac  is  large  and  well  developed.     Its  walls  are  per 
forated  by  numerous  slits  (stigmata)  opening  into  the  peribranchial 
cavity,  which  communicates  with  the  exterior  by  the  atrial  aperture. 
Many  of  the  forms  reproduce  by  gemmation,  and  in  most  of  them 
the  sexually-produced  embryo  develops  into  a  tailed  larva. 

The  Ascidiacea  includes  three  groups, — the  Simple  Ascidians, 
the  Compound  Ascidians,  and  the  free-swimming  colonial  Pyrosoma. 

Sub-order  1. — Ascidise  Simplices. 

Fixed  Ascidians  which  are  solitary  and  very  rarely  reproduce  by  Simple 
gemmation  ;  if  colonies  are  formed,  the  members  are  not  buried  in  Ascid- 
a  common  investing  mass,  but  each  has  a  distinct  test  of  its  own.  ians. 
No  strict  line  of  demarcation  can  be  drawn  between  the  Simple  and 
the  Compound  Ascidians,  and  one  of  the  families  of  the  former 
group,  the  Clavelinidss  (the  Social  Ascidians),  forms  a  transition 
from  the  typical  Simple  forms,  which  never  reproduce  by  gemmation, 
to  the  Compound  forms,  which  always  do  (see  p.  618  below).     The 
Ascidise  Simplices  may  be  divided  into  the  following  families: — 

Family  I. — CLAVELINID.E.  Simple  Ascidians  which  reproduce  by 
gemmation  to  form  small  colonies  in  which  each  ascidiozooid  has 
a  distinct  test,  but  all  are  connected  by  a  common  blood-system. 
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Buds  formed  on  stolons  which  are  vascular  outgrowths  from  the  pos 
terior  end  of  the  body,  containing  prolongations  from  the  ectoderm, 
mesoderm,  and  endoderm  of  the  ascidiozooid.  Branchial  sac  not 
folded ;  internal  longitudinal  bars  usually  absent;  stigmata  straight; 
tentacles  simple.  This  family  contains  three  genera :  Ectcinascidia 
( Herdman ),  with  internal  longitudinal  bars  in  branchial  sac  ;  Clavel- 
ina  (Savigny),  with  intestine  extending  behind  branchial  sac ; 
and  Perophora  (Wiegmann),  with  intestine  alongside  branchial  sac. 

Family  II. — ASCIDIID.E.  Solitary  fixed  Ascidians  with  gelatinous 
test ;  branchial  aperture  usually  eight-lobed,  atrial  aperture  usually 
six  -  lobed.  Branchial  sac  not  folded  ;  internal  longitudinal  bars 
usually  present ;  stigmata  straight  or  curved ;  tentacles  simple. 
This  family  is  divided  into  three  sections  : — 

Sub-family  1. — HYPOBYTHIX.E.  Branchial  sac  with  no  internal 
longitudinal  bars.  One  genus,  Hypobythius  (Moseley). 

Sub-family  2. — ASCIDIX^;.  Stigmata  straight.  Many  genera,  of 
which  the  following  are  the  more  important : — Ciona  (Fleming), 
dorsal  languets  present ;  Astidia  (Linnaeus,  =Phallusia,  Savigny), 
dorsal  lamina  present  (see  figs.  1  to  10) ;  Rhodosoma  (Ehrenberg), 
anterior  part  of  test  modified  to  form  operculum ;  Abyssasddia 
(Herdman),  intestine  on  right  side  of  branchial  sac. 

Sub-family  3. — CORELLIXJE.  Stigmata  curved.  Three  genera  : — 
Corella  (Alder  and  Hancock),  test  gelatinous,  body  sessile  ;  Coryn- 
ascidia  (Herdman),  test  gelatinous,  body  pedunculated;  Chelyo- 
soma  (Brod.  and  Sow.),  test  modified  into  horny  plates. 

Family  III. — CYXTHIID.S.  Solitary  fixed  Ascidiaus,  usually  with 
leathery  test ;  branchial  and  atrial  apertures  usually  both  four-lobed. 
Branchial  sac  longitudinally  folded  ;  stigmata  straight ;  tentacles 
simple  or  compound.  This  family  is  divided  into  three  sections  : — 

Sub-family  1. — STYELIXJE,  not  more  than  four  folds  on  each  side 
of  branchial  sac  ;  tentacles  simple.  The  more  important  genera  are 
— Styela  (Macleay),  stigmata  normal,  and  Bathyoncus  (Herdman), 
stigmata  absent  or  modified. 

Sub-family  2. — CYXTHIX.E,  more  than  eight  folds  in  branchial 
sac;  tentacles  compound; 
body  sessile.     The  chief  n 
genus    is    Cynthia    (Sa-   '* — 
vigny),    with    a     large 
number  of  species. 

Sub -family  3. — BOL- 
TEXIX.E,  more  than  eight 
folds  in  branchial  sac  ; 
tentacles  compound ; 
body  pedunculated  (fig. 
18,  A).  The  chief  genera 
are — Boltenia  (Savigny), 
branchial  aperture  four- 
lobed,  stigmata  normal ; 
and  Culeolus  (Herd-  Fi& 
man),  branchial  aper 
ture  with  less  than  four 
lobes,  stigmata  absent  or 
modified  (fig.  18,  B). 
This  last  is  a  deep-sea 
genus  discovered  by  the  "Challenger"  expedition  (see  77). 

Family  IV. — MOLGULIDJE.  Solitary  Ascidians,  sometimes  not 
fixed  ;  branchial  aperture  six-lobed,  atrial  four-lobed.  Test  usually 
incrusted  with  sand.  Branchial  sac  longitudinally  folded ;  stigmata 
more  or  less  curved,  usually  arranged  in  spirals;  tentacles  compound. 
The  chief  genera  are — Molgula  (Forbes),  with  distinct  folds  in  the 
branchial  sac,  and  Eugyra  (Aid.  and  Hanc.),  with  no  distinct  folds, 
but  merely  broad  internal  longitudinal  bars  in  the  branchial  sac. 
In  some  of  the  Molgididas  (genus  Anurella,  Lacaze-Duthiers,  20) 
the  embryo  does  not  become  converted  into  a  tailed  larva,  the 
development  being  direct,  without  metamorphosis.  The  embryo 
when  hatched  assumes  gradually  the  adult  structure,  and  never 
shows  the  features  characteristic  of  larval  Ascidians,  such  as  the 
urochord  and  the  median  sense-organs. 

Sub-order  2. — Ascidise  Composite. 

Fixed  Ascidians  which  reproduce  by  gemmation,  so  as  to  form 
colonies  in  which  the  ascidiozooids  are  buried  in  a  common  invest 
ing  mass  and  have  no  separate  tests.  This  is  probably  a  somewhat 
artificial  assemblage  formed  of  two  or  three  groups  of  Ascidians 
which  produce  colonies  in  which  the  ascidiozooids  are  so  intimately 
united  that  they  possess  a  common  test  or  investing  mass.  This 
is  the  only  character  which  distinguishes  them  from  the  Clavelinidse, 
but  the  property  of  reproducing  by  gemmation  separates  them 
from  the  rest  of  the  Ascidix  Simplices.  The  Ascidiaz  Composite 
may  be  divided  into  the  following  families  : — 

Family  I. — DISTOMID.B.  Ascidiozooids  divided  into  two  regions, 
thorax  and  abdomen  ;  testes  numerous  ;  vas  deferens  not  spirally 
coiled.  The  chief  genera  are — Distoma  (Gaertner) ;  Distaplia  (Delia 
Valle) ;  Colella  (Herdman),  forming  a  pedunculated  colony  (see  fig. 
19,  A)  in  which  the  ascidiozooids  develop  incubatory  pouches, 
connected  with  the  peribranchial  cavity,  in  which  the  embryos 
undergo  their  development  (17} ;  and  Chondrostachys  (Macdonald). 


brf 

?.  —  Culeolus  wiUemcesi.  A.  Entire  body, 
natural  size.  B.  Part  of  branchial  sac  mag 
nified,  at,  atrial  aperture  ;  br,  branchial  aper 
ture;  fed,  peduncle;  brf,  slight  fold  of  branch 
ial  sac  ;  i  I,  internal  longitudinal  bar ;  mh,  mesh ; 
sp,  calcareous  spicules  in  vessels  ;  tr,  transverse 
vessels.  (After  Herdman,  Challenger  Report.) 


Family  II.  —  CO3LOCORMID.B.   Colony  not  fixed,  having  a  large  axial 

cavity  with  a  terminal  aperture.     Branchial  apertures  five-lobed. 

This  includes  one  species,  Coslocormus  huxleyi  (Herdman),  which  is  a 

transition  form  between  the  ordinary  Compound  Ascidians  (e.g., 

Distomidse)  and  the  Ascidiss  Saljnform.es  (Pyrosoma). 

Family  III.  —  DIDEMNID.SL.     Colony  usually  thin  and  incrusting 

Test  containing  stel 

late   calcareous   spi 

cules.    Testis  single, 

large  ;  vas  deferens 

spirally  coiled.    The 

chief  genera  are  —  Di- 

demnum  (Savigny), 

in  which  the  colony 

is   thick  and  fleshy 

and  there  are   only  FlG.  i3._Colonies  of  Ascidue  Composite  (natural  size). 

three  TOWS  of  Stlg-  A.  Colella  quoyi.  B.  Leptodinum  neglect-urn.  C.  Pha- 
ryngodictyon  mirabile.  D.  Botryllus,  showing  ar- 
rangement  of  ascidiozooids  in  circular  systems  each 
of  which  has  a  central  common  cloaca.  (After  Herd- 
man,  Challenger  Report.) 
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mata  on  each  side  of 

tVio    V>ranr>Viial    ear-  • 
ac» 
and         Leptodinum 

(Milne-Edwards),  in 

which  the  colony  is  thin  and  incrusting  (fig.  19,  B)  and  there  are 

four  rows  of  stigmata  on  each  side  of  the  branchial  sac. 

Family  IV.  —  DIPLOSOMID.E.  Test  reduced  in  amount,  rarely  con 
taining  spicules.  Vas  deferens  not  spirally  coiled.  In  Diplosoma 
(Macdonald),  the  most  important  genus,  the  larva  is  gemmiparous. 

Family  V.  —  POLYCLIXID.E.  Ascidiozooids  divided  into  three 
regions,  —  thorax,  abdomen,  and  post-abdomen.  Testes  numerous  ; 
vas  deferens  not  spirally  coiled.  The  chief  genera  are  —  Pharyngo- 
dictyon  (Herdman),  with  stigmata  absent  or  modified,  containing 
one  species,  Ph.  mirabile  (fig.  19,  C),  the  only  Compound  Ascidian 
known  from  a  depth  of  1000  fathoms  ;  Polyclinum  (Savigny),  with 
a  smooth-walled  stomach  ;  Aplidium  (Savigny),  with  the  stomach 
wall  longitudinally  folded  ;  and  Amaroucium  (Milne-Edwards),  in 
which  the  ascidiozooid  has  a  long  post-abdomen  and  a  large  atrial 
languet. 

Family  VI.  —  BOTRYLLID.E.  Ascidiozooids  having  the  intestine 
and  reproductive  organs  alongside  the  branchial  sac.  Dorsal  lamina 
present  ;  internal  longitudinal  bars  present  in  branchial  sac.  The 
chief  genera  are  —  Botryllus  (Gaertn.  and  Pall.  ),  with  simple  stellate 
systems  (fig.  19,  D),  and  Botrylloides  (Milne  -  Edwards),  with 
elongated  or  ramified  systems. 

Family  VII.  —  POLYSTYELID^;.      Ascidiozooids  not  grouped  in 
systems.     Branchial  and  atrial  apertures  four-lobed.     Branchial 
sac  may  be  folded  ;  internal  longitudinal  bars  present.     The  chief 
genera  are  —  Thylacium  (Cams),  with  ascidiozooids  projecting  above 
general  surface  of  colony  ;  Goodsiria  (Cun 
ningham),  with  ascidiozooids  completely 
imbedded  in  investing  mass  ;  and  Chorizo- 
cormus    (Herdmau),    with    ascidiozooids 
united  in  little  groups  which  are  connected 
by  stolons.     The  last  genus  contains  one 
species,  Ch.  reticulatus,  a  transition  form 
between  the  other  Polystyelidas  and  the 
Styelinaz  amongst  Simple  Ascidians. 

The  methods  of  reproduction  by  gemma 
tion  differ  in  their  details  in  the  various 
groups  of  Compound  Ascidians  ;  but  in  all 
cases  the  process  is  essentially  a  giving  off 
from  the  parent  body  of  groups  of  cells  re 
presenting  the  ectoderm,  the  mesoderm, 
and  the  endoderm,  which  develop  into  the 
corresponding  layers  of  the  bud.  The  first 
ascidiozooid  of  the  colony  produced  by  the 
tailed  larva  does  not  form  sexual  repro 
ductive  organs,  but  reproduces  by  gemma 
tion  so  as  to  make  a  colony.  Thus  there 
is  alternation  of  generations  in  the  life- 
history.  In  the  most  completely  formed 
colonies  (e.g.,  Botryllus)  the  ascidiozooids 
are  arranged  in  groups  (systems  or  cceno- 
bii),  and  in  each  system  are  placed  with 
their  atrial  apertures  towards  one  another, 
and  all  communicating  with  a  common 
cloacal  cavity  which  opens  to  the  exterior 
in  the  centre  of  the  system  (fig.  19  D). 

Sub-order  3.  —  Aecidiae  Salpiformes. 

Free-swimming  pelagic  colonies  having     ^^^HSlRCi^          Ascidise 
the  form  of  a  hollow  cylinder  closed  at  one  ^      j  "  Solpi- 

end.  The  ascidiozooids  forming  the  colony  FlG    20.—  Pyrosoma  eUganf,fornles' 
are  imbedded  in  the  common  test  in  such  a     natural  size.    A.  Side  view 
manner  that  the  branchial  apertures  open     of  entire  colony.     B.  End 
on  the  outer  surface  and  theatrial  apertures     gL£U<**  extrenuty- 
on  the  inner  surface  next  to  the  central 

cavity  of  the  colony.    The  ascidiozooids  are  produced  by  gemmation 
from  a  rudimentary  larva  (the  cyathozooid)  developed  sexually. 
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This  sub-order  includes  a  single  family,  the  PYROSOMIDJS,  con 
taining  one  well-marked  genus,  Pyrosoma  (Peron),  with  several 
species.  They  are  found  swimming  near  the  surface  of  the  sea, 
chiefly  in  tropical  latitudes,  and  are  brilliantly  phosphorescent. 
A  fully  developed  Pyrosoma  colony  may  be  from  an  inch  or  two  to 
upwards  of  four  feet  in  length.  The  shape  of  the  colony  is  seen  in 
fig.  20.  It  tapers  slightly  towards  the  closed  end,  which  is  rounded. 
The  opening  at  the  opposite  end  is  reduced  in  size  by  the  presence 
of  a  membranous  prolongation  of  the  common  test  (fig.  20,  B). 
The  branchial  apertures  of  the  ascidiozooids  are  placed  upon  short 
papillae  projecting  from  the  general  surface,  and  most  of  the  ascidio 
zooids  have  long  conical  processes  of  the  test  projecting  outwards 
beyond  their  branchial  apertures  (figs.  20,  21,  and  22).  There  is 
only  a  single  layer  of  ascidiozooids  in  the  Pyrosoma  colony,  as  all 
the  fully  developed  ascidiozooids  are  placed  with  their  antero- 
posterior  axes  at  right  angles  to  the  surface  and  communicate  by 
their  atrial  apertures  with  the  central  cavity  of  the  colony  (fig.  21). 


FIG.  21. — Part  of  a  longitudinal  section  through  wall  of  Pyrosoma,  showing 
arrangement  of  ascidiozooids,  magnified  (partly  after  Savigny).  at,  atrial 
apertures  ;  br,  branchial  apertures  ;  osc,  young  ascidiozooid  of  a  future  colony 
produced  by  budding  from  cy,  cyathozooid  ;  em,  embryos  in  various  stages  ; 
t,  test ;  tp,  processes  of  test ;  brs,  branchial  sac ;  yas,  young  ascidiozooid. 

Their  dorsal  surfaces  are  turned  towards  the  open  end  of  the  colony. 
The  more  important  points  in  the  structure  of  the  ascidiozooid  of 
Pyrosoma  are  shown 
in  fig.  22.  A  circle  of 
tentacles,  of  which 
one,  placed  ventrally 
(fig.  22,  in],  is  larger 
than  the  rest,  is 
found  just  inside  the 
branchial  aperture. 
From  this  point  a 
wide  cavity,  with  a 
few  circularly-placed 
muscle  bands  run 
ning  round  its  walls, 
leads  back  to  the 
large  branchial  sac, 
which  occupies  the 
greater  part  of  the 
body.  The  stigmata 
are  elongated  trans 
versely  and  crossed 
by  internal  longitu 
dinal  bars.  The  dor 
sal  lamina  is  repre 
sented  by  a  series  of 
eight  languets  (I). 
The  nerve  ganglion 
(on  which  is  placed 
a  small  pigmented f 
sense  organ),  the  sub- 
neural  gland,  the  dor 
sal  tubercle,  the  peri- 
pharyngeal  bands, 
and  the  endostyle  are 
placed  in  the  usual  _, 
iio«uHoTi<«  On  panh  Fla  22.— Mature  ascidiozooid  of  Pyrosoma,  from  left 
.ions.  VB  wen  side  (partly  after  Keferstein).  Lettering  as  before ; 


cm,  cellular  mass,  the  seat  of  phosphorescence; 
cm',  posterior  cellular  mass ;  gs,  gemmiparous 
stolon ;  TO&,  muscle  band  ;  ngl,  subneural  gland ; 
pig,  pigment  spot  on  ganglion ;  tp,  process  of  test. 


side  of  the  anterior 
end  of  the  branchial 
sac,  close  to  the  peri- 
pharyngeal  bands,  is 
a  mass  of  rounded  gland  cells  which  are  the  source  of  the  phosphores 
cence.  The  alimentary  canal  is  placed  posteriorly  to  the  branchial 
sac,  and  the  anus  opens  into  a  large  peribranchial  (or  atrial)  cavity, 
of  which  only  the  median  posterior  part  is  shown  (pbr)  in  fig.  22. 
The  reproductive  organs  are  developed  in  a  diverticulum  of  the  peri- 


branchial  cavity,  and  consist  of  a  lobed  testis  and  a  single  ovum  at 
a  time.  The  development  takes  place  in  a  part  of  the  peribranchial  Develop- 
cavity  (fig.  21,  «?«).  The  segmentation  is  meroblastic,  and  an  ment  of 
elongated  embryo  is  formed  on  the  surface  of  a  mass  of  yolk.  The  Pyro- 
embryo,  after  the  formation  of  an  alimentary  cavity,  a  tubular  soma. 
nervous  system,  and  a  pair  of  laterally  placed  atrial  tubes,  divides 
into  an  anterior  and  a  posterior  part.  The  anterior  part  then 
segments  into  four  pieces,  which  afterwards  develop  into  the  first 
ascidiozooids  of  the  colony,  while  the  posterior  part  remains  in  a 
rudimentary  condition,  and  was  called  by  Huxley  the  "cyatho 
zooid  "  ;  it  eventually  atrophies.  As  the  four  ascidiozooids  increase 
in  size,  they  grow  round  the  cyathozooid  and  soon  encircle  it  (fig.  21, 
asc  and  cy).  The  cyathozooid  absorbs  the  nourishing  yolk  upon 
which  it  lies,  and  distributes  it  to  the  ascidiozooids  by  means  of  a 
heart  and  system  of  vessels  which  have  been  meanwhile  formed. 
When  the  cyathozooid  atrophies  and  is  absorbed,  its  original  atrial 
aperture  remains  and  deepens  to  become  the  central  cavity  of  the 
young  colony,  which  now  consists  of  four  ascidiozooids  placed  in  a 
ring,  around  where  the  cyathozooid  was,  and  enveloped  in  a  common 
test.  The  colony  gradually  increases  by  the  formation  of  buds  from 
these  four  original  ascidiozooids. 

PHYLOGENY. 

The  accompanying  diagram  shows  graphically  the  probable  Phylo- 
origin  and  course  of  evolution  of  the  various  groups  of  Tunicata,  geny. 
and  therefore  exhibits  their  relations  to  one  another  much  more 
correctly  than  any  system  of  linear  classification  can  do.  The 
ancestral  Proto-  Tunicata  are  here  regarded1  as  an  offshoot  from 
the  Proto-Chordata — the  common  ancestors  of  the  Tunicata  (Uro- 
chorda),  Amphioxus  (Cephalochorda),  and  the  Verte- 
brata.  The  ancestral  Tunicata  were  probably  free- 
swimming  forms,  not  very  unlike, 
the  existing  Appcndiculariidse,  and 
are  represented  in  the  life -history 

of  nearly  all 
sections  of  the 
Tunicata  by 
the  tailed  lar 
val  stage.  The 
Larvacea  are  1 
the  first  off- '•• 
shoot  from 
the  ancestral 
forms  which 
gave  rise  to 

the  two  lines  of  descendants,  the  Proto- Thaliacea  and  the  Proto- 
Ascidiacea.  The  Proto- Thaliacea  then  split  into  the  ancestors  of 
the  existing  Cyclomyaria  and  Hemimyaria.  The  Proto- Ascidiacea 
gave  up  their  pelagic  mode  of  life  and  became  fixed.  This  ancestral 
process  is  repeated  at  the  present  day  when  the  free-swimming  larva 
of  the  Simple  and  Compound  Ascidians  becomes  attached.  The 
Proto- Ascidiacea,  after  the  change,  are  probably  most  nearly  repre 
sented  by  the  existing  genus  Clavelina.  They  have  given  rise 
directly  or  indirectly  to  the  various  groups  of  Simple  and  Com 
pound  Ascidians  and  the  Pyrosomidaz.  These  groups  form  two 
lines,  which  appear  to  have  diverged  close  to  the  position  of  the 
family  Clavelinidas.  The  one  line  leads  to  the  more  typical 
Compound  Ascidians,  and  includes  the  Polyclinidw,  Distomida?,, 
Didemnidse,  Diplosomidse,  Ccelocormidae,  and  finally  the  Ascidite 
Salpiformes.  The  second  line  gave  rise  to  the  Simple  Ascidians, 
and  to  the  Sotryllidse  and  Polystyelidse,  which  are,  therefore,  not 
closely  allied  to  the  other  Compound  Ascidians.  The  later  Proto- 
Ascidiacea  were  probably  colonial  forms,  and  gemmation  was  re 
tained  by  the  Clavelinidae  and  by  the  typical  Compound  Ascidians 
(Distomldse,  &c. )  derived  from  them.  The  power  of  forming 
colonies  by  budding  was  lost,  however,  by  the  primitive  Simple 
Ascidians,  and  must,  therefore,  have  been  regained  independently 
by  the  ancestral  forms  of  the  BotryllidsR  and  the  Polystyelidit'. 
If  this  is  a  correct  interpretation  of  the  course  of  evolution  of  the 
Tunicata,  we  arrive  at  the  following  important  conclusions.  (1) 
The  Tunicata,  as  a  whole,  form  a  degenerate  branch  of  the  Proto- 
Chordata  ;  2)  the  Ascidise  Salpiformes  (Pyrosoma)  are  much  more 
closely  related  to  the  typical  Compound  Ascidians  than  to  the  other 
pelagic  Tunicata,  viz. ,  the  Larvacea  and  the  Thaliacea ;  and  (3)  the 
Ascidise  Composites  form  a  polyphyletic  group,  the  sections  of 
which  have  arisen  at  several  distinct  points  from  the  ancestral 
Simple  Ascidians. 

Bibliography. — (/)  Cuvier,  "Mem.  s.  les  Ascidies,"  &c.,  in  Mem.  d.  Mus.,  vol. 
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1  By  Dohrn  and  others  their  point  of  origin  is  placed  considerably  further 
up  on  the  stem  of  the  Chordata,  thus  causing  the  Tunicata  to  be  regarded  as 
very  degenerate  Vertebrata  (see  32). 
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TUNING  FORK,  a  small  bar  of  cast  tool  steel  with 
tolerably  defined  edges,  bent  into  a  fork  with  two  prongs. 
A  handle  of  the  same  metal  extending  from  the  bend  of 
the  fork  serves  as  a  sound-post  to  transmit  the  vibrations 
of  the  fork  to  any  resonance  board  or  body  convenient  for 
reinforcing  the  sound.  The  fork  is  set  in  vibration  by 
striking  one  of  the  prongs  against  any  hard  substance,  by 
pressing  the  prongs  together  if  the  fork  is  a  light  one,  or, 
if  it  is  large,  by  drawing  a  double  bass  bow  across  one  of 
the  prongs.  The  larger  forks  are  sometimes  made  with  a 
worm  upon  the  handle  in  order  that  they  may  be  screwed 
into  a  resonance  box,  the  dimensions  of  which  should  agree 
with  the  pitch  of  the  fork.  The  ordinary  use  of  a  tuning 
fork  is  to  serve  as  a  pitch  carrier  or  standard,  for  which  it 
is  particularly  suited  owing  to  the  permanence  with  which 
it  maintains  the  pitch  to  which  it  may  be  tuned.  It  is 
flattened  by  heat  and  sharpened  by  cold  about  1  vibration 
in  20,000  for  every  degree  Fahr.,  so  that  the  exact  pitch 
always  depends  upon  the  temperature.  A  tuning  fork  is 
tuned  by  filing  the  ends  of  the  prongs  or  between  them 
near  the  ends  to  make  it  sharper,  or  by  filing  between 
them  near  or  at  the  bend  to  make  it  flatter.  Less  filing 
is  required  to  flatten  than  to  sharpen.  It  should  be  allowed 
to  rest  after  tuning,  on  account  of  the  disturbance  of  the 
molecular  structure  by  the  filing,  and  after  a  few  days 
should  be  compared  again  with  the  pitch  required,  and 
corrected.  The  tuning  fork  is  also  of  value  in  certain 
physical  investigations,  from  the  constancy  of  its  rate  of 
vibration.  In  England  it  is  generally  tuned  to  C  in  the 
treble  clef,  because  organ-builders  start  their  tuning  from 
that  note ;  in  France  it  is  tuned  to  A  in  the  treble  clef, 
which  is  the  note  of  the  third  open  string  of  the  violin. 
The  French  diapason  normal  is  tuned  to  A  at  15°  C.  ( =  59° 
Fahr.)  and  is  fixed  at  435  double  vibrations  in  a  second. 
The  inventor  of  the  tuning  fork  was  John  Shore,  royal 
trumpeter  in  1711,  sergeant  trumpeter  at  the  entry  of 
George  I.  in  1714,  and  lutanist  to  the  chapel  royal  in  1715. 

According  to  Chladni,  whose  analysis  of  the  tuning  fork  has  been 
generally  accepted,  it  has  two  nodes  or  points  of  least  vibration  at 
the  bend,  with  a  ventral  or  vibrating  loop  between,  by  which  its 
vibrations  are  transmitted  to  the  handle.  That  this  is  not  the  case 
lias  been  shown  by  Mr  W.  F.  Stanley.1  The  fundamental  note 
appears  to  be  an  octave  below  the  note  which  the  ear  recognizes  as 
the  pitch  of  the  fork.  Helmholtz,  Tyndall,  and  others  accept  the 
latter  as  the  fundamental,  and  Helmholtz  expressly  says  that  each 
prong  may  be  regarded  as  an  elastic  rod  fixed  at  one  end.2  The  fork 
is  really  a  bent  elastic  rod  vibrating  at  both  ends,  with  a  node  at 
the  bend,  through  which,  and  in  the  same  way  as  with  the  bridge 
of  any  stringed  instrument,  the  vibrations  are  conducted.  As  well 
as  the  second  partial,  the  third  and  fourth  are  in  large  forks  fre 
quently  distinguishable,  but  such  partials  above  the  octave  are  very 
weak.  In  addition  to  the  lower  harmonic  partials  it  is  generally 
easy  to  produce  with  a  blow  a  very  high  inharmonic  tinkle  or 
ringing  metallic  note,  that  will  continue  to  sound  for  some  time 
without  blending  with  the  true  note  of  the  fork.  The  precise 
interval  varies,  but  is  usually  two  octaves  and  between  a  flat  fifth 
and  a  major  sixth  above  the  recognized  pitch  of  the  fork.  With 
ordinary  tuning  forks  this  tinkling  note  is  to  be  found  amongst 
the  highest  treble  notes  of  the  pianoforte.  Theorists  give  other 
inharmonic  proper  tones  in  due  ascending  order  ;  they  are  derived 
from  calculation  on  the  assumption  that  they  proceed  as  the  squares 
of  the  odd  numbers,  but  are  beyond  practical  verification  owing  to 


1  Mature,  vol.  xxvi.  pp.  166,  243, 

2  Sensations  of  Tone  ;  Eng.  transl.  by  A.  J.  Ellis,  2d  ed.,  1885,  p.  70. 


their  extreme  position  in  the  scale  of  musical  sounds  and  the  varia 
tion  of  power  in  different  ears  to  distinguish  them. 

The  tuning  fork  was  used  by  Scheibler  (1777-1837)  as  the  easiest 
means  for  correctly  determining  the  pitch  numbers  of  vibrations. 
To  make  a  Scheibler  tonometer,  take  a  fork  in  which  the  octave 
can  be  easily  heard  and  intercalate  as  many  forks  as,  giving  count 
able  beats  with  each  other,  will  fill  up  the  octave.  The  addition 
of  the  whole  number  of  beats  and  their  fractions  in  the  octave  will 
be  the  vibrating  number,  in  double  vibrations  per  second,  of  the 
lower  fork.  In  order  to  measure  the  fractions  of  vibrations  accu 
rately  forks  should  be  chosen  that  are  audible  for  40,  or  at  least 
20  seconds.  For  instance,  60  beats  counted  in  20  seconds  would 
be  3  a  second,  and  65  in  the  same  time  3'25.  The  forks  should 
remain  for  three  months  after  filing  before  their  differences  are  finally 
determined,  and  the  whole  examination  should  be  conducted  in  a 
known,  uniform  temperature.  Scheibler  considered  four  beats  a 
second  between  two  forks  a  good  number  for  counting  ;  but  Mr  A. 
J.  Ellis,  who  has  used  Scheibler's  invention  as  a  basis  for  an  exhaust 
ive  historical  statement  of  musical  pitch3  and  as  the  novel  and 
exact  means  for  determining  the  non-harmonic  musical  scales  of 
various  nations,  especially  Eastern  nations,4  considers  three  beats  a 
second  the  best  counting  number.  This  would  increase  the  number 
of  intermediate  forks. 

Attempts  have  been  made  to  use  tuning  forks  instead  of  strings 
for  key-board  instruments,  the  object  being  to  obtain  permanence 
of  tuning  with  the  soft,  unexciting  quality  of  tone  furnished  by  the 
fork.  The  inventions  of  Clagget,  London,  1788,  of  Riffelsen  (the 
melodikon),  Copenhagen,  1803,  and  of  Schuster  (the  adiaphonou), 
Vienna,  1819,  were  of  this  nature.  The  latest  adaptation  of  a  key 
board  to  tuning  forks  has  been  effected  by  Mr  Machell  of  Glasgow  ; 
it  was  shown  at  the  Inventions  Exhibition,  South  Kensington, 
London,  1885. 

TUNIS,  REGENCY  OF,  formerly  one  of  the  Barbary  states  Plate  V. 
of  north  Africa,  but  since  1881  a  dependency  of  France, 
whose  resident-general  exercises  all  real  authority  in  the 
nominal  dominions  of  the  bey.  Is  bounded  on  the  west  by 
Algeria,  on  the  north  by  the  western  basin  of  the  Mediter 
ranean,  on  the  east  from  Cape  Bon  to  the  Gulf  of  Gabes 
(Kabis)  by  the  eastern  basin  of  the  same  sea,  and  on  the 
south-east  by  the  province  of  Tripoli.  On  the  south  the 
boundary  is  the  Sahara  and  the  frontier  line  is  indefinite. 
The  greatest  breadth  from  east  to  west  is  about  1 50  miles, 
the  length  from  north  to  south  about  300  miles.  The 
population  does  not  exceed  a  million  and  a  half. 

Physical  Features. — Tunis  is  formed  by  the  prolongation 
towards  the  east  of  the  two  great  mountain  chains  of 
ALGERIA  (q.v.),  and  closely  resembles  that  country  in  its 
physical  features,  products,  and  climate ;  see  AFRICA,  vol. 
i.  p.  265.  The  northern  Algerian  chain  (the  Little  Atlas) 
is  prolonged  through  Tunis  to  Ras  Sidi  'All  al-Makkl,  the 
highest  summits  never  attaining  an  altitude  of  4000  feet. 
It  forms  a  picturesque,  fertile,  and  well -watered  region, 
with  extensive  cork  woods  in  its  western  parts,  and  sepa 
rated  from  the  southern  mountains  by  the  valley  (the  ancient 
Zeugitana)  of  the  Mejerda  (the  ancient  Bagradas),  the  most 
important  river  of  north  Africa,  which  after  a  tortuous 
course  of  nearly  300  miles  falls  into  the  Gulf  of  Tunis  at 
Porto  Farina.  The  basin  of  the  Mejerda,  which  is  now  tra 
versed  by  the  railway  from  Algiers  to  Tunis,  is  very  fertile, 
and  many  important  ruins  testify  to  its  prosperity  in  Roman 
times.  The  rich  lacustrine  deposits  in  the  Dakhila,  or  plain 
of  Bulla  Regia,  show  that  it  was  only  in  relatively  recent 
times  that  its  upper  waters  found  a  passage  to  the  sea  by 

3  "On  the  History  of  Musical  Pitch,"  in  Journ.  Hoc.  of  Arts,  5th 
March  and  2d  April  1880  ;  see  also  7th  January  1881. 

4  "On  Musical  Scales,"  ibid.,  27th  March  and  30th  October  1885. 
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cutting  a  deep  gorge  through  the  cretaceous  barrier  that 
shuts  in  this  upland  plain  upon  the  east.  The  southern 
wall  of  the  Mejerda  valley  and  of  the  Gulf  of  Tunis  is 
formed  by  a  branch  of  the  southern  Algerian  chain,  con 
nected  with  Jebel  Auras  (Mount  Aures)  by  the  plateau  of 
Tebessa  (Theveste)  and  running  north-east  to  Cape  Bon. 
Its  highest  summits  (Zilk  and  Zaghwan)  rise  above  5000 
feet.  Another  branch  of  the  southern  chain  runs  from  the 
Sahara  side  of  Mount  Aures  south-east  towards  the  head 
of  the  Lesser  Syrtis  or  Gulf  of  Gabes.  Between  these  two 
branches  lies  a  mountainous  plateau,  whose  waters  descend 
eastward  but  do  not  reach  the  sea.  Arrested  by  a  line  of 
hills  running  parallel  to  the  coast,  they  form  a  chain  of 
lakes  and  marshes,  which  for  the  most  part  dry  up  in 
summer.  It  is  to  this  region  of  inland  drainage  (the 
ancient  Byzacene)  that  the  plain  of  Kairwan  belongs. 
Its  southern  part  from  Sbeitla  (Sobaitala)  to  the  Syrtis  is 
relatively  sterile,  and  even  in  antiquity  appears  to  have 
formed  an  exception  to  the  general  fertility  of  the  country, 
which  was  one  of  the  granaries  of  Rome.  The  upland 
district  from  Tebessa  southward  sinks  into  the  desert  by 
a  step-like  series  of  great  plateaus,  separated  by  nigged 
walls  of  variegated  marls,  sands,  and  alluvium,  torn  into 
fantastic  shapes,  and  scored  with  deep  ravines  by  streams 
which  at  some  remote  period  of  copious  rainfall  poured 
down  into  the  Sahara.  Farther  east  the  plateaus  disappear 
and  the  mountains  rise  like  a  rampart  from  the  Sibakh 
(sing.  Sebkha),  or  Saharian  marshes  and  salt-flats.  The 
depression  to  which  the  Sibakh  belong  terminates  to  the 
east  in  the  Shott  (Shatt)  al-Jerid,  which  is  separated  from 
the  Lesser  Syrtis  only  by  a  narrow  isthmus ;  see  SAHARA, 
vol.  xxi.  p.  151.  Even  the  Sahara  of  Tunis  abounds  in 
fertile  oases. 

Climate. — The  mean  annual  temperature  at  Susa  is  75°  Fahr., 
the  mean  of  the  winter  or  rainy  season  60°  and  of  the  hot  season 
97°.  At  Tunis  the  temperature  rarely  exceeds  90°,  except  with  a 
wind  from  the  Sahara.  The  prevailing  winds  from  May  to  Sep 
tember  are  east  and  north-east  and  during  the  rest  of  the  year  north 
west  and  east.  A  rainy  season  of  about  two  months  usually  begins 
in  January  ;  the  spring  season  of  verdure  is  over  in  May  ;  summer 
ends  in  October  with  the  first  rains.  Violent  winds  are  common 
at  both  equinoxes. 

flora  and  Fauna. — Both  are  generally  the  same  as  those  of 
ALGERIA  (q.v.).  The  lion  and  panther  are  almost  extinct,  but  the 
sportsman  finds  in  abundance  the  wild  boar,  partridge,  Carthage 
fowl,  quail,  and  snipe.  The  African  moufflon  still  exists  in  the 
southern  mountains.  Herds  of  buffaloes  are  found  in  the  district 
of  Mater.  The  stag  occurs  in  the  eastern  districts.  The  camel, 
now  so  important,  was  hardly  known  here  before  the  Roman 
sovereignty.  Red  mullet,  tunny,  and  other  fish  abound  around 
the  coast ;  and  fishing  stations  are  numerous.  The  town  of  Bizerta 
and  the  Kerkenna  Islands  are  mainly  dependent  on  their  fisheries. 
The  coral  and  sponge  fisheries,  of  which  Sf  ax  and  the  island  of  Jerba 
(Djerba)  are  centres,  are  also  considerable.  Of  noxious  creatures 
may  be  named  the  scorpion,  much  more  formidable  than  that  of 
Algiers,  a  venomous  tree  snake  (Echis  carinata),  in  the  sandy  lands 
between  Kafsa  and  Sfax,  and  a  species  of  python  called  taguerga, 
which  infests  some  parts  of  the  southern  mountains. 

Cork  and  "zen"  trees  cover  about  360,000  acres  towards  the 
Algerian  frontier,  and  the  pine  and  deciduous  oak  almost  as  large 
an  area  south  of  the  Mejerda  ;  but  the  country  is  much  less  wooded 
than  in  antiquity.  The  richness  of  the  grain  crops  is  still  remark 
able,  in  spite  of  imperfect  cultivation.  Olives  and  many  excellent 
fruits  are  largely  produced,  and  vineyards  have  been  much  extended 
since  the  French  occupation.  Esparto  grass  abounds  in  the  uplands. 
The  oases  of  the  Jerid  are  devoted  to  the  date  palm  and  produce  the 
best  dates  known  in  the  European  market. 

Minerals.— -The  mineral  wealth  of  Tunis,  like  that  of  Algeria, 
is  considerable,  but  it  has  been  imperfectly  explored.  The  iron 
mines  of  the  northern  mountains  and  the  argentiferous  lead  mines 
of  Al-Resas  near  Tunis  were  worked  in  antiquity,  as  were  also  the 
marble  quarries  of  Simittu  (Chemtou),  on  the  upper  Mejerda,  which 
are  now  in  the  hands  of  a  Belgian  company.  The  thermal  springs 
of  Hammam  al-Anf  on  the  Bay  of  Tunis  are  supposed  to  have  heal 
ing  virtues  ;  they  are  now  connected  with  the  capital  by  rail. 

Inhabitants. — The  industrious  Berbers  (Kabyles),  the  oldest  stock 
in  the  country,  are  less  sharply  marked  off  from  the  Arabs  than  in 
Algeria,  but  are  distinguishable  by  their  lighter  complexion  and 
often  fair  hair.  They  form  a  large  part  of  the  population  in  the 


northern  and  eastern  mountains,  and  in  the  island  of  Jerba 
(Jirba).  They  are  organized  in  tribes  with  purely  democratic  self- 
government,  and  laws  of  their  own,  which  are  not  those  of  the 
Koran.  The  pastoral  Arab  nomads  are  descended  from  the  second 
Arab  invasion,  which  began  in  the  llth  century  (see  below).  They 
have  little  agriculture  and  are  still  as  indolent  and  unruly  as  their 
ancestors.  The  Arabs  of  the  towus  are  usually  known  as  Moors  ; 
among  them  the  Spanish  Moors,  descendants  of  the  Andalusian 
refugees,  form  an  exclusive  and  aristocratic  class.  The  pure  Turks 
and  the  Kuluglis  (sons  of  Turkish  fathers  by  Moorish  women  or 
slave  girls)  are  no  longer  numerous.  Of  Europeans  there  are  some 
10,000  Italians,  8000  Maltese,  and  4000  French  (exclusive  of  the 
army).  The  Jews  number  some  50,000,  of  whom  perhaps  half  are  in 
the  capital.  The  trade  of  the  country  is  largely  in  their  hands. 

Towns. — For  the  capital  Tunis,  see  below.  Of  the  coast  towns 
SFAX  and  SUSA  have  separate  notices ;  Bizerta  (Benzert),  the  ancient 
Hippo  Zarytus,  is  the  chief  place  on  the  north  coast,  with  5000  in 
habitants.  It  stands  on  a  canal  connecting  the  sea  with  a  lake 
which  might  easily  be  converted  into  a  magnificent  land-locked 
harbour.  On  the  east  coast  are  Hammamet  (Hamamat),  with  3700 
inhabitants ;  Monastir,  with  5600  inhabitants  and  a  trade  in  cereals 
and  oils  ;  Mahdiya  (Mehedia),  with  6300  inhabitants,  the  fallen 
city  of  the  Fatimites,  which  since  the  French  occupation  has  begun 
to  rise  again,  and  has  a  new  harbour ;  and  Gabes  (Kabis)  on  the 
Syrtis,  a  group  of  small  villages,  with  an  aggregate  population  of 
14,000,  the  port  of  the  shott  country  and  a  dep6t  of  the  esparto 
trade.  Of  the  inland  towns  the  holy  city  of  KAIRWAN  (q.v.)  is  tho 
most  remarkable.  Its  fine  mosques  are  now  open  to  visitors. 
Sbeitla  (Lat.  Sufetula),  in  the  mountains  south-west  of  Kairwan, 
is  remarkable  for  its  magnificent  Roman  remains,  the  triumphal 
arch  of  Constantino,  and  the  three  temples  which  form  the  hieron. 
The  principal  towns  of  the  Mejerda  basin  are  Bedja  (Baja),  the 
ancient  Vaga,  an  important  corn  market,  and  higher  up,  near  the 
border,  the  fortress  of  Kef  (Sicca  Veneria),  with  4000  inhabitants, 
boldly  perched  on  the  steep  slope  of  a  volcanic  mountain. 

Commerce. — The  total  imports  of  the  regency  in  1885  were  valued 
at  £1,098,047,  of  which  about  27  per  cent  were  British  goods,  chiefly 
cotton  fabrics.  In  1884  the  imports  were  valued  at  £1,157,182. 
The  most  important  export  is  olive  oil,  and  after  it  come  wheat, 
esparto  grass,  barley,  sponges.  The  value  of  the  total  exports  in 
1884  was  £745,554,  and  in  1885  £882,946.  In  1885  1,035  vessels 
(71,133  tons)  entered  the  port  of  Goletta,  and  the  entries  at  other 
ports  were  3033  (55,050  tons). 

History. — The  history  of  Tunis  begins  for  us  with  the  establish 
ment  of  the  Phoenician  colonies  ;  see  vol.  xviii.  p.  806,  PHOENICIA 
and  CARTHAOE.  The  Punic  settlers  Semitized  the  coast,  but  left 
the  Berbers  of  the  interior  almost  untouched.  The  Romans  entered 
into  the  heritage  of  the  Carthaginians  and  of  the  vassal  kings  of 
Numidia,  and  Punic  speech  and  civilization  gave  way  to  Latin,  a 
change  which  from  the  time  of  Csesar  was  helped  on  by  Italian 
colonization.  Rich  in  corn,  in  herds,  and  in  later  times  also  in 
oil,  and  possessing  valuable  fisheries,  mines,  and  quarries,  the 
province  of  Africa,  of  which  Tunis  was  the  most  important  part, 
attained  under  the  empire  a  prosperity  to  which  Roman  remains  in 
all  parts  of  the  country  still  bear  witness.  Carthage  was  the  second 
city  of  the  Latin  part  of  the  empire,  "  after  Rome  the  busiest  and 
perhaps  the  most  corrupt  city  of  the  West,  and  the  chief  centre  of 
Latin  culture  and  letters."  In  the  early  history  of  Latin  Christ 
ianity  Africa  holds  a  more  important  place  than  Italy.  It  was 
here  that  Christian  Latin  literature  took  its  rise,  and  to  this  province 
belong  the  names  of  Tertullian  and  Cyprian,  of  Arnobius  and 
Lactantius,  above  all  of  Augustine.  Lost  to  Rome  by  the  invasion 
of  the  Vandals,  who  took  Carthage  in  439,  the  province  was  re 
covered  by  Belisarius  a  century  later  (533-4),  and  remained  Roman 
till  the  Arab  invasion,  for  which  see  vol.  xvi.  p.  567.  The  con 
queror  'Okba  founded  the  city  of  Kairwan  (c.  670),  which  was  the 
residence  of  the  governors  of  Africa  under  the  Omayyads  and  there 
after  the  capital  of  the  Aghlabite  princes,  the  conquerors  of  Sicily, 
who  ruled  in  merely  nominal  dependence  on  the  'Abbasids  (see  vol. 
xvi.  p.  579). 

The  Latin  element  in  Africa  and  the  Christian  faith  disappeared 
in  a  single  generation  ;  the  Berbers  of  the  mountains,  who  had 
never  been  Latinized  and  never  really  Christianized,  accepted  Islam 
without  difficulty,  but  showed  their  stubborn  nationality,  not  only 
in  the  character  of  their  Mohammedanism,  which  has  always  been 
mixed  up  with  the  worship  of  living  as  well  as  dead  saints  (mara 
bouts)  and  other  peculiarities,  but  also  in  political  movements. 
The  empire  of  the  Fatimites  (see  vol.  xvi.  p.  587)  rested  on  Berber 
support,  and  from  that  time  forth  till  the  advent  of  the  Turks  the 
dynasties  of  north  Africa  were  really  native,  even  when  they  claimed 
descent  from  some  illustrious  Arab  stock.  When  the  seat  of  the 
Fatimite  empire  was  removed  to  Egypt,  the  Zirites,  a  house  of  the 
Sanhaja  Berbers,  ruled  as  their  lieutenants  at  Mahdiya,  and  about 
1050  Mo'izz  the  Zirite,  in  connexion  with  a  religious  movement 
against  the  Shi'ites,  transferred  his  very  nominal  allegiance  to  the 
Abbasid  caliphs.  The  Fatimites  in  revenge  let  loose  upon  Africa 
a  vast  horde  of  Bedouins  from  Upper  Egypt  (B.  Hilal  and  Solaim), 
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the  ancestors  of  the  modern  nomads  of  Barbary.  All  Africa  was 
ravaged  by  the  invaders,  who,  though  unable  to  found  an  empire  or 
overthrow  the  settled  government  in  the  towns,  forced  the  agricul 
tural  Berbers  into  the  mountains,  and,  retaining  from  generation 
to  generation  their  lawless  and  predatory  habits,  have  ever  since 
made  order  and  prosperity  almost  impossible  in  the  open  parts  of 
the  country.  The  Zirite  dynasty  was  finally  extinguished  by 
Roger  I.  of  Sicily,  who  took  Mahdiya  in  1148  and  established  his 
authority  over  all  the  Tunisian  coast.  Even  Moslem  historians 
speak  favourably  of  the  Norman  rule  in  Africa  ;  but  it  was  brought 
to  an  early  end  by  the  Almohade  caliph  'Abd  al-Mu'min,  who  took 
Mahdiya  in  1160.  The  Almohade  empire  soon  began  to  decay,  and 
in  1336  Abu  Zakariya,  prince  of  Tunis,  was  able  to  proclaim  himself 
independent  and  found  a  dynasty,  which  subsisted  till  the  advent 
of  the  Turks.  The  Hafsites  (so  called  from  Abu  Hafs,  the  ancestor 
of  Abu  Zakariya,  a  Berber  chieftain  who  had  been  one  of  the  intimate 
disciples  of  the  Almohade  mahdi)  assumed  the  title  of  Prince  of  the 
Faithful,  a  dignity  which  was  acknowledged  even  at  Mecca,  when 
in  the  days  of  Mostansir,  the  second  Hafsite,  the  fall  of  Baghdad  left 
Islam  without  a  titular  head.  In  its  best  days  the  empire  of  the 
Hafsites  extended  from  Tlemcen  to  Tripoli  and  they  received  homage 
from  the  Merinids  of  Fez  ;  they  held  their  own  against  repeated 
Frankish  invasions,  of  which  the  most  notable  were  that  which  cost 
St  Louis  of  France  his  life  (1270)  and  that  of  the  duke  of  Bourbon 
(1390),  when  English  troops  took  part  in  the  unsuccessful  siege  of 
Mahdiya.  They  adorned  Tunis  with  mosques,  schools,  and  other 
institutions,  favoured  letters,  and  in  general  appear  to  have  risen 
above  the  usual  level  of  Moslem  sovereigns.  But  their  rule  was 
troubled  by  continual  wars  and  insurrections  ;  the  support  of  the 
Bedouin  Arabs  was  imperfectly  secured  by  pensions,  which  formed 
a  heavy  burden  on  the  finances  of  the  state  ;l  and  in  later  times  the 
dynasty  was  weakened  by  family  dissensions.  Leo  Africanus, 
writing  early  in  the  16th  century,  gives  a  favourable  picture  of  the 
"  great  city  "  of  Tunis,  which  had  a  nourishing  manufacture  of  fine 
cloth,  a  prosperous  colony  of  Christian  traders,  and,  including  the 
suburbs,  nine  or  ten  thousand  hearths  ;  but  he  speaks  also  of  the 
decay  of  once  flourishing  provincial  towns,  and  especially  of  agri 
culture,  the  greater  part  of  the  open  country  lying  waste  for  fear 
of  the  Arab  marauders.  Taxation  was  heavy,  and  the  revenue  very 
considerable  :  Don  John  of  Austria  in  a  report  to  Philip  II.  states 
that  the  land  revenue  alone  under  the  last  Hafsite  was  375,935 
ducats,  but  of  this  a  great  part  went  in  pensions  to  the  Arabs. 

The  conquest  of  Algiers  by  the  Turks  gave  a  dangerous 
neighbour  to  Tunis,  and  after  the  death  of  Mohammed  the 
Hafsite  in  1525  a  disputed  succession  supplied  Khair  al-Di'n 
Barbarossa  with  a  pretext  for  occupying  the  city  in  the  name  of 
the  sultan  of  Constantinople.  Al- Hasan,  the  son  of  Mohammed, 
sought  help  from  the  emperor,  and  was  restored  in  1535  as  a 
Spanish  vassal,  by  a  force  which  Charles  V.  commanded  in  person, 
while  Andrea  Doria  was  admiral  of  the  fleet.  But  the  conquest 
was  far  from  complete,  and  was  never  consolidated.  The  Spaniards 
remained  at  Goletta  and  made  it  a  strong  fortress  ;  but  the  in 
terior  was  a  prey  to  anarchy  and  civil  war,  until  in  1570  'All 
Pasha  of  Algiers  utterly  defeated  Hamid,  the  son  and  successor  of 
Hasan,  and  occupied  Tunis.  In  1573  the  Turks  again  retreated 
on  the  approach  of  Don  John,  who  had  dreams  of  making  himself 
king  of  Tunis  ;  but  this  success  was  not  followed  up,  and  in  the 
next  year  Sultan  Selim  II.  sent  a  strong  expedition,  which  drove 
the  Spaniards  from  Tunis  and  Goletta,  and  reduced  the  country  to 
a  Turkish  province.  The  civil  administration  was  now  placed 
under  a  pasha  ;  but  in  a  few  years  a  military  revolution  transferred 
the  supreme  power  to  a.dey  elected  by  the  janissaries,  who  formed 
the  army  of  occupation.  The  government  of  the  deys  lasted  till 
1705,  but  was  soon  narrowed  or  overshadowed  by  the  authority  of 
the  beys,  whose  proper  function  was  to  manage  the  tribes  and 
collect  tribute.  From  1631  to  1702  the  office  of  bey  was  hereditary 
in  the  descendants  of  Murad,  a  Corsican  renegade,  and  their  rivalry 
with  the  deys  and  internal  dissensions  kept  the  country  in  con 
stant  disorder.  Ibrahim,  the  last  of  the  deys  (1702-1705), 
destroyed  the  house  of  Murad  and  absorbed  the  beyship  in  his  own 
office  ;  but,  when  he  fell  in  battle  with  the  Algerians,  Hosain  b. 
'Ali,  the  son  of  a  Greek  renegade,  was  proclaimed  sovereign  by  the 
troops  under  the  title  of  "bey,"  and,  being  a  prince  of  energy  and 
ability,  was  able  to  establish  the  hereditary  sovereignty,  which 
has  lasted  without  change  of  dynasty  to  the  present  time. 

Frequent  wars  with  Algiers,  which  need  not  detain  us,  form  the 
chief  incidents  in  the  internal  history  of  Tunis  under  the  beys. 
Under  deys  and  beys  alike  Tunis  was  essentially  a  pirate  state. 
Occasional  acts  of  chastisement,  of  which  the  bombardment  of 
Porto  Farina  by  Blake  in  1655  was  the  most  notable,  and  repeated 
treaties,  extorted  by  European  powers,  checked  from  time  to  time, 
but  never  put  an  end  to,  the  habitual  piracies,  on  which  indeed  the 
public  revenue  of  Tunis  was  mainly  dependent.  The  powers  were 

1  In  the  13th  and  14th  centuries  the  Hafsites  also  paid  tribute  to 
Sicily  for  the  freedom  of  the  sea  and  the  right  to  import  Sicilian  corn, 
— a  clear  proof  of  the  decline  of  Tunisian  agriculture. 


generally  less  concerned  for  the  captives  than  for  the  acquisition 
of  trading  privileges,  and  the  beys  took  advantage  of  the  com 
mercial  rivalry  of  England  and  France  to  play  off  the  one  power 
against  the  other.  The  release  of  all  Christian  slaves  was  not 
effected  till  after  the  bombardment  of  Algiers  ;  and  the  definite 
abandonment  of  piracy  may  be  dated  from  the  presentation  to  the 
bey  in  1819  of  a  collective  note  of  the  powers  assembled  at  Aix-la- 
Chapelle.  The  Government  had  not  elasticity  enough  to  adapt 
itself  to  so  profound  a  change  in  its  ancient  traditions  ;  the  finances 
became  more  and  more  hopelessly  embarrassed,  in  spite  of  ruinous 
taxation  ;  and  attempts  at  European  innovations  in  the  court  and 
army  made  matters  only  worse,  so  long  as  no  attempt  was  made  to 
improve  the  internal  condition  of  the  country.  In  the  third 
quarter  of  the  19th  century  not  more  than  a  tenth  part  of  the 
fertile  land  was  under  cultivation,  and  the  yearly  charge  on  the 
public  debt  exceeded  the  whole  annual  revenue.  In  these  circum 
stances  only  the  rivalry  of  the  European  powers  that  had  interests 
in  Tunis  protracted  from  year  to  year  the  inevitable  revolution. 
The  French  had  long  regarded  the  dominions  of  the  bey  as  their 
natural  inheritance,  and  in  1881,  having  got  a  grievance  against 
the  bey  in  a  commercial  transaction  of  the  French  African  Society, 
with  the  execution  of  which  he  had  interfered  (the  affair  of  the 
Enfida  estate),  a  French  force  crossed  the  Algerian  frontier  under 
pretext  of  chastising  the  independent  Kroumir  or  Khomair  tribes 
in  the  north-east  of  the  regency,  and,  quickly  dropping  the  mask, 
advanced  on  the  capital  and  compelled  the  bey  to  accept  the  French 
protectorate.  The  actual  conquest  of  the  country  was  not  effected 
without  a  serious  struggle  with  Moslem  fanaticism  ;  but  all  Tunis 
was  brought  completely  under  French  jurisdiction  and  administra 
tion,  supported  by  military  posts  at  every  important  point.  The 
power  of  the  bey  is  null  and  his  dignity  merely  nominal, — a  fact 
acknowledged  by  Great  Britain  by  the  surrender  in  1883  of  Her 
Majesty's  consular  jurisdiction  in  the  regency. 

Literature. — Of  Arabic  sources  accessible  in  translations  the  geographical 
works  of  Ya'kubi  (Descriptio  al  Magribi,  by  be  Goeje,  Leyden,  I860),  Al-Bakii 
(Descr.  de  VAfrvfm  septentr.,  by  De  Slane,  Paris,  1859 ;  Arabic  text,  ibid.,  1857), 
and  Edrisi  (Descr.  de  VAfrique,  &c.,  by  Dozy  and  De  Goeje,  Leyden,  1866)  belong 
to  the  10th,  llth,  and  12th 'centuries  respectively;  the  history  of  Ibn  Khaldun 
(Hist,  des  Berberes,  by  De  Slane,  4  vols.,  Algiers,  1852-56)  includes  the  earlier 
Hafsites,  that  of  Al-Kairawani  (Hist,  de  I'Afrique,  by  Pellissier  and  Remusat, 
Paris,  1845,  in  Expl.  Scient.  de  I'Algerie,  vol.  vii.;  Arabic  text,  Tunis,  1286  A.H.) 
deals  especially  with  Tunis,  and  goes  down  to  1681.  The  geography  of  Tunis 
is  treated  by  E.  Pellissier  (Explor.  Scient.  de  I'Algerie,  vol.  xvi.,  Paris,  1853), 
C.  Tissot  (Geog.  Cowiparee  de  la  Province  Romaine  d'Afrique,  vol.  i.,  Paris,  1884), 
and  Piesse  (Itineraire  de  I'Algerie,  &c.,  new  ed.,  Paris,  1887),  and  in  Murray's 
Handbook,  by  Sir  R.  Playfair  (1887),  who  has  also  published  Travels  in  the  Foot 
steps  of  Brute,  in  Alg.  and  Tunis  (London,  1887).  A  French  survey  is  in  progress, 
and  some  of  the  maps  are  published.  For  the  modern  history,  see  Rousseau, 
Annales  Tunisiennes  (Algiers,  1864),  and  Broadley,  Tunis  Past  and  Present 
(Edinburgh,  1882) ;  for  the  archaeology,  Davis,  Carthage  and,  her  Remains  (Lon 
don,  1860),  Gueriu,  Voyage  Archeologique  (1862),  and  D'Herisson,  Mission  Archeol. 
en  Tunisie  (Paris,  1881).  The  excellent  description  of  Africa  by  Leo  Africanus 
is  in  Ramusio  and  Purchas.  Shaw's  Travels  (1738)  may  still  be  consulted.  Of 
other  books  of  travels  Maltzan's  Re ise  (Leipsic,  1870)  deserves  mention. 

TUNIS,  capital  of  the  regency  of  the  same  name,  in 
36°  50'  N.  lat.  and  10°  12'  E.  long.,  is  situated  on  an 
isthmus  between  two  salt  lakes,  a  marshy  sebkha  to  the 
south-west  and  the  shallow  Boheira  to  the  north-east. 
The  latter  is  twelve  miles  in  circumference,  and  on  the 
side  opposite  Tunis  is  connected  with  the  Bay  of  Tunis  at 
the  port  of  Goletta  (Halk  al-Wad)  by  a  short  canal.  The 
old  town,  of  which  the  walls  have  in  great  part  disap 
peared,  lies  between  two  suburbs,  the  Ribat  al-Soweika  on 
the  north  and  the  Ribat  Bab  al-Jezira  on  the  south.  These 
suburbs  were  surrounded  by  a  wall  in  the  beginning  of  the 
19th  century.  Between  the  old  town  and  the  Marine  Gate 
on  the  Boheira  a  European  quarter,  containing  the  palace 
of  the  resident,  public  offices,  the  provisional  cathedral,  and 
huge  blocks  of  new  houses  in  the  French  style,  has  sprung 
up.  At  the  extreme  west  of  the  old  town  is  the  citadel, 
now  used  as  barracks,  whose  lofty  circuit  includes  the 
mosque  built  by  Abu  Zakariya  the  Hafsite  in  1232.  To 
the  same  century  belongs  the  great  mosque  of  the  Olive 
Tree  (Jami'  al-Zeituna)  in  the  centre  of  the  town,  with  its 
many  domes  and  spacious  cloister,  which  possesses  a  library 
and  serves  as  a  college  for  some  450  students  of  Moslem 
learning.  To  the  north  near  the  walls  of  the  old  town  rises 
the  dome  of  the  mosque  named  after  Sldl  Mahrez,  a  re 
nowned  saint  of  the  5th  century  of  the  Flight,  whose 
tomb  gives  it  a  right  of  sanctuary  for  debtors.  There  are 
many  other  mosques  and  chapels,  but  all  are  closed  against 
Christians.  The  palace  of  the  bey,  between  the  citadel  and 
the  mosque  of  the  Olive  Tree,  is  partly  in  bad  French  taste, 
but  contains  some  rooms  of  the  18th  century  with  admir- 
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able  Moorish  decoration  in  the  delicate  stucco  arabesque 
work  for  which  Tunis  was  formerly  famous.  The  chief 
attraction  of  the  old  town  lies  in  its  bazaars,  which  retain 
their  Oriental  character  unimpaired.  Water  is  supplied 
to  numerous  fountains  by  an  ancient  aqueduct  from  Jebel 
Zaghwan,  repaired  at  a  cost  of  half  a  million  sterling  by  the 
late  Bey  Mohammed  al-S;ldik.  The  principal  educational 
establishments  besides  that  of  the  great  mosque  are  the 
Sadikiya  college,  founded  in  1875  for  gratuitous  instruction 
in  Arabic  and  European  subjects,  the  college  of  St  Charles, 
conducted  by  priests  and  open  to  Christians  and  Moslems 
alike,  and  the  normal  school,  founded  in  1884  by  the  bey  to 
train  teachers  in  the  French  language  and  European  ideas. 
The  population  of  Tunis  is  about  125,000,  of  whom  one- 
fifth  are  Jews  and  one-fifth  Europeans,  chiefly  Maltese  and 
Italians. 

The  environs  of  Tunis  are  admirable  from  the  beautiful  views 
they  present ;  the  finest  prospects  are  from  the  hill  on  the  south 
east,  which  is  crowned  by  a  French  fort,  and  from  the  Belveder  on 
the  north  of  the  town  (Jebel  al-Tiiba),  on  which  stands  a  very  ancient 
fortress.  Half-an-hour's  drive  west  of  the  town  is  the  decaying 
palace  called  the  Bardo,  a  little  town  in  itself,  remarkable  for  the 
"  liou  court "  and  some  apartments  in  the  Moorish  style.  The  port  of 
Goletta,  with  4000  inhabitants,  is  connected  with  Tunis  by  a  railway 
10  miles  long.  The  older  or  southern  part  of  the  town  next  the 
canal  has  a  fortress,  now  used  as  barracks,  built  by  the  Turks  on 
the  site  of  the  Spanish  fortress  destroyed  in  1574.  The  ruins  of 
Carthage  lie  a  few  miles  north  of  Goletta.  The  chief  manufactures 
of  Tunis  are  still  textiles,  as  in  the  time  of  Leo  Africanus.  The 
manufacture  of  silk  dates  from  the  settlement  of  Moorish  refugees 
from  Spain  about  1600.  There  are  also  tanneries,  a  tobacco  factory, 
aud  some  minor  industries.  The  annual  exports  of  grain,  oil,  stuffs, 
hides,  and  essences  are  valued  at  £720,000,  and  the  imports,  chiefly 
of  cotton  goods,  at  £560,000.  There  are  two  French  steamers 
weekly  between  Marseilles  and  Goletta,  and  the  coast  towns  are 
served  and  connected  with  Malta  both  by  French  and  Italian 
packets. 

History.  — Tunis  was  a  Carthaginian  city  and  is  repeatedly  men 
tioned  in  the  history  of  the  Punic  wars.  Strabo  speaks  of  its  hot 
baths  and  quarries.  Under  the  Arabs  it  rose  to  importance,  be 
came  the  usual  port  for  those  going  from  Kairwan  to  Spain,  aud 
was  one  of  the  residences  of  the  Aghlabites.  In  the  10th  century 
it  suffered  severely,  and  was  repeatedly  pillaged  in  the  wars  of  the 
Fatimites  with  Abu  Yazfd  and  the  Zenata  Berbers.  For  its  later 
fortunes  see  above  in  the  history  of  the  country,  of  which  since  the 
accession  of  the  Hafsites  it  has  been  the  capital. 

TUNNELLING.  The  process  of  making  a  more  or 
less  horizontal  underground  passage,  or  tunnel,  without 
removing  the  top  soil  is  known  as  tunnelling.  In  former 
times  any  long  tube-like  passage,  however  constructed,  was 
called  a  tunnel.  At  the  present  day  the  word  is  sometimes 
popularly  applied  to  an  underground  passage  constructed 
by  trenching  down  from  the  surface  to  build  the  arching 
and  then  refilling  with  the  top  soil ;  but  a  passage  so  con 
structed,  although  indistinguishable  from  a  tunnel  when 
completed,  is  more  correctly  termed  a  "  covered  way,"  and 
the  operations  "  cutting  and  covering,"  instead  of  tunnel 
ling.  Making  a  small  tunnel,  afterwards  to  be  converted 
into  a  larger  one,  is  called  "  driving  a  heading,"  and  in 
mining  operations  small  tunnels  are  termed  "galleries," 
"  driftways,"  and  "  adits."  If  the  underground  passage  is 
vertical  it  is  a  shaft ;  if  the  shaft  is  commenced  at  the 
surface  the  operations  are  known  as  "sinking,"  and  it 
is  called  a  "  rising  "  if  worked  upwards  from  a  previously 
constructed  heading  or  gallery. 

Tunnelling  has  been  effected  by  natural  forces  to  a 
far  greater  extent  than  by  man.  In  limestone  districts 
innumerable  swallow-holes,  or  shafts,  have  been  sunk  by  the 
rain  water  following  joints  and  dissolving  the  rock,  and 
from  the  bottom  of  these  shafts  tunnels  have  been  excavated 
to  the  sides  of  hills  in  a  manner  strictly  analogous  to  the 
ordinary  method  of  executing  a  tunnel  by  sinking  shafts 
at  intervals  and  driving  headings  therefrom.  Many  rivers 
find  thus  a  course  underground.  In  Asia  Minor  one  of  the 
rivers  on  the  route  of  the  Mersina  Railway  extension  pierces 


a  hill  by  means  of  a  natural  tunnel,  whilst  a  little  south  at 
Seleucia  another  river  flows  through  a  tunnel,  20  feet  wide 
and  23  feet  high,  cut  1600  years  ago  through  rock  so 
hard  that  the  chisel  marks  are  still  discernible.  The 
Mammoth  cave  of  Kentucky  and  the  Peak  caves  of 
Derbyshire  are  examples  of  natural  tunnelling.  Mineral 
springs  bring  up  vast  quantities  of  matter  in  solution.  It 
has  been  estimated  that  the  Old  Well  Spring  at  Bath  has 
discharged  since  the  commencement  of  the  19th  century 
solids  equivalent  to  the  excavation  of  a  6  feet  by  3  feet 
heading  7  miles  long ;  and  yet  the  water  is  perfectly  clear 
and  the  daily  flow  is  only  the  150th  part  of  that  pumped 
out  of  the  great  railway  tunnel  under  the  Severn.  Tunnel 
ling  is  also  carried  on  to  an  enormous  extent  by  the  action 
of  the  sea.  Where  the  Atlantic  rollers  break  on  the  west 
coast  of  Ireland,  on  the  seaboard  of  the  western  Highlands 
of  Scotland,  and  elsewhere,  numberless  caves  and  tunnels 
have  been  formed  in  the  cliffs,  beside  which  artificial 
tunnelling  operations  appear  insignificant.  The  most 
gigantic  subaqueous  demolition  hitherto  carried  out  by  man 
was  the  blowing  up  in  1885  of  Flood  Rock,  a  mass  about 
9  acres  in  extent,  near  Long  Island  Sound,  New  York. 
To  effect  this  gigantic  work  by  a  single  instantaneous  blast 
a  shaft  was  sunk  64  feet  below  sea  level,  from  the  bottom 
of  which  four  miles  of  tunnels  or  galleries  were  driven  so 
as  to  completely  honeycomb  the  rock.  The  roof  rock 
ranged  from  10  feet  to  24  feet  in  thickness,  and  was 
supported  by  467  pillars  15  feet  square;  13,286  holes, 
averaging  9  feet  in  length  and  3  inches  in  diameter,  were 
drilled  in  the  pillars  and  roof.  About  89,000  cubic  yards 
of  rock  were  excavated  in  the  galleries  and  275,000  re 
mained  to  be  blasted  away.  The  holes  were  charged  with 
110  tons  of  "rackarock,"  a  more  powerful  explosive  than 
gunpowder,  which  was  fired  by  electricity,  when  the  sea  was 
lifted  100  feet  over  the  whole  area  of  the  rock.  Where 
natural  forces  effect  analogous  results,  the  holes  are  bored 
and  the  headings  driven  by  the  chemical  and  mechanical 
action  of  the  rain  and  sea,  and  the  explosive  force  is  ob 
tained  by  the  expansive  action  of  air  locked  up  in  the 
fissures  of  the  rock  and  compressed  to  many  tons  per  square 
foot  by  impact  from  the  waves.  Artificial  breakwaters 
have  often  been  thus  tunnelled  into  by  the  sea,  the  com 
pressed  air  blowing  out  the  blocks  and  the  waves  carrying 
away  the  debris. 

With  so  many  examples  of  natural  caves  and  tunnels  in 
existence  it  is  not  to  be  wondered  at  that  tunnelling  was 
one  of  the  earliest  works  undertaken  by  man,  first  for 
dwellings  and  tombs,  then  for  quarrying  and  mining,  and 
finally  for  water  supply,  drainage,  and  other  requirements 
of  civilization.  A  Theban  king  on  ascending  the  throne 
began  at  once  to  drive  the  tunnel  which  was  to  form  his 
final  resting  place,  and  persevered  with  the  work  until 
death.  The  tomb  of  Menptah  at  Thebes  was  driven  at 
a  slope  for  a  distance  of  350  feet  into  the  hill,  when  a 
shaft  was  sunk  and  the  tunnel  projected  a  further  length 
of  about  300  feet,  and  enlarged  into  a  chamber  for  the 
sarcophagus.  Tunnelling  on  a  large  scale  was  also  carried 
on  at  the  rock  temples  of  Nubia  and  of  India,  and  the 
architectural  features  of  the  entrances  to  some  of  these 
temples  might  be  studied  with  advantage  by  the  designers 
of  modern  tunnel  fronts.  Petrie  has  traced  the  method  of 
underground  quarrying  followed  by  the  Egyptians  opposite 
the  Pyramids.  Parallel  galleries  about  20  feet  square 
were  driven  into  the  rock  and  cross  galleries  cut,  so  that  a 
hall  300  to  400  feet  wide  was  formed,  with  a  roof  supported 
by  rows  of  pillars  20  feet  square  and  20  feet  apart.  Blocks 
of  stone  were  removed  by  the  workmen  cutting  grooves  all 
round  them,  and,  where  the  stone  was  not  required  for  use, 
but  merely  had  to  be  removed  to  form  a  gallery,  the 
grooves  were  wide  enough  for  a  man  to  stand  up  in. 
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Where  granite,  diorite,  and  other  hard  stone  had  to  be 
cut,  the  work  was  done  by  tube  drills  and  by  saws  supplied 
with  corundum,  or  other  hard  gritty  material,  and  water, 
— the  drills  leaving  a  core  of  rock  exactly  like  that  of  the 
modern  diamond  drill.  As  instances  of  ancient  tunnels 
through  soft  ground  and  requiring  masonry  arching,  re 
ference  may  be  made  to  the  vaulted  drain  under  the  south 
east  palace  of  Nimriid  and  to  the  brick  arched  tunnel,  12 
feet  high  and  15  feet  wide,  under  the  Euphrates.  In 
Algeria,  Switzerland,  and  wherever  the  Romans  went,  re 
mains  of  tunnels  for  roads,  drains,  and  water-supply  are 
found.  Pliny  refers  to  the  tunnel  constructed  for  the 
drainage  of  Lake  Fucino  as  the  greatest  public  work  of 
the  time.  It  was  by  far  the  longest  tunnel  in  the  world, 
being  more  than  3|  miles  in  length,  and  was  driven  under 
Monte  Salviano,  which  necessitated  shafts  no  less  than  400 
feet  in  depth.  Forty  shafts  and  a  number  of  "cuniculi" 
or  inclined  galleries  were  sunk,  and  the  excavated  material 
was  drawn  up  in  copper  pails,  of  about  ten  gallons  capacity, 
by  windlasses.  The  tunnel  was  designed  to  be  10  feet  high 
by  6  feet  wide,  but  its  actual  cross  section  varied.  It  is 
stated  that  30,000  labourers  were  occupied  eleven  years  in 
its  construction.  With  modern  appliances  such  a  tunnel 
could  be  driven  from  the  two  ends  without  intermediate 
shafts  in  eleven  months. 

No  practical  advance  was  made  on  the  tunnelling  methods 
of  the  Romans  until  gunpowder  came  into  use.  Old  en 
gravings  of  mining  operations  early  in  the  17th  century 
show  that  excavation  was  still  accomplished  by  pickaxes 
or  hammer  and  chisel,  and  that  wood  fires  were  lighted  at 
the  ends  of  the  headings  to  split  and  soften  the  rock  in 
advance  (see  fig.  1).  Crude  methods  of  ventilation  by 


FIG.  1.— Method  of  mining,  1621.  (From  De  Re  Metallica,  Basel,  1621.) 
shaking  cloths  in  the  headings  and  by  placing  inclined 
boards  at  the  top  of  the  shafts  are  also  on  record.  In 
1766  a  tunnel  9  feet  wide,  12  feet  high,  and  2880  yards 
long  was  commenced  on  the  Grand  Trunk  Canal,  England, 
and  completed  eleven  years  later ;  and  this  was  followed 
by  many  others.  On  the  introduction  of  railways  tunnel 
ling  became  one  of  the  ordinary  incidents  of  a  contractor's 
work;  probably  upwards  of  4000  railway  tunnels  have 
been  executed. 

Subaqueous  Tunnelling. — In  1825  Brunei  commenced  and  in 
1843  completed  the  Thames  tunnel,  which  was  driven  at  points 
through  liquid  mud  by  the  aid  of  a  "shield"  at  a  cost  of  about 
£1300  per  lineal  yard.  It  is  now  used  by  the  East  London  Railway. 
In  1872  Chesborough  began  tunnelling  under  the  Detroit  river, 
between  Canada  and  Michigan,  U.S.,  but  the  work  was  abandoned 
owing  to  continued  irruptions  of  water  after  some  600  yards  of 
headings  had  been  driven. 


The  most  important  subaqueous  work  yet  accomplished — the 
Severn  tunnel,  4J  miles  in  length — was  commenced  in  1873  and 
finished  in  1886,  Messrs  Hawkshaw,  Son,  Hayter,  and  Richardson 
being  the  engineers  and  Mr  T.  A.  Walker  the  contractor.  The  bed 
of  the  Severn  is  formed  principally  of  marls,  sandstones,  and  con 
glomerates  in  nearly  horizontal  strata,  overlying  highly  inclined 
coal  measures,  shales,  and  sandstones,  which  are  also  exposed  in 
the  bed  of  the  river.  The  tunnel  is  made  almost  wholly  in  the 
Trias  and  Coal  Measure  formations,  but  for  a  short  distance  at  its 
eastern  end  it  passes  through  gravel.  The  lowest  part  of  the  line  is 
below  the  "Shoots,"  where  the  depth  is  60  feet  at  low  water  and  100 
feet  at  high  water,  and  the  thickness  of  Pennant  sandstone  over  the 
brickwork  of  the  tunnel  is  45  feet.  Under  the  Salmon  Pool,  a  de 
pression  in  the  bed  of  the  river  on  the  English  side,  there  is  a  cover 
of  only  30  feet  of  Trias  marL  Much  water  was  met  with  through 
out.  In  1879  the  works  were  flooded  for  some  months  by  a  large 
land  spring  on  the  Welsh  side  of  the  river.  The  water  which  sup 
plied  the  spring  came  from  fissures  in  the  carboniferous  limestone, 
which  was  met  with  only  at  this  place,  and  it  is  now  conveyed  by 
a  side  heading  parallel  to  the  tunnel  to  a  shaft  29  feet  in  diameter, 
in  which  are  fixed  pumps  of  adequate  power.  On  another  occasion 
the  works  were  flooded  by  water  which  burst  through  a  hole  in 
the  river  bed  at  the  Salmon  Pool.  This  hole,  which  was  in  thu 
Trias  marl  and  had  an  area  of  16  feet  by  10  feet,  was  subsequently 
filled  with  clay  and  the  works  were  completed  beneath  it.  The 
tunnel  is  for  a  double  line  of  railway  and  is  lined  throughout  with 
vitrified  bricks  set  in  Portland  cement  mortar.  A  heading  was 
first  driven  entirely  across  the  river  to  test  the  ground  and  sub 
sequently  another  heading  at  a  lower  level.  ' '  Breakups  "  were 
made  at  intervals  of  two  to  five  chains  and  the  arching  was  carried 
on  at  each  of  these  points.  All  parts  of  the  excavation  were 
timbered,  and  the  greatest  amount  excavated  in  any  one  week  was 
6000  cubic  yards.  Owing  to  the  inrush  of  water  it  was  frequently 
necessary  to  completely  roof  the  timbering  with  felt  or  corrugate* I 
iron  before  the  bricklayers  could  commence  the  arching.  The  total 
amount  of  water  raised  at  all  the  pumping  stations  is  about 
27,000,000  gallons  in  twenty-four  hours ;  but  the  total  pumping 
power  provided  is  equal  to  66,000,000  gallons  in  twenty -four  hours. 
The  ventilation  is  effected  by  a  fan  of  the  Guibal  pattern,  40  feet 
in  diameter  and  12  feet  wide,  making  forty- three  revolutions  and 
drawing  447,000  cubic  feet  of  air  per  minute  from  the  tunnel  through 
an  18-feet  shaft  at  Sudbrooke  (Monmouth). 

Another  example  of  subaqueous  tunnelling,  second  only  in  im 
portance  to  the  foregoing,  is  the  Mersey  tunnel,  the  length  of  which 
between  the  pumping  shafts  on  each  side  of  the  river  is  1  mile. 
From  each  shaft  a  drainage  heading  was  driven  through  the  red 
sandstone  with  a  rising  gradient  towards  the  centre  of  the  river. 
This  heading  was  partly  bored  out  by  a  Beaumont  machine  to  a 
diameter  of  7  feet  4  inches,  and  at  a  rate  attaining  occasionally  65 
lineal  yards  per  week.  All  of  the  tunnel  excavation,  amounting 
to  320,000  cubic  yards,  was  got  out  by  hand  labour,  since  heavy  blast 
ing  would  have  shaken  the  rock.  The  minimum  cover  between  the 
top  of  the  arch  and  the  bed  of  the  river  is  30  feet.  Pumping 
machinery  is  provided  for  27,000,000  gallons  per  day,  which  is 
more  than  double  the  usual  quantity  of  water  ;  and  ample  ventila 
tion  is  secured  by  two  30 -feet  diameter  and  two  40 -feet  diameter 
Guibal  fans.  Messrs  Brunlees  and  Fox  were  the  engineers,  and 
Messrs  Waddell  the  contractors  for  the  works,  which  were  opened 
in  1886,  about  6  years  after  the  commencement  of  operations. 

Proposals  for  the  construction  of  a  tunnel  about  30  miles  in 
length  to  connect  England  and  France  have  been  brought  forwai  d 
periodically  from  the  commencement  of  the  19th  century,  but 
nothing  was  done  until  1881,  when  preliminary  works  of  some  im 
portance  were  commenced  by  Sir  Edward  Watkin  and  the  South- 
Eastern  Railway  Company.  At  the  proposed  point  of  crossing  the 
deepest  part  of  the  channel  is  210  feet,  and,  as  the  beds  on  the 
English  side  and  those  on  the  French  side,  so  far  as  relates  to 
the  grey  chalk  and  chalk  marl,  are  each  225  feet  thick,  it  is  assumed 
that  those  strata  are  continuous  and  that  the  tunnel  would  be 
driven  through  a  water-tight  material.  Shafts  have  been  sunk  near 
Folkestone,  and  experimental  headings  have  been  driven  2000  yards 
under  the  sea,  on  the  line  of  the  tunnel.  The  heading,  7  feet  in 
diameter,  was  cut  by  a  Beaumont  boring  machine,  having  two  arms 
with  steel  teeth,  and  driven  by  compressed  air ;  the  usual  rate  of 
progress  was  15  lineal  yards  per  day. 

A  partially  constructed  subaqueous  tunnel  now  lies  drowned  under 
the  Hudson  river  at  New  York.  An  attempt  was  made  to  drive 
a  double  tunnel  through  the  mud  and  silt  forming  the  river  bed. 
In  1880,  when  about  a  hundred  yards  had  been  completed,  tin; 
water  burst  in,  and  twenty  men  were  drowned.  Work  was  sub 
sequently  resumed  on  the  following  plan  (see  fig.  2).  A  pilot  tunnel, 
consisting  of  an  iron  tube  of  6  feet  6  inches  in  diameter,  was 
advanced  from  30  to  40  feet  ahead  of  the  main  tunnel,  to  form  a  firm 
support  for  the  iron  plates  of  the  latter  by  means  of  radial  screws. 
Compressed  air,  pumped  into  the  tunnel  at  a  pressure  of  about  20 
Ib  per  square  inch,  prevented  the  weight  of  silt  and  water  from 
crushing  the  plating  and  flowing  into  the  tunnel.  The  excavated 
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silt  was  mixed  with  water  and  ejected  by  compressed  air.     Between 
the  shafts  the  length  of  the  proposed  tunnel  is  1  mile,  and  about 


FIG.  2. — Hudson  river  tunnel — method  of  work. 


one-eighth  of  the  distance  had  been  accomplished  when  the  works 
were  stopped  for  financial  reasons. 

Small  subaqueous  tunnels  have  been  driven  through  clay  without 
difficulty  under  Lakes  Michigan  and  Erie,  and  elsewhere  in  America. 
In  England  a  heading  was  driven  nearly  across  the  Thames  in  1807, 
and  eighty  years  later  two  10  feet  6  inch  iron-lined  tunnels  were 
constructed  under  the  river  close  to  the  foundation  of  London 
Bridge  by  Mr  Greathead,  with  the  aid  of  a  simple  annular  shield 
advanced  by  six  hydraulic  presses.  Where  open  gravel  or  water 
has  to  be  tunnelled  through  a  diaphragm  must  be  fitted  to  the 
shield.  Mallet  proposed  in  1858  to  carry  in  this  way  a  tubular 
tunnel  across  the  English  Channel.  Various  plans  have  been 
suggested  for  the  removal  of  the  soil  in  advance  of  the  shield.  Mr 
Greathead  would  effect  it  by  the  circulation  of  a  closed  current  of 
water,  carrying  the  stuff  through  the  shield  from  front  to  back  ; 
and  an  American  plan  provides  for  forcing  it  bodily  out  of  the 
way  by  a  plough-shaped  shield,  aided  by  jets  of  water  at  a  very 
high  pressure. 

Tunnelling  through  Mountains. — Where  a  great  thickness  of  rock 
overlies  a  tunnel,  it  is  necessary  to  do  the  work  wholly  from  the 
two  ends,  without  intermediate  shafts.  The  problem  resolves  itself 
into  devising  the  most  expeditious  way  of  excavating  and  removing 
the  rock,  and  there  are  none  of  the  uncertainties  and  difficulties 
which  make  subaqueous  tunnelling  of  so  high  an  interest.  Ex 
perience  has  led  to  great  advances  in  speed  and  economy,  as  will 
be  seen  from  the  following  particulars  of  the  three  tunnels  through 
the  Alps,  the  longest  yet  constructed. 


Tunnel. 

Length. 

Progress  per  Day. 

Cost. 

Mont  Cenis  

Miles. 
"k 

Lineal  Yards. 
2  "57 

Per  Lineal  Yard. 
£226 

St  Gotthard    

H 

6  '01 

143 

Arlberg    

•i 

9  '07 

108 

In  1857  the  first  blast  was  fired  in  connexion  with  the  Mont 
Cenis  works ;  in  1861  machine  drilling  was  introduced  ;  and  in 
1871  the  tunnel  was  opened  for  traffic.  With  the  exception  of 
about  300  yards  the  tunnel  is  lined  throughout  with  brick  or  stone. 
Little  interest  now  attaches  to  the  method  of  tunnelling  adopted 
at  Mont  Cenis,  as  it  is  in  several  respects  obsolete.  During  the 
first  four  years  of  hand  labour  the  average  progress  was  not  more 
than  9  inches  per  day  on  each  side  of  the  Alps  ;  but  with  compressed- 
air  rock-drills  the  rate  towards  the  end  was  five  times  greater. 

In  1872  the  St  Gotthard  tunnel  was  commenced  and  in  1881  the 
first  locomotive  ran  through  it.  Mechanical  drills  were  used  from 
the  commencement.  Tunnelling  was  carried  on  by  driving  in 
advance  a  top  heading"  about  8  feet  square,  then  enlarging  this 
sideways,  and  finally  sinking  the  excavation  to  invert  level  (see 
figs.  3  and  4).  Air  for  working  the  rock-drills  was  compressed  to 
seven  atmospheres  by  turbines  of  about  2000  horse-power.  Six  to 
to  eight  Ferroux  drills,  making  about  180  blows  a  minute,  were 
mounted  on  a  carriage  and  pushed  up  to  the  point  of  attack.  From 
thirteen  to  eighteen  holes  were  drilled  by  the  machine  and  its 
sixteen  attendants  to  depths  of  from  2'  7"  to  4'  3"  in  three  to  five 
hours,  and  the  work  of  charging  with  dynamite,  firing,  and  clearing 
away  was  then  done  by  twenty -two  men  in  three  to  four  hours. 
The  charge  per  hole  averaged  If  ft,  and  after  firing  a  strong  current 


of  compressed  air  was  directed  over  the  face  of  the  excavation. 
Four  sets  of  holes  were  under  favourable  circumstances  drilled  in 


FIGS.  3  and  4. — Method  of  excavation  in  St  Gotthard  tunnel. 

twenty-four  hours,  which  rendered  a  progress  of  13  feet  per  day  in 
such  rock  as  gneiss  attainable  in  each  heading. 

The  driving  of  the  Arlberg  tunnel  was  commenced  in  1880  and 
the  work  was  completed  in  little  more  than  three  years.  The  main 
heading  was  driven  along  the  bottom  of  the  tunnel  and  shafts  were 
opened  up  25  to  70  yards  apart,  from  which  smaller  headings  were 
driven  right  and  left.  The  tunnel  was  enlarged  to  its  full  section 
at  different  points  simultaneously  in  lengths  of  8  yards,  the  excava 
tion  of  each  occupying  about  twenty  days,  and  the  masonry  14 
days.  Ferroux  percussion  air  drills  and  Brandt  rotary  hydraulic 
drills  were  used,  and  the  performance  of  the  latter  was  especially 
satisfactory.  After  each  blast  a  fine  spray  of  water  was  injected, 
which  assisted  the  ventilation  materially.  In  the  St  Gotthard 
tunnel  the  discharge  of  the  air  drills  was  relied  on  for  ventilation. 
In  the  Arlberg  tunnel  over  8000  cubic  feet  of  air  per  minute  were 
thrown  in  by  ventilators.  In  a  long  tunnel  the  quick  transport  of 
materials  is  of  equal  importance  with  rapid  drilling  and  blasting. 
In  the  Arlberg,  to  keep  pace  with  the  miners,  900  tons  of  excavated 
material  had  to  be  removed,  and  350  tons  of  masonry  to  be  in 
troduced,  daily  at  each  end  of  the  tunnel,  which  necessitated  the 
transit  of  450  wagons.  This  traffic  was  carried  on  over  a  length  of 
3J  miles  on  a  single  track  of  27-inch  gauge  with  two  sidings.  When 
the  locomotives  ran  into  the  tunnel  the  fires  were  damped  down, 
and,  as  the  pressure  in  the  boiler  was  fifteen  atmospheres,  the  stored- 
up  heat  in  the  water  furnished  the  necessary  power.  The  cost  per 
lineal  yard  varied  according  to  the  thickness  of  masonry  lining  and 
the  distance  from  the  mouth  of  the  tunnel.  For  the  first  1000 
yards  from  the  entrance  the  prices  per  lineal  yard  were  £11,  8s. 
for  the  lower  heading ;  £7,  12s.  for  the  upper  one  ;  £30,  10s.  for 
the  unlined  tunnel ;  £45  for  the  tunnel  with  a  thin  lining  of 
masonry ;  and  £124,  5s.  with  a  lining  3  feet  thick  at  the  arch, 
4  feet  at  the  sides,  and  2  feet  8  inches  at  the  invert. 

Long  Tunnels. — The  new  Croton  aqueduct  tunnel  from  Croton 
dam  to  the  reservoir  in  New  York  is  worthy  of  note  both  for  its 
great  length  and  the  rapid  progress  made  with  it.  The  distance 
is  33^  miles  and  practically  the  whole  is  tunnelled  through  rock. 
Shafts  were  sunk  about  1J  miles  apart  and  headings  driven  each 
way.  Ingersoll  drills  were  chiefly  used,  and  the  rate  of  advance 
with  the  headings  was  in  1886  1^  miles  per  month.  The  old 
Croton  aqueduct  was  7  feet  8  inches  wide  by  8  feet  5  inches  high  ; 
the  new  one  is  13  feet  7  inches  in  width  and  height. 

Tunnelling  in  Towns.  — Where  tunnels  have  to  be  carried  through 
soft  soil  and  in  proximity  to  valuable  buildings  special  precautions 


FIGS.  5  and  6. — Great  Northern  Railway  tunnel.     Method  of  tunnel 
ling  under  the  Metropolitan  cattle  market,  London. 

have  to  be  taken  to  avoid  settlement.  The  important  Metropolitan 
tunnels  constructed  by  Sir  John  Fowler  have  already  been  de 
scribed  under  RAILWAY  (vol.  xx.  p.  239).  Another  successful  ex- 
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ample  of  such  work  is  the  tunnel  driven  in  1886  by  Mr  Johnson, 
the  Great  Northern  Company's  engineer,  under  the  Metropolitan 
cattle  market.  Where  clear  of  buildings  the  tunnel  was  executed 
in  12-feet  lengths  measured  from  the  finished  brickwork,  the  ex 
cavation  extending  another  5  feet.  The  face  of  the  excavation  was 
carried  out  in  four  sections,  the  first  between  the  head  trees  and 
the  first  sill  was  formed  with  a  rake  of  1  in  4^,  the  second  and 
third  with  a  rake  of  1  in  6,  and  the  fourth  was  vertical,  the  whole 
face  being  close  boarded  (see  figs.  5  and  6).  The  arch  and  side 
walls  were  eight  rings  and  the  invert  six  rings  thick.  A  12-feet 
length  was  completed  in  12  to  14  days,  and  the  subsidence  in  the 
ground  was  about  3^  inches.  Under  buildings  and  roads  the 
tunnel  was  executed  in  6-feet  lengths.  The  crown  bars,  15  inches 
in  diameter,  alternating  six  and  seven  in  number,  were  built  in  with 
solid  brickwork  in  cement  and  hard  wood  wedging.  The  skeleton 
centres  for  the  arching  were  supported  by  props  notched  into  the 
ribs  and  provided  with  wedges  for  tightening  up.  A  6-feet  length 
was  built  in  six  days,  and  the  surface  subsidence,  consequent  upon 
the  impossibility  of  exactly  fitting  the  poling  boards  to  the  clay, 
was  only  from  1  inch  to  If  inches.  Several  heavy  buildings  were 
tunnelled  under  without  any  structural  damage  arising. 

Where  open  ballast  and  running  sand  heavily  charged  with  water 
are  met  with  a  tun 
nel  cannot  be  driven 


on  the  ordinary  sys 
tem  without  seri-  '. 
ously  endangering  : 
adjoining  buildings. 
To  meet  such  cases, 
and  also  to  provide 
a  safe  means  of  tun 
nelling  under  dock 
basins,  canals,  and 
rivers,  the  pneu 
matic  shield  (see 
fig.  7)  was  designed 
by  Mr  Benjamin 
Baker.  The  shield 
is  supported  against 
external  pressure 
by  vertical  girders 
about  6  feet  apart. 
Horizontal  shelves 
of  steel  plates  with 
cutting  edges  are 
spaced  about  4  feet 
apart,  and  the  face 
of  the  shield  is 
closed  by  vertical 
plates  and  slides ; 
the  arrangement  is 


FIG.  7.— Mr  B.  Baker's  pneumatic  shield. 


such  that  any  slide  can  be  opened  to  admit  of  the  ballast  or  sand 
being  excavated,  whilst  the  compressed  air  filling  the  tunnel  pre 
vents  the  influx  of  water  during  the  process.  Where  hard  water 
tight  clay  is  encountered,  sections  of  the  shield  plates  are  unbolted 
to  admit  miners.  When  sufficient  material  has  been  excavated  the 
shield  is  advanced  by  hydraulic  pressure  and  the  brick  arching  built. 

See  AQUEDUCT  and  RAILWAY;  also  Drinker's  Tunnelling,  New  York,  1878 
(a  most  important  work);  and  Proe.  Inst.  Civ.  Eng.,  art.  "Tunnels."     (B.  B.) 

TUNNY  (Thynmis  thynnus),  one  of  the  largest  fishes  of 
the  family  of  Mackerels,  belongs  to  the  genus  of  which  the 
Bonito  (Th.  pelamys)  and  the  Albacores  (Th.  albacora,  Th. 
alalonga,  &c.)  are  equally  well-known  members.  From 
the  latter  the  tunny  is  distinguished  by  its  much  shorter 
pectoral  fins,  which  reach  backwards  only  to,  or  nearly  to, 
the  end  of  the  first  dorsal  fin.  It  possesses  nine  short  fin- 
lets  behind  the  dorsal,  and  eight  behind  the  anal  fin.  Its 
colour  is  dark  bluish  above,  and  greyish,  tinged  and  spotted 
with  silvery,  below.  The  tunny  is  a  pelagic  fish,  but 
periodically  approaches  the  shore,  wandering  in  large 
shoals,  at  least  in  the  Mediterranean,  within  well -ascer 
tained  areas  along  the  coast.  The  causes  by  which  its 
wanderings  are  regulated  in  the  Atlantic  Ocean  are  much 
less  understood  ;  it  not  unf  requently  appears  in  small  com 
panies  or  singly  in  the  English  Channel  and  in  the  German 
Ocean,  probably  in  pursuit  of  the  shoals  of  pilchards  and 
herrings  on  which  it  feeds.  The  regularity  of  its  appear 
ance  on  certain  parts  of  the  coasts  of  the  Mediterranean 
has  led  to  the  establishment  of  a  systematic  fishery,  which 
has  been  carried  on  from  the  time  of  the  Phoenicians  to 
the  present  day.  Immense  numbers  of  tunnies  were  caught 


on  the  Spanish  coast  and  in  the  Sea  of  Marmora,  where, 
however,  this  industry  has  much  declined.  The  Sardinian 
tunnies  were  considered  to  be  of  superior  excellence.  The 


Tunny  (Thynmis  thynnus). 

greatest  number  is  now  caught  on  the  north  coast  of  Sicily, 
the  fisheries  of  this  island  supplying  most  of  the  preserved 
tunny  which  is  exported  to  other  parts  of  the  world.  In 
ancient  times  the  fish  were  preserved  in  salt,  and  that 
coming  from  Sardinia,  which  was  specially  esteemed  by  the 
Romans,  was  known  as  Salsamentum  sardicum.  At  pre 
sent  preference  is  given  to  tunny  preserved  in  oil.  Many 
of  the  fishes,  especially  the  smaller  ones,  are  consumed 
fresh.  The  tunny  occurs  also  in  the  South  Pacific ;  but 
several  other  species  seem  to  take  its  place  in  the  Indo- 
Pacific  Ocean.  It  is  one  of  the  largest  fishes,  attaining 
to  a  length  of  ten  feet  and  to  a  weight  of  more  than  a 
thousand  pounds. 

On  the  tunny  fisheries  of  ancient  and  modern  times,  see  Cnvier 
and  Valenciennes,  Hist.  Nat.  des  Poissons  (vol.  viii.  pp.  71-92). 

TUNSTALL,  a  market  town  of  Staffordshire,  England, 
is  situated  on  a  branch  line  of  the  London  and  North- 
Western  Railway  and  on  the  Trent  and  Mersey  Canal, 
4  miles  north-west  of  Stoke  and  168  north-west  of  London. 
Among  the  public  buildings  are  the  market  (1858),  town 
hall  (1884),  old  court-house  (now  used  as  a  free  library 
and  reading  room),  and  board  schools  (1880).  The  chief 
manufactures  are  those  peculiar  to  the  Potteries  district ; 
there  are  also  large  iron- works  (coal  and  iron  being  obtained 
in  the  neighbourhood),  and  brick  and  tile  works.  The 
town  is  chiefly  the  growth  of  the  19th  century,  and  in 
1811  numbered  only  1677  inhabitants.  In  1885  it  was 
included  for  parliamentary  purposes  in  the  borough  of 
Newcastle-under-Lyme.  It  is  governed  by  a  local  board 
of  twenty-four  members.  The  population  of  the  urban 
sanitary  district  (area  690  acres)  was  13,540  in  1871,  and 
14,244  in  1881. 

TURANIAN.  This  word  means  etymologically  no 
more  than  "not  Iranian,"  and  in  this  sense  the  word  Turan 
was  used  by  Sasanian  monarchs  to  cover  those  parts  of  their 
realm  that  did  not  belong  to  Iran.  The  application  of  the 
word  to  denote  the  Ural-Altaic  family  of  languages  is 
extremely  unfortunate  and  seems  to  be  falling  out  of  use. 
See  PHILOLOGY,  vol.  xviii.  p.  779. 

TURBINE.     See  HYDROMECHANICS,  vol.  xii.  p.  524. 

TURBOT,1  the  largest  and  best  known  of  a  genus  of 
flat  fishes,  Rhombus,  which  bears  the  appropriate  systematic 
name  of  Eh.  majcimus.  The  turbot  has  great  width  of 
body,  and  is  scaleless,  but  is  covered  with  conical  bony 
tubercles.  The  eyes  are  on  the  left  side  of  the  body,  the 
lower  being  slightly  in  advance  of  the  upper ;  the  mouth 
is  large  and  armed  with  teeth  of  uniformly  minute  size. 
The  turbot  is  found  all  round  the  coasts  of  Europe  (except 
in  the  extreme  north),  preferring  a  flat  sandy  bottom  with 
from  10  to  50  fathoms  of  water.  The  broad  banks  off  the 
Dutch  coast  are  a  favourite  resort.  It  is  a  voracious  fish, 
and  feeds  on  other  fish,  crustaceans,  and  mollusks.  It 

1  The  word  "  turbot "  is  of  great  antiquity,  perhaps  of  Celtic  origin  ; 
it  is  preserved  in  French  in  the  same  form  as  in  English,  and  is  com 
posed  of  two  words,  of  which  the  second  is  identical  with  the  "but ' 
in  holibut  and  with  the  German  "Butte,"  which  signifies  flat  fish. 
The  German  name  for  the  turbot  is  "  Steinbutte." 
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seems  to  constantly  change  its  abode,  wandering  northward 
during  the  summer,  and  going  into  deeper  water  in  the 
cold  season.  Some  thirty  years  ago  it  was  estimated  that 
the  Dutch  supplied  turbot  to  the  London  market  to  the 
value  of  £80,000  a  year.  At  present  (1887)  the  value  of 
turbot  annually  sold  in  London  cannot  be  ascertained ; 
but  it  must  be  several  times  that  amount,  and  is  principally 
earned  by  English  line-fishermen  and  trawlers.  Although 
the  turbot  abounds  off  the  west  coast  of  Ireland,  the 
fishing  is  not  carried  on  with  the  same  energy  and  success 
as  in  the  English  Channel  and  German  Ocean.  The  turbot 
is  also  common,  though  not  abundant,  in  the  Mediterranean, 
and  is  replaced  in  the  Black  Sea  by  an  allied  species  with 
much  larger  bony  tubercles  (Rh.  maeoticus).  Both  species 
grow  to  a  large  size,  being  usually  sold  at  from  5  to  10  fi> ; 
but  the  common  turbot  is  stated  to  attain  to  a  weight  of  30 
ft).  Both  from  its  size  and  the  excellent  flavour  of  its  flesh 
it  ranks  next  after  the  codfish  among  British  sea-fishes. 

TURENNE,  HENRI  DE  LA  TOUR  D'  AUVERGNE,  VICOMTE 
DE  (1611-1675),  a  famous  French  general  of  the  17th 
century,  was  the  second  son  of  Henri,  Due  de  Bouillon,  by 
Elizabeth,  daughter  of  William  I.,  prince  of  Orange,  and 
was  born  at  Sedan  on  llth  September  1611.  He  was 
carefully  educated  in  the  strictest  doctrines  of  the  Reformed 
religion,  and  at  the  age  of  thirteen  was  sent  to  learn  war 
from  his  uncles  Maurice  and  Henry  of  Nassau  in  the 
campaigns  of  these  princes  against  the  Spaniards.  In 
1626  he  received  a  commission  as  captain  of  infantry 
in  the  service  of  Holland,  and  by  1630  had  shown  such 
military  capacity  that  Richelieu  invited  him  back  to  France 
and  appointed  him  colonel  of  a  regiment.  He  was  present 
at  the  relief  of  Casale,  and  on  21st  June  1635  was  made 
a  mar6chal  de  camp  for  his  services  at  the  siege  of  La  Motte 
in  Lorraine  under  De  la  Force.  In  that  year  he  took  com 
mand  of  a  division  in  the  army  under  Cardinal  La  Valette 
in  the  defence  of  Mainz,  and,  when  the  cardinal's  army 
had  to  fall  back  on  Metz  from  want  of  provisions,  Turenne 
commanded  the  rear -guard,  covering  the  retreat  with 
admirable  skill.  In  1636  he  was  present  under  La  Valette 
at  the  siege  of  Saverne,  where  he  was  wounded,  and  in  the 
campaign  in  Tranche  Comte;  in  1637  he  served  under 
the  same  commander  in  Flanders,  took  Landrecies,  and 
drove  back  the  cardinal  infant  from  Maubeuge.  In  1638 
he  served  under  Bernhard  of  Saxe- Weimar  at  the  siege  of 
Breisach,  and  in  the  following  year  was  transferred  to  the 
army  of  D'Harcourt  in  Italy.  It  was  at  this  epoch  that 
he  established  his  fame  as  a  general.  In  November  1639 
he  covered  the  retreat  of  the  army,  and  fought  a  famous 
engagement,  known  as  the  battle  of  the  "route  de  Quiers"  ; 
in  1640  he  saved  Casale,  and  insisted  upon  not  abandoning 
the  siege  of  Turin,  which  town  surrendered  on  24th  Sep 
tember ;  in  1641  he  took  Coni,  Ceva,  and  Mondovi;  and 
on  llth  March  1642  he  was  promoted  to  the  rank  of 
lieutenant-general.  After  he  had  served  for  a  short  time 
in  Roussillon,  he  was  appointed  by  Richelieu  in  1643  to 
the  command  of  the  army  in  Italy,  under  Thomas  of 
Savoy,  although  his  brother,  the  Due  de  Bouillon,  had  just 
before  been  arrested  as  an  accomplice  in  the  conspiracy  of 
Cinq  Mars.  Mazarin  did  not  exhibit  quite  so  much  confi 
dence  in  Turenne,  and  in  December  1643  removed  him 
from  Italy,  sending  him  to  collect  the  remains  of  Bernhard 
of  Saxe- Weimar's  army  and  form  them  once  more  into  an 
organized  force ;  but  he  softened  the  transference  by  creat 
ing  Turenne  a  marshal  of  France  on  16th  May  1644. 

Turenne's  four  campaigns  in  Germany,  which  largely 
contributed  to  the  peace  of  Westphalia,  have  always  been 
regarded  as  models  in  the  art  of  war.  In  June  1644  he 
crossed  the  Rhine  at  Breisach,  and  was  marching  against 
the  Comte  de  Mercy,  the  Imperialist  general,  who  was  at 
Freiburg,  when  he  was  superseded  by  the  Due  d'Enghien, 


better  known  by  his  later  title  of  the  Prince  de  Conde. 
D'Enghien,  after  fighting  the  three  days'  battle  of  Freiburg, 
left  the  army  again  to  Turenne,  who  took  Philippsburg  and 
Mainz,  and  then  went  into  winter  quarters.  In  May  1645 
Turenne  was  surprised  by  Mercy  at  Marienthal  and  de, 
feated ;  but  he  skilfully  concentrated  the  remains  of  his 
army  and  retreated  into  Hesse,  where  he  was  soon  joined 
by  D'Enghien.  The  two  marshals,  having  reorganized  their 
army,  marched  against  Mercy  and  totally  defeated  him  at 
Nordlingen  on  3d  August  1645,  when  Mercy  was  killed. 
D'Enghien  again  left  the  army  to  Turenne,  who  in  con 
junction  with  the  Swedish  army  under  Wrangel  overran 
Franconia  and  Swabia,  taking  all  the  fortresses  there  in 
1646.  In  1647  he  conducted  a  still  more  masterly  cam 
paign,  and  after  beating  the  Bavarians  and  Imperialists  in 
two  engagements  he  and  the  Swedes  occupied  Bavaria, 
and  drove  the  old  duke  out  of  his  dominions. 

When  the  troubles  of  the  Fronde  (see  FRANCE,  vol.  ix. 
p.  572,  and  MAZARIN)  broke  out,  Turenne,  who  was  in  com 
mand  of  the  veteran  troops  of  Bernhard  of  Saxe-Weimar 
in  Alsace,  hesitated  which  side  to  take,  till  the  Duchesse 
de  LONGUEVILLE  (q.v.),  with  whom  he  fell  violently  in  love, 
persuaded  him  to  side  with  the  parlement.  But  his  troops 
refused  to  follow  him,  and  he  had  to  fly  with  her  to 
Flanders.  He  there  took  a  command  in  the  Spanish  army 
under  Don  Estevan  Gomar,  and,  when  trying  to  raise  the 
siege  of  Rethel,  was  utterly  defeated  by  Du  Plessis-Praslin. 
But  in  1652  he  defeated  Conde  at  Gien,  and  nearly  an 
nihilated  his  army  in  the  battle  of  the  Faubourg  St. 
Antoine.  When  the  troubles  of  the  Fronde  were  over, 
Turenne  marched  upon  the  frontier,  and  in  several  cam 
paigns  defeated  the  Spaniards  over  and  over  again,  by  these 
victories  paving  the  way  for  the  peace  of  the  Pyrenees 
(1659),  the  natural  complement  of  the  peace  of  West 
phalia.  In  these  campaigns  he  had  once  more  to  fight 
against  Conde,  general-in-chief  of  the  armies  of  Spain,  and 
in  1654  he  showed  his  superiority  by  raising  the  siege  of 
Arras  and  driving  the  Spaniards  from  their  lines.  In 
1656  Conde,  assisted  by  Don  John  of  Austria,  won  an 
exactly  similar  victory  and  relieved  Valenciennes,  which 
Turenne  was  besieging.  The  prolonged  contest  between 
the  two  was  decided  in  1658  by  Turenne's  victory  of  the 
Dunes,  in  which  Cromwell's  contingent  of  6000  soldiers 
took  part. 

Louis  XIV.  now  began  to  rule  in  reality,  and  one  of  his 
first  acts  was  to  create  Turenne  in  1660  marshal-general 
of  the  armies  of  France.  Seven  years  later  Turenne 
occupied  French  Flanders  and  took  all  the  fortresses  in 
that  province,  though  the  king  was  nominally  in  com 
mand  of  the  army, — an  exploit  equalled  in  the  following 
year  by  Conde's  rapid  occupation  of  Franche  Comte. 
It  was  in  1668  that  Turenne  made  his  notorious  change 
of  faith.  Born  of  Calvinist  parents  and  educated  a 
Protestant,  he  had  in  compliance  with  the  tenets  of  his 
religion  refused  to  marry  one  of  Richelieu's  nieces  in  1639, 
and  had  eventually  married  a  daughter  of  the  Protestant 
Marshal  de  la  Force.  But  it  can  hardly  be  believed  that 
he  was  converted  at  the  age  of  fifty-seven  from  religious 
convictions.  In  1672  the  second  great  European  war 
broke  out,  brought  about  by  the  ambition  of  Louis  XIV. 
Turenne  once  more  took  command  of  the  army,  which  the 
king  accompanied,  and  speedily  occupied  the  greater  part 
of  Holland,  which,  however,  they  were  forced  to  evacuate 
owing  to  the  Dutch  cutting  their  dykes.  In  the  following 
year  Turenne  marched  into  Westphalia  to  oppose  the 
imperialist  forces,  and,  though  his  army  was  small  com 
pared  to  that  of  Montecuculi,  the  imperialist  general,  he 
managed  to  make  head  against  both  him  and  the  elector 
of  Brandenburg.  In  1673  he  was  compelled  to  act  on  the 
defensive;  but  in  1674  in  spite  of  his  inferiority  of  numbers 
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he  boldly  resumed  the  aggressive.  Crossing  the  Rhine  at 
Philippsburg  in  June,  and  marching  rapidly  to  Sinsheim, 
he  defeated  the  imperialist  general  Caprara  and  the  duke 
of  Lorraine.  He  then  retired  for  a  time,  but  in  December 
of  the  same  year  he  made  a  sudden  rush  into  the  enemy's 
winter  quarters  and  utterly  routed  the  elector  of  Branden 
burg,  who  was  then  general  of  the  imperialists,  at  Colmar. 
Between  the  battle  of  Sinsheim  and  the  dash  at  Colmar, 
Turenne,  under  orders  from  Louvois,  committed  the  acts 
which  are  the  greatest  blot  upon  his  fame  by  devastat 
ing  the  Palatinate.  After  the  rout  of  Colmar,  and  the 
defeat  of  Tiirkheim  which  followed  it,  he  laid  waste  the 
greater  part  of  Alsace,  as  a  defensive  measure  against 
another  advance  of  the  imperialists.  He  then  advanced 
into  the  heart  of  Germany,  and  again  met  Montecuculi, 
who  had  succeeded  the  elector  of  Brandenburg  as  general- 
in-chief.  The  two  generals  manoeuvred  for  four  months  in 
much  the  same  way  as  Wellington  and  Marmont  marched 
and  counter-marched  before  the  battle  of  Salamanca ;  at 
last,  on  27th  July  1675,  their  field  of  battle  was  chosen, 
and,  as  Turenne  was  directing  the  position  of  a  battery,  he 
was  struck  by  a  cannon  ball  and  killed  on  the  spot.  The 
news  of  his  death  was  received  with  universal  sorrow ; 
Flechier,  Mascaron,  Saint-Evremond,  and  Lamoignon  wrote 
'doges  of  him;  and  Madame  de  Sevigne1  describes  the 
consternation  caused  by  his  sudden  loss.  His  body  was 
taken  to  St-Denis,  and  buried  with  the  kings  of  France. 
Even  the  extreme  revolutionists  of  1793  respected  it,  and, 
when  the  bones  of  the  sovereigns  were  thrown  to  the 
winds,  the  remains  of  Turenne  were  preserved  at  the 
museum  of  natural  history  until  23rd  September  1800, 
when  they  were  removed  by  order  of  Bonaparte  to  the 
church  of  the  Invalides  at  Paris,  where  they  still  rest. 

Turenne's  fame  rests  on  his  military  achievements  ;  as  a  man  he 
was  not  more  distinguished  for  his  virtues  than  the  duke  of  Marl- 
borough,  whom  in  many  respects  he  resembled.  He  had  indeed 
the  calmness  of  all  philosophic,  cold-minded  temperaments,  but 
few  other  praiseworthy  qualities.  As  a  politician  he  holds  no  high 
place.  (H.  M.  S.) 

TURGAI,  a  Russian  province  in  Central  Asia,  formerly 
a  part  of  the  Kirghiz  steppe,  and  now  embodied  in  the 
governor-generalship  of  the  Steppes,  is  bounded  by  Uralsk 
and  Orenburg  on  the  W.  and  N.,  by  Akmolinsk  on  the 
E.,  and  by  Syr-Daria  and  the  Sea  of  Aral  on  the  S.  This 
extensive  and  irregularly-shaped  territory,  which  has  an 
area  (176,800  square  miles)  as  large  as  that  of  Caucasia 
and  Transcaucasia  taken  together,  belongs  to  the  Aral- 
Caspian  depression.  It  has,  however,  the  Mugojar  Hills 
on  its  western  border  and  includes  a  part  of  the  southern 
Urals ;  and  from  Akmolinsk  it  is  separated  by  a  range  of 
hills  which  runs  between  the  two  chief  rivers  of  the 
Kirghiz  steppe — the  Turgai  and  the  Sary-su.  In  the  north 
it  includes  the  low  belt  of  undulating  land  which  stretches 
from  the  Mugqjar  Hills  towards  the  north-east  and  sepa 
rates  the  rivers  belonging  to  the  Aral  basin  from  those 
which  flow  towards  the  Arctic  Ocean,  and  beyond  this 
range  it  embraces  the  upper  Tobot.  The  remainder  is 
steppe  land,  sloping  gently  towards  the  Sea  of  Aral.  The 
Mugojar  Hills  consist  of  an  undulating  plateau  nearly 
1000  feet  in  height,  built  up  of  Permian  and  Cretaceous 
deposits,  and  deeply  grooved  by  rivers.  They  are  not  the 
independent  chain  which  our  maps  make  them  out  to  be l : 
they  merely  continue  the  Urals  towards  the  south,  and  are 
connected  with  the  Ust  Urt  plateau  by  a  range  of  hills 
which  was  formerly  an  island  of  the  Aral -Caspian  Sea. 
Their  northern  extremity  joins  the  undulating  plateau 
(400  to  600  feet),  built  up  of  sandstones  and  marls,  which 
separates  the  tributaries  of  the  Tobot  from  those  of  the 
Ural,  and  falls  by  a  range  of  steep  crags — probably  an  old 

1  See  P.  S.  Nazaroff,  in  "  Recherches  Zoologiques  dans  les  Steppes 
des  Kirghizes,"  in  Bull.  Soc.  des  Natur.  de  Moscow,  1886,  No.  4. 


shore-line  of  the  Aral  basin — towards  the  steppes.  The 
steppe  land  of  Turgai  is  only  some  300  feet  above  the 
sea-level,  and  is  dotted  with  lakes,  of  which  the  Tchotgar- 
denghiz,  which  receives  the  Turgai  and  its  tributary  the 
Irghiz,  is  the  largest.  The  Turgai  was,  at  a  recent  epoch, 
a  large  river  flowing  into  the  Sea  of  Aral  and  receiving  an 
extensive  system  of  tributaries,  which  are  now  lost  in  the 
sands  before  joining  it.  Remains  of  aquatic  plants  buried  in 
the  soil  of  the  steppe,  and  shells  of  Mytilus  and  Cardium, 
both  still  found  in  the  Sea  of  Aral,  show  that  during  the 
Glacial  period  this  region  was  covered  by  the  waters  of 
the  Aral-Caspian  Sea. 

The  climate  of  Turgai  is  exceedingly  dry  and  continental.  Orsk, 
a  town  of  Orenburg,  on  its  north-western  border,  has  a  January 
as  cold  as  that  of  the  west  coast  of  Nova  Zembla  (  -  4°  Fahr.),  while 
in  July  it  is  as  hot  as  July  in  Morocco  (73°) ;  the  corresponding 
figures  for  Irghiz,  in  the  centre  of  the  province,  are  7°  and  77°. 
At  Irghiz  anu  Orsk  the  annual  rainfall  is  somewhat  under  10  and 
12  inches  respectively  (3  inches  in  summer).  The  west  winds 
are  desiccated  before  they  reach  the  Turgai  steppes,  and  the  north 
east  winds,  which  in  winter  bring  cold,  dry  snows  from  Siberia, 
raise  in  summer  formidable  clouds  of  sand.  A  climate  so  dry  is  of 
course  incompatible  with  a  vigorous  forest  growth.  There  is  some 
timber  on  the  southern  Urals,  the  Mugojar  Hills,  and  the  water- 
parting  of  the  Tobot ;  elsewhere  trees  are  rare, — only  shrubs,  such 
as  the  wild  cherry  (Cerrasus  Chamsecerasus)  and  the  dwarf  almond 
(Amygdalusnana)  growing  on  the  hilly  slopes,  while  the  rich  black- 
earth  soil  of  the  steppe  is  chiefly  covered  with  feather  grass  (Stipa 
pennata),  the  well-known  ornament  of  the  south  Russian  steppes. 
In  spring  the  grass  vegetation  is  luxuriant,  and  geese  and  cranes 
are  attracted  in  vast  numbers  by  the  fields  of  the  Kirghiz  from 
the  depth  of  the  steppe.  The  jerboa  (Dipus  jaculus)  and  the  mar 
mot  (Spennophilus  rufescens)  are  characteristic  of  the  fauna  of  the 
region  ;  another  species  of  marmot  (Arctomys  bobac)  and  the  Canis 
corsac  are  common  ;  and  the  saiga  antelope  of  Central  Asia  is  occa 
sionally  met  with.  Further  south  the  black  earth  disappears  and 
with  it  the  feather  grass,  its  place  being  taken  by  its  congener,  Stipa 
capillata.  Trees  disappear,  and  among  the  bushes  along  the  banks 
of  the  rivers  willows  and  the  pseudo-acacia  or  Siberian  pea  tree 
(Caragana  microphyte)  are  most  prevalent.  In  the  middle  parts 
of  the  province  the  clayey  soil  is  completely  clothed  with  worm 
wood  (Artemisia  fragrans  and  A.  monogyna),  with  a  few  grassy 
plants  on  the  banks  of  the  rivers  and  lakes  (Lasiagrostis  splendens, 
Alhagi  camelorum  and  A.  kirghizorum,  Obione  portulacoides,  Hali- 
modendrum  argenteum) ;  while  large  areas  consist  of  shifting  sands, 
salt  clays  clothed  with  a  rich  carpet  of  various  Salsolacese,  and 
dried  beds  of  old  lakes.  Such  lakes  as  still  exist,  notwithstanding 
the  rapid  desiccation  now  going  on,  are  surrounded  by  rush  thickets, 
— the  retreat  of  wild  boars.  Turgai  is  thus  the  borderland  between 
the  flora  of  Europe  and  that  of  Central  Asia. 

In  1882  the  population  of  Turgai  was  estimated  at  323,110,  all 
nomad  Kirghiz,  with  the  exception  of  some  3600,  who  are  settled 
in  four  villages  officially  described  as  towns.  Agriculture  is  in  its 
earliest  stage  of  development ;  but  some  100,000  quarters  of  corn 
are  raised  in  the  south-west  by  the  Kirghiz,  who  sell  some  of  it  in 
Orenburg.  Cattle-breeding  is  the  chief  occupation,  and  within 
the  province  there  are  some  800,000  horses,  335,000  cattle,  about 
200,000  camels,  and  more  than  two  million  sheep.  But  the  want 
of  fodder  in  spring  occasions  violent  murrains,  which  sometimes 
result  in  actual  famine  among  the  Kirghiz.  Endeavours  have 
recently  been  made  to  induce  the  people  to  make  communal  stores 
of  hay,  but  the  300,000  cwts.  yearly  collected  in  this  way  are  in 
sufficient.  The  Kirghiz  of  the  southern  parts  go  in  winter  to  the 
better  sheltered  parts  of  Syr-Daria,  while  hi  the  summer  some 
30,000  kibitkas  (felt  tents)  of  nomads  come  from  the  neighbouring 
provinces  to  graze  their  cattle  on  the  grassy  steppes  of  Turgai. 
Some  30,000  cwts.  of  salt  are  annually  got  from  the  lakes.  The 
four  settlements  of  the  province  are  Turgai,  chief  town  and  seat  of 
the  provincial  administration,  with  less  than  400  inhabitants,  and 
the  "district  towns"  of  Irghiz  (920),  Ak-tube  (400),  and  Kara- 
butak  (300),  the  last  two  being  more  or  less  fortified.  Several 
merchants  in  these  carry  on  trade  with  the  Kirghiz,  exchanging 
manufactured  goods  for  wool  and  skins,  which  are  sent  to  the 
frontier  settlements  of  Orenburg.  There  is  a  brisk  caravan  traffic 
through  Turgai. 

TURGOT.  ANNE  ROBERT  JACQUES  TTTKGOT,  MARQUIS 
DE  L'AITLNE  (1727-1781),  French  statesman  and  economist, 
was  born  at  Paris,  10th  May  1727.  He  was  the  third  son 
of  Michel  Etienne  Turgot  and  of  Madeleine  Franchise 
Martineau.  His  family,  which  was  ancient  and  noble,  is 
said  to  have  been  originally  Scottish,  but  had  long  been 
settled  in  Normandy.  His  ancestors  early  abandoned  the 
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sword  for  the  robe.  Both  his  father  and  grandfather  had 
been  in  the  civil  service  of  the  state  :  his  father  was 
"prevot  des  marchands"  at  Paris,  and  won  a  high  reputa 
tion  as  a  magistrate  and  administrator.  Turgot  in  his 
childhood  was  timid,  and  showed  in  company  an  absent 
and  embarrassed  air,  from  which  he  never  afterwards 
entirely  freed  himself,  and  which  in  later  life  was  some 
times  unjustly  attributed  to  hauteur.  His  mother,  through 
excessive  or  injudicious  efforts  to  correct  these  faults,  ap 
pears  to  have  aggravated  them.  He  obtained  his  early 
education  at  the  College  Louis -le- Grand,  and  was  after 
wards  a  student  of  the  College  du  Plessis.  He  then  entered 
the  seminary  of  St  Sulpice,  and  thence  passed  to  the  Sor- 
bonne  with  the  view  of  taking  his  licence  in  theology. 
But  he  decided  finally  in  1751  not  to  follow  the  ecclesi 
astical  profession.  His  opinions  were  inconsistent  with 
that  calling,  and  he  said  "  he  could  not  consent  to  wear  a 
mask  all  his  life."  He  showed  at  this  time  an  enthusiastic 
love  of  literature  and  powers  of  memory  which  are  de 
scribed  as  "  prodigious,"  as  well  as  a  penetrating  intellect 
and  a  sound  judgment.  We  have  the  testimony  of  the 
Abb6  Morellet,  who  was  then  his  intimate  acquaintance  and 
constant  companion,  to  the  singular  purity,  the  simplicity, 
modesty,  and  frank  gaiety  which  characterized  him. 

As  prior  of  the  Sorbonne  (an  honorary  office  conferred 
annually  on  some  distinguished  student)  he  wrote  and 
delivered  publicly  in  1750  two  remarkable  pieces, — one 
On  the  Benefits  which  the  Christian  Religion  has  conferred 
on  Mankind,  the  other  On  the  Historical  Progress  of  the 
Human  Mind.  Having  chosen  the  law  as  his  profession, 
he  was  appointed  in  1752  "conseiller  substitut  du  pro- 
cureur  ge"n6ral,"  and  afterwards  "  conseiller  au  parlement." 
The  controversy  arising  from  the  refusal  of  the  sacraments 
to  the  Jansenists  by  the  archbishop  of  Paris  being  then 
agitated  between  the  parlement  and  the  clergy,  Turgot 
wrote  (1753)  Letters  to  a  Vicar-General  on  Tolei'ation  and 
a  pamphlet  entitled  Le  Conciliateur,  in  favour  of  religious 
liberty  and  against  the  interference  of  the  temporal  power 
in  theological  disputes.  In  1753  he  became  "maitre  des 
requetes."  He  discharged  his  professional  duties  with 
scrupulous  purity  and  conscientious  industry.  He  con 
tinued  at  the  same  time  his  studies  in  ancient  and  modern 
literature  (including  English  and  German),  mathematics, 
astronomy,  chemistry,  and  natural  history,  and  frequented 
the  salons  of  Madame  de  Graffigny  (authoress  of  Les  Lettres 
Peruviennes),  Madame  Geoffrin,  and  Madame  du  Deffand. 
Whilst  he  enjoyed  the  acquaintance  and  society  of  D'Alem- 
bert,  Baron  d'Holbach,  Raynal,  Marmontel,  Morellet, 
Galiani,  Helv6tius,  and  other  notabilities  of  the  time,  he 
maintained  his  intellectual  independence  and  refused  to 
connect  himself  with  any  party  or  political  group.  About 
this  time  he  also  entered  into  relations  with  Quesnay  and 
Gournay — the  principal  members  of  the  physiocrats.  He 
was  attracted  to  them  by  the  similarity  of  their  sentiments 
on  social  questions  and  their  opinions  on  economic  policy 
to  those  which  he  himself  entertained.  Turgot  accompanied 
Gournay  in  1755  and  1756  in  his  official  tours  of  inspec 
tion  as  intendant  of  commerce,  and  on  Gournay's  death  in 
1759  he  wrote  his  filoge.  He  then  made  a  short  visit  to 
eastern  France  and  a  part  of  Switzerland.  When  he  arrived 
at  Geneva  he  went  to  see  Voltaire  at  Les  Delices,  and 
formed  with  him  what  proved  to  be  a  lasting  friendship. 
He  contributed  about  this  period  several  articles  to  the 
Encyclopedic.  In  1761  the  controller-general  Bertin  ap 
pointed  him  intendant  of  the  generalite  of  Limoges.  In 
that  district  the  mass  of  the  people  were  sunk  in  poverty 
and  barbarism ;  the  corve"es  for  the  construction  of  roads 
and  the  transport  of  military  equipages  were  oppressive ; 
the  country  was  depopulated  by  the  requisitions  for  the 
militia ;  the  taxation  was  excessive  and  unfairly  distri 


buted  ;  the  state  of  the  roads  was  wretched ;  and  the 
general  condition  of  agriculture  was  deplorable.  Turgot's 
administration  of  the  district  lasted  for  thirteen  years,  and 
was  marked  by  a  steady  pursuit  of  the  public  good,  and  a 
firm  resistance  to  inertia,  prejudice,  and  corruption.  In 
particular  he  strongly  maintained  the  cause  of  the  in 
dustrious  poor,  and  insisted  on  a  more  equitable  assess 
ment  of  the  public  charges  which  pressed  unduly  upon 
them.  With  nobly  disinterested  spirit  he  refused  to  be 
transferred  to  other  generalites  in  which  the  salary  was 
higher  and  the  administration  easier.  Rising  above  the 
common  prejudices  of  the  philosoplies,  he  sought  the  co 
operation  of  the  clergy,  both  to  inform  him  of  everything 
relating  to  the  circumstances  of  the  people  which  it  was 
desirable  for  him  to  know,  and  to  explain  to  their  flocks 
the  nature  and  objects  of  the  measures  he  proposed  to  put 
in  operation ;  and  he  acknowledges  that  he  found  in  them 
earnest  and  active  auxiliaries.  But  he  was  not  seconded 
as  he  ought  to  have  been  by  the  central  Government,  and 
had  often  to  remonstrate  with  the  Abbe  Terray,  minister 
of  finance.  During  the  scarcity  of  1770  and  1771,  which 
was  particularly  severe  in  Limousin,  he  devoted  himself 
with  untiring  assiduity  to  the  relief  of  the  distressed,  and, 
when  he  had  exhausted  such  public  funds  as  were  avail 
able,  incurred  for  the  same  object  a  personal  debt  of  more 
than  20,000  livres.  Shortly  after  the  accession  of  Louis 
XVI.  Turgot  was  appointed  by  Maurepas  (19th  July  1774) 
minister  of  marine,  and  in  that  capacity  began  at  once  to 
initiate  important  reforms  and  to  conceive  far-reaching 
projects.  But  he  filled  the  post  only  for  five  weeks,  being 
then  (21st  August)  promoted  to  the  ministry  of  finance. 
In  his  new  office  he  addressed  to  the  young  king  a  declara 
tion  of  the  principles  by  which  he  intended  to  be  guided  : 
"  No  bankruptcy,  no  increase  of  taxation,  and  no  borrow 
ing."  Economy  and  wise  management  were  to  be  his  only 
resources.  Fearing  the  opposition  he  must  encounter,  he 
appealed  to  Louis  to  support  him.  By  a  decree  of  the 
13th  September  1774,  here-established  free  trade  in  grain 
within  the  kingdom,  which  had  been  suspended  by  Terray, 
and  authorized  the  importation  of  supplies  from  abroad  ; 
the  traffic  in  other  alimentary  substances  was  also  relieved 
of  many  impediments,  and  various  monopolies  and  exclu 
sive  privileges  were  abolished;  the  octroi  taxation  was 
reformed,  public  works  promoted,  and  improvements  in 
agriculture  encouraged.  Some  of  these  measures  were 
made  the  pretext  for  disturbances,  known  as  la  guerre  des 
farines,  which  Turgot  always  suspected  the  Prince  de  Conti 
of  having  fomented.  The  riots  had  to  be  suppressed  by 
armed  force,  and  the  energetic  action  of  the  minister 
against  them  was  made  a  ground  of  attack  by  his  enemies. 
The  parlement  had  been  weakly  recalled  by  Louis  from 
the  exile  to  which  in  the  preceding  reign  Maupeou  had 
condemned  it.  It  now  constituted  itself  the  organ  of  the 
resistance  of  menaced  interests  to  the  measures  of  Turgot, 
who  would  gladly  have  abolished  it,  providing  in  its  place 
better  political  securities  and  courts  of  justice  on  a  new 
plan.  In  January  1776  he  presented  to  the  king  a  memoir 
proposing,  amongst  other  things,  the  abolition  of  the  corvee, 
to  be  replaced  by  a  territorial  tax,  from  which  the  privileged 
classes  were  not  to  be  exempt,  and  the  suppression  of  the 
jurandes  (exclusive  trade  corporations).  The  edicts  for 
these  purposes  were  submitted  to  Miromesnil,  keeper  of 
the  seals,  a  secret  enemy  of  Turgot,  who,  spurred  on  by 
Maurepas,  wrote  a  memoir  against  them,  and  opposed  them 
in  the  king's  council.  The  courtiers,  the  nobility,  the 
clergy,  and  the  leading  members  of  the  industrial  corpora 
tions  now  combined  against  the  minister,  and  were  joined 
by  a  large  part  of  the  common  people,  who  did  not  under 
stand  his  policy.  The  Count  de  Provence,  afterwards  Louis 
XVIII.,  wrote  a  pamphlet,  entitled  The  Dream  of  M.  de 
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Maurepas,  against  Turgot.  The  parlement  refused  to 
register  the  decrees;  but  the  king  held  a  lit  de  justice,  which 
Voltaire  proposed  to  call  a  lit  de  bienfaisance,  and  compelled 
the  registration.  This  forced  submission  only  aggravated 
the  rancour  of  Turgot's  enemies,  and  the  king  had  not  the 
firmness  to  sustain  his  minister  against  the  coalition.  A 
vile  conspiracy  having  poisoned  Louis's  mind  against  him, 
he  addressed  to  the  king  an  eloquent  letter  in  which  he 
pointed  out  the  grave  perils  impending  over  the  throne 
and  the  state,  and  warned  Louis  that  princes  who  are 
tempted  to  give  themselves  up  to  the  direction  of  courtiers 
should  remember  the  fate  of  Charles  I.  The  minister 
received  his  dismissal  on  the  12th  of  May  1776.  He  had 
been  in  office  only  twenty  months,  of  which  he  had  lost  six 
in  repressing  sedition,  and  for  seven  more  had  been  con 
fined  to  his  bed  by  the  gout ;  but  he  had  done  during  his 
tenure  an  extraordinary  amount  of  work.  Voltaire,  how 
ever,  nobly  avenged  Turgot  on  his  enemies  in  his  JZpitre 
ct  un  Homme.  The  fallen  minister  devoted  his  remaining 
years  to  his  favourite  studies,  especially  to  physical  science 
and  the  ancient  poets ;  he  enjoyed  the  society  of  Lavoisier, 
D'Alembert,  Condorcet,  Bossut,  Rochon,  and  Rouelle,  and 
attended  the  meetings  of  the  Academy  of  Inscriptions,  of 
which  he  was  elected  vice-director  in  1777.  He  also  cor 
responded  with  Price  and  Franklin,  and,  if  we  may  believe 
Condorcet,  with  Adam  Smith,  whose  acquaintance  he  had 
made  at  Paris  in  1766.1  Turgot  died  at  Paris  on  18th 
March  1781. 

Target's  official  career  is  for  ever  memorable  in  the  history  of 
social  politics.  Never  did  a  public  man  give  himself  to  the  service 
of  the  community  with  more  earnest  and  unselfish  devotion.  He 
made  it  his  object  to  convince  before  commanding,  in  order  that 
his  aims  might  be  better  understood  and  his  directions  more  surely 
obeyed  ;  and,  in  issuing  any  instruction,  making  any  decision,  or 
advising  any  legislative  act,  he  stated  fully,  by  way  of  preamble, 
the  grounds  on  which  he  proceeded.  In  the  documents  which  he 
prepared  on  these  occasions  we  have  a  body  of  valuable  materials 
on  administrative  and  economic  questions ;  some  of  them  contain 
the  substance  of  chapters  in  the  Wealth  of  Nations.  When  he 
became  minister,  the  finances  were  in  what  seemed  a  desperate 
condition,  and  the  general  state  of  affairs  justified  the  prediction  of 
Louis  XV. — "  apres  nioi  le  deluge."  Turgot  framed  a  vast  plan  of 
reform,  at  once  administrative  and  economic,  as  the  only  hope  for 
the  salvation  of  the  state.  He  speaks  of  his  system  of  measures  as 
intended  for  "  the  regulation  of  the  kingdom,"  thus  showing  that 
he  contemplated  nothing  less  than  a  pacific  revolution.  But  the 
first  condition  of  success  in  such  an  effort  was  wanting,  namely,  the 
entire  confidence  and  unfaltering  support  of  the  king,  and  the 
energetic  exercise  of  the  royal  power  in  carrying  out  a  policy  of 
thorough  reform  against  all  adverse  influences.2  Turgot's  struggle, 
though  it  failed  from  causes  independent  of  himself,  cannot  be  re 
garded  without  profound  sympathy  and  admiration.  Nor  was  it 
without  a  large  measure  of  immediate  success.  Whilst  he  scrupu 
lously  observed  all  the  pecuniary  obligations  of  the  state,  he  greatly 
diminished  the  crashing  deficit  which  he  found  on  his  accession  to 
office,  and  re-established  the  public  credit  in  such  a  degree  that 
the  Dutch  bankers  offered,  him  a  loan  of  sixty  millions  of  livres  at 
less  than  5  per  cent.  His  financial  and  other  plans,  of  course,  fell 
with  him,  and  his  most  important  measures  were  annulled  ;  but 
his  policy  and  his  writings  exercised  a  lasting  influence,  and  many 
of  his  projects  were  realized  by  the  Revolution.  Turgot  is  alto 
gether  one  of  the  most  massive  and  imposing  figures  of  the  18th 
century.  His  whole  character  and  public  action  are  marked  by  an 
air  of  austere  grandeur.  Single-mindedness  and  veracity  were  of 
the  very  essence  of  his  nature.  Absolutely  unbiased  by  selfish 
ends,  he  lived  only  for  France,  for  truth,  and  for  his  duty.  Be 
lieving  intensely  in  a  definite  system  of  social  and  economic  princi 
ples,  which  he  had  early  formed  by  independent  study  and  reflexion, 
lie  was  prepared  to  carry  them  out  with  dauntless  determination, 


1  Dugald  Stewart,  however,  cannot  find  any  evidence  of  a  corre 
spondence  between  Turgot  and  Smith.      It  has  also  been  said  that 
during  this  period  Turgot  corresponded  with  Hume.     But  little  more 
than  three  months  intervened  between  his  dismissal  and  the  death  of 
Hume  (25th  August  1776)  and  there  appears  to  be  no  trace  of  letters 
having  passed  between  them  in  this  interval.     They  had  corresponded, 
but  at  a  much  earlier  date  ;  see  Burton's  Life  of  Hume,  ii.  352,  381. 

2  Some  have  thought  that  the  cardinal  error  in  Turgot's  policy  lay 
in  his  not  having  convoked  the  states-general  ;  that  would,  however, 
have  been  simply  to  open  the  flood-gates. 


and  with  a  lofty  contempt  for  the  interested  or  prejudiced  opposi 
tion  they  were  sure  to  encounter.  He  has  been  accused  of  a  doc 
trinaire  rigidity,  and  it  is  possible  that,  as  a  practical  man,  he 
wanted  flexibility  ;  yet  he  was  often  willing,  not  indeed  to  disguise 
his  convictions,  but  to  postpone  the  realization  of  his  plans.  In 
his  public  acts  he  always  showed  a  lively  concern  for  the  poor  and 
the  suffering  ;  in  private  life  he  was  humane  and  benevolent ;  in 
his  relations  with  his  friends,  amiable  and  affectionate.  Malesherbes, 
the  only  other  minister  of  his  time  who  was  worthy  to  be  his  col 
league,  said  of  him  that  "  he  had  the  head  of  Bacon  and  the  heart 
of  L'Hopital, "  and,  on  the  moral  side  at  least,  this  was  no  exagger 
ated  estimate. 

Possessed  of  a  many-sided  culture,  Turgot  wrote  on  a  great  variety 
of  subjects — philosophic,  scientific,  and  literary — though  political 
economy  is  the  branch  of  knowledge  with  which  his  name  must 
always  be  most  closely  associated.  Already  in  1749,  whilst  a 
student  at  St  Sulpice,  he  addressed  to  his  friend,  Abbe  de  Cice, 
afterwards  bishop  of  Auxerre,  a  Letter  on  Paper  Money,  in  which 
he  asserted,  in  opposition  to  the  views  of  Law  and  his  followers, 
doctrines  similar  to  those  now  accepted  by  all  competent  authorities. 
In  one  of  his  discourses  at  the  Sorbonne  in  1750,  moving  into  the 
higher  regions  of  the  philosophy  of  society,  he  makes  a  remarkable 
attempt  to  work  out  the  pregnant  conception,  already  enunciated 
by  Pascal,  of  the  continuity  of  the  intellectual  movement  of  our 
race,  thus  preparing  the  way  for  Condorcet's  Esquissc,  and  ulti 
mately  for  the  sociology  of  Comte.  In  1753  he  translated  under 
the  title  of  Questions  Importantes  sur  le  Commerce,  a  tract  of  Dr 
Josiah  Tucker  on  the  expediency  of  naturalizing  foreigners.  He 
contributed  to  the  Encyclopedia  the  articles  Etymologic,  Existence, 
Expansibilite,  Fondations,  and  Foires  et  Marches.  The  first  of  these 
contains  much  that  is  just  as  well  as  interesting,  though  in  the 
time  of  Turgot  the  subject  could  not  yet  be  treated  on  genuinely 
scientific  bases.  In  the  second  he  undertakes  a  refutation  of  the 
Berkeleian  theory.  The  third  contains  some  ingenious  suggestions 
in  practical  physics.  The  article  on  foundations  maintains  the 
right  of  the  Government  to  dispose  of  them  for  the  public  good, 
suppressing  them  if  hurtful,  and  directing  the  funds  to  more  useful 
objects ;  the  policy  advocated  in  it  was  afterwards  carried  into 
effect  by  the  constituent  assembly.  In  the  paper  on  fairs  and 
markets  he  argues  that  these  are  institutions  adapted  only  for  an 
immature  state  of  commercial  relations,  and  that  more  good  would 
be  done  by  liberating  trade  from  the  legislative  fetters  which  every 
where  impeded  it  than  by  bestowing  special  privileges  or  other 
encouragements  on  particular  localities  as  centres  of  exchange.  In 
the  Eloge  of  Gournay  he  combines  with  his  tribute  to  the  memory 
of  his  friend  a  vindication  of  the  principle  of  industrial  freedom, 
which  that  friend  had  condensed  in  the  oft -repeated  maxim, 
"Laissez  faire,  laissez  passer."  To  the  period  of  Turgot's  intend- 
ance  belong  his  unfinished  Valeurs  et  Monnaies,  intended  to  form 
an  article  in  the  Dictionnaire  de  Commerce  of  Morellet ;  his  Letters 
(to  the  Abbe  Terray )  on  the  Freedom  of  the  Corn-  Trade  ;  his  memoir 
Sur  les  Prets  d" Argent,  in  which  he  insists  on  the  necessity  of  leaving 
free  the  interest  on  loans ;  and  that  on  the  principles  which  should 
direct  legislation  respecting  mines  and  quarries,  as  well  as  the  work 
on  which  his  reputation  as  a  systematic  economist  mainly  rests, 
namely,  his  Reflexions  sur  la  Formation  et  la  Distribution  dcs 
Richesses.  This  treatise  was  written  for  two  Chinese  youths  who 
had  been  sent  over  by  the  Jesuit  missionaries  to  study  in  France. 
The  work  was  first  published  in  1766  in  the  fiphemtridcs  du  Citoyen, 
edited  by  Dupont  de  Nemours,  and  speedily  passed  through  four 
editions.  It  gives  in  brief  compass  a  luminous  statement  of  some 
of  the  most  important  principles  relating  to  the  economic  con 
stitution  of  societies — the  division  of  labour,  the  origin  and  use  of 
money,  the  nature  of  capital  and  the  different  modes  of  its  eniploy- 
ment,  the  necessary  rise  of  capitalist  chiefs  of  industry,  the  legiti 
macy  of  interest  on  loans,  and  the  impossibility  of  arbitrarily  fixing 
the  rate  of  that  interest.  It  unfortunately  contains,  along  with 
many  truths,  the  erroneous  doctrines  of  the  physiocrats  on  the 
exclusive  productiveness  of  agriculture  and  on  the  consequent  pro 
priety  of  imposing  taxes  only  on  the  land  of  a  country.  This 
book  was  erroneously  represented  by  Condorcet  as  "the  germ  of 
the  Wealth  of  Nations,"  and  has  been  spoken  of  by  others  as 
"anticipating  some  of  the  leading  principles"  of  Smith.  The  truth 
is,  most  of  what  it  contains  had  either  been  fully  set  forth  by  the 
earlier  economists  or  was  familiar  to  Quesnay  and  his  group.  It 
is,  in  fact,  not  a  work  of  research  but  of  exposition,  and,  regarded 
in  this  light,  has  real  originality  and  may  justly  be  pronounced  a 
masterpiece. 

Fuller  information  on  the  life,  administrative  labours,  and  writings  of  Turgot 
will  be  found  in  the  following  works  :— Dupont  de  Nemours,  Notes  et  Mcmoires 
sur  la  Vie,  V Administration,  et  les  Ouvrages  de  Turgot,  1782,  and  enlarged  in_his 
edition  of  Turgot's  works  mentioned  below;  Condorcet,  Vie  de  Turgot,!  186; 
A.  Batbie,  Turgot,  PTiilosophe,  Economiste,  Administrateur,  1861 ;  J.  Tissot,  7  urgot, 
so.  Vie,  son  Administration,  ses  Ouvrages (zmemoirecouronne),  1862 ;  A.  I>eymarck, 
Turgot  et  ses  Doctrines,  1885.  The  last-named  contains  the  most  complete  treat 
ment  of  the  subject.  See  also  an  floge  by  Dnpuy  (1781)  in  the  Mcmoires  de 
I'Academie  des  Inscriptions  et  Belles -Lettres,  vol.  xlv.  ;  L.  de  Lavergne,  Les 
ficonomistes  Francais  an  Dix-Huitieme  Siecle,  1870,  and  Mr.  John  Morley  s  article 
in  his  Critical  Miscellanies,  2d  series,  1877.  A  collected  edition  of  Turgot  s 
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writings  was  published  for  the  first  time  by  Dupont  in  9  vols.  (Paris  1808-11) ; 
the  most  complete  and  in  every  respect  best  edition  is  that  contained  in  the 
Collection  des  Principaux  ficonomisles  of  Coquelin  and  Guillaumin,  2  vols.,  1844, 
with  a  biographical  notice  by  Eugene  Daire.  An  English  translation  of  The 
Formation  and  Distribution  of  Wealth  was  published  in  London  in  1793,  and  was 
reprinted  in  1859  in  Lord  Overstone's  Select  Collection  of  Scarce  and  Valuable 
Economical  Tracts,  edited  by  J.  R.  M'Culloch.  (J.  K.  I.) 

TURIN,  a  city  of  northern  Italy,  formerly  the  capital 
of  Piedmont  and  the  Sardinian  states  and  now  the  chief 
town  of  a  province  in  the  compartimento  of  Piedmont,  is 
situated  in  45°  4'  8"  N.  lat.  and  7°  48'  22"  E.  long,  in  the 
alluvial  valley  of  the  Po,  just  above  the  confluence  of  the 
Dora  Riparia.  By  rail  it  is  54  miles  from  the  Mount  Cenis 
tunnel.  The  communal  palace  stands  788  feet  above  the 
sea.  The  Monte  dei  Cappuccini  in  the  neighbourhood 
reaches  922  and  La  Superga  2405  feet.  As  viewed  from 
the  east  the  city  stands  out  boldly  against  the  Alps.  Taken 
as  a  whole  Turin  may  be  described  as  a  very  modern  city, 
with  broad  and  regular  streets,  and  large  squares  and  public 
gardens.  The  cathedral  of  St  John  the  Baptist  is  a  cruci 
form  Renaissance  building  dating  from  the  close  of  the  15th 
century.  The  site  was  first  occupied  by  a  church  erected, 
it  is  said,  by  the  Lombard  duke  Agilulf  (7th  century).  Be 
hind  the  high  altar  of  the  cathedral  (from  which  it  is 
separated  by  a  glass  screen)  is  the  chapel  of  the  Sudario 
or  Sidone,  built  (1657-1694)  by  Guarini  as  a  royal  burial- 
place.  The  "sudario"  from  which  it  takes  its  name  is 
asserted  to  be  the  shroud  in  which  Joseph  of  Arimathea 
wrapped  the  body  of  Jesus.  La  Beata  Vergine  della  Con- 
solata,  another  of  Guarini's  works,  has  a  tower  which 
originally  belonged  to  the  church  of  St  Andrew,  founded  by 
the  monk  Bruning  in  1014,  and  attracts  attention  by  Vin- 
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cenzo  Vela's  beautiful  kneeling  statues  of  Queen  Maria 
Teresa  and  Queen  Maria  Adelaide,  as  well  as  by  the  image 
of  the  Madonna,  which  has  the  credit  of  having  warded 
off  the  cholera  in  1835.  Other  churches  of  some  note  are 
San  Felippo  Neri  (1672-1772),  the  dome  of  which  fell  in 
just  as  it  was  approaching  completion  under  the  hands  of 
Guarini,  and  La  Gran  Madre  de  Dio,  erected  to  commemor 
ate  the  return  of  the  royal  family  in  1814.  Of  the  secular 
buildings  the  more  interesting  are  the  Madama  palace,  first 
erected  by  William  of  Montferrat  in  the  close  of  the  13th 
century,  and  the  extensive  royal  palace  begun  in  the  17th 
century.  The  university,  founded  in  1400  by  Lodovico  di 
Acaja,  has  faculties  of  jurisprudence,  medicine  and  surgery, 
literature  and  philosophy,  and  the  mathematical,  physical, 


and  natural  sciences.  The  number  of  students  enrolled 
was  2132  in  1886.  About  1876  the  old  university  build 
ings  erected  in  1713  by  the  Genoese  architect  Ricca  began 
to  prove  too  small  for  their  purpose ;  and  at  the  present 
time  (1887)  new  buildings,  fitted  more  especially  for  the 
medical  and  scientific  departments,  are  being  erected.  The 
area  of  the  botanical  gardens  has  also  been  extended  and 
the  observatory  enlarged.  The  medical  school  derives 
advantage  from  the  number  of  important  hospitals  in  the 
city.  The  royal  lunatic  asylum  can  accommodate  980 
patients.  Turin  has  a  prison  on  the  cell  system  (672  cells) 
and  a  female  penitentiary  for  300,  besides  two  houses  of 
correction.  The  academy  of  sciences  was  founded  in  1757. 
It  occupies  a  building  erected  in  1687  by  Guarini  as  a 
Jesuit  college.  The  museum  of  antiquities  and  the  picture 
gallery,  of  which  it  has  the  custody,  are  both  of  high  in 
terest — the  former  for  the  local  antiquities  of  Piedmont 
and  Sardinia  (notably  from  Industria)  and  for  the  Egyp 
tian  treasures  collected  by  Donati  and  Drovetti,  and  the 
latter  for  its  Van  Dycks.  There  is  a  museum  of  zoology 
and  mineralogy  in  the  royal  palace  (another  of  Guarini's 
buildings),  and  the  Castello  palace  contains  the  royal 
armoury  (a  collection  made  by  Charles  Albert  in  1833)  and 
the  royal  library  with  its  rich  manuscript  collection  and 
its  20,000  drawings,  among  which  are  sketches  by  Raphael, 
Michelangelo,  and  Da  Vinci.  The  civic  museum  has  a 
great  variety  of  artistic  and  literary  curiosities,  among 
them  a  remarkable  collection  of  autographs  and  the  Lom 
bard  missal  (1490).  The  Jewish  synagogue,  a  striking  and 
conspicuous  building,  erected  in  1863  by  Alessandro  Anto- 
nelli,  was  purchased  by  the  municipality  in  1879  for  a 
Renaissance  museum.  Other  public  institutions  are  the 
Albertine  academy  of  the  fine  arts,  the  geographical  society, 
and  the  Alpine  club. 

The  industries  of  Turin  and  its  suburbs  give  employment  to 
17,936  persons  (13,305  men,  4631  women).  Spinning-mills,  weav 
ing-factories,  "  vesta "  factories  (De  Medici),  breweries,  and  iron 
works  are  among  the  more  extensive  establishments.  The  com 
mercial  relations  of  the  city  are  very  extensive.  It  is  the  seat  of 
the  central  offices  of  the  North  Italian  Railway  ;  and  the  central 
station  is  one  of  the  most  imposing  buildings  of  its  class  in  the 
country.  The  mean  annual  temperature  at  Turin  (1866-84)  is  53° 
Fahr.  (Jan.  36°,  July  74°),  with  a  maximum  of  96°  and  a  minimum 
of  4°'l.  Mists  are  frequent  in  the  winter  mornings,  and  to  a  less 
degree  in  autumn.  Snow  seldom  falls  in  any  great  quantity,  and 
on  an  average  only  on  7  days  per  annum.  The  rainfall,  distributed 
over  100  days,  reaches  32  inches — December  being  1-6  and  April 
4'3.  Water  of  good  quality  is  brought  to  the  city  from  a  distance 
of  15  miles.  The  population  of  Turin  was  only  about  4200  in  1377 
and  9000  in  1580  ;  but  by  1702  it  was  returned  as  43,866.  In  1848 
it  had  risen  to  136,849,  and  in  1861  to  204,715.  In  spite  of  the 
changes  caused  by  the  removal  of  the  capital,  first  to  Florence  and 
then  to  Rome,  the  census  of  1881  showed  233,124  inhabitants 
(commune  252.832). 

Turin,  Augusta  Taurinorum,  took  its  name  from  the  Taurini  or 
Taurisci,  an  ancient  Ligurian  people.  The  town  is  first  alluded  to 
(but  not  distinctly  by  name)  in  the  year  218  B.C.,  when  it  was  cap 
tured  by  Hannibal  after  a  three  days'  siege,  being  at  that  time  a 
place  of  great  strength.  A  colony  of  Roman  veterans  was  intro 
duced  into  the  city,  possibly  after  the  battle  of  Philippi,  or  at  any 
rate  after  the  battle  of  Actium.  It  was  assigned  to  the  Stellatine 
tribe.  Of  Roman  architecture  scarcely  any  trace  remains  even  in 
the  oldest  parts  of  Turin,  but  the  arrangement  of  the  streets  of  the 
old  town  recalls  the  alignments  of  the  Roman  military  settlement. 
The  Palaz/o  delle  due  Torri,  often  designated  the  Porta  Palatina, 
is  probably  part  of  a  building  of  the  8th  century.  Turin  continued 
to  be  a  place  of  importance  and  military  strength  under  numerous 
vicissitudes,  till  at  length  it  was  made  the  chief  town  of  Piedmont 
by  Amadeus,  first  duke  of  Savoy.  Under  Emmanuel  Philibert  it 
became  the  usual  residence  of  the  ducal  family,  and  in  1515  the 
bishopric  was  raised  to  metropolitan  rank  by  Leo  X.  Between 
1536  and  1562  Turin  was  occupied  by  the  French,  and  in  1630  it 
lost  8000  of  its  citizens  by  the  plague.  The  French  were  masters 
once  more  from  1640  to  1706,  and  again  from  1798  till  1814,  when 
the  Sardinian  states  were  restored  to  the  house  of  Savoy.  Between 
1859  and  1865  Turin  was  the  capital  of  united  Italy.  Among  the 
many  men  of  mark  born  in  Turin  it  is  enough  to  mention  Lagrange, 
Gioberti,  Cesare  Balbo,  Cavour,  Marochetti  the  sculptor,  D'Azeglio, 
and  Sommellier. 
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Meaning  FT1HE  terms  "Turkestan"  and  "Central  Asia"  are  often 
of  term  _|_  used  indiscriminately  to  describe  the  whole  of  the 
Central  jmmense  territory  to  the  east  of  the  Caspian,  comprised 
between  Siberia  on  the  north  and  Khorasan  (Persia), 
Afghanistan,  and  Tibet  on  the  south,  or  to  designate 
separate,  sometimes  arbitrarily  determined,  parts  of  the 
same  region.  In  the  beginning  of  the  19th  century  the 
whole  of  the  territory  just  named,  with  its  great  variety 
of  altitudes,  climate,  inhabitants — these  last  differing  as 
much  in  their  history  as  in  their  present  characteristics- 
was  comprised  under  the  vague  denomination  of  High 
Tartary,  or  High  or  Interior  Asia.  After  the  appearance 
of  Humboldt's  first  draft  of  Asie  Centrale  in  1831,  the  term 
"  Central  Asia  "  came  into  favour.  But  Humboldt's  limits 
of  Central  Asia  were  too  mathematical  (from  39|°  to49|° 
N.  lat.),  and  were  further  unsatisfactory  because  influenced 
by  his  erroneous  conception  of  the  mountains  of  Central 
Asia,  which  he  supposed  to  run  either  along  parallels  or 
along  meridians.  Richthofen  made  an  attempt  to  limit 
the  sense  of  the  term,  proposing  to  apply  it  only  to  that 
region— embracing  the  Tarim  drainage  area  and  the  Gobi 
—which  has  no  outlet  either  towards  the  ocean  or  to 
the  Sea  of  Aral  and  Lake  Balkash  (Balkhash),  and  which 
constitutes  the  Hang-hai  of  the  Chinese  and  the  supposed 
bed  of  the  Tertiary  Asiatic  Mediterranean.  But  this  ter 
minology,  besides  the  drawback  of  including  within  Central 
Asia  the  steppes  of  the  Gobi  as  far  east  as  Transbaikalia 
and  the  Great  Khingan,  notwithstanding  the  broad  differ 
ences  by  which  they  are  distinguished  from  the  drainage 
area  of  the  Tarim,  was  open  to  another  objection,  which 
has  been  pointed  out  in  M.  MushketofFs  Turkestan.  It 
excluded  from  Central  Asia  Turkestan  proper,  which  never 
theless  has  had  the  same  recent  geological  history  as  the 
Tarim  region,  and  therefore  has  so  many  features  in  com 
mon  with  it  as  regards  soil,  climate,  flora,  fauna,  popula 
tion,  and  even  civil  history.  On  the  other  hand,  if  Central 
or  Interior  Asia  were  to  include  West  Turkestan,  and  its 
limits  to  be  determined  by  those  of  the  drainage-areas 
which  have  no  outlet  to  the  ocean,  the  basins  of  the  Volga 
and  Ural, — that  is,  territories  purely  European  in  charac 
ter, — Avould  have  to  be  comprised  under  the  same  denomi 
nation.  The  fact  is  that  in  Asia,  as  so  often  elsewhere, 
hydrographical  considerations  alone  furnish  no  sound  basis 
for  geographical  delimitations,  and  that  these  last  must 
result  from  a  complicated  variety  of  considerations,  chiefly 
orographical,  inasmuch  as  orographical  are  indicative  of 
other  physical  characters,  such  as  geology,  climate,  flora, 
fauna,  and  so  on.  Such  were  the  views  of  Ritter  and  Hum- 
boldt,  and  we  are  now  brought  back  to  their  conceptions, 
but  corrected  into  accordance  with  improved  knowledge  of 
the  Asiatic  continent.  The  name  Central  Asia  can  still  be 
used  with  great  advantage  to  designate  that  immense  por 
tion  of  the  continent  to  the  east  of  the  Caspian  and  the 
Ust-Urt  plateau  which  is  limited  on  the  north  by  the  im 
portant  climatic  and  geo-botanic  boundary  of  the  Irtish 
and  Aral  water-parting  and  the  Great  or  Ektagh  Altai,  on 
the  east  by  the  eastern  Gobi,  and  on  the  south  by  the 
northern  border  of  the  Khor  plateau  (Attyn-Tagh  and 
Kuen-Lun),  the  Hindu -Rush,  and  the  Kopet-Dagh.  Ex 
tensive  as  it  is,  this  territory  has  its  own  climatic  and  geo- 
botanic  features ;  it  forms  a  distinct  part  of  the  continent, 
when  the  orography  of  Asia  is  broadly  viewed;  and  its 
inhabitants  have  a  number  of  common  characteristics  re 
sulting  directly  from  the  physical  features  of  the  territory. 
But  this  immense  area  must  be  subdivided ;  and  its  sub 
divisions  become  apparent  as  soon  as  the  orographical 
features  are  grasped. 


Two  great  plateaus  constitute  the  two  backbones,  as  it  Great 
were,  of  the  orographical  structure  of  Asia, — that  of  east-  Asiatic 
ern  Asia,  an  immense  triangle  stretching  north-eastwards,  Plateaus- 
having  the  Himalayas  for  its  base  and  the  peninsula  of 
the  Tchuktchis  for  its  apex ;  and  that  of  western  Asia, 
which  extends  at  right  angles  to  the  above,  from  the  lower 
Indus  to  the  Black  Sea.     The  Hindu-Kush  connects  these 
two  massive  swellings,  both  continents  of  the  oldest  forma 
tion  in  Asia.     Both  are  fringed  on  their  northern  edges 
by  lofty  chains  of  mountains.     The  Tian-Shan,  the  Altai, 
the  Sayan,  and  the  Vitim  Mountains  rise  in  a  long  succes 
sion  on  the  borders  of  the  former,  while  a  series  of  chains, 
which   might  be  described   under   the  general   name  of 
Kopet-Dagh,  continued  into  the  Transcaucasian  chains, 
rise  on  the  north-eastern  edge  of  the  western  plateau. 

An  immense  trapezoidal  depression  occupies  the  angle  West 
on  the  west  where  the  great  plateaus  meet,  and  this  de-  Turk- 
pression  is  West  Turkestan.  Its  south-eastern  limits  are  estan' 
the  Hindu-Kush  and  the  Tian-Shan ;  on  its  south-western 
edge  it  has  the  Iranian  plateau ;  and  its  north-west  and 
north-east  boundaries  correspond  with  the  edge  of  the  Ust- 
Urt  and  the  Irtish  and  Aral  water-parting,  which  separates 
it  from  Siberia.  The  trapezium  is  1100  miles  long  from 
south-west  to  north-east,  and  900  miles  wide  from  south 
east  to  north-west.  It  thus  includes,  not  only  the  depres 
sion  at  the  junction  of  the  two  plateaus,  but  also  the  girdle 
of  alpine  tracts  which  fringes  them,  and  in  whose  deep 
and  sheltered  valleys  the  Turkish  and  partly  Iranian  popu 
lation  of  Turkestan  find  a  fertile  soil  and  plenty  of  water 
for  their  fields,  while  their  herds  graze  on  the  rich  alpine 
meadows  in  the  very  heart  of  the  Tian-Shan.  Not  oro- 
graphically  only  but  also  in  respect  of  its  recent  geological 
J  past,  its  climate,  flora,  fauna,  and  inhabitants,  this  region 
i  forms  a  geographical  domain  by  itself,  quite  distinct  from 
the  steppes  of  south-eastern  Russia,  the  prairies  of  Siberia, 
and  the  two  great  plateaus  by  which  it  is  inclosed ;  and, 
although  it  is  easily  subdivided  into  two  parts — the  dry 
lowlands  of  the  Transcaspian  depression  and  the  plains 
and  highlands  of  Turkestan  proper — it  presents  one  geo 
graphical  whole  when  contrasted  with  the  surrounding 
regions.  Some  doubt  may  arise  as  to  the  propriety  of 
including  in  it  the  plateau  of  Pamir;  but  its  flora  and 
fauna  are  so  closely  connected  with  those  of  the  Tian-Shan 
that,  although  better  treated  as  a  separate  sub-region,  like 
the  Transcaspian  Turcoman  steppes,  it  cannot  be  separated 
from  the  above.  For  the  orographer,  the  "Roof  of  the 
World  "  is  merely  a  succession  of  the  wide  syrts  or  alpine 
plateaus  that  are  characteristic  of  the  Tian-Shan.  Most 
of  this  territory  has  within  recent  years  been  annexed  to 
the  Russian  empire.  Bokhara,  with  its  vassal  khanates  in 
the  gorges  of  the  Pamir  slopes,  and  Khiva,  although  they 
are  still  described  as  independent,  are  in  reality  rapidly 
becoming  dependencies  of  Russia,  and  the  railway  from 
the  Caspian,  which  is  about  to  connect  Merv  with  Samar 
kand,  will  complete  the  annexation  of  Bokhara.  West 
Turkestan,  therefore,  is  often  called  Russian  Turkestan,  as 
distinguished  from  Chinese  or  East  Turkestan. 

This  second  great  region  of  Central  Asia  also  has  well-  East 
defined  limits.     A  glance  at  any  recent  map  shows  that  Turk- 
there  is  in  the  great  eastern  plateau  a  depression  bordered 
by  the  deep  slopes  of  the  Pamir  (Humboldt's  Bolor)  on 
the  W.,  the  border-ridges  of  Tibet  (Kuen-Lun  and  Attyn- 
Tagh)  on  the  S.,  the  eastern  Tian-Shan  on  the  X.,  and  the 
western  Gobi  on  the  E.1     Although  we  call  it  a  depression, 


1  In  the  map  (issued  October  1887)  embodying  the  results  of  Prje- 
valsky's  fourth  journey,  East  Turkestan  is  plainly  demarcated  from  the 
Gobi.  This  last  falls  by  a  steep  slope  towards  the  Tariiu  depression, 
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because  it  is  much  lower  than  the  surrounding  plateaus, 
it  is  itself  a  plateau,  ranging  from  3000  to  4000  feet  above 
sea-level.  This  depression — the  Hang-hai  of  the  Chinese, 
which,  during  the  later  Tertiary  and  earlier  Quaternary 
period,  was  covered  by  a  sea,  of  which  a  very  small  sur 
vival  still  exists  in  Lob-Nor — is  now  drained  by  the  Tarim. 
Its  deserts,  in  which  human  settlements  are  now  very  rare, 
though  formerly  the  population  was  much  denser,  have 
been  described  under  a  variety  of  names  (Little  Bokhara, 
Alty-shar  or  Jity-shar,  Kashgaria,  and  so  on) ;  but  the  name 
of  East  Turkestan  has  prevailed,  and  there  is  no  reason  for 
abandoning  it,  provided  it  is  not  confounded  with  DZUN- 
GARIA  (fj.v.)  in  the  north  and  the  great  Desert  of  Gobi  in 
the  east.  Dzungaria  is  a  deep  trench  leading  from  the 
lowlands  to  the  central  plateau,  and  has  special  physical 


features  and  a  history  of  its  own.  The  Mongolian  Gobi, 
on  the  other  hand,  owing  to  its  position  on  the  lower 
terrace  of  the  plateau  of  eastern  Asia,  must  be  regarded 
as  a  separate  unity.  In  fact,  it  appears  to  be  more  closely 
connected  with  the  plateau  of  the  Selenga  on  the  north 
and  that  of  Ordos  on  the  south  than  with  East  Turkestan ; 
and  it,  too,  has  its  own  physical  features,  its  own  inhabit 
ants,  and  its  own  history. 

The  expression  Central  Asia  thus  includes  the  following 
countries.  (A)  West  Turkestan,  comprising  the  Tian-Shan 
highlands,  the  Balkash  plains,  and  the  Aral-Caspian  low 
lands,  politically  divided  into  Russian  Turkestan  (the 
general-governorship  of  Turkestan  and  the  Aral-Caspian 
slope  of  Turgai  and  Akmolinsk),  the  Chinese  oasis  of  Kulja 
(Kuldja),  the  Transcaspian  region,  Khiva,  Bokhara  and 


The  borders  of  the  killr  tr*ets  thmtrn  thus 
En*lf«h  M.lei 


its  vassal  khanates,  and  parts  of  Afghan  Turkestan.  (B) 
East  Turkestan,  comprising  the  Tarim  region  as  far  east 
as  Lob-Nor.  (C)  Dzungaria,  limited  on  the  north-east  by 
the  Tarbagatai,  Altai-Nauru,  Irdyn-ula,  and  Artsa-bogdo 
Mountains. 

WEST  TURKESTAN. 

General        As  comprised  within  the  above  limits,  West  Turkestan 

physical  lias   an  area  of   nearly  1,680,000  square   miles,   and   a 

res-  population  of  nearly  8,500,000.2     It  presents  a  very  great 

variety  of  aspects,  including  the  lonely  plateau  of  Pamir, 

which  narrows  to  the  east  of  Lob-Nor  and  terminates  about  Ail-si, 
some  4800  feet  above  sea-level. 

1  See  also   the  following  maps: — HIMALAYA,   vol.   xi.    PI.   XVI.; 
SIBERIA,  vol.  xxii.  PL  I. ;  and  TIBET,  PI.  IV.  above. 

2  Separate  portions  of  it  are  described  under  AFGHANISTAN,  BOK 
HARA,  KHIVA,  Oxus,  STR-DARIA,  SEMIPALATINSK,  SEMIRYETCHEXSK, 

TUANSCASPIAN  EEOIOX,  ZERAFSHAN. 


Map  of  East  and  West  Turkestan. 


in  height  second  only  to  that  of  Tibet ;  the  immense  com 
plex  of  alpine  tracts  described  under  the  general  name  of 
Tian-Shan  (three  times  as  long  as  the  Alps  of  Europe),  which 
lift  their  snow-clad  peaks  four  and  nearly  five  miles  above 
the  sea,  and  feed  huge  glaciers,  while  their  deep  valleys 
and  gorges  partake  of  almost  every  variety  of  climate  and 
vegetation ;  rich  prairies  and  still  wider  lowlands  descend 
ing  below  the  level  of  the  ocean ;  and  deserts  where  the 
winds,  burning  hot  or  icy,  but  always  dry,  have  free  scope 
to  modify  the  surface,  which  is  bare  of  vegetation. 

Nevertheless  West  Turkestan  is  sharply  divided  into  two  Highland 
parts, — the  highlands  in  the  south-east  and  the  plains  and  region. 
deserts  in  the  north-west.    The  former  cover  an  area  nearly 
1000  miles  long  by  270  broad,  of  which  the  northern  parts 
are  described  under  the  general  name  of  Tian-Shan  (pro 
perly,  T'han-Shaii).     Their  distinctive  feature  is  that,  like 
the  highlands  of  Siberia,  they  constitute  a  high  border- 
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ridge,  running  W.S.W.  to  E.N.E.  on  the  edge  of  the  great 
plateau  of  eastern  Asia.  This  plateau  is  fringed  on  its 
outer  side  by  a  complex  of  shorter  ranges,  which  mostly 
run  parallel  to  the  border-ridges  and  send  off  a  series  of 
isolated  chains,  due  to  a  later  system  of  upheaval,  through 
the  plains  and  steppes  in  a  north-western  direction.  Down 
to  the  middle  of  the  19th  century  these  highlands  were 
almost  absolutely  unknown,  and  the  orography  of  Central 
Asia  as  shown  on  our  maps  was  quite  hypothetical.  Numer 
ous  surveys  by  Eussian  and  British  explorers  have,  how 
ever,  recently  disclosed  the  real  structure  of  those  regions ; 
and  it  has  now  become  possible  to  discriminate  the  leading 
features  of  the  orographical  conformation  of  the  country. 
The  Hindu-Rush,  with  its  snow-clad  summits  of  18,000 
and  20,000  feet,  limits  the  highlands  of  Turkestan  to  the 
south-east.  It  appears  now  to  be  settled  that  this  ridge 
runs  from  north-east  to  south-west,  as  far  at  least  as  the 
latitude  of  Cabul,  and  possibly  still  farther  south ;  and 
the  last  Russian  surveys  of  the  Pamir  show  that  it  extends 
north-east  as  far  as  Tash-Kurgan  (37°  45'  N.  lat,  75°  E. 
long.).  At  the  foot  of  its  north-western  slope  it  has  the 
Pamir  plateau  of  Pamir — the  "Roof  of  the  World," — with  an  area 
plateau.  Of  about  37,000  square  miles.  A  series  of  chains,  gently 
sloping  and  dome-shaped,  rising  4000  or  5000  feet  above 
the  level  of  the  plateau,  traverse  it  from  south-west  to 
north-east,  with  a  remarkable  parallelism,  dividing  it  into 
a  series  of  broad  parallel  flat-bottomed  grooves  or  valleys, 
which  do  not  sink  below  10,000,  and  sometimes  14,000, 
feet  above  sea-level.  Thus  the  features  of  the  lower  plateaus 
of  north-eastern  Asia  reappear  here  on  a  greater  scale,  hav 
ing  the  same  characters  and  the  same  direction  in  the 
plaitings  of  the  earth's  crust. 

Nearly  150  miles  to  the  north-west  of  the  Hindu-Rush 
lies  the  north-western  border  of  the  Pamir,  fringed  by  the 
lofty  Trans -Atai  Mountains.  Their  crest,  covered  with 
snow,  rises  nearly  4  miles  above  the  sea  (Raufmann  Peak 
23,000  feet) ;  but  the  traveller  approaching  them  from 
the  south  would  hardly  guess  their  height,  because  their 
southern  slope  towards  the  wildernesses  of  the  plateau, 
themselves  13,000  feet  high,  is  very  gentle.  The  great 
elevation  of  the  border-chain  is  only  realized  when  it  is 
seen  from  the  Atai  valley  on  the  north,  where  its  steep  and 
deeply  furrowed  sides  tower  up  like  a  dark  wall,  from 
1 1,000  to  14,000  feet  high,  above  the  high  and  broad  valley 
of  the  Rizil-su.  The  geological  structure  of  the  Atai 
valley  must  not  be  inferred  from  its  orographical  features, 
otherwise  we  should  describe  it  as  longitudinal.  It  is 
watered  by  the  Rizil-su,  which  flows  towards  the  west- 
south-west  and  joins  the  Amu-Daria  under  the  name  of 
Vaksh  (or  Wakhsh).  On  the  north  it  has  the  lofty  Atai- 
Tagh  range,  also  partially  snow-clad.  On  our  best  maps 
the  Trans- Atai  Mountains  are  figured  as  an  isolated  range, 
some  120  miles  in  length;  and  it  cannot  yet  be  affirmed 
with  certainty  which  chains  of  the  Tian-Shan,  possessing 
the  same  border-ridge  characters,  ought  to  be  considered  as 
its  continuations.  Further  research  is  needed  to  determine 
whether  it  is  continued  south-west  by  the  Darvaz,  or  Lahor, 
Mountains,  where  the  group  of  lofty  Sel-tau  peaks  feed  the 
extensive  Fedtchenko  glacier,  or  by  the  Hoja-Mahomet 
chain  on  the  left  bank  of  the  Amu-Daria.1  Thus  the  real 
north-western  limits  of  the  Pamir  are  still  unsettled. 
As  for  the  north-eastern  continuations  of  the  Trans-Atai, 
the  present  writer  is  inclined  to  trace  them,  not  in  the 
Rokshat-tau,  but  in  the  Terskei  Ala-tau  and  the  high 
mountains  of  Sary-yassy,  where  the  Rhan-Tengri  lifts  its 
snow-clad  granitic  cap  24,000  feet  above  the  sea,  and  is 
surrounded  by  numerous  vast  glaciers  (SemenofFs  and 
MushketofTs  Muz-art).  It  would  thus  separate,  broadly 
speaking,  the  drainage  area  of  the  Tarim  from  those  of 
1  See  G.  Grum-Grzimailo,  iii  Izvestia.  of  Russ.  Geog.  Soc.,  vol.  xxii.,  1886. 


Lake  Balkash  and  the  Sea  of  Aral.  Thus  the  border-ridge 
of  the  Central  Asian  plateau  would  have  a  length  of  more 
than  1000  miles  from  the  Amu  to  Rulja,  and  the  valleys  of 
the  upper  Naryn  and  Tekkes  would  therefore  be  homologous 
with  that  of  the  Atai. 

A  girdle  of  alpine  tracts,  from  150  to  180  miles  in  Alpine 
width,  which  fringes  the  outer  edge  of  the  Pamir  plateau, tracts- 
consists  of  shorter  chains  running  parallel  to  the  border 
ridge  and  ranging  from  11,000  to  17,000  and  20,000  feet 
in  altitude.  They  are  separated  by  deep  valleys,  mostly 
with  three  separate  foldings  of  Azoic  rocks.  Some  of  these 
ranges  are  covered  with  perennial  snow  and  feed  great 
glaciers,  among  which  Schurovsky  and  Fedtchenko  glaciers 
around  the  lofty  Rok-su  group  are  especially  worthy  of 
mention.  These  subsidiary  chains  all  belong  to  the  oldest 
system  of  upheavals,  which  have  had  a  north-east  direction, 
and  which  at  four  different  places  are  modified  by  more 
modern  ones  having  a  north-western  direction.  In  lat.  47° 
N.  the  orographical  structure  becomes  more  complicated, 
the  alpine  region  being  pierced  by  the  broad  Dzungarian 
trench,  which  leads  from  the  lowlands  of  the  Irtish  to  the 
heights  of  the  Central  Asian  plateau.  A  high  ridge — the 
Tarbagatai — continued  in  the  Tchinghiz  (Jinghiz)  and 
Rarkaralinsk  Mountains,  branches  off  north-westwards, 
separating  Turkestan  from  Siberia.  Further  east  the  Tian- 
Shan  is  continued  on  our  maps  in  an  eastern  direction  ;  but 
our  knowledge  of  it  still  remains  very  imperfect.2 

A  series  of  deep  depressions, — Balkh,  Ferghana,  Issyk-  Lacus- 
kul,  and  Rulja, — sinking  to  low  levels  amidst  the  Tian-Shan  *rin.e 
highlands  follow  one  another  in  a  north-east  direction.    That  T^n" 
of  Issyk-kul  is  occupied  by  the  lake  of  the  same  name  guan. 
(5000  feet  above  the  sea),  while  the  second  and  fourth,  now 
desiccated,  are  lacustrine   basins.      A   great   number   of 
smaller  lacustrine  basins,  mostly  filled  with  Tertiary  con 
glomerates,  occur  higher  up  in  the  mountains.     For  the 
orographer  and  the  geologist  they  are  homologous  with  those 
of  the  Altai  and  east  Siberia  (Bukhtarma,  Us,  Irkut,  Bar- 
guzin,  and  others).     The  rivers  that  issued  from  the  high 
alps  had  to  pierce  many  parallel  ridges  in  order  to  reach 
the  plains,  and  they  frequently  expanded  into  wide  lakes 
before  cleaving  through  the  chains  of  mountains  the  narrow 
and  deep  transverse  gorges  by  which  they  descended  to  the 
lower  terraces. 

Like  the  highlands  of  Siberia,  those  of  Turkestan  are  Lowland 
fringed  by  a  girdle  of  plains,  having  an  altitude  of  from  plains. 
1000  to  1500  feet,  and  these  again  are  skirted  by  an  im 
mense  lowland  area  reaching  only  400,  300,  and  150  feet, 
or  even  sinking  below  the  level  of  the  ocean.  These  plains 
and  lowlands  cover  nearly  650,000  square  miles.  Some 
geographers  divide  them  into  two  portions, — the  higher 
plains  of  the  Balkash  (the  Ala-kul  and  Balkash  drainage 
areas)  and  the  Aral-Caspian  depression,  which  occupies 
nearly  two-thirds  of  the  whole  and  has  been  ably  described 
by  M.  Mushketoff  under  the  appropriate  name  of  Turanian 
basin, — the  Rara-tau  Mountains  being  considered  as  the 
dividing  line  between  the  two.  The  Balkash  plains,  more 
than  1000  feet  above  the  sea,  and  covered  with  clay,  with 
a  girdle  of  loess  at  their  foot,  are  well  watered  by  the  Hi 
and  other  feeders  of  Lake  Balkash  (see  SEMIRYETCHENSK) 
and  on  their  rich  prairies  are  the  homes  of  numerous 
Rirghiz.  In  the  south-west  the  clayey  soil  becomes 
saline.  There  is  the  Famine  steppe  (Bek-pak-data),  while 
in  the  Ak-kum  steppe,  which  surrounds  Lake  Rara-kul, 
large  areas  are  covered  -with  sands,  partly  shifting.  A 
gulf  of  clayey  plains  penetrates  up  the  Ili  into  the  in- 

2  The  present  writer  is  inclined  to  consider  the  "  Eastern  Tiau-Shan  " 
of  our  maps,  which  runs  east-south-east  to  Bagratch-kul,  as  a  separate 
chain  belonging  to  the  more  modern  system  of  north-western  upheavals, 
meeting  at  its  eastern  extremity  a  chain  which  trends  towards  the 
north-east. 
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terior  of  the  mountains,  and  its  thick  layers  of  loess  form 
the  Kulja  oasis.  Another  gulf,  penetrating  much  more 
deeply  into  the  highlands  up  the  trench  occupied  by  Lakes 
Ebi-Nor  and  Ayar,  and  joining  the  trench  of  the  upper 
Irtish,  leads  by  an  imperceptible  gradient  up  to  the  plateau 
of  Central  Asia.  It  is  known  as  the  "  Dzungarian  Gate," 
and  a  gate  it  has  been  since  the  dawn  of  history  for  whole 
nations  of  nomads  who  have  migrated  from  the  rapidly 
desiccating  plateau  down  to  the  grassy  prairies  of  Siberia 
and  Russia.  The  plains  and  lowlands  of  the  Turanian 
basin  are  subdivided  by  a  line  drawn  from  north-east  to 
south-west  along  a  slight  range  of  hills  running  from  the 
sources  of  the  Ishim  towards  the  south-east  corner  of  the 
Caspian  (Bujnurd  and  Elburz  edge  of  Khorasan).  This 
low  range,  which  most  probably  separated  the  lowlands  of 
the  Aral-Caspian  region  (submerged  during  the  Post-Plio 
cene  period)  from  the  higher  plains  which  had  emerged  by 
the  end  of  the  Tertiary  period,  now  divides  the  Transcas- 
pian  steppes  from  the  somewhat  different  higher  plains 
(see  TRANSCASPIAN  REGION).  In  the  Turanian  basin  the 
contrast  between  desert  and  oasis  is  much  stronger  than 
in  the  Balkash  region.  Fertile  soil,  or  rather  soil  which 
can  be  rendered  fertile  by  irrigation,  is  limited  to  a  narrow 
terrace  of  loess  along  the  foot  of  the  mountains  (see  SYR- 
DARIA),  and  is  surrounded  by  barren  deserts.  Even  where 
the  loess  spreads  over  terraces  at  some  distance  from  the 
mountains,  as  in  the  south-east  Transcaspian  region,  it  can 
be  cultivated  only  when  irrigated.  The  dryness  of  the 
climate  is  excessive :  rain  falls  only  where  the  hills  cause 
the  clouds  to  condense,  the  soil  elsewhere  being  moistened 
only  occasionally  by  a  few  showers.  Two  rivers  only — 
the  Syr  and  the  Amu — succeed  in  crossing  the  desert  and 
reaching  the  Sea  of  Aral.  But  their  former  tributaries  no 
longer  run  their  full  course :  the  glacier-fed  Zerafshan  dries 
up  amidst  the  gardens  of  Bokhara  soon  after  emerging 
from  the  highlands ;  and  the  Tejen,  the  Murghab,  and  the 
Andkho  lose  themselves  amidst  the  fields  of  the  Turcomans. 
The  only  tributaries  which  the  Amu  retains  are  those  which 
have  the  whole  of  their  course  in  the  highlands.  In  the 
north  such  formerly  important  tributaries  of  the  Syr-Daria 
as  the  Tclm,  with  its  subtributary  the  Sary-su,  now  dry 
up  some  hundreds  of  miles  distant  from  the  main  stream. 
The  arid  desert  absorbs  every  drop  of  running  water  which 
reaches  its  borders. 

Desicca-  The  whole  area  is  now  undergoing  geological  changes  on 
tion  of  a  vas^  scaie  Rivers  have  changed  their  courses,  and  lakes 
Turk-  tueir  outlines.  Far  away  from  their  present  shores  the 
estau.  geologist  finds  indubitable  traces  of  the  recent  presence 
of  the  lakes  in  the  shells  they  have  left  amidst  the  sands. 
Traces  of  former  rivers  and  channels,  which  were  the  main 
arteries  of  prosperous  regions  within  the  period  of  written 
history,  have  now  disappeared.  Of  the  highly  developed 
civilizations  which  grew  up  and  flourished  in  Bactriana, 
Bokhara,  and  Samarkand  the  last  traces  are  now  under 
going  rapid  obliteration  with  the  desiccation  of  the  rivers 
and  lakes.  The  great  "  Blue  Sea  "  of  Central  Asia,  the  Sea 
of  Aral,  which  at  a  recent  epoch  (Post-Glacial)  extended 
south-west  to  Sary-kamysh,  and  the  shells  of  which  are 
found  north  and  east  of  its  present  shores  from  50  to  200 
feet  above  its  present  level  (162  feet  above  the  ocean,  and 
245  above  the  Caspian),  now  occupies  but  a  small  portion 
of  its  former  extent.  It  covers  a  shallow  depression,  some 
23,000  square  miles  in  area,  which  is  drying  up  with  as 
tonishing  rapidity,  so  that  the  process  of  desiccation  can 
be  shown  on  surveys  separated  only  by  intervals  of  ten 
years ;  large  parts  of  it,  like  Gulf  Aibughir,  have  dried  up 
since  the  Russians  took  possession  of  its  shores.  Steamers 
regularly  ply  on  its  waters  and  ascend  both  its  tributaries. 
The  whole  country  is  dotted  with  lakes,  which  are  rapidly 
disappearing  under  the  hot  winds  of  the  deserts  ;  and  the 


clayey  takyrs  of  the  steppes  give  evidence  of  thousands  of 
lakes  which  have  quite  recently  ceased  to  exist,  leaving 
beds  of  clay  kept  wet  by  the  condensed  moisture  of  winter 
and  the  few  rain-showers  of  early  spring. 

Like  the  highlands  of  eastern  Asia,  those  of  Turkestan  are  mostly  Geology, 
built  up  of  Azoic  gneisses  and  metamorphic  slates,  resting  upon 
granites,  syenites,  old  orthoclase  porphyries,  and  the  like.  These 
upheavals  date  from  the  remotest  geological  ages  ;  and  since  the 
Primary  epocli  a  triangular  continent  having  its  apex  turned  to 
wards  the  north-east,  as  Africa  and  America  have  theirs  pointing 
southward,  rose  in  the  middle  of  what  now  constitutes  Asia.  It  is 
only  in  the  outer  foldings  of  the  highlands  that  Primary  fossiliferous 
deposits  are  found, — Devonian,  Carboniferous,  and  Penno-Carbonic. 
Within  that  period  the  principal  valleys  were  excavated,  and  their 
lower  parts  have  been  filled  up  subsequently  with  Jurassic,  Creta 
ceous,  and  Tertiary  deposits.  One  of  the  most  striking  instances  of 
this  is  the  very  thick  Cretaceous  and  Tertiary  deposits  which  cover 
the  bottom  of  the  valley  of  the  Vaksh  (right  tributary  of  the  Amu) 
and  are  continued  for  about  300  miles  to  the  north-east,  as  far  as 
the  Afoi  valley,— probably  along  the  edge  of  the  Paniir  plateau. 
The  deposits  of  the  Secondary  period  have  not  maintained  their  hori 
zontal  position.  While  upheavals  having  a  north-eastern  strike 
continued  to  take  place  after  the  Carboniferous  epoch,1  another  series 
of  upheavals,  having  a  north-western  strike,  and  occasioned  by  the 
expansion  of  diabases,  dolerites,  melaphyres,  and  andesites,  occurred 
later,  subsequently  at  least  to  the  close  of  the  Tertiary  period,  if  not 
also  before  it,  dislocating  former  chains  and  raising  rocks  to  the 
highest  levels  by  the  addition  of  new  upheavals  to  the  older  ones. 
Throughout  the  Triassic  and  Jurassic  periods  nearly  all  Turkestan 
remained  a  continent  indented  by  gulfs  and  lagoons  of  the  south 
European  Triassic  and  Jurassic  sea.  Immense  fresh-water  lakes, 
in  which  were  deposited  layers  of  plants  (now  yielding  coal),  filled 
up  the  depressions  of  the  country.  Cretaceous  and  Tertiary  deposits 
occur  extensively  along  the  edge  of  the  highlands.  Upper  and 
Middle  Cretaceous,  containing  phosphates,  gypsum,  naphtha,  sul 
phur,  and  alum,  attain  thicknesses  of  2000  and  5000  feet  in  Hissar. 
Representatives  of  all  the  Tertiary  formations  a're  met  with  in  Turk 
estan  ;  but,  while  in  the  highlands  the  strata  are  coast  -  deposits, 
they  assume  an  open  sea  character  in  the  lowlands,  and  their  rich 
fossil  fauna  furnishes  evidence  of  the  gradual  shallowing  of  that  sea, 
until  at  last,  after  the  Sarmathian  period,  it  became  a  closed  Medi 
terranean.  During  the  Post-Pliocene  period  this  sea  broke  up  into 
several  parts,  united  by  narrow  straits.  The  connexion  of  Lake 
Balkash  with  the  Sea  of  Aral  can  hardly  be  doubted  ;  but  this  por 
tion  of  the  great  sea  was  the  first  to  be  divided.  While  the  Sea  of 
Aral  remained  in  connexion  with  the  Caspian,  the  desiccation  of 
the  Lake  Balkash  basin,  and  its  break-up  into  smaller  separate 
basins,  were  already  going  on.  The  Quaternary  epoch  is  repre 
sented  by  vast  morainic  deposits  in  the  valleys  of  the  Tian-Shan. 
About  Khan-Tengri  glaciers  descended  to  a  level  of  6800  feet  above 
the  sea,2  and  discharged  into  the  wide  open  valleys  or  syrts.  It  is 
most  probable  that,  when  allowance  has  been  made  for  the  oblitera 
tion  of  glacial  markings,  and  the  region  has  been  better  explored,  it 
will  appear  that  the  glaciation  of  Turkestan  was  on  a  scale  at  least  as 
vast  as  that  of  the  Himalayas.  In  the  lowlands  the  Aral-Caspian  de 
posits,  which  it  is  difficult  to  separate  sharply  from  the  later  Tertiary, 
cover  the  whole  of  the  area.  They  contain  shells  of  molluscs  now 
inhabiting  the  Sea  of  Aral,  and  in  their  petrographical  features  are 
exactly  like  those  of  the  lower  Volga.  The  limits  of  the  Post-Pliocene 
Aral-Caspian  sea  have  not  yet  been  fully  traced.  It  extended  some 
200  miles  north  and  more  than  90  miles  east  of  the  present  Aral 
shores.  A  narrow  strait  connected  it  with  Lake  Balkash.  The  Ust- 
Urt  plateau  and  the  Mugojar  Mountains  (see  TUUGAI)  prevented 
it  from  spreading  north-westward,  and  a  narrow  channel  connected 
it  along  the  Uzboi  (see  p.  512  supra)  with  the  Caspian,  which  sent 
a  broad  gulf  to  the  east,  spread  up  to  Volga,  and  was  connected  by 
the  Manytch  with  the  Black  Sea  basin.  Great  interest,  geological 
and  historical,  thus  attaches  to  the  recent  changes  undergone  by 
this  basin  ;  but  much  still  remains  to  be  done  before  the  numerous 
questions  arising  in  connexion  with  it  can  be  settled.  Since  the 
theory  of  geological  cataclysms  was  abandoned,  and  that  of  slow 
modifications  of  the  crust  of  the  earth  accepted,  new  data  have  been 
obtained  in  the  Aral-Caspian  region  to  show  that  the  rate  of  modi 
fication  after  the  close  of  the  Glacial  period,  although  still  very 
slow,  was  faster  than  had  been  supposed  from  the  evidence  of  similar 
changes  now  going  on  in  Europe  and  America.  The  effects  produced 
by  desiccating  agencies  are  beyond  all  comparison  more  powerful 
than  those  which  result  from  the  earthquakes  that  are  so  frequent  in 
Turkestan.  All  along  the  base  of  the  highlands,  from  Khojend  to 
Vyemyi,  earthquakes  are  frequent  ;3  but,  however  destructive  of 
life,  their  effects  lie  beyond  the  scope  of  our  observational  methods. 


1  Mushketoff's  Turkestan  (pp.  35,  681)  seeius  to  justify  this  con 
clusion. 

2  See  I.  Ignatieff,  in  Izvestia  of  Russ.  Geogr.  Soc.,  vol.  xxiii.,  1887. 

3  For  a  list  of  them,  see  Izvestia  of  Russ.  Geogr.  Soc.,  vol.  xxiii.,  1887 ; 
also  Orloff,  in  Mem.  of  Kazan  Naturalists,  1873,  iii. 
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Ulimate.  The  climate  of  West  Turkestan  is  exceedingly  dry  and  con 
tinental.  Although  the  country  is  comprised  within  the  lati 
tudes  of  Sicily  and  Lyons,  it  has  a  south  Norwegian  January  and 
a  Persian  summer.  Temperatures  of  more  than  100°  Fahr.  in  the 
shade  are  common,  and  the  heat  is  rendered  still  more  unbearable 
by  the  reflexion  from  a  soil  destitute  of  vegetation.  The  winter  is 
for  the  most  part  so  cold  that  the  average  temperature  of  January 
is  below  the  freezing  point,  and  even  reaches  0  Fahr.  Snow  falls 
for  several  months  on  the  lower  Syr-Daria,  and,  were  it  not  blown 
;i\\  ay  by  the  winds,  sledge-communication  would  be  possible.  This 
river  is  frozen  for  an  average  of  123  days  every  year  in  its  lower 
parts,  and  nearly  100  days  at  Perovsk.  At  Tashkend  there  is  snow 
during  two  months  and  temperatures  of  — 10°  Fahr.  have  been 
measured.  In  1876,  on  24th  October,  almond-trees,  vines,  and 
cotton  crops  were  buried  under  a  heavy  snowfall.  To  the  south  of 
Khojend  the  winter  becomes  more  clement.  Absence  of  rain  is 
the  distinctive  feature  of  the  climate.  Although  it  rains  and  snows 
heavily  on  the  mountains,  only  11  inches  of  rain  and  snow  fall 
throughout  the  year  at  Tashkend,  at  the  base  of  the  highlands ; 
and  the  steppes  of  the  lower  Amu  have  less  than  3  inches.  A  few 
showers  are  all  that  fall  from  the  almost  invariably  cloudless  sky 
above  the  Transcaspian  steppes.  The  following  table  will  illus 
trate  the  climate  of  Turkestan  : — 


Lati 
tude. 

Height 
in  feet. 

Average  temperature. 

Rain  in 
inches. 

Year. 

January. 

July. 

Akmolinsk     

51°  127 
50°  24' 
48°  37' 
45'  45' 
44°  33' 
43°  51' 
42°  27' 
41°  28' 
41*19' 
40°  GO1 
38°  21' 

1020 
590 
300 
160 
-30 
2100 
215 
325 
1480 
-70 
4120 

28°-8 
27°0 
21°'8 
45°'5 
51°-2 
48°'7 
53°  -0 
55°'0 
58°-3 
59°'8 
54°-2 

o°-o 

-0°-7 
3°-4 
10°'6 
25°-0 
14°-4 
19°  -4 

29V-0 
36°-3 
21°  -2 

69°'2 
72°-5 
76°  -2 
78°  -0 
78°-0 
76°-5 
79"6 

77V'5 
83°'2 
81°  7 

9-2 
7-7 
6-1 
7-9 

2-9 
2-4 
11-3 

Semipalatinsk  

Kazalinsk   

Alexandrovsk    

Xukus     

Petro-  Alexandrovsk 
Taslikend    

Yarkaml(EastTur.).. 

The  fauna  of  Turkestan  belongs  to  the  great  zoo-geographical 
domain  of  northern  Asia,  and  is  only  differentiated  by  the  presence 
of  species  which  have  disappeared  from  the  peripheric  parts  of  the 
Old  World  and  now  find  a  refuge  in  the  remotest  regions  of  the 
uninhabited  plateau.  From  the  great  Palaoarctic  region  it  is 
distinguished  by  the  presence  of  Himalayan  sj>ecies.  The  distinct 
ive  animal  of  the  Pamir  plateau  is  the  magnificent  Ovis  poll  (con 
jectured  to  be  the  ancestor  of  our  common  sheep),  mentioned  by 
Marco  Polo  and  rediscovered  by  Syevertsotf.  It  breeds  by  thousands 
on  the  Pamir,  climbing  the  highest  ridges,  which  it  prefers  to  the 
valleys.  The  region  to  which  it  is  confined  has  the  shape  of  an 
ellipse,  with  its  longer  axis  running  south-west  to  north-east.  The 
animal  is  rare  on  the  upper  Naryn,  and  never  penetrates  to  the 
west  of  Sel-su.  In  the  alpine  tracts  of  the  Tian-Shan,  on  the 
borders  of  the  Pamir,  their  horns  and  skulls  are  frequently  met 
with,  but  there  the  place  of  the  species  is  now  taken  by  Ovis  karelini. 
The  wild  horse,  which  occurred  in  Poland  a  few  centuries  ago,  has 
been  discovered  by  Prejevalsky  in  the  highlands  of  Dzungaria  and 
described  as  Equus  prjevalskii  by  Polyakoff.  The  wild  camel  in 
habits  the  lonely  plateaus  south  of  the  Ala-Shan  ;  but  no  descrip 
tion  of  it  has  been  published.  The  other  mammals  of  Turkestan 
are  mostly  those  which  are  met  with  elsewhere  in  north  Asia.  The 
large  light -coloured  Himalayan  bear  (Ursus  isabellinus)  has  its 
home  on  the  Pamir,  and  the  smaller,  strong,  white-clawed  Leueonyx 
up  to  the  highest  levels  on  the  Tian-Shan.  Antelopes,  Lepus 
lehmanni,  Lagomys  rutilus,  various  species  of  Arvicolae,  and  the 
Himalayan  long-tailed  marmot  (Arctomys  caudatus),  the  most  char 
acteristic  inhabitant  of  the  alpine  meadows,  are  the  only  mammals 
of  the  Pamir  proper.  In  the  alpine  region  are  found  the  badger 
(Meles  taxus),  the  ermine  (Fcstorius  ermineus)  and  six  other  Miis- 
telidse,  the  wild  dog  (Canis  alpinus),  the  common  and  the  black- 
eared  fox  (C.  melanotis),  while  the  corsac  fox  (C.  corsac)  is  met  with 
only  on  the  plains.  Two  species  of  lynx,  the  cheetah  (Felis  jubata), 
Fells  manul,  and  Felis  irbis,  this  last  extending  westwards  as  far 
as  the  Persian  Gulf  and  eastwards  as  far  as  the  river  Amur,  must 
be  added  to  the  above.  The  tiger  is  met  with  only  on  the 
lower  Amu-Daria,  except  when  it  wanders  to  the  alpine  region  in 
pursuit  of  the  maral  deer  (Cervus  maral).  The  jackal  is  charac 
teristic  of  the  steppes  ;  it  banishes  the  wolves  and  foxes.  Hares 
are  represented  by  several  species,  Lepus  lehmanni  being  the  most 
characteristic.  Both  the  common  and  the  long-tailed  marmot  (A. 
baibacinus  and  A.  caudatus)  are  found  at  the  foot  of  the  mountains, 
as  also  four  species  of  Spermaphilus,  three  of  voles,  two  of  the 
mouse,  and  three  of  the  hamster.  The  Meriones  (four  species)  and 
the  jerboa  (five  species)  are  only  met  with  in  the  steppe  region. 
Of  ruminants,  besides  the  sheep  (0.  poll,  0.  karelini,  0.  nignmontana, 
0.  Iteinsii),  we  find  one  mufflon  (Musimon  vignei),  formerly  known 
only  in  the  Himalayas,  the  Chinese  antelope  (Antilope  subgutturosa) 
and  the  saiga  antelope  in  the  steppes,  the  Siberian  ibex  and  another 
goat,  the  yak,  the  zebu  or  Indian  ox,  the  common  ox,  the  camel, 


and  the  dromedary.  The  wild  boar  is  common  in  the  reed  thickets 
along  the  rivers  and  lakes,  where  it  stays  during  the  winter, 
migrating  to  the  highlands  in  summer.  The  hedgehog  and  porcu 
pine  are  common  in  the  plains. 

It  would  be  impossible  to  describe  in  a  few  words  the  avifauna. 
No  fewer  than  385  species  are  recorded,  most  of  them  being  middle- 
European  and  Mediterranean.  A  large  number  were  formerly  known 
only  in  the  Himalayas,  or  in  Persia,  while  others  have  their  origin 
in  east  Asia.  The  commonest  are  mostly  European  acquaintances. 
As  for  the  very  rich  insect  fauna,  of  which  full  descriptions  are 
now  accessible,  it  is  worthy  of  note  that  among  the  Lepidoptera  of 
the  Pamir  there  is  an  interesting  mixture  of  Tian-Shan  witli 
Himalayan  species.  M.  Grum-Grzimailo  found  on  the  Pamir  the 
Colias  nastcs,  a  species  characteristic  of  Labrador  and  Lapland  ; 
like  the  alpine  plants  which  bear  witness  to  a  Glacial  period 
flora  in  the  Himalayas,  this  butterfly  is  a  survival  of  the  Glacial 
period  fauna  of  the  Pamir.1 

As  a  whole  the  flora  of  Turkestan  belongs  to  that  of  Central  Asia,  Flora, 
which  was  formerly  continued  by  geo-botanists  as  far  west  as  the 
steppes  of  Russia,  but  which  must  now  be  considered  as  a  separate 
region  subdivided  into  two, — the  Central  Asian  proper  and  that  of 
the  Gobi.  It  has  its  own  habitus,  notwithstanding  the  number 
of  species  it  has  in  common  with  Siberia  and  south-east  Russia  on 
the  one  hand  and  with  the  Himalayas  on  the  other,  and  this  habitus 
is  due  to  the  dryness  of  the  climate  and  the  consequent  changes 
undergone  by  the  soil.  Towards  the  end  of  the  Glacial  period  the 
Tian-Shan  Mountains  had  a  flora  very  like  that  of  northern  Caucasus, 
combining  the  characters  of  the  floras  of  the  European  Alps  and  the 
Altai,  while  the  prairies  had  a  flora  veiy  much  like  that  of  the 
south  Russian  steppes.  During  the  Stone  Age  the  human  inhabit 
ants  lived  in  forests  of  maple,  white  beech,  and  apple  trees.  But 
the  gradual  desiccation  of  the  country  resulted  in  the  immigration 
from  the  Central  Asian  plateau  of  such  species  as  could  adapt  them 
selves  to  the  diy  climate  and  soil,  in  the  disappearance  of  Eurojieaii 
and  Altaic  species  from  all  drier  parts  of  the  region,  in  the  survival 
of  steppe  species,  and  in  the  adaptation  of  many  of  the  existing 
species  to  the  needs  of  an  arid  and  extreme  climate  and  a  saline  soil.3 
At  present  the  flora  of  Turkestan  has  a  variety  of  characters,  depend 
ing  on  the  various  physical  aspects  of  the  separate  regions,  the 
Pamir  vegetation  and  that  of  the  Aral -Caspian  steppes  constituting 
two  types  with  numberless  intermediate  gradations. 

There  is  no  arboreal  vegetation  on  the  Pamir,  except  a  few 
willows  and  tamarisks  along  the  rivers.  Mountain  and  valley 
alike  are  covered  with  soft  carpets  of  grass,  various  species  of 
Festuca  predominating  almost  to  the  exclusion  of  all  others.  In 
the  immediate  vicinity  of  water  the  ryang  (Carex  physoides)  grows, 
and  a  few  patches  are  covered  with  Allium.  To  these  may  be 
added  a  few  Ranunculaceae,  some  Myosotis,  low  Scabiosae,  the  common 
Taraxacum,  one  species  of  Chamomilla,  and  a  few  Leguminosse.  In 
the  north  and  west  the  Stipa  of  the  Russian  steppes  supersedes 
Festuca  and  affords  splendid  pasture  for  the  herds  of  the  Kara- 
Kirghiz.  In  the  gorges  and  on  the  better-watered  slopes  of  the 
mountains  the  herbaceous  vegetation  becomes  decidedly  rich.  Be 
sides  the  above-named  there  are  many  other  Graminese,  such  as 
the  beautiful  Lasiagrostis  splendcns,  and  whole  seas  of  ScabiossR. 
Eremurus,  of  a  variety  of  colours  and  6  to  7  feet  in  height,  forms 
thickets  along  with  the  tall  Scorodosma  foetida.  The  northern 
slopes  of  the  Atai  chain  are  richer  in  trees.  Up  to  12,000  feet  full- 
grown  specimens  occur  of  the  artcha  (Juniperus  pseudo-Sabina), 
characteristic  of  the  whole  northern  slopes  of  the  Turkestan  high 
lands,  the  poplar,  a  veiy  few  birches  (B.  Sogdiana),  and  a  rich 
underwood  of  shrubs  familiar  in  European  gardens,  such  as  Rhodo 
dendron  chrysanthum,  Sorbus  aucuparia  (rowan),  Berberis  heteropoda 
(berberry),  Lonicera  Tatarica  (honeysuckle),  and  Crataegus  (haw 
thorn).  Farther  east  and  north  comes  the  Turkestan  pine  (Picea 
Schrenkiana),  while  at  lower  levels  there  grow  numerous  willows, 
black  and  white  poplars,  tamarisk,  large  Celtis,  as  well  as  shrubs  of 
Elazagnus  (wild  olive),  Hippophae  rhamnoides  (sallow  thorn),  Rubus 
fruclicosus  (blackberry),  Prunus  spinosa  (blackthorn),  and  P.  Ar- 
meniaca  (apricot).  The  characteristic  poplar,  Populus  dii-ersifolia, 
which  does  not  seem  to  have  found  yet  the  shape  of  leaves  best 
suited  to  the  climate,  and  therefore  produces  them  in  most  striking 
variety,  and  the  dwarf  Acer  Lobelii — veiy  different,  however,  from 
the  European  maple — also  occur. 

The  above  applies  to  most  of  the  highlands  of  the  Tian-Shan. 
The  drier  southern  slopes  are  quite  devoid  of  arboreal  vegetation. 


i  For  ampler  information,  see  SyevertsofTs  "Vertical  and  Horizontal  Distri 
bution  of  Turkestan  Animals,"  in  Izvestia  of  the  Moscow  Soc.  of  Amateurs  of 


JjJ,]KUltlUll  ,     JWUWXUU    o  WJ111L11.    fl     A*  UIVU3,         III    JiJCIII/.    »J*>   1   c.t-1  *.*-».,     . 

x.,  1879 ;  and  the  journeys  of  Borschoff,  Semenoff,  Syevertsoff,  Osten-Sacken 
(Sertum  Tian-Shanicum),  Regel,  Prjevalsky,  and  many  others.     Cf.  also  for  the 
southern  parts  of  the  region  Reports  of  the  Afghan  Boundary  Commission. 
*  See  M.  Krasnoffs  researches  in  Izvestiaot  Russ.  Geogr.  Soc.,  vol.  sxiii.,  1887. 
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On  the  northern  slopes,  at  the  higher  levels,  only  the  Junijxrvs 
pscudo-Sabina  grows  on  the  mountains,  and  rich  meadow  grasses 
cover  the  syrts.  Lower  down,  at  about  7500  to  8000  feet  the  conifer 
zone  begins,  characterized  by  the  Picca  Sckrenkiana,  which  furnishes 
the  inhabitants  with  timber  and  fuel.  Of  course  the  artcha  and  a 
few  other  deciduous  trees  also  occur.  The  richest  zone  is  that 
which  conies  next,  extending  downwards  to  5000  and  4500  feet. 
There  woods  of  birch,  several  species  of  poplar,  the  maple  (Acer 
Semeiwvii),  and  a  rich  underwood  spread  over  the  mountain  slopes. 
Orchards  of  apple  and  apricot  surround  the  villages.  The  meadows 
are  covered  with  a  rich  vegetation, — numberless  bright  Pseonise, 
variegated  Scnbiosas,  large  Convolvulacex,  all  kinds  of  CamjMnulsR, 
dark-coloured  Eremurus,  splendid  UmbellifcrsR,  yellow-flowered  Gal 
lium,  a  mass  ofJRosaccx,  Althese,  Glycyrrhizse,  high -stemmed  Scorod- 
osma  fcetida,  and  tall  Cframincte.  But,  as  soon  as  the  soil  loses  its 
fertile  humus,  it  produces  only  a  few  of  Phlomis,  Alhagi  camclorum, 
Psammee,  Salsolaceie,  Artemisise,  Pcganum,  and  some  poppies  and 
Chamomillse,  but  only  in  the  spring.  The  invading  steppe  plants 
appear  everywhere  in  patches  in  the  Turkestan  meadows.  Veiy 
often — almost  invariably  on  the  drier  southern  slopes  of  the 
mountains — the  steppe  vegetation  climbs  xip  to  the  level  of  the 
alpine.  Nowhere,  perhaps,  is  the  effect  of  various  soils — loess, 
clay,  salt  clay,  and  sand — upon  vegetation  better  observable  than 
in  the  recently-emerged  and  arid  regions  of  Turkestan. 

The  "culture  "  or  "  apricot "  zone  is  followed  by  the  prairie  belt, 
in  which  black-earth  plants  (Stipa  and  the  like)  struggle  for  exist 
ence  against  invading  Central  Asian  forms.  And  then  come  the 
lowlands  and  deserts  with  their  moving  sandy  barkJians,  slwrs, 
and  taJcyrs  (see  TRANSCASPIAN  REGION).  Two  species  of  poplar  (P. 
jmiinosa  and  P.  diversifolia),  Elseagnits  angustifolia,  the  ash,  and 
a  few  willows  grow  along  the  rivers.  Large  areas  are  wholly 
destitute  of  vegetation,  and  after  crossing  100  miles  of  such  a 
desert  the  traveller  will  occasionally  come  upon  a  forest  of  saksaul 
( Anabasis  Ammodendron).  Contorted  stems,  sometimes  of  consider 
able  thickness,  very  hard,  and  covered  with  a  grey  cracked  bark, 
rise  out  of  the  sand,  bearing  green  plumes  of  thin  branches,  with 
.small  greyish  leaves  and  pink  fruit.  Sometimes  the  tree  is  a  mere 
Icnot  peeping  above  the  sand  with  a  crown  of  thin  branches.  But 
even  these  fantastic  growths  are  rapidly  being  destroyed  by  the 
Kirghiz  herdsmen,  who  use  them  for  fuel.1  In  spring,  however, 
the  steppe  assumes  quite  another  aspect,  being  covered,  except 
where  the  sands  are  shifting,  with  a  rich  vegetation.  Persian 
species  penetrate  into  Bokhara  and  the  region  of  the  \ipper  Amu. 
Vege-  As  already  stated  (p.  635),  the  climate  of  Turkestan  varies  con- 

table  pro-  siderably  from  north  to  south.  In  Akmolinsk  and  Semiryetchensk 
ducts.  most  of  the  kinds  of  corn  which  characterize  Middle  Russia 
are  grown.  South  of  the  Tchu  and  the  Syr-Daria  gardening  is  a 
considerable  industry  ;  and,  although  rye  and  wheat  continue  to 
be  the  chief  crops,  the  culture  of  the  apple,  and  especially  of  the 
apricot  (uryuk),  acquires  importance.  Attempts  are  also  made  to 
cultivate  the  vine.  The  inhabitants  of  the  neighbourhood  of  Tash- 
kend  and  Samarkand,  as  well  as  those  of  the  much  more  northern 
but  better  sheltered  Kulja  oasis,  add  the  cultivation  of  the  almond, 
pomegranate,  and  fig.  Vines  are  grown  and  cotton  planted  in 
those  districts.  Finally,  about  Khojend  and  in  Ferghana,  where 
the  climate  is  milder  still,  the  vine  and  the  pistachio  tree  cover  the 
hills,  while  agriculture  and  horticulture  have  reached  a  high  degree 
of  perfection.  Successful  attempts  are  now  being  made  to  grow 
the  tea-plant  in  the  Transcaspian  region. 

Agri-  The  arable  land,  being  limited  to  the  irrigated  terraces  of  loess 

culture,  already  spoken  of,  occupies  less  than  a  fiftieth  of  the  whole  area  of 
West  Turkestan,  even  when  the  Transcaspian  deserts  are  left  out 
of  account.  The  remainder  is  nearly  equally  divided  between 
pasture  land  and  desert  (sandy  steppe  and  barren  mountain). 
Owing  to  a  very  equitable  distribution  of  irrigation  water  in  accord 
ance  with  Moslem  law,  agriculture  and  gardening  have  reached  a 
high  stage  of  development  in  the  oases.  Two  crops  are  usually 
taken  every  year.2  Wheat,  barley,  millet,  pease,  lentils,  rice, 
sorghum,  lucerne,  and  cotton  are  the  chief  agricultural  products. 
Carrots,  melons,  vegetable  marrows,  and  onions  are  extensively 
grown.  Rye  and  oats  are  cultivated  in  Kazalinsk  and  Kopat. 
Corn  is  exported.  Owing  to  the  irrigation,  total  failure  of  crops 
and  consequent  famines  are  unknown,  unless  among  the  Kirghiz 
shepherds.  The  kitchen  gardens  of  the  Mohammedans  are,  as  a 
rule,  admirably  kept.  Potatoes  are  grown  only  by  the  Russians. 
The  cultivation  of  cotton  is  rapidly  extending  (32,000  acres  in 
1886),  as  also  is  sericulture,  which  is  chiefly  carried  on  in 
Ferghana,  whence  silk  cocoons  are  an  important  item  of  export. 
Cattle-breeding  is  extensively  pursued,  and  in  Russian  Turkestan 
alone  recent  estimates  show  400,000  camels,  1,600,000  horses, 
1,200,000  cattle,  and  11,000,000  sheep.  This  last  figure,  however, 
is  but  a  very  rough  estimate, — the  flocks  t>n  the  Kirghiz  steppe 
being  so  large  that  the  proprietors  themselves  do  not  know  their 


1  See  Ol<a  Fedtclienko  and  Prof.  Sorokine's  drawings  of  saksaul  forests  in 
Album  of  Views  ofRuss.  Turkestan  •  also  Bull.  Soc.  Nat.  Most.,  1884,  No.  1. 

2  See  MiddendorflTs  very  valuable  sketches  of  agriculture  in  Ferghana  in 
Idem.  Acad.  Sc.  ofSt  Petersburg,  1881. 


exact  numbers.  Murrains  are  of  frequent  occurrence  ;  a  recent  one 
resulted  in  a  terrible  famine  among  the  Kirghiz.  Live  cattle, 
hides,  wool,  camel-hair,  tallow,  felt,  and  leather  are  exported  to  a 
considerable  extent. 

The  mineral  wealth  of  Turkestan  is  considerable.  Traces  of  Minerals 
auriferous  sands  have  been  discovered  at  many  places,  but  the  per 
centage  of  gold  is  too  poor  to  make  the  working  remunerative. 
Silver,  lead,  and  iron  ores  occur  at  several  places  ;  but  the  want 
of  fuel  is  an  obstacle  to  their  exploitation.  The  vast  coal-beds  of 
Kulja  and  several  inferior  ones  in  Turkestan  are  not  yet  seriously 
worked,  the  total  yearly  output  being  only  some  120,000  cwts. 
The  naphtha  wells  of  Ferghana  and  the  layers  of  graphite  about 
Sairani-Nor  are  also  neglected.  There  are  abundant  deposits  of 
gypsum,  alum,  kaolin,  marble,  and  similar  materials.  Notwith 
standing  the  salt  springs  of  Ferghana  and  Syr-Daria,  the  salt  lakes 
of  the  region,  and  the  rock-salt  strata  of  the  Alexaudrovsk 
Mountains,  salt  is  imported. 

Turkestan  has  no  manufacturing  industry  carried  on  by  means  Industry 
of  machinery,  except  a  few  distilleries  and  two  establishments  for  and 
dressing  raw  cotton.     But  there  is  a  great  variety  of  artisan  work,  trade, 
which,  however,  has  been  for  some  time  declining  and  now  stands 
at  a  rather  low  level.8    Trade  is  very  actively  carried  on.     Its 
importance  may  be  judged  by  the  fact  that  in  1876  27,900  camels 
were  used  for  the  transport  of  wares  to  Tashkend.     This  town  and 
Bokhara  are  the  chief  commercial  centres,  the  principal  articles  of 
export  to  Russia,  via  Orenburg  and  Semipalatinsk,  being  raw  cotton 
and  silk,  cattle  and  their  products,  while  manufactured  wares  are 
imported  in  return.     There  is  also  an  import  and  export  trade  to 
and  from  Urumtchi  and  China,  via  Kulja  and  Ak-su. 

Turkestan  has  been  the  theatre  of  so  many  migrations  and  con-  Ethno- 
quests  that  its  present  population  could  not  fail  to  be  very  mixed,  graphy. 
Both  Aryans  and  Mongols  (especially  the  Ural-Altaic  branch)  have 
their  representatives  there,  the  former  settled  for  the  most  part, 
the  latter  chiefly  nomad.  The  Ural-Altaians,  or  Turanians,  are 
numerically  the  predominant  element,  and  consist  of  Turcomans, 
Kirghiz,  Uzbegs,  and  Sarts.  The  Turcomans  inhabit  chiefly  that 
part  of  Turkestan  which  is  now  known  as-  the  TRANSCASPIAN 
REGION  (q.v.).  They  number  less  than  one  million.  The  Kara- 
Kalpaks  ("Black  Bonnets")  may  number  about  50,000  in  Turke 
stan,  and  some  300,000  in  the  Russian  empire  altogether.  Very 
little  is  known  of  their  history.  They  are  supposed  to  be  but 
recent  immigrants  to  Syr-Daria,  having  come  from  the  former 
Bulgarian  empire  on  the  middle  Volga.  Their  language  and 
habits  are  the  same  as  those  of  the  Kirghiz  ;  but  for  the  last 
century  and  a  half  they  have  had  some  acquaintance  with  agricul 
ture.  Their  pacific  temper  exposed  them  to  the  raids  of  the 
Kirghiz,  who  compelled  them  first  to  settle  in  Dzungaria,  then  to 
change  their  dwellings  several  times,  and  ultimately  (in  1742)  to 
recognize  the  sovereignty  of  Russia.  Even  since  that  time  they 
have  been  driven  by  the  persecutions  of  their  old  enemies  to 
cross  the  Aral-Caspian  steppes  and  seek  refuge  near  Astrakhan. 
The  real  masters  of  the  steppes  and  highlands  of  Turkestan  are 
the  Kirghiz,  of  whom  there  are  two  branches, — the  Kazak  (Cossack) 
Kirghiz  and  the  Kara  (Black)  Kirghiz  or  Burnt  (see  KIRGHIZ). 
The  Uzbegs,  who  played  a  predominant  political  part  in  Turkestan 
before  the  Kussian  conquest,  are  of  Turco-Tartar  origin  and  speak 
a  pure  Jagatai  dialect ;  but  they  are  mixed  to  a  great  extent  with 
Persians,  Kirghiz,  and  Mongols.  They  are  subdivided  into  clans  and 
lead  a  semi-nomadic  life,  preserving  most  of  the  attractive  features 
of  their  Turkish  congeners — especially  their  honesty  and  independ 
ence.  When  settled  they  are  mostly  designated  as  Sarts — a  name 
which  has  reference  more  to  manner  of  life  than  to  anthropological 
classification,  although  a  much  stronger  admixture  of  Iranian  blood 
is  evident  in  the  Sarts,  who  also  speak  Persian  at  Khojend  and 
Samarkand.  Tarantchi  or  Taranji  ("labourer"  in  Chinese)  is  the 
name  given  to  those  Sarts  who  were  settled  in  the  Kulja  region  by 
the  Chinese  Government  after  the  rising  of  1758.  They  constitute 
about  two-fifths  of  the  population  of  Kulja.  After  defeating  the 
Dzungans  in  the  year  1865,  they  took  the  political  power  in  Kulja 
into  their  own  hands,  offering  shelter  to  the  Kirghiz  who  made 
inroads  on  the  Russian  dominions.  This  was  made  a  pretext  for 
the  annexation  of  Kulja  by  Russia  in  1871  ;  but  it  has  been  since 
restored  to  China.  The  origin  of  the  Dzungans  is  somewhat  prob 
lematical.  They  number  nearly  20,000,  and  inhabit  the  valley 
of  the  Hi  in  Kulja  and  partly  are  settled  in  Russian  Turkestan. 
They  are  Mohammedans,  but  have  adopted  Chinese  manners  of  life. 
The  Mongolian  branch  is  represented  in  Turkestan  by  Kalmucks 
and  Torgoutes  (Torgod)  in  the  north -east  and  in  Kulja,  where 
they  are  mixed  with  Solons,  Sibos,  and  Chinese.  The  Aryan 
Tajak  (see  TAJAK),  the  aborigines  of  the  fertile  parts  of  Turkestan, 
were  subdued  by  the  Turco-Mongolian  invaders  and  partly  com 
pelled  to  emigrate  to  the  mountains,  where  they  are  now  known 
as  Galtchas.  The)'  constitute  the  intellectual  element  of  the 
country  and  are  the  principal  owners  of  the  irrigated  land, — the 
Uzbegs  being  their  labourers, — merchants,  and  mollahs  or  priests. 
They  are  Sunnite  Mussulmans.  The  other  representatives  of  Aryan 
»  See  N.  Mayefl"s  Turkestan  Exhibition  of  1886,  Tashkend,  1886. 
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race  in  Turkestan  are  a  few  Persians,  mostly  liberated  slaves  ; 
Indians,  who  carry  on  trade  and  usury  in  the  cities ;  a  few 
Gipsies ;  and  the  Russians.  Among  these  last  two  distinct 
elements  must  be  noticed, — the  Cossacks,  who  are  settled  on  the 
borders  of  the  Kirghiz  steppe  and  have  assumed  many  Kirghiz 
features,1  and  the  peasant-settlers  who  are  beginning  to  colonize 
the  valley  of  the  Hi  and  to  spread  farther  south.  Exclusive  of  the 
military,  the  Russians  number  about  75,000,  nearly  two-thirds 
being  in  Semiryetchensk  (Cossacks  and  peasants). 

Sties.  Turkestan  has  no  lack  of  populous  cities,  which,  notwithstanding 

recent  vicissitudes,  continue  to  be  important  for  their  trade,  while 
several  others  are  widely  famous  for  the  part  they  have  played  in 
history.  KnoKAND,2  MARGHILAN,  Namangan,  and  Andijan  in 
Ferghana  ;  TASHKEXD  and  KHOJEND  in  Syr-Daria ;  SAMARKAND 
in  Zerafshan;  BOKHARA  and  KHIVA  in  the  independent  khanates 
have  each  from  30,000  to  100,000  inhabitants. 
General  Populous  cities  adorned  with  fine  monuments  of  Arabian  archi- 
coiidi-  tecture,  numerous  ruins  of  cities  decayed,  grand  irrigation  canals 
tion  of  now  lying  dry,  and  written  monuments  of  Arabian  literature  testify 
the  to  a  time  when  civilization  in  Turkestan  stood  at  a  much  higher 

country,  level  than  at  present.  This  period  was  during  the  first  centuries 
after  its  conversion  to  Islam.  Now  all  is  in  decay.  The  beautiful 
mosques  and  madrasas  are  dilapidated  ;  no  astronomers  watch  the 
sky  from  the  tops  of  their  minarets  ;  and  the  scholars  of  the 
madrasas  waste  their  time  on  the  most  deplorably  puerile  scholas 
ticism.  The  inspiration  of  early  belief  has  disappeared  ;  the  ruling 
motive  of  the  mollahs  (priests)  is  the  thirst  for  personal  enrichment, 
and  the  people  no  longer  follow  the  khojas  (see  p.  639  below).  The 
agricultural  labourer  has  preserved  the  uprightness,  diligence,  and 
sobriety  which  characterize  the  Turkish  peasant  in  Asia  as  well  as 
in  Europe  ;  but  the  richer  inhabitants  of  the  cities  are  grossly 
sensual.  Centuries  of  wars,  followed  by  massacres  and  cruel 
vengeance,  an  unceasing  civil  strife  between  parties  disputing  for 
supremacy  in  the  name  of  religion,  conspiracies,  appeals  to 
foreigners,  and  endless  intrigues  have  hastened  the  decay  of 
Mohammedan  civilization  in  the  khanates  of  Turkestan  and  paved 
the  way  for  Russian  conquest. 

Effects  of  It  remains,  however,  an  open  question  whether  the  Russians  will 
Russian  be  able  to  bring  new  vigour  to  the  country  and  awaken  intellectual 
influence,  life.  They  have  failed  to  do  so  in  eastern  Russia,  at  Kazan,  and 
elsewhere,  where  both  civilizations — the  European  and  the  Asiatic 
— remain  as  thoroughly  estranged  from  one  another  as  they  were 
three  centuries  ago.  This  estrangement  is  not  merely  religious, 
but  social  and  economical.  The  followers  of  Islam,  whose  common 
law  and  religion  know  only  of  a  temporary  possession  of  the  land, 
which  belongs  wholly  to  the  Prophet,  cannot  accept  the  principles 
of  unlimited  property  in  land  which  European  civilization  has 
borrowed  from  Roman  law  ;  to  do  so  would  put  an  end  to  all 
public  irrigation  works,  and  to  the  system  by  which  water  is  used 
according  to  each  family's  needs,  and  so  would  be  fatal  to  agricul 
ture.  When  taking  possession  of  Turkestan,  the  Russians  began 
to  grant  deeds  establishing  property  rights  over  land  in  accordance 
with  Roman  law.  But  a  study  of  the  Mohammedan  system  soon 
put  an  end  to  so  erroneous  a  policy,  and  Mussulman  law  is  still 
respected.  The  Russians  have  abolished  slavery  in  Turkestan  ; 
and  their  rule  has  put  an  end  to  the  interminable  intestine  straggles, 
which  had  weakened  and  desolated  the  whole  region.  The  barbar 
ous  tortures  and  executions  which  rendered  Khiva  notorious  in  the 
East  are  no  longer  heard  of;  and  the  continual  appeals  of  the 
khojas  for  "holy"  war  against  their  rivals  find  no  response.  But 
the  Russian  rule  has  imposed  many  new  taxes,  in  return  for  which 
Turkestan  only  gets  troops  of  Russian  merchants  and  officials,  who, 
instead  of  becoming  the  exponents  of  what  is  best  in  European 
civilization,  too  often  accept  the  worst  features  of  the  depraved 
Mussulman  civilization  of  the  higher  classes  of  the  country.  New 
tribunals  and  new  justices  of  the  peace  are  about  to  be  introduced 
(1887) ;  schools  are  being  diligently  spread  ;  but  the  wants  of  the 
natives  are  set  behind  those  of  the  children  of  the  Russian  officials 
and  merchants  and  the  supposed  necessities  of  Russification.  A 
consulting  hospital  for  Mohammedan  women  has  recently  been 
opened  by  women  graduates  in  medicine  at  Tashkend. 

EAST  TURKESTAN. 

As  already  stated,  by  this  name  we  designate  that  vast 
depression  in  the  great  plateau  of  eastern  Asia  which  lies 
between  the  Tian-Shan  Mountains  in  the  north-west ;  the 
steep  slopes  of  the  Pamir  and  of  the  Tibet  plateau, 
bordered  by  the  Kuen-Lun,  in  the  south-west  and  south ; 
the  Attyn-Tagh  in  the  south-east  as  far  as  Lake  Lob-Nor ; 
and  in  the  north-east  the  still  imperfectly  known  mountains 


Bound 
aries. 


1  See  Collection  of  Papers  on  Turkestan,  St  Petersburg,  1876,  by 
MM.  Syevertsoff  and  Khoroshkin. 

-  Each  of  these  towns  in  small  capitals  is  described  in  a  separate 
article. 


which  run  east-south-east  from  the  Tian-Shan,  having  the 
Bagratch-kul  on  their  northern  slope.3  Farther  east  the 
Kuruk-Tagh  and  the  steep  slope  of  the  Gashufi  Gobi 
separate  East  Turkestan  from  the  higher  terrace  of  the 
plateau,  so  that  about  Lob-Nor  the  Tarim  depression  is 
narrowed  to  a  width  of  about  100  miles ;  and  on  the  98th 
meridian,  at  Lake  Tchin-shen-ho,  the  steep  edge  of  the 
Gobi  meets  the  spurs  of  the  Nan-Shan  Mountains.4  This 
region  has  been  and  still  is  designated  by  a  variety  of 
names,  such  as  the  Tangut  Plain,  West  Gobi  (a  most  in 
appropriate  name,  as  already  pointed  out  by  Bitter),  Alty- 
shar  or  Jity-shar  (the  land  of  six  or  seven  cities),  Little 
Bokharia,  Kashgaria,  and  so  on.  In  its  physical  features 
it  forms  a  connecting  link  between  the  Chinese  territories 
and  the  Aral-Caspian  depression.  It  covers  about  465,000 
square  miles,  but  has  hardly  more  than  1,000,000  inhabit 
ants. 

Although  lying  at  a  high  altitude  (Kashgar  4000  feet  Physical 
and  Yarkand  4120  feet),  it  has  the  character  of  a  depres- fcatures- 
sion  in  comparison,  not  only  with  the  mountains,  but  also 
with  the  lofty  plateaus  which  surround  it, — Tibet,  Pamir, 
and  the  Tian-Shan  syrts.  It  has  a  general  slope  towards 
the  east,  and  its  lowest  portions  (formerly  occupied  by  a 
great  lacustrine  basin)  are  only  2600  feet  above  the  sea.5 
At  its  north-east  edge,  i.e.,  at  the  foot  of  the  remotest 
offshoots  of  the  Tian-Shan,  M.  Prjevalsky  measured  an 
altitude  of  only  2600  feet.  Its  average  altitude  ranges 
from  3100  to  3700  feet,  increasing  to  4200  at  its  outer 
rim.  No  mountains  or  hills  diversify  its  surface,  which  is 
that  of  a  high  plain.  All  the  mountains  which  enclose  it 
rise  to  considerable  heights,  far  above  the  snow  line.  The 
steep  slopes  of  the  Pamir  culminate  in  Tagharma  Peak 
(25,360  feet).  In  the  north  the  snowclad  Kokshat-tau 
and  Kirghiznyn  Ala-tau  form  a  series  of  uninterrupted 
chains,  which  reach  a  height  of  24,000  feet  in  the  Khan- 
Tengri  and  have  at  their  southern  base  the  broad  and  high 
alpine  plateaus,  or  syrts,  of  which  the  Yufduz,  dotted 
with  lakes,  has  acquired  historical  fame  as  the  meeting- 
place  of  the  armies  of  Timur  before  his  Dzungarian  march. 
On  the  southern  borders  of  East  Turkestan,  in  the  Kuen- 
Lun  and  Karakorum  Mountains,  is  the  Dapsang — one  of 
the  highest  peaks  of  the  globe  ;  and  farther  east  the  Attyn- 
Tagh  and  the  Nan -Shan  (with  Humboldt  and  Hitter 
ranges),  which  are  among  the  highest  mountains  of  Asia, 
separate  it  from  the  lofty  Chaidam  or  Tsaidam  plateau.6 
East  Turkestan  is  thus  secluded  by  high  mountains  and 
plateaus  from  the  rest  of  the  continent.  Even  the  few  Passes, 
passes  which  lead  to  it  climb  to  altitudes  of  14,000  feet. 
It  is  open  only  towards  the  east,  where  it  is  connected 
with  the  Gobi  depression.  Its  position  as  the  highway 
from  China  to  West  Turkestan  and  the  Dzungarian  empire 
has  made  it  known,  though  only  very  imperfectly  until 
lately,  through  Chinese  documents,  the  narratives  of  the 
journeys  of  Buddhist  missionaries,  and  the  travels  of 
Marco  Polo,  Rubruquis,  and  a  few  Jesuits.  From  a  remote 
antiquity  it  was  crossed  by  caravans  going  from  China  to 
Lake  Balkash,  Ferghana,  and  the  Oxus.  The  route,  after 
crossing  the  Gobi,  proceeded  either  to  the  Dzungarian 
Gate,  or,  via  Kashgar,  to  the  high  passes  of  Terek-Davan 
and  Muz-art,  which  led  to  Ferghana  and  Issyk-kul.  Both 
passes  have  a  wide  renown  in  Central  Asia,  the  latter 
especially,  on  account  of  its  difficulties,  one  of  which  is  a 


3  See  the  map  of  Asia,  by  A.  Petermann,  in  Stieler's  Ha 

No.  58,  where  the  orography  of  Asia  is  represented,  in  the  present 
writer's  opinion,  in  a  more  trustworthy  manner  than  on  other  maps  of 
Asia. 

4  See  map  to  Prjevalsky's  fourth  journey  in  Izvestia  of  Russ.  Geogr. 
Soc.,  1887. 

5  Barometrically  observed,  the  possible  error  being  about  300  feet. 

6  Prjevalsky,  Reisen  in   Tibet   und  am  oberen  Laufe  des  Gelben 
Fhisses,  Jena,  1884. 
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huge  glacier,  which  has  to  be  ascended  with  the  help  of 
the  ice  axe. 

River  One  river  only,  the  Tarim — now  lost  in  the  marshes  of 

Tarim.  Lob-Nor — and  its  tributaries,  water  this  region.  It  is 
formed  by  the  confluence  of  several  rivers  flowing  from 
the  semicircle  of  mountains  which  fence  in  East  Turkestan 
on  the  south,  west,  and  north.  The  Kashgar-Daria  rises 
under  the  name  of  Kizil-su  on  the  Atai.  The  Yarkand- 
Daria  has  its  origin  in  a  high  valley  between  the  Kuen- 
Lun  and  Karakorum  Mountains,  at  the  base  of  Dapsang, 
from  several  streams,  such  as  the  auriferous  Zerafshan, 
which  is  fed  by  the  glaciers  of  the  Karakorum  pass ;  after 
piercing  the  Kuen-Lun,  it  enters  the  plain,  where  its  waters 
are  soon  diverted  to  the  fields  and  gardens  of  the  Yarkand 
oasis.  The  Khotan-Daria  rises  farther  east  in  the  same 
valley,  and  also  pierces  the  Kuen-Lun,  its  two  branches — 
the  Kara-kash  and  Urung-kash — being  renowned  for  their 
"  black  "  and  "  white  "  jade.  This  river  only  reaches  the 
Tarim  during  the  summer.  The  Tian-Shan  Mountains 
contain  the  sources  of  several  feeders  of  the  Tarim ;  but 
some  of  them  no  longer  reach  the  main  stream.  The 
Kizil-Kunghei  disappears  after  having  watered  Utch-Turf an 
(Uj -Turf an) ;  the  Ak-su  meets  the  Khotan-Daria  at  its 
junction  with  the  Tarim;  but  the  Baidu-gol  and  the 
Kutcha  are  lost  in  Lakes  Baba-kul  and  Sary-kamysh. 
From  the  Yutduz  plateau  comes  the  Haidu-gol,  which 
flows  past  Kara-Shar  and  enters  the  Bagratch-kul  Lake, 
whence  it  issues  under  the  name  of  Kontcha-Daria,  and, 
crossing  the  east  of  East  Turkestan  from  north  to  south, 
joins  the  marshes  of  Lob-Nor ;  thus  the  long-doubted  con 
nexion  between  these  two  lakes — the  northern  and  the 
southern — really  exists.  The  Tarim  is  navigable  for 
steamers  from  the  confluence  of  the  Yarkand  and  Khotan 
Deserts,  rivers  all  the  way  to  Lob-Nor.1  These  rivers,  however, 
do  not  bring  life  to  the  immense  deserts,  the  aspect  of 
which  recalls  partly  the  Aral-Caspian  depression  and  partly 
the  Mongolian  Gobi.  Their  undulating  surface  is  covered 
with  a  gravelly  soil,  out  of  which  all  the  finer  particles  have 
been  winnowed  by  the  wind,  and  it  resounds  under  the 
hoofs  of  the  passing  hordes ;  grass  covers  it  only  in  the 
beginning  of  spring.  Here  and  there  occur  clayey  deposits 
with  an  efflorescence  of  salt,  which  is  hard  in  summer  but 
impassable  after  rains.  Then  come  immense  areas  of  loose 
sand,  which  is  raised  in  clouds  by  storms  of  wind,  and  the 
hills  of  which,  moving  on  like  waves,  invade  the  cultivated 
fields  that  have  been  conquered  by  laborious  effort  from 
the  desert.  The  features  with  which  the  traveller  in  the 
Sahara,  or  on  the  plateau  of  eastern  Iran  about  Lake  Zareh 
(Hamun)  is  familiar,  are  here  reproduced  on  the  same 
large  scale.  The  Takla-makan  desert  north  of  Khotan 
covers  93,000  square  miles — an  area  nearly  equal  to  that 
of  Great  Britain.  As  one  approaches  Lob-Nor,  and  thus 
touches  upon  territory  that  has  emerged  at  a  still  more 
recent  epoch,  the  desert  becomes  still  drearier  and  still 
less  passable  on  account  of  the  shifting  sands.  Lob-Nor 
now  consists  of  two  basins  ;  but  the  largest  of  them, 
although  it  has  an  area  four  times  as  large  as  that  of  the 
Lake  of  Geneva,  can  hardly  be  called  a  lake,  since  its 
greatest  depth  is  less  than  20  feet,  while  reeds  rise  20  feet 
above  the  thin  film  of  water  and  extend  far  beyond  its 
shores.  In  fact  the  whole  of  the  region,  notwithstanding 
its  considerable  altitude  above  the  ocean,  has  but  recently 
emerged  from  under  water.  During  the  later  portion  of 
the  Tertiary  period  it  was  covered  with  an  immense 
Mediterranean  sea,  and  even  during  the  Post -Pliocene 
period  was  occupied  by  a  lake.  But,  as  we  see  on  a 
smaller  scale  in  Finland  and  Sweden,  where  the  higher 

1  At  the  confluence  the  Tarim  has  at  low  water  a  depth  of  3  to  5 
feet  and  a  width  of  190  yards  ;  towards  Lob-Nor  the  depth  increases 
to  14  feet  (Prjevalsky,  in  Izvestia  of  Russ.  Geog.  Soc.,  1887). 


lacustrine  depressions  are  more  advanced  in  the  process  of 
desiccation  than  those  situated  at  lower  levels,  so  in  Central 
Asia  the  more  elevated  Tarim  region  is  more  advanced  in 
its  desiccation  than  the  Balkash  basin,  and  this  latter 
again  is  in  a  more  advanced  stage  of  the  same  process  than 
the  Aral -Caspian  depression.  The  desiccation  of  East 
Turkestan  must  have  gone  on,  however,  within  historical 
times  at  a  much  more  rapid  rate  than  geologists  seem  pre 
pared  to  admit.  East  Turkestan  has  not  always  been  the 
desert  it  now  is.  Many  cities,  in  which  Greek  and  Byzan 
tine  coins  have  been  found,  lie  buried  beneath  the  sands, 
and  in  one  of  these  Buddhist  statues  have  been  discovered. 
Indeed  it  is  very  probable  that  the  great  migration  of  the 
first  centuries  of  our  era  resulted  from  the  necessity  of 
abandoning  East  Turkestan. 

The  climate  is  severe  :  a  cold  winter  follows  a  burning  summer.  Climate. 
A  few  showers  slightly  moisten  the  surface  in  spring ;  but  the  summer 
and  autumn  are  rainless.    The  air  is  continually  charged  with  dust, 
and  often  with  sand. 


The  vegetation  of  the  interior  of  East  Turkestan  is  very  poor,  Flora, 
being  the  same  as  that  of  the  steppes  of  West  Turkestan.  On  the 
sandy  hills  are  some  tamarisks  and  Elseagnus,  rapidly  being  used 
up  as  fuel ;  along  the  rivers  are  copses  of  poplars,  which  have  diffi 
culty  in  maintaining  themselves,  because  no  humus  gathers  in  their 
shade,  the  dry  leaves  being  blown  away  by  the  storms  and  scattered 
as  dust  over  the  desert ;  and,  finally,  along  the  old  beds  of  rivers 
and  lakes  grow  dense  and  rank  beds  of  reeds,  where  the  wild  boar 
has  his  habitat.  Immense  areas  are  covered  with  Salsolaceee,  and 
the  gravelly  ground  is  clothed  in  spring  with  a  rich  carpet  of  grass. 
The  oases  possess  all  the  plants  which  are  cultivated  in  West 
Turkestan, — the  mulberry,  walnut,  pear,  apple,  apricot,  olive,  and 
vine.  Cotton,  rice,  maize,  millet,  and  wheat  are  grown ;  and 
MiddendorfFs  2  remark,  that  on  the  edge  of  the  desert  we  find  the 
best  cultivated  fields  and  the  richest  gardens"  is  still  more  appli 
cable  to  the  oases  of  East  than  to  those  of  West  Turkestan.  But 
outside  the  oases  desolation  reigns.  Wind  freely  modifies  the  sur 
face,  carrying  away  the  finest  particles  of  the  gravelly  soil,  breaking 
down  the  barkfuins  as  soon  as  man  has  destroyed  the  vegetation 
which  grew  on  them,  and  lifting  the  sand  into  the  air  and  whirling 
it  along  in  columns  of  the  most  fantastic  shapes. 

As  a  rale,  the  mammals  are  not  numerous,  and  the  fauna  closely  Fauna, 
resembles  that  of  the  Tian-Shan.  It  seems  to  be  owing  to  the 
loneliness  of  its  deserts  that  East  Turkestan  has  preserved  the  wild 
ancestors  of  our  domestic  animals.  Besides  the  wild  ass  (Equ-us 
hemiomis),  Prjevalsky  discovered  in  the  Dzungarian  steppes  the  wild 
horse — the  real  ancestor  of  our  domestic  horse — and  on  the  plateau 
of  Tsaidam  the  wild  camel  and  the  wild  yak.3 

Raw  cotton  and  silk  are  exported  to  a  considerable  amount ;  but  Indus- 
of  manufactured  cottons  only  a  rough  mala  is  sent  to  Semiryetchensk  tries  and 
for  the  Kirghiz.     Some  silk  wares,  carpets,  and  silk  "grain"  are  minerals, 
exported  from  Khotan,  leather-ware  from  Yarkand,  polished  and 
copper  ware  from  Ak-su,  and  small  iron  ware  from  Kutcha.     Stock- 
breeding  is  of  paramount  importance,  and  cattle,  asses,  camels,  and 
sheep  are  reared  in  considerable  numbers.     Mineral  resources  are 
not  wanting,  but  the  mining  industiy  is  in  a  primitive  condition. 
Gold  is  obtained  from  alluvial  deposits  at  Kiria,  coal  at  Kashgar, 
jade  in  Khotan,  and  sulphur  and  saltpetre  at  Utch-Turfan. 

It  is  only  along  the  base  of  the  mountains,  where  there  is  a  fringe  Oases, 
of  loess,  and  where  streams  bring  the  necessary  moisture,  that 
human  settlements  have  sprung  up,  or  rather  maintained  them 
selves  until  now.  The  series  of  oases  skirts  the  base  of  the  Tian- 
Shan  and  the  Kuen-Lun.  Kashgar  stands  at  the  apex  of  the  angle 
made  by  those  two  ranges,  while  Yanghi-hissar,  Yarkand,  Khotan, 
and  Kiria  lie  along  the  Kuen-Lun,  and  Utch-Turfan,  Ak-su,  Bai, 
Kutcha,  Kurta,  Karashar,  and  Turfan  along  the  Tian-Shan.  Many 
miles  of  desert  separate  these  oases  from  each  other ;  and  their 
population  could  be,  and  has  been,  much  greater  than  it  is,  for 
there  is  no  lack  of  water  in  the  streams  which  rise  beneath  the 
snow  covering  of  the  mountains.  The  various  oases,  which  are 
named  after  their  chief  towns,  have  always  been  nearly  independent 
of  each  other.  Still,  in  the  course  of  their  much  disturbed  history, 
Khotan,  Yarkand,  Kashgar,  and  Ak-su,  one  after  another  acquired 
a  kind  of  supremacy  over  the  rest.  At  present  Yarkand  and  Kash 
gar  are  the  most  important.  The  city  of  Yarkand  has  nearly  60,000 
inhabitants  ;  it  is  surrounded  by  walls,  and  has  a  separate  fort, 
Yanghi-hissar  ;  ruins  of  old  settlements  are  scattered  around.  Its 
Chinese  merchants  carry  on  an  active  trade,  and  the  Turkish  popu 
lation  are  breeders  of  cattle  on  an  extensive  scale.  Wheat,  barley, 
rice,  beans,  sorghum,  mulberries,  and  a  variety  of  fruit  trees  are 


2  Op.  cit. 

8  Prjevalsky,  Reisen  in  Tibet,  &c.  ;  and  Wilkins  (naturalist  of  M. 
Kuropatkin's  expedition)  in  the  Russian  periodical  Priroda,  1887,  No.  3. 
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grown  in  the  gardens.  KASHGAR  (q.v. ),  surrounded  by  a  series  of 
]>opulous  villages,  is  the  chief  commercial  centre,  owing  to  its  posi 
tion  on  the  highway  to  Lake  Issyk-kul.  It  is  surrounded  by  forts, 
one  standing  at  the  confluence  of  the  Kashgar  and  Yarkand  rivers. 
KHOTAN  (q.v.)  or  Iltchi  (also  Yu-thian),  a  very  populous  city  under 
the  Han  dynasty  of  China  (206  B.O.-1  A.D.),  has  much  declined  of 
late.  It  is  renowned  for  its  gold  mines,  and  especially  for  its  jade 
and  its  musk.  Copper  kettles,  carpets,  some  silk,  and  felt  ware 
are  manufactured.  Sanju  (7000  houses),  Kilian,  Pialma,  Guma, 
Kargatyk,  and  Posgan,  on  the  sloj>es  of  the  Kuen-Lun  between 
Yarkand  and  Khotan,  are  the  richest  parts  of  the  region.  Naya, 
Kiria,  Tchira,  all  on  small  rivers  flowing  from  the  Kuen-Lun,  con 
tinue  the  line  of  oases  towards  the  east,  terminating  in  Tchertchen, 
which  now  consists  of  but  a  few  score  of  houses.  The  oases  at  the 
base  of  the  Tian-Shan  are  Utch-Turfan  (Ust-Turfan),  Ak-su  (formerly 
the  capital  of  Sairam),  Bai,  Kutcha  with  Shah-yar,  Bugur,  Kurta, 
Karashar,  and  Turfan.  Their  inhabitants  grow  corn  to  a  consider 
able  amount,  and  keep  numerous  herds  of  cattle  and  flocks  of  sheep. 
The  chief  exports  are  wool,  fowls,  and  the  horns  of  the  maral  deer. 
Ou  the  lower  Tarim,  where  a  few  settlements,  supported  chiefly  by 
fishing,  continue  to  struggle  against  the  encroaching  desert,  the 
ruins  of  formerly  populous  towns  testify  that  the  region  was  not 
always  the  dreary  waste  it  now  is. 

The  population  is  mixed,  Aryans  and  Turanians  being  thoroughly 
intermingled.  On  the  slopes  of  the  Pamir,  about  Sary-kol,  there 
is  a  purely  Aryan  population  of  Persian  Galtchas.  Kirghiz  and 
Kara-  Kirghiz  inhabit  the  slopes  of  the  Tian-Shan.  Kalmucks  occur 
in  the  north-east ;  and  in  the  central  parts  the  population  consists 
of  Turkish  Sarts  and  Uzbegs  and  of  Persian  Tajak, — the  Mongolian 
clement  increasing  towards  the  north-east  The  language  is 
Turkish,  like  that  spoken  in  West  Turkestan,  with  several  varieties 
of  patois  and  a  considerable  addition  of  Chinese  words.  As  a  rule, 
the  inhabitants  of  East  Turkestan  have  an  air  of  jioverty.  There 
are  no  rich  mosques  in  their  towns,  such  as  those  of  Samarkand 
and  Bokhara  ;  the  houses  are  of  unbaked  brick  and  poorly  furnished. 
The  dress  is  that  customary  in  West  Turkestan.  But  the  habits 
of  the  people  differ  to  some  extent  and  the  women  enjoy  greater 
liberty  than  in  other  Mohammedan  countries :  they  go  in  the  streets 
unveiled  ;  free  marriages,  contracted  for  short  terms,  are  not  un- 
frequent.  As  a  rule,  the  position  of  women  is  more  independent 
— a  feature  noticed  even  by  the  earliest  travellers  in  the  country. 

The  aggregate  population  of  East  Turkestan,  estimated  between 
575,000  and  1,500,000  in  1825,  is  now  (1887)  hardly  more  than 
1 ,000,000.  Kuropatkin  estimates  it  at  1,200,000,  Forsyth  at  600,000. 
The  population  of  the  chief  towns  may  be  stated  approximately  as 
follows— Yarkand,  60,000  ;  Kashgar,  50,000  ;  Khotan,  40,000  ; 
Sanju,  35,000  ;  Ak-su,  20,000  ;  Kiria,  15,000 ;  Yanghi-hissar,  10,000 ; 
Kargatyk,  10,000  ;  Kurta,  6000. 

It  appears  very  probable  that  at  the  dawn  of  history  East  Turke 
stan  was  inhabited  by  an  Aryan  population,  the  ancestors  of  the 
present  Slavonic  and  Teutonic  races,  and  that  a  civilization  not 
inferior  to  that  of  Bactriana  had  already  developed  at  that  time  in 
the  region  of  the  Tarim. l  Our  knowledge,  however,  of  the  history 
of  the  region  is  very  fragmentary  until  about  the  beginning  of  the 
Christian  era.  When  the  Huns  (Hiong-nu)  occupied  west  and  east 
Mongolia  in  177  B.C.,  they  drove  before  them  the  Yue-chi  (Yutes, 
Yetes,  or  Ghetes),  who  divided  into  two  hordes,  one  of  which  in 
vaded  the  valley  of  the  Indus,  while  the  other  met  the  Sacse  in 
East  Turkestan  and  drove  them  over  the  Tian-Shan  into  the  valley 
of  the  Hi.  Thus  by  the  beginning  of  our  era  the  Tarim  region  had 
a  mixed  population  of  Aryans  and  Ural-Altaians,  some  being  settled 
agriculturists  and  others  nomads.  There  were  also  several  inde- 
l»endent  cities,  of  which  Khotan  was  the  most  important.  One 
portion  of  the  Aryans  emigrated  and  settled  in  what  is  now 
Wakhan  (on  the  Pamir  plateau),  the  present  language  of  which 
seems  very  old,  dating  anterior  to  the  separation  of  the  Yedic  and 
Zend  languages.  In  the  1st  century  the  Chinese  extended  their 
rule  westwards  over  East  Turkestan  as  far  as  Kashgar.  But  their 
dominion  seems  to  have  been  merely  nominal,  for  it  was  soon  shaken 
off.  By  the  end  of  the  5th  century  the  western  parts  fell  under 
the  sway  of  the  "White  Huns"  or  Ephthalites,  while  the  eastern 
parts  were  under  Tangut  (Thygun)  dominion.  The  Chinese,  how 
ever,  still  retained  the  region  about  Lob- Nor.  Buddhism  penetrated 
into  the  country  at  an  early  date  ;  but  in  East  Turkestan  there 
were  also  followers  of  Zoroastrianism,  of  Nestorian  Christianity, 
:ind  even  of  Manichseism.  An  active  trade  was  carried  on  by  means 

i  Such  is  the  conclusion  reached  by  Lassen  (Indische  Alterthttmskiinde),  and 
supported  by  M.  Grigorieff  (Hitter's  Asien  in  Russ.  transl.  ;  Addenda  to  "East 
Turkestan,"  in  Russian).  In  connexion  with  the  objection  based  upon  the 
sub-boreal  character  of  the  regions  which  were  the  cradle  of  the  Aryans,  as 
I'roved  by  the  so-called  palaeontology  of  the  Aryan  languages,  it  may  be  ob 
served  that  by  the  end  of  the  Glacial,  and  during  the  earlier  Lacustrine  (Post- 
(Macial)  period,  the  vegetation  of  Turkestan  and  of  Central  Asia  was  quite 
different  from  what  it  is  now.  It  was  Siberian  or  north  European.  The 
researches  by  M.  Krasnoff  (see  above,  p.  635)  as  to  the  characters  of  the  former 
flora  of  the  Tian-Shan,  and  the  changes  it  has  undergone  in  consequence  of  the 
extremely  rapid  desiccation  of  Central  Asia,  must  be  carefully  borne  in  mind 
in  all  speculations  founded  upon  the  testimony  of  language  as  to  the  original 
home  of  the  Aryans. 


of  numerous  caravans.  The  civilization  and  political  organization 
of  the  country  were  dominated  by  the  Chinese,  but  were  also  in 
fluenced  to  some  extent  by  Gneco-Bactrian  civilization.  Buddhism 
spread  rapidly  in  the  south-west,  and  the  study  of  Pali  became 
widely  diffused.  Our  information  as  to  the  state  of  the  country 
from  the  2d  century  to  the  first  half  of  the  7th  is  slight,  and  is 
chiefly  derived  from  the  Journeys  of  the  Buddhist  pilgrim  Fa-hien 
in  399,  Song-yun  in  518,  and  Hwen-t'sang  in  629.  By  this  time 
Buddhism  had  reached  its  culminating  point :  in  Khotan  there  were 
100  monasteries  and  5000  monks,  and  the  Indian  sacred  literature 
was  widely  diffused ;  but  already  there  were  tokens  of  its  decay. 
Even  theil  the  eastern  parts  of  the  Tarim  basin  seem  to  have  been 
growing  less  and  less  populous.  To  the  east  of  Khotan  cities  which 
were  prosperous  when  visited  by  Song-yun  had  a  century  later 
fallen  into  ruins,  while  their  inhabitants  had  migrated  westwards. 
Legend  has  it  that  all  the  inhabitants  of  Go-lao-lo-tsia  were  buried 
in  a  sandstorm,  and  this  seems  to  be  but  a  poetical  way  of  represent 
ing  a  phenomenon  which  was  steadily  going  on  in  East  Turkestan. 

Little  is  known  about  these  regions  during  the  7th,  8th,  and  9th 
centuries.  In  the  7th  century  the  Tibetan  king,  Srong-btsan,  with 
the  help  of  the  western  Turks,  subjugated  the  western  part  of  the 
Tarim  basin.  During  the  following  century  the  Mohammedans 
under  Kotaiba,  after  several  excursions  into  West  Turkestan,  took 
Samarkand,  Ferghana,  Tashkend,  and  Khokand  (712-713),  and 
invaded  East  Turkestan,  penetrating  as  far  as  Turfan  and  China. 
The  Chinese  supremacy  was  not  shaken  by  these  invasions.  But, 
on  the  outbreak  of  internal  disturbances  in  China,  the  Tibetans 
took  possession  of  the  western  provinces  of  China,  and  intercepted 
the  communications  of  the  Chinese  with  Kashgaria,  so  that  they 
had  to  send  their  troops  through  the  lands  of  the  Hui-khe  (Hoei-ke, 
or  Hoei-hu).  In  790  the  Tibetans  were  masters  of  East  Turkestan  ; 
but  their  rule  was  never  strong,  and  towards  the  9th  century  we 
find  the  country  under  the  Hoi-he.  Who  these  people  were  is 
somewhat  uncertain.  According  to  Chinese  documents,  they  came 
from  the  Selenga  ;  but  most  Orientalists  identify  them  with  the 
Uigurs.  In  the  opinion  of  M.  Grigorieff,  whom  we  follow  in  this 
sketch,2  the  Turks  who  succeeded  the  Chinese  in  the  western  parts 
of  East  Turkestan  were  the  Karluk  Turks,  who  extended  farther 
south-west  up  to  Kashmir,  while  the  north-eastern  parts  of  the 
Tarim  region  were  subdued  by  the  Uigurs.  Soon  Mongolian  hordes, 
the  Kara-Kitais,  entered  East  Turkestan  (llth  aentury),  and  then 
penetrated  into  West  Turkestan,  Khiva  falling  under  their  dominion. 
During  the  following  century  Jenghiz  Khan  overran  China,  Turke 
stan,  India,  Persia,  Kussia,  and  Hungary;  Kashgaria  fell  under  his 
rule  in  1220,  though  not  without  strenuous  resistance  followed  by 
massacres.  The  Mongolian  rule  was,  however,  not  very  heavy,  the 
Mongols  merely  exacting  tribute.  In  fact,  Kashgaria  flourished 
under  them,  and  the  fanaticism  of  Islam  was  considerably  abated. 
Women  again  acquired  greater  independence,  and  the  religious 
toleration  then  established  permitted  Christianity  and  Buddhism 
to  spread  freely.  This  state  of  affaire  lasted  until  the  14th  century, 
when  Tughlak  Tiinur,  who  extended  his  dominions  to  the  Kuen- 
Lun,  accepted  Islam.  He  transferred  his  capital  from  Ak-su  to 
Kashgar,  and  had  a  summer  residence  on  the  banks  of  Issyk-kul. 
His  son  reigned  at  Samarkand,  but  was  overthrown  by  Timur-lang 
(see  TIMTJE),  and  the  reign  of  the  great  conqueror  was  a  fertile 
source  of  suffering  to  the  region.  To  put  an  end  to  the  attacks  of 
the  wild  Tian-Shan  tribes,  he  undertook  in  1389  his  renowned 
march  to  Dzungaria,  which  was  devastated ;  East  Turkestan  also 
suffered  severely. 

The  re-introduction  of  Islam  was  of  no  benefit  to  the  Tarim  region. 
In  the  14th  and  15th  centuries  Bokhara  and  Samarkand  became 
centres  of  Moslem  scholarship,  and  sent  great  numbers  of  their 
learned  doctors  to  Kashgaria.  Rubruquis,  who  visited  East 
Turkestan  in  1254,  Marco  Polo  between  1271  and  1275,  and  Hois 
in  1680,  all  bore  witness  to  great  religious  tolerance ;  but  this 
entirely  disappeared  with  the  invasion  of  the  Bokhariau  mollahs. 
They  created  in  East  Turkestan  the  power  of  the  khojas,  who 
afterwards  fomented  the  many  intestine  wars  waged  between  the 
rival  factions  of  the  White  and  the  Black  Mountaineers.  In  the 
17th  century  a  powerful  Kalmuck  confederation  arose  in  Dzungaria, 
and  extended  its  sway  over  the  Hi  and  Issyk-kul  basins,  having  its 
capital  on  the  Hi.  To  this  power  or  to  the  Kirghiz  the  "Whites " 
and  "Blacks"  alternately  appealed  in  their  struggles,  in  which 
Yarkand  supported  the  latter  and  Kashgar  the  former.  These 
struggles  paved  the  way  for  a  Chinese  invasion,  which  was  supported 
by  the  White  khojas  of  Kashgar.  The  Chinese  entered  Dzungaria 
in  1758,  and  there  perpetrated  a  terrible  massacre,  the  victims  being 
estimated  at  one  million.  The  Kalmucks  fled  and  Dzungaria  be 
came  a  Chinese  province,  with  a  military  colonization  of  Sibos, 
Solons,  Dahurs,  Chinese  criminals,  and  Moslem  Dzungars.  The 
Chinese  next  re-conquered  East  Turkestan,  marking  their  progress 
by  massacres  and  transporting  12,500  partisans  of  independence  to 
the  Hi  valley.  Hereupon  the  dissentient  khojas  fled  to  Khokand 
and  there  gathered  armies  of  malcontents  and  fanatic  followers  of 

2  See  Hitter's  Asien,  "  East  Turkestan  "  (Russ.  trans.),  ii.  282  ;  also  Kurnjiat- 
kin's  Kashgaria. 
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Islam.  Several  times  they  succeeded  in  overthrowing  the  Chinese 
rule— in  1825,  in  1830,  and  in  1847— but  their  successes  were  never 
permanent.  After  the  "rebellion  of  the  seven  khojas"  in  1847 
nearly  20,000  families  from  Kashgar,  Yarkand,  and  Ak-su  fled  to 
West  Turkestan  through  the  Terek -Davan  pass,  many  of  them 
perishing  on  the  way.  In  1857  another  insurrection  broke  out ;  but 
a  few  months  later  the  Chinese  again  took  Kashgar  (for  the  details 
see  KASHGAR).  In  the  course  of  the  Dzungarian  outbreak  of  1864 
the  Chinese  were  again  expelled ;  and  Yakub  Beg  became  master 
of  Kashgar  in  1872.  But  live  years  later  he  had  again  to  sustain 
war  with  China,  in  which  he  was  defeated,  and  East  Turkestan 
once  more  became  a  Chinese  province. 

Bibliography.— The  literature  on  Turkestan  has  of  late  years  become  very 
voluminous,  especially  in  the  form  of  papers  scattered  through  the  periodicals 
published  by  the  European  Geographical  Societies  and  other  scientific  bodies. 
The  reader  is  referred  to  the  following  works  as  fitted  to  facilitate  research. 
Vols.  vi.  and  vii.  of  Elisee  Reclus's  Geographie  Universelle  contain  maps  showing 
the  routes  of  the  chief  explorers.  Prof.  MushketofTs  Turkestan  (in  Russian, 
vol.  i.  1886)  contains  an  excellent  critical  analysis  of  all  explorations  of  Turke 
stan  and  works  thereupon,  and  the  information  they  contain  with  regard  to 
the  physical  geography  and  geology  of  West  Turkestan.  Prof.  GrigoriefTs 
addenda  to  Bitter's  Asieti  embody  the  whole  of  the  older  and  more  modern 


rcscaivhos  into  the  geography  and  history  of  East  Turkestan  down  to  1873. 
Amu  and  Uzboi  (Saratoff,  1879),  by  the  chief  of  the  Amu-Uaria  expedition, 
and  BogdanotTs  Review  of  Exixditions  and  Explorations  in  the  Aral-L'anjiiau. 
Region  from  1720  to  187U  (St  Petersburg,  1875)  are  most  useful  works.  Prof. 
Lenz's  paper  "  Ueber  den  fruheren  Lauf  des  Amu-Daria,  in  Mem.  Acatl.  Sc.  St 
Petersburg,  discusses  valuable  information  borrowed  from  ancient  sources. 
MezhofTs  Turkestanskiy  Sbornik  is  a  catalogue  of  the  Central-Asian  library  at 
Tashkend,  and  his  annual  "Index"  contains  full  classified  lists  of  Russian 
geographical  literature.  Of  works  of  a  general  character,  with  descriptions  of 
both  regions  (apart  from  travels),  the  following,  arranged  in  chronological 
order,  are  worthy  of  mention  :— Semenoffs  "Tian-Shan,"  being  vol.  i.  of  Hitter's 
Asien  (Russ.  trans.,  1856);  Grigoriefl's  "East  Turkestan,"  forming  two  vols.  of 
Hitter's  Asien  (Russ.  transl.,  18(59  and  1873) ;  Syevertsoff  s  "Vertical  and  Hori 
zontal  Distribution  of  Mammalia  in  Turkestan,"  in  Izvcstui  Lub.  Est.  of  Moscow, 
1873  ;  Wenjukoff  s  Die  Russisch-Asiatischen  Gremlandr  (trans,  from  Russian  by 
Krahmer,  Leipsic,  1874) ;  Hellwald's  Centralasien,  1875  ;  Petzholdt's  Umschau 
im  Russ.  Turk.,  1877  ;  Kuropatkin's  Kashgaria,  1879  (partially  translated  into 
French);  Kostenko's  Turkestanskiy  Krai,  3  vols.,  1880,  very  copious  translations 
from  which  are  embodied  in  Lansdell's  Central  ASM,  but  unhappily  too  inti 
mately  combined  with  less  useful  information ;  Schlagintweit's  lleisen  in  Indien 
und  Hochasien,  vol.  iii.,  East  Turkestan  ;  Prjevalsky's  three  journeys  to 
Central  Asia  (the  first  two  translated  into  English  ;  all  three  in  German) ;  Olga 
Fedtchenko's  Album  of  Views  of  Russ.  Turk.,  1885  ;  Kalivkin's  History  of  the 
Khanate  of  Kokand  (in  Russ.),  Kazan,  1885 ;  Vambery's  Das  TiirJcenvolk,  1885  ; 
Roskoschny's  Afghanistan  u.  angrenz.  Ulnder  (for  Afghan  Turk.) ;  ami  Mushke- 
toffs  Turkestan,  vol.  i.  (in  Russian),  1886.  (P.  A.  K.) 
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IOMEWHERE  about  the  second  decade  of  the  13th 
century  the  little  Turkish  tribe  which  in  due  course 
was  to  found  the  Ottoman  empire  fled  before  the  Mongols 
from  its  original  home  in  Central  Asia,  and,  passing  through 
Persia,  entered  Armenia,  under  the  leadership  of  Suleyman 
Er-Togh-  Shah,  its  hereditary  chief.  His  son,  Er-Toghrul,  who 
rul-  succeeded  him  as  head  of  the  tribe,  when  wandering  about 
the  country  with  his  warriors  came  one  day  upon  two 
armies  engaged  in  a  furious  battle.  Er-Toghrul  at  once 
rode  to  the  assistance  of  the  weaker  party,  who  were  on 
the  point  of  giving  way,  but  who  through  the  timely  aid 
thus  rendered  not  only  regained  what  they  had  lost  but 
totally  defeated  their  enemies.  The  army  thus  saved  from 
destruction  proved  to  be  that  of  'Ala-ud-Dfn,  the  Seljiik 
sultan  of  Asia  Minor,  and  their  adversaries  to  be  a  horde 
of  marauding  Mongols.  By  way  of  recompense  for  this 
service  'Ala-ud-Dfn  granted  to  Er-Toghrul  a  tract  of  land 
on  the  Byzantine  frontier,  including  the  towns  of  Sugut 
'Osman.  and  Eski  Shehr.  'Osman,  the  son  of  Er-Toghrul  and  the 
prince  from  whom  the  race  derives  its  name  of  'Osmanli  (see 
TURKS,  p.  661  below),  corrupted  by  Europeans  into  Otto 
man,  was  born  in  Sugut  in  1258  (A.H.  656).  While  still 
young  'Osin&n  won  from  the  Greeks  Karaja  Hisar  (Kara- 
hissar)  and  some  other  towns,  on  which  account  he  received 
from  his  suzerain,  the  Seljiik:  sultan  of  Konya  (Konieh),  the 
title  of  beg  or  prince,  along  with  the  drum  and  the  horse 
tail  standard,  the  symbols  of  princely  rank. 
Early  In  1300  (699)  the  Seljiik  empire  (see  SELJUKS)  fell  to 
Turkish  pieces  under  the  onslaught  of  the  Mongols,  who  were,  how- 
I)ri,n.c.1"  ever,  powerless  to  replace  it  by  any  government  of  their 
own.  Thereupon  ten  separate  Turkish  dynasties  arose  from 
its  ruins :  that  of  Karasi  sprang  up  in  ancient  Mysia,  the 
houses  of  Saru  Khan  and  Aydin  in  Lydia,  of  Mentesha  in 
Caria,  of  Tekka  in  Lycia  and  Pamphylia,  of  Hamid  in 
Pisidia  and  Isauria,  of  Karaman  in  Lycaonia,  of  Kermiyan 
in  Phrygia,  of  Kizil  Alimedli  in  Paphlagonia,  and  of 
'Osman  in  Phrygia  Epictetus.  These  principalities  were 
all  eventually  merged  in  that  of  the  'Osmanlis,  once  the 
least  among  them,  and  the  inhabitants  assumed  the  name  of 
Ottoman.  Hence  by  far  the  greater  portion  of  the  people 
called  Ottomans  owe  their  name  to  a  series  of  political 
events.  On  the  collapse  of  the  Seljiik  power  the  Greeks 
retained  hardly  any  possessions  in  Asia  except  Bithynia  and 
Trebizond.  Armenia  was  abandoned  for  a  time  to  roving 
Tatar  or  Turkman  tribes,  till  some  sixty  or  seventy  years 
later  one  or  two  petty  local  dynasties  sprang  up  and 
founded  short-lived  states. 

The  year  1301  (700),  in  which  'Osman,  who  shortly 


before  had  succeeded  his  father,  first  coined  money  and  Found- 
caused  the  khutba,  or  public  prayer  for  the  reigning  i"g  of 
monarch,  to  be  read  in  his  name — the  two  prerogatives  of  ottomau 
an  independent  sovereign  in  the  East — may  be  regarded  as 
the  birth-year  of  the  Ottoman  empire ;  and  it  was  about 
this  time  that  his  followers  and  subjects  began  to  call 
themselves  'Osmanlis,  or,  as  we  might  render  it,  'Osmanites. 
Having  thoroughly  established  his  authority  in  his  capital 
of  Yeni  Shehr,  'Osman  began  to  wrest  from  the  Greeks 
many  of  the  neighbouring  towns  and  strongholds,  among 
others  Ayina  Gol  and  Koyun  Hisari,  routing  before  the 
last  named  a  large  Byzantine  army.  He  then  turned  his 
attention  to  the  administration  of  his  state,  and  such  was 
the  feeling  of  security  he  succeeded  in  establishing  that 
large  numbers  of  people  from  the  surrounding  districts 
flocked  into  his  dominions  and  became  his  subjects.  After 
six  years  of  peace  several  of  the  Byzantine  castellans  of 
the  neighbourhood,  instigated  by  the  governor  of  Brusa 
(Broussa),  made  a  simultaneous  attack  upon  the  Ottomans, 
but  'Osman  totally  defeated  them  and  sent  in  pursuit  Kara 
'All  Alp,  who  took  possession  of  all  their  domains.  GhazAn, 
the  khan  of  the  Mongols,  who  had  entered  into  an  alliance 
with  the  emperor  of  Constantinople,  sent  to  all  the  Turkish 
princes  an  arrogantly  worded  message  forbidding  them  to 
do  any  hurt  to  the  Byzantine  territories.  To  show  how 
light  he  held  this  menace,  'Osmdn  assembled  an  army 
forthwith,  marched  to  Nicasa  and  thence  to  the  Bosphorus, 
laying  waste  the  country  as  he  went  and  taking  possession 
of  a  number  of  towns  and  villages.  Michael,  called  by 
the  Turkish  historians  Kosa  MIkhal  or  Michael  Scant- 
beard,  the  governor  of  one  of  these,  embraced  Islam  and 
became  one  of  the  most  trusted  officers  of  'Osman  and 
of  his  son  and  successor  Orkhan.  The  descendants  of 
this  Michael  were  the  hereditary  commanders  of  the 
akinjis,  a  corps  of  light  cavalry  who  played  a  great  part 
in  the  early  Ottoman  wars.  The  first  service  on  which 
Michael  was  employed  was  to  destroy,  along  with  Orkhan, 
a  Mongol  horde  that  had  taken  and  pillaged  the  Ottoman 
town  of  Karaja  Hisar.  Meanwhile  'Abd-ur-Rahman  and 
Akcha  Koja,  two  of  'Osmdn's  generals,  were  adding  to 
the  Ottoman  dominions  in  the  north,  capturing  several 
towns  and  laying  siege  to  the  city  of  Nicsea.  The  Ottoman 
chiefs  next  resolved  to  acquire  Brusa,  the  natural  capital 
of  these  parts.  So  they  built  round  it  a  series  of  towers,  in 
which  they  placed  garrisons,  with  the  view  of  intercepting 
communications  and  eventually  starving  the  city  into  sub 
mission.  At  length,  in  1326  (726),  after  a  desultory  siege 
of  eight  years,  the  keys  were,  through  the  intervention  of 
Mikhal,  handed  over  to  Orkhan,  who  was  in  command  of 
the  Ottomans,  and  the  townspeople  were  allowed  to  ransom 
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themselves  for  30,000  sequins.  Very  soon  after  this  'Osmdn 
died,  aged  seventy,  at  Sugut,  whence  his  remains  were 
carried  for  burial  to  Brusa.  'Osmdn  was  distinguished  for 
piety  and  generosity  as  well  as  for  equity  and  courage. 
He  cared  nothing  for  amassing  wealth,  and  on  his  death 
his  personal  effects  were  found  to  consist  of  two  or  three 
suits  of  clothes,  a  few  weapons,  some  horses,  and  a  flock 
of  sheep.  And  so  high  was  his  reputation  for  justice 
that,  we  are  told,  many  of  the  Asiatic  subjects  of  the 
Csesars  fled  to  him  for  that  protection  which  their  own 
rulers  would  not  or  could  not  give  them. 

Orkhan.  Orkhan,  who  succeeded  his  father  'Osman,  continued 
the  war  against  the  Greeks,  taking  from  them  Nicomedia, 
Nicaea,  and  many  of  the  towns  which  they  still  retained 
in  Asia.  Hitherto  the  Ottomans  had  not  interfered  with 
the  other  Turkish  states ;  but  now  Orkhan,  granting  a 
short  respite  to  the  Byzantines,  took  advantage  of  a  dis 
pute  regarding  the  succession  to  the  throne  of  Karasi, 
entered  that  principality,  and  annexed  it  to  his  own  domin 
ions.  To  his  son  Suleyman  the  Ottomans  owe  their  first 
establishment  in  Europe :  one  night  that  prince,  accom 
panied  by  a  few  companions,  crossed  the  Hellespont  on 
a  raft  and  surprised  the  town  of  Galipoli  (Gallipoli).  The 
next  day  he  brought  over  a  number  of  Turkish  troops, 
with  whose  assistance  he  possessed  himself  of  many  of 
the  neighbouring  towns  and  villages ;  but  his  career  was 
cut  short  by  a  fatal  fall  from  his  horse  when  out  hunting. 
Orkhan  did  not  long  survive  his  son,  grief  at  whose  un 
timely  end  is  said  to  have  hastened  his  own  death,  in 
1359  (761).  This  monarch  is  celebrated  for  the  number 
of  mosques,  colleges,  and  other  public  institutions  that 
he  founded.  During  his  reign  the  Ottoman  army  was 
thoroughly  organized,  and  a  body  of  regular  paid  soldiers 
was  raised,  which  formed  the  nucleus  of  the  military  power 
of  the  state,  though  the  old  irregular  militia  was  still  called 
out  whenever  a  campaign  was  to  be  undertaken.  The 
famous  corps  of  the  janissaries  (Turkish  yeni  cheri,  i.e., 
"  new  troop  ")  was  instituted  at  this  time.  It  consisted 
of  the  children  of  Christian  subjects,  who  were  educated 
as  Mussulmans  and  brought  up  to  a  military  life. 

Murad  I.  Having  taken  the  city  of  Angora  from  certain  territorial 
lords  who,  incited  by  the  prince  of  Karaman,  had  attacked 
the  Ottoman  dominions,  Murad  I.,  the  son  and  successor 
of  Orkhan,  found  himself  free  to  extend  his  possessions 
across  the  Hellespont.  He  forthwith  passed  over  into 
Europe,  where  he  and  his  generals  soon  reduced  almost  all 
Roumelia,  capturing  Adrianople,  Philippopolis,  and  many 
other  places  of  importance.  These  successes  alarmed  the 
Christian  princes,  who  determined  to  make  a  vigorous  effort 
to  drive  the  Turks  back  into  Asia.  The  kings  of  Bosnia, 
Hungary,  and  Servia  accordingly  marched  with  a  large 
army  upon  Adrianople,  but  were  surprised  during  the  night 
and  completely  defeated  by  an  inferior  Turkish  force. 
Some  time  after  this  victory  Murad  returned  to  Asia,  where 
he  celebrated  the  wedding  of  his  son  Bayezid  with  the 
daughter  of  the  prince  of  Kermiyan,  a  large  portion  of 
whose  territory  was  made  over  to  the  'Osmanli  monarch 
as  the  dower  of  the  bride.  Next  year,  when  Murad  set 
out  to  inspect  his  new  possessions,  he  met  the  prince  of 
Hamid,  whom  he  constrained  to  sell  all  his  dominions. 
The  Karaman  prince,  ever  the  jealous  rival  of  the  Ottoman, 
now  stirred  up  some  of  the  Turkman  tribes  to  ravage  his 

!  enemy's  land;  but  Murad  was  beforehand  with  him,  and, 

entering  his  country,  defeated  him  and  annexed  the  district 
of  Ak-Shehr  to  his  own  kingdom.      The  Bosnian  and 
Bulgarian  princes  having  allied  themselves  against  the 
sultan,  the  Turkish  commander  in  Europe  invaded  Bulgaria, 
Battle  of  which  was  speedily  subdued  and  added  to  the  Ottoman 
Kosovo,    possessions.     Murad  next  entered  Servia  and  advanced  to 
the  plain  of  Kosovo,  where  he  found  awaiting  him  the 


levies  of  Servia,  Bosnia,  Hungary,  Albania,  and  Walachia. 
The  Turks,  though  far  inferior  in  number  to  their  adver 
saries,  gained  a  complete  victory,  1389  (791),  but  it  was 
purchased  with  their  sovereign's  life.  After  the  battle 
Murad  was  riding  over  the  field  with  some  of  his  people, 
when  a  wounded  Servian,  who  was  lying  among  the  slain, 
sprang  up  and  stabbed  him  so  that  he  died  almost  im 
mediately  afterwards.  In  consequence  of  this  battle  Servia 
became  subject  to  the  Turk. 

Bayezid  I.,surnamedYildirim,  "Thunderbolt, "on  account  Bayezid 
of  the  fury  of  his  attack  and  the  rapidity  of  his  movements,  !• 
received  the  oath  of  fealty  on  the  battlefield  of  Kosovo. 
He  did  much  to  secure  the  position  of  the  Ottomans,  in 
Europe,  taking  many  of  the  towns  which  still  remained  to 
the  Christians  in  Roumelia.  In  Asia  he  annexed  the 
remaining  Turkish  principalities,  and  pushed  his  conquests 
as  far  as  CaBsarea  and  Sivas.  The  Christians  made  another 
great  effort  to  free  themselves  from  their  Eastern  foes  : 
whilst  Bayezid  was  absent  in  Asia,  the  king  of  Hungary 
led  a  powerful  army,  in  the  ranks  of  which  were  many 
knights  of  France  and  Germany,  into  the  Ottoman  domin 
ions  and  laid  siege  to  Nicopolis.  Bayezid  sped  to  the 
rescue,  and  inflicted  an  overwhelming  defeat  on  the  Chris 
tians.  He  next  turned  his  attention  to  Constantinople, 
the  reduction  and  annexation  of  which  he  had  long  medi 
tated,  when  he  was  summoned  to  meet  Timur,  the  Tatar 
conqueror,  who  had  invaded  his  Asiatic  dominions  and 
taken  Sivas.  The  Ottoman  and  Tatar  hosts  encountered 
each  other  outside  Angora,  and  there  the  former  sustained 
their  first  disastrous  overthrow,  Bayezid  being  taken 
prisoner  and  his  army  practically  annihilated.  Next  year, 
1403  (805),  he  died  in  captivity;  the  story  of  his  having 
been  imprisoned  in  an  iron  cage  is  not  confirmed  by  the 
Turkish  historians,  and  is  most  probably  fictitious.  After 
this  victory  Timur  overran  the  Ottoman  territories  in  Asia, 
taking  and  sacking  Brusa,  Nicsea,  and  many  other  cities. 
With  a  view  to  the  complete  annihilation  of  the  'Osmanli 
power,  he  restored  the  independence  of  the  Turkish  princi 
palities  which  Bayezid  had  annexed,  and  placed  them 
under  the  rule  of  their  former  emirs. 

On  the  withdrawal  of  Timur  from  Asia  Minor  the  four 
surviving  sons  of  Bayezid  fought  for  what  was  left  of  their 
father's  kingdom;  after  ten  years  of  civil  war  success 
finally  rested  with  Muhammed,  who  alone  of  the  four  is  Muham- 
reckoned  among  the  Ottoman  sovereigns.  The  attention  med  I- 
of  the  new  sultan,  whom  his  people  called  Chelebi  Muham 
med  or  Muhammed  the  Debonair,  was  turned  rather  to 
the  restoration  of  his  father's  empire  than  to  the  conquest 
of  neighbouring  countries.  In  Europe  he  lived  on  amicable 
terms  with  the  Byzantine  emperor,  and  the  Christian  kings 
further  north  did  not  venture  to  make  any  serious  attack 
upon  him.  But  in  Asia  he  had  to  contend  with  many 
enemies,  the  most  formidable  of  whom  was  the  emir  of 
Karaman,  who,  having  been  defeated  and  made  prisoner, 
was  generously  pardoned  and  restored  to  liberty.  Another 
difficulty  with  which  Muhammed  had  to  deal  was  a  strange 
religious  outbreak  :  a  vast  number  of  fanatic  dervishes, 
headed  by  an  apostate  Jew  and  a  Turkish  adventurer  of 
low  birth,  rose  in  revolt,  and  were  only  dispersed  after 
several  bloody  battles.  This  sultan,  who  was  much  be 
loved  by  his  subjects  and  is  spoken  of  with  praise  by  the 
Byzantine  historians,  was  stricken  with  apoplexy  while 
riding  in  Adrianople,  and  died  almost  immediately  in  the 
thirty-third  year  of  his  age,  1421  (824). 

The  first  care  of  his  son  and  successor  Murdd  II.  was  Muiid 
to  rid  himself  of  a  pretender  to  the  throne  who,  aided  by  li 
the  Greek  emperor,  had  made  a  descent  upon  the  Asiatic 
shore  of  the  Dardanelles.     This  adventurer  was  soon  de 
feated  and  pursued  to  Adrianople,  where  he  was  taken 
and  hanged.     In  revenge  for  the  assistance  rendered  to 
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his  enemy,  the  sultan  invested  Constantinople,  but  he  was 
compelled  to  relinquish  the  siege  in  order  to  subdue  a 
revolt  headed  by  his  brother,  which  had  broken  out  in 
Asia.  Murad  again  annexed  all  the  Turkish  principali 
ties  which  had  been  restored  by  Tirniir,  except  those  of 
Kizil  Ahmedli  and  Karaman,  which  did  not  finally  become 
incorporated  with  the  empire  till  the  time  of  Muhammed 
II.  The  Turks  were  now  called  upon  to  face  the  most 
formidable  Christian  enemy  they  had  yet  encountered, 
namely  Hunyady,  the  illegitimate  son  of  Sigismund,  king 
of  Hungary.  This  famous  general,  after  having  inflicted 
several  severe  though  not  very  important  defeats  upon  his 
adversaries,  invaded  European  Turkey  with  a  large  army 
of  Hungarians,  Poles,  Servians,  Bosnians,  Walachians, 
and  Frankish  crusaders,  the  last-named  being  under  the 
command  of  Cardinal  Julian.  The  Ottoman  army  was 
utterly  routed,  Sophia  taken,  and  the  chain  of  the  Balkans 
forced ;  and  Murad  was  compelled  to  sign  a  treaty  for  ten 
years,  by  which  he  resigned  all  claims  to  Servia  and  gave 
over  Walachia  to  Hungary.  Weary  of  the  cares  of  state-, 
and  thinking  that  peace  was,  for  a  time  at  least,  secured, 
Murad  abdicated  in  favour  of  his  young  son  Muhammed 
and  sought  a  quiet  retreat  in  the  town  of  Magnesia.  But 
he  was  not  allowed  to  enjoy  repose  for  long :  the  Chris 
tian  princes,  incited  by  Cardinal  Julian  and  in  direct 
violation  of  the  treaty,  assembled  their  forces,  and,  under 
Hunyady  as  commander -in -chief,  without  declaring  war, 
entered  the  Turkish  dominions  and  took  many  of  the 
Ottoman  strongholds  in  Bulgaria.  When  the  news  reached 
Murad  he  resumed  the  imperial  power,  put  himself  at  the 
head  of  his  troops,  and  advanced  to  meet  the  invaders, 
who  had  just  captured  Varna.  Outside  that  town  a  great 
battle  was  fought,  in  which  a  copy  of  the  violated  treaty, 
raised  high  upon  a  lance,  formed  one  of  the  standards  of 
the  Ottomans.  The  conflict,  which  was  long  and  bloody, 
resulted  in  the  total  overthrow  of  the  Christians,  the 
Polish  king,  Ladislaus,  and  Cardinal  Julian  being  among 
the  slain,  1444  (848).  Murad  again  abdicated  and  sought 
the  retirement  of  Magnesia ;  but  once  again  he  had  to  take 
up  the  reins  of  government.  This  time  the  janissaries  and 
sipahis,  accustomed  to  the  firm  rule  of  the  victor  of  Varna, 
had  refused  obedience  to  the  young  Muhammed.  The 
sultan  remained  at  the  head  of  the  state  until  his  death, 
which  occurred  in  1451  (855). 

iluham-  Muhammed  II.,  who  now  ascended  the  throne  for  the 
med  II.  third  time,  determined  to  accomplish  the  long-cherished 
design  of  his  house,  and  make  Constantinople  the  capital 
of  the  'Osmanli  empire.  He  easily  found  a  pretext  for 
declaring  war  against  Constantino  Palaeologus  and  in  the 
spring  of  1453  (857)  led  an  immense  army  to  beleaguer 
Fall  of  the  city.  His  troops  covered  the  ground  before  the  land- 
Constan-  ward  walls  between  the  Sea  of  Marmora  and  the  Golden 
tinople.  jjorn .  but  he  found  that  even  his  monster  cannon  could 
do  but  little  against  the  massive  fortifications.  At  length 
he  resolved  to  assail  the  city  from  its  weakest  side,  that 
facing  the  Golden  Horn.  But  the  Greeks,  having  foreseen 
the  likelihood  of  an  attack  from  this  quarter,  had  thrown 
a  great  chain  across  the  entrance  to  the  harbour,  thereby 
blocking  the  passage  against  the  hostile  ships.  The 
Ottomans,  however,  constructed  a  road  of  planks,  five  miles 
long,  across  the  piece  of  ground  between  the  Bosphorus, 
where  their  own  fleet  lay,  and  the  upper  part  of  the  Golden 
Horn.  Along  this  road  they  hauled  a  number  of  their 
galleys,  with  sails  set  to  receive  the  aid  of  the  favouring 
wind,  and  launched  them  safely  in  the  harbour,  whence 
they  cannonaded  with  more  effect  the  weaker  defences  of 
the  city.  This  compelled  the  Greek  emperor  to  withdraw 
a  portion  of  his  little  garrison  from  the  point  where  the 
more  serious  attack  was  being  made,  to  repair  the  destruc 
tion  wrought  in  this  new  quarter.  At  dawn  on  May  29th 


the  Ottomans  advanced  to  storm  the  city.  The  Christians 
offered  a  desperate  resistance,  but  in  vain.  The  emperor 
died  fighting  in  the  forefront  of  the  battle,  and  at  noon 
Muhammed  rode  in  triumph  into  his  new  capital  and 
went  straight  to  the  cathedral  of  St  Sophia ;  there,  before 
the  high  altar,  where  the  preceding  night  Constantine  had 
received  the  Holy  Sacrament,  he  prostrated  himself  in  the 
Moslem  act  of  worship.  The  capture  of  Constantinople 
is  not  the  only  exploit  to  which  Muhammed  owes  his  sur 
name  of  Fatih,  or  the  Conqueror  :  he  also  reduced  Servia 
and  Bosnia,  overthrew  and  annexed  the  Greek  empire  of 
Trebizond  and  the  Turkish  principality  of  Karaman, 
acquired  the  suzerainty  of  the  Crimea,  and  won  many  of 
the  islands  of  the  Greek  Archipelago  from  the  Venetians 
and  Genoese.  But  before  Belgrade,  which  he  had  besieged 
as  the  first  step  to  an  attack  upon  the  northern  kingdoms, 
he  suffered  a  serious  defeat,  being  driven  wounded  from 
the  field  by  Hunyady  and  John  Capistran,  with  the  loss 
of  300  cannon  and  25,000  men.  Ehodes,  whither  an 
Ottoman  force  was  despatched,  was  the  scene  of  another 
failure :  here  the  Knights  of  St  John  gallantly  and  suc 
cessfully  withstood  their  Muhammedan  foes,  and  compelled 
them  to  retire  from  the  island.  In  Albania  a  long  and, 
for  a  time,  successful  resistance  was  offered  to  the  Turkish 
arms  by  the  famous  George  Castriot,  the  Iskender  Beg 
of  the  Turks.  This  chieftain  had  been  in  his  youth  in  the 
service  of  Murad  II.,  and  was  by  him  appointed  governor 
of  his  native  Albania,  whereupon  he  revolted  and  tried 
to  restore  the  independence  of  his  country.  Among  the 
favourite  designs  of  Muhammed  were  the  subjugation  of 
Italy  and  the  establishment  of  the  Mussulman  dominion 
in  the  capital  of  Western  Christendom.  A  Turkish  army 
crossed  the  Adriatic  and  stormed  the  city  of  Otranto ;  but 
its  further  progress  was  stopped,  and  for  ever,  by  the  death 
of  the  Conqueror,  which  occurred  a  few  months  later, 
in  1481  (886).  The  Muhammedan  soldiers  besieged  in 
Otranto,  being  unsupported  from  Turkey,  were,  after  a 
long  and  brave  defence,  forced  to  surrender. 

Bayezid  II.  was  hardly  seated  on  the  throne  before  he  Bayezid 
was  called  upon  to  face  a  formidable  revolt  raised  by  his  n- 
younger  brother  Jem.  This  youthful  pretender,  who  was 
both  talented  and  high-spirited,  was,  after  a  number  of 
adventures,  finally  compelled  to  fly  the  country.  He  sought 
the  protection  of  the  Knights  of  St  John  at  Rhodes,  who, 
however,  retained  him  a  prisoner,  and  made  an  arrangement 
with  Bayezld  whereby  they  received  from  that  monarch  a 
yearly  sum  of  45,000  ducats  as  the  price  of  the  compulsory 
detention  of  his  brother.  After  thirteen  years  of  captivity 
the  unfortunate  prince  was  murdered  by  Pope  Alexander  VI. 
(Borgia),  who,  it  is  said,  received  300,000  ducats  from  the 
sultan  as  the  reward  of  his  crime.  Though  frequently 
compelled  to  engage  in  defensive  wars,  Bayezid  was  of  a 
peace-loving  and  unambitious  disposition,  and  a  few  towns 
in  the  Morea  were  all  the  additions  made  to  the  empire 
while  he  was  on  the  throne.  It  was  during  his  reign, 
however,  that  the  Ottoman  fleet  began  to  be  formidable  to 
Christendom,  the  desperate  battle  off  Sapienza,  won  by 
Kemal  Re'is  against  the  Venetians,  being  the  first  of  the 
Turkish  naval  victories  over  the  Mediterranean  powers. 
Bayezid,  whose  pacific  habits  had  alienated  the  sympathies 
of  the  janissaries,  was  in  1512  (918)  forced  by  these  dreaded 
guards  to  abdicate  in  favour  of  Selim,  the  youngest  of  his 
three  sons.  This  prince  had  already  been  in  open  revolt 
against  his  father ;  but  his  determined  and  warlike  char 
acter  had  won  for  him  the  esteem  of  the  Turkish  praetorians. 
Bayezid's  health,  which  had  long  been  failing,  gave  way 
under  this  blow ;  and  the  old  sultan  died  three  days  after 
his  deposition,  at  a  little  village  on  the  way  to  Demitoka, 
whither  he  was  going  to  end  his  life  in  retirement. 

Selim  I.  was  personally  the  greatest  of  the  Ottoman 
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monarchs  :  his  unflinching  courage  and  tireless  vigour  were 
not  more  remarkable  than  his  political  sagacity  and  his 
literary  and  poetic  talents ;  but  so  merciless  was  he  that 
he  has  always  been  known  in  Turkish  history  as  Yawuz 
Selim  or  Selim  the  Grim.  Happily  for  Europe  he  turned 
his  attention  to  the  neighbouring  Muhammedan  states  and 
left  the  Christian  powers  in  peace.  Having  caused  both 
his  brothers  to  be  put  to  death,  he  marched  against  Persia, 
the  king  of  which  country  had  given  refuge  to  the  family 
of  one  of  the  hapless  Turkish  princes.  The  quarrel  between 
them  was  further  embittered  by  religious  hatred  :  the  shah 
of  Persia  was  the  pillar  of  the  Shi'ites,  as  the  Ottoman 
sultan  was  of  the  Sunnites.  Selim  in  his  fanatical  zeal 
had  ordered  a  massacre  of  his  Shfite  subjects,  in  which 
forty-five  thousand  persons  suffered  death.  The  shah  was 
eager  to  avenge  the  slaughter  of  his  co-religionists.  The 
janissaries  showed  signs  of  insubordination  upon  the  march, 
but  Selim  resolutely  maintained  order  and  reduced  them 
to  submission.  At  length  they  came  upon  the  Persian 
host  drawn  out  on  the  plain  of  Chaldiran,  where  a  great 
battle  was  fought,  which  ended  in  the  rout  of  the  Persians 
and  left  the  way  to  Tabriz,  the  residence  of  the  Persian 
king,  open  to  the  sultan.  Thither  Selim  proceeded;  but 
eight  days  later  he  set  out  on  his  homeward  march.  The 
battle  of  Chaldiran  brought  no  addition  of  importance  to 
the  empire;  but  the  districts  of  Diyar-Bekr  (Diarbekr) 
and  Kurdistan,  through  which  the  army  had  passed  on  the 
way  to  Persia,  were  completely  subdued  and  annexed  to  the 
Ottoman  dominions.  Selim's  next  important  campaign 
was  against  the  Memliiks  of  Egypt.  This  body  of  Eastern 
chivalry  offered  a  most  gallant  resistance  to  the  'Osmanlis ; 
but,  possessing  no  artillery,  which  they  disdained  as  un 
becoming  men  of  valour,  they  were  defeated  in  a  series 
of  engagements,  and  Selim  and  his  army  entered  Cairo  as 
conquerors  in  1517  (923).  The  results  of  this  war  were 
momentous  and  far-reaching :  the  Ottoman  empire  was 
greatly  increased  by  the  addition  of  Egypt,  Syria,  and  the 
Hejaz,  of  all  of  which  the  Memliiks  had  been  lords ;  the 
caliphate  of  Islam  was  won  for  the  house  of  'Osrnan,  Selim 
constraining  the  representative  of  the  old  Abbasid  family, 
who  resided,  a  purely  spiritual  prince,  at  Cairo,  to  make 
over  to  him  and  his  heirs  the  rights  and  privileges  of  the 
successors  of  the  Prophet.  The  sultan  at  the  same  time 
acquired  from  him  the  sacred  banner  and  other  relics  of 
the  founder  of  Islam,  which  had  been  handed  down  to  the 
Arabian  prince  from  his  fathers,  and  which  are  now  pre 
served  in  the  seraglio  at  Constantinople.  On  his  return 
Selim  set  himself  to  strengthen  and  improve  his  fleet, 
doubtless  with  a  view  to  the  conquest  of  Rhodes.  He 
died,  however,  in  1520  (926),  before  his  extensive  prepara 
tions  were  completed.  This  sultan  reigned  only  eight 
years,  but  in  that  short  time  he  almost  doubled  the  extent 
of  the  Ottoman  empire. 

Suleyman  I.,  who  succeeded  his  father  Selim  as  sultan, 
had  not  been  long  on  the  throne  before  he  found  himself 
involved  in  a  war  with  the  king  of  Hungary.  He  marched 
northwards  with  a  powerful  army  and  wrested  from  the 
enemy  several  places  of  importance,  including  the  strongly 
fortified  city  of  Belgrade.  Having  left  a  large  garrison 
in  this  city,  which  was  regarded  as  the  key  to  the  Chris 
tian  lands  north  of  the  Danube,  the  sultan  returned  to 
Constantinople,  where  he  continued  his  father's  work  of 
creating  a  strong  and  efficient  Ottoman  fleet.  When  all 
was  ready  Suleyman  set  out  for  Rhodes,  determined  to 
wipe  away  the  disgrace  of  his  ancestor's  second  failure,  as 
he  had  done  that  of  his  first.  The  conquest  of  Egypt  had, 
moreover,  rendered  the  possession  of  Rhodes  necessary  to 
the  Turks,  as  the  passage  between  Constantinople  and 
their  new  acquisition  could  never  be  safe  so  long  as  that 
island  remained  in  hostile  hands.  The  Knights  of  St 


John  met  the  attack  in  a  manner  worthy  of  their  illustri 
ous  order ;  but  the  overwhelming  force  of  the  Ottomans  and 
the  hopelessness  of  any  relief  compelled  them  to  accept  the 
sultan's  terms.  These  were  highly  honourable  to  the  de 
fenders,  who  were  permitted  to  retire  unmolested,  while 
Suleyman  pledged  himself  to  respect  the  Christian  religion 
in  the  island,  which  now,  1522  (929),  became  his.  Four 
years  after  the  conquest  of  Rhodes  the  sultan  again 
invaded  Hungary,  where  in  the  renowned  battle  of  Mohacz 
he  annihilated  the  army  of  the  Magyars  and  slew  their 
king.  Thence  he  marched  along  the  Danube  to  Buda- 
Pesth,  which  opened  its  gates  to  him,  and  there  he  rested 
a  little  while  before  starting  on  his  homeward  way.  The 
disturbed  state  of  Asia  Minor  hastened  Suleymdn's  depart 
ure  ;  but  in  three  years  (1529)  he  was  back  at  Buda,  osten 
sibly  as  the  ally  of  Zapolya,  an  Hungarian  who  claimed 
the  throne  left  vacant  by  Louis,  who  fell  at  Mohacz. 
Ferdinand  of  Austria  had  opposed  the  claim  of  Zapolya, 
who  thereon  had  applied  to  the  sultan  for  aid,  which  that 
monarch  was  most  willing  to  accord.  The  troops  of 
Ferdinand  being  driven  from  Buda,  Suleyman,  accom 
panied  by  his  protege,  advanced  upon  Vienna.  On  27th 
September  1529  the  vast  Turkish  host,  under  the  personal 
command  of  one  of  the  greatest  of  the  family  of  'Osman, 
laid  siege  to  the  capital  of  the  German  empire,  and  on  the 
14th  of  the  following  month,  after  a  most  desperate  assault 
carried  on  for  four  days,  the  invaders  were  compelled  to 
retire,  leaving  the  city  in  the  possession  of  its  heroic 
defenders.  The  torrent  of  Turkish  military  might  had 
now  reached  its  northern  limit :  once  again  it  vainly  swept 
round  the  walls  of  Vienna,  but  further  it  never  went. 
Suleyman  next  directed  his  arms  against  Persia,  from 
which  country  he  won  a  large  portion  of  Armenia  and  'Irak 
as  well  as  Baghdad,  the  old  capital  of  the  'Abbasid  caliphs. 
In  1542  he  was  again  in  Hungary,  having  been  appealed 
to  by  the  widow  of  Zapolya  on  behalf  of  her  infant  son 
against  the  pretensions  of  Ferdinand.  Suleyman  promised 
to  place  the  child  upon  the  throne  when  he  should  be  of  a 
proper  age ;  in  the  meantime  he  treated  Hungary  as  an 
Ottoman  province,  dividing  it  into  sanjaks  or  military  dis 
tricts,  and  garrisoning  Buda  and  other  important  cities 
with  Turkish  troops.  Six  years  later  a  truce  for  five  years 
was  concluded  between  the  sultan  and  Ferdinand,  whereby 
almost  all  Hungary  and  Transylvania  were  made  over  to 
the  former,  who  was  also  to  receive  a  yearly  present,  or 
more  correctly  tribute,  of  thirty  thousand  ducats.  The 
Turks,  now  at  the  zenith  of  their  power,  were  the  terror  of 
all  around  them.  The  achievements  of  the  Ottoman  navy 
during  the  reign  of  Suleyman  were  hardly,  if  at  all,  less  Annexa- 
remarkable  than  those  of  the  army.  Khayr-ud-Din,  the tion  of 
Barbarossa  of  the  Europeans,  won  Algiers  for  Turkey,  and  an|ier 
held  the  Mediterranean  against  the  fleets  of  Spain  and  Tripoli. 
Italy ;  Torghud  added  Tripoli  to  the  empire ;  and  Piyala 
routed  the  galleys  of  Genoa,  Florence,  Naples,  and  Malta 
off  the  isle  of  Jerba.  But  fortune  did  not  always  smile 
upon  the  crescent.  In  1565  (973)  Suleyman  sustained 
the  second  great  check  he  was  destined  to  encounter.  The 
Turks  once  more  measured  swords  with  the  Knights  of  St 
John  and  drove  them  from  Malta,  which  had  been  given 
to  the  order  by  Charles  V.  on  its  expulsion  from  Rhodes. 
A  powerful  Turkish  army  and  fleet,  commanded  by  officers 
of  renown,  were  accordingly  despatched  to  win  Malta  for 
the  Ottoman  crown  ;  but  so  valiantly  was  it  defended  that 
the  Turks  were  forced  to  withdraw  with  a  loss  of  twenty 
five  thousand  men.  Suleyman  died  in  harness.  In  1566 
(974),  when  seventy-six  years  of  age,  he  entered  Hungary 
for  the  last  time,  summoned  thither  to  aid  his  vassal,  young 
Sigismund  Zapolya.  Sziget,  a  place  which  had  foiled  the 
Turks  on  previous  occasions,  was  the  first  object  of  attack. 
Count  Zrinyi,  the  governor,  determined  to  resist  to  the  last, 
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so  the  Ottomans  found  themselves  compelled  to  undertake 
the  siege  of  this  comparatively  unimportant  town.  There 
on  the  night  of  4th  September  the  great  sultan  died,  and 
a  few  hours  later  Count  Zrinyi  and  his  brave  companions 
perished  amid  the  smoking  ruins  of  the  fortress  they  had 
most  nobly  held.  Under  Suleyman  L,  whom  European 
historians  call  the  Magnificent,  but  whom  his  own  people 
style  Kanuni  or  the  Lawgiver,  the  Turkish  empire  attained 
the  summit  of  its  power  and  glory.  The  two  great  dis 
asters,  at  Vienna  and  Malta,  were  eclipsed  by  the  number 
and  brilliancy  of  the  sultan's  victories,  by  which  large  and 
important  additions  were  made  to  the  empire  in  Europe, 
Asia,  and  Africa. 

Selim  Selim  II.,  the  unworthy  son  and  successor  of  the  Magni- 

n-  ficent  Suleyman,   was  the   first   Ottoman   monarch  who 

shrank  from  leading  his  army  in  person.  He  was  a  man 
of  mean  and  ignoble  character,  whose  sole  pleasure  seems 
to  have  consisted  in  the  indulgence  of  his  degraded  tastes 
and  vicious  appetites.  The  first  conflict  between  the  Turks 
and  the  Russians  occurred  in  his  reign.  In  view  of  a 
threatened  war  with  Persia,  the  grand  vizier  Sokolli  con 
ceived  the  idea  of  uniting  the  rivers  Don  and  Volga  by  a 
canal,  by  means  of  which  an  Ottoman  fleet  could  be  sent 
into  the  Caspian.  But  in  order  to  carry  out  this  scheme 
it  was  necessary  that  the  town  of  Astrakhan  should  be  in 
the  hands  of  the  Turks.  A  considerable  force  was  accord 
ingly  despatched  from  Constantinople  to  take  possession 
of  that  city ;  but  the  Russian  army  which  Ivan  the 
Terrible  sent  to  its  relief  drove  back  the  Turks  and  their 
Tatar  allies  from  before  the  walls,  1569  (977).  Cyprus 
was  the  next  object  of  attack.  This  island,  which  belonged 
to  Venice,  was  assailed  and  taken,  though  not  without 
heavy  loss,  at  a  time  of  peace  between  the  republic  and 
the  Porte,  1570-71  (978).  The  Christian  powers  of  the 
Mediterranean  were  roused  and  alarmed  by  this  act  of 
treachery,  and  a  maritime  league  was  formed  through  the 
efforts  of  Pope  Pius  V.,  with  Spain,  Venice,  and  Malta  for 
its  most  important  members.  On  7th  October  1571  the 
Christian  fleet,  under  the  command  of  Don  John  of  Austria, 
encountered  the  Ottoman  ships,  led  by  the  galley  of  the 
kapudan  pasha,  Mu'ezzin-zada  'All,  just  outside  the  Gulf 
of  Lepanto.  A  furious  conflict  ensued,  which  resulted  in 
the  utter  defeat  of  the  Turks,  their  admiral  being  killed 
and  their  fleet  almost  annihilated.  This  famous  fight, 
although  it  brought  little  immediate  material  advantage 
to  the  victors,  was  of  the  highest  moral  value  to  them ;  for 
it  broke  the  spell  of  Barbarossa,  and  showed  that  the 
Ottoman  was  no  longer  invincible  on  the  seas.  The  only 
other  event  of  importance  during  this  reign  was  the  final 
conquest  of  Tunis  for  Turkey  by  Kilij  'Alf,  who  won  it 
from  the  Spaniards  in  1574  (982).  Selim  II.  died  miser 
ably  the  same  year. 

Mtirad  Murad  III.,  who  now  succeeded  to  the  Ottoman  throne, 
was  no  improvement  upon  his  father ;  he  ruled  in  name 
only,  all  real  power  being  in  the  hands  of  worthless  favour 
ites.  As  a  natural  consequence  the  empire  began  rapidly 
to  decay ;  corruption  infected  all  ranks  of  official  society, 
the  sultan  himself  selling  his  favours  for  bribes;  while 
the  other  great  curse  of  old  Turkey,  military  insubordina 
tion,  showed  itself  in  a  more  threatening  aspect  than  ever. 
The  janissaries  mutinied  on  several  occasions,  and  each 
time  compelled  the  weak  Murad  to  accede  to  their  demand. 
Notwithstanding  this  wretched  state  of  affairs,  some  exten 
sive  and  important,  though  not  permanent,  additions  were 
made  to  the  empire.  These,  consisting  of  Azerbijan  and 
Georgia — the  latter  had  been  in  alliance  with  Persia — were 
the  result  of  a  campaign  against  the  last-named  country, 
the  internal  condition  of  which  was  then  even  worse  than 
that  of  Turkey.  Transylvania,  Moldavia,  and  Walachia 
rose  in  revolt,  encouraged  by  the  war  which  broke  out  in 
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1593  between  Turkey  and  Austria.  In  1594  hostilities 
with  Persia  were  resumed;  and  early  in  the  following 
year  Murad  died,  leaving  the  empire  to  his  eldest  son 
Muhammed  III. 

Things  had  been  going  very  badly  in  the  war  with  Muham- 
Austria,  when  in  June  1596  the  grand  vizier  and  the  mufti,  me(i  m  \ 
joining  their  voices  with  that  of  Sa'd-ud-Din  the  historian, 
prevailed  upon  the  new  sultan,  whose  character  resembled 
only  too  closely  that  of  his  father,  to  place  himself  at  the 
head  of  the  Ottoman  army  which  was  about  to  march  into 
Hungary.  Four  months  later  Muhammed  met  the  imperi 
alists  under  the  archduke  Maximilian,  and  the  Transyl- 
vanians  led  by  Prince  Sigismund,  on  the  marshy  plain  of 
Keresztes,  where  a  battle  lasting  three  days  took  place. 
Although  at  one  time  things  looked  so  hopeless  for  the 
Turks  that  the  sultan  would  have  fled  but  for  the  entreaties 
and  remonstrances  of  Sa'd-ud-Din,  the  'Osmanlis  gained 
a  complete  and  decisive  victory.  But  nothing  came  of 
it;  for  Muhammed,  instead  of  following  up  his  success, 
hastened  back  to  Constantinople  to  receive  the  congratu 
lations  of  his  courtiers  and  to  resume  his  indolent  and 
voluptuous  life.  Nothing  else  worthy  of  note  occurred 
during  his  inglorious  reign.  He  died  in  1603  (1012). 

Muhammed  III.  was  the  last  heir  to  the  Ottoman 
throne  who  was  entrusted  with  the  government  of  a  pro 
vince  during  his  father's  lifetime ;  henceforth  all  the  sons 
of  the  sultan  were  kept  secluded  in  a  pavilion  called  the 
Kafes  or  cage  in  the  seraglio  gardens.  This  new  system, 
which  was  necessarily  very  prejudicial  to  the  character  of 
the  future  rulers,  had  its  origin  in  the  same  dread  of  rivals 
that  caused  a  sultan  in  those  times  to  put  all  his  brothers 
to  death  immediately  on  his  accession. 

The  reign  of  Ahmed  I.  is  not  marked  by  any  event  of  Ahmed  1 
importance.  The  peace  of  Sitavorok  (Zsitvatorok)  between 
Turkey  and  Austria,  1606  (1015),  made  no  change  of  any 
moment  in  the  territorial  possessions  of  either  power,  but 
is  interesting  as  being  the  first  treaty  in  which  an  Ottoman 
sultan  condescended  to  meet  a  Christian  prince  on  a  footing 
of  equality.  Hitherto  the  Turkish  monarchs  had  affected 
to  grant  merely  short  truces  to  their  European  enemies. 
But  this  peace  was  to  be  permanent ;  the  annual  payment 
or  tribute  of  thirty  thousand  ducats  by  Austria  was  to  be 
discontinued ;  and  the  ambassadors  sent  from  the  Porte 
were  now  to  be  officials  of  rank,  and  not,  as  formerly, 
menials  of  the  palace  or  camp. 

Ahmed  died  in  1617  (1026)  and  was  succeeded  by  his  Mustafa 
brother  Mustafa  I.  Up  till  this  time  the  succession  had  I- 
been  regularly  from  father  to  son ;  but,  as  Mustafa's  life 
had  been  spared  by  his  brother  on  his  accession,  that  prince 
now  ascended  the  throne  in  preference  to  'Osman,  the 
eldest  son  of  Ahmed  I.  This  arose  from  the  peculiar  nature 
of  the  Turkish  law  of  succession,  which  gives  the  throne 
to  the  eldest  male  relative  of  the  deceased  sovereign. 
Mustafa  was,  however,  imbecile ;  so  after  a  reign  of  three 
months  he  was  deposed,  and  his  nephew  'Osman,  though 
only  fourteen  years  of  age,  seated  on  the  throne  in  his 
stead. 

An  unsuccessful  war  with  Persia,  which  had  been  going  'Osman 
on  for  some  time,  was  now  brought  to  an  end  by  a  treaty  H- 
which  restored  to  the  shah  all  the  territories  conquered 
since  the  days  of  Selfm  II.  In  1621  the  sultan  led  his 
troops  against  Poland,  partially  with  the  view  of  weaken 
ing  the  janissaries,  whom  he  justly  regarded  as  the  most 
deadly  enemies  of  his  empire.  This  expedition  was  not 
attended  by  any  important  results,  neither  Turks  nor  Poles 
gaining  a  decisive  advantage.  On  his  return  'OsmAn 
formed  another  plan  for  freeing  himself  from  his  tyranni 
cal  soldiery :  he  gave  out  that  he  was  going  to  make  the 
pilgrimage  to  Mecca,  but  his  real  intention  was  to  proceed 
only  as  far  as  Damascus,  there  place  himself  at  the  head 
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of  an  Asiatic  army,  and  march  against  the  janissaries  and 
sipahis  in  Constantinople.  But  the  janissaries  heard  of 
this  design  and  rose  in  revolt.  Incited  by  a  vizier  whom 
'Osman  had  deposed,  they  seized  their  sovereign  and 
dragged  him  to  the  state  prison  of  the  Seven  Towers, 
where  shortly  afterwards  he  was  foully  murdered  by  the 
traitor  minister,  1622  (1031). 

The  wretched  Mustafa  was  again  raised  to  the  throne, 
only  to  be  deposed  fifteen  months  afterwards  in  favour  of 
Murad,  the  eldest  surviving  brother  of  'Osman. 

Murad  In  Murad  IV.,  who  succeeded  to  the  supreme  power  in 
1623  (1032),  when  a  child  of  eleven  years,  Turkey  had 
once  more  a  sultan  of  the  old  'Osmanli  type.  Since  the 
death  of  Suleyman  the  empire  had  been  cursed  with  a  suc 
cession  of  rois  faineants,  under  whom  it  had  rapidly  fallen 
to  decay.  The  vigour  and  courage  of  the  new  sultan 
stayed  it  for  a  while  upon  its  downward  course,  and  re 
stored  to  it  something  of  its  bygone  glory.  While  still 
quite  young,  Murad  had  been  compelled  by  the  mutinous 
janissaries  to  deliver  into  their  cruel  hands  his  favourite 
vizier,  Hafiz  Pasha.  This  embittered  him  against  that 
corps,  and,  when  soon  afterwards  the  soldiers  began  openly 
to  discuss  his  deposition,  Murad  swiftly  ani  suddenly  cut 
off  the  ringleaders  and  all  others  whom  he  suspected  of 
disloyalty;  this  struck  fear  into  the  hearts  of  the  dis 
affected  soldiers,  who,  finding  themselves  without  any  to 
organize  or  direct  them,  returned  to  their  allegiance. 
Murad  next  turned  his  attention  to  checking  the  intoler 
able  corruption  and  abuses  which  pervaded  every  depart 
ment  of  the  state.  He  had  but  one  simple  though  terribly 
drastic  method  of  reform, — the  execution  of  every  official 
whom  he  even  suspected  of  any  malpractice.  Having  re 
stored  some  sort  of  order  in  his  capital,  Murad  marched 
against  Persia  and  recaptured  the  city  and  district  of 
Erivan.  Inl638(1048)he  undertook  a  second  and  more 
important  campaign  against  the  same  power.  His  object 
was  the  recovery  of  Baghdad,  which  had  been  taken  by 
the  shah's  troops  some  sixteen  years  before.  The  Persians 
resisted  long  and  gallantly,  but  at  length  the  Turks  carried 
the  city  by  storm,  when  Murad  disgraced  himself  by  the 
slaughter  of  a  vast  number  of  the  inhabitants.  By  the 
peace  which  followed  Turkey  restored  Erivan  to  Persia, 
but  retained  Baghdad,  which  has  been  in  its  hands  ever 
since.  Murad  on  his  return  entered  Constantinople  in 
triumph.  This  sultan  died  in  1640  (1049);  his  death  is 
said  to  have  been  hastened  by  habits  of  intemperance, 
which  he  had  contracted  towards  the  close  of  his  life. 

Ibrahim.  Ibrahim,  the  brother  of  the  late  sultan,  now  mounted 
the  Ottoman  throne.  He  was  another  of  those  wretched 
princes  who  gave  themselves  up  to  the  indulgence  of  their 
own  follies  and  vices  without  bestowing  a  thought  upon 
the  welfare  of  their  people  or  the  prosperity  of  their 
country.  All  the  evils  that  had  been  curbed  for  a  time 
by  the  stern  hand  of  Murad  broke  out  afresh  and  in  worse 
form  than  before.  The  sultan  himself  was  the  most  venal 
of  the  venal.  Shut  up  in  the  seraglio,  he  thought  of 
nothing  but  the  gratification  of  his  own  and  his  favourites' 
caprices;  gem-encrusted  coaches  and  pleasure-boats,  and 
carpets  and  hangings  of  richest  sable  for  his  rooms,  were 
among  the  objects  for  which  he  plundered  his  people  and 
sold  every  office  to  the  highest  bidder.  This  went  on  for 
eight  years,  till  at  length  his  subjects,  weary  of  his  ex 
actions  and  tyranny,  deposed  him,  and  made  his  son  Mu 
hammed,  then  only  seven  years  of  age,  sultan  in  his  room. 
The  only  events  of  note  that  occurred  during  Ibrahim's 
tenure  of  power  are  the  capture  of  Azoff  from  the  Cossacks 
and  the  occupation  of  Crete.  This  island,  which  was  then 
in  the  hands  of  Venice,  was  soon  overrun,  but  it  was  not 
till  well,  on  in  the  next  reign,  after  a  siege  of  twenty  years, 
that  the  Ottomans  succeeded  in  taking  Candia  the  capital. 


The  minority  of  Muhammed  IV.,  who  became  sultan  in  Muham- 
1648  (1058),  was  marked  by  all  the  troubles  and  evils  that med  IV- 
might  have  been  anticipated,  until  the  grand  vizierate  was 
conferred  on  Koprili  Muhammed  in  1656  (1067).  This 
statesman,  who  was  seventy  years  old  when  he  entered 
upon  the  duties  of  prime  minister  of  Turkey,  was  the 
founder  of  an  illustrious  family  of  viziers,  whose  integrity 
and  strength  of  character  did  much  to  counteract  the  per 
nicious  influence  of  degenerate  sultans  and  to  prop  up  for 
a  season  the  declining  empire.  Old  Koprili  accepted  the 
office  of  grand  vizier  only  upon  condition  of  receiving  abso 
lute  power ;  this  he  employed  much  in  the  same  way  as 
Murad  IV.  had  done  when  he  set  about  the  work  of  reform : 
he  executed  every  one  who  fell  under  his  suspicion.  He 
died  in  1661  (1072),  leaving  the  vizierate  to  his  son  Fazil 
Ahmed.  Ahmed  was,  like  his  father,  a  man  of  great 
ability,  and  happily  for  Turkey  he  enjoyed  the  complete 
confidence  of  the  young  sultan,  who  cared  for  nothing  but 
the  chase,  whence  he  is  called  in  the  Ottoman  histories 
Avji  Muhammed  or  Muhammed  the  Huntsman.  Before 
long  Ahmed  was  called  on  to  lead  the  Turkish  army 
against  Austria.  He  took  Neuhausel  and  several  places 
of  little  importance ;  but  near  the  convent  of  St  Gotthard 
(on  the  Raab)  he  was  completely  defeated  in  1664  (1075) 
by  a  smaller  Christian  force  under  Montecuculi.  A  truce 
for  twenty  years  on  the  basis  of  the  treaty  of  Sitavorok 
was  the  result  of  this  battle ;  the  Ottomans,  however,  re 
tained  Neuhausel.  Ahmed  next  appeared  in  arms  in  Crete, 
for  the  purpose  of  bringing  to  a  close  the  siege  of  Candia, 
which  had  been  going  on  ever  since  1648 ;  but  it  was  not 
till  other  three  years  had  passed  that  the  brave  garrison 
opened  the  gates  to  the  grand  vizier,  in  1669  (1079).  The 
sultan  himself  was  induced  to  head  the  next  campaign, 
which  was  undertaken  on  behalf  of  the  Cossacks  of  the 
Ukraine,  who  had  craved  the  protection  of  the  Porte 
against  Poland.  The  Turks  took  the  cities  of  Kamenetz 
and  Lemberg,  whereupon  King  Michael  sued  for  peace, 
1672  (1083),  and  promised  to  make  over  Podolia  and  the 
Ukraine  to  Turkey  and  to  pay  an  annual  tribute  of  220,000 
ducats.  The  sultan  accepted  these  terms  and  returned 
home  in  triumph ;  but  the  Poles  refused  to  be  bound  by 
them,  and  under  the  command  of  Sobieski  they  attacked 
and  defeated  the  troops  of  Ahmed  Pasha.  The  war  lasted 
till  1676,  when  it  was  brought  to  an  end  by  the  treaty  of 
Zurawno,  which  left  the  sultan  in  possession  of  Podolia  and 
almost  all  the  Ukraine.  Three  days  after  this  peace  was 
signed  Ahmed  Pasha  died.  Few  men  have  done  more  to 
ruin  their  country  than  Kara  Mustafa,  who  succeeded 
Ahmed  in  the  grand  vizierate.  His  pet  scheme  was  the 
conquest  of  Germany  and  the  establishment  of  a  great 
Turkish  province  between  the  Danube  and  the  Rhine,  with 
himself  as  nominal  viceroy  but  virtual  sovereign.  He 
accordingly  marched  with  an  enormous  army,  probably  not  Siege  of 
far  off  half  a  million  strong,  against  Vienna.  In  the  Vienna, 
summer  of  1683  (1094)  this  mighty  host  appeared  before 
the  walls  of  the  Austrian  capital.  For  an  account  of  the 
siege,  see  vol.  xix.  p.  296.  A  few  weeks  after  his  discom 
fiture  Kara  Mustafa  was  executed  at  Belgrade  by  the 
sultan's  orders.  Venice  and  Russia  now  declared  war 
against  Turkey;  misfortune  followed  misfortune  ;  city  after 
city  was  rent  away  from  the  empire  ;  the  Austrians  were 
in  possession  of  almost  the  whole  of  Hungary,  the  Italians 
of  almost  all  the  Morea.  At  length  a  severe  defeat  at 
Mohacz,  where  Suleyman  had  triumphed  years  before, 
exhausted  the  patience  of  the  soldiery,  and  Muhammed 
IV.  was  deposed  in  1687  (1099). 

The  first  year  of  the  reign  of  Suleyman  II.,  who  sue-  Suley- 
ceeded  his  brother,  was  marked  by  a  serious  mutiny  of  the  man  IL 
janissaries  of  the  capital,  who,  aided  by  the  dregs  of  the 
population,  created  a  reign  of  terror  in  Constantinople. 
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during  which  they  pillaged  the  palaces  of  the  principal 
officers  of  the  government  and  murdered  the  grand  vizier, 
along  with  many  of  the  members  of  his  household.  The 
Austrians,  under  Charles  of  Lorraine,  Louis  of  Baden,  and 
Prince  Eugene,  were  carrying  all  before  them  in  the  north  : 
Erlau,  Belgrade,  and  Stuhlweissenburg  fell  into  their  hands; 
and  by  the  end  of  1689  the  Ottomans  had  lost  almost  all 
their  former  possessions  beyond  the  Danube.  Meanwhile 
the  Venetian  leader,  Morosini,  was  equally  successful  in  the 
Morea,  completing  the  conquest  of  that  province,  which  he 
added  to  the  dominions  of  St  Mark.  When  matters  had 
come  to  this  pass,  the  sultan  summoned  an  extraordinary 
meeting  of  the  divan  to  consult  on  the  measures  to  be 
taken  to  meet  the  danger  threatening  on  every  hand.  By 
the  unanimous  advice  of  his  ministers,  Suleyman  appointed 
to  the  grand  vizierate  Koprili-zada  Mustafa,  another  son  of 
old  Koprili  Muhammed.  This  statesman,  who  had  been 
trained  in  the  duties  of  office  under  his  father  and  brother, 
worthily  upheld  the  high  name  of  his  house.  He  gave  up 
the  jvhole  of  his  gold  and  silver  plate  to  be  coined  into 
money  wherewith  to  pay  the  troops ;  he  sought  out  the 
best  men  to  fill  positions  of  trust  and  responsibility  in  the 
army  and  navy ;  and  he  exercised  and  encouraged  a  wise 
and  just  policy  of  toleration  towards  the  Christian  subjects 
of  the  sultan.  Such  was  the  confidence  which  his  high 
character  and  illustrious  connexion  inspired  that  large 
numbers  of  volunteers  hastened  to  join  the  Turkish  hosts ; 
and  in  a  very  few  weeks  from  the  time  when  he  took  com 
mand  of  the  army  Mustafa  had  driven  the  Austrians  out 
of  Servia,  and  Belgrade  once  more  received  a  garrison  of 
Ottoman  troops.  Mustafa  returned  in  triumph  to  Con 
stantinople,  where,  early  in  the  summer  of  1691  (1102), 
Suleyman  II.  died,  and  was  succeeded  on  the  throne  by 
his  brother  Ahmed  II. 

Ahmed  The  most  important  event  which  occurred  during  the 
n-  brief  and  disastrous  reign  of  this  monarch  was  the  defeat 
and  death  at  Slankamen  (Szlankament)  of  Koprili-zada 
Mustafa,  who  in  August  1691  advanced  from  Belgrade  to 
attack  the  Austrians  under  Louis  of  Baden.  The  un 
fortunate  result  of  the  battle  was  in  great  measure  owing 
to  the  rashness  of  the  vizier,  who,  in  opposition  to  the 
advice  of  the  oldest  and  most  experienced  of  his  officers, 
refused  to  await  behind  the  lines  the  attack  of  the  enemy. 
The  Ottomans  fought  with  desperate  courage ;  but  the  day 
was  decided  against  them  by  the  death  of  Mustafa,  who 
was  shot  while  cutting  his  way  through  the  Christian  ranks. 
Ahmed  II.  reigned  for  four  years,  during  which  the  hapless 
empire,  besides  continuing  to  suffer  defeat  at  the  hands  of 
foreign  foes,  was  visited  with  the  curses  of  pestilence  and 
domestic  insurrection. 

Mustafa  On  the  death  of  Ahmed  II.  in  the  year  1695  (1106) 
II.  Mustafa  II.,  son  of  Muhammed  IV.,  was  girt  with  the 
sword  of  'Osman.  The  new  sultan,  aware  of  the  pitiful 
condition  to  which  the  empire  had  sunk,  in  part,  at 
least,  through  the  negligence  and  indifference  of  his  pre 
decessors,  resolved  to  restore  the  old  Ottoman  usages,  and 
placed  himself  at  the  head  of  his  armies.  His  first  cam 
paign  was  altogether  successful :  he  recaptured  several 
important  fortresses  and  totally  defeated  a  great  Austrian 
army.  During  the  following  winter  he  worked  hard  to 
repair  the  finances  and  bring  the  forces  of  the  empire 
into  a  higher  state  of  efficiency ;  and,  when  he  set  out  in 
the  spring  against  the  Austrians,  fortune  continued  to 
smile  upon  his  banners.  He  defeated  the  duke  of  Saxe, 
raised  the  siege  of  Temesvar,  and  strengthened  the  garri 
sons  of  those  fortresses  which  Turkey  still  held  in 
Hungary.  But  in  the  next  year,  1697,  all  was  changed  : 
Prince  Eugene  was  at  the  head  of  the  Austrians,  and  on 
the  banks  of  the  Theiss,  near  Zenta,  the  Turks  sustained 
an  overwhelming  defeat,  which  compelled  the  sultan  to 


retreat  to  Temesvar.  Thence  he  returned  to  Constanti 
nople,  and  never  again  led  an  army  against  the  enemy. 
Recourse  was  once  more  had  to  the  house  of  Koprili,  and 
Amuja-zada  Huseyn,  a  nephew  of  old  Koprili  Muhammed, 
was  promoted  to  the  grand  vizierate.  Huseyn  raised  fresh 
troops ;  but  he  saw  that  what  was  really  needful  was  peace, 
and  this  he  succeeded  in  bringing  about.  At  Carlowitz  Peace  of 
on  26th  January  1699  a  peace  was  arranged,  through  theCs.irl°- 
intervention  of  England  and  Holland,  between  Turkey  Wltz' 
on  the  one  hand  and  Austria,  Venice,  Russia,  and  Poland 
on  the  other.  The  basis  of  the  treaty,  agreed  to  with 
certain  modifications,  was  that  each  power  should  retain 
the  territories  in  its  possession  at  the  time  of  opening 
negotiations.  This  arrangement  left  Austria  in  possession 
of  Transylvania  and  almost  all  Hungary  and  Slavonia; 
Venice  remained  mistress  of  its  conquests  in  Dalmatia 
and  the  Morea ;  Poland  received  Podolia ;  and  Russia, 
which  under  Peter  the  Great  was  only  now  becoming  con 
scious  of  its  strength,  retained  Azoff,  which  it  had  wrested 
from  Turkey  three  years  before.  Huseyn  Pasha  took 
advantage  of  the  restoration  of  peace  to  check  the  disorders 
which  had  sprung  up  in  various  parts  of  the  empire,  and 
to  endeavour  to  effect  much -needed  reforms  in  many  de 
partments  of  the  state.  But  unfortunately  his  efforts  were 
thwarted  by  others  less  disinterested  than  himself ;  and, 
broken-hearted  by  the  calamities  of  his  country,  he  retired 
from  office  three  years  after  the  peace  of  Carlowitz,  and 
very  shortly  afterwards  died.  Mustafa  II.  very  soon 
followed  the  example  of  his  minister,  and  abdicated  in 
1703  (1115)  in  favour  of  his  brother  Ahmed  III. 

Although  the  peace  of  the  empire  was  often  broken  Ahmed 
during  his  reign,  Ahmed  III.  was  not  of  a  warlike  disposi- I!I- 
tion,  and  all  the  representations  and  entreaties  of  Charles 
XII.  of  Sweden,  who  after  the  disaster  of  Pultowa  had 
taken  refuge  in  Turkey,  failed  to  induce  him  to  re-open 
hostilities  with  the  czar.  In  1710  Nu'man  Pasha,  son  of 
Amuja-zada  Huseyn,  and  the  last  of  the  Koprili  family,  was 
appointed  grand  vizier.  Though  able  and  tolerant,  he  was 
so  much  addicted  to  interfering  in  the  business  of  his  sub 
ordinates  that  he  became  the  object  of  general  dislike, 
and  was  dismissed  from  his  office  after  holding  it  for  four 
teen  months.  The  menacing  preparations  of  Russia  in  the 
south  had  more  influence  with  the  Porte  than  the  prayers 
of  the  Swedish  king,  and  in  1711  the  new  grand  vizier, 
Baltaji  Muhammed,  marched  into  Moldavia  to  meet  the 
forces  of  Peter  the  Great,  who  had  formed  an  entrenched 
camp  near  the  village  of  Hush,  on  the  right  bank  of  the 
Pruth.  Here  the  vizier  blockaded  him,  and  after  two  days' 
severe  fighting  compelled  him  to  surrender  with  all  his 
army.  By  the  treaty  which  followed  the  czar  pledged 
himself,  among  other  things,  to  restore  the  fortress  of  Azoff 
and  all  its  dependencies  to  the  sultan,  and  to  grant  the  king 
of  Sweden  a  free  and  safe  passage  to  his  own  country 
through  the  Muscovite  dominions.  The  lenity  of  Baltaji 
Muhammed  in  not  destroying  the  czar  and  his  army  when 
they  were  within  his  grasp  caused  such  discontent  at  Con 
stantinople  that  he  was  dismissed  from  the  vizierate,  which 
was  conferred  on  'AH  Pasha,  known  as  Damad  'All  or  'Ali 
the  Son -in -Law,  from  the  circumstance  of  his  having 
married  a  daughter  of  the  sultan.  This  vizier  distinguished 
himself  by  winning  back  from  Venice  the  whole  of  the 
Morea  in  a  single  campaign  (1715).  His  next  venture, 
a  war  against  Austria,  undertaken  in  the  following  year, 
had  a  very  different  issue,  he  himself  being  slain  and  his 
army  routed  in  a  great  battle  at  Peterwardein.  Next  year 
Prince  Eugene,  the  conqueror  of  Damad  'All,  laid  siege  to 
Belgrade,  which  he  forced  to  capitulate  after  driving  off  a 
large  army  sent  by  the  Turks  to  its  relief.  These  events  Treaty  of 
led  to  the  peace  of  Passarowitz  in  1718,  by  which  Austria  Passar°- 
^quired  that  portion  of  Hungary  which  had  remained  in  Wltz- 
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the  possession  of  Turkey,  as  well  as  extensive  territories  in 
Servia  and  Walachia.  The  grand  vizier  Ibrahim,  another 
son-in-law  of  the  sultan,  who  was  at  the  head  of  affairs  from 
1718  to  1730,  contrived  to  secure  for  the  empire  an  un 
usually  long  respite  from  internal  disorders ;  but  the  sultan's 
love  of  costly  pomp  and  splendour  and  the  luxurious  magni 
ficence  of  his  court  rendered  him  so  unpopular  that,  in 
consequence  of  a  riot  in  the  autumn  of  1730  (1143),  he 
voluntarily  abdicated  the  throne,  and  his  nephew  Mahmiid 
I.  became  padishah  in  his  stead.  (E.  J.  w.  G.) 

History  from  1718. 

Mahimul      With  the  treaty  of  Passarowitz  the  Venetian  republic 
I-  disappears  from  the  scene  of  Turkish  warfare.      Russia 

gradually  becomes  a  more  formidable  enemy  than  Austria ; 
and  the  subject  Christian  races  imperceptibly  enter  on  the 
first  stages  of  national  consolidation  and  revival.  After 
the  long  and  resultless  war  with  Persia  hostilities  again 
Wars  broke  out  with  Russia  in  1736.  Marshal  Munnich  stormed 
'"th .  the  lines  of  Perekop  and  devastated  the  Crimea ;  but  he 
Russia.  wag  unabie  to  maintain  his  army  there  and  retreated  with 
greatly  diminished  forces.  Azoff  was  taken  by  General 
Lascy ;  and  in  the  following  year  Otchakoff  fell  into  the 
hands  of  Munnich,  while  the  Crimea  was  again  invaded 
and  ravaged.  Austria  now  joined  Russia,  and  the  Porte 
had  to  sustain  a  war  in  Servia  and  Bosnia  as  well  as  on 
the  coasts  of  the  Black  Sea.  The  double  combat  was 
carried  on  with  very  different  results.  While  the  Russians 
won  victory  after  victory,  and  finally  penetrated  into  the 
heart  of  Moldavia,  the  Austrians  were  defeated  and  driven 
across  the  Danube.  On  their  advancing  from  Belgrade 
in  the  summer  of  1739  they  were  defeated  with  great  loss 
at  Krotzka,  and  compelled  to  sue  for  peace.  The  treaty 
of  Belgrade,  which  was  signed  on  1st  September  1739, 
restored  to  the  Porte  Belgrade  and  Orsova,  with  the 
portions  of  Servia,  Bosnia,  and  Walachia  which  it  had 
ceded  to  Austria  at  the  peace  of  Passarowitz.  Russia, 
unable  to  continue  the  war  with  a  victorious  Turkish  army 
ready  to  fall  upon  its  flank,  had  to  conclude  peace  on  very 
moderate  terms.  It  received  Azoff,  but  under  a  stipulation 
that  the  fortifications  should  be  razed,  and  that  no  Russian 
vessels  of  war  should  be  kept  either  on  the  Black  Sea  or 
on  the  Sea  of  Azoff.  The  peace  was  the  last  advantageous 
one  made  by  the  Porte  without  allies ;  and  the  succeeding 
thirty  years  were  on  the  whole  a  period  of  respite  from 
misfortune. 

Mustafa  After  this  followed  the  wars  with  the  empress  Catherine, 
m-  before  whose  genius  and  resources  it  seemed  as  if  Turkey 
must  inevitably  sink  into  nothingness.  The  first  contest 
was  provoked  by  the  armed  intervention  of  the  empress  in 
Polish  affairs  and  her  well-known  intrigues  with  rebellious 
subjects  of  the  Porte.  War  was  rashly  declared  by  Mustafa 
III.  in  October  1768.  In  1769  the  Russians  entered 
Moldavia  and  captured  the  fortress  of  Choczin  (Chotim) ; 
in  the  following  year  their  armies  made  good  the  conquest 
of  Moldavia  and  Walachia,  while  a  fleet  from  the  Baltic 
entered  the  Greek  Archipelago  and  landed  troops  in  the 
Morea.  The  Greeks  of  the  Morea  rose  in  insurrection ; 
they  were,  however,  overpowered,  and  the  small  Russian 
force  withdrew,  leaving  the  Greeks  to  the  vengeance  of 
their  conquerors.  At  sea  the  Turks  suffered  a  severe  defeat 
near  Chios,  and  their  fleet  was  subsequently  blockaded  and 
set  on  fire  in  the  Bay  of  Tchesme,  the  principal  officers  in 
the  Russian  navy  being  Englishmen.  Assistance  was, 
moreover,  given  by  the  Russians  to  Ali  Bey,  a  Mameluke 
chieftain  who  was  in  rebellion  against  the  Porte  in  Egypt, 
and  to  Tahir,  a  sheikh  who  had  made  himself  independent 
ofCriniea  a^  -^-cre-  In  1771  the  Russians  invaded  and  conquered 
by  the  Crimea.  Austria  now  took  alarm,  and  signed  a  con- 

Russia,     vention  with  the  Porte  preparatory  to  armed  intervention. 


But  the  partition  of  Poland  reunited  the  three  neighbour 
ing  Christian  powers  and  prevented  a  general  war.  An 
armistice  was  agreed  upon  between  Russia  and  the  Porte, 
and  negotiations  followed.  These  were  broken  off  in  1773. 
The  Russians  crossed  the  Danube,  and,  though  unsuccess 
ful  in  their  attempts  upon  Silistria  and  Varna,  so  com 
pletely  defeated  the  Turkish  forces  in  the  field  that  on 
21st  July  1774  the  Porte  concluded  peace  at  Kutchuk- 
Kainardji  under  conditions  more  unfavourable  than  those 
which  it  had  rejected  in  the  previous  year.  The  Tartar 
territory  of  the  Crimea,  with  Kuban  and  the  adjoining 
districts,  was  made  into  an  independent  state,  Russia 
retaining  Azoff,  Kertch,  and  Kinburn.  Moldavia  and 
Walachia  were  restored,  but  on  the  condition  that,  as 
occasion  might  require,  the  Russian  minister  at  Constan 
tinople  might  remonstrate  in  their  favour.  Russia,  in  fact, 
was  given  a  species  of  protectorate  over  these  provinces. 
Permission  was  given  to  Russia  to  erect  a  church  in  Con 
stantinople,  and  the  following  engagement  was  made : 
"  The  Porte  promises  to  protect  the  Christian  religion  and 
its  churches;  and  it  also  allows  the  court  of  Russia  to 
make  upon  all  occasions  representations  as  well  in  favour 
of  the  new  church  at  Constantinople  as  on  behalf  of  its 
ministers,  promising  to  take  such  representations  into  con 
sideration."  Out  of  this  clause  arose  the  claim  of  Russia 
to  the  right  of  protection  over  all  the  Christian  subjects 
of  the  Porte,  though  the  specific  right  of  intervention  was 
clearly  attached  only  to  a  single  church  and  its  ministers. 
By  other  clauses  in  the  treaty  the  obligations  restraining 
Russia  from  making  fortifications  and  placing  ships  of  war 
on  the  Black  Sea  were  annulled.  It  received  the  right 
of  free  navigation  for  its  merchant  ships  on  all  Turkish 
waters,  and  the  right  of  placing  consuls  at  all  Turkish 
ports.  These  last  two  conditions  were  of  great  historical 
importance  through  their  effect  upon  Greece.  The  consuls 
appointed  were  usually  Greek  traders,  and  permission  to 
carry  the  Russian  flag  was  indiscriminately  given  to  Greek 
vessels.  Hence  there  followed  that  great  development  of 
Greek  commerce,  and  of  the  Greek  merchant  navy,  which 
in  half  a  century  made  the  insurgent  Greeks  more  than  a 
match  for  the  Turks  at  sea. 

The  stipulation  that  the  Crimea  and  adjoining  districts 
should  be  made  into  an  independent  state  was  of  course 
not  intended  by  Russia  to  be  anything  more  than  a  veil  for 
annexation  ;  and  in  1783  Catherine  united  this  territory  to 
her  dominions.  She  had  now  definitely  formed  the  plan 
of  extinguishing  Turkish  sovereignty  in  Europe  and  placing 
her  younger  grandson  on  the  throne  of  a  restored  Greek 
kingdom.  The  boy  was  named  Constantine;  his  whole 
education  was  Greek  and  such  as  to  fit  him  for  the  throne 
of  Constantinople.  Joseph  II.  of  Austria  threw  himself  War  with 
eagerly  into  the  plan  for  a  partition  of  the  Ottoman  empire,  Rus 
and  in  1788  followed  Russia  into  war.  While  the  Russians  a1n_di 
besieged  Otchakoff,  Joseph  invaded  Bosnia ;  but  he  was 
unsuccessful  and  retired  ingloriously  into  Hungary.  Otcha 
koff  was  stormed  by  Suwaroff  on  16th  December  1788. 
In  the  following  year  the  Turkish  armies  were  overthrown 
by  Suwaroff  in  Moldavia  and  by  the  Austrian  Laudon 
on  the  south  of  the  Danube.  The  fate  of  the  Ottoman 
empire  seemed  to  tremble  in  the  balance ;  it  was,  how 
ever,  saved  by  the  convulsions  into  which  Joseph's  reckless 
autocracy  had  thrown  his  own  dominions,  and  by  the  triple 
alliance  of  England,  Prussia,  and  Holland,  now  formed  by 
Pitt  for  the  preservation  of  the  balance  of  power  in  Europe. 
Joseph  died  in  1790 ;  his  successor  Leopold  II.  entered 
into  negotiations,  and  concluded  peace  at  Sistova  in  August 
1791,  relinquishing  all  his  conquests  except  a  small  district 
in  Croatia.  Catherine  continued  the  war  alone.  Ismail 
was  captured  by  Suwaroff  with  fearful  slaughter,  and  the 
Russian  armies  pushed  on  south  of  the  Danube.  Pitt,  with 
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the  triple  alliance,  attempted  to  impose  his  mediation  on 
the  empress  Catherine,  and  to  induce  her  to  restore  all 
her  conquests.  She  refused,  and  both  Prussia  and  Eng 
land  armed  for  war ;  but  public  opinion  declared  so  strongly 
against  the  minister  in  England  that  it  was  impossible  for 
him  to  pursue  his  plan.  Catherine  nevertheless  found  it 
in  her  interest  to  terminate  the  war  with  the  Porte.  Poland 
claimed  her  immediate  attention;  and,  adjourning  to  a 
more  convenient  season  her  designs  upon  Constantinople, 
she  concluded  the  treaty  of  Jassy  in  January  1792,  by 
which  she  added  to  her  empire  Otchakoff,  with  the  sea 
board  as  far  as  the  Dniester.  The  protectorate  of  Kussia 
over  Tiflis  and  Kartalinia  was  recognized. 

Catherine's  successor  Paul  (1796-1801)  made  it  his 
business  to  reverse  his  mother's  policy  by  abandoning  the 
Affairs  attack  on  Turkey.  Bonaparte's  invasion  of  Egypt  and 
in  Egypt  the  destruction  of  the  French  fleet  by  Nelson  at  the  battle 
and.  of  the  Nile  led  the  Porte  to  join  the  second  coalition 
Syna'  against  France.  Bonaparte,  invading  Syria,  was  checked 
and  turned  back  at  Acre,  where  Jezzar  Pasha  was  assisted 
in  his  strenuous  defence  by  an  English  squadron  under 
Sir  Sidney  Smith.  A  Turkish  army  was  meanwhile  trans 
ported  from  Rhodes  to  the  Egyptian  coast.  This  army  was 
destroyed  by  Bonaparte  on  his  return  to  Egypt  at  the 
battle  of  Aboukir  on  25th  July  1799,  after  which  Bona 
parte  set  sail  for  France,  leaving  the  Egyptian  command 
to  Kleber.  K16ber,  cut  off  from  all  communication  with 
France  and  threatened  by  superior  Turkish  forces,  entered 
into  a  convention  at  El  Arish  for  the  evacuation  of  Egypt. 
This  convention,  however,  was  annulled  by  Lord  Keith, 
the  English  admiral,  and  K16ber  replied  by  giving  battle 
to  the  Turks  and  defeating  them  at  Heliopolis  on  20th 
March  1 800.  Egypt  was  finally  wrested  from  the  French  by 
the  English  expedition  under  Abercromby,  and  restored  to 
the  sultan.  The  Ionian  Islands,  which  France  had  taken 
from  Venice  at  the  time  of  the  treaty  of  Campo  Formio, 
were  conquered  by  a  combined  Russian  and  Turkish  force, 
and  were  established  as  a  republic,  at  first  under  the  joint 
protectorate  of  Russia  and  the  Porte,  afterwards  under 
the  sole  protectorate  of  Russia.  The  former  Venetian 
ports  on  the  mainland  of  Epirus  and  Albania  were  given  up 
to  Turkey.  Somewhat  later,  under  pressure  from  St  Peters 
burg,  the  sultan  undertook  not  to  remove  the  hospodars, 
or  governors,  of  Walachia  and  Moldavia  without  consult 
ing  Russia,  and  to  allow  no  Turks  except  merchants  and 
traders  to  enter  those  territories. 

Internal  On  the  restoration  of  peace  France  reassumed  its  ancient 
condi-  position  as  the  friend  and  ally  of  the  Porte.  The  sultan 
now  on  the  throne  was  Sellm  III.  (1789-1807).  Though 
the  results  of  the  war  of  the  second  coalition  had  been 
favourable  to  Turkey,  the  Ottoman  empire  was  in  a  most 
perilous  condition.  Everywhere  the  provincial  governors 
were  making  themselves  independent  of  the  sultan's  author 
ity  ;  a  new  fanatical  sect,  the  Wahhabees,  had  arisen  in 
Arabia  and  seized  upon  the  holy  places ;  the  janissaries 
were  rebellious  and  more  formidable  to  their  sovereign 
than  to  a  foreign  enemy;  and  the  Christian  races  were 
beginning  to  aspire  to  independence.  It  had  seemed 
for  a  while  as  if  the  first  to  rise  against  the  Porte 
would  be  the  Greeks,  among  whom  the  revolutionary 
influences  of  1789  and  the  songs  of  the  poet  Rhegas,  put 
to  death  by  the  Turks  in  1798,  stirred  deep  feelings  of 
hatred  against  their  oppressors.  .Circumstances,  however, 
postponed  the  Greek  revolt  and  accelerated  that  of  the 
Servians.  In  the  country  immediately  south  of  the  Danube 
the  sultan's  authority  was  defied  by  the  janissaries  settled 
about  Belgrade  and  by  Passwan  Oglu,  ruler  of  Widdin 
in  Bulgaria.  The  pasha  of  Servia,  hard  pressed  by  these 
rebels,  called  upon  the  rayas  to  take  up  arms  in  defence 
of  the  sultan.  They  did  so,  and  in  1804  the  janissaries 
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answered  by  a  series  of  massacres  in  the  Servian  villages. 
The  Servians  now  rose  as  a  nation  against  the  janissaries.  Servian 
Kara  George  became  their  chief,  and  in  combination  with  revo!t- 
the  pasha  of  Bosnia,  acting  under  the  sultan's  orders,  ex 
terminated  the  janissaries  or  drove  them  out  of  the 
country.  Victorious  over  one  oppressor,  the  Servians  re 
fused  to  submit  to  another.  They  carried  on  the  war 
against  the  sultan  himself,  and  at  the  suggestion  of  Russia 
sent  envoys  to  Constantinople  demanding  that  for  the 
future  the  fortresses  of  Servia  should  be  garrisoned  only 
by  Servian  troops. 

When  the  third  European  coalition  against  France  was  Difficul- 
in  course  of  formation  Russian  and  French  influences  were ties, of 
in  rivalry  at  Constantinople.  The  victories  of  Napoleon  jjj1™ 
in  1805  gave  him  the  ascendency,  and  his  envoy  prevailed  reigns_ 
upon  the  sultan  to  dismiss,  without  consulting  Russia,  the 
hospodars  of  Walachia  and  Moldavia,  who  were  considered 
to  be  agents  of  the  court  of  St  Petersburg.  This  was  a 
breach  of  the  engagement  made  by  the  sultan  in  1802, 
and  it  was  followed  by  the  entry  of  Russian  troops  into 
the  principalities.  England,  as  the  ally  of  Russia,  sent  a 
fleet  under  Admiral  Duckworth  through  the  Dardanelles 
to  threaten  Constantinople.  While  the  admiral  wasted 
time  in  negotiations,  the  French  ambassador,  General 
Sebastiani,  taught  the  Turks  how  to  fortify  their  capital. 
The  English  admiral  found  that  he  could  do  nothing,  and 
repassed  the  Dardanelles,  suffering  some  loss  on  the  passage. 
The  war  on  the  Danube  was  not  carried  on  with  much 
vigour  on  either  side.  Alexander  was  occupied  with  the 
struggle  against  Napoleon  on  the  Vistula-;  Sellm  III.  was 
face  to  face  with  mutiny  in  Constantinople,  having  brought 
upon  himself  the  bitter  hatred  of  the  janissaries  by  attempt 
ing  to  form  them  into  a  body  of  troops  drilled  and  discip 
lined  after  the  methods  of  modern  armies  While  the 
military  art  in  Europe  had  been  progressing  for  centuries, 
Turkey  had  made  no  other  changes  in  its  military  system 
than  those  which  belonged  to  general  decay.  Its  troops 
were  a  mere  horde,  capable  indeed  of  a  vigorous  assault 
and  of  a  stubborn  defence,  but  utterly  untrained  in  exer 
cises  and  manoeuvres,  and  almost  ignorant  of  the  meaning 
of  discipline.  Sellm  was  a  reformer  in  government  and 
administration  as  well  as  in  military  affairs.  He  broke 
from  the  traditions  of  his  palace,  and  began  a  new  epoch 
in  Turkish  history;  but  the  influences  opposed  to  him 
were  too  strong,  and  a  mutiny  of  the  janissaries  in  Con 
stantinople  deprived  him  of  his  crown.  He  was  allowed 
to  live,  but  as  a  prisoner,  while  the  puppet  of  the  janis 
saries,  Mustafa  IV.,  was  placed  on  the  throne  (May  1807). 

A  few  weeks  after  this  event  the  treaty  of  Tilsit  ended 
the  war  between  France  and  Russia,  and  provided  for  the 
nominal  mediation  of  Napoleon  between  Russia  and  the 
Porte.  A  truce  followed  between  the  armies  on  the  Danube. 
Among  the  Turkish  generals  who  had  understood  the  neces 
sity  of  Selim 's  reforms,  and  who  were  prepared  to  support 
him  against  the  janissaries,  was  Bairaktar,  commander  at  Bairak- 
Rustchuk.  As  soon  as  the  truce  gave  him  freedom  of  tar. 
action,  Bairaktar  marched  upon  Constantinople.  Leading 
his  troops  against  the  palace,  he  demanded  the  restoration 
of  Selfm.  As  the  palace  gates  were  closed,  Bairaktar 
ordered  an  assault ;  but  at  the  moment  when  his  troops 
were  entering  Sellm  was  put  to  death.  Besides  Mustafa 
there  was  only  one  member  of  the  house  of  Osman  remain 
ing,  his  brother  Mahmud,  who  concealed  himself  in  the 
furnace  of  a  bath  until  the  palace  was  in  the  hands  of 
Bairaktar's  soldiers.  He  was  then  placed  on  the  throne  Mahmud 
(July  1808).  For  a  while  Bairaktar  governed  as  grand  II. 
vizier.  He  was  rash  enough,  however,  to  dismiss  part  of 
his  own  soldiers  from  Constantinople.  The  janissaries 
attacked  him  in  his  palace.  A  tower  in  which  he  defended 
himself  was  blown  up,  and  after  a  battle  in  the  streets  of 
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Constantinople  between  the  janissaries  and  the  remainder 
of  Bairaktar's  troops,  during  which  the  dethroned  sultan 
Mustafa  \vas  put  to  death,  the  janissaries  remained  con 
querors,  and  Mahmud  was  forced  to  submit  to  their  de 
mands.  The  innovations  of  the  late  reign  were  abolished, 
and  for  a  while  Mahmud  seemed  content  to  reign  as  ser 
vant  of  the  reaction. 

It  is  well  known  that  plans  for  the  partition  of  the  Otto 
man  empire  occupied  Napoleon  and  Alexander  at  Tilsit. 
Austria,  though  unwilling  to  see  Russia  aggrandized,  was 
prepared  in  the  last  resort  to  combine  with  the  dismember 
ing  powers,  if  all  attempts  to  prevent  the  execution  of  the 
plan  by  diplomatic  means  should  fail.  But  after  a  few 
years  the  alliance  declined  and  a  war  between  France  and 
Russia  was  seen  to  be  inevitable.  Meanwhile  the  conflict 
on  the  Danube  had  been  resumed,  and  the  Servians  were 
still  in  arms.  The  Russians  had  advanced  into  Bulgaria 
and  captured  Silistria.  England,  which  had  made  peace 
with  Turkey  in  1809,  sought  to  reconcile  the  belligerents, 
in  order  that  the  czar  might  be  free  to  employ  his  whole 
Peace  of  force  against  Napoleon.  In  May  1812  a  treaty  was  signed 
Bucha-  at  Bucharest,  by  which  Bessarabia  was  ceded  to  Russia, 
^  the  river  Pruth  becoming  the  boundary  of  the  two  empires. 
The  Porte  in  this  treaty  promised  to  grant  an  amnesty  to 
the  Servians,  to  leave  to  them  the  management  of  their 
internal  affairs,  and  to  impose  upon  them  only  moderate 
taxes.  These  promises,  however,  were  neither  accepted 
by  the  Servians  as  a  sufficient  concession,  nor  were  they 
observed  by  the  Porte.  The  Servians  continued  to  fight, 
and  ultimately  secured  their  autonomy  about  1817  without 
help  from  Russia. 

Mahmud's  Mahmud  II.  (1808-1839)  was  the  only  sultan  of  modern 
rnle-  times  who  possessed  the  qualities  of  a  great  ruler.  Brought 
up  in  the  seclusion  of  the  seraglio  till  the  age  of  twenty- 
three,  when  he  was  suddenly  placed  on  the  throne,  it  is 
surprising  that  he  should  have  shown  the  power,  the  re 
solution,  and  the  intelligence  which  marked  his  govern 
ment.  The  difficulties  of  his  reign  were  enormous.  He 
belonged  to  an  epoch  when  the  Ottoman  empire  might 
fairly  be  considered  as  in  actual  dissolution.  This  he  to 
some  extent  arrested,  and  the  reforms  which  he  effected, 
partial  and  imperfect  as  they  were,  have  prolonged  the 
existence  of  the  Turkish  state  to  our  own  day.  The  first 
and  most  obvious  internal  danger  to  be  met  was  the  insub 
ordination  of  the  provincial  pashas.  Against  these  rebelli 
ous  servants  Mahrnud  waged  a  persistent  and  unwearying 
war,  now  employing  them  against  one  another,  now  crush 
ing  them  by  his  own  armed  force.  One  of  the  most  for- 
Ali Pasha  midable  was  Ali  Pasha  of  Janina,  who  had  made  himself 
of  Janina.  master  of  Albania  and  part  of  Greece.  When  Mahmud 
in  1820  threw  his  armies  upon  this  chieftain,  the  outbreak 
of  hostilities  in  Epirus  was  the  signal  for  the  insurrection 
of  Greece.  While  Hypsilanti,  grandson  of  a  hospodar  of 
Moldavia  who  had  been  put  to  •  death  by  the  Porte,  raised 
the  standard  of  revolt  in  Moldavia,  asserting  that  Russia 
had  promised  the  Christians  its  support,  the  Greeks  of 
Greek  re-  the  Morea  rose  and  exterminated  the  Turkish  population 
among  them.  Hypsilanti  was  soon  crushed ;  and  the  ris 
ing  in  the  Morea  was  answered  by  massacres  of  the  Greeks 
in  the  principal  cities  of  the  empire,  and  by  the  execution 
of  Gregory,  patriarch  of  Constantinople,  the  head  of  the 
Greek  Church.  These  deeds  of  violence  excited  the  utmost 
indignation  in  Russia.  A  despatch  was  sent  to  Constanti 
nople,  calling  upon  the  Porte  to  restore  the  churches  which 
had  been  destroyed,  to  guarantee  the  inviolability  of 
Christian  worship  in  the  future,  and  to  discriminate  in  its 
punishments  between  the  innocent  and  the  guilty.  These 
demands  were  presented  as  an  ultimatum  by  the  Russian 
ambassador,  who,  not  receiving  an  answer  within  the  time 
allowed,  quitted  Constantinople  (27th  July  1821).  The 
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influence  of  Austria  and  England,  however,  restrained  the 
emperor  Alexander  from  declaring  war,  and  the  Greeks 
were  left  to  sustain  their  combat  by  themselves.  As  long 
as  Ali  Pasha  was  unsubdued,  the  only  forces  which  the 
sultan  could  employ  against  the  Greeks  were  irregular 
bands  of  volunteers.  It  was  by  one  of  these  hordes  that 
the  fearful  massacres  of  Chios,  in  the  spring  of  1822,  were 
perpetrated.  In  that  same  spring,  however,  the  overthrow 
and  death  of  Ali  set  free  the  regular  troops.  Two  armies 
of  considerable  strength  now  moved  southwards  from 
Thessaly,  with  the  object  of  reducing  the  country  north 
of  the  Gulf  of  Corinth  and  then  uniting  to  conquer  the 
Morea.  The  western  army,  commanded  by  Omer  Brionis, 
was  checked  by  the  Suliotes,  and  subsequently  beaten  back 
by  the  defenders  of  Missolonghi.  The  eastern  army,  after 
advancing  under  the  command  of  Dramali  into  the  Morea, 
was  compelled  to  retreat.  But  the  passes  in  its  rear  had 
been  seized  by  the  Greeks  ;  on  all  sides  the  enemy  closed 
in  upon  it  ;  and  it  was  only  through  the  disorders  of  the 
Greeks  themselves  that  Dramali's  force  escaped  annihila 
tion.  Of  those  who  survived  the  encounter  most  perished 
by  sickness  and  famine  in  the  neighbourhood  of  Corinth. 
Nor  was  the  fortune  of  the  Ottomans  better  at  sea.  The 
destruction  of  their  admiral's  vessel  with  all  its  crew  by 
the  fire-ship  of  the  Greek  captain,  Kanaris,  caused  such 
terror  that  all  further  attempts  to  reduce  the  islands  were 
abandoned,  and  the  fleet  returned  to  the  Dardanelles. 

After  an  interval  of  ineffective  land  warfare,  the  sultan 
determined  to  call  upon  Mehemet  Ali,  pasha  of  Egypt,  for 
assistance.  Mehemet  had  risen  to  power  in  the  disturbed 
period  that  followed  the  expulsion  of  the  French  from 
Egypt.  He  had  a  more  powerful  fleet  than  that  of  his 
sovereign,  and  an  army  disciplined  after  the  European 
system.  In  calling  upon  his  powerful  vassal  for  help  the 
sultan  must  have  been  aware  of  the  dangers  which  his  ag 
grandizement  would  involve.  Mehemet  eagerly  responded  Mehemet 
to  Mahmud's  call  ;  and  his  son  Ibrahim,  in  command  of  a  Ali>s  as- 
powerful  armament,  set  sail  in  the  spring  of  1824  fromistance 
Alexandria  against  Crete.  This  island  was  rapidly 
quered,  and  Ibrahim,  after  failing  in  some  combined  opera 
tions  against  Samos,  crossed  over  to  the  Morea.  Here  he 
marched  across  the  peninsula,  carrying  all  before  him. 
Nauplia  alone  maintained  its  defence,  while  the  Egyptian 
sent  out  his  harrying  columns,  slaughtering  and  devastat 
ing  in  every  direction.  From  the  Morea  Ibrahim  was 
summoned  to  assist  the  Turks,  who  had  been  for  nine 
months  unsuccessfully  engaged  in  a  second  siege  of  Mis 
solonghi.  Ibrahim  began  his  siege  operations  in  the 
beginning  of  1826  ;  but  it  was  not  for  three  months  more 
that  Missolonghi  fell.  The  tide  of  Ottoman  conquest 
moved  on  eastwards,  and  the  acropolis  of  Atlfens  capitu 
lated  in  the  following  year.  But  the  defence  of  Misso 
longhi  had  lasted  long  enough  to  bring  the  powers  of 
Europe  into  the  field.  On  the  death  of  the  emperor 
Alexander  at  the  end  of  1825,  Canning  sent  the  duke 
of  Wellington  to  St  Petersburg  to  negotiate  conditions 
of  joint  diplomatic  action  on  the  part  of  England  and 
Russia.  A  protocol  signed  at  St  Petersburg  on  4th  April 
1826  fixed  the  conditions  on  which  the  mediation  of  Great 
Britain  was  to  be  tendered  to  the  Porte.  Greece  was  to 
remain  tributary  to  the  sultan,  but  to  be  governed  by  its 
own  elected  authorities  and  to  be  independent  in  its  com 
mercial  relations.  The  surviving  Turkish  population  was 
to  be  removed  from  Greece  ;  all  property  belonging  to 
Turks,  whether  on  the  continent  or  the  islands,  was  to  be 
purchased  by  the  Greeks.  This  protocol  was  developed 
into  the  treaty  of  London  between  England,  Russia,  and 
France,  signed  in  July  1827,  by  which  the  three  powers 
bound  themselves  to  put  an  end  to  the  conflict  in  the 
East.  In  pursuance  of  this  treaty  the  mediation  of  the 
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powers  was  offered  to  the  Porte,  and  an  armistice  demanded. 
It  was  contemptuously  refused.  The  united  fleets  of  the 
powers  consequently  appeared  before  Navarino,  where  Ibra 
him  was  assembling  his  forces  for  an  expedition  against 
Battle  of  Hydra.  After  a  vain  attempt  at  negotiation,  they  entered 
Nava-  the  harbour  and  fought  the  battle  of  Navarino,  on  20th 
rino-  October  1 827,  in  which  the  Turco-Egyptian  fleet  was  totally 
destroyed.  Canning  had  just  died ;  his  successors  could 
only  speak  of  Navarino  as  an  "untoward  event"  and  with 
draw  from  further  interference,  leaving  Russia  and  the  Porte 
face  to  face.  After  a  proclamation  by  the  sultan  calling 
the  Mohammedans  to  arms,  war  was  declared  by  Russia 
in  April  1828.  The  moment  was  singularly  favourable  for 
Russia,  for  Mahmud  had,  little  more  than  a  year  before, 
Suppres-  exterminated  the  janissaries.  After  bringing  over  soldiers 
sion  of  from  Asia  to  make  him  secure  of  victory  in  the  event  of 
a  conflict,  he  had  called  upon  the  janissaries  to  contribute 
a  certain  number  of  men  to  the  regiments  about  to  be 
formed  on  the  European  pattern.  The  janissaries  refused 
and  raised  the  standard  of  rebellion.  Mahmud  opened 
fire  on  them  with  cannon,  and  the  slaughter  did  not  cease 
until  the  last  of  them  had  perished.  The  great  difficulty 
in  the  way  of  a  military  reorganization  was  thus  removed, 
and  the  newly-modelled  regiments  were  raised  to  about 
War  40,000  men.  Small  as  the  army  was  with  which  he  had 
to  meet  the  Russian  invasion  in  1828,  the  campaign  of  that 
sia>  year  was  honourable  to  the  Turkish  arms.  Though  Varna 
fell  into  the  hands  of  the  Russians,  Silistria  and  Shumla 
were  successfully  defended,  and  the  Russians,  after  suffering 
great  losses,  were  compelled  to  withdraw  to  winter  quarters 
on  the  Danube.  In  the  following  year  they  advanced 
through  Bulgaria,  defeated  the  Turks  at  Kulevtcha,  and, 
after  the  surrender  of  Silistria,  crossed  the  Balkans  under 
the  command  of  Diebitsch.  They  reached  Adrianople, 
which  immediately  capitulated.  Diebitsch,  concealing  the 
real  weakness  of  his  force,  sent  out  detachments  towards 
the  Euxine  and  the  ^gean,  while  the  centre  of  his  army 
marched  on  Constantinople.  Had  the  sultan  known  the 
insignificant  number  of  his  enemy,  he  might  safely  have 
defied  him.  But  the  wildest  exaggerations  were  current 
in  the  capital;  Kars  and  Erzeroum  had  fallen  into  the 
hands  of  Paskiewitch,  commander  of  the  czar's  forces  in 
Asia ;  and  in  Constantinople  the  friends  of  the  slaughtered 
janissaries  threatened  revolt.  Mahmud  listened  to  the 
advocates  of  peace,  and  on  14th  September  hostilities  were 
Treaty  of  brought  to  a  close  by  the  treaty  of  Adrianople.  This  treaty 
Adrian-  gave  Russia  the  ports  of  Anapa  and  Poti  on  the  eastern 
coast  of  the  Black  Sea;  but  its  most  important  clauses 
were  those  which  confirmed  and  extended  the  protectorate 
of  the  czar  over  the  Danubian  principalities.  The  office 
of  hospodar,  hitherto  tenable  for  seven  years,  was  now 
made  an  appointment  for  life,  and  the  sultan  undertook  to 
permit  no  interference  on  the  part  of  neighbouring  pashas 
with  these  provinces.  No  fortified  point  was  to  be  re 
tained  by  the  Turks  on  the  left  bank  of  the  Danube ;  no 
Mussulman  was  to  reside  or  hold  property  within  the 
principalities.  The  Bosphorus  and  the  Dardanelles  were 
declared  free  and  open  to  the  merchant  ships  of  all  nations. 
The  Porte  further  gave  its  adherence  to  the  treaty  of 
London  relating  to  Greece,  and  accepted  the  act  entered 
into  by  the  allied  powers  for  regulating  the  Greek  frontier. 
An  indemnity  in  money  was  declared  to  be  owing  to  Russia; 
and  by  leaving  the  amount  to  be  fixed  by  subsequent 
agreement  Russia  retained  in  its  own  hands  the  most 
powerful  means  of  enforcing  its  influence  at  Constantinople. 
The  suzerainty  over  Greece,  which  the  powers  had  at 
first  agreed  to  leave  to  the  sultan,  was  by  common  consent 
abandoned,  and  Greece  became  an  independent  kingdom. 

At  the  close  of  eight  years  of  warfare  Mahmud's  south 
ernmost  provinces  were  even  more  completely  severed  from 


ople. 


the  empire  than  Servia  and  the  Danubian  principalities.  Conflict ' 
It  was  in  vain  that  he  had  borne  the  humiliation  of  calling  wit1' 
upon  his  vassal,  Mehemet  AH,  for  help,  and  Mehemet's 
reward  had  now  to  be  paid.  Crete  was  offered  to  him ; 
this,  however,  was  far  from  satisfying  his  ambition,  and 
in  November  1831  he  threw  an  army  under  Ibrahim  into 
Palestine  and  began  the  conquest  of  Syria.  The  sultan 
now  declared  Mehemet  and  his  son  to  be  rebels,  and  de 
spatched  an  army  against  them.  The  first  encounter  took 
place  in  the  valley  of  the  Orontes.  The  Turks  were  put 
to  the  rout,  and  retired  into  Cilicia.  Ibrahim  following 
gained  a  second  victory  at  the  pass  of  Beylan,  and,  after 
crossing  Mount  Taurus,  destroyed  the  last  army  of  the 
sultan  at  Konieh,  on  21st  December  1832.  In  this  ex 
tremity  Mahmud  looked  for  help  to  the  European  powers, 
and  Russia  at  once  tendered  its  aid.  At  the  request  of 
the  sultan  a  Russian  fleet  appeared  before  Constantinople. 
The  French  ambassador  thereupon  threatened  to  quit  the 
capital;  and  finally,  under  French  mediation,  terms  of 
peace  were  signed  with  Ibrahim  at  Kutaya  (April  1833), 
the  sultan  making  over  to  his  vassal,  not  only  the  whole 
of  Syria,  but  also  the  province  of  Adana  between  Mount 
Taurus  and  the  Mediterranean. 

Scarcely  had  this  treaty  been  concluded  when  Russian  Alliance 
influence  again  won  the  ascendency  at  Constantinople,  and  with 
a  treaty  of  alliance  between  Turkey  and  Russia  was  signed  Russia- 
at  the  palace  of  Unkiar  Skelessi,  which  in  fact  reduced 
Turkey  to  the  condition  of  a  vassal  state.  The  form  of 
the  treaty  was  skilfully  framed  to  disguise  the  relation  of 
dependence  which  it  created  and  the  right  of  intervention 
in  the  internal  affairs  of  the  Ottoman  empire  which  it  gave 
to  Russia.  Each  power  pledged  itself  to  render  assistance 
to  the  other  not  only  against  the  attack  of  an  external 
enemy  but  wherever  its  peace  and  security  might  be  en 
dangered.  Another  article  declared  that,  in  order  to 
diminish  the  burdens  of  the  Porte,  the  czar  would  not 
demand  the  material  help  to  which  the  treaty  entitled 
him,  but  that  in  lieu  thereof  the  Porte  undertook,  when 
ever  Russia  should  be  at  war,  to  close  the  Dardanelles  to  the 
war-ships  of  all  nations.  The  control  of  the  Dardanelles 
was  thus  transferred  from  Turkey  to  Russia,  and  the  en 
trance  to  the  Black  Sea  converted  into  a  Russian  fortified 
outpost.  In  this  treaty,  brilliant  as  it  appeared,  Russia 
had  gone  too  far.  The  Western  powers  declared  that  they 
would  not  recognize  it,  and  the  most  strenuous  and  system 
atic  efforts  were  henceforth  made  both  by  France  and 
England  to  diminish  Russian  influence  in  the  East.  France, 
anxious  to  gain  in  Egypt  a  counterpoise  to  England's  naval 
power  in  the  Mediterranean,  made  itself  the  patron  and 
ally  of  Mehemet  Ali.  England  adhered  to  the  cause  of 
the  sultan,  and  on  many  occasions  showed  its  hostility  to 
Mehemet.  Thus  the  two  Western  powers,  though  both  in 
antagonism  to  Russia,  were  directly  in  conflict  with  one 
another  in  their  Eastern  policy.  Mahmud  in  the  mean-  Renewal 
time  was  steadily  preparing  to  renew  the  war  with  his  rival.  of  war 
He  obtained  the  services  of  Moltke  and  other  Prussian  ^lt. 
officers  in  organizing  his  army,  and,  after  a  successful  met 
campaign  against  the  rebellious  tribes  of  Kurdistan,  as 
sembled  his  troops  in  the  spring  of  1839  on  the  upper 
Euphrates;  and  marched  against  Ibrahim.  In  the  opera 
tions  which  followed  the  advice  of  the  European  officers 
was  persistently  disregarded  by  the  pasha  in  command; 
and  on  24th  June  the  Turkish  army  was  annihilated  by 
Ibrahim  at  Nisib.  To  complete  the  ruin  of  the  empire, 
the  Turkish  admiral,  Achmet  Fewzi,  sailed  into  the  port 
of  Alexandria  and  handed  over  his  fleet  to  Mehemet  Ali. 
The  sultan  did  not  live  to  hear  of  the  overthrow  of  his 
hopes.  He  died  in  the  same  week  in  which  the  battle  of 
Nisib  was  fought,  leaving  the  throne  to  his  son  'Abd-ul- 
Mejid  (1839-1861). 
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The  very  suddenness  of  these  disasters  contributed  ulti- 
mately  to  the  preservation  of  the  Ottoman  empire,  inas- 
mucn  as  ^  compelled  the  powers  of  Europe  to  take  action. 
The  French  and  English  fleets  appeared  in  the  Dardan 
elles.  The  czar  saw  that  it  was  impossible  to  maintain 
the  treaty  of  Unkiar  Skelessi,  and  this  treaty  was  tacitly 
abandoned.  Russia  now  addressed  itself  to  the  task  of 
widening  the  existing  differences  between  France  and 
England.  France  insisted  on  far  more  favourable  condi 
tions  for  Mehemet  AH  than  England  would  allow,  demand 
ing  that  Egypt  and  all  Syria  should  be  given  to  him  in 
hereditary  dominion,  with  no  further  obligation  towards 
the  sultan  than  the  payment  of  an  annual  tribute.  Russia 
and  the  other  powers  took  part  with  England,  and  ulti 
mately,  without  asking  the  sanction  of  France,  the  four 
powers  signed  a  treaty  pledging  themselves  to  enforce 
upon  Mehemet  the  terms  proposed  by  England,  which 
practically  reduced  him  to  the  position  of  an  ordinary 
pasha  in  Palestine,  while  leaving  him  the  hereditary  govern 
ment  of  Egypt.  On  the  publication  of  this  treaty  Thiers, 
the  French  minister,  prepared  for  war.  He  was,  however, 
dismissed  by  Louis  Philippe,  and  his  successor,  Guizot, 
accepted  the  situation.  As  Mehemet  AH  refused  to  give 
up  his  conquests,  an  Anglo-Austrian  naval  squadron  was 
sent  to  co-operate  with  a  Turkish  force  in  attacking  the 
coast-towns  of  Syria.  Acre  was  captured,  and  Ibrahim, 
assailed  by  the  mountain  tribes  of  the  interior,  was  forced 
to  retire  to  Egypt.  A  convention  made  between  Mehemet 
and  Sir  Charles  Napier,  who  had  appeared  at  Alexandria 
with  part  of  the  fleet,  formed  the  basis  of  the  ultimate 
settlement,  by  which  Mehemet,  after  formal  submission 
to  the  sultan,  was  recognized  as  hereditary  governor  of 
Egypt.  Russia  now  united  with  the  other  powers  in  a 
declaration  that  the  ancient  rule  of  the  Ottoman  empire, 
forbidding  the  passage  of  the  Dardanelles  to  the  war-ships 
of  all  nations,  except  when  the  Porte  should  itself  be  at 
Avar,  was  accepted  by  Europe  at  large. 

The  young  sultan  entered  on  his  reign  nominally  as  an 
independent  sovereign,  but  really  under  the  protection  of 
the  European  powers.  His  minister,  Reshid  Pasha,  who 
had  gained  in  an  unusual  degree  the  confidence  of  Western 
statesmen,  understood  the  necessity  of  bringing  the  Turkish 
system  of  government  more  into  harmony  with  the  ideas 
of  the  civilized  world.  An  edict,  known  as  the  Hatti- 
sherif  of  Gulkane,  announced  the  speedy  establishment  of 
institutions  "  which  should  insure  to  all  subjects  of  the 
sultan  perfect  security  for  their  lives,  their  honour,  and 
their  property,  a  regular  method  of  collecting  the  taxes, 
and  an  equally  regular  method  of  recruiting  the  army  and 
fixing  duration  of  service."  Scarcely  had  this  edict  been 
published  when  Reshid  was  driven  from  power  by  a  palace 
intrigue.  His  reforming  efforts,  like  those  of  Mahmud, 
Avere  not  wholly  ineffective  ;  yet  little  was  realized  in  com 
parison  with  what  was  promised  and  what  was  needed. 
The  Turkish  Government  was  soon  discredited,  and  the 
intervention  of  Europe  required,  by  conflicts  between  the 
Christian  and  Mohammedan  tribes  in  the  Lebanon,  result 
ing  in  massacres  of  the  former.  After  the  convulsions  of 
1848  the  sultan  incurred  the  enmity  of  the  autocratic  courts 
by  refusing  to  give  up  Kossuth  and  other  exiles  who  had 
taken  refuge  within  his  dominions.  The  suppression  of 
the  national  Hungarian  Government  by  Russia  in  1849  had 
heightened  in  the  emperor  Nicholas  the  sense  of  his  own 
power.  He  now  looked  forward  to  the  speedy  extinction 
of  Turkey,  and  in  1853  proposed  to  the  British  ambassador, 
Sir  H.  Seymour,  a  plan  for  the  division  of  "  the  sick  man's" 
inheritance  as  soon  as  he  should  expire.  Disputes  between 
France  and  Russia  relating  to  the  rights  of  the  Latin  and 
Greek  Churches  in  certain  sacred  places  were  made  the 
occasion  for  the  assertion  of  a  formal  claim  on  the  part  of 


the  czar  to  a  protectorate  over  all  Christians  in  Turkey 
belonging  to  the  Greek  Church.  This  claim  not  being 
acknowledged  by  the  Porte,  a  Russian  army  entered  the 
Danubian  principalities.  After  ineffective  negotiations 
war  was  declared  by  the  sultan  on  4th  October  1853. 
Hostilities  commenced  in  Walachia,  and  the  Turkish  fleet 
was  attacked  and  destroyed  at  Sinope.  England  and  France 
allied  themselves  with  the  Porte,  and  landed  an  army  at 
Varna  in  the  spring  of  the  following  year.  Silistria  was 
successfully  defended  by  the  Turks;  and,  on  the  occupation 
of  the  Danubian  principalities  by  Austria,  the  allies  took 
up  the  offensive. and  transferred  their  forces  to  the  Crimea.  Crimean 
The  siege  of  Sebastopol  followed,  ending  in  its  capture  in  War- 
September  1855.  Meanwhile  Russian  and  Turkish  forces 
were  opposed  in  Asia.  Ears  maintained  a  gallant  defence, 
but  succumbed  to  famine  two  months  after  the  fall  of 
Sebastopol.  The  peace  of  Paris  followed,  in  which  Russia 
ceded  to  Turkey  the  portion  of  Bessarabia  adjacent  to  the 
mouth  of  the  Danube.  The  Black  Sea  was  neutralized, 
Russia  and  the  Porte  alike  engaging  to  keep  no  war-ships 
and  to  maintain  no  arsenals  there.  The  exclusive  pro 
tectorate  of  Russia  over  the  Danubian  principalities  was 
abolished,  and  the  autonomy  of  these  provinces,  as  well  as 
of  Servia,  placed  under  the  guarantee  of  all  the  powers. 
The  Porte  published  a  firman,  the  Hatti-Humaiun,  profess 
ing  to  abolish  "every  distinction  making  any  class  of  the 
subjects  of  the  empire  inferior  to  any  other  class  on  account 
of  their  religion,  language,  and  race,"  and  establishing 
complete  equality  between  Christians  and  Mahommedans ; 
the  powers  in  return  declared  the  Porte  admitted  to  the 
advantages  of  the  public  law  and  concert  of  Europe.  The 
absurd  stipulation  was  added  that  no  right  should  thereby 
accrue  to  the  powers  to  interfere  either  collectively  or 
separately  in  the  relations  of  the  sultan  with  his  subjects. 

The  Crimean  War  gave  to  part  of  the  Balkan  population  Internal 
twenty  years  more  of  national  development  under  theclis* 
slackened  grasp  of  the  Porte ;  and  by  extinguishing  the orders- 
friendship  of  Austria  and  Russia  it  rendered  the  liberation 
of  Italy  possible.  But  each  direct  proviso  of  the  treaty 
of  Paris  seemed  made  only  to  be  mocked  by  events. 
Scarcely  a  year  passed  without  some  disturbance  among 
the  Christian  subjects  of  the  sultan,  in  which  the  interfer 
ence  of  the  powers  invariably  followed  in  one  form  or 
another.  A  new  series  of  massacres  in  the  Lebanon  in 
1860  caused  France  to  land  a  force  in  Syria.  Walachia 
and  Moldavia  formed  themselves  into  a  single  state  under 
the  name  of  Roumania,  to  which  the  house  of  Hohenzollern 
soon  afterwards  gave  a  sovereign.  Bosnia  and  Montenegro 
took  up  arms.  Servia  got  rid  of  its  Turkish  garrisons. 
Crete  fought  long  for  its  independence,  and  seemed  for  a 
moment  likely  to  be  united  to  Greece  under  the  auspices  of 
the  powers ;  but  it  was  ultimately  abandoned  to  its  Turkish 
masters.  The  overthrow  of  France  in  the  war  of  1870  and 
the  consequent  isolation  of  England  led  Russia  to  declare 
the  provision  of  the  treaty  of  Paris  which  excluded  its  ships 
of  war  and  its  arsenals  from  the  Black  Sea  to  be  no  longer 
in  force.  To  save  appearances,  the  British  Government 
demanded  that  the  matter  should  be  referred  to  a  European 
conference,  where  Russia's  will  was  duly  ratified. 

A  few  years  later  the  horizon  of  eastern  Europe  visibly 
darkened  with  the  coming  storm.  Russian  influences 
Avere  no  doubt  at  work ;  but  the  development  of  national 
feeling  which  had  so  pOAverfully  affected  every  other  part 
of  Europe  during  the  19th  century  could  not  remain 
Avithout  effect  among  the  Christian  races  of  the  Balkan 
peninsula.  In  1875  Bosnia  and  Herzegovina  revolted. 
In  the  meantime  the  government  of  'Abd-ul-'Aziz  (1861- 
1876)  had  become  worse  and  Avorse.  The  state  was  bank 
rupt.  Ignatieff,  the  Russian  ambassador,  gained  complete 
ascendency  in  the  palace,  and  frustrated  every  attempt  on 
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the  part  of  the  better  Turkish  statesmen  to  check  the 
torrent  of  misrule.  His  creature,  Mahmiid  Pasha,  main 
tained  his  place  in  spite  of  universal  contempt,  until  a 
conspiracy  was  formed  at  Constantinople,  which  cost  the 
sultan  his  throne  (30th  May  1876)  and  a  few  days  later 
his  life.  His  imbecile  successor,  Murad  V.,  gave  place 
after  a  reign  of  three  months  to  'Abd-ul-Hamfd  II.  The 
Bosnian  insurrection  had  already  extended  to  Bulgaria, 
and  the  slaughter  of  the  Turkish  inhabitants  in  certain 
villages  had  been  avenged  by  massacres  of  the  most  fearful 
character.  Servia  and  Montenegro  took  up  arms.  The 
resources  of  European  diplomacy  were  exhausted  in  fruit 
less  attempts  to  gain  from  the  Porte  some  real  securities 
War  with  for  better  government,  and  in  April  1877  Russia  declared 
Russia.  war.  The  neutrality  of  Austria  had  been  secured  by 
a  secret  agreement  permitting  that  country  to  occupy 
Bosnia  and  Herzegovina,  if  Russia  should  extend  its  influ 
ence  beyond  the  Balkans.  The  Bulgarian  massacres  had 
excited  such  horror  and  indignation  in  England  that  Lord 
Beaconsfield  was  forced  to  remain  neutral.  The  ministry 
contented  itself  with  stating  that  England  would  not  per 
mit  Egypt  to  be  the  scene  of  hostilities,  nor  acquiesce  in 
any  prolonged  occupation  of  Constantinople  by  Russian 
troops.  Turkey  was  thus  left  without  an  ally.  The  Russians 
entered  Bulgaria  in  June;  and,  while  Rustchuk  was  besieged, 
their  advanced  guard  under  Gourko  hurried  across  the 
Balkans.  Meanwhile  Osman  Pasha,  coming  from  Widdin, 
occupied  and  fortified  Plevna  on  the  Russian  line  of  march. 
Against  his  redoubts  the  Russians,  ill  commanded,  threw 
themselves  in  vain,  and  Gourko  was  compelled  to  fall  back 
on  the  Shipka  Pass.  But  in  December  the  capture  of 
Plevna,  in  which  Roumanian  troops  cooperated,  set  free 
the  invading  army,  and  the  march  on  Constantinople 
was  resumed.  The  Balkans  were  passed  in  mid- winter ; 
Adrianople  was  occupied;  and  the  Turkish  armies  were 
captured  or  annihilated.  The  Russians  now  pressed  forward 
to  the  very  suburbs  of  Constantinople,  and  on  3d  March 
1878  peace  was  concluded  at  San  Stefano.  In  Asia  the 
Russians  had  captured  Kars  and  were  besieging  Erzeroum. 
Treaties  The  treaty  of  San  Stefano  ceded  to  Russia  the  portion  of 
of  San  Bessarabia  taken  from  it  in  1856,  together  with  the 
bte  an  •  Dobnulja,  and  also  Kars,  Batoum,  and  the  adjoining 
Berlin,  territory  in  Asia.  It  recognized  the  independence  of 
Servia,  Montenegro,  and  Roumania,  and  largely  extended 
the  territory  of  the  first  two.  Bulgaria  was  constituted 
an  autonomous  state,  though  tributary  to  the  Porte,  and 
was  defined  so  as  to  extend  to  the  ^Egean  Sea  and  to 
include  the  greater  part  of  the  country  between  the  Balkans 
and  the  coast.  Crete,  Thessaly,  and  Epirus  were  to  receive 
the  necessary  reforms  at  the  hands  of  a  European  com 
mission.  To  this  treaty  Great  Britain  refused  to  give  its 
assent,  and  vigorous  preparations  were  made  for  war.  The 
fleet  was  at  the  Dardanelles,  and  Indian  troops  were 
brought  to  Malta.  Russia  could  no  longer  count  on  the 
neutrality  of  Austria.  Under  these  circumstances  the 
court  of  St  Petersburg  consented  to  submit  the  treaty  to 
a  European  congress,  which,  after  a  secret  agreement  had 
been  made  between  Russia  and  England  on  the  principal 
points  of  difference,  assembled  at  Berlin.  The  treaty  of 
San  Stefano  received  various  modifications,  the  principal 
being  a  reduction  of  the  territory  included  in  Bulgaria 
and  the  division  of  that  state  into  two  parts.  Bulgaria 
north  of  the  Balkans  was  constituted  an  autonomous  prin 
cipality  ;  Bulgaria  south  of  the  Balkans  was  made  into  a 
province,  with  the  title  of  Eastern  Roumelia,  subject  to 
the  authority  of  the  sultan,  but  with  a  Christian  governor 
and  an  autonomous  administration.  Austria  received 
Bosnia  and  Herzegovina.  The  territory  ceded  to  Servia 
and  Montenegro  by  the  treaty  of  San  Stefano,  as  well  as 
that  ceded  to  Russia  in  Asia,  was  somewhat  diminished. 


The  Porte  was  advised  to  make  some  cession  of  territory 
to  Greece,  and  the  line  of  frontier  subsequently  recom 
mended  gave  to  Greece  Janina  as  well  as  Thessaly.  The 
usual  promises  of  organic  reform  were  made  by  Turkey. 
By  a  separate  convention  England  undertook  the  defence 
of  Asiatic  Turkey  and  received  Cyprus.  The  organization 
of  Eastern  Roumelia  was  duly  taken  in  hand  by  a  Euro 
pean  commission  and  brought  to  a  favourable  conclusion ; 
but  it  was  not  until  a  naval  demonstration  had  been  made 
by  England  that  the  final  cession  of  Dulcigno  to  the  Monte 
negrins  was  effected,  and  that  Thessaly,  without  Epirus,  was 
given  up  to  Greece.  Alexander  of  Battenberg  became  prince  Bul- 
of  Bulgaria.  By  a  popular  movement  in  1885  Bulgaria  garian 
and  Eastern  Roumelia  were  united  into  a  single  state.  (luestl011- 
This  revolution  occasioned  the  utmost  displeasure  at  St 
Petersburg;  and  under  Russian  influence  Prince  Alexander 
was  kidnapped  and  forced  to  abdicate.  The  Porte  offered 
no  armed  resistance  to  the  union.  (c.  A.  r.) 

Literature. — The  best  work  on  Ottoman  history  is  Von  Hammer's  Geschichte 
des  Osmanischen  .R«c&es(Buda-Pesth,  1834-35),  which  covers  the  period  between 
1300  and  1774.  The  author  availed  himself  of  the  writings  of  the  Turkish 
annalists  as  well  as  of  those  of  his  European  predecessors  ;  and  all  later 
Western  historians  of  the  empire  have  borrowed  directly  or  indirectly  from  his 
volumes.  This  valuable  work  has  been  translated  into  French  by  Hellert, 
Histoire  de  I' Empire  Ottoman  (Paris,  1835-41).  The  best  English  work  is  Creasy's 
History  of  Hie  Ottoman  Turks  (London,  1854-56) ;  it  is  compiled  for  the  most 
part  from  Von  Hammer.  Prince  Cantemir  of  Moldavia's  History  of  the  Growth 
and  Decay  of  the  Othman  Empire  (London,  1734)  contains  many  interesting 
particulars,  but  is  not  always  trustworthy.  The  best  Turkish  authorities  for 
the  period  1300-1730  are— Sa'd-ud-Din,  Tdj-ut-Tcvdrikh  (1300-1520);  Pechevl, 
Tdrikh,  i.e.,  "  History"  (1520-1631);  Na'faid,  Tdrikh (1591-1059);  Rashid,  Tdrikh 
(1661-1722);  and  Chelebi-zada,  TArikh  (1722-28).  For  the  later  period,  see 
Zinkeisen,  Geschichte  des  Osmanischen  Seiches,  7  vols.  (Hamburg  and  Gotha, 


(2d  ed.,  Berlin,  1877)  ;  H.  von  Moltke,  Briefe  tiler  Z-iistande  in  der  Tiirkei  (1835-39) 
(3d  ed.,  Berlin,  1877);  Prokesch-Osten,  Mehmed  AH  (Vienna,  1877);  Rosen,  Ge 
schichte  der  Tiirkei  (1826-56)  (2  vols.,  Leipsic,  1866-07);  Kinglake,  Invasion  of  the 
Crimea  (6  vols.,  new  ed.,  Edinburgh,  1875-80);  Eichmann,  Reformendes  Osmani 
schen  Reiches  (Berlin,  1858);  V.  Baker,  War  in  Bulgaria  (2  vols.,  London,  1879); 
W.  Miiller,  Russisch-Turkischer  Krierj  (Stuttgart,  1878).  For  the  diplomatic  his 
tory,  seeAus  Metternich's  Papieren  (Vienna,  1880-84)  ;  Wellington,  Despatches(ac-w 
ser.,  London,  1867-71)  ;  Gentz,  Depeches  Intdites  (3  vols.,  Paris,  1876-77)  ;  Sir  H. 
Bulwer,  Palmerston  (2  vols.,  London,  1871);  Guizot,  Memoires  (Paris,  1858-67); 
bir  F.  Hertslet,  British  and  Foreign  State  Papers  (London,  1819,  and  still  in 
progress),  and  Map  of  Europe  by  Treaty  (1875);  Parliamentary  History  \  and 
Papers  Presented  to  Parliament. 


SULTANS  OF  THE  HOUSE  OF  ' 
The  dates  are  those  of  the  sultan's  accession,  according  to  the 


Moslem  and  Christian  eras. 

1.  'Osman  I son  of  Er-Toghrul 

2.  Orkhan   son  of  Osman  I. ... 

3.  Murad  I son  of  Orkhan 

4.  Bayezid  I son  of  Murad  I. 


A.H. 

700 

726 

761 

791 

Interregnum   804 

5.  Muhammed  I son  of  Bayezid  1 816 

6.  Murad  II son  of  Muhammed  1 824 

7.  Muhammed  II. son  of  Murad  II 855 

8.  Bayezid  II son  of  Muhammed  II 886 

9.  Selim  I son  of  Bayezid  II 918 

10.  Suleyman  I son  of  Selim  I.     926 

11.  Selim  II son  of  Suleyman  1 974 

12.  Murad  III son  of  Selim  II 982 

13.  Muhammed  III son  of  Murad  III 1003 

14.  Ahmed  I son  of  Muhammed  III 1012 

15.  Mustafa  I son  of  Muhammed  III 1026 

16.  'Osman  II son  of  Ahmed  1 1027 

Mustafa  I (restored) 1031 

17.  Murad  IV son  of  Ahmed  1 1032 

18.  Ibrahim  son  of  Ahmed  1 1049 

19.  Muhammed  IV son  of  Ibrahim    1058 

20.  Suleyman  II son  of  Ibrahim    1099 

21.  Ahmed  II son  of  Ibrahim    1102 

22.  Mustafa  II son  of  Muhammed  IV 1106 

23.  Ahmed  III son  of  Muliammed  IV 1115 

24.  Mahmud  I son  of  Mustafa  II 1143 

25.  'Osman  III son  of  Mustafa  II 1168 

26.  Mustafa  III son  of  Ahmed  III 1171 

27.  'Abd'-ul-Hamid  I son  of  Ahmed  III 1187 

28.  Selim  III son  of  Mustafa  III 1203 

29.  Mustafa  IV son  of  'Abd-ul-Hamid  I.    ...  1 222 

30.  Mahmud  II son  of 'Abd-ul-Hamid  I.    ..1223 

31.  'Abd-ul-Mejid    son  of  Mahmud  "II 1255 

32.  'Abd-ul-'Aziz son  of  Mahnrad  II 1277 

33.  Murad  V son  of 'Abd-ul-Mejid 1293 

34.  'Abd-ul-Hamid  II.    ...son  of  'Abd-ul-Mejid 1293 


A.  p. 
1301 
1326 
1359 
1389 
1402 
1413 
1421 
1451 
1481 
1512 
1520 
1566 
1574 
1595 
1603 
1617 
1618 
1622 
1623 
1640 
1648 
1687 
1691 
1695 
1703 
1730 
1754 
1757 
1773 
1789 
1807 
1808 
1839 
1861 
1876 
1876 
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PART  II. — GEOGRAPHY  AND  STATISTICS. 

Plate  VI.  Turkey,  or  the  Ottoman  empire  (Osmanli  Vilaieti],  embraces 
extensive  territories  in  south-eastern  Europe,  western  Asia,  and 
northern  Africa,  grouped  mainly  round  the  eastern  waters  of  the 
Mediterranean,  and  along  both  sides  of  the  Red  Sea,  the  west  coast 
of  the  Persian  Gulf,  and  the  southern  and  western  shores  of  the 
Black  Sea.  These  territories  form  an  aggregate  of  provinces  and 
states,  some  under  the  direct  control  of  the  sultan,  some  enjoying 
a  large  share  of  political  autonomy,  some  practically  independ 
ent,  either  administered  by  foreign  powers  or  ruled  by  hereditary 
vassals  or  tributary  princes.  The  present  (1887)  extent  of  the 
Ottoman  empire  is  about  1,692,150  square  miles,  and  its  popula 
tion  42,346,000. 

EUROPEAN  TURKEY. 

Bound-  Since  the  Russo-Turkish  War  of  1878  (see  above),  the  extremely 
aries.  irregular  frontiers  of  European  Turkey  are  conterminous  with  Greece 
in  the  south,  and  in  the  north  with  Montenegro,  Austria,  Servia,  and 
Roumania,  being  separated  from  the  last  country  partly  by  the 
Danube,  partly  by  a  conventional  line  drawn  from  Silistria  on  that 
river  to  Mangalia  on  the  Black  Sea.  By  the  Berlin  congress 
Roumania  and  Servia,  hitherto  vassal  states,  were  made  absolutely 
independent  kingdoms,  Roumania  at  the  same  time  receiving 
the  district  of  Dobrudja  between  the  lower  Danube  and  the  Black 
Sea,  and  Servia  those  of  Nish  and  Leskovatz  about  the  upper 
Morava  river.  Montenegro  was  also  recognized  as  an  independ 
ent  principality,  with  an  increase  of  territory,  which  gave  it  a  sea 
frontier  limited  southwards  by  the  river  Boyana,  and  including 
the  Albanian  ports  of  Dulcigno  and  Autivari  on  the  Adriatic.  The 
Greco-Turkish  frontier  was  also  shifted  north,  Greece  obtaining 
most  of  Thessaly  and  a  strip  of  Epirus  (south  Albania),  so  that 
since  1881  the  border  line  runs  from  near  Mount  Olympus  on  the 
Gulf  of  Saloniki  (40°  N.  lat.)  west  to  the  Pindus  range,  then  south 
west  to  the  Gulf  of  Arta  on  the  Ionian  Sea.  A  still  more  serious 
step  was  taken  towards  disintegration  by  the  withdrawal  of  Bulgaria 
and  Eastern  Roumelia  from  the  immediate  jurisdiction  of  the  Sub 
lime  Porte.  The  former  was  constituted  a  tributary  principality,  with 
representative  institutions,  and  Eastern  Roumelia  was  erected  into 
an  autonomous  province,  both  under  the  guarantee  of  the  European 
powers.  But  in  1885  the  latter  province  declared  for  union  with 
Bulgaria,  and  since  then  these  two  territories  have  practically  formed 
one  state  administered  from  Sophia,  Europe  assenting  and  Turkey 
consenting  (imperial  firman  of  6th  April  1886)  on  the  retrocession 
to  Turkey  of  the  Moslem  districts  of  Kirjali  and  the  Rhodope.  In 
the  year  1878  Austria  occupied  and  assumed  the  civil  administration 
of  the  north-western  provinces  of  Bosnia  and  Herzegovina,  besides 
taking  military  possession  of  the  contiguous  strategical  district  of 
Area  and  Novi-Bazar.  The  direct  possessions  of  the  sultan  have  thus  been 
popula-  reduced  in  Europe  to  a  strip  of  territory  stretching  continuously 
tion.  across  the  Balkan  Peninsula  from  the  Bosphorus  to  the  Adriatic 
(29°  10'  to  19°  20'  E.  long.),  and  lying  in  the  east  mainly  between 
40°  and  42°  and  in  the  west  between  39°  and  43°  N.  lat.  It  corre 
sponds  roughly  to  ancient  Thrace,  Macedonia  with  Chalcidice,  Epirus, 
and  a  large  part  of  Illyria,  constituting  the  present  administrative 
divisions  of  Stambul  (Constantinople,  including  a  small  strip  of  the 
opposite  Asiatic  coast),  Edirneh  (Adrianople),  Saloniki  with  Kosovo 
(Macedonia),  Janina  (parts  of  Epirus  and  Thessaly),  Shkodra  (Scutari 
or  upper  Albania).  To  these  must  be  added  the  Turkish  islands  in 
the  jEgean  usually  reckoned  to  Europe,  that  is,  Thasos,  Samothrace, 
Imbros,  and,  in  the  extreme  south,  Crete  or  Candia,  with  estimated 
(1887)  areas  and  populations  as  under  : — 


Physical 
geo 
graphy. 

Provinces. 

Area  in 

Square  Miles. 

Population. 

So  also  the  just  completed  (1887)  census  for  the  Erzeroum  vilayet 
gives  583,000,  or  998,000  including  the  territory  ceded  to  Russia  in 
1878,  which  is  45,000  higher  than  Mr  Redhouse's  estimate. 

Constantinople  

1,100 
12,800 
32,000 
14,000 
13,000 
3,800 

1,200;000 
560,000 
1,900,000 
1,440,000 
390,000 
230,000 

Adrianople     

Natural 
Divisions. 

Provinces. 

Area  in 
Square  Miles. 

Population. 

Saloniki  and  Kosovo  

Janina     

Scutari    
Candia  and  other  islands  

Asia  Minor 

Armenia  and 
Kurdistan 

Mesopotamia 

Syria  and 
Palestine 

Arabia 

fBroussawith  Bigaand  Ismid 
Aidin  (Smyrna)     

32,000 
23,000 
21,000 
27,000 
39,000 
16,000 
26,000 
12,000 

40,000 

38,000 
100,000 
31,000 
46,000 

35,000 

200,000  (?) 

1,700 
210 
3,670 

1,900,000 
1,610,000 
1,260,000 
860,000 
1,280,000 
470,000 
1,770,000 
1,010,000 
(     583,000 
1  1,000,000 
560,000 
4,750,000 
1,085,000 
1,450,000 
(  1,560,000 
J.      450,000 
(     390,000 
j  720,000 
t  830,000 
525,000 
41,000 
235,000 

Immediate  possessions  

76,700 

24,300 
14,000 

23,570 

5,720,000 

2,008,000 
975,000 

1,504,000 

J  Angora    
i  Konieh    

I  Adana     

Bosnia,  Herzegovina,  and  Novi-Bazar,  occupied 

|  Sivas  with  Janik  

^Trebizond  

Total  European  Turkey  since  1878  .  . 
Dobrudja,  ceded  to  Roumania  

f  E                    d  V 

138,570 

10,207,000 

(  Diarbekr  with  Aziz    
(  Baghdad    

4,200 
4,250 
2,000 
2,000 

150,000 
367,000 
116,000 
100,000  (?) 

Nish  and  Leskovatz,  ceded  to  Servia 

(  Basra  with  El-Hasa 

Dulcigno,  &c.,  ceded  to  Montenegro  

(Aleppo    .... 

Parts  of  Thessaly  and  Epirus,  ceded  to  Greece 
Total  European  Turkey  before  1878.  . 

Damascus  ) 
Lebanon      > 

151,020 

10,940,000 

Jerusalem  j 
f  Heiaz    ) 

For  detailed  accounts  of  the  physical  features,  climate,  fauna,  and 
lora  of  these  regions,  the  reader  is  referred  to  the  articles  ALBANIA, 
BOSNIA,    BULGARIA,    CONSTANTINOPLE,    EPIHUS,    HERZEGOVINA, 
MACEDONIA,  and  THRACE.     Here  it  will  suffice  to  remark  in  a 
general  way  that  the  territory  still   directly  administered  from 

(  Yemen  ) 
Archipelago  

Samos     

Cyprus   

Total  Asiatic  Turkey  

691,580 

24,339,000 

Stambul  comprises  one  of  the  most  favoured  regions  of  the  temperate 
zone.  The  extensive  igneous  and  rnetamorphic  system  of  the  Great 
Balkans  and  Rhodope  (Despoto-Dagh),  culminating  in  the  Bilo 
Dagh  (9000  feet),  interspersed  in  the  Pindus  range  farther  west  by 
Permian  formations  of  unknown  age,  and  succeeded  in  the  extreme 
east  (both  sides  of  the  Bosphorus)  by  Lower  Devonian  sandstones 
and  some  more  recent  volcanic  rocks,  is  pierced  by  the  four  rich 
alluvial  valleys  of  the  Maritza,  Kara-su  or  "Blackwater,"  Struma 
(Strymon),  and  Vardar.  These  rivers,  flowing  in  nearly  parallel 
south-easterly  courses  to  the  jEgean,  collect  most  of  the  drainage 
of  Roumelia,  as  Thrace  and  Macedonia  are  commonly  called  by  the 
Turks.  The  whole  region  thus  enjoys  a  somewhat  southerly  aspect, 
sheltered  from  the  north  by  the  lofty  crests  of  the  Rilo  Dagh  ami 
northern  Pindus,  and  in  every  way  admirably  suited  for  the  culti 
vation  of  most  cereals,  as  well  as  of  cotton,  tobacco,  madder,  the 
mulberry,  the  vine,  and  fruits.  Here  maize  yields  such  a  bountiful 
harvest  that,  although  originally  introduced  from  America,  it  has 
long  been  regarded  as  indigenous,  and  for  the  Italians  is  simply  the 
Turkish  corn  ("gran  turco ")  in  a  pre-eminent  sense.  The  inhabit 
ants  also,  Greeks  intermingled  with  Turks  in  the  east,  with  Bul 
garians  in  the  west,  are  intelligent  and  industrious,  noted  for  their 
skill  in  the  manufacture  of  carpets  and  other  woven  goods,  of  saddlery, 
arms,  and  jewellery. 

ASIATIC  TURKEY. 

The  mainstay  of  the  Ottoman  dynasty  is  the  Asiatic  portion  of  the  Bound- 
empire,  where  the  Mohammedan  religion  is  absolutely  predominant,  aries. 
and  where  the  naturally  vigorous  and  robust  Turki  race  forms  in 
Asia  Minor  a  compact  mass  of  many  millions,  far  outnumbering 
any  other  single  ethnical  element  and  probably  equalling  all  taken 
collectively.  Here  also,  with  the  unimportant  exception  of  the 
islands  of  Samos  and  Cyprus  and  the  somewhat  privileged  district 
of  Lebanon,  all  the  Turkish  possessions  constitute  vilayets  directly 
controlled  by  the  Porte.  They  comprise  the  geographically  distinct 
regions  of  the  Anatolian  plateau  (Asia  Minor),  the  Armenian  and 
Kurdish  highlands,  the  Mesopotamia!!  lowlands,  the  hilly  and 
partly  mountainous  territory  of  Syria  and  Palestine,  and  the  coast- 
lands  of  west  and  north-east  Arabia.  The  changes  caused  by  the 
Russo-Turkish  War  of  1878  were  the  cession  to  Persia  of  the  little 
district  of  Kotur  on  the  eastern  frontier  and  to  Russia  of  the 
districts  of  Ears  and  Batoum  on  the  north-east  frontier,  while  to 
England  were  conceded  the  military  occupation  and  administration 
of  Cyprus.  Asiatic  Turkey  is  conterminous  on  the  east  with  Russia 
and  Persia  ;  in  the  south-west  it  encloses  on  the  west,  north,  and 
north-east  the  independent  part  of  Arabia.  Towards  Egypt  the 
frontier  is  a  conventional  line  drawn  from  Akabah  at  the  head  of 
the  Gulf  of  Akabah  north-westwards  to  the  little  port  of  El  Arish 
on  the  Mediterranean.  Elsewhere  Asiatic  Turkey  enjoys  the  ad 
vantage  of  a  sea  frontage,  being  washed  in  the  north-west  and  west 
by  the  Euxine,  JEgean,  and  Mediterranean,  in  the  south-west  by 
the  Red  Sea,  and  in  the  south-east  by  the  Persian  Gulf. 

The  above  enumerated  five  natural  divisions  of  Asiatic  Turkey 
are  divided  for  administrative  purposes  into  about  twenty  vilayets, 
which,  however,  have  been   and  still  are  subject  to  considerable 
fluctuations.    The  subjoined  grouping,  with  areas  and  populations,  Area  and 
is  based  mainly  on  data  lately  communicated  confidentially  to  the  popula- 
British  Government  by  Mr  Redhouse.     His  estimates  of  population  tion. 
have  been  strikingly  confirmed  by  the  official  returns  that  have  for 
the  first  time  just  been  made  for  certain  provinces  in  Asia  Minor  and 
the  Armenian  highlands.      Thus  the  census  of  the  Trebizond  vila 
yet,  completed  in  1886,  gave  a  total  of  1,010,000,  which  differs 
only  by  7000  from  Mr  Redhouse's  estimate  for  1878  (1,017,000). 
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Physical  Detailed  descriptions  of  Asiatic  Turkey  will  be  found  under  the 
features,  separate  articles  ARABIA,  ARMENIA,  ASIA  MINOR,  KURDISTAN, 
MESOPOTAMIA,  PALESTINE,  and  SYRIA.  Of  these  natural  divisions 
Asia  Minor  or  Anatolia  is  by  far  the  most  important  for  extent, 
population,  and  natural  resources.  It  constitutes  an  elevated  and 
fertile  plateau  enclosed  by  irregular  mountain  ranges,  which  in  the 
Taurus  and  Antitaurus  on  the  south  and  east  rise  to  from  7000 
to  10,000  feet,  culminating  in  the  volcanic  Erjish-Dagh,  or  Argaeus, 
nearly  12,000  feet  high.  The  plateau,  which  has  a  mean  altitude 
of  some  3000  feet,  is  depressed  in  the  centre,  where  the  Tuz-gol 
(Tatta  Palus)  and  several  other  lacustrine  basins  have  at  present  no 
outflow,  but  which  appear  to  have  formerly  drained  through  the 
Sakaria  (Sangarius)  northwards  to  the  Euxine.  In  the  same  di 
rection,  and  in  curiously  parallel  curves,  flow  the  more  easterly 
Kizil-Irmak  (Halys)  and  Yeshil-Irmak  (Iris),  which  carry  off  most 
of  the  surface  waters  of  the  plateau.  The  western  rivers — Granicus, 
Xanthus  (Scamander),  Hermus,  Simois,  Meander — although  re 
nowned  in  song  and  history,  are  comparatively  insignificant  coast- 
streams,  rushing  from  the  escarpment  of  the  plateau  down  to  their 
fjord-like  estuaries  in  the  jEgean.  None  of  the  rivers  are  navigable 
to  any  distance  from  their  mouths,  and  in  the  absence  of  good 
means  of  communication  the  very  rich  resources  of  the  plateau  in 
minerals  and  agricultural  produce  have  hitherto  been  little  deve 
loped.  Owing  to  the  different  elevations  and  varied  aspects  of  the 
land  towards  the  Euxiue,  ^Egean,  and  Mediterranean,  the  climate 
is  extremely  diversified,  presenting  all  the  transitions  from  intense 
summer  heat  along  most  of  the  seaboard  to  severe  winters  on  the 
lofty  tablelands  of  the  interior,  which  are  exposed  to  biting  winds 
from  the  Russian  steppes.  Anatolia  has  an  endless  variety  of 
natural  products,  from  the  hardy  boxwood  of  Lazistan  (Trebizond 
vilayet)  to  the  sub-tropical  figs  and  grapes  of  the  western  coast- 
lands.  On  the  plateau  thrives  the  famous  breed  of  Angora  goats, 
whose  soft,  silky  fleece  (mohair)  forms  a  staple  export. 

Of  far  less  economic  importance  are  the  Armenian  uplands,  form 
ing  a  rugged  plateau  of  limited  extent,  above  which  rise  many 
lofty  peaks,  culminating  in  the  tower-crested  Ararat  (16,916  feet), 
the  converging  point  of  three  empires.  The  long  and  terribly  severe 
winters,  intolerably  hot  short  summers,  and  generally  poor  soil  of 
Armenia  present  a  marked  contrast  to  the  far  more  temperate 
climate,  rich  upland  valleys,  and  densely  wooded  slopes  of  the  more 
southern  Kurdistan  highlands.  But  these  advantages  are  counter 
balanced  by  the  generally  inaccessible  nature  of  the  country,  the 
want  of  good  highways,  and  especially  the  lawless  character  of  its 
inhabitants,  who  have  undergone  little  social  change  since  the  days 
of  their  wild  Karduchi  forefathers.  In  the  heart  of  this  savage 
region  lies  the  magnificent  basin  of  Lake  Van,  which,  like  Tuz-gol 
and  the  more  easterly  Urmiya,  has  no  present  outflow,  but  formerly, 
no  doubt,  discharged  to  the  Tigris  valley. 

In  the  Van  district  lie  the  sources  of  most  of  the  head  streams 
of  the  TIGRIS  (q.v.)  and  EUPHRATES  (q.v.),  which  have  created  the 
vast  and  fertile  alluvial  plains  of  Mesopotamia.  This  latter  region, 
the  seat  of  the  ancient  Accadian  and  Assyrian  and  the  more  recent 
Moslem  cultures,  forms  a  continuous  plain  from  the  escarpments  of 
the  Kurdistan  highlands  to  the  Persian  Gulf,  broken  only  in  the 
north  by  the  Sinjar  Hills,  and  capable  of  yielding  magnificent 
crops  wherever  water  is  available.  But  under  Osmanli  rule  the 
splendid  system  of  irrigation  works,  dating  from  the  dawn  of  his 
tory,  has  fallen  into  decay :  the  lower  Euphrates  now  overflows 
its  banks  and  converts  much  of  the  region  above  and  below 
Kurnah,  at  the  confluence  of  the  two  great  arteries,  into  malarious 
marshlands.  Hence  the  populous  cities  and  innumerable  villages 
formerly  dotted  over  the  Babylonian  plains  have  been  succeeded 
by  the  scattered  hamlets  of  the  Montefik  and  other  amphibious 
Arab  tribes. 

This  lowland  region  is  separated  by  the  more  elevated  Syrian 
desert  or  steppe  from  the  much  smaller  and  less  productive  pro 
vinces  of  Syria  and  Palestine.  Here  the  main  physical  features 
are  at  once  simple  and  yet  striking.  The  narrow,  hilly  region  dis 
posed  north  and  south  between  the  Mediterranean  and  the  desert, 
and  stretching  for  over  400  miles  between  Anatolia  and  the  Sinai 
Peninsula,  culminates  towards  the  centre  in  the  parallel  Libanus 
and  Antilibanus  (10,000  to  11,000  feet),  enclosing  between  them 
the  fertile  depression  of  the  Beka'  (Ccele-Syria).  The  stupendous 
ruins  of  Baalbek,  standing  at  the  highest  point  of  this  depression 
in  30°  N.  lat,  mark  the  parting  line  between  the  northern  and 
southern  watersheds  of  the  region.  Northwards  flows  the  El-'Asi 
(Orontes),  southwards  the  Litani  (Leontes),  both  through  the 
Beka'  in  moderately  sloping  beds  to  the  Mediterranean.  For 
further  particulars,  see  the  articles  LEBANON,  JORDAN,  PALESTINE. 
In  the  Lebanon  the  Christian  Maronite  communities  enjoy  a  mea 
sure  of  self-government  under  the  guarantee  of  France,  while  their 
pagan  neighbours  and  hereditary  foes,  the  Druses,  are  gradually 
withdrawing  to  the  hilly  Hauran  district  beyond  Jordan. 

Turkey's  Arabian  possessions  comprise,  besides  El-Hasa  on  the 
Persian  Gulf,  the  low-lying,  hot,  and  insalubrious  Tehama  and  the 
south-western  highlands  (vilayets  of  Hejaz  and  Yemen)  stretching 
continuously  along  the  east  side  of  the  Red  Sea,  and  including  the 


Area  in 
Sq.  Miles. 

Population. 

Tripoli,  with  Barca  and  Fezzan,  a  vilayet    

485  000 

1  000  000 

Egypt,  tributary  principality  

374  000 

6  800  000 

Total  Turkey  in  Africa  

862  000 

7  800  000 

two  holy  cities  of  Mecca  and  Medina.  These  are  held  by  military 
occupation,  probably  at  a  loss  to  the  imperial  exchequer,  and  cer 
tainly  against  the  wishes  of  the  inhabitants.  But  these  drawbacks 
are  supposed  to  be  more  than  compensated  by  the  political  prestige 
derived  from  the  possession  of  the  Holy  Land  of  Islam. 

AFRICAN  TERRITORIES. 

Since  the  abandonment  of  eastern  or  Egyptian  Soudan  in  1884,  Area  and 
consequent  on  the  revolt  of  the  Mahdi,    and  the  occupation  of  popula- 
Tunis  by  the  French  in  1881,  Turkey  in  Africa  has  been  reduced  tion. 
to  the  two  territories  of  Egypt  and  Tripolitana  with  Barca  and 
Fezzan,  jointly  occupying  the  north-east  corner  of  the  continent. 
Of  these  Tripolitana  alone  is  directly  administered,  constituting 
the  pashalik  or  vilayet  of  Tripoli.     Egypt,  whose  southern  frontier 
was  temporarily  fixed  in  January  1887  at  the  station  of  Akaslie 
above  Wady  Haifa,  near  the  second  cataract  in  Lower  Nubia  (22 " 
N.  lat.),  has  formed  a  practically  independent  principality  under 
the  dynasty  of  Mehemet  Ali  since  1841,  subject  only  to  an  annual 
tribute  of  £695,000  to  the  Porte.     The  areas  and  populations  of 
Turkey  in  Africa  were  estimated  as  follows  in  1887: — 


THE  EMPIRE. 

Turkey  is  essentially  a  theocratic  absolute  monarchy,  being  sub-  Adminis- 
ject  in  principle  to  the  direct  personal  control  of  the  sultan,  who  tratiou. 
is  himself  at  once  a  temporal  autocrat  and  the  recognized  caliph, 
that  is,  "successor"  of  the  Prophet,  and  consequently  the  spiritual 
head  of  the.  Moslem  world  (see  MOHAMMEDANISM).  But,  although 
the  attempt  made  in  1876  to  introduce  representative  institutions 
proved  abortive,  this  theoretical  absolutism  is  nevertheless  tem 
pered  not  only  by  traditional  usage,  local  privilege,  the  juridical 
and  spiritual  precepts  of  the  Koran  and  its  'ulcmd  interpreters,  anil 
the  privy  council,  but  also  by  the  growing  force  of  public  opinion 
and  the  direct  or  indirect  pressure  of  the  European  powers.  The 
'ulema1  form  a  powerful  corporation,  whose  head,  the  sheikhu  'l- 
Isldm,  ranks  as  a  state  functionary  scarcely  second  to  the  grand 
vizier,  or  prime  minister.  Owing  to  their  intensely  conservative 
and  fanatical  spirit,  the  'ulema  have  always  been  determined  oppo 
nents  of  progress,  and  are  at  present  one  of  the  greatest  obstacles  to 
reform  in  a  political  system  where  the  spiritual  and  temporal 
functions  are  inextricably  interwoven.  Besides  these  expounders 
of  Koranic  doctrine,  the  sovereign  is  to  some  extent  bound  also  by 
the  Multeka,  a  legal  code  based  on  the  traditional  sayings  of 
Mohammed  and  the  recorded  decisions  of  his  successors,"  having 
the  force  of  precedents. 

The  grand  vizier  (sadr-azani),  who  is  nominated  by  the  sultan, 
presides  ex-officio  over  the  privy  council  (mejliss-i-khass),  which, 
besides  the  sheikhu  '1-Islam,  comprises  the  ministers  of  home  and 
foreign  affairs,  war,  finance,  marine,  trade,  public  works,  justice, 
public  instruction,  and  worship,  with  the  president  of  the  council 
of  state  and  the  grand  master  of  artillery.  For  administrative 
purposes  the  immediate  possessions  of  the  sultan  are  divided  into 
vilayets  (provinces),  which  are  again  subdivided  into  sanjaks  or 
mutessariks  (arrondissements),  these  into  kazas  (cantons),  and  the 
kazas  into  nahies  (parishes  or  communes).  A  vali  or  governor- 
general,  nominated  by  the  sultan,  stands  at  the  head  of  the  vilayet, 
and  on  him  are  directly  dependent  the  pashas,  etteudis,  beys,  and 
other  administrators  of  the  minor  divisions.  All  these  officials 
unite  in  their  own  persons  the  judicial  and  executive  functions, 
and  all  alike  are  as  a  rule  thoroughly  corrupt,  venal  in  the  dispen 
sation  of  justice,  oppressors  of  the  subject,  embezzlers  of  the  public 
revenues,  altogether  absorbed  in  amassing  wealth  during  their 
mostly  brief  and  precarious  tenure  of  office.2  Foreigners  settled  in 
the  country  are  specially  protected  from  exactions  by  the  so-called 
"capitulations,"  in  virtue  of  which  they  are  exempt  from  the  juris 
diction  of  the  local  courts  and  amenable  for  trial  to  tribunals  pre- 


1  See  SUNNITES,  vol.  xxii.  p.  660. 

2  Major-General  F.  T.  Haig,  who  travelled  through  the  heart  of  Yemen  in 
the  winter  of  1886-87,  thus  speaks  of  the  administration  in  that  almost  exclu 
sively  Moslem  province :  "  The  fiscal  system  of  the  Turks,  if  it  were  really 
carried  into  effect,  would  be  by  no  means  bad ;  but  like  every  other  depart 
ment  of  the  government  it  is  ruined  by  the  utter  corruption  that  prevails  in 
every  branch  of  the  administration  from  top  to  bottom.    No  more  eloquent 
expounders  of  the  evils  and  hopelessness  of  their  whole  system  are  to  be  found 
than  the  Turks  themselves,  as  I  found  from  conversation  with  two  or  three  of 
their  own  officials"  (Proc.  R.  Geog.  Soc.,  August  1887,  p.  487).     Mr  G.  P.  Devey 
also,  consul  at  Erzeroum,  reports  that  in  a  part  of  that  province  the  sheep-tax 
for  1885  was  collected  three  times  over  :  "  On  the  first  occasion  the  real  number 
had  been  underestimated,  and  the  collector  therefore  came  again,  and,  finding 
that  such  was  the  case,  made  the  villagers  pay  the  whole  sum  of  14,000  piastres 
(9000  had  been  levied  on  the  previous  occasion),  instead  of  the  difference,  on 
the  ground  that  they  had  cheated  the  Government  in  not  declaring  their  whole 
stock.     A  third  time  a  collector  visited  the  caza,  and,  when  the  villagers  conld 
produce  no  receipt  that  the  tax  had  been  paid  (for  none  had  been  given),  a  third 
time  the  full  sum  was  taken"  (Cons.  Rep.,  July  1887,  p.  3). 
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sided  over  by  their  respective  consuls.  Cases  between  foreigners 
of  different  nationalities  are  heard  in  the  court  of  the  defendant, 
and  between  foreigners  and  Turkish  subjects  in  the  local  courts,  at 
which  a  consular  dragoman  attends  to  see  that  the  trial  is  conducted 
according  to  law. 

The  trade  returns  for  the  last  few  years  show  that  the  country  is 
slowly  recovering  from  the  disastrous  consequences  of  the  Russo- 
Turkish  War.  For  the  four  years  1882-86  the  exports  from  and 
imports  to  Turkey  were  valued  as  under  : — 


1SS2-3 
1883-4 

Exports.1 

Imports. 

Exports.i           Imports. 

£10,900,000 
9,550,000 

£17,000,000 
17,350,000 

1884-5      £11,326,000       £18,263,QPO 
1885-6         10,690,000          17,702,000 

The  share  of  the  chief  foreign  states  in  these  exchanges  is  shown 
in  the  subjoined  table2  for  the  years  1884-85  and  1885-86  :  — 

Imports  from 

Exports  to 

Great  B 
France  . 

ritain 

1884-5. 

1885-6. 

1884-5. 

18S5-6. 

£8,304,000      £7,755,000 
2,225,000         2,050,000 
3,800,000         3,468,000 
1,204,000         1,556,000 
563,000             536,000 
395,000            318,000 
275,000            166,000 
553,000             482,000 
228,000            565,000 
254,000            261,000 

£3,923,000 
4,083,000 
1,113,000 
366,000 
339,000 
500,000 
63,000 
7,990 
88,000 
2,525 

£4,031,000 
3,296,000 
1,001,000 
341,000 
327,000 
.     437,000 
107,000 
7,450     , 
96,000 
9,486 

Austria 
Russia  . 

Italy    . 

Greece. 

United  J 
Persia  . 

states 

Roumau 
Belgium 

ia  .  .   .     . 

The  chief  staples  of  the  export  trade  are  raisins  (£1,370,000  in 
1884-85),  wheat  (£900,000),  cotton  (£700,000),  opium  (£500,000), 
olive  oil  (£450,000),  valonia  (£450,000),  barley  (£332,000),  figs 
(£200,000),  sesame  (£196,000),  maize  (£194,000),  pulse  (£185,000) 
nuts  (£184,000),  mohair  (£145,000),  wool  (£140,000),  dates 
(£115,000);  and  of  the  import  trade  cotton  and  cotton  stuffs 
(£4,350,000,  in  1883-84),  cereals  and  flour  (£1,350,000),  sugar 
(£1,150,000),  draperies,  hosiery,  &c.  (£735,000),  woollen  stuffs 
(£650,000),  coffee  (£535,000),  metals  (£516,000),  ironmongery 
(£475,000),  dyes  (£450,000),  silk  and  silk  stuffs  (£400,000), 
petroleum  (£375,000),  hides  and  skins  (£255,000),  live  stock 
(£236,000),  chemicals  (£167,000),  coal  (£135,000). 

In  the  next  table  are  given  the  principal  seaports  of  the  empire 
with  their  imports,  exports,  and  shipping  for  1886  : — 


Alexandria    

Exports. 

Imports. 

Vessels 
entered. 

Tonnage. 

£11,710,000 

£9,417,000 

2,706,000 
1,660,000 
1,670,000 
787,000 
1,904,000 
995,000 
201,000 
633,000 
169,000 
310,000 
281,000 
185,000 
709,000 
111,000 
240,000 
? 

1249 
9072 
1645 
5440 
626 
473 
6063 
4009 
778 
3760 

501 
1371 

712 
261 
1000 
1040 

1,020,000 
5,195,000 
1,363,000 
574,000 
351,000 
455,000 
478,000 
618,000 
145,000 
491,000 

272',000 
115,000 

1,109,000 
54,000 
459,000 
317,000  j 

Constantinople    

Smyrna  

4,331,000 
1,362,000 
1,022,000 
806,000 
715,000 
602,000 
457,000 
385,000 
298,000 
231,000 
222,000 
212,000 
172,000 
121,000 
120,000 
119,000 

Saloniki     

Iskanderoon  and  Tripoli  

Samsun,  with  Ordu  and  Unieh  .  . 
Trebizond  and  Kirasun 

Beyrut,  with  Akka  and  Haifa    .  . 
Kavala   

Crete  (six  ports)  

Dedeagatch  

Tripoli  (Africa)    

Burgas  

Gallipoli  and  Rodosto  

Suez   

Benghazi   

Jaffa   

Jeddah  

Exclusive  of  coasting  craft,  the  mercantile  fleet  of  Turkey  in  1885 
consisted  of  14  steamers  of  11, '000  tons  and  400  sailing  vessels  of 
65,000  tons. 

All  branches  of  the  foreign  trade,  together  with  most  of  the  local 
traffic  and  the  banking  business,  are  almost  exclusively  in  the  hands 
of  Greeks,  Armenians,  Jews,  and  foreigners.  The  Turks  and  other 
Mohammedans  are  engaged  nearly  altogether  in  agricultural  and 
pastoral  pursuits.  But  the  land,  especially  in  Anatolia,  is  gradu 
ally  passing  from  its  Moslem  owners  into  the  possession  of  Christian 
mortgagees.  Scarcely  any  accurate  agricultural  returns  are  avail 
able,  except  for  one  or  two  districts.  In  the  Erzeroum  vilayet  in 
18863  the  live-stock  stood  as  under, — sheep  1,485,000,  goats  645,000, 
oxen  470,000,  buffaloes  48,000,  horses  61,000,  asses  42,000,  mules 
5000;  beehives  numbered  80,000.  The  chief  agricultural  produce 
for  the  same  year  was— wheat  16,690,000  bushels,  barley  13,297,000 
bushels,  beans  46,250  cwts.,  melons  17,000  cwts.,  mulberries  10,000 
cwts.,  other  fruits  40, 000  cwts.  In  the  same  year  of  the  1 2, 000  square 
miles  constituting  the  Trebizond  vilayet  2100  were  under  cultiva 
tion,  1860  uncultivated,  2520  woodland,  and  5520  highland  pastur 
age,  the  annual  yield  being  about  2,300,000  cwts.  of  cereals,  1,000,000 
cwts.  of  nuts,  fruits,  vegetables,  &c.,  and  500,000  cwts.  of  fodder; 

1  Exclusive  of  tobacco,  which  for  fiscal  reasons  is  not  included  in  the  general 
trade  returns,  but  the  export  of  which  amounted  to  £11,500,000  in  value  for 
1884-5,  and  nearly  £11,000,000  for  1885-6. 

-  Consul-General  Fawcett's  Report  for  July  1887.  p.  31. 

3  Cons.  Rep.  for  July  1887. 


whilst  of  live-stock  there  were  300,000  sheep  and  goats,  150,000 
horses,  25,000  mules  and  asses,  60,000  oxen.4 

Previous  to  1880  Turkey  was  commonly  regarded  as  practically  Finance, 
bankrupt.  But  since  then  a  considerable  improvement  has  been 
effected.  Trustworthy  data  are  still  wanting ;  but  a  careful  estimate 
gave  the  gross  revenue  and  expenditure  of  1884  at  £T16,313,000 
and  £T16,223,000  respectively,  the  expenditure  including  over 
£T4,000,000  available  for  state  creditors.  The  public  debt  stood 
at  £106,437,000  in  1882.  The  sultan  is  reported  to  draw  a  sum  of 
from  £1,000,000  to  £2,000,000  annually  from  the  public  revenues 
for  the  support  of  the  seraglio  or  imperial  household  of  over  five 
thousand  persons. 

Until  1886  the  military  service,  compulsory  on  all  Moslems  over  Army. 
18  years  of  age,  was  kept  up  by  45,000  annual  recruits  drawn  by 
ballot ;  but  in  November  of  that  year  universal  conscription  of  the 
whole  able-bodied  male  population  was  decreed.  By  this  measure 
the  army,  hitherto  reckoned  at  about  160,000  men,  with  a  war 
strength  of  from  450,000  to  500,000,  will  be  probably  raised  to  a 
permanent  footing  of  1,000,000  effectives  under  the  flag  and  in  the 
reserves.  These  will  continue  to  be  grouped  in  the  three  categories 
of  the  nizam  or  regulars  in  active  service,  the  redif  or  first  reserve, 
and  the  mustahfiz  or  second  reserve.  There  is  to  be  a  considerable 
increase  of  cavalry,  all  conscripts  being  allowed  to  join  that  branch 
of  the  service  who  have  the  means  of  providing  themselves  with 
mounts  and  equipment.  For  military  purposes  the  empire  is 
divided  into  seven  divisions,  with  headquarters  at  Constantinople, 
Adrianople,  Monastir,  Erzingian,  Baghdad,  Damascus,  and  Sanaa, 
all  except  Sanaa  (for  Yemen)  hitherto  furnishing  an  army  corps 
for  the  nizam  and  two  for  the  redif. 

The  navy  at  the  beginning  of  1887  comprised  15  large  and  Navy, 
several  smaller  ironclads  (monitors,  gunboats,  &c.),  a  number  of 
mostly  old-fashioned  steamers,  and  14  torpedo  boats,  and  was  manned 
by  30,000  sailors  and  10,000  marines  (nominal  strength),  raised  by 
conscription  or  voluntary  enlistment  and  serving  for  12  years  in 
the  active  and  reserve  classes. 

Public  instruction  is  much  more  widely  diffused  throughout  the  Educa- 
empire  than  is  commonly  supposed.  This  is  due  partly  to  the  tion. 
Christian  communities,  notably  the  Marouites  and  others  in  Syria, 
the  Anatolian  and  Roumelian  Greeks,  and  the  Armenians  of  the 
eastern  provinces  and  of  Constantinople.  Education  is  practically 
limited  amongst  the  Mohammedans  to  reading  and  writing  and  the 
study  of  the  Koran.  But  amongst  the  Christians,  especially  the 
Armenians,  the  Greeks  of  Smyrna,  and  the  Syrians  of  Beyrut,  it 
embraces  a  considerable  range  of  subjects,  such  as  classical  Hellenic, 
Armenian,  and  Syriac,  as  well  as  modern  French,  Italian,  and 
English,  modern  history,  geography,  and  medicine.  Large  sums  are 
freely  contributed  for  the  establishment  and  support  of  good  schools, 
and  the  cause  of  national  education  is  seldom  forgotten  in  the 
legacies  of  patriotic  Anatolian  Greeks.  Even  the  Turks  are  be 
stirring  themselves  in  this  respect,  and  great  progress  has  been 
made  during  the  last  twenty  years  in  the  Erzeroum  vilayet.5  In 
1886  that  province  contained  1216  schools  and  163  madrasas 
(colleges),  with  a  total  attendance  of  25,680,  including  1504  girls. 
Elsewhere  few  official  statistics  are  available. 

Besides  administrative  and  financial  reforms,  one  of  the  most  Commu- 
pressing  needs  is  improved  means  of  communication.  In  Trebizond  nication. 
the  route  from  the  coast  at  Unieh  through  Niksar  to  Sivas  has 
recently  been  completed  to  the  limits  of  the  vilayet.  But  the  works 
on  the  more  important  road  from  Kirasun  to  Kara-hissar  for  the 
silver  and  lead  mines  at  Lijessy  are  still  suspended,  owing  to  dis 
putes  between  the  contiguous  provincial  administrations.  Many 
of  the  great  historic  highways  are  also  much  out  of  repair.  At  the 
end  of  1885  only  1250  miles  of  railway  were  completed  in  the  em 
pire,  of  which  903  were  in  Europe  and  347  in  Asia.  The  chief  lines 
are  those  connecting  the  capital  with  Adrianople  (210  miles), 
Adrianople  with  Saremby  (152),  Salouiki  with  Uskub  (150),  Zenica 
with  Brod  (118),  Uskub  with  Mitrovitza  (75),  and  Kulleli  with 
Degeagatch  (70)  in  Europe,  and,  in  Asia,  Scutari  with  Ismid  (40), 
Smyrna  with  Ala-Shehr  (130),  and  Smyrna  with  Denizli  (170).  By 
imperial  decree  (August  1887)  a  contract  was  granted  to  an  English 
syndicate  for  the  extension  of  the  Ismid  line  and  the  construction 
of  a  system  of  Asiatic  railways  to  extend  to  Baghdad  within  the 
space  of  ten  years. 

The  telegraph  system  is  much  more  developed,  comprising  (1885) 
14,620  miles,  with  26,100  miles  of  wire  and  470  stations.  The 
yearly  average  of  letters  and  packages  of  all  sorts  sent  through  the 
710  post-offices  scarcely  exceeds  2,600,000.  Most  of  the  foreign 
postal  service  is  conducted  through  the  British,  Austrian,  German, 
French,  and  Russian  privileged  post-offices. 

For  the  ethnography  of  the  Turks,  see  TURKS.          (A.  H.  K.) 

PART  III. — LITERATURE. 

In  all  literary  matters  the  Ottoman  Turks  have  shown  themselves 
a  singularly  uniuventive  people,  the  two  great  schools,  the  old  and 
the  new,  into  which  we  may  divide  their  literature,  being  closely 
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modelled,  the  one  after  the  classics  of  Persia,  the  other  after  those 
of  modern  Europe,  and  more  especially  of  France.  The  old  or 
Persian  school  flourished  from  the  foundation  of  the  empire  down 
to  about  1830,  and  still  continues  to  drag  on  a  feeble  existence, 
though  it  is  now  out  of  fashion  and  cultivated  by  none  of  the  lead 
ing  men  of  letters.  These  belong  to  the  new  or  European  school, 
which  sprang  up  some  fifty  or  sixty  years  ago,  and  which,  in  spite 
of  the  bitter  opposition  of  the  partisans  of  the  old  Oriental  system, 
lias  succeeded,  partly  through  its  own  inherent  superiority  and 
partly  through  the  talents  and  courage  of  its  supporters,  in  expel 
ling  its  rival  from  the  position  of  undisputed  authority  which  it 
had  occupied  for  upwards  of  five  hundred  years.  For  the  present 
purpose  it  will  be  convenient  to  divide  the  old  school  into  three 
periods,  which  may  be  termed  respectively  the  pre-classical,  the 
classical,  and  the  post-classical.  Of  these  the  first  extends  from 
the  early  days  of  the  empire  to  the  accession  of  Suleyman  L,  1301- 
1520  (700-926) ;  the  second  from  that  event  to  the  accession  of 
Mahmud  I.,  1520-1730  (926-1143) ;  and  the  third  from  that  date 
to  the  accession  of  'Abd-ul-'Aziz,  1730-1861  (1143-1277). 

The  works  of  the  old  school  in  all  its  periods  are  entirely  Persian 
character  in  tone,  sentiment,  and  form.  We  find  in  them  the  same  beauties 
of  Otto-  and  the  same  defects  that  we  observe  in  the  productions  of  the 
Iranian  authors.  The  formal  elegance  and  conventional  grace, 
alike  of  thought  and  of  expression,  so  characteristic  of  Persian 
classical  literature,  pervade  the  works  of  the  best  Ottoman  writers, 
and  they  are  likewise  imbued,  though  in  a  less  degree,  with  that 

5pirit  of  mysticism  which  runs  through  so  much  of  the  poetry  of 
niii.  But  the  Ottomans  did  not  stop  here :  in  their  romantic 
pou.iis  they  chose  as  subjects  the  favourite  themes  of  their  Persian 
masters,  such  as  Leyli  and  Mejnun,  Khusrev  and  Shirin,  Yusuf  and 
Zuleykha,  and  so  on  ;  they  constantly  allude  to  Persian  heroes 
whose  stories  occur  in  the  Shdh-Ndma  and  other  storehouses  of 
Iranian  legendary  lore  ;  and  they  wrote  their  poems  in  Persian 
metres  and  in  Persian  forms.  The  mesnevi,  the  kasida,  and  the 
ghazel, — all  of  them,  so  far  at  least  as  the  Ottomans  are  concerned, 
Persian, — were  the  favourite  verse-forms  of  the  old  poets.  A  mesnevi 
is  a  poem  written  in  rhyming  couplets,  and  is  usually  narrative  in 
subject.  The  kasida  and  the  ghazel  are  both  mouorhythmic  ;  the 
first  as  a  rule  celebrates  the  praises  of  some  great  man,  while  the 
second  discourses  of  the  joys  and  woes  of  love.  Why  Persian  rather 
than  Arabian  or  any  other  literature  became  the  model  of  Ottoman 
writers  is  explained  by  the  early  history  of  the  race  (see  TURKS). 
Some  two  centuries  before  the  arrival  of  the  Turks  in  Asia  Minor 
the  Seljuks,  then  a  mere  horde  of  savages,  had  overrun  Persia, 
where  they  settled  and  adopted  the  civilization  of  the  people  they 
had  subdued.  Thus  Persian  became  the  language  of  their  court 
and  Government,  and  when  by  and  by  they  pushed  their  conquests 
into  Asia  Minor,  and  founded  there  the  Seljuk  empire  of  Rum,  they 
carried  with  them  their  Persian  culture,  and  diffused  it  among  the 
peoples  newly  brought  under  their  sway.  It  was  the  descendants 
of  those  Persianized  Seljuks  whom  the  early  Ottomans  found 
ruling  in  Asia  Minor  on  their  arrival  there.  What  had  happened 
to  the  Seljuks  two  centuries  before  happened  to  the  Ottomans  now : 
the  less  civilized  race  adopted  the  culture  of  the  more  civilized  ; 
and,  as  the  Seljuk  empire  fell  to  pieces  and  the  Ottoman  came 
gradually  to  occupy  its  place,  the  sons  of  men  who  had  called 
themselves  Seljuks  began  thenceforth  to  look  upon  themselves  as 
Ottomans.  Hence  the  vast  majority  of  the  people  whom  we  are 
accustomed  to  think  of  as  Ottomans  are  so  only  by  adoption, 
being  really  the  descendants  of  Seljuks  or  Seljiikian  subjects,  who 
had  derived  from  Persia  whatever  they  possessed  of  civilization  or 
of  literary  taste.  An  extraordinary  love  of  precedent,  the  result 
apparently  of  conscious  want  of  original  power,  was  sufficient 
to  keep  their  writers  loyal  to  their  early  guide  for  centuries,  till 
at  length  the  allegiance,  though  not  the  fashion  of  it,  has  been 
changed  in  our  own  days,  and  Paris  has  replaced  Shiraz  as  the 
shrine  towards  which  the  Ottoman  scholar  turns.  While  conspicu 
ously  lacking  in  creative  genius,  the  Ottomans  have  always  shown 
themselves  possessed  of  receptive  and  assimilative  powers  to  a 
remarkable  degree,  the  result  being  that  the  number  of  their 
writers  both  in  prose  and  verse  is  enormous.  Of  course  only  a  few 
of  the  most  prominent,  either  through  the  intrinsic  merit  of  their 
work  or  through  the  influence  they  have  had  in  guiding  or  shaping 
that  of  their  contemporaries,  can  be  mentioned  in  a  brief  review 
like  the  present.  It  ought  to  be  premised  that  the  poetry  of  the 
old  school  is  greatly  superior  to  the  prose. 

Ottoman  literature  may  be  said  to  open  with  a  few  mystic  lines, 
the  work  of  Sultan  Veled,  son  of  Maulana  Jelal-ud-Din,  the  author 
of  the  great  Persian  poem  the  Mathnawl.  Sultan  Veled  flourished 
during  the  reign  of  'Osman  I.,  though  he  did  not  reside  in  the 
territory  under  the  rule  of  that  prince.  Another  mystic  poet  of 
this  early  time  was  'Ashik  Pasha,  who  left  a  long  poem  in  rhyming 
couplets,  which  is  called,  inappropriately  enough,  his  Divdn.  The 
nocturnal  expedition  across  the  Hellespont  by  which  Suleyman,  the 
son  of  Orkhan,  won  Galipoli  and  therewith  a  foothold  in  Europe 
for  his  race,  was  shared  in  and  celebrated  in  verse  by  a  Turkish 
noble  or  chieftain  named  Ghazi  Fazil.  Sheykhi  of  Kermiyan,  a 


Pre- 
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contemporary  of  Muhammed  I.  and  Murad  II.,  wrote  a  lengthy  and 
still  esteemed  mesuevi  on  the  ancient  Persian  romance  of  Khusrev 
and  Shirin  ;  and  about  the  same  time  Yaziji-oghlu  gave  to  the 
world  a  long  versified  history  of  the  Prophet,  the  Muhammcdiya. 
The  writers  mentioned  above  are  the  most  important  'previous  to 
the  capture  of  Constantinople  ;  but  there  is  little  literature  of  real 
merit  prior  to  that  event.  The  most  notable  prose  work  of  this 
period  is  an  old  collection  of  stories,  the  History  of  the  Forty  Vezirs, 
said  to  have  been  compiled  by  a  certain  Sheykh-zada  and  dedicated 
to  Murad  II.  A  few  years  after  Constantinople  passed  into  the 
hands  of  the  Ottomans,  some  ghazels,  the  work  of  the  contempo 
rary  Tatar  prince,  Mir  'Ali  Shir,  who  under  the  nom  de  plume  of 
Nef  ayi  wrote  much  that  shows  true  talent  and  poetic  feeling,  found 
their  way  to  the  Ottoman  capital,  where  they  were  seen  and  copied 
by  Ahmed  Pasha,  one  of  the  viziers  of  Muhammed  II.  The  poems 
of  this  statesman,  though  possessing  little  merit  of  their  own,  being 
for  the  most  part  mere  translations  from  Nevayi,  form  one  of  the 
landmarks  in  the  history  of  Ottoman  literature.  They  set  the 
fashion  of  ghazel-writing ;  and  their  appearance  was  the  signal 
for  a  more  regular  cultivation  of  poetry  and  a  greater  attention  to 
literary  style  and  to  refinement  of  language.  In  Sinan  Pasha, 
another  minister  of  Muhammed  the  Conqueror,  Ottoman  prose 
found  its  first  exponent  of  ability  ;  he  left  a  religious  treatise 
entitled  Tazarru'dt  (Supplications),  which,  notwithstanding  a  too 
lavish  employment  of  the  resources  of  Persian  rhetoric,  is  as  re 
markable  for  its  clear  and  lucid  style  as  for  the  beauty  of  many  of 
the  thoughts  it  contains.  The  most  noteworthy  writers  of  the 
Conqueror's  reign  are,  after  Ahmed  and  Sinan,  the  two  lyric  poets 
Nejati  and  Zati,  whose  verses  show  a  considerable  improvement 
upon  those  of  Ahmed  Pasha,  the  romantic  poets  Jemali  and  Hamdi, 
and  the  poetesses  Zeyneb  and  Mihri.  Like  most  of  his  house, 
Muhammed  II.  was  fond  of  poetry  and  patronized  men  of  letters. 
He  himself  tried  versification,  and  some  of  his  lines  which  have 
come  down  to  us  appear  quite  equal  to  the  average  work  of  his 
contemporaries.  Twenty -one  out  of  the  thirty -four  sovereigns 
who  have  occupied  the  throne  of  'Osman  have  left  verses,  and 
among  these  Selim  I.  stands  out,  not  merely  as  the  greatest  ruler, 
warrior,  and  statesman,  but  also  as  the  most  gifted  and  most 
original  poet.  His  work  is  unhappily  for  the  greater  part  in  the 
Persian  language  ;  the  excellence  of  what  he  has  done  in  Turkish 
makes  us  regret  that  he  did  so  little.  The  most  prominent  man 
of  letters  under  Selim  1.  was  the  legist  Kemal  Pasha-zada,  fre 
quently  called  Ibn-Kemal,  who  distinguished  himself  in  both  prose 
and  verse.  He  left  a  romantic  poem  on  the  loves  of  Yiisuf  and 
Zuleykha,  and  a  work  entitled  Nigdristdn,  which  is  modelled  both 
in  style  and  matter  on  the  Gulistdn  of  Sa'di.  His  contemporary, 
Mesihi,  whose  beautiful  verses  on  spring  are  perhaps  better 
known  in  Europe  than  any  other  Turkish  poem,  deserves  a  pass 
ing  mention. 

With  the  accession  of  Selim's  son,  Suleyman  I.,  the  classical  Classical 
period  begins.  Hitherto  all  Ottoman  writing,  even  the  most  highly  period, 
finished,  had  been  somewhat  rude  and  uncouth ;  but  now  a  marked 
improvement  becomes  visible  alike  in  the  manner  and  the  matter, 
and  authors  of  greater  ability  begin  to  make  their  appearance. 
Fuzuli,  one  of  the  four  great  poets  of  the  old  school,  seems  to 
have  been  a  native  of  Baghdad  or  its  neighbourhood,  and  probably 
became  an  Ottoman  subject  when  Suleyman  took  possession  of  the 
old  capital  of  the  caliphs.  His  language,  which  is  very  peculiar, 
seems  to  be  a  sort  of  mixture  of  the  Ottoman  and  Azerbijan  dialects 
of  Turkish,  and  was  most  probably  that  of  the  Persian  Turks  of 
those  days.  Fuzuli  showed  far  more  originality  than  any  of  his 
predecessors  ;  for,  although  his  work  is  naturally  Persian  in  form 
and  in  general  character,  it  is  far  from  being  a  mere  echo  from 
Shiraz  or  Ispahan.  He  struck  out  a  new  line  for  himself,  and  was 
indebted  for  his  inspiration  to  no  previous  writer,  whether  Turk  or 
Persian.  An  intense  and  passionate  ardour  breathes  in  his  verses, 
and  forms  one  of  the  most  remarkable  as  well  as  one  of  the  most 
attractive  characteristics  of  his  style  ;  for,  while  few  even  among 
Turkish  poets  are  more  artificial  than  he,  few  seem  to  write  with 
greater  earnestness  and  sincerity.  His  influence  upon  his  suc 
cessors  has  scarcely  been  as  far-reaching  as  might  have  been  ex 
pected, — a  circumstance  which  is  perhaps  in  some  measure  owing 
to  the  unfamiliar  dialect  in  which  he  wrote.  Besides  his  Divdn, 
he  left  a  beautiful  mesnevi  on  the  story  of  Leyli  and  Mejnun,  as 
well  as  some  prose  works  little  inferior  to  his  poetry.  Baki  of 
Constantinople,  though  far  from  rivalling  his  contemporary  Fuzuli, 
wrote  much  good  poetry,  including  one  piece  of  great  excellence,  an 
elegy  on  Suleyman  I.  The  Ottomans  have  as  a  rule  been  particu 
larly  successful  with  elegies  ;  this  one  by  Baki  has  ne.ver  been  sur 
passed.  Ruhi,  Lami'i,  Nev'i,  the  janissary  Yahya  Beg,  the  mufti 
Ebu-Su'ud,  and  Selim  II.  all  won  deserved  distinction  as  poets. 
During  the  reign  of  Ahmed  I.  arose  the  second  of  the  great  poets 
of  the  old  Ottoman  school,  Nef  i  of  Erzerum,  who  owes  his  pre 
eminence  to  the  brilliance  of  his  kasi'das.  But  Nef  i  could  revile 
as  well  as  praise,  and  such  was  the  bitterness  of  some  of  his  satires 
that  certain  influential  personages  who  came  under  his  lash  in 
duced  Murad  IV.  to  permit  his  execution.  Nef  i,  who,  like  Fuzuli, 
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formed  a  style  of  his  own,  had  many  to  imitate  him,  of  whom  Sabri 
Shakir,  a  contemporary,  was  the  most  successful.  Na'ili,  Jevri, 
and  Fehim  need  not  detain  us ;  but  Nabi,  who  flourished  under 
Ibrahim  and  Muhammed  IV.,  calls  for  a  little  more  attention. 
This  prolific  author  copied,  and  so  imported  into  Ottoman  litera 
ture,  a  didactic  style  of  ghazel- writing  which  was  then  being 
introduced  in  Persia  by  the  poet  Sa'ib  ;  but  so  closely  did  the  pupil 
follow  in  the  footsteps  of  his  master  that  it  is  not  always  easy  to 
know  that  his  lines  are  intended  to  be  Turkish.  A  number  of 
poets,  of  whom  Seyyid  Yehbi,  Raghib  Pasha,  Rahmi  of  the  Crimea, 
Kelim,  and  Sami  are  the  most  notable,  took  Nabi  for  their  model. 
Of  these,  Sami  is  remarkable  for  the  art  with  which  he  constructed 
Ids  ghazels.  Among  the  writers  of  this  time  who  did  not  copy 
Nabi  are  Sabit,  Rasikh,  and  Talib,  each  of  whom  endeavoured, 
with  no  great  success,  to  open  up  a  new  path  for  himself.  We 
now  reach  the  reign  of  Ahmed  III.,  during  which  flourished  Nedim, 
the  greatest  of  all  the  poets  of  the  old  school.  Little  appears  to 
be  known  about  his  life  further  than  that  he  resided  at  Constan 
tinople  and  was  alive  in  the  year  1727  (A.H.  1140).  Nedim  stands 
quite  alone  :  he  copied  no  one,  and  no  one  has  attempted  to  copy 
him.  There  is  iti  his  poetry  a  joyousness'  and  sprightliness  which 
at  once  distinguish  it  from  the  work  of  any  other  Turkish  author. 
His  ghazels,  which  are  written  with  great  elegance  and  finish,  con 
tain  many  graceful  and  original  ideas,  and  the  words  he  makes  use 
of  are  always  chosen  with  a  view  to  harmony  and  cadence.  His 
kasulas  are  almost  equal  to  his  ghazels  ;  for,  while  they  rival  those 
of  Nef  i  in  brilliancy,  they  surpass  them  in  beauty  of  diction,  and 
are  not  so  artificial  and  dependent  on  fantastic  and  far-fetched 
conceits.  The  classical  period  cames  to  an  end  with  Nedim  ;  its 
brightest  time  is  that  which  falls  between  the  rise  of  Nef  i  and  the 
death  of  Nedim,  or,  more  roughly,  that  extending  from  the  acces 
sion  of  Ahmed  I.,  1603  (1012),  to  the  deposition  of  Ahmed  III., 
1730  (1143). 

We  will  now  glance  at  the  prose  writers  of  this  period.  Under 
the  name  of  Humdyun  Ndma  (Imperial  Book)  'Ali  Chelebi  made 
a  highly  esteemed  translation  of  the  well-known  Persian  classic 
Anvdr-i  Suheyli,  dedicating  it  to  Suleyman  I.  Sa'd-ud-Din,  the 
preceptor  of  Murad  III.,  wrote  a  valuable  history  of  the  empire 
from  the  earliest  times  to  the  death  of  Selirn  I.  This  work,  the 
Tdj-ut-Tevdrlkh  (Crown  of  Chronicles),  is  reckoned,  on  account  of 
its  ornate  yet  clear  style,  one  of  the  masterpieces  of  the  old  school, 
and  forms  the  first  of  an  unbroken  series  of  annals  which  are  written, 
especially  the  later  among  them,  with  great  minuteness  and  detail. 
Of  Sa'd-ud-Din's  successors  in  the  office  of  imperial  historiographer 
the  most  remarkable  for  literary  power  is  Na'ima.  His  work,  which 
extends  from  1591  (1000)  to  1659  (1070),  contrasts  strongly  with 
that  of  the  earlier  historian,  being  written  with  great  directness 
and  lucidity,  combined  with  much  vigour  and  picturesqueness. 
Evliya,  who  died  during  the  reign  of  Muhammed  IV.,  is  noted  for 
the  record  which  he  has  left  of  his  travels  in  different  countries. 
About  this  time  Tash-kopri-zada  began  and  'Ata-nllah  continued 
a  celebrated  biography  of  the  legists  and  sheykhs  who  had 
flourished  under  the  Ottoman  monarchs.  Haji  Khalifa  (see  voL  xi. 
p.  377),  frequently  termed  Katib  Chelebi,  was  one  of  the  most  famous 
men  of  letters  whom  Turkey  has  produced.  He  died  in  1658  (1068), 
having  written  a  great  number  of  learned  works  on  history, 
biography,  chronology,  geography,  and  other  subjects.  The  Persian- 
iziug  tendency  of  this  school  reached  its  highest  point  in  the  pro 
ductions  of  Veysi,  who  left  a  Life  of  the  Prophet,  and  of  Nergisi, 
a  miscellaneous  writer  of  prose  and  verse.  Such  is  the  intentional 
obscurity  in  many  of  the  compositions  of  these  two  authors  that 
every  sentence  becomes  a  puzzle,  over  which  even  a  scholarly  Otto 
man  must  pause  before  he  can  be  sure  he  has  found  its  true  mean 
ing.  The  first  printing  press  in  Turkey  was  established  by  an 
Hungarian  who  had  assumed  the  name  of  Ibrahim,  and  in  1728 


(1141)  appeared  the  first  book  printed  in  that  country  ;  it  was  Van- 
kuli's  Turkish  translation  of  Jevheri's  Arabic  dictionary. 

Coming  now  to  the  post-classical  period,  we  find  among  poets  Post- 
worthy  of  mention  Beligh,  Nevres,  Hishmet,  and  Sunbuli  -  zada  classical 
Vehbi,  each  of  whom  wrote  in  a  style 'peculiar  to  himself.     Three  period, 
poets  of  note — Pertev,   Neshet,  and  Sheykh   Ghalib — flourished 
under  Selim  III.     The  last-named  is  the  fourth  great  poet  of  the 
old  school.    Husn  u  'Ashk  (Beauty  and  Love),  as  his  great  poem  is 
called,  is  an  allegorical  romance  full  of  tenderness  and  imaginative 
power.     Ghalib's  style  is  as  original  as  that  of  Fuziili,  Nef  i,  or 
Nedim.     The  most  distinguished  of  the  prose  writers  of  this  period 
are  perhaps  Rashid,  the  imperial  historiographer,  'Asim,  who  trans 
lated  into  Turkish  two  great  lexicons,  the  Arabic  Kdmtis  and  the 
Persian  JBurhdn-i  Kdti\  and  Kani,  the  only  humorous  writer  of 
merit  belonging  to  the  old  school. 

When  we  reach  the  reign  of  Mahmud  II.,  the  great  transition  Transi- 
period  of  Ottoman  history,  during  which  the  civilization  of  the  tion 
West  began  to  struggle  in  earnest  with  that  of  the  East,  we  find  period, 
the  change  which  was  coming  over  all  things  Turkish  affecting 
literature  along  with  the  rest,  and  preparing  the  way  for  the  ap 
pearance   of  the  new  school.     The  chief  poets  of  the  transition  are 
Fazil  Bey,  Wasif,  notable  for  his  not  altogether  unhappy  attempt 
to  write  verses  in  the  spoken  language  of  the  capital,  'Izzet  Molla, 
Pertev  Pasha,  'Akif  Pasha,  and  the  poetesses  Fitnet  and  Leyla. 
In  the  works  of  all  of  these,  although  we  occasionally  discern  a 
hint  of  the  new  style,  the  old  Persian  manner  is  still  supreme. 

More  intimate  relations  with  western  Europe  and  a  pretty  general  Modern 
study  of  the  French  language  and  literature,  together  with  the  school, 
steady  progress  of  the  reforming  tendency  fairly  started  under 
Mahmud  11.,  have  resulted  in  the  birth  of  the  new  or  modern 
school,  whose  objects  are  truth  and  simplicity.  In  the  political 
writings  of  Reshid  and  'Akif  Pashas  we  have  the  first  clear  note  of 
change ;  but  the  man  to  whom  more  than  to  any  other  the  new 
departure  owes  its  success  is  Shinasi  Efendi,  who  employed  it  for 
poetry  as  well  as  for  prose.  The  European  style,  on  its  introduc 
tion,  encountered  the  most  violent  opposition,  but  now  it  alone 
is  used  by  living  authors  of  repute.  If  any  of  these  does  write  a 
pamphlet  in  the  old  manner,  it  is  merely  as  a  tour  de  force,  or  to 
prove  to  some  faithful  but  clamorous  partisan  of  the  Persian  style 
that  it  is  not,  as  he  supposes,  lack  of  ability  which  causes  the 
modern  author  to  adopt  the  simpler  and  more  natural  fashion  of 
the  West.  The  whole  tone,  sentiment,  and  form  of  Ottoman  litera 
ture  have  been  revolutionized  by  the  new  school :  varieties  of  poetry 
hitherto  unknown  have  been  adopted  from  Europe  ;  an  altogether 
new  branch  of  literature,  the  drama,  has  arisen  ;  while  the  sciences 
are  now  treated  and  seriously  studied  after  the  system  of  the  West. 
Among  writers  of  this  school  who  have  won  distinction  are  Ziya 
Pasha,  Jevdet  Pasha,  the  statesman  and  historian,  Ekrem  Bey,  the 
author  of  a  beautiful  series  of  miscellaneous  poems,  Zemzema,  Hainid 
Bey,  who  holds  the  first  place  among  Ottoman  dramatists,  and 
Kemal  Bey,  the  leader  of  the  modern  school  and  one  of  the  most 
illustrious  men  of  letters  whom  his  country  has  produced.  He 
has  written  with  conspicuous  success  in  almost  every  branch  of 
literature, — history,  romance,  ethics,  poetry,  and  the  drama. 

For  the  Turkish  language,  see  p.  661  below. 

There  is  no  work  in  existence  which  gives  a  satisfactory  account  of  Ottoman 
literature.  Von  Hammer -Purgstall's  Geschichte  der  Osmanischen  Dichtkunst 
(Pesth,  1836)  is  not  always  trustworthy  and  leaves  much  to  be  desired  in  many 
ways.  Other  works  on  the  poetry  are  La  llvse  Ottomane,  by  Servan  de  Sugny 
(Paris,  1853) ;  On  the  History,  System,  and  Varieties  of  Turkish  Poetry,  by  Red- 
house  (London,  1878) ;  Ottoman  Poems,  by  Gibb  (London,  1882).  Of  transla 
tions  we  have  Baki's  Divan,  by  Hammer  (Vienna,  1825) ;  the  Travels  o/Eiiiyd, 
by  Hammer  (London,  1834)  ;  Rose  iind  Kachtigall  (a  poem  of  Fazli,  a  mediocre 
writer  of  the  time  of  Suleyman  I.),  Turkish  and  German,  by  Hammer  (Pesth) ; 
Les  ConseUs  de  Nabi  Efendi,  by  Pavet  de  Courteille  (Paris,  1857) ;  The  history 
of  the  Forty  Vezirs,  by  Gibb  (London,  1886).  An  interesting  and  valuable  sketch 
of  Ottoman  poetry  is  given  by  Kemal  Bey  in  a  series  of  articles  in  the  Turkish 
literary  journal  Mejmu'  a-i  Ebu-g-Ziyd.  (E.  J.  W.  G.) 


TURKEY,  an  abbreviation  for  TURKEY-COCK  or  TURKEY- 
HEN  as  the  case  may  be,  a  well-known  large  domestic 
gallinaceous  bird.  How  it  came  by  this  name  has  long 
been  a  matter  of  discussion,  for  it  is  certain  that  this  valu 
able  animal  was  introduced  to  Europe  from  the  New 
World,  and  in  its  introduction  had  nothing  to  do  with 
Turkey  or  with  Turks,  even  in  the  old  and  extended  sense 
in  which  that  term  was  applied  to  all  Mahometans.  But 
it  is  almost  as  unquestionable  that  the  name  was  origin 
ally  applied  to  the  bird  which  we  know  as  the  GUINEA- 
FOWL  (q.v.),  and  there  is  no  doubt  that  some  authors  in 
the  16th  and  17th  centuries  curiously  confounded  these 
two  species.  As  both  birds  became  more  common  and 
better  known,  the  distinction  was  gradually  perceived,  and 
the  name  "  Turkey  "  clave  to  that  from  the  New  World — 
possibly  because  of  its  repeated  call-note — to  be  syllabled 


turk,  turk,  turk,  whereby  it  may  be  almost  said  to  have 
named  itself  (cf.  Notes  and  Queries,  ser.  6,  iii.  pp.  23,  369). 
But  even  Linnaeus  could  not  clear  himself  of  the  confusion, 
and  unhappily  misapplied  the  name  Meleagris,  undeniably 
belonging  to  the  Guinea-Fowl,  as  the  generic  term  for  what 
we  now  know  as  the  Turkey,  adding  thereto  as  its  specific 
designation  the  word  gallopavo,  taken  from  the  Gallopava 
of  Gesner,  who,  though  not  wholly  free  from  error,  was 
less  mistaken  than  some  of  his  contemporaries  and  even 
successors.1 

1  The  French  Coq  and  Pou.lt  d'Inde  (whence  Dindou)  involve  no 
contradiction,  looking  to  the  general  idea  of  what  India  then  was. 
One  of  the  earliest  German  names  for  the  bird,  Kalekuttisch  Hun 
(whence  the  Scandinavian  Kalkon),  must  have  arisen  through  some 
mistake  at  present  inexplicable ;  but  this  does  not  refer,  as  is  generally 
supposed,  to  Calcutta,  but  to  Calicut  on  the  Malabar  coast  (cf.  Notes 
and  Queries,  ser.  6,  x.  p.  185). 
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The  Turkey,  so  far  as  we  know,  was  first  described  by  Oviedo  in 
his  Sumario  de  la  Natural  Historia  de  las  Indias1  (cap.  xxxvi. ), 
said  to  have  been  published  in  1527.  He,  not  unnaturally,  includes 
both  Curassows  and  Turkeys  in  one  category,  calling  both  "  Pavos  " 
(Peafowls) ;  but  he  carefully  distinguishes  between  them,  pointing 
out  among  other  things  that  the  latter  make  a  wheel  (hacen  la  rueda) 
of  their  tail,  though  this  was  not  so  grand  or  so  beautiful  as  that 
of  the  Spanish  "Pavo,"  and  he  gives  a  faithful  though  short 
description  of  the  Turkey,  The  chief  point  of  interest  in  his 
account  is  that  he  speaks  of  the  species  having  been  already  taken 
from  New  Spain  (Mexico)  to  the  islands  and  to  Castilla  del  Oro 
(Darien),  where  it  bred  in  a  domestic  state  among  the  Christians. 
Much  labour  has  been  given  by  various  naturalists  to  ascertain  the 
date  of  its  introduction  to  Europe,  to  which  we  can  at  present  only 
make  an  approximate  attempt  ;'J  but  after  all  that  has  been  written 
it  is  plain  that  evidence  concurs  to  show  that  the  bird  was  established 
in  Europe  by  1530 — a  very  short  time  to  have  elapsed  since  it 
became  known  to  the  Spaniards,  which  could  hardly  have  been 
before  1518,  when  Mexico  was  discovered.  The  possibility  that  it 
had  been  brought  to  England  by  Cabot  or  some  of  his  successors 
earlier  in  the  century  is  not  to  be  overlooked,  and  reasons  will 
presently  be  assigned  for  supposing  that  one  of  the  breeds  of 
English  Turkeys  may  have  had  a  northern  origin  ; 3  but  the  often 
quoted  distich  first  given  in  Baker's  Chronicle  (p.  298),  asserting 
that  Turkeys  came  into  England  in  the  same  year — and  that  year 
by  reputation  1524 — as  carps,  pickerels,  and  other  commodities,  is 
wholly  untrustworthy,  for  we  know  that  both  these  fishes  lived  in 
the  country  long  before,  if  indeed  they  were  not  indigenous  to  it. 
The  earliest  documentary  evidence  of  its  existence  in  England  is  a 
"constitution"  set  forth  by  Cranmer  in  1541,  which  Hearne  first 
printed  (Leland's  Collectanea,  ed.  2,  vi.  p.  38).  This  names  "Turkey  - 
cocke"as  one  of  "the  greater  fowles"  of  which  an  ecclesiastic 
was  to  have  "but  one  in  a  dishe,"  and  its  association  with  the 
Crane  and  Swan  precludes  the  likelihood  of  any  confusion  with  the 
Guinea-Fowl.  Moreover  the  comparatively  low  price  of  the  two 
Turkeys  and  four  Turkey-chicks  served  at  a  feast  of  the  serjeants- 
at-law  in  1555  (Dugdale,  Origines,  p.  135)  points  to  their  having 
become  by  that  time  abundant,  and  indeed  by  1573  Tusser  bears 
witness  to  the  part  they  had  already  begun  to  play  in  "  Christmas 
husbandlie  fare."  In  1555  both  sexes  were  characteristically 
figured  by  Belon  (Oyseaux,  p.  249),  as  was  the  cock  by  Gesner  in 
the  same  year,  and  these  are  the  earliest  representations  of  the  bird 
known  to  exist. 

There  is  no  need  to  describe  here  a  bird  so  familiar  and  in  these 
days  so  widely  distributed.  As  a  denizen  of  our  poultry  -  yards 
(see  POULTRY,  vol.  xix.  p.  646)  there  are  at  least  two  distinct 
breeds,  though  crosses  between  them  are  much  commoner  than 
purely -bred  examples  of  either.  That  known  as  the  Norfolk 
breed  is  the  taller  of  the  two,  and  is  said  to  be  the  more  hardy. 
Its  plumage  is  almost  entirely  black,  with  very  little  lustre,  but 
the  feathers  of  the  tail  and  some  of  those  of  the  back  have  a  brown 
ish  tip.  The  chicks  also  are  black,  with  occasionally  white  patches 
on  the  head.  The  other  breed,  called  the  Cambridgeshire,  is  much 
more  variegated  in  colour,  and  some  parts  of  the  plumage  have  a 
bright  metallic  gloss,  while  the  chicks  are  generally  mottled 
with  brownish  grey.  White,  pied,  and  buff  Turkeys  are  also  often 
seen,  and  if  care  be  taken  they  are  commonly  found  to  "breed 
true."  Occasionally  Turkeys,  the  cocks  especially,  occur  with  a 
top-knot  of  feathers,  and  one  of  them.was  figured  by  Albin  in  1738. 
It  has  been  suggested  with  some  appearance  of  probability  that  the 
Norfolk  breed  may  be  descended  from  the  northern  form,  Meleagris 
gallopavo  or  americana,  while  the  Cambridgeshire  breed  may  spring 
from  the  southern  form,  the  M.  mexicana  of  Gould  (Proc.  Zool. 
Society,  1856,  p.  61),  which  indeed  it  very  much  resembles,  especi- 


1  Purchas  (PUgrimes,  iii.  p.  995)  in  1625  quoted  both  from  this 
aud  from  the  same  author's  Hystoria  General,  said  to  have  been  pub 
lished  a  few  years  later.     Oviedo's  earlier  work  is  only  known  to  the 
present  writer  by  the  reprint  of  1852. 

2  The  bibliography  of  the  Turkey  is  so  large  that  there  is  here  no 
room  to  name  the  various  works  that  might  be  cited.     Recent  research 
has  failed  to  add  anything  of  importance  to  what  has  been  said  on 
this  point  by  Buffon  (Oiseaux,  ii.    pp.    132-162),   Pennant  (Arctic 
Zoology,  pp.  291-300), — an  admirable  summary, — and  Broderip  (Zoo 
logical  Recreations,  pp.  120-137) — not  that  all  their  statements  cau 
be  wholly  accepted.     Barrington's  essay  (Miscellanies,  pp.  127-151), 
to  prove  that  the  bird  was  known  before  the  discovery  of  America 
and  was  transported  thither,  is  an  ingenious  piece  of  special  pleading 
which  his  friend  Pennant  did  him  the  real  kindness  of  ignoring. 

3  In  1672  Josselin  (A'ew  England's  Rarities,  p.  9)  speaks  of  the 
settlers  bringing  up  "  great  store  of  the  wild  kind  "  of  Turkeys,  "  which 
remain  about  their  houses  as  tame  as  ours  in  England."     The  bird 
was  evidently  plentiful  down  to  the  very  seaboard  of  Massachusetts, 
aud  it  is  not  likely  to  have  been  domesticated  by  the  Indian  tribes  there, 
as,  according  to  Hernandez,  it  seems  to  have  been  by  the  Mexicans. 
It  was  probably  easy  to  take  alive,  and,  as  we  know,  capable  of  endur 
ing  the  voyage  to  England. 


ally  in  having  its  tail-coverts  and  qnills  tipped  with  white  or  light 
ochreous, — points  that  recent  North-American  ornithologists  rely 
upon  as  distinctive  of  this  form.  If  this  supposition  be  tine,  there 
would  be  reason  to  believe  in  the  double  introduction  of  the  bird 
into  England  at  least,  as  already  hinted,  but  positive  information 
is  almost  wholly  wanting.4  The  northern  form  of  wild  Turkey, 
whose  habits  have  been  described  in  much  detail  by  all  the  chief 
writers  on  North- American  birds,  is  now  extinct  in  the  settled  parts 
of  Canada  and  the  eastern  States  of  the  Union,  where  it  was  once 
so  numerous  ;  and  in  Mexico  the  southern  form,  which  would  seem 
to  have  been  never  abundant  since  the  conquest,  has  been  for  many 
years  rare.  Further  to  the  south,  on  the  borders  of  Guatemala  and 
British  Honduras,  there  exists  a  perfectly  distinct  species,  M.  ocellata, 
whose  plumage  almost  vies  with  that  of  a  Peacock  in  splendour, 
while  the  bare  skin  which  covers  the  head  is  of  a  deep  blue  studded 
with  orange  caruncles  (Proc.  Zool.  Society,  1861,  pi.  xl.). 

The  genus  Meleagris  is  considered  to  enter  into  the 
Family  Phasianidse,  in  which  it  forms  a  Subfamily  Mrle- 
agrinse,  peculiar  to  North  and  Central  America.  The  fossil 
remains  of  three  species  have  been  described  by  Prof. 
Marsh — one  from  the  Miocene  of  Colorado,  and  two,  one 
much  taller  and  the  other  smaller  than  the  existing  species, 
from  the  Post- Pliocene  of  New  Jersey.  Both  the  last  had 
proportionally  long  and  slender  legs.  (A.  N.) 

TURKS.  The  use  of  the  name  "Turks"  has  never 
been  limited  in  a  clear  and  definite  way  from  the  time  of 
the  Byzantine  authors  to  the  present  day.  To  the  former, 
as  also  to  the  Arabs,  it  has  a  collective  sense  like  Scythians 
or  Huns ; 5  at  the  present  day  we  are  wont  to  restrict  the 
name  to  the  Osmanli  Turks,  though  they  themselves  refuse 
to  be  called  Turks,  having,  as  they  hold,  ceased  to  be  such 
in  becoming  imbued  with  Arabo-Persian  culture.  On  the 
other  hand,  when  we  speak  of  Uigurs  and  Tatars,  we  mean 
tribes  who  style  themselves  Turks  and  really  are  such.  It 
is  only  by  the  aid  of  historical  and  linguistical  evidence  that 
we  can  determine  the  true  limits  of  the  Turkish  name. 

The  national  Turkish  traditions,  preserved  by  the  Origin. 
Persian  historians  Rashid  ed-Dln  and  Jowaini  from 
Uigurian  books  which  are  now  lost,  point  to  the  region 
watered  by  the  river  Selenga  and  its  affluents,  the  Orkhon 
and  the  Tugila,  as  the  primitive  seat  of  the  Turkish  people. 
Rashid  ed-Dln  combines  this  tradition  with  that  of  the 
Mohammedan  descendants  of  Oghuz,  who,  in  accordance 
with  Moslem  traditions,  derive  the  whole  Turkish  stock 
from  Japhet,  the  son  of  Noah,  or  more  accurately  from 
Turk,  the  son  of  the  former  (Yafiz-oglan),  and  pretend 
that  he  pitched  his  tents  in  the  vicinity  of  Lake  Issyk-kul 
(in  Semiryetchensk).  But,  though  Turkish  tribes  didEthno- 
wander  so  far  to  the  west,  and  even  farther,  in  remote  logical 
antiquity,  it  seems  pretty  certain  that  the  Uigurian  tradi- affimtieSi 
tion  has  preserved  the  memory  of  the  true  origin  of  the 
race,  that  Turks  and  Mongols  were  originally  different 
stems  of  a  single  people,  and  that  these  two  members  of  the 
URAL-ALTAIC  (q.v.)  family  were  more  closely  related  to  each 
other  than  to  any  other  member  of  the  same  family  (Finno- 
Ugrians,  Samoyedes,  Tungus-Manchus).  The  evidence  for 
this  rests,  not  on  the  ethnological  system  of  Rashid  ed-Dln, 
though  it  affords  a  secondary  argument,  but  on  the  in 
dubitable  affinity  of  the  Mongolian  and  Turkish  languages 
and  the  similarity  of  the  ethnological  characters  of  the  two 
races.  Here,  of  course,  we  do  not  argue  from  the  Osmanlis, 
who  have  lost  all  their  original  race-characters  and  have 
become  "  Caucasians  "  of  the  best  type,  but  rather,  for  in 
stance,  from  the  Kirghiz,  who  are  considered  as  the  typical 
Turks  of  the  present  day,  and  are  described  by  Ujfalvy  as 
being  midway  between  the  Mongol  and  the  Caucasian. 
We  must  now  turn  our  attention  to  the  wanderings  of  the 
Turks  and  their  subsequent  fate, — a  rather  difficult  task, 

4  The  results  of  a  comparison  of  the  skulls  of  wild  and  domesticated 
Turkeys  are  given  by  Dr  Shufeldt  in  Journ.  of  Comp.  Medicine  and 
Surgery,  July  1887. 

5  Constantine  Porphyrogenitus  calls  the  Magyars  Turks,  even  in 
contradistinction  to  the  truly  Turkish  Petclienegs. 
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owing  to  the  want  of  accurate  information.  The  only 
truly  historical  records  are  to  be  found  in  the  Chinese 
chronicles  and  encyclopaedias,1  where,  however,  the  Turkish 
proper  names  appear  in  such  distorted  forms  as  to  be  un 
recognizable  ;  yet,  till  the  6th  century  of  our  era,  no  other 
accounts  are  available. 
:The  It  is  generally  admitted  that  the  first  Turkish  people 

Hioug-  mentioned  by  the  Chinese  are  the  Hiong-nu,  who,  wander 
ing  to  the  west,  occupied  the  country  south  of  the  Altai 
Mountains  and  expelled  (about  177  B.C.)  the  former 
occupants  of  those  regions,  the  Yue-chi,2  Kan-goi,  and  Usun 
(U-ssun), — tribes  of  unknown  nationality,  but  possibly 
also  Turks.3  The  Hiong-nu  were  identified  by  Deguignes 
with  the  Huns,  this  denomination  being  used  in  a  political 
or  collective  sense,  and  including,  besides  the  Huns  proper, 
the  Ephthalites  or  White  Huns,  Avars,  Bulgars,  Magyars, 
Khazars,  and  Petchenegs,  who  are  styled  by  several  scholars 
Hunnic  or  Scythian  peoples, — a  term  of  no  scientific  value 
whatever,  as  the  main  body  of  these  peoples  consisted 
really  of  Mongol-Turks  or  Finno-Ugrians.  As,  however, 
separate  articles  have  been  devoted  to  most  of  these 
ethnical  names,  we  abstain  from  further  details,  as  also 
from  discussion  of  the  question  of  the  Turkish  origin  of 
the  Magyars  and  the  Khazars,  though  that  of  the  former 
seems  to  us  as  improbable  as  that  of  the  latter  is  certain.4 
Be  this  as  it  may,  the  Hiong-nu  are,  so  to  speak,  proto- 
Turks,  and  the  history  of  the  Turks  proper  begins  with 

TheTu-   the  Tu-kiu,  the  Chinese  equivalent  of  the  word  Turk. 

kiu.  Originally  a  division  of  the  Hiong-nu,  almost  extirpated 
by  wars,  but  miraculously  saved  from  complete  destruction, 
the  Tu-kiu  settled  south  of  the  Kin-Shan  (Altai  1)  Moun 
tains,  and  were  miners  and  iron-smelters  in  the  service  of 
the  Juen-Juen5  ("les  Tartares  Geou-gen"  of  Deguignes). 
About  552  A.D.,  however,  they  conquered  their  former 
masters  and  founded  a  mighty  empire  under  princes  who 
took  the  title  of  Hi  khan.  In  these  Tu-kiu  Deguignes  re 
cognized  the  Turks  who  entered  into  friendly  relations  with 
Byzantium,  and  to  whom  Justin  II.  sent  two  ambassadors, 
— Zemarchus  (568)  and  Valentinus  (575).  The  narratives 
of  these  ambassadors  are  preserved  in  the  fragments  of 
Menander  Protector ;  and  (comparing  the  variations  of  the 
corrupt  text  with  the  record  of  Tabari)  from  him  we  learn 
that  at  the  first  date  the  reigning  prince  was  Sinjibulus 
(Arabic  Sinjibu).6  From  the  Greek  and  the  Arabo-Persian 
accounts  it  seems  that  Sinjibu  put  an  end  to  the  empire  of 

1  Translated  in  the  well-known  works  of  Deguignes,  Visdelou,  &c. ; 
for  a  French  translation  by  Stanisl.  Julien  of  the  accounts  of  the 
Pien-i-tien,  referring  to  the  Tu-kiu,  seeJourn.  Asiat.,  1864,  p.  325  sq. 

-  Comp.  PERSIA,  vol.  xviii.  pp.  592-4,  600,  603. 

3  RadlofF,  for  instance,  thinks  that  the  name  U-ssun,  and  perhaps 
remnants  of  the  people  denoted  by  it,  survive  in  the  present  Uisuns, 
a   division  of  the  Great   Horde  of  the  Kirghiz.       At   the  time  of 
Alexander  the  Great's  expeditions  against  the  Scythians  beyond  the 
Jaxartes,  we  find  in  that  region  certain  traces  of  the  Turkish  language 
in  names  of  places  and  persons  (cp.   vol.  xviii.  p.  582,  note  4).     It 
is  therefore  certain  that  long  before  the  age  of  the  Hiong-nu  Turkish 
tribes  had  spread  to  the  borders  of  the  Jaxartes,  and  even  along  the 
northern  coast  of  the  Caspian  to  the  rivers  Ural  and  Volga.     But  the 
ethnical  denominations  of  antiquity — Scythians,  Parthians,  Massagetae, 
Sacae,  &c. — do  not  convey  to  our  mind  clear  ethnical  distinctions,  so 
that  the  true  nationality  of  these  peoples  has  been  much  debated. 
Neither  are  the  pre-Semitic  culture  of  Babylonia  and  the  supposed 
"Turanian"  origin  of  the  Accads  facts  of  such  character  that  from 
them  we  can  infer  the  presence  of  Turks  in  these  regions  in  remote 
antiquity. 

4  On  the  Petcheuegs  see  below. 

5  From  their  Chinese  name  it  may  be  inferred  that  the  Juen-Jueu 
were  a  Mongolian  people,  in  which  case  the  Avars,  who  are  supposed 
to  have  been  a  division  of  them,  were  also  Mongols. 

6  See  Noldeke,  Geschichte  der  Perser  und  Araber,  p.  158.     The  first 
part  of  this  name  is  without  doubt  the  Turkish  sunjii,  siingu,  which 
means  "lance,"   a  Turkish  proper  name  of  the  same  kind  as  Kilij  = 
"sword,"  which  in  its  Persian  form,  Nizek,  was  afterwards  borne  by  a 
prince  of  Trausoxiana,  often  mentioned  in  the  accounts  of  the  Arabic 
conquest. 


the  Ephthalites  or  Haitals  in  those  regions.  He  shared 
the  conquered  country  with  Khosrau  I.,  the  Oxus  becoming 
the  frontier  between  Iran  and  Turan.  The  memory  of  the 
empire  of  Sinjibu  and  of  its  political  strength  has  been 
preserved  by  the  Arabic  authors  Ibn  Khordadbeh  and 
Mas'udi,  who  inform  us  that  the  Turkish  tribe  of  the 
Karluks,  settled  in  the  provinces  of  Ferghana  and  Shash 
(Tashkend),  were  of  old  the  mightiest  of  all  the  Turks,  and 
that  their  sovereign,  the  khakan  of  khakans,  was  obeyed 
by  all  the  neighbouring  princes.  To  them  they  reckon  the 
mythical  Afrasiab  and  the  historical  Shawa.7  It  is  un 
certain  at  what  epoch  the  empire  of  the  Karluks  came  to 
an  end;  but  the  Chinese  assert  that  about  650  they  reduced 
the  inhabitants  of  the  Hi  and  Jaxartes  territory,  though 
they  were  unable  to  protect  them  afterwards  against  the 
inroads  of  the  Arabs  under  Kotaiba  b.  Moslim  (706-714). 
The  latter  defeated  the  armies  sent  to  their  aid  under 
Kurbogha  Noyon,  a  sister's  son  of  the  Chinese  emperor.8 
It  is  also  doubtful  if  the  so-called  Afrasiab  kings  or  Ilek- 
khans,  who  reigned  in  the  10th  century  at  Kashgar  and 
Balasaghun  and  conquered  (999)  the  dominions  of  the 
Samanids  in  Transoxiana,  belonged  to  the  Karluks,  as  is 
supposed  by  Grigorieff  and  Lerch,  or  to  the  Uigurs,  as 
others  think. 

The  name  Uigurs  is  very  common  during  the  Mongolian  The 
period,  and  Kashld  ed-Din  and  others  use  it  (by  an  ana-  Uigurs. 
chronism)  in  speaking  of  remote  antiquity,  though  it  is 
wholly  unknown  to  the  Arabic  geographers,  and,  as  Vambery 
has  shown,  to  the  Uigurs  themselves, — nay,  even  impossible 
in  the  old  Turkish  language,  in  which  the  form  would  be 
Utkur.  The  name  Ugur,  Ogur,  or  Ogor  of  Byzantine 
authors  is  really  different ;  but  Grigorieff  has  recognized 
the  name  in  the  corrupt  Arabic  form  of  Tagazgaz,  which 
must  be  read  Toguz- Ugur,9  the  "Nine  Ugurs,"  to  dis 
tinguish  them  from  another  division  of  the  same  tribe, 
the  On-Ugur  or  "  Ten  Ugurs."  In  the  time  of  Ibn  Khor 
dadbeh  and  Mas'udi  these  Turks  had  gained  the  supremacy 
amongst  their  brethren,  and  had  their  residence  at  Kushan, 
which  has  been  identified  with  the  Kiao-chang  of  the 
Chinese.  According  to  their  accounts,  the  Kiao-chang 
form  the  southern  division  of  the  Hui-khe  (Hoei-ke  of 
Deguignes),  and  were  settled  before  the  Christian  era  south 
and  east  of  the  Tian-Shan  up  to  the  Pamir  plateau  and 
the  Kuen-Lun.  The  Arabic  authors  make  them  adherents 
of  Manichteism ;  but,  as  the  original  Turkish  Shamanism 
has  developed  into  a  dualistic  system,  this  statement  may 
rest  on  a  partial  misapprehension.  It  seems,  however, 
certain  that  Buddhism  reached  these  Turks  on  its  way 
towards  China,  for  we  know  that  this  religion  spread  in 
the  2d  century  B.C.  throughout  the  adjacent  kingdom  of 
Bactria,  and  was  still  flourishing  when  Hwen-T'sang  visited 
(7th  century)  those  regions.  Thus  we  can  understand  why 
the  old  Ural-Altaic  religion  bears  a  Sanskrit  name.  The 
northern  division  of  the  Hui-khe,  which  remained  unknown 
to  the  Arabs,  wandered  from  the  Selenga  region  to  the 
sources  of  the  Yenisei,  vanquished  the  Tu-kiu  (745),  and 
founded  an  empire  from  the  Selenga  to  Lake  Balkash, 
till  they  were  overthrown  (841)  by  the  Ha-kas  (identified 
with  the  Kirghiz).  These  northern  Uigurs  are  called  by 
the  Chinese  Kao-che,  Chi-le,  Di-li,  and  Te-le.  The  history 
of  the  southern  branch  is  unknown,  for  the  chronological 
data  of  Rashid  ed-Dln  and  Abu-'l-Ghazi  are  contradictory 
and  useless,  though  their  statements  that  the  prince  bore 
the  title  of  Idi-kut  and  submitted  to  the  Mongols  have 
full  historical  weight.  That  the  Uigurs  rose  during  the 


7  Cp.  Mas'udi,  ed.  Paris,  i.  288;  Noldeke,  id  sup.,  p.  269,  n.  1. 

8  The  title  Noyon,  if  the  present  writer's  conjecture  on  the  text  of 
Tabari,  ii.  1195,  is  right,  proves  that  Kurbogha  was  a  Mongolian  prince. 

9  Before  this  Reinaud  had  conjectured  that  the  Tagazgaz  were  the 
same  as  the  Uigurs,  but  failed  to  correct  the  Arabic  corruption. 
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Mongolian  epoch  to  a  certain  supremacy  by  higher  culture 
is  attested  by  Rashid  ed-Dln  and  Jowaini,  who  often  men 
tion  Uigurian  books. 

The  The  PetchenegS  (Gr.  Ha-r^iva/ccu,   IlaT^ivaKmu  •   Mag- 

Petch-  yar  Besenyo ;  Lat.  Bisseni)  were  of  old,  as  Constantine 
euegs.  Porphyrogenitus  tells  us,  settled  about  the  lower  Ural  and 
Volga,  but  were  driven  thence  (894-899)  by  the  Ghuzz 
(Ouzoi).  A  part  of  them  returned  afterwards  to  their 
ancient  abode,  but  the  great  majority  wandered  westward 
and  settled  on  both  sides  of  the  Dnieper,  driving  the 
Hungarians  before  them  to  the  Carpathians.  Here  they 
annoyed  the  neighbouring  peoples  by  their  raids,  and  en 
gaged  readily  in  the  Russian  expeditions  against  the  Greek 
empire,  till  the  policy  of  the  Byzantine  court  incorporated 
large  numbers  of  them  with  its  own  armies,  sometimes 
with  fatal  result,  as  was  experienced  by  Romanus  Diogenes, 
when  these  auxiliaries  passed  to  the  camp  of  his  antagonist 
Alp  Arslan.  At  the  period  of  the  first  crusade  the  Christian 
armies  met  with  them  on  their  march  through  Servia  and 
Bulgaria ;  but  the  Petchenegs  are  not  mentioned  after  the 
13th  century.  The  learning  of  Orientalists  has  discovered 
faint  traces  of  the  language  once  spoken  by  them  in  the 
Turkish  dialect  of  the  Bosnians.1 

The  Couians  or  Cumani  (Russ.  Polowtze,  Magyar  Palocz  and 

Comans.  Xun)  is  a  term  chiefly  used  by  Europeans  for  the  Turkish 
tribes  that  occupied  Moldavia  and  the  adjacent  regions  of 
south  Russia.  The  origin  of  the  name  is  uncertain  ;  but 
it  seems  to  be  Turkish,  though  it  rarely  occurs  in  Oriental 
records.  The  most  probable  conjecture  regarding  the 
people  denoted  by  it  is  that  they  were  a  mixture  of  Ghuzz 
and  Petchenegs.  Oriental  authors  know  much  more  of 
their  neighbours  to  the  east,  the  Kipchaks,  a  very  common 
name  of  Turkish  clans  down  to  the  present  day.  Some 
times  both  names  are  combined  :  Rubruquis  speaks  of  the 
Coman  Kipchaks.  Anna  Comnena  informs  us  that  the 
Comans  spoke  the  same  dialect  as  the  Petchenegs,  a  dialect 
well  known  to  European  scholars  from  the  so-called  Codex 
Cuinanicus.2  On  the  arrival  of  the  Mongols  in  these 
regions,  the  Kipchaks  suffered  great  hardships,  and  large 
numbers  of  them  were  sold  as  slaves  throughout  the 
Mohammedan  world.  From  them  sprang  the  Bahrite 
Mameluke  sultans  of  Egypt  (1250-1380).  The  Comans 
sought  refuge  amongst  the  Hungarians  and  became  Chris 
tians  ;  but  their  arrival,  causing  internal  dissensions  in 
Hungary,  greatly  favoured  the  advance  of  the  Mongolian 
arms.  The  remnants  of  the  Comans,  Kipchaks,  and  other 
Turkish  tribes  continued  to  dwell  in  southern  Russia  under 
Mongolian  rule  (see  MONGOLS),  whilst  others  became  merged 
with  the  Hungarians. 

The  The  Ghuzz  dwelt  originally  in  the  far  East  amongst  the 

Ghuzz.  Toguz-Ugur,  but  migrated  in  the  reign  of  the  caliph  Al- 
Mahdi  (775-785)  to  Transoxiana,  where  they  adhered  to 
the  cause  of  the  famous  Al-Mokanna',  not  from  religious 
predilection,  but  to  satisfy  their  love  of  war  and  plunder, 
lu  the  same  manner  they  afterwards  served  every  warlike 
prince  in  their  neighbourhood,  and  entered  like  other 
Turks  into  the  service  of  the  caliphs.  The  main  body  of 
the  life-guard  of  the  'Abbasids  consisted  of  Turks,  and 
some  individuals  rose  very  soon  to  high  commands.  En 
trusted  with  the  administration  of  distant  provinces,  they 
founded  independent  princely  houses,  such  as  those  of  the 
Tulunids  and  Ikhshids  in  EGYPT  (vol.  vii.  p.  750)  and  the 
Ghaznavids  (see  GHAZNI).  In  the  meantime  fresh  bands 
of  the  Ghuzz  poured  from  the  east  and  the  north  into 
Turkestan,  the  region  becoming  overstocked  with  a  nomadic 
population.  Some  of  them  sought  and  found  an  outlet  to 
the  west  by  occupying  the  territory  of  the  Petchenegs  and 
joining  the  Turkish  population  of  southern  Russia ;  but 

1  Comp.  Blau,  Bosnisch-Turkische  Sprachdenkmaler  (Leipsic,  1868), 
T-  315.  -  Edited  by  Geza  Kuun,  Buda-Pesth,  1880-83. 


the  great  majority,  seeing  the  ruined  state  of  the  empire 
of  the  caliphs,  crossed  the  Oxus  and  overran  the  northern 
and  eastern  provinces  of  Persia.  How  these  loose  desul 
tory  bands  were  guided  to  subsequent  victories,  and 
moulded  with  the  peoples  amongst  whom  they  settled  into 
regular  political  bodies,  has  been  already  narrated  under 
SELJUKS  (q.v.). 

Meanwhile  they  underwent  a  great  change  in  their  out-  Turk- 
ward  appearance,  habits,  Arc.,  as  Rashld  ed-Din  relates,  mans- 
owing  to  the  influence  of  the  air  and  the  water,  and,  we 
may  add,  to  frequent  intermarriage  with  the  inhabitants 
of  the  countries  invaded  by  them.  After  some  generations 
the  change  was  great  enough  to  strike  their  Iranian  neigh 
bours,  who  called  them  Turkmans  (Turcomans),3  a  term 
implying  resemblance  to  Turks.  It  is  therefore  quite 
natural  that  the  modern  Osmanlis  should  have  become 
Caucasians;  for,  if  Rashid  ed-Dln  in  the  13th  century 
noticed  the  difference  between  a  Turkman  and  a  genuine 
Turk,  the  six  centuries  which  have  elapsed  since  amply 
suffice  to  have  obliterated  all  original  Ural-Altaic  charac 
teristics.  The  old  name  Ghuzz,  originally,  as  it  seems, 
the  Turkish  Oghuz  (an  eponymous  hero  of  whom  Turkish 
chronicles  tell  many  fables)  was  wholly  superseded  by  the 
new  name  Turkman  and  by  other  political  names. 

During  the  Seljukian  period  there  arose  in  Transoxiana  Empire 
the  empire  of  the  Kharizm  shahs,  founded  by  Mohammed  of  Kllil- 
b.  Anushtegln,  upon  whom  the  government  of  Kharizm  1ZI"" 
(Khiva), — which  down  to  995  had  belonged  to  princes  of 
Iranian  descent — was  conferred  (1097)  by  the  Seljuk 
prince  Barkiyarok.  His  son  Atsiz  became  independent 
(1138),  but  his  empire  seemed  destined  to  early  ruin  by 
the  arrival  of  the  Kara-Chitai,  who  defeated  the  Seljuk 
prince  Sinjar  (1141)  and  became  for  a  time  supreme 
masters  of  Turkestan.  Nevertheless  the  Kharizmian 
dynasty  held  its  place  as  a  tributary  sovereignty,  and 
developed  great  power  under  the  princes  Takash  and 
Mohammed  his  son.  The  former  defeated  and  killed 
(1194)  the  last  Seljuk  prince  of  'Irak,  and  the  latter  ex 
tended  his  dominion  from  the  Caspian  to  the  Indus  and 
from  the  Jaxartes  to  the  coast  of  'Oman.  His  cunning 
antagonist,  the  'Abbasid  caliph  An-Nasir,  invoked  the  aid 
of  Jenghiz  Khan,  who  scarcely  required  this  invitation  to 
attack  Mohammed.  The  sack  of  Bokhara  was  followed 
in  the  same  year  (1220)  by  that  of  the  other  principal 
cities  of  Transoxiana  and  by  the  persecution  of  the  un 
happy  prince,  who  died  in  a  forgotten  island  of  the  Cas 
pian.  His  son  Jelal-ed-Din  was  driven  towards  India,  but 
by  a  change  of  fortune  ascended  once  more  the  throne  of 
his  fathers,  till  the  new  Mongol  khan,  Ogdai,  sent  fresh 
armies  against  him  and  forced  him  to  seek  refuge  in  the 
Kurdish  Mountains,  where  he  was  murdered  (1231).  The 
fate  of  the  Turks  of  Transoxiana  was  shared  by  their 
brethren  in  Asia  and  Europe,  and  new  Mongol-Turkish 
empires  arose,  of  which  an  outline  has  been  given  under 
MONGOLS.  As  the  Mongol  rule  grew  weaker,  there  arose 
in  Persia  and  on  the  frontiers  of  Asia  Minor  the  Turkman 
dynasties  of  the  Ak  Koyun-lu,  the  Kara  Koyun-lu,  the 
Zu'1-kadria,  and  the  Ramazan  Oglu,  whose  history  is  closely 
connected  either  with  that  of  the  rise  of  the  Ottoman 
power  (see  below)  or  with  the  history  of  PERSIA  (see  vol. 
xviii.  p.  632  s'j.). 

At  the  present  day  the  Turkish  people  occupy  a  very  extensive  Modern 
area,  the  centre  of  which  lies  in  Khiva,  Bokhara,  and  Khokand,  tribes., 
and  which  stretches  from  the  lower  Lena  in  Siberia  to  the  Danube 
and  from  the  Crimea  to  Kernian  and  India.     Politically  they  be- 

3  The  term  "Turkman"  occurs  iu  Arabic  chronicles  of  the  Seljukian 
period,  and  even  in  Mokaddasi,  p.  274.  RashTd  ed-Dln  therefore 
exaggerates  in  stating  that  it  only  came  into  use  in  his  lifetime.  But 
Vambery's  statement  that  it  was  applied  of  old  to  the  descendants  of 
Oghuz  is  contradicted  by  the  genuine  Persian  text  of  Rashid  ed-Din 
and  the  unanimous  testimony  of  history.  His  objections  against  the 
popular  etymology  mentioned  above  are,  however,  not  quite  unfounded. 
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long  to  Russia,  Turkey,  Persia,  China,  and  Afghanistan.  In  religion 
the  great  majority  are  Mohammedans  ;  a  few  tribes  in  Russia  are 
baptized  Christians  ;  and  some  others  adhere  to  the  original  Sha 
manism,  which  has  also  influenced  the  religious  conceptions  of  the 
Christian  and  Mohammedan  Turks.  The  principal  Turkish  peoples 
are  the  following.  (I.)  By  a  popular  distinction  the  Turks  of 
Siberia  and  Russia,  with  some  colonies  in  Turkey,  are  styled  Tatars 
(see  TARTARS),  though  the  Yakuts  of  northern  Siberia  are  not  usu 
ally  included  in  this  term.  The  Yakuts,  who  are  perhaps  a  mixture 
of  Turkish  and  Tungus  tribes,  deviating  from  the  ordinary  course 
of  Turkish  wanderings,  are  settled  about  the  lower  Lena,  and  number 
probably  200,000  (Rittig,  80,000  ;  Lansdell,  210.000).1  They  are 
nominally  Christians.  (II.)  On  the  Kirghiz  (Kara- Kirghiz  and 
Kazilks)  and  Kara-Kalpaks  see  KIRGHIZ  ;  but  note  that  the  Kip- 
chaks,  named  there  as  a  separate  tribe,  really  form  a  subdivision  of 
the  Kazak- Kirghiz,  and  are  perhaps  akin  to  the  Kitai-Kipchaks, 
who  are  reckoned  to  the  Uzbegs.  (III. )  Uzbeg  is  a  political,  not 
an  ethnological  denomination,  originating  from  Uzbeg  Khan  of  the 
Golden  Horde  (1312-1340).  It  was  used  to  distinguish  the  followers 
of  Shaib'ani  Khan  (16th  century)  from  his  antagonists,  and  became 
finally  the  name  of  the  ruling  Turks  in  the  khanates  as  opposed  to 
the  Sarts,  Tajiks,  and  such  Turks  as  entered  those  regions  at  a 
later  date  and  are  known  to  be  Kirghiz,  Kara-Kalpaks,  or  Taranjis. 
The  Uzbegs  are  therefore  a  mixed  race  of  different  Turkish  tribes. 
According  to  Kostenko,2  they  number  201,972  in  the  Russian  pro 
vinces  of  Sir-Daria,  Ferghana,  Zerafshan,  and  Amu-Daria,  and 
Vambery  conjectures  that  there  are  1,000,000  more  in  Bokhara, 
700,000  in  Khiva,  and  200,000  under  Afghan  supremacy,  giving  a 
total  number  of  about  2,000,000.  They  are  agriculturists  or  inhabit 
the  cities ;  a  few  are  semi-nomads.  (IV. )  The  eastern  Turks  on  the 
southern  slopes  of  the  Tian-Shan  Mountains  at  Kashgar,  Ust- 
turfan,  Ak-su,  Sairam,  Kutcha,  Yarkand,  Khotan,  &c.,  are  the  rem 
nants  of  the  ancient  Uigurs ;  and  of  the  same  origin  are  the  Taranjis 
(  =  agriculturists),  settled  in  the  Hi  valley  and  elsewhere.  The 
number  of  the  latter  is  given  as  about  50,000  ;  that  of  the  former 
may  be  estimated  from  the  statements  of  Forsyth 3  and  Kuropatkin  4 
at  about  1,000,000  for  the  whole  district,  the  great  majority  being 
Turks  and  the  rest  Mohammedan  Chinese  (Sungans).  (V.)  The 
Turcomans  (properly  Turkmans)  inhabit  the  steppe  east  of  the  Cas 
pian  and  south  of  the  Oxus  from  Astrabad  to  the  Paropamisus. 
The  term  is  sometimes  taken  to  include  their  brethren  in  Persia 
and  Asia  Minor,  who  will  be  treated  separately.  The  following  are 
the  principal  tribes: — (1)  the  Tchaudors  and  Imrailis,  in  the  north 
western  part  of  the  Ust-Urt  to  the  Gulf  of  Karaboghaz  ;  (2)  the 
Yomuts,  extending  from  Khiva  across  the  Ust-Urt  to  the  Caspian, 
and  along  the  sea-board  to  Persia  ;  (3)  the  Gbklen,  on  Persian  ter 
ritory,  between  the  upper  Gorgen  and  Atrek  ;  (4)  the  Tekkes,  the 
most  numerous  tribe  at  the  present  day,  divided  into  the  Akhal 
Tekkes  and  the  Merv  Tekkes,  so  named  after  the  centres  where 
their  greatest  numbers  are  found  ;  (5)  the  Sakars,  on  the  left  bank 
of  the  Oxus,  to  the  east  of  Tcharjui,  considered  by  Vambery  as  a 
division  of  the  Tekkes  ;  (6)  the  Sariks,  at  Penjdeh  and  Yul-utan 
on  the  north-western  slopes  of  the  Paropamisus ;  (7)  the  Salors, 
one  of  the  oldest  Turkman  tribes,  who  suffered  greatly  from  the 
Tekkes,  till  they  finally  migrated  (1857)  to  Zurabad  in  Persia,  and 
left  their  former  districts  to  the  Tekkes  and  Sariks;  (8)  the  Ersaris, 
on  the  Oxus  about  Khoja  Salih  ;  and  (9)  the  Ali-elis,  about  Andkhui. 
Their  total  number,  inclusive  of  some  Turkmans  who  do  not  belong 
to  any  of  these  tribes,  and  are  scattered  throughout  the  provinces 
of  Syr-Daria,  Amu-Daria,  Zerafshan,  and  Astrakhan  (about  16,000), 
is  estimated  by  Vambery  at  about  1,000,000,  and  by  Grodekoff  at 
1,170,000.  The  Turkmans  are,  with  few  exceptions,  nomads,  and 
were  formerly  the  terror  of  their  neighbours,  who  feared  them  as 
the  "man-stealing  Turks"  ;  but  since  Merv  has  been  annexed  to 
Russia  (1884)  they  have  been  compelled  to  abandon  their  predatory 
habits.5  (VI.)  The  Turkish  nomads  scattered  throughout  Persia 
are  partly  the  descendants  of  the  Ghuzz  tribes  that  invaded  the 
country  at  the  Seljukian  period  ;  others  have  migrated  thither  in 
the  following  centuries.  They  are  known  by  the  name  of  Hat  or 
Iliyat  (meaning  tribes  or  peoples)  and  consist  of  several  tribes, 
having  each  its  own  chieftain,  the  Ilkham,  appointed  by  the  shah. 
An  accurate  list  of  the  names  of  these  tribes  does  not  exist ;  but 
the  most  powerful  and  most  numerous  are  the  following.  (1)  The 
Kajars,  who  dwelt  in  Transcaucasia  down  to  the  time  of  Abbas  the 
Great,  by  whom  one  division  of  them  was  compelled  to  settle  at 
the  south-east  comer  of  the  Caspian  near  Astrabad.  To  this  division 
belongs  the  present  dynasty  of  Persia.  (2)  The  Afshars  or  Aushars, 
a  very  numerous  tribe,  in  the  province  of  Adarbaijan  (Azerbijan). 
A  division  is  also  settled  in  the  mountainous  regions  of  the  Anti- 
taurus  ;  its  members  are  nominally  subjects  of  the  Ottoman  empire 
but  really  independent.  (3)  The  Shekakis  and  Shah-sewen.  The 


-1  Cp.  E.  Petri,  "Neueres  iiber  die  Jakuten,"  in  Pcterm.  Mitfh.,  18S7,  vol. 
xxxiii.  p.  102  sq.  2  Turkest-anskii  Krai,  St  Petersburg,  1880,  p.  32tf. 

3  Report  o/  a  M^isslon  to  Yarkand. 

•*  Xaihgana,  translated  by  W.  E.  Gowan,  Calcutta,  18S2. 

5  Cp.  N".  Petrusevitch,  The  Turcomans,  translated  by  R.  Micliell;  O'Donovan, 
The  Ifcrv  Oasis,  London,  1SS2  ;  and  the  journals  of  travellers  in  these  regions, 
Yambery,  Scliuyler,  Lessar,  &f. 


latter  is  not  a  tribal,  but  a  political  name,  meaning  those  who  love 
the  shah,  i.e.,  partisans  of  the  Safawl  dynasty  (1499-1736)  and  the 
Shi'ite  faith.     (4)  The  Kara  Koyun-lu,  near  the  town  of  Khoi,  the 
remnants  of  the  once  powerful  tribe  named  above.     Besides  these, 
many  other  names  are  recorded  of  tribes  wandering  in  the  Trans- 
caucasian  regions  and  in  the  provinces  of  Adarbaijan  and  Mazen- 
deran,  but  many  of  them  are  veiy  uncertain.     All  these  Turks  are  Turks  of 
comprehended   under   the    general   denomination   of  Adarbaijani  southern 
Turks;  they  are  nomads  or  semi -nomads  and  speak  a  peculiar  Persia. 
Turkish  dialect,  the  Turk  Azeri  or  Adarbaijani  Turkish.     Some 
specimens  of  it  have  been  published  by  Chodzko,  Berge,  Melgunoff, 
and  Barbier  de  Meynard.     In  the  southern  provinces  of  Persia  are 
settled  the  (5)  Kashkais,  (6)  Abul-werdis,  (7)  Kara  -  Gozliis,   (8) 
Bahar-lu,  and  (9)  Inan-lu.    To  the  first  named  are  reckoned  by  some 
the  Khalaches,6  an  old  Turkish  tribe  which  was  already  settled  near 
Herat  before  the  Seljukian  period  and  has  given  rise  to  some  Indian 
dynasties.      Vambery  thinks   that   the  total  number  of  Iranian 
Turks  may  amount  to  about  two  millions,  or,  if  we  add  the  Caucasian 
Turks   under   Russian   supremacy,   three   millions.7      (VII).    The  Osman- 
Osmanlis,  under  which  term  are  comprehended  all  the  Turkish  sub-  lis. 
jects  of  the  sultan  of  Turkey,  consist  chiefly  of  the  following  elements. 

(1)  Turkmanian  tribes  and  Turks  of  every  description,  who  poured 
into  Asia  Minor  after  the  defeat  of  Romanus  Diogenes  (1071) ;  to 
these  \ve  may  also  reckon  the  Ottomans  proper,  though  they  did  not 
enter  the  country  till  after  the  downfall  of  the  Kharizmian  empire. 
The  Mongolian  invasion  drove  the  obscure  ancestors  of  this  the 
most  illustrious   Turkish   dynasty  to   Asia  Minor,   whence  they 
gradually  spread  to  the  province  of  Khodawendikyar  (Bithynia). 

(2)  Tatars  scattered  amongst  the  rest  of  the  population,  but  forming 
a  large  colony  in  the  Dobrudja.     In  part  they  occupied  their  present 
settlements  before  the  conquest  of  Constantinople  ;  but  others  have 
immigrated  into  Asia  Minor  during  the  last  two  centuries  from  the 
Crimea  and  Caucasus,  since  the  Russian  conquests  of  those  regions. 
They  have  fared  very  badly  under  Turkish  rule,  as  is  attested  by 
Captain  Wilson.     That  tribes  of  Turkish  origin  were  settled  in 
Europe  long  before  the  rise  of  the  Ottoman  power  is  known  from 
the  Byzantine  authors,  who  mention  a  colony  of  them  (about  30,000) 
as  early  as  the  10th  century  in  the  Vardar  valley  in  Macedonia.8 

(3)  The  so-called  Kizil-bashis  or  "Red  Heads,"  a  nickname  of  the 
Shi'itic  Turkish  immigrants  from  Persia,  who  are  found  chiefly  in 
the  plains  from  Kara-hissar  along  Tokat  and  Amasia  to  Angora. 
During  the  wars  with  Persia  the  Turkish  sultans  forced  them  to 
settle  here.     They  are  agriculturists  and  highly  praised  by  several 
travellers  for  their  honesty  and  laborious  habits.    (4)  Turkmenian 
tribes — Yuruks  and  Gotchebes    (words  meaning  "nomads"  and 
characteristic  of  their  most  distinctive  quality), — who  occupy  the 
mountains  in  summer  and  descend  into  the  plains  in  winter,  though 
some  are  settled  in  the  plains  of  Cilicia  near  Tarsus  and  Adana,  the 
rest  being  semi -nomads.      Reclus  estimates  the  total  number  of 
Turks  in  Europe  at  1,500,000  and  35,000  Tatars.     For  Asia  Minor 
statistics  are  wanting  ;  but  P.  de  Tchihatchef,  the  chief  authority 
for  matters  relating  to  this  peninsula,  thinks  that  6,000,000  is  a  fail- 
estimate  for  the  total  population,  including  Greeks,  Armenians, 
Kurds,  &c.,  but  excluding  the  islands.     It  appears  therefore  neces 
sary  to  reduce  the  already  moderate  number  of  Osmanlis  given  by 
Vambery  (10,000,000)  to  about  6,000,000. 

LANGUAGE. 

The  Turkish,  or,  as  some  prefer  to  say,  the  Turco-Tatar  language,  Dialecti- 
is  a  member  of  the  Ural-Altaic  .family  (see  URAL-ALTAIC)  and  cal  varie- 
comprehends  many  dialects,  which  differ  considerably  in  their  ties, 
vocabulary  and  in  a  less  degree  also  in  their  grammar.  The  study 
of  these  dialects  has  made  great  advances  during  the  19th  cen 
tury.  Abel  Remusat  in  1820  knew  only  of  four,  viz.,  the  Uigurian, 
Jagatai,  Tatar,  and  Osmanli.  Beresine  in  1848  distinguished  nine 
teen,  grouped  round  three  types,  viz.,  (1)  Jagatai  dialects  (Uigur, 
Coman,  Jagatai,  Uzbegian,  Turkmani,  Kazani  literary  language) ;  (2) 
Tatar  dialects  (Kirghizian,  Bashkiri,  Nogai,  Kumi,  Karatchai,  Kara- 
Kalpaki,  Meshtcheryaki, and  Siberian) ;  (3)  Turki  dialects  (Derbendi, 
Adarbaijani,  Krimmi,  Anadoli,  and  Kumili).  Bohtlingk  (1851)  added 
the  Yakuti,  and  Shaw  (1877)  the  Eastern  Turki.  Radloff  (1882) 
subdivided  the  one  Siberian  dialect  of  Beresine  into  more  than  a 
dozen  different  dialects.  On  phonetic  principles  the  last-named 
proposes  the  following  classification,  which  seems,  however,  not 
quite  satisfactory:  (1)  Oriental  dialects  (Altai,  Baraba,  Lebed,  Tuba, 
Abakan,  Kiiarik,  Soyon,  Karagass  dialects,  and  Uigur) ;  (2)  Occi 
dental  (Kirghiz!,  Irtish,  Bashkir,  and  Volga  dialects,  with  numerous 
subdivisions) ;  (5)  Central-Asiatic  (Taranji,  Jagatai,  &c.)  ;  and  (4) 
southern  (Turkmani,  Adarbaijani,  Caucasian,  Anadoli,  Krimmi,  and 
Osmanli).  It  would  be  premature  to  criticise  this  system  till  the 
author  publishes  the  second  part  of  his  grammar,  which  will  treat 
of  the  real  etymological  phenomena  of  the  north  Turkish  dialects. 

6  Cp.  the  Tabakat  i-Ndsirl,  by  Major  Raverty,  p.  553  sq.,  where  the  name  is 
incorrectly  written  Khalj. 

7  Cp.  Lady  Sheil,  Glimpses  of  Life  and  Manners  in  Persia  (London,  1856),  and 
various  articles  by  Von  Seidlitz  in  the  Rtissisdie  fien/e,  &c. 

8  Cp.  Lejean,  "Ethnographic  der  Europaischen  Tiirkei,"  ill  Peterm.  Ergaiiz.- 
Hi'ft  4  (1861),  p.  33. 
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On  the  phonetical  characteristics  of  each  of  these  dialects  ample 
information  is  given  in  his  I'honetik  der  nordlichen  Tiirk.  Sprachcn. 
These  great  dialectical  varieties  are  easily  accounted  for  by  the 
want  of  a  common  Turkish  literary  language  understood  every 
where.  The  most  developed  and  refined  Turkish  tongue,  that  of 
the  Osmanlis,  which  is  very  rich  in  literary  monuments,  has 
admitted  too  many  Arabic  and  Persian  words,  grammatical  forms, 
and  even  whole  sentences,  and  has  been  too  much  spoiled  by  the 
precepts  of  Persian  rhetoric,  to  produce  a  popular  literature.  With 
the  exception  of  some  tales  and  novels,  this  literature  has  remained 
an  exotic  production,  unintelligible  even  to  the  people  who  are  sup 
posed  to  speak  the  same  language  (see  TURKEY,  p.  656  above).  The 
Jagatai  and  Uzbegian  dialects  would  have  answered  the  purpose 
better,  and  present  the  best  type  of  a  (hypothetical)  general 
Turkish  language,  of  which  the  most  prominent  features  may 
be  here  given. 

Alpha-         The  Arabic  alphabet  is  in  general  use,  though  some  tribes  in 
bet.  Russia  make  use  of  Russian  and  others  in  Asia  Minor  of  Armenian 

and  Greek  characters.  But  the  oldest  Turkish  alphabet,  the 
Uigurian,  is  a  direct  transformation  of  the  Syriac,  and  lias  fourteen 
characters.  When  and  by  whom  it  was  invented  is  uncertain  ; 
the  Arabic  author  of  the  Fihrist  does  not  mention  it,  and  the 
Uigurian  MSS.  which  we  possess  date  for  the  most  part  from  the 
15th  century.  It  is  commonly  supposed  to  be  the  work  of  Nestorian 
missionaries,  who  may  have  preached  the  Gospel  amongst  the  Turks 
as  early  as  the  6th  or  7th  century.1  In  the  age  of  Sinjibu  the  Turks 
seem  to  have  used  the  Sogdian  characters  in  their  political  inter 
course  with  Byzantium  ;  but  as  a  rule  they  remained  illiterate  till 
their  conversion  to  Islam.  As  the  Semitic  languages  are  charac 
terized  by  the  three-radical  system  and  the  constancy  of  the  con 
sonants,  all  Ural-Altaic  languages  are  dominated  by  the  law  of  vowel 
harmony  and  agglutination.  "We  have  therefore  in  Turkish  a  double 
range  of  vowels,  commonly  eight  in  number,  of  which  a,  i,  o,  u 
denote  the  hard  or  guttural  and  a,  I,  6,  il  the  soft  or  palatal  vowels, 
the  vowels  in  every  separate  word  being  of  the  same  range.  The 
i  only  is  in  most  dialects  indifferent.  The  law  of  agglutination  is 
derived  from  the  same  principle,  but  has  regard,  not  only  to  the 
vowels,  but  also  to  the  consonants  and  the  syllables  ;  it  is  an  abuse 
of  the  term  if  it  is  taken  to  mean  that  in  Turkish  no  real  etymology 
exists,  but  only  an  agglutination  of  themes  and  roots. 

Ety-  As  regards  the  etymology  we  observe  the  absence  of  gender,  of 

mology.  a  separate  form  for  the  dual,  and  of  the  nominative  in  the  nouns. 
There  are  commonly  five  oblique  cases — genitive,  dative,  accusa 
tive,  commorative,  and  ablative — though  Bohtlingk  lins  shown  that 
in  the  Yakut  dialect,  which  distinguishes  ten  cases,  the  genitive  is 
wanting.  The  adjective,  unless  used  as  substantive,  is  uninflected 
both  as  attribute  and  as  predicate  ;  the  comparative  is  formed  by 
the  suffix  -rak  (-rek),  and  takes  the  compared  noun  in  the  ablative  ; 
the  superlative  has  no  specific  form,  though  a  peculiar  intensive 
is  formed  by  prefixing  to  the  adjective  (though  in  writing  always 
as  two  words)  a  syllable  beginning  with  the  same  consonant,  and 
ending  in  a  labial p  or  m :  for  instance,  kap  kara,  "intensely  black"  ; 
kip  kizil,  "  intensely  red."  The  decimal  system  has  prevailed  over 
an  original  septimal  system.  The  article  does  not  exist.  The 
relative  pronoun  has  been  borrowed  from  the  Persian  in  many 
dialects  ;  it  is  absent  in  the  original  Turkish.  The  theme  of  the 
verb  is  seen  in  the  imperative,  from  which  are  derived  various 
participles  and  gerunds,  used  either  separately  or  combined  with 
pronominal  suffixes.  These  combinations  supply  the  forms  of  the 
simple  tenses  and  moods,  though  different  dialects  use  different  forms 
of  participle  and  gerund  for  this  purpose.  Compound  tenses  and 
moods  are  expressed  by  means  of  auxiliary  verbs.  The  theme  of 
the  imperative  may,  by  the  addition  of  a  simple  consonant,  vowel, 
or  syllable,  be  modified  into  a  negative,  passive,  reflexive,  reciprocal, 
impossible,  causative,  or  doubly  causative  form,  which  are  con 
jugated  in  the  same  manner  as  the  original  form.  The  causative 
forms  again  admit  of  a  passive  negative,  &c.,  so  that  in  fact  the 
number  of  possible  verbal  forms  derived  from  a  single  theme  has 
been  calculated  by  Shaw  at  29,000.  There  are  no  prepositions,  only 
postpositions. 

Syntax.  In  syntax  the  order  of  the  words  and  clauses  of  a  period  is 
almost  the  inverse  of  what  seems  natural  to  us,  the  subject  and 
its  predicate  being  placed  at  the  end,  while  all  hypothetical,  causal, 
prohibitive, — in  short  all  subordinate— clauses  come  first.  In  the 
simple  style  of  illiterate  peasants,  and  in  popular  romances  and 
tales,  this  method  presents  no  inconvenience  as  regards  easy  under 
standing,  but  in  the  artificial,  often  excessively  long  periods  of  an 
Osmanli  stylist,  it  presents  serious  difficulties  to  a  European  reader. 


(Leipsic,  1S47).  We  may  add  the  historians  of  the  Mongols  — D'Ohsson, 
Howorth,  and  others—  the  numerous  journals  of  travellers  amongst  Turkish 
peoples,  and  several  articles  in  the  Rnssische  Keviie,  Journal  of  the  tiniml  Axiittiv 

1  For  details  about  the  spread  of  Christianity  amongst  the  Turks, 
see  Yule,  Cathay  and  the  Way  thither,  i.  90-100. 


Soc.,  &c.  A  full  bibliography  of  works  relating  to  Central  Asia  may  be  found 
in  V.  J.  Mejoff,  Recucil  <1u  Turkestan  (St  Petersburg,  1878-84),  ami  a  useful  ex 
cerpt  at  the  end  of  vol.  ii.  of  Lansdell's  Russian  Central  Asia.  Other  works 
have  already  been  cited  in  the  course  of  this  article. 

(b)  For  the  study  of  Turkish  dialects  the  subjoined  books  may  be  used.  (1) 
Osmanli :  the  grammars  and  dictionaries  of  Redhouse,  Mallouf,  Zenker,  Barbier 
de  Meynard,  &c.  (2)  Uigur:  the  works  of  Klaproth  ;  Abel  Remusat  llecherches 
si/r  les  Langues  Tartares  (Paris,  1S'20);  and  Vambery,  Uigurisi'he  Sprarlimonv- 
mente  und  das  Kudatku  Jiilik  (Innsbruck,  1870).  (3)  Jagatai  :  the  dictionary  of 
Pavet  de  Courteille,  and  Vambery,  Jugataische  Sprachsiudien  (Leipsic,  18(i~).  (4) 
Eastern  Turki:  Shaw's  grammar  and  vocabulary  (Jour.  Ray.  As.  Soc.  of  Bengal, 


specially  Radloff,  Proben  der  Volksliteratur  der  tiirkischen  Stamme  Siiri-Si1i!/-ii'n.< 
(St  Petersburg,  1872).  And  (6)  Yukuti :  Bohtlingk,  Die  Spraehe  der  Jakute*  (i-t 
Petersburg,  1851).  (M.  T.  H.) 

TURMERIC,  the  tuberous  root  of  Curcuma  lonya,  L., 
an  herbaceous  perennial  plant  belonging  to  the  natural 
order  Zingiberacex.  It  is  a  native  of  southern  Asia,  being 
cultivated  on  a  large  scale  both  on  the  mainland  and 
in  the  islands  of  the  Indian  Ocean.  Turmeric  has  been 
used  from  a  remote  period  both  as  a  condiment  and  as  a 
dye  stuff,  and  to  a  more  limited  extent  as  a  medicine.  In 
Europe  it  is  employed  chiefly  as  a  dye,  also  as  an  ingre 
dient  in  curry  powder  and  as  a  chemical  test  for  alkalies. 
The  root  is  prepared  by  cleaning  it  and  drying  it  in  an  oven. 
There  are  several  varieties  (Madras,  Bengal,  Gopalpur, 
Java,  China,  and  Cochin  turmeric),  differing  chiefly  in  size 
and  colour  and  to  a  slight  degree  in  flavour.  Some  of 
these  consist  exclusively  of  the  ovate  central  tubers,  tech 
nically  known  as  "  bulbs,"  and  others  of  the  somewhat 
cylindrical  lateral  tubers,  which  are  distinguished  in  trade 
as  "  fingers."  Both  are  hard  and  tough,  but  break  with  a 
short  resinous  or  waxy  fracture,  which  varies  in  tint  from 
an  orange  brown  to  a  deep  reddish  brown. 

Turmeric  has  a  characteristic  odour  and  an  aromatic  taste.  The 
aroma  it  owes  to  a  complex  essential  oil,  which  consists  princi 
pally  of  an  alcohol  called  turmerol  (formula  Ci9H280),  which  differs 
from  carvol  in  being  unable  to  combine  with  hydrogen  sulphide  ; 
the  other  constituents  of  the  oil  have  not  been  determined.  The 
colour  is  due  to  curcumin,  C14H1404,  of  which  the  drug  contains 
about  0'3  per  cent.  It  possesses  the  properties  of  an  acid,  forming 
red-brown  salts  with  alkalies  and  being  precipitated  from  alkaline 
solutions  by  acids.  When  pure  it  forms  yellow  crystals  having  a 
vanilla  odour  and  exhibiting  a  fine  blue  colour  in  reflected  light. 
It  is  soluble  in  alcohol,  in  chloroform,  and  in  alkaline  solutions, 
but  only  sparingly  in  water.  Paper  tinged  with  a  tincture  of  tur 
meric  exhibits  on  the  addition  of  an  alkali  a  reddish  brown  tint, 
which  becomes  violet  on  drying.  This  peculiarity  was  pointed  out 
by  Vogel  in  1815,  and  since  that  date  turmeric  lias  been  utilized 
as  a  chemical  test  for  detecting  alkalinity.  In  India  the  drug  is 
considered  to  possess  cordial  and  stomachic  properties  :  a  decoction 
made  with  milk  and  sweetened  is  used  as  a  remedy  for  cold.s. 
Externally  it  is  employed  in  skin  diseases  and  in  the  form  of  a 
cooling  lotion  for  relieving  the  pain  of  conjunctivitis  ;  the  fumes 
of  the  burning  tubers  directed  into  the  nostrils  relieve  congestion 
in  cases  of  coryza.  The  cultivation  of  turmeric  is  carried  on  most 
successfully  in  light  rich  soil  in  well-watered  districts.  The  plant 
is  easily  propagated  by  offsets.  An  acre  yields  about  2000  lb. 
Turmeric  is  said  to  grow  in  large  quantities  on  the  slopes  of  hills 
bordering  the  plains  of  the  Beni  in  Bolivia  and  also  in  Panama. 
Several  species  of  Curcuma  and  of  allied  genera  yield  yellowish 
aromatic  roots.  In  Sierra  Leone  a  kind  of  turmeric  is  obtained 
from  a  species  of  Canna. 

TURNER,  CHARLES  (1773-1857),  an  English  engraver, 
was  born  at  Woodstock  in  1773.  He  entered  the  schools 
of  the  Royal  Academy  in  1795 ;  and,  engraving  in  stipple 
in  the  manner  of  Bartolozzi,  he  was  employed  by  Alderman 
Boydell.  His  finest  plates,  however,  are  in  raezzotint,  a 
method  in  which  he  engraved  J.  M.  W.  Turner's  Wreck 
and  twenty-four  subjects  of  his  Liber  Studiorum,  Reynolds's 
Marlborough  Family,  and  many  of  Raeburn's  best  portraits, 
including  those  of  Sir  Walter  Scott,  Lord  Newton,  Dr 
Hamilton,  Profs.  Dugald  Stewart  and  John  Robison,  and 
Dr  Adam.  He  also  worked  after  Lawrence,  Shee,  and 
Owen.  He  was  an  admirable  engraver,  large,  broad,  and 
masterly  in  touch ;  and  he  reproduced  with  great  fidelity 
the  characteristics  of  the  various  painters  whose  works  he 
translated  into  black  and  white.  In  1828  he  was  elected 
an  associate  engraver  of  the  Royal  Academy.  He  died  in 
London  on  1st  August  1857. 
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TURNER,  JOSEPH  MALLORD  WILLIAM  (1775-1851), 
one  of  the  greatest  painters  of  the  English  school,  was  born 
in  London  on  23d  April  1775.  His  father,  William  Turner, 
a  native  of  Devonshire,  kept  a  barber's  shop  at  26  Maiden 
Lane,  in  the  parish  of  St  Paul's,  Covent  Garden ;  he  was 
"a  cheerful,  talkative  little  man,  with  small  blue  eyes, 
a  parrot  nose,  projecting  chin,  and  a  fresh  complexion 
indicative  of  health."  Of  the  painter's  mother,  Mary 
Marshall  or  Turner,  little  is  known ;  she  is  said  to  have 
been  a  person  of  ungovernable  temper  and  towards  the  end 
of  her  life  became  insane.  Apparently  the  home  in  which 
Turner  spent  his  childhood  was  not  a  happy  one,  and  this 
may  account  for  much  that  was  unsociable  and  eccentric  in 
his  character.  The  earliest  known  drawing  by  Turner,  a 
view  of  Margate  Church,  dates  from  his  ninth  year.  It 
was  also  about  this  time  that  he  was  sent  to  his  first  school 
at  New  Brentford.  Of  education,  as  the  term  is  generally 
understood,  he  received  but  little.  His  father  taught  him 
to  read,  and  this  and  a  few  months  at  New  Brentford  and 
afterwards  at  Margate  were  all  the  schooling  he  ever  had ; 
he  never  mastered  his  native  tongue,  nor  was  he  able  in  after 
life  to  learn  any  foreign  language.  Notwithstanding  this 
lack  of  scholarship,  one  of  his  strongest  characteristics  was 
a  taste  for  associating  his  works  with  personages  and  places 
of  legendary  and  historical  interest,  and  certain  stories  of 
antiquity  seem  to  have  taken  root  in  his  mind  very  strongly. 
By  the  time  Turner  had  completed  his  thirteenth  year  his 
school  days  \vere  over  and  his  choice  of  an  artist's  career 
settled.  In  1788-89  he  was  receiving  lessons  from  Palice, 
"a  floral  drawing  master,"  from  T.  Mai  ton,  a  perspective 
draughtsman,  and  from  Hardwick,  an  architect.  He  also 
attended  Paul  Sandby's  drawing  school  in  St  Martin's 
Lane.  Part  of  his  time  was  employed  in  making  drawings 
at  home,  which  he  exhibited  for  sale  in  his  father's  shop 
window,  two  or  three  shillings  being  the  usual  price.  He 
coloured  prints  for  engravers,  washed  in  backgrounds  for 
architects,  went  out  sketching  with  Girtin,  and  made  draw 
ings  in  the  evenings  for  Dr  Munro  "  for  half  a  crown  and 
his  supper."  When  pitied  in  after  life  for  the  miscellaneous 
character  of  his  early  work,  his  reply  was  "Well !  and  what 
could  be  better  practice?"  In  1789  Turner  became  a 
student  of  the  Royal  Academy.  He  also  worked  for  a  short 
time  in  the  house  of  Sir  Joshua  Reynolds,  with  the  idea, 
apparently,  of  becoming  a  portrait  painter ;  but,  the  death 
of  Reynolds  occurring  shortly  afterwards,  this  intention 
was  abandoned.  In  1790  Turner's  name  appears  for  the 
first  time  in  the  catalogue  of  the  Royal  Academy,  the  title 
of  his  solitary  contribution  being  "  View  of  the  Arch 
bishop's  Palace,  Lambeth."  About  1792  he  received  a 
commission  from  Walker,  the  engraver,  to  make  drawings 
for  his  Copper-Plate  Magazine,  and  this  topographical  work 
took  him  to  many  interesting  places.  The  natural  vigour 
of  his  constitution  enabled  him  to  cover  much  of  the  ground 
on  foot.  He  could  walk  from  20  to  25  miles  a  day  with 
ease,  his  baggage  at  the  end  of  a  stick,  making  notes  and 
memoranda  as  he  went.  He  rose  early,  worked  hard  all 
day,  wasted  no  time  over  his  simple  meals,  and  his  homely 
way  of  living  made  him  easily  contented  with  such  rude 
accommodation  as  he  chanced  to  find  on  the  road.  A  year 
or  two  after  he  accepted  a  similar  commission  to  make 
drawings  for  the  Pocket  Magazine,  and  before  his  twentieth 
year  he  had  travelled  over  many  parts  of  England  and 
Wales.  None  of  these  magazine  drawings  are  remarkable 
for  originality  of  treatment  or  for  artistic  feeling. 

Up  to  this  time  Turner  had  worked  in  the  back  room 
above  his  father's  shop.  His  love  of  secretiveness  and 
solitude  had  already  begun  to  show  itself.  An  architect 
who  often  employed  him  to  put  in  backgrounds  to  his 
drawings  says,  "he  would  never  suffer  me  to  see  him 
draw,  but  concealed  all  that  he  did  in  his  bed-room." 


On  another  occasion,  a  visitor  entering  unannounced, 
Turner  instantly  covered  up  his  drawings,  and,  in  reply  to 

the  intimation,  "  I've  come  to  see  the  drawings  for ," 

the  answer  was,  "  You  shan't  see  'em,  and  mind  that  next 
time  you  come  through  the  shop,  and  not  up  the  back 
way."  Probably  the  increase  in  the  number  of  his  engage 
ments  induced  Turner  about  this  time  to  set  up  a  studio 
for  himself  in  Hand  Court,  not  far  from  his  father's  shop, 
and  there  he  continued  to  work  till  he  was  elected  an 
associate  of  the  Royal  Academy  (1799). 

Until  1792  Turner's  practice  had  been  almost  exclusively 
confined  to  water  colours,  and  his  early  works  show  how 
much  he  was  indebted  to  some  of  his  contemporaries. 
There  are  few  of  any  note  whose  style  he  did  not  copy 
or  adopt.  His  first  exhibited  oil  picture  appeared  in  the 
Academy  in  1793.  In  1794-95  Canterbury  Cathedral, 
Malvern  Abbey,  Tintern  Abbey,  Lincoln  and  Peterborough 
Cathedrals,  Shrewsbury,  and  King's  College  Chapel,  Cam 
bridge,  were  among  the  subjects  exhibited,  and  during  the 
next  four  years  he  contributed  no  less  than  thirty -nine 
works  to  the  Academy.  In  the  catalogue  of  1798  he  first 
began  to  add  poetic  quotations  to  the  titles  of  his  pictures  ; 
one  of  the  very  first  of  these — a  passage  from  Milton's 
Paradise  Lost — is  in  some  respects  curiously  prophetic  of 
one  of  the  future  characteristics  of  his  art. 

' '  Ye  mists  and  exhalations  that  now  rise 
From  hill  or  steaming  lake,  dusky  or  grey 
Till  the  sun  paints  your  fleecy  skirts  with  gold, 
In  honour  of  the  world's  great  author  rise." 

This  and  several  other  quotations  in  the  following 
years  show  that  Turner's  mind  was  now  occupied  with 
something  more  than  the  merely  topographical  element  of 
landscape,  Milton's  Paradise  Lost  and  Thomson's  Seasons 
being  laid  under  frequent  contribution  for  descriptions  of 
sunrise,  sunset,  twilight,  or  thunderstorm.  Turner's  first 
visit  to  Yorkshire  took  place  in  1797.  It  seems  to  have 
braced  his  powers  and  possibly  helped  to  change  the  student 
into  the  painter.  Until  then  his  work  had  shown  very 
little  of  the  artist  in  the  higher  sense  of  the  term  :  he 
was  little  more  than  a  painstaking  and  tolerably  accurate 
topographer,  but  even  under  these  conditions  he  had  begun 
to  attract  the  notice  of  his  brother  artists  and  of  the  critics. 
England  was,  at  the  time,  at  a  low  point  both  in  literature 
and  art.  Among  the  artists  De  Loutherbourg  and  Morland 
were  almost  the  only  men  of  note  left.  Hogarth,  Wilson, 
Gainsborough,  and  Reynolds  had  passed  away.  Beechey, 
Bourgeois,  Garvey,  Farington — names  well-nigh  forgotten 
now— »-were  the  Academicians  who  painted  landscape.  The 
only  formidable  rivals  Turner  had  to  contend  with  were 
De  Loutherbourg  and  Girtin,  and  after  the  death  of  the 
latter  in  1802  he  was  left  undisputed  master  of  the  field. 

It  is  not  therefore  surprising  that  the  exhibition  of  his 
works  in  1798  was  followed  by  his  election  to  the  associ- 
ateship  of  the  Royal  Academy.  That  he  should  have 
attained  to  this  position  before  completing  his  twenty- 
fourth  year  says  much  for  the  wisdom  and  discernment  of 
that  body,  which  further  showed  its  recognition  of  his 
talent  by  electing  him  an  Academician  four  years  later. 
Turner  owed  much  to  the  Academy.  Mr  Ruskin  says,  "  It 
taught  him  nothing."  Possibly  it  had  little  to  teach  that 
he  had  not  already  been  able  to  learn  for  himself ;  at  all 
events  it  was  quick  to  see  his  genius  and  to  confer  its 
honours,  and  Turner,  naturally  generous  and  grateful, 
never  forgot  this.  He  enjoyed  the  dignity  of  Academician 
for  nearly  half  a  century,  and  during  nearly  the  whole  of 
that  period  he  took  an  active  share  in  the  direction  of  the 
Academy's  affairs.  His  speeches  are  described  as  "  con 
fused,  tedious,  obscure,  and  extremely  difficult  to  follow"; 
but  at  council  meetings  he  was  ever  anxious  to  allay  anger 
and  bitter  controversy.  His  opinions  on  art  were  always 
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listened  to  with  respect ;  but  on  matters  of  business  it  was 
often  difficult  to  know  what  he  meant.  His  friend 
Chantrey  used  to  say,  "  He  has  great  thoughts,  if  only  he 
could  express  them."  When  appointed  professor  of  per 
spective  to  the  Eoyal  Academy  in  1808,  this  painful  lack 
of  expression  stood  greatly  in  the  way  of  his  usefulness  : 
he  was  often  at  a  loss  for  words  to  express  his  ideas,  and 
when  he  had  recourse  to  his  notes  he  found  difficulty  in 
reading  them.  Mr  Ruskin  says,  "  The  zealous  care  with 
which  Turner  endeavoured  to  do  his  duty  is  proved  by 
a  series  of  large  drawings,  exquisitely  tinted,  and  often 
completely  coloured,  all  by  his  own  hand,  of  the  most 
difficult  perspective  subjects,  illustrating  not  only  directions 
of  line,  but  effects  of  light,  with  a  care  and  completion 
which  would  put  the  work  of  any  ordinary  teacher  to  utter 
shame."  In  teaching  he  would  neither  waste  time  nor 
spare  it.  "  If  a  student  would  take  a  hint,  Turner  was 
delighted  and  would  go  on  with  him  giving  hint  after 
hint ;  if  he  could  not  follow,  he  left  him.  Explanations 
are  wasted  time ;  a  man  who  can  see  understands  a  touch ; 
a  man  who  cannot  misunderstands  an  oration."  With  his 
election  to  the  associateship  of  the  Academy  in  1799, 
Turner's  early  struggles  may  be  considered  to  have  ended. 
He  had  emancipated  himself  from  hack  work,  had  given 
up  making  topographical  drawings  of  castles  and  abbeys 
for  the  engravers — drawings  in  which  mere  local  fidelity 
was  the  principal  object — and  had  taken  to  composing  as 
he  drew.  Local  facts  had  become  of  secondary  importance 
compared  with  effects  of  light  and  colour.  He  had  reached 
manhood,  and  with  it  he  abandoned  topographical  fidelity 
and  began  to  paint  his  dreams,  the  visionary  faculty — 
the  true  foundation  of  his  art — asserting  itself,  nature 
being  used  to  supply  suggestions  and  materials. 

His  pictures  of  1797-99  had  shown  that  he  was  a  painter 
of  no  ordinary  power,  one  having  much  of  the  poet  in  him, 
and  able  to  give  expression  to  the  mystery,  beauty,  and 
inexhaustible  fulness  of  nature.  His  work  at  this  period 
is  described  by  Mr  Ruskin  as  "  stern  in  manner,  reserved, 
quiet,  grave  in  colour,  forceful  in  hand." 

Turner's  visit  to  Yorkshire  in  1797  was  followed  a  year 
or  two  later  by  a  second,  and  it  was  on  this  occasion  that 
he  made  the  acquaintance,  which  afterwards  ripened  into 
a  long  and  staunch  friendship,  of  Fawkes  of  Farnley  Hall. 
From  1803  till  1820  Turner  was  a  frequent  visitor  at 
Farnley.  The  large  number  of  his  drawings  still  preserved 
there — English,  Swiss,  German,  and  Italian,  the  studies 
of  rooms,  outhouses,  porches,  gateways,  of  birds  shot 
while  he  was  there,  and  of  old  places  in  the  neighbour 
hood — prove  the  frequency  of  his  visits  and  his  affection 
for  the  place  and  for  its  hospitable  master.  A  caricature, 
made  by  Fawkes,  and  "  thought  by  old  friends  to  be  very 
like,"  shows  Turner  as  "a  little  Jewish-nosed  man,  in  an 
ill -cut  brown  tail-coat,  striped  waistcoat,  and  enormous 
frilled  shirt,  with  feet  and  hands  notably  small,  sketching 
on  a  small  piece  of  paper,  held  down  almost  level  with  his 
waist."  It  is  evident  from  all  the  accounts  given  that 
Turner's  personal  appearance  was  not  of  a  kind  to  com 
mand  much  attention  or  respect.  This  may  have  pained 
his  sensitive  nature,  and  led  him  to  seek  refuge  in  the 
solitude  of  his  painting  room.  Had  he  been  inclined  he 
had  abundant  opportunity  for  social  and  friendly  intercourse 
with  his  fellow- men,  but  he  gradually  came  to  live  more 
and  more  in  a  state  of  mental  isolation,  keeping  himself  to 
himself,  entirely  absorbed  in  his  art.  "This  man  must 
be  loved  for  his  works,  for  his  person  is  not  striking  nor 
his  conversation  brilliant,"  is  the  testimony  of  Dayes,  the 
water-colour  painter  (and  Girtin's  master),  in  1804.  Turner 
could  never  make  up  his  mind  to  visit  Farnley  again  after 
his  old  friend's  death,  and  his  voice  would  falter  when  he 
spoke  of  the  shores  of  the  Wharfe. 


Turner  visited  Scotland  in  1800,  and  in  1801  or  1802  he 
made  his  first  tour  on  the  Continent.  In  the  following 
year,  of  the  seven  pictures  he  exhibited  six  were  of  foreign 
subjects,  among  them  Bonneville,  the  Festival  upon  the 
Opening  of  the  Vintage  of  Macon,  and  the  well-known 
Calais  Pier  in  the  National  Gallery.  The  last-named 
picture,  although  heavily  painted  and  somewhat  opaque 
in  colour,  is  magnificently  composed  and  full  of  energy. 
A  better  idea  of  its  masterly  composition  can  be  formed 
from  Mr  Seymour  Haden's  vigorous  etching  than  from 
the  picture  itself,  which  is  now  greatly  darkened  by  time. 

In  1802,  the  year  in  which  Turner  became  a  Royal 
Academician,  he  took  his  old  father,  who  still  carried  on 
the  barber  business  in  Maiden  Lane,  to  live  with  him. 
The  powder  tax,  imposed  in  1795,  drove  out  wigs  and 
spoiled  the  old  man's  trade.  "It  is  precisely,"  says  Mr 
Hamerton,  "  when  the  painter  wins  the  full  honours  of  the 
Academy — honours  which  give  a  recognized  and  envied 
position  in  London  society — that  he  takes  his  father  home  ; 
a  meaner  nature  would  have  tried  to  keep  the  old  man  at 
a  safe  distance."  Turner's  relations  with  his  father  were 
of  the  most  dutiful  and  filial  kind  to  the  last.1 

In  1804  Turner  made  a  second  tour  on  the  Continent, 
and  in  the  following  year  painted  the  Shipwreck  and 
Fishing  Boats  in  a  Squall  (in  the  Ellesmere  collection), 
seemingly  in  direct  rivalry  of  Vandervelde,  in  1806  the 
Goddess  of  Discord  in  the  Garden  of  the  Hesperides  (in 
rivalry  of  Poussin),  and  in  1807  the  Sun  rising  through 
Vapour  (in  rivalry  of  Claude).2  The  last  two  are  notable 
works,  especially  the  Sun.  In  after  years  it  was  one  of 
the  works  he  left  to  the  nation,  on  the  special  condition  of 
its  being  hung  beside  the  Claudes  in  the  National  Gallery. 
In  this  same  year  (1807)  Turner  commenced  his  most 
serious  rivalry.  Possibly  it  arose  out  of  a  desire  to  break 
down  Claude  worship,  the  then  prevailing  fashion,  and 
to  show  the  public  that  there  was  a  living  artist  not  un 
worthy  of  taking  rank  beside  him.  That  the  Liber  Studi- 
orum  was  suggested  by  the  Liber  Veritatis  of  Claude,  and 
was  intended  as  a  direct  challenge  to  that  master,  is  be 
yond  doubt.  .  There  is,  however,  a  certain  degree  of  un 
fairness  to  Claude  in  the  way  in  which  the  challenge  was 
given.  Claude  made  drawings  in  brown  of  his  pictures  as 
they  left  the  easel,  not  for  publication,  but  merely  to  serve 
as  private  memoranda.  Turner's  Liber  drawings  had  no 
such  purpose,  but  were  intended  as  a  direct  appeal  to  the 
public  to  judge  between  the  two  artists.  The  first  of  the 
Liber  drawings  were  made  in  the  autumn  of  1806,  the 
others  at  intervals  till  about  1815.  They  are  of  the  same 
size  as  the  plates  and  carefully  finished  in  sepia.  About 
fifty  of  them  are  now  to  be  seen  in  the  Turner  rooms  of 
the  National  Gallery.  The  issue  of  the  Liber  began  in 
1807  and  continued  at  irregular  intervals  till  1819,  when 
it  stopped  at  the  fourteenth  number.  Turner  had  resolved 
to  manage  the  publishing  business  himself,  but  in  this  he 

1  Turner's  father  died  in  1830,  and  the  loss  of  "  poor  old  Dad,"  as  he 
used  to  call  him,  left  a  terrible  void.     He  had  lived  in  his  son's  house 
for  nearly  thirty  years,  looking  after  the  frugal  affairs  of  his  household, 
and  making  himself  useful  in  various  ways.     It  is  said  that  he  used  to 
prepare  and  strain  his  son's  canvases  and  varnish  them  when  finished, 
which   may  explain  a  saying  of  Turner's  that   "  his  father  used  to 
begin  and  finish  his  pictures  for  him."     He  also  attended  to  the 
gallery  in  Queen  Anne  Street,  showed  in  visiters,  and  took  care  of  the 
dinner,  if  he  did  not  himself  cook  it.      Turner  was  never  the  same 
man  after  his  father's  death,  living  a  life  of  almost  complete  isolation. 

2  This  spirit  of  rivalry  showed  itself  early  in  his  career.      He  began 
by  pitting  himself  against  his  contemporaries,  and  afterwards,  when 
his  powers  were  more  fully  developed,  against  some  of  the  old  masters, 
notably  Vandervelde  and  Claude.      During  these  years,  while  he  kept 
up  a  constant  rivalry  with  artists  living  and  dead,  he  was  continuing 
his  unresting  and  untiring  study  of  nature,  and,  while  seemingly  a 
mere  follower  of  the  ancients,  was  accumulating  that  immense  store  of 
knowledge  which  in  after  years,  when  his  true  genius  asserted  itself, 
he  was  to  use  to  sach  purpose. 


TURNER 


665 


was  not  very  successful.  He  soon  quarrelled  with  his 
engraver,  F.  C.  Lewis,  on  the  ground  that  he  had  raised 
his  charges  from  five  guineas  a  plate  to  eight.  He  then 
employed  Charles  Turner,  who  agreed  to  do  fifty  plates  at 
the  latter  sum,  but,  after  finishing  twenty,  he  too  wished 
to  raise  his  price,  and,  as  a  matter  of  course,  this  led  to 
another  quarrel.  Reynolds,  Dunkarton,  Lupton,  Say, 
Dawe,  and  other  engravers  were  afterwards  employed — 
Turner  himself  etching  and  mezzotinting  some  of  the 
plates.  Each  part  of  the  Liber  contained  five  plates,  the 
-subjects,  divided  into  "historical,"  "pastoral,"  "marine," 
&c.,  embracing  the  whole  range  of  landscape  art.  Seventy- 
one  plates  in  all  were  published  (including  one  as  a  gift  of 
the  artist  to  his  subscribers) ;  ten  other  plates — more  or 
less  completed — intended  for  the  fifteenth  and  sixteenth 
numbers  were  never  published,  the  work  being  stopped  for 
want  of  encouragement.  Absence  of  method  and  business 
habits  may  account  for  this.  Turner  is  said  to  have 
got  up  the  numbers  in  his  own  house  with  the  help  of  a 
female  servant.  The  plates,  which  cost  the  subscribers 
only  five  shillings  apiece,  were  so  little  esteemed  that  in 
the  early  quarter  of  the  19th  century  they  were  sometimes 
used  for  lighting  fires.  So  much  has  fashion,  or  public 
taste,  changed  since  then  that  a  fine  proof  of  a  single 
plate  has  sold  for  £210.  The  merit  of  the  plates  is  un 
equal  ;  some — for  example,  Solway  Moss,  Inverary  Pier, 
Hind  Head  Hill,  Ben  Arthur,  Rizpah,  Junction  of  the 
Severn  and  Wye,  and  Peat  Bog — are  of  great  beauty, 
while  a  few  are  comparatively  tame  and  uninteresting. 
Among  the  unpublished  plates  Stonehenge  at  Daybreak 
and  Sheep  Washing,  Windsor  Castle  take  a  high  place. 
The  Liber  shows  strong  traces  of  the  influence  of  Cozens 
and  Girtin,  and,  as  a  matter  of  course,  of  Claude.  In  most 
of  the  designs  the  predominant  feeling  is  serious;  in  not  a 
few,  gloomy,  or  even  tragic.  A  good  deal  has  been  written 
about  Turner's  intention,  and  the  "  lessons "  of  the  Liber 
Studiorum.  Probably  his  only  intention  in  the  beginning 
was  to  show  what  he  could  do,  to  display  his  art,  to  rival 
Claude,  perhaps  to  educate  public  taste,  and  at  the  same 
time  make  money.  If  lessons  were  intended  they  might 
have  been  better  conveyed  by  words.  "  Silent  always  with 
a  bitter  silence,  disdaining  to  tell  his  meaning," — such  is 
Mr  Ruskin's  explanation ;  but  surely  Turner  had  little 
reason  for  either  silence  or  contempt  because  the  public 
failed  to  see  in  landscape  art  the  means  of  teaching  it  great 
moral  lessons.  The  seventy  plates  of  the  Liber  contain  an 
almost  complete  epitome  of  Turner's  art.  Already  in  this 
work  are  seen  strong  indications  of  one  of  his  most  remark 
able  characteristics — a  knowledge  of  the  principles  of  struc 
ture  in  natural  objects :  mountains  and  rocks  are  drawn,  not 
with  topographical  accuracy,  but  with  what  appears  like  an 
intuitive  feeling  for  geological  formation ;  and  trees  have 
also  the  same  expression  of  life  and  growth  in  the  drawing 
of  stems  and  branches.  This  instinctive  feeling  in  Turner 
for  the  principles  of  organic  structure  is  treated  of  at  con 
siderable  length  in  the  fourth  volume  of  Modern  Painters, 
and  Turner  is  there  contrasted  with  Claude,  Poussin,  and 
some  of  the  Dutch  masters,  greatly  to  their  disadvantage. 
After  1797  Turner  was  little  concerned  with  mere  topo 
graphical  facts :  his  pictures  might  be  like  the  places  re 
presented  or  not;  much  depended  on  the  mental  impression 
produced  by  the  scene.  He  preferred  to  deal  with  the 
spirit,  rather  than  with  the  local  details  of  places.  A  curi 
ous  example  of  the  reasonableness  accompanying  his  exer 
cise  of  the  imaginative  faculty  is  to  be  found  in  his  crea 
tions  of  creatures  he  had  never  seen,  as,  for  example,  the 
dragon1  in  the  Garden  of  the  Hesperides  and  the  python 


1  "  The  strange  unity  of  vertebrated  action  and  of  a  true  bony  con 
tour,  infinitely  varied  in  every  vertebra,  with  this  glacial  outline, 
together  with  the  adoption  of  the  head  of  the  Ganges  crocodile,  the 


in  the  Apollo,  exhibited  in  1811.  Both  these  monsters 
are  imagined  with  such  vividness  and  reality,  and  the 
sense  of  power  and  movement  is  so  completely  expressed, 
that  the  spectator  never  once  thinks  of  them  as  otherwise 
than  representations  of  actual  facts  in  natural  history.  It 
needs  but  a  little  comparison  to  discover  how  far  Turner 
surpassed  all  his  contemporaries,  as  well  as  all  who  pre 
ceded  him,  in  these  respects.  The  imaginative  faculty  he 
possessed  was  of  the  highest  order,  and  it  was  further 
aided  by  a  memory  of  the  most  retentive  and  unerring 
kind.  A  good  illustration  of  this  may  be  seen  at  Farnley 
Hall  in  a  drawing  of  a  Man-of-War  taking  in  Stores. 
Some  one,  who  had  never  seen  a  first-rate,  expressed  a  wish 
to  know  what  it  looked  like.  Turner  took  a  blank  sheet 
of  paper  one  morning  after  breakfast,  outlined  the  ship, 
and  finished  the  drawing  in  three  hours,  Fawkes  sitting 
beside  him  from  the  first  stroke  to  the  last.  The  size  of 
this  drawing  is  about  16  in.  by  11  in.  Mr  Ruskin  thus 
describes  it  j 

"  The  hull  of  a  first-rate  occupies  nearly  one  half  of  the  picture 
to  the  right,  her  bows  toward  the  spectator,  seen  in  sharp  per 
spective  from  stem  to  stern,  with  all  her  port-holes,  guns,  anchors, 
and  lower  rigging  elaborately  detailed,  two  other  ships  of  the  line 
in  the  middle  distance  drawn  with  equal  precision,  a  noble  breezy 
sea,  full  of  delicate  drawing  in  its  waves,  a  store  ship  beneath  the 
hull  of  the  larger  vessel  and  several  other  boats,  and  a  complicated 
cloudy  sky,  all  drawn  from  memory,  down  to  the  smallest  rope,  in 
a  drawing-room  of  a  mansion  in  the  middle  of  Yorkshire. " 

About  the  year  1811  Turner  paid  his  first  visit  to 
Devonshire,  the  county  to  which  his  family  belonged, 
and  a  curious  glimpse  of  his  simple  manner  of  life  is  given 
by  Redding,  who  accompanied  him  on  some  of  his  ex 
cursions.  On  one  occasion  they  spent  a  night  together 
in  a  small  road-side  inn,  Turner  having  a  great  desire  to 
see  the  country  around  at  sunrise. 

"Turner  was  content  with  bread  and  cheese  and  beer,  tolerably 
good,  for  dinner  and  supper  in  one.  In  the  little  sanded  room  we 
conversed  by  the  light  of  an  attenuated  candle  and  some  aid  from 
the  moon  until  nearly  midnight,  when  Turner  laid  his  head  upon 
the  table  and  was  soon  fast  asleep.  Three  or  four  hours  rest  was 
thus  obtained,  and  we  went  out  as  soon  as  the  sun  was  up  to  ex 
plore  the  surrounding  neighbourhood.  It  was  in  that  early  morning 
Turner  made  a  sketch  of  the  picture  Crossing  the  Brook."  In 
another  excursion  to  Borough  Island,  "  the  morning  was  squally 
and  the  sea  rolled  boisterously  into  the  Sound.  Off  Stakes  Point 
it  became  stormy  ;  our  Dutch  boat  rode  bravely  over  the  furrows. 
Two  of  the  party  were  ill.  Turner  was  all  the  while  quiet,  watch 
ing  the  troubled  scene.  Bolt  Head,  to  seaward,  against  which  the 
waves  broke  with  fury,  seemed  to  absorb  his  entire  notice,  and  he 
scarcely  spoke  a  syllable.  While  the  fish  were  getting  ready  Turner 
mounted  nearly  to  the  highest  point  of  the  island  rock,  and  seemed 
icriting  rather  than  drawing.  The  wind  was  almost  too  violent 
for  either  purpose. " 

This  and  similar  incidents  show  how  careless  of  comfort 
Turner  was,  and  how  devoted  to  his  art.  The  tumult  and 
discomfort  by  which  he  was  surrounded  could  not  distract 
his  powers  of  observation ;  and  some  thirty  years  later 
there  is  still  evidence  of  the  same  kind.  In  the  catalogue 
of  the  exhibition  of  1842  one  of  his  pictures  bears  the 
following  title,  "  Snow-Storm  :  steam-boat  off  a  harbour's 
mouth  making  signals  in  shallow  water,  and  going  by  the 
lead.  The  author  was  in  that  storm  the  night  the  'Ariel ' 
left  Harwich." 

From  1813  till  1826,  in  addition  to  his  Harley  Street 
residence,  Turner  had  a  country  house  at  Twickenham. 
He  kept  a  boat  on  the  river,  also  a  pony  and  gig,  in  which 
he  used  to  drive  about  the  neighbouring  country  on  sketch 
ing  expeditions.  The  pony,  for  which  Turner  had  a  great 
love,  appears  in  his  well-known  Frosty  Morning  in  the 
National  Gallery.  He  appears  to  have  had  a  great  affec- 


fish-eater,  to  show  his  sea  descent  (and  this  in  the  year  1806,  when 
hardly  a  single  fossil  saurian  skeleton  existed  within  Turner's  reach), 
renders  the  whole  conception  one  of  the  most  curious  exertions  of  the 
imaginative  intellect  with  which  I  am  acquainted  in  the  arts  "  (Ruskin, 
Mod.  Painters,  vol.  v.  p.  313). 
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tion  for  animals,  and  one  instance  of  his  tenderness  of 
heart  is  given  by  one  who  often  joined  him  in  the  amuse 
ment  of  fishing,  of  which  Turner  was  very  fond.  "  I  was 
often  with  him  when  fishing  at  Petworth,  and  also  on  the 
banks  of  the  Thames.  His  success  as  an  angler  was  great, 
although  with  the  worst  tackle  in  the  world.  Every  fish 
he  caught  he  showed  to  me,  and  appealed  to  me  to  decide 
whether  the  size  justified  him  to  keep  it  for  the  table  or 
to  return  it  to  the  river ;  his  hesitation  was  often  almost 
touching,  and  he  always  gave  the  prisoner  at  the  bar  the 
benefit  of  the  doubt." 

In  1813  Turner  commenced  the  series  of  drawings,  forty 
in  number,  for  Cooke's  Southern  Coast.  This  work  was 
not  completed  till  1826.  The  price  he  at  first  received 
for  these  drawings  was  £7,  10s.  each,  afterwards  raised 
to  £13,  2s.  6d. 

Crossing  the  Brook  appeared  in  the  Academy  of  1815. 
It  may  be  regarded  as  a  typical  example  of  Turner's  art 
at  this  period,  and  marks  the  transition  from  his  earlier 
style  to  that  of  his  maturity.  It  represents  a  piece  of 
Devonshire  sc'enery,  a  view  on  the  river  Tamar.  On  the 
left  is  a  group  of  tall  pine-trees,  beautifully  designed  and 
drawn  with  great  skill  and  knowledge  of  structure,  in  the 
foreground  a  couple  of  children,  with  a  dog  carrying  a 
bundle  in  its  mouth  across  the  brook,  and  beyond,  a  vast 
expanse  of  richly -wooded  country,  with  glimpses  of  a 
winding  river,  an  old  bridge,  a  mill,  and  other  buildings, 
and,  in  the  far  distance,  the  sea.  Both  in  design  and  exe 
cution  this  work  is  founded  upon  Claude.  Some  critics 
consider  it  one  of  Turner's  greatest  works ;  but  this  is 
open  to  question.1  It  can  hardly  be  called  a  work  in  full 
colour :  it  is  limited  to  greys  and  quiet  greens  for  the 
earth  and  pale  blues  for  the  sky.  It  is  a  sober  but  very 
admirable  picture,  full  of  diffused  daylight,  and  in  the 
painting  of  its  distance  better  than  any  master  who  had 
preceded  him.  The  fascination  of  the  remote,  afterwards 
so  distinctive  an  element  in  Turner's  pictures,  shows  itself 
here.  Perhaps  nothing  tests  the  powers  or  tries  the  skill 
of  the  landscape-painter  more  severely  than  the  representa 
tion  of  distant  effects.  They  come  and  go  so  rapidly,  are 
often  in  a  high  key  of  light  and  colour,  and  so  full  of 
mystery  and  delicacy,  that  anything  approaching  to  real 
imitation  is  impossible.  Only  the  most  retentive  memory 
and  the  most  sensitive  and  tender  feeling  will  avail. 
These  qualities  Turner  possessed  to  a  remarkable  degree, 
and  as  his  powers  matured  there  was  an  ever-increasing 
tendency  in  his  art  to  desert  the  foreground,  where  things 
were  definite  and  clear,  in  order  to  dream  in  the  infinite 
suggestiveness  and  space  of  distances.  Dido  Building 
Carthage  also  belongs  to  this  period.  It  hangs  beside  the 
Claudes  in  the  National  Gallery.  It  pertains  to  the  old 
erroneous  school  of  historical  painting.  Towering  masses 
of  Claudesque  architecture  piled  up  on  either  side,  porticoes, 
vestibules,  and  stone  pines,  with  the  sun  in  a  yellow  sky, 
represent  the  Carthage  of  Turner's  imagination.  With 
all  its  faults  it  is  still  the  finest  work  of  the  class  he  ever 
painted.  Carthage  and  its  fate  had  a  strange  fascination 
for  him.  It  is  said  that  he  regarded  it  as  a  moral  example 
to  England  in  its  agricultural  decline,  its  increase  of  luxury, 
and  its  blindness  to  the  insatiable  ambition  of  a  powerful 
rival. .  He  returned  again  to  this  theme  in  1817,  when  he 
exhibited  his  Decline  of  the  Carthaginian  Empire  :  Host 
ages  Leaving  Carthage  for  Rome, — a  picture  which  Mr 
Ruskin  describes  as  "  little  more  than  an  accumulation  of 
academy  student's  outlines  coloured  brown." 

In  1818  Turner  was  in  Scotland  making  drawings  for 

1  Crossing  the  Brook  was  a  great  favourite  with  Turner.  It  was 
painted  for  a  patron,  who,  dissatisfied  with  it,  left  it  on  the  painter's 
hands.  The  price  asked  (£500)  seems  to  have  been  part  of  the  objec 
tion.-  Turner  subsequently  refused  an  offer  of  £1600  for  it. 


the  Provincial  Antiquities  for  which  Sir  Walter  Scott 
supplied  the  letterpress,  and  in  1819  he  visited  Italy  for 
the  first  time.  One  of  the  results  of  this  visit  was  a  great 
change  in  his  style,  and  from  this  time  his  works  became 
remarkable  for  their  colour.  Hitherto  he  had  painted  in 
browns,  greys,  and  blues,  using  red  and  yellow  sparingly. 
He  had  gradually  been  advancing  from  the  sober  grey 
colouring  of  Vandervelde  and  Ruysdael  to  the  mellow  and 
richer  tones  of  Claude.  His  works  now  begin  to  show  a 
heightened  scale  of  colour,  gradually  increasing  in  richness 
and  splendour  and  reaching  its  culminating  point  in  such 
works  as  the  Ulysses,  Childe  Harold's  Pilgrimage,  the 
Golden  Bough,  and  the  Fighting  Temeraire.  All  these 
works  belong  to  the  middle  period  of  Turner's  art  (1829- 
39),  when  his  powers  were  entirely  developed  and  entirely 
unabated.  Much  of  his  most  beautiful  work  at  this  period 
is  to  be  found  in  his  water-colour  drawings  :  those  exe 
cuted  for  Whitaker's  History  of  Richmondshire  (1819-21), 
for  Cooke's  Southern  Coast  (1814-26),  for  The  Rivers  of 
England  (1824),  for  England  and  Wales  (1829-38),  Pro 
vincial  Antiquities  (1826),  Rogers's  Italy  (1830),  Scott's 
Works  (1834),  and  The  Rivers  of  France  (1833-35)  are  in 
many  instances  of  the  greatest  beauty.  Of  the  Richmond- 
shire  drawings  Mr  Ruskin  says,  "The  foliage  is  rich  and 
marvellous  in  composition,  the  rock  and  hill  drawing  in 
superable,  the  skies  exquisite  in  complex  form." 

But  perhaps  one  of  the  greatest  services  Turner  rendered 
to  the  art  of  England  was  the  education  of  a  whole  school 
of  engravers.  His  best  qualities  as  a  teacher  came  from 
the  union  of  strength  and  delicacy  in  his  work;  subtle 
and  delicate  tonality  was  almost  a  new  element  for  the 
engraver  to  deal  with,  but  with  Turner's  teaching  and 
careful  supervision  his  engravers  by  degrees  mastered  it 
more  or  less  successfully,  and  something  like  a  new  de 
velopment  of  the  art  of  engraving  was  the  result.  No 
better  proof  can  be  found  of  the  immense  advance  made 
than  by  comparing  the  work  of  the  landscape  engravers  of 
the  pre-Turnerian  period  with  the  work  of  Miller,  Goodall, 
Willmore,  Cooke,  Wallis,  Lupton,  C.  Turner,  Brandard, 
Cousen,  and  others  who  worked  under  his  guidance.  The 
art  of  steel  engraving  reached  its  highest  development  in 
England  at  this  time.  Rogers's  Italy  (1830)  and  his  Poems 
(1834)  contain  perhaps  the  most  beautiful  and  delicate 
of  the  many  engravings  executed  after  Turner's  drawings. 
They  are  vignettes,2  a  form  of  art  which  Turner  understood 
better  than  any  artist  ever  did  before, — perhaps,  we  might 
add,  since.  The  Alps  at  Daybreak,  Columbus  Discovering 
Land,  and  Datur  Ifora  Quieti  may  be  given  as  examples 
of  the  finest. 

In  1828  Turner  paid  a  second  visit  to  Italy,  this  time 
of  considerable  duration,  on  the  way  visiting  Nimes, 
Avignon,  Marseilles,  Genoa,  Spezzia,  and  Siena,  and  in  the 
following  year  he  exhibited  the  Ulysses  Deriding  Polypi  ic- 
mus,  now  in  the  National  Gallery.  It  marks  the  beginning 
of  the  central  and  best  period  of  Turner's  power.  This 
work  is  so  well  known  that  description  is  hardly  needed. 
The  galley  of  Ulysses  occupies  the  centre  of  the  picture ; 
the  oars  are  being  thrust  out  and  the  sailors  flocking  up 
the  masts  to  unfurl  sail,  while  Ulysses  waves  the  blazing 
olive  tree  in  defiance  of  the  giant,  whose  huge  form  is 
seen  high  on  the  cliffs  above ;  and  the  shadowy  horses  of 
Phoebus  are  traced  in  the  slanting  rays  of  the  rising  sun. 
The  impression  this  picture  leaves  is  one  of  great  power 
and  splendour.  The  painting  throughout  is  magnificent, 
especially  in  the  sky.  Leslie  speaks  of  it  as  "  a  poem  of 


2  "Of  all  the  artists  who  ever  lived  I  think  it  is  Turner  who  treated 
the  vignette  most  exquisitely,  and,  if  it  were  necessary  to  find  some  par 
ticular  reason  for  this,  I  should  say  that  it  may  have  been  because  there 
was  nothing  harsh  or  rigid  in  his  genius,  that  forms  and  colours  melted 
into  each  other  tenderly  in  his  dream-world,  and  that  his  sense  of 
gradation  was  the  most  delicate  ever  possessed  by  man"  (Hamerton). 
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matchless  splendour  and  beauty."  From  this  period  on 
ward  till  about  1840  Turner's  life  was  one  of  unceasing 
activity.  Nothing  is  more  astonishing  than  his  prodigious 
fertility ;  he  rose  early,  worked  from  morning  till  night, 
entirely  absorbed  in  his  art,  and  gradually  became  more 
and  more  solitary  and  isolated.  Between  1829  and  1839 
he  sent  fifty-five  pictures  to  the  Royal  Academy,  painted 
many  others  on  private  commission,  made  over  four 
hundred  drawings  for  engravers,  besides  thousands  of 
studies  and  sketches  from  nature.  His  industry  accounts 
for  the  immense  quantity  of  work  he  left  behind  him. 
There  is  not  the  slightest  evidence  to  show  that  it  arose  from 
a  desire  to  make  money,  which  he  never  cared  for  in  com 
parison  with  his  art.  He  has  been  accused,  perhaps  not 
without  some  cause,  of  avarice  and  meanness  in  his  busi 
ness  dealings,  and  many  stories  are  told  to  his  discredit. 
But  in  private  he  often  did  generous  things,  although 
owing  to  his  reserved  disposition  his  virtues  were  known 
only  to  a  few.  His  faults  on  the  other  hand — thanks  to 
the  malice,  or  jealousy,  of  one  or  two  individuals — were 
freely  talked  about  and,  as  a  matter  of  course,  greatly  ex 
aggerated.  "  Keep  it,  and  send  your  children  to  school 
and  to  church,"  were  the  words  with  which  he  declined 
repayment  of  a  considerable  loan  to  a  poor  drawing-master's 
widow.  On  another  occasion,  when  interrupted  in  his 
work,  he  roughly  chid  and  dismissed  the  applicant,  a  poor 
woman ;  but  she  had  hardly  left  his  door  before  he  followed 
her  and  slipped  a  £5  note  into  her  hand.  His  tenants  in 
Harley  Street  were  in  arrears  for  years,  but  he  would  never 
allow  his  lawyer  to  distrain ;  and  if  further  proof  of  his 
generosity  were  needed  his  great  scheme  for  bettering  the 
condition  of  the  unfortunate  in  his  own  profession  should 
suffice.  On  one  occasion  he  is  known  to  have  taken  down 
a  picture  of  his  own  from  the  walls  of  the  Academy  to 
make  room  for  that  of  an  unknown  artist. 

The  first  of  Turner's  Venetian  pictures  (Bridge  of 
Sighs,  Ducal  Palace  and  Custom  House,  Venice,  Canaletti 
Painting)  appeared  in  the  Academy  in  1833.  Compared 
with  the  sober,  prosaic  work  of  Canaletti,  Turner's  pictures 
of  Venice  appear  like  poetic  dreams.  Splendour  of  colour 
and  carelessness  of  form  generally  characterize  them. 
Venice  appeared  to  him  "a  city  of  rose  and  white,  rising 
out  of  an  emerald  sea  against  a  sky  of  sapphire  blue." 
Many  of  these  Venetian  pictures  belong  to  his  later  manner, 
and  some  of  them,  the  Sun  of  Venice  Going  to  Sea  (1843), 
Approach  to  Venice  (1844),  and  Venice,  Evening,  Going  to 
the  Ball  (1845),  to  his  latest.  As  Turner  grew  older  his 
love  of  brilliant  colour  and  light  became  more  and  more 
a  characteristic.  In  trying  to  obtain  these  qualities  he 
gradually  fell  into  an  unsound  method  of  work,  treating 
oil  as  if  it  had  been  water-colour,  using  both  indiscrimi 
nately  on  the  same  canvas,  utterly  regardless  of  the  result. 
Many  of  his  finest  pictures  are  already  in  a  ruined  state, 
mere  wrecks  of  what  they  once  were. 

The  Fighting  Temeraire  Tugged  to  her  Last  Berth  to 
be  Broken  up  (see  vol.  xxi.  p.  441,  fig.  43)  was  exhibited  in 
the  Academy  of  1839.  By  many  it  is  considered  one  of 
his  finest  works.  Turner  had  all  his  life  been  half  a  sailor 
at  heart  :  he  loved  the  sea,  and  shipping,  and  sailors  and 
their  ways ;  many  of  his  best  pictures  are  sea  pieces ;  and 
the  old  ships  of  Collingwood  and  Nelson  were  dear  to  him. 
Hence  the  pathetic  feeling  he  throws  around  the  fighting 
Temeraire.  The  old  three-decker,  looking  ghostly  and 
wan  in  the  evening  light,  is  slowly  towed  along  by  a 
black,  fiery  little  steam  tug, — a  contrast  suggesting  the 
passing  away  of  the  old  order  of  things  and  the  advent  of 
the  new;  and  behind  the  sun  sets  red  in  a  thick  bank 
of  smoke  or  mist.  The  Slave  Ship,  another  important  sea 
picture,  was  exhibited  in  the  following  year,  and  in  1842 
Peace  :  Burial  at  Sea,  commemorative  of  Wilkie. 


Turner  had  now  reached  his  sixty-seventh  year,  but  no 
very  marked  traces  of  declining  power  are  to  be  seen  in 
his  work.  Many  of  the  water-colour  drawings  belonging 
to  this  period  are  of  great  beauty,  and,  although  a  year  or 
two  later  his  other  powers  began  to  fail,  his  faculty  for 
colour  remained  unimpaired  almost  to  the  end.  He  paid 
his  last  visit  to  the  Continent  in  1843,  wandering  about 
from  one  place  to  another,  and  avoiding  his  own  country 
men,  an  old  and  solitary  man.  At  his  house  in  Queen 
Anne  Street  they  were  often  ignorant  of  his  whereabouts 
for  months,  as  he  seldom  took  the  trouble  to  write  to  any 
one.  Two  years  later  (1845)  his  health  gave  way  and 
with  it  both  mind  and  sight  began  to  fail.  The  works 
of  his  declining  period  exercised  the  wit  of  the  critics. 
Turner  felt  these  attacks  keenly.  He  was  naturally  kind- 
hearted  and  acutely  sensitive  to  censure.  "  A  man  may 
be  weak  in  his  age,"  he  once  remarked,  "  but  you  should 
not  tell  him  so." 

After  1845  all  the  pictures  shown  by  Turner  belong  to 
the  period  of  decay, — mere  ghosts  and  shadows  of  what 
once  had  been.  In  1850  he  exhibited  for  the  last  time. 
He  had  given  up  attending  the  meetings  of  the  Academi 
cians  ;  none  of  his  friends  had  seen  him  for  months ;  and 
even  his  old  housekeeper  had  no  idea  of  his  whereabouts. 
Turner's  mind  had  evidently  given  way  for  some  time,  and 
with  that  love  of  secrecy  which  in  later  years  had  grown 
into  a  passion  he  had  gone  away  to  hide  himself  in  a 
corner  of  London.  He  had  settled  as  a  lodger  in  a  small 
house  in  Chelsea,  overlooking  the  river,  kept  by  his  old 
Margate  landlady,  Mrs  Booth.  To  the  children  in  the 
neighbourhood  he  was  known  as  "Admiral  Booth."  His 
short,  sailor-like  figure  may  account  for  the  idea  that  he 
was  an  impoverished  old  naval  officer.  He  had  been  ill 
for  some  weeks,  and  when  his  Queen  Anne  Street  house 
keeper  at  last  discovered  his  hiding-place  she  found  him 
sinking,  and  on  the  following  day,  the  19th  December  1851, 
he  died.  He  was  buried  in  St  Paul's  cathedral,  in  deference 
to  a  wish  he  had  himself  expressed. 

He  left  the  large  fortune  he  had  amassed  (about  £140,000)  to 
found  a  charity  for  the  "  maintenance  and  support  of  male  decayed 
artists,  being  born  in  England,  and  of  English  parents  only,  and 
of  lawful  issue."  His  pictures  he  bequeathed  to  the  nation,  on  con 
dition  that  they  were  to  be  exhibited  in  rooms  of  their  own,  and 
that  these  rooms  were  to  be  called  "Turner's  Gallery."  The  will 
and  its  codicils  were  so  confused  that  after  years  of  litigation,  during 
which  a  large  part  of  the  money  was  wasted  in  legal  expenses,  it 
was  found  impossible  to  decide  what  Turner  really  wanted.  A 
compromise  was  effected  in  which  the  wishes  of  everybody,  save 
those  of  the  testator,  were  consulted,  his  next-of-kin,  whom  he  did 
not  mean  to  get  a  single  farthing,  inheriting  the  bulk  of  his  pro 
perty.  The  nation  got  all  the  pictures  and  drawings,  and  the  Royal 
Academy  £20,000. 

It  is  unnecessary  here  to  do  more  than  allude  to  the  charges 
which  have  been  brought  against  Turner's  moral  character.  Like 
most  men  of  note  he  had  his  enemies  and  detractors,  and  it  is  to 
be.  regretted  that  so  many  of  the  stories  they  set  in  circulation 
shotild  have  been  repeated  by  one  of  his  biographers,  who  candidly 
admits  having  'spared  none  of  his  faults,"  and  excuses  himself  for 
so  doing  by  "  what  he  hopes  "  is  his  "  undeviating  love  of  truth." 
The  immense  quantity  of  work  accomplished  by  Turner  during  his 
lifetime,  work  full  of  the  utmost  delicacy  and  refinement,  proves 
the  singularly  fine  condition  of  his  nervous  system,  and  is  perhaps 
the  best  answer  that  can  be  given  to  the  charge  of  being  excessively 
addicted  to  sensual  gratification.  In  his  declining  years  he  possibly 
had  recourse  to  stimulants  to  help  his  failing  powers,  but  it  by  no 
means  follows  that  he  went  habitually  to  excess  in  their  use.  He 
never  lost  an  opportunity  of  doing  a  kindness,  and  under  a  rough 
and  cold  exterior  there  was  more  good  and  worth  hidden  than  the 
world  imagined.  "During  the  ten  years  I  knew  him,"  says  ilr 
Ruskiu,  "years  in  which  lie  was  suffering  most  from  the  evil- 
.speaking  of  the  world,  I  never  heard  him  say'  one  depreciating 
word  of  any  living  man  or  man's  work  ;  I  never  saw  him  look  an 
unkind  or  blameful  look  ;  I  never  knew  him  let  pass,  without 
sorrowful  remonstrance,  or  endeavour  at  mitigation,  a  blameful 
word  spoken  by  another.  Of  no  man  but  Turner,  whom  I  have 
ever  known,  could  I  say  this."  Twice  during  his  earlier  days  there 
are  circumstances  leading  to  the  belief  that  he  had  thoughts  of 


668 


T  U  R  — T  U  R 


marriage,  but  on  both  occasions  it  ended  in  disappointment,  and 
his  home  after  his  father  died  was  cheerless  and  solitary,  without 
solace  or  comfort  of  any  kind. 

If  Turner  had  died  early  his  reputation  as  an  artist  would  have 
been  very  different  from  what  it  ultimately  became.  He  would 
not  have  been  recognized  as  a  colourist.  It  was  only  after  the  year 
1820  that  colour  began  to  assert  itself  strongly  in  his  work.  He 
painted  for  many  a  year  in  greys  and  greens  and  browns,  went 
steadily  through  "the  subdued  golden  chord,"  and  painted  yellow 
mists  and  suns  rising  throiigh  vapour  ;  but  as  time  went  on  that 
was  no  longer  enough,  and  he  tried  to  paint  the  sun  in  his  strength 
and  the  full  glories  of  sunshine.  The  means  at  the  painter's  dis 
posal  are,  however,  limited,  and  Turner,  in  his  efforts  after  brilliancy, 
began  to  indulge  in  reckless  experiments  in  colour.  He  could  not 
endure  even  the  slightest  restraints  which  technical  limitations  im 
pose,  but  went  on  trying  to  paint  the  tmpaintablc.  As  a  water- 
colour  painter  Turner  stands  pre-eminent  ;  he  is  unquestionably 
the  greatest  master  in  that  branch  of  art  that  ever  lived.  If  his 
work  is  compared  with  that  of  Barrett,  or  Varley,  or  Cozens,  or 
Sandby,  or  any  of  the  earlier  ihasters,  so  great  is  Turner's  superior 
ity  that  the  art  in  his  hands  seems  to  be  lifted  altogether  into  a 
higher  region. 

In  1843  a  champion,  in  the  person  of  Mr  Ruskin,  arose  to  defend 
Turner  against  the  unjust  and  ignorant  attacks  of  the  press,  and 
what  at  first  was  intended  as  a  "short  pamphlet,  reprobating  the 
manner  and  style  of  these  critics,"  grew  into  the  five  volumes 
known  as  Modern  Painters.  The  writer  employs  all  his  eloquence 
and  his  great  critical  faculty  to  prove  how  immeasurably  superior 
Turner  was  to  all  who  had  ever  gone  before,  hardly  restricting  his 
supremacy  to  landscape  art,  and  placing  him  among  the  "seven 
supreme  colonrists  of  the  world."  Two  lives  of  Turner  have  been 
written,  one  by  Mr  Thornbury,  the  other  by  Mr  Hamerton.  The 
work  of  the  latter  deserves  the  highest  commendation  ;  it  gives  a 
clear  and  consistent  history  of  the  great  artist,  and  is  characterized 
by  refined  thought  and  critical  insight.  An  excellent  little  book  by 
Mr  W.  C.  Monkhouse  should  also  be  noticed.  (G.  RE.) 

TURNHOUT,  a  town  of  Belgium,  in  the  province  of 
Antwerp,  25  miles  east-north-east  from  Antwerp  and  6 
from  the  Dutch  frontier,  stands  in  the  middle  of  a  wide 
plain.  It  is  a  prosperous  manufacturing  and  commercial 
centre,  the  chief  industries  being  the  weaving  of  cottons 
and  linens  (especially  ticking),  lace-making,  paper-making, 
brick-making,  dyeing,  bleaching ;  there  is  also  an  establish 
ment  for  the  rearing  of  leeches.  The  population  of  the 
commune  in  1876  was  15,743. . 

TURNING.     See  LATHE. 

TURNIP.  See  AGRICULTURE,  vol.  i.  pp.  365-368,  and 
HORTICULTURE,  vol.  xii.  p.  288. 

TURNIP-FLY,  TURNIP-FLEA,  or  EARTH  FLEA-BEETLE, 
the  name  applied  to  several  species  of  Haltica  which  infest 
turnip  fields  and  do  considerable  damage  to  crops.  The 
genus  belongs  to  the  family  Chrysomelidx,  and  includes 
about  100  species.  The  turnip-fly  most  usually  met  with, 
Haltica  nemoi°um,  is  scarcely  2mm.  in  length  and  of  a 
shining  black  colour,  with  two  och- 
reous  yellow  longitudinal  bands  run 
ning  along  each  wing-case;  the  bands 
are  slightly  sinuous  and  bend  inwards 
at  the  hinder  end.  Of  the  eleven- 
jointed  antennas  the  first  three  seg- 
ments  are  yellow  and  the  remainder  Turnip  fly  (Haltica 
black.  The  coxae  are  black,  the  rest  nemorum). 

of  the  legs  having  a  yellowish  hue.  The  coxae  and 
tibiae  are  stout  and  formed  for  leaping,  especially  in  the 
posterior  pair  of  legs.  The  remarkable  power  of  jumping 
has  given  rise  to  the  name  turnip-flea.  The  females  are 
slightly  longer  and  decidedly  stouter  than  the  males. 

Another  species,  H.  concinna,  has  a  greenish  yellow  or 
brassy  appearance,  and  the  tibiae  of  the  two  posterior  legs 
are  armed  with  a  thorn -like  hook.  A  third  species,  //. 
consobrina,  is  of  a  dark  blue  colour  above,  whilst  another 
species,  //.  obscurella,  often  very  abundant,  is  of  a  lighter 
blue  colour,  and  larger  than  those  mentioned  above. 

The  life-history  of  Haltica  ncmorum  may  be  taken  as  an  example 
of  that  of  the  genus.  The  beetles  begin  pairing  during  April,  and 
continue  all'through  the  summer.  The  female  lays  but  few  eggs, 
usually  one  a  day.  The  eggs  are  deposited  on  the  under  surface  of 
a  leaf,  close  xinder  one  of  the  projecting  veins  ;  they  possess  a  pro 


tective  colouring.  The  development  within  the  egg  lasts  ten  days, 
at  the  end  of  which  a  small  larva  creeps  out,  and  at  once  eats  its 
way  through  the  lower  epidermis  of  the  leaf  into  the  mesophyll  and 
there  forms  long  winding  burrows.  The  larva  or  maggot  is  of  a 
yellowish  colour  and  somewhat  cylindrical  in  form.  It  has  three 
pairs  of  legs  anteriorly  and  a  pair  of  pro-legs  at  its  hinder  end.  The 
most  anterior  and  the  most  posterior  segment  bear  a  black  spot. 
The  mouth  is  provided  with  a  pair  of  mandibles,  by  means  of 
which  the  larva  eats  its  way  through  the  soft  tissue  of  the  leaf. 
This  larval  condition  lasts  about  six  days  ;  the  maggot  then  leaves 
the  leaf  and  buries  itself  some  one  or  two  inches  beneath  the  surface 
of  the  earth  ;  here  it  turns  into  a  chrysalis.  From  this  the  full- 
grown  beetle  emerges  after  an  interval  of  fourteen  days,  and  it  is  in 
this  stage  of  its  life-history  that  it  proves  most  destructive  to  the 
turnip  crop.  Several  broods  may  be  produced  each  season  ;  the 
beetle  lives  through  the  winter  sheltered  under  fallen  leaves,  pieces 
of  wood,  clods  of  earth,  &c.,  until  the  warmth  of  spring  awakens  it, 
when  it  soon  begins  to  lay  eggs. 

Since  the  chief  damage  to  the  crop  is  due  to  the  perfect  beetle 
devouring  the  young  leaves  of  the  turnip  plant,  one  of  the  most 
important  methods  of  dealing  with  the  pest  is  to  ensure  a  strong 
and  healthy  growth  of  the  plant,  by  means  of  manuring,  watering, 
&c.  Another  preventative  is  the  removal  of  such  weeds  as  the 
shepherd's  purse  and  charlock,  which  harbour  the  insect  in  great 
numbers,  and  the  removal  of  any  stubble  in  which  it  might  pass 
the  winter.  When  a  crop  is  badly  attacked  dressings  of  soot  and 
gas -lime  mixed  with  sulphur  and  lime,  or  of  soot  or  lime  alone, 
prove  efficacious,  but  these  must  be  applied  whilst  the  dew  is  on 
the  leaves  or  the  "fly"  will  escape. 

TURNSTONE,  the  name  long  given *  to  a  shore-bird, 
from  its  habit  of  turning  over  with  its  bill  such  stones  as 
it  can  to  seek  its  food  in  the  small  crustaceans  or  other 
animals  lurking  beneath  them.  It  is  the  Tringa  interpret 2 
of  Linnaeus  and  Strepsilas  interpres  of  most  later  writers, 
and  is  remarkable  as  being  perhaps  the  most  cosmopolitan 
of  birds ;  for,  though  properly  belonging  to  the  northern 
hemisphere,  there  is  scarcely  a  sea -coast  in  the  world 
on  which  it  may  not  occur  :  it  has  been  obtained  from 
Spitzbergen  to  the  Strait  of  Magellan  and  from  Point 
Barrow  to  the  Cape  of  Good  Hope  and  New  Zealand — 
examples  from  the  southern  hemisphere  being,  however, 
almost  invariably  in  a  state  of  plumage  that  shows,  if  not 
immaturity,  yet  an  ineptitude  for  reproduction.  It  also, 
though  much  less  commonly,  resorts  to  the  margins  of 
inland  rivers  and  lakes ;  but  it  is  very  rarely  seen  except 
in  the  neighbourhood  of  water,  and  salt  water  for  preference. 

The  Turnstone  is  about  as  big  as  an  ordinary  Snipe  ;  but,  com 
pared  with  most  of  its  allies  of  the  group  Limicolie,  to  which  it  be 
longs,  its  form  is  somewhat  heavy,  and  its  legs  are  short.  Still  it 
is  brisk  in  its  movements,  and  its  variegated  plumage  makes  it  a 
pleasing  bird.  Seen  in  front,  its  white  face,  striped  with  black,  and 
broad  black  gorget  attract  attention  as  it  sits,  often  motionless,  on 
the  rocks  ;  while  in  flight  the  white  of  the  lower  part  of  the  back 
and  white  band  across  the  wings  are  no  less  conspicuous  even  at  a 
distance.  A  nearer  view  will  reveal  the  rich  chestnut  of  the  mantle 
and  upper  wing-coverts,  and  the  combination  of  colours  thus  ex 
hibited  suggests  the  term  "  tortoise-shell "  often  applied  to  it — the 
quill-feathers  being  mostly  of  a  dark  brown  and  its  lower  parts  pure 
white.  The  deeper  tints  are,  however,  peculiar  to  the  nuptial 
plumage,  or  are  only  to  be  faintly  traced  at  other  times,  so  that  in 
winter  the  adults — and  the  young  always — have  a  much  plainer 
appearance,  ashy-grey  and  white  being  almost  the  only  hues  observ 
able.  From  the  fact  that  Turnstones  may  be  met  with  at  almost  any 
season  in  various  parts  of  the  world,3  and  especially  on  islands  as 
the  Canaries,  Azores,  and  many  of  those  in  the  British  seas,  it  has 
been  inferred  that  these  birds  may  breed  in  such  places.  In  some 
cases  this  may  prove  to  be  true,  but  in  most  evidence  to  that  effect 
is  wanting.  In  America  the  breeding-range  of  this  species  has  not 
been  defined.  In  Europe  there  is  good  reason  to  suppose  that  it 

1  The  name  seems  to  appear  first  in  Willughby's  0-rnithologia  (p. 
231)  in  1676  ;  but  he  gave  as  an  alias  that  of  Sea-Dottrel,  under  which 
name  a  drawing,  figured  by  him  (pi.  58),  was  sent  to  him  by  Sir 
Thomas  Browne. 

-  Linnaeus  ((El.  och  Gothlandska  Resa,  p.  217),  who  first  met  with 
this  bird  on  the  island  of  Gottlaud,  1st  July  1741,  was  under  the  mis 
taken  belief  that  it  was  there  called  Tolk  ( =  interpres).  But  that  name 
properly  belongs  to  the  REDSHANK  (q.v.\  from  the  cry  of  warning  to 
other  animals  that  it  utters  on  the  approach  of  danger. 

3  The  authors  of  The  Water  Birds  of  North  America  (i.  p.  123)  in 
reference  to  this  fact  raise  the  ingenious  question,  "  Do  birds,  after  they 
have  become  old,  effete,  or  barren,  prefer  to  stay  in  a  warm  climate  ? '' 
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includes  Shetland;  but  it  is  on  the  north  -western  coast  of  the 
continent,  from  Jutland  to  the  extreme  north  of  Norway,  that  the 
greatest  number  are  reared.  The  nest,  contrary  to  the  habits  of 
most  Limicolai,  is  generally  placed  under  a  ludge  of  rock  which 
shelters  the  bird  from  observation,1  and  therein  are  laid  four  eggs, 
of  a  light  olive-green,  closely  blotched  with  brown,  and  hardly  to 
be  mistaken  for  those  of  any  other  bird.  A  second  species  of  Turn 
stone  is  admitted  by  some  authors  and  denied  by  others.  This  is 
the  S.  melanocephalus  of  the  Pacific  coast  of  North  America,  which 
is  said  to  be  on  the  average  larger  than  S.  interpres,  and  it  never 
exhibits  any  of  the  chestnut  colouring. 

Though  the  genus  Streps-Has  seems  to  be  rightly  placed 
among  the  Charadriidss  (cf.  PLOVER),  it  occupies  a  some 
what  abnormal  position  among  them,  and  in  the  form  of 
its  pointed  beak  and  its  variegated  coloration  has  hardly 
any  very  near  relative.  (A.  N.) 

TURPENTINE  consists  of  the  oleo-resins  which  exude 
from  certain  trees,  especially  from  some  conifers  and  from 
the  terebinth  tree,  Pistacia  Terebintkus,  L.  It  was  to  the 
product  of  the  latter,  now  known  as  Chian  turpentine,  that 
the  term  was  first  applied.  The  terebinth  tree  (rep/javOos 
of  Theophrastus)  and  its  resin  (far ivy  TtpfitvOivrj)  were 
well  known  and  highly  prized  from  the  earliest  times. 
The  tree  is  a  native  of  the  islands  and  shores  of  the  Medi 
terranean,  passing  eastward  into  Central  •  Asia ;  but  the 
resinous  exudation  found  in  commerce  is  collected  in  the 
island  of  Scio.  Chian  turpentine  is  a  tenacious  semi-fluid 
transparent  body,  yellow  to  dull  brown  in  colour,  with  an 
agreeable  resinous  odour  and  little  taste.  On  exposure 
to  the  air  it  becomes  dry,  hard,  and  brittle.  In  their 
general  characters,  turpentines  are  soft  solids  or  semi-fluid 
bodies,  consisting  of  a  mixture  of  one  or  more  resins  with 
essential  oils,  which,  although  differing  in  physical  pro 
perties,  have  a  composition  corresponding  to  the  formula 
C10H16.  They  also  contain  minute  quantities  of  oxygenated 
oils.  Formerly  they  had  considerable  reputation  in  medi 
cine,  and  they  still  continue  to  be  employed  in  plasters 
and  ointments ;  but  their  great  use  is  in  the  arts,  for  which 
they  are  separated  by  distillation  into  rosin  or  colophony 
(see  Rosix,  vol.  xx.  p.  852)  and  oil  or  spirit  of  turpentine. 
Crude  or  common  turpentine  is  the  commercial  name  which 
embraces  the  oleo-resin  yielded  by  several  coniferous  trees,  both 
European  and  American.  The  principal  European  product,  some 
times  distinguished  as  Bordeaux  turpentine,  is  obtained  from  the 
sea  pine,  Pinus  maritima,  in  the  Landes  department  of  France. 
Crude  turpentine  is  further  yielded  by  the  Scotch  fir,  P.  sylvcstris, 
throughout  northern  Europe,  and  by  the  Corsican  pine,  P.  Laricio, 
in  Austria  and  Corsica.  In  the  United  States  the  turpentine- 
yielding  pines  are  the  swamp  pine,  P.  palustris,  and  the  loblolly, 
P.  Tseda,  both  inhabiting  North  and  South  Carolina,  Georgia,  and 
Alabama.  Venice  turpentine  is  yielded  by  the  larch  tree,  Larix 
europsea,  from  which  it  is  collected  principally  in  Tyrol.  Stras- 
burg  turpentine  is  obtained  from  the  bark  of  the  silver  fir  ;  but 
it  is  collected  only  in  small  quantities.  Less  known  turpentines 
are  obtained  from  the  mountain  pine,  P.  Pumilio,  the  stone  pine, 
P.  Cembra,  the  Aleppo  pine,  P.  halepensis,  &c.  The  so-called 
Canada  balsam,  from  Abies  balsamea  (see  BALSAM,  vol.  iii.  p.  293), 
is  also  a  true  turpentine. 

Oil  of  turpentine  as  a  commercial  product  is  obtained  from  all 
or  any  of  these  oleo-resins,  but  on  a  large  scale  only  from  crude 
or  common  turpentine.  The  essential  oil  is  rectified  by  redistilla 
tion  with  water  and  alkaline  carbonates,  and  the  water  which  the 
oil  carries  over  with  it  is  removed  by  a  further  distillation  over 
calcium  chloride.  Oil  of  turpentine  is  a  colourless  liquid  of  oily 
consistence,  with  a  strong  characteristic  odour  and  a  hot  disagree 
able  taste.  Its  boiling  point  ranges  from  152°  to  172°  C.  at  ordinary 
temperature  ;  its  sp.  gr.  is  between  0-856  and  0'870  ;  and  in  optical 
properties  it  rotates  the  plane  of  polarized  light  both  to  right  and 
left  in  varying  degrees  according  to  its  sources.  It  is  soluble  in 
alcohol,  ether,  benzol,  other  essential  oils,  and  the  fixed  oils,  and 
itself  is  a  solvent  of  resins  and  caoutchouc.  On  exposure  to  the  air  it 
dries  to  a  solid  resin,  and  when  oxidized  in  the  presence  of  water 
gives  off  peroxide  of  hydrogen — a  reaction  utilized  in  the  preparation 
of  a  disinfectant  called  "sanitas."  Oil  of  turpentine  is  largely 
used  in  the  preparation  of  varnishes,  and  as  a  medium  by  painters 
in  their  "flat"  colours. 


1  There  is  little  external  difference  between  the  sexes,  and  the 
brightly-contrasted  colours  of  the  hen-bird  seem  to  require  some  kind 
of  concealment. 


TURPIN,  archbishop  of  Rheims  and  the  supposititious 
author  of  Historia  Karoli  Magni  et  Rotholandi,  is  probably 
to  be  identified  with  Tilpin,  who  was  archbishop  of  Rheims 
towards  the  end  of  the  8th  century.  This  Tilpin  is  alluded 
to  by  Hincmar  (845-882),  his  third  successor  in  the  see. 
According  to  Flodoard  (ob.  969),  Charles  Martel  drove 
Ragobert,  bishop  of  Rheims,  from  his  office,  putting  in 
his  place  a  warrior-clerk,  Milo.  The  same  writer  repre 
sents  Milo  as  discharging  a  mission  among  the  Vascones  or 
Basques,  the  very  people  to  whom  authentic  history  has 
ascribed  the  great  Carolingian  disaster  at  Roncesvalles.  It 
is  possible  that  we  owe  the  warlike  legends  that  have 
accumulated  round  the  name  of  Turpin  to  some  confusion 
of  his  identity  with  that  of  his  martial  predecessor. 
Flodoard  says  that  Tilpin  was  originally  a  monk  of  St 
Denis ;  and  we  know  from  Hincmar  that,  after  his  appoint 
ment  to  Rheims,  he  occupied  himself  in  securing  the  re 
storation  of  the  metropolitan  rights  and  landed  property 
of  his  church,  whose  revenue  and  prestige  had  been  im 
paired  under  Milo's  rule.  He  was,  according  to  the  latter 
authority,  elected  in  the  days  of  Pippin,  the  son  of  Charles 
Martel,  i.e.,  between  752  and  768.  He  died,  if  we  may 
trust  the  evidence  of  a  diploma  alluded  to  by  Mabillon,  in 
794.  Hincmar,  who  composed  his  epitaph,  makes  him 
bishop  for  forty  years  and  more,  from  which  it  is  evident 
that  he  was  elected  somewhere  about  754.  Flodoard, 
however,  states  that  he  died  in  the  forty-seventh  year  of 
his  bishopric.  Tilpin  was  present  at  the  synod  of  Rome 
in  769  ;  and  Pope  Hadrian,  at  the  request  of  Charlemagne, 
sent  him  a  pallium  and  confirmed  the  rights  of  his  church 
(Gallia  Christiana,  ix.  28-30).  According  to  Flodoard, 
he  substituted  monks  for  canons  in  the  monastery  of  St 
Remigius ;  and  17th-century  tradition  ascribed  to  him 
an  ancient  pontificate,  still  extant  in  Marlot's  days  (17th 
century). 

The  above  is  a  summary  of  all  that  authentic  history  and  trust 
worthy  tradition  teach  about  the  author  to  whom  the  common  voice 
of  the  Middle  Ages  ascribed  the  Historia  Caroli  Magni.  A  short 
account  of  the  work  has  been  given  elsewhere  (ROLAND,  LEGEXI> 
OF).  But,  popular  as  this  production  was  during  the  Middle  Ages, 
it  was  rather  the  crystallization  of  earlier  Roland  legends  than  the 
source  of  later  ones.  Potthast  has  enumerated  about  fifty  codices 
without  by  any  means,  according  to  M.  Gaston  Paris,  exhausting 
the  list.  The  latter  writer  has  made  the  Historia  Karoli  the 
subject  of  a  special  study  (De  Pseudo- Turpino,  Paris,  1865),  which 
may  be  recommended  as  a  model  of  brilliant  though  cautious 
scholarship.  The  great  popularity  of  the  pseudo-Turpin  seems  to 
date  from  the  latter  half  of  the  12th  century  ;  and  M.  Paris  enumer 
ates  at  least  five  French  'translations  belonging  to  the  13th,  and 
one  into  Latin  verse  of  about  the  same  age.  Mr  Ward  (Cat.  of 
Romances,  549)  has  recently  expressed  a  doubt  as  to  whether  the 
Turpin  chronicle  was  completed  at  Vienne. 

TURQUOISE,  a  blue  or  bluish  green  mineral,  valued, 
when  cut  and  polished,  as  an  ornamental  stone.  The 
finest  variety  occurs  in  Persia,  whence  it  originally  reached 
western  Europe  by  way  of  Turkey,  and  thus  came  to  be 
called  by  the  Venetians,  who  imported  it,  turchesa,  and 
by  the  French  turquoise.  It  is  chemically  a  hydrated 
phosphate  of  aluminium,  associated  with  a  variable  pro 
portion  of  hydrated  phosphate  of  copper,  to  which  it  owes 
much  of  its  colour.  The  green  tints  of  certain  varieties 
appear  to  be  due  to  admixture  with  salts  of  iron.  A  fine 
blue  Persian  turquoise,  analysed  by  Prof.  A.  H.  Church, 
yielded — alumina  40'19,  phosphorus  pentoxide  32'86,  water 
19'34,  cupric  oxide  5-27,  ferrous  oxide  2'21,  and  manganous 
oxide  0'36.  The  most  valued  tint  of  the  turquoise  is  a 
delicate  blue,  inclining  slightly  to  green ;  in  many  speci 
mens  the  green  becomes  more  pronounced  with  age. 
Although  the  turquoise  is  practically  opaque,  sections  may 
be  ground  so  thin  as  to  admit  of  examination  by  trans 
mitted  light.  Its  microscopic  structure  was  first  studied 
by  Prof.  Fischer  of  Freiburg  (Baden),  afterwards  by  H. 
Bucking  of  Strasburg,  and  recently  by  Clarke  and  Diller. 
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Thin  sections  are  almost  colourless.  Between  crossed 
Nicols  they  show  either  a  fibrous  texture  or  a  finely-granular 
aggregate  of  doubly -refracting  particles  without  definite 
crystalline  outlines.  The  mineral  has  never  been  found 
crystallized,  but  occurs  as  veins,  nodules,  stalactitic  masses, 
and  incrustations.  Large  pieces  are  exceedingly  rare.  The 
specific  gravity  of  turquoise  is  about  2 '75,  and  its  hardness 
below  6  ;  it  takes  a  fair  polish  and  exhibits  a  feeble  lustre. 
It  is  usually  cut  en  cabochon  or  with  a  low  convex  surface, 
and  in  the  East  is  frequently  engraved  with  Persian  and 
Arabic  inscriptions,  generally  passages  from  the  Koran, — 
the  incised  characters  being  in  many  cases  gilt.  Such 
objects  are  worn  as  amulets.  The  turquoise  has  always 
been  associated  with  curious  superstitions,  the  most  com 
mon  being  the  notion  that  it  changes  colour  with  variations 
in  the  state  of  its  owner's  health,  or  even  in  sympathy 
with  his  affections. 

Persia  is  the  chief  centre  of  the  turquoise  trade,  where  the  same 
mines  have  been  worked  for  at  least  eight  centuries.  The  finest 
stones  are  found  near  Nishapur  in  Khorasan  (see  PERSIA,  vol.  xviii. 
p.  622).  Tavernier,  writing  in  the  17th  century,  states  that  the 
best  turquoise,  reserved  for  the  sole  use  of  the  shah,  was  obtained 
from  the  mine  which  he  describes  as  the  Vieille  Roche,  while  inferior 
stones  were  got  from  the  Nouvelle  Roche.  These  terms  still  survive, 
all  turquoise  of  fine  colour  being  said  in  trade  to  be  from  the  "  old 
rock,"  and  that  which  is  pale,  or  changes  tint  on  exposure,  is  from 
the  "  new  rock. "  According  to  a  recent  report  by  Consul  Benjamin 
at  Teheran  the  best  turquoise  is  found  at  Abu  Riah,  and  all  the 
Khorasan  mines  are  farmed  by  a  few  prominent  officials,  who  pay 
to  the  shah  an  annual  rent  of  about  £6500.  Dr  Tietze  has  lately 
described  specimens  of  the  matrix  of  the  mineral  brought  to  Vienna 
from  Persia  by  General  Schiudler.  These  show  that  the  turquoise 
occurs,  not  in  clay-slate,  as  is  often  stated,  but  in  a  porphyritic 
trachyte  or  trachytic  breccia,  and  in  loose  fragments  in  the  neigh 
bouring  alluvium.  The  mineral  is  also  found  in  Kerman  in 
southern  Persia,  but  the  stone  is  of  pale  colour,  tending  to  fade,  and 
the  mines  which  yield  it  are  now  nearly  abandoned.  In  1849  Major 
C.  Macdonald  found  turquoise  in  Wady  Maghara  and  Wady  Sidreh, 
near  SINAI  (q.v. ),  where,  according  to  Mr  H.  Bauerman,  it  lines  the 
open  joints  of  a  ferruginous  sandstone,  and  is  also  embedded  in 
small  ochreous  nodules  in  the  rock  itself.  The  redder  the  rock,  the 
finer  the  colour  of  the  associated  turquoise.  As  the  colour  is  liable 
to  fade,  the  Arabian  turquoise  has  not  a  good  name  among  jewellers, 
and  the  workings  were  abandoned  by  Macdonald  in  1865.  In 
Wady  Maghara  there  are  relics  of  extensive  mining  operations,  pre 
sumably  for  turquoise,  of  so  early  a  date  that  the  rock  was  wrought 
by  flint  implements.  The  early  inhabitants  of  Mexico  made  much 
use  of  this  mineral  for  inlaying  obsidian  ornaments,  and  for  mosaic 
work  with  iron-pyrites.  It  was  probably  one  of  the  stones  known 
as  chalchihuitL  In  1858  Prof.  W.  P.  Blake  called  attention 
to  the  occurrence  of  turquoise  at  Cerillos,  about  22  miles  south 
west  of  Santa  Fe,  in  New  Mexico,  where  mining  operations  for  this 
mineral  were  carried  on  two  centuries  ago.  The  turquoise  varies 
in  colour  from  sky-blue  to  apple-green,  and  is  found  as  nodules  and 
small  veins  in  a  felspathic  rock  of  microgranitic  texture,  probably 
of  eruptive  origin.  The  mines  of  Cerillos  are  no  longer  worked. 
A  similar  green  mineral  is  found  at  Turquoise  Mountain  in  Cochise 
county  and  at  Mineral  Park,  Mohave  county,  Arizona.  It  also 
occurs  to  a  small  extent  in  southern  Nevada,  where  it  is  found  as 
blue  grains  disseminated  through  a  sandstone.  In  Europe,  the 
turquoise  is  found  at  Oelsnitz  in  Saxony  and  near  Jordansmiihl  in 
Silesia,  occurring  at  the  latter  locality  in  clay-slate.  Under  the 
names  of  callais  and  callaina  Pliny  described  a  green  mineral  which, 
if  not  our  turquoise,  seems  to  have  been  very  closely  related  to  it. 
A  bright  green  mineral,  wrought  into  beads,  and  found  with  stone 
hatchets  in  ancient  graves  at  Men-er  Hrceck  (Rock  of  the  Fairy)  in 
Brittany,  was  described  in  1864  by  M.  Damour,  who,  seeking  to 
identify  it  with  Pliny's  callais,  revived  this  name.  Dana  afterwards 
brought  the  word  into  harmony  with  our  mineralogical  nomenclature 
by  writing  it  callainite.  The  mineral  in  question  is  a  hydrated 
phosphate  of  aluminium,  apparently  identical  with  Breithaupt's 
variscite.  By  many  mineralogists  the  true  torquoise  is  called 
calaite  (see  vol.  xvi.  p.  405). 

Turquoise  is  commonly  imitated  by  enamels,  but  of  late  some 
ingenious  counterfeits  have  been  made  with  the  same  chemical 
composition  as  the  natural  stone.  To  increase  the  deception, 
pieces  of  ochreous  matter  are  inserted  at  the  back  of  the  artificial 
turquoise,  to  imitate  the  natural  matrix.  In  order  to  distinguish 
between  the  genuine  stone  and  its  imitations,  Pohl  recommends  that 
a  splinter  should  be  strongly  heated  in  a  platinum  capsule,  when 
the  true  turquoise  is  reduced  to  a  brownish  black  powder  or  a  friable 
mass  with  a  decrepitating  sound  ;  the  false  turquoise  does  not  de 
crepitate,  but  either  fuses  to  a  glass  or  is  reduced  to  a  frit. 


For  recent  information  on  the  turquoise,  see  "  Das  Vorkomnien  der  Tiirkiso- 


sichere  Unterscheidungsweise  der  ecliten  Tiirkise  von  deren  Nachahimingeii," 
in  N.  Jahrb.f.  Miiieralogie,  1878,  p.  364  ;  "  Turqois  from  New  Mexico,"  liy  F. 
AV.  Clarke  and  J.  S.  Diller,  in  Americ.  Journ.  Science,  Sept.  1886,  p.  211  ;  "  Re 
vision  of  Mineral  Phosphates,  No.  iv.,  Calaite,"  by  A.  H.  Church,  in  *Vm. 
Xfu-is,  x.  p.  290;  and  note  in  Journ.  Soc.  Arts,  xxxii.,  1884,  p.  1084. 

TURRETIN,  or  TURRETINI.     Three  theologians  of  this 
name  figure  in  the  history  of  Genevan  theology. 

1.  BENOIT  TURRETIN  (1588-1631),  the  son  of  Francesco 
Turretini,  a  native  of  Lucca,  who  settled  in  Geneva  in 
1579,  was  born  in  that  town  on  9th  November  1588.     He 
was  ordained  a  pastor  in  Geneva  in  1612,  and  became 
professor  of  theology  in  1618.     In  1620  he  represented 
the  Genevan  Church  at  the  national  synod  of  Alais,  when 
the  decrees  of  the  synod  of  Dort  were  introduced  into 
France;  and  in  1621  he  was  sent  on  a  successful  mission 
to  the  states  general  of  Holland,  and  to  the  authorities 
of  the  Hanseatic  towns,  with  reference  to  the  defence  of 
Geneva  against  the  threatened  attacks  of  the  duke  of 
Savoy.    He  published  in  1618-20  a  defence  of  the  Genevan 
translation  of  the  Bible.     Benoit  Turretin  died  at  Geneva 
on  4th  March  1631. 

2.  FRANC.OIS  TURRETIN  (1623-87),  son  of  the  preceding, 
was  born  at  Geneva  on  17th  October  1623.     After  study 
ing  theology  in  Geneva,  Holland,  and  France,  he  became 
a  pastor  in  Geneva  in  1647  ;  after  a  brief  pastorate  at 
Leyden,   he   again   returned   to  Geneva  as  professor  of 
theology  in  1653.     He  was  one  of  the  most  influential 
supporters  of  the  Formula  Consensus  Helvetica,  drawn  up 
chiefly  by  Heidegger,  in  1675,  and  of  the  particular  type 
of  Calvinistic  theology  which  that  symbol  embodied.     His 
Institutio  Tlieologix  Elencticx  (3  vols.  4to,  Geneva,  1680-83) 
has  passed  through   frequent   editions,   the  last    reprint 
having  been  made  in  Edinburgh  in  1847.     F.  Turretin 
died  at  Geneva  on  28th  September  1687.     He  was  also 
the  author  of  volumes   entitled  De  Satisfactione  Christi 
Disputationes  (Geneva,  1666)  and  De  Necessaria  Secessione 
Nostra  ab  Ecclesia  Romano,  (Geneva,  1687). 

3.  JEAN  ALPHONSE  TURRETIN  (1671-1737),  son  of  the 
preceding,  was  born  at  Geneva  on   13th  August  1671. 
He  was  educated  at  Geneva  and  in  Holland,  and  after 
travelling  in  England  and  in  France  was  received  into 
the  "Venerable  Compagnie  des  Pasteurs"  of  Geneva  in 
1693.     In   1697  he  became  professor  of  church  history. 
During  the  next  forty  years  of  his  life  he  enjoyed  great 
influence  in  Geneva  as  the  advocate  of  a  more  liberal 
theology  than  had  prevailed  under  the  preceding  genera 
tion,  and  it  was  largely  through  his  instrumentality  that 
the  use  of  the  Formula  Consensus  Helvetica  as  a  symbol 
was  discontinued  in  1725.     He  also  wrote  and  laboured 
for  the  promotion  of  union  between  the  Reformed  and 
Lutheran  Churches,  his  most  important  work  in  this  con 
nexion  being  Nubes  Testium  pro  Moderate  et  Paciftco  de 
Rebus  Theologicis  Judicio,  et  Instituenda  inter  Protestantes 
Concordia  (Geneva,  1719).     Besides  this  he  \fvoi&Cogita- 
tiones  et  Dissertationes   Theological,  on   the  principles  of 
natural  and  revealed  religion  (Geneva,  1737);  and  com 
mentaries  on  Thessalonians  and  Romans  were  published 
posthumously.     He  died  at  Geneva  on  1st  May  1737. 

TURTLE.     See  TORTOISE. 

TUSCANY  (Ital.  Toscana),  one  of  the  sixteen  comparti- 
menti  of  the  kingdom  of  Italy,  contains  eight  provinces — 
Arezzo,  Florence,  Grosseto,  Leghorn,  Lucca,  Massa-Carrara, 
Pisa,  and  Siena — and  has  an  area  of  9287  square  miles, 
with  a  population  of  2,208,869  in  1881.  In  1859,  im 
mediately  before  it  united  with  the  kingdom  of  Sardinia, 
the  grand-duchy  of  Tuscany,  exclusive  of  Massa-Carrara, 
which  then  belonged  to  Modena,  but  including  the  islands 
of  Gorgona,  Elba,  Pianosa,  Formica,  Montecristo,  Giglio, 
and  Gianutra,  as  well  as  the  duchy  of  Lucca  (united  to  it 
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in  1847),  bad  an  area  of  8625  square  miles  and  a  popula 
tion  of  1,806,940.     See  ITALY,  vol.  xiii.  pp.  489-490. 

ETRURIA  (q.v.)  was  finally  annexed  to  Rome  in  351  B.C.  (see 
ROME),  and  constituted  the  seventh  of  the  eleven  regions  into 
which  Italy  was,  for  administrative  purposes,  divided  by  Augustus. 
Under  Constautine  it  was  united  into  one  province  with  Umbiia, 
an  arrangement  which  subsisted  until  at  least  400,  as  the  Notitia 
speaks  of  a  "consularis  Tusciae  et  Umbrise."  In  Ammianus  Mar- 
cellinus  there  is  implied  a  distinction  between  "Tuscia  suburbicaria" 
and  "Tuscia  annonaria,"  the  latter  being  that  portion  which  lies 
to  the  north  of  the  Arno.  After  the  fall  of  the  Western  empire 
Tuscia,  with  other  provinces  of  Italy,  came  successively  under  the 
sway  of  Herulians,  Ostrogoths,  and  Greek  and  Lombard  dukes. 
Under  the  last-named,  "Tuscia  Langobardorum, "  comprising  the 
districts  of  Viterbo,  Corneto,  aud  Bolsena,  was  distinguished  from 
"  Tuscia  Regni,"  which  lay  more  to  the  north.  Under  Charlemagne 
the  name  of  Tuscia  or  Toscana  became  restricted  to  the  latter  only. 
One  of  the  earliest  of  the  Frankish  marquises  was  Boniface,  either 
first  or  second  of  that  name,  who  about  828  fought  with  success 
against  the  Saracens  in  Africa.  Adalbert  I.,  who  succeeded  him, 
in  878  espoused  the  cause  of  Carloman  as  against  his  brother  Louis 
III.  of  France,  and  suffered  excommunication  and  imprisonment 
in  consequence.  Adalbert  II.  (the  Rich),  who  married  the  ambitious 
Bertha,  daughter  of  Lothair,  king  of  Lorraine,  took  a  prominent  part 
in  the  politics  of  his  day.  A  subsequent  marquis,  Hugo  (the  Great), 
became  also  duke  of  Spoleto  in  989.  The  male  line  of  marquises 
ended  with  Boniface  II.  (or  III.),  who  was  murdered  in  1052.  His 
widow,  Beatrice,  in  1055  married  Godfrey,  duke  of  Lorraine,  and 
governed  the  country  till  her  death  in  1076,  when  she  was  succeeded 
by  MATILDA  (q.v. ),  her  only  child  by  her  first  husband.  Matilda 
died  in  1114  without  issue,  bequeathing  all  her  extensive  possessions 
to  the  church.  The  consequent  struggle  between  the  popes,  who 
claimed  the  inheritance,  and  the  emperors,  who  maintained  that  the 
countess  had  no  right  to  dispose  of  imperial  fiefs,  enabled  the  prin 
cipal  cities  of  Tuscany  gradually  to  assert  their  independence  and 
govern  themselves  under  consuls  and  elders  of  their  own  selection. 
The  most  important  of  these  Tuscan  republics  or  self-governed  com 
munes  were  Florence,  Pisa,  Siena,  Arezzo,  Pistoia,  and  Lucca. 
Some  account  of  the  manner  in  which  they  were  all  gradually 
absorbed  by  Florence  will  be  found  under  FLORENCE  and  MEDICI. 
The  title  of  grand-duke  of  Tuscany  was  conferred  on  Cosmo  de' 
Medici  by  Pius  V.  in  1567,  and  the  emperor  (Maximilian  II.),  after 
withholding  his  consent  for  some  years,  ultimately  confirmed  it 
to  Cosmo's  successor  in  1576.  In  1735,  in  view  of  the  childlessness 
of  Giovan  Gastoue,  the  last  of  the  Medici,  the  succession  of  Francis, 
duke  of  Lorraine,  afterwards  emperor  Francis  I. ,  was  arranged  for 
by  treaty.  In  1765  he  was  succeeded  as  grand-duke  by  his  second 
son  Leopold  (see  LEOPOLD  II.),  who,  on  becoming  emperor  in  1790, 
handed  Tuscany  over  to  his  second  son  Ferdinand,  third  grand-duke 
of  the  name.  The  duchy  was  occupied  by  the  French  in  1799,  ceded 
to  Louis,  prince  of  Parma,  by  the  convention  of  Madrid  in  1 801,  and 
annexed  to  the  French  empire  in  1808.  Ferdinand,  however,  was 
reinstated  in  1814,  and  on  his  death  in  1824  was  succeeded  by  his 
son  Leopold,  second  grand-duke  of  the  name,  who  was  deposed  by 
the  constituent  assembly  on  16th  August  1860.  See  ITALY. 

TUSCULUM,  an  ancient  Latin  city,  situated  in  a  com 
manding  position  on  one  of  the  eastern  ridges  of  the  Alban 
Hills,  near  the  site  of  the  modern  FRASCATI  (?.«'.).  It  has 
a  very  beautiful  and  extensive  view  of  the  Campagna, 
with  Rome  lying  fifteen  miles l  distant  to  the  north-west, 
on  the  west  the  sea  near  Ostia,  and  the  long  range  of  the 
Subine  Hills  on  the  north-east.  According  to  tradition, 
the  city  was  founded  by  Telegonus,  the  son  of  Ulysses  and 
Circe;  hence  Horace  (Epod.,  i.  30)  speaks  of  it  as  "Circsea 
moenia"  and  Ovid  (Fast.,  iii.  91)  as  "Telegoni  mcenia" 
(see  also  Prop.,  iii.  30,  4,  and  Sil.  Ital.,  xii.  535).  The 
legendary  descent  of  one  of  the  chief  Tusculan  families, 
the  gens  Mamilia,  from  Ulysses  through  Telegonus  is  com 
memorated  on  some  denarii  struck  by  the  Mamilian  gens 
in  the  later  years  of  the  Roman  republic ;  these  have  on 
the  reverse  a  figure  of  Ulysses  recognized  by  his  dog  Argo. 
When  Tarquinius  Superbus  was  expelled  from  Rome  his 
cause  was  espoused  by  the  chief  of  Tusculum,  Octavius 
Mamilius,  who  took  a  leading  part  in  the  formation  of  the 
Latin  League,  composed  of  the  thirty  principal  cities  of 
Latium,  banded  together  against  Rome.  Mamilius  com 
manded  the  Latin  army  at  the  battle  of  Lake  Regillus,  a 


1  Dionysius  (x.  20)  states  that  Tusculum  was  ouly  100  stadia  (about 
1 2^  miles)  from  Rx>me  ;  but  the  fifteenth  milestone  on  the  Via  Latimi 
was  close  to  the  walls  of  Tusculum. 


piece  of  water  which  then  lay  immediately  below  the  Colles 
Tusculani,  but  is  now  dried  up.  At  this  battle  (497  B.C.) 
Maniilius  was  killed,  and  the  predominance  of  Rome  among 
the  Latin  cities  was  practically  established.  From  that 
time  Tusculum  became  an  ally  of  Rome,  and  on  that  account 
frequently  incurred  the  hostility  of  the  other  Latin  cities. 
In  378  B.C.,  after  an  expression  of  complete  submission  to 
Rome,  the  people  of  Tusculum  received  the  Roman  fran 
chise,  and  thenceforth  the  city  continued  to  hold  the  rank 
of  a  municipium.  Several  of  the  chief  Roman  families  were 
of  Tusculan  origin,  e.g.,  the  gentes  Mamilia,  Fulvia,  Fonteia, 
Juventia,  and  Porcia;  to  the  last-named  the  celebrated 
Catos  belonged.  During  the  imperial  period  little  is  re 
corded  about  Tusculum ;  but  soon  after  the  transference 
of  the  seat  of  empire  to  Constantinople  it  became  a  very 
important  stronghold,  and  for  some  centuries  its  counts 
occupied  a  leading  position  in  Rome  and  were  specially 
influential  in  the  selection  of  the  popes.  During  the  12th 
century  there  were  constant  struggles  between  Rome  and 
Tusculum,  and  towards  the  close  of  the  century  the 
Romans,  supported  by  the  German  emperor,  gained  the 
upper  hand,  and  the  walls  of  Tusculum,  together  with  the 
greater  part  of  the  city,  were  destroyed. 

Extensive  remains  still  exist  of  the  massive  walls,  which  sur 
rounded  the  city,  and  of  its  arx — a  separate  citadel — which  stood  on 
an  abrupt  rock,  approached  only  on  one  side,  that  towards  the  city, 
with  which  it  was  connected  by  long  walls.  The  walls  are  built  of 
large  blocks  of  the  native  "lapis  Albanus"  or  peperino,  some  of 
them  as  much  as  5  feet  long  by  3  feet  thick.  They  probably  belong 
to  the  early  republican  period  ;  restorations  in  concrete  faced  with 
' '  opus  reticulatum  "  of  the  1st  century  B.  c.  can  be  traced  in  many 
places. 

During  the  latter  years  of  the  republic  and  under  the  empire 
Tusculum  was  a  favourite  site  for  the  couutry  villas  of  wealthy 
Romans.  That  of  Lucullus  was  very  large  and  magnificent ;  other 
handsome  houses  were  built  there  by  Julius  Caesar,  L.  Crassus, 
Q.  Metellus,  Marcus  Brutus,  and  others.  A  palace  was  erected 
by  Tiberius  near  Tusculum  on  the  way  to  Rome,  close  to  the  Via 
Latina. 

The  most  interesting  associations  of  the  city  are  those  connected 
with  Cicero,  whose  favourite  residence  and  retreat  for  study  and 
literary  work  was  at  Tusculum.  It  was  here  that  he  composed  his 
celebrated  Tusculan  Disputations  and  other  philosophical  works. 
Much  has  been  written  on  the  position  of  his  villa,  but  its  true  site 
still  remains  doubtful.  Its  grounds  are  known  to  have  adjoined 
the  more  splendid  villas  of  Lucullus  and  the  consul  Gabinius  (see 
Cic.,  De  Fin.,  iii.  2,  and  Pro  Dom.,  24).  The  most  probable  site  is 
that  now  marked  by  the  Villa  Rufinella  to  the  west  of  Tusculum, 
where  the  hill  is  divided  into  two  ridges.  The  scholiast  on  Horace, 
Epod.,  i.  30,  states  that  Cicero's  villa  was  "ad  latera  superiora," 
the  plural  probably  being  used  in  allusion  to  the  double  ridge. 
The  other  theory,  which  places  the  site  at  Grotta  Ferrata,  some 
distance  farther  to  the  west,  has  little  evidence  to  support  it. 
Although  Cicero  (Pro  Sestio,  43)  speaks  of  his  own  house  as  being 
insignificant  in  size  compared  to  that  of  his  neighbour  Gabinius, 
yet  we  gather  from  other  notices  in  various  parts  of  his  works 
that  it  was  a  building  of  no  mean  size  and  pretension.  It  comprised 
two  gymnasia  (Div.,  i.  5),  with  covered  portions  for  exercise 
and  philosophical  discussion  (Tusc.  Disp.,  ii.  3).  One  of  these, 
which  stood  on  higher  ground,  was  called  "the  Lyceum,"  and 
contained  a  library  (Div.,  ii.  3)  ;  the  other,  on  a  lower  site,  shaded 
by  rows  of  trees,  was  called  "the  Academy."  The  main  building 
contained  a  covered  porticus  or  cloister,  with  apsidal  recesses 
(exedree)  containing  seats  (see  Ad  Fam.,  vii.  23).  It  also  had 
bath-rooms  (Ad  Fam.,  ~s.iv.  20),  and  contained  a  number  of  works 
of  art,  both  pictures  and  statues  in  bronze  and  marble  (Ep.  ail 
Alt.,  i.  1,  8,  9, 10).  The  central  atrium  appears  to  have  been  small, 
as  Cicero  speaks  of  it  as  an  atriolum  (Ad  Quint.  Fr.,  iii.  1).  The 
cost  of  this  and  the  other  house  which  he  built  at  Pompeii  led 
to  his  being  burdened  with  debt  (Ep.  ad  Att.,  ii.  1).  Nothing 
now  exists  which  can  be  asserted  to  be  part  of  Cicero's  villa  with 
any  degree  of  certainty.  The  so-called  "  scuola  di  Cicerone,"  near 
the  line  of  the  ancient  wall  of  Tusculum,  is  the  substructure 
of  some  building  formed  in  the  usual  Roman  way  by  a  series  of 
vaulted  chambers,  and  is  clearly  later  in  date  than  the  time  of 
Cicero.  Other  remains  of  houses  exist  in  and  near  the  city,  but 
nothing  is  known  as  to  their  history  or  ownership. 

Ruins  of  two  theatres  still  exist.  One  of  them,  which  is  not 
earlier  than  the  beginning  of  the  1st  century,  between  the  city  and 
the  arx,  is  fairly  perfect,  and  still  possesses  most  of  its  ancient  seats, 
divided  into  four  cunei  by  three  flights  of  steps.  Only  traces  remain 
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of  the  other  theatre,  which  abutted  against  the  long  walls  that 
defended  the  road  from  the  city  to  the  arx.  Remains  of  an  amphi 
theatre  of  no  great  size  can  be  traced,  dating  probably  from  the  3d 
century.  There  is  also  a  large  piscina,  near  the  first-mentioned 
theatre.  In  the  vicinity  of  Tusculum  a  number  of  interesting  tombs 
have  been  discovered  at  various  times  ;  some,  as  for  example  that 
of  the  Furii,  contained  valuable  inscriptions  of  the  4th  and  3d 
centuries  B.C. 

The  city  was  supplied  with  water  by  the  Aqua  Crabra,  and  near 
it  were  the  springs  which  fed  two  of  the  Roman  aqueducts — the 
Aqua  Tepula  and  Aqua  Virgo  (Front.,  De  Aq.,  8). 

For  further  information  the  reader  is  referred  to  Compagni,  Memorie  Storiche 
dell'  Antico  Titscwlo  ;  Canina,  Descr.  dell'  Antico  Tuscvlo  ;  Gell,  Topogr.  of  Rome 
and  its  Vicinity  ;  and  Nibby,  Dintorni  diBoma,  vol.  iii. 

TUSSER,  THOMAS  (c.  1527-1580),  poet,  was  the  son  of 
William  Tusser  by  Isabella,  daughter  of  Thomas  Smith  of 
Rivenhall,  Essex,  where  he  was  born  about  1527.  Not 
withstanding  strong  reluctance  on  his  part  he  was  sent  in 
his  early  years  to  a  music  school,  and  became  chorister  in 
the  collegiate  chapel  of  the  castle  of  Wallingford.  He  was 
afterwards  admitted  into  the  choir  of  St  Paul's,  and  went 
thence  to  Eton,  where  he  was  under  the  tuition  of  Nicholas 
Udall.  In  1 543  he  was  elected  to  King's  College,  Cam 
bridge,  and  soon  afterwards  exchanged  to  Trinity  Hall. 
On  leaving  the  university  he  was  for  about  ten  years  at 
court,  probably  in  some  musical  capacity.  He  then 
settled  as  a  farmer  in  Suffolk,  near  the  river  Stour,  an 
employment  which  he  seems  to  have  regarded  as  combin 
ing  the  chief  essentials  of  human  felicity.  Subsequently 
he  lived  successively  at  Ipswich,  West  Dereham,  Norwich, 
and  London.  There  he  died  in  April  1580,  and  was 
buried  in  the  church  of -St  Mildred  in  the  Poultry.  His 
monument  was  destroyed  in  the  fire,  but  the  quaint  epitaph 
is  preserved  in  Stow's  Survey  of  London.  A  marble  tablet, 
on  which  the  epitaph  is  inscribed,  has  been  erected  to 
him  in  the  church  of  Manningtree,  Essex. 

Tusser's  poems  ou  husbandry  have  the  charm  of  simplicity  and 
directness,  and  their  practical  saws  were  apparently  relished,  for 
in  his  lifetime  they  went  through  a  number  of  editions.  They 
are  A  Hundreth  Good  Pointes  of  Husbandrie,  1557,  1561, 1562,  1564, 
and  1570;  A  Dialogue  IVyuynycandThryuyngc,  1562  ;  AUundrethe 
Good  Pointcs  of  Husbandrie  lately  married  unto  a  Hundrcthe  Good 
Pointes  of  Huswifry,  1570  ;  Five  Hundreth  Pointes  of  Good  Hus 
bandrie  united  to  as  inany  of  Good  Wiferie,  1573,  1576,  1577,  1585, 
1586,  1590,  1593,  reprinted  with  memoir  by  William  Mavor,  1812, 
by  Auber,  1873,  and  by  the  English  Dialect  Society,  1879.  His 
metrical  autobiography,  printed  in  the  Appendix  to  Five  Hundreth 
Pointes,  1573,  was  republished  in  1846  along  with  his  will,  which 
would  seem  to  refute  the  sarcasms  which  became  current,  that  he 
had  not  been  successful  in  practising  his  own  maxims.  One  of 
these  references  is  contained  in  a  volume  of  epigrams  by  H.  P.,  The 
More  the  Merrier,  1608.  One  of  the  epigrams  entitled.*^  Tusserum, 
begins  thus  : — 

"  Tusser,  they  tell  me,  wheu  thou  wert  alive, 
Thou,  teaching  thrift,  thyselfe  could'st  never  thrive." 

Possibly  Tusser  obtained  the  reputation  of  being  poor  from  his 
practice  of  thrift ;  but  in  any  case,  if  his  will  represents  his  worldly 
condition  at  the  time  of  his  death,  he  was  not  in  poverty  in  his 
later  years. 

TVER,  a  government  of  central  Russia,  on  the  upper 
Volga,  bounded  by  Pskoff  and  Novgorod  on  the  W.  and  N., 
Yarostavl  and  Vladimir  on  the  E.,  and  Moscow  and  Smo 
lensk  on  the  S. ;  it  has  an  area  of  25,225  square  miles. 
Lying  on  the  southern  slope  of  the  Valdai  plateau,  and 
intersected  by  deep  valleys,  it  has  the  aspect  of  a  hilly 
region,  but  is  in  reality  a  plateau  ranging  from  800  to 
1000  feet  in  height.  Its  highest  parts  are  in  the  north 
west,  where  the  Volga,  Western  Dwina,  and  Msta  rise  in 
marshes  and  lakes.  The  plateau  is  chiefly  built  up  of 
Carboniferous  limestones,  Lower  and  Upper,  underlain  by 
Devonian  and  Silurian  deposits,  which  appear  only  in  the 
denudations  of  the  lower  valleys.  The  whole  is  covered 
by  a  thick  sheet  of  boulder-clay  (the  bottom-moraine  of  the 
Scandinavo- Russian  ice -sheet)  and  subsequent  lacustrine 
deposits.  A  number  of  asar  (see  vol.  x.  p.  368)  occur  on 
the  slopes  of  the  plateau.  Ochre,  brick,  and  pottery  clays, 
as  also  limestone  for  building,  are  obtained,  and  there  are 


chalybeate  springs.     The  soil,  which  is  clayey  for  the  most 
part,  is  not  fertile  as  a  rule. 

Nearly  the  whole  of  Tver  is  watered  by  the  upper  Volga  (3501 
miles)  and  its  tributaries,  several  of  which  (Vazuza,  Dubna^Sestra, 
Tvertsa,  and  the  tributaries  of  the  Mologa)  are  navigable.  The 
Vyshnevolotsk  system  of  canals  connects  the  Volga  (navigable 
some  60  miles  from  its  source)  with  the  Baltic,  and  the  Tikhvin 
system  connects  the  Mologa  with  Lake  Ladoga.  The  Msta,  which 
flows  into  Lake  Ilmen,  and  its  tributary  the  Tsna,  water  Tver  in 
the  north-west,  and  the  Western  Dwina  rises  in  Ostashkoff.  This 
network  of  rivers  highly  favours  navigation  :  as  many  as  3000  boats, 
yearly  pass  through  the  Vyshnevoiotsk  system,  and  com,  linseed, 
spirits,  flax,  hemp,  timber,  metals,  and  manufactured  ware  to  the 
annual  value  of  £1,500,000  are  shipped  from,  or  brought  to,  the 
river  ports  of  the  government.  Lakes,  ponds,  and  marshes  are 
numerous  in  the  west  and  north-west,  Lake  Seliger — the  source  of 
the  A'olga — and  Lake  Mstino  being  the  most  important.  The 
forests — coniferous  in  the  north  and  deciduous  in  the  south — are 
rapidly  disappearing,  but  still  cover  890,000  acres.  The  climate  is 
continental  ;  the  average  yearly  temperature  at  Tver  (41°'5  Fahr.) 
is  the  same  as  that  of  Orel  and  Tambott'  (January  11°,  July  67°). 
The  population  (1,646,683  in  1883,  as  against  1,567,300  in  1872)  is 
unequally  distributed,  and  in  the  districts  of  Kalyazin  and  Kashin 
attains  a  density  not  much  less  than  that  of  the  more  highly 
favoured  black-earth  provinces  of  south  east  Russia  (16  and  17  per 
square  mile).  Apart  from  some  100,000  Karelians  and  a  few  Poles 
and  foreigners,  the  people  are  all  Great  Russians.  Some  traces  of 
Finnish  Ves  and  of  Lithuanians  are  found  in  the  north-east  and 
south.  The  official  returns  give  the  number  of  Raskolniks  as  25,000. 
Only  157,110  are  urban  ;  but  agriculture  is  not  the  chief  occupa 
tion.  "While  barley  and  oats  are  exported,  rye  is  imported.  The 
crops  for  1883-1885  averaged  2,889,400  quarters  of  corn  and  4,078,400 
bushels  of  potatoes.  Cattle-rearing  does  not  prosper,  and  the  in 
crease  shown  by  the  returns  for  1883  (351,630  horses,  583,670 
cattle,  and  373,780  sheep)  as  against  those  of  1872  is  simply  due  to 
better  registration.  Cheese-making  has  recently.been  introduced  on 
the  co-operative  principle  (2168  cwts.  of  cheddar  exported  to  Britain 
in  1881).  The  fisheries  in  the  lakes  and  rivers  are  productive.  The 
peasants  are  principally  engaged  in  various  manufactures.  The 
total  production  of  the  larger  manufactures  in  1883  was  valued  at 
£2,237,250  (tanneries  £244,460,  cottons  £803,270,  distilleries 
£320,010,  flour-mills  £263,500),  and  that  of  the  petty  trades  carried 
on  in  combination  with  agriculture  (preparation  of  pitch,  tar,  and 
turpentine,  boat-building,  construction  of  cars,  sledges,  wheels, 
boxes,  tubes,  and  wooden  vessels,  and  cabinet-making)  was  estimated 
in  1884  at  £3,000,000,  giving  occupation  to  101,400  persons.  Certain 
branches  of  the  leather  industry  are  important,  Kimry  and  Ostash 
koff  sending  to  the  market  £650,000  worth  of  boots  annually.  The 
small  workshops  of  Tver  and  the  surrounding  district  work  some 
4500  cwts.  of  iron  into  nails  every  year,  and  the  Ostashkoff  smiths 
use  some  7000  cwts.  of  iron  annually  in  the  manufacture  of  hatchets, 
scythes,  sickles,  and  different  agricultural  implements.  Weaving, 
lace-making,  leather  embroidery,  stocking-making,  felting,  and  the 
like  are  also  important  petty  trades,  several  of  these  being  organized 
on  co-operative  principles  by  the  zemstvos.  The  railway  from  St 
Petersburg  to  Moscow  crosses  Tver,  and  sends  on"  two  branches  to 
Rzheff  and  to  Rybinsk,  all  three  lines  being  among  the  busiest  in 
Russia.  The  river  traffic  also  is  considerable.  The  chief  centres 
of  trade,  besides  the  city  of  Tver,  are  Byezhetsk,  Rzheff,  Kashin, 
Ostashkoff,  Torshok,  Krasnyi  Kholin,  and  Vesiegonsk  during  its 
fair.  The  provincial  assembly  of  Tver  is  one  of  the  most  prominent 
in  Russia  for  its  efforts  in  the  cause  of  education  and  sanitary 
improvement.  In  1883  there  were  997  primary  schools  with  47,680 
scholars  (8500  girls),  17  gymnasia  and  progymnasia  (1697  boys  and 
1263  girls),  and  two  normal  schools  for  teachers.  The  government 
is  divided  into  twelve  districts,  the  chief  towns  of  which,  with  their 
populations  in  1884,  are — TVER  (see  below),  Byezhetsk  (5890), 
Kalyazin  (5200),  Kashin  (5730),  Kortcheva  (2275),  Ostashkoff  (9900), 
Rzheff  (26,480),  Staritsa  (2700),  Torshok  (12,910),  Vesiegonsk  (3370), 
Vyshniy  Vototchok  (11,590),  and  Zubtsoff  (3160). 

TVER,  capital  of  the  above  government,  lies  102  miles 
by  rail  to  the  north-west  of  Moscow,  on  both  banks  of  the 
Volga  (here  crossed  by  a  floating  bridge)  at  its  junction 
with  the  Tvertsa.  The  low  right  bank  is  protected  from 
inundations  by  a  dam.  As  a  whole  the  town  is  but  poorly 
built.  The  oldest  church  dates  from  1 564,  and  the  cathedral 
from  1689.  An  imperial  palace,  the  courts,  and  the  post- 
office  rank  among  its  best  buildings.  A  public  garden 
occupies  the  site  of  the  former  fortress.  The  population 
was  39,100  in  1884.  The  manufactures,  chiefly  of  cotton, 
employ  5900  workmen  (5710  at  the  cotton  mills),  and  a 
number  of  nail-making  workshops  employ  some  800  men, 
while  more  than  1000  women  are  engaged  in  the  domestic 
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manufactory  of  hosiery  for  export  to  Moscow  and  St 
Petersburg.  The  traffic  of  the  town  is  considerable,  Tver 
being  an  intermediate  place  for  the  trade  of  both  capitals 
with  the  provinces  of  the  upper  Volga. 

Tver  dates  its  origin  from  1180,  when  a  fort  was  erected  at  the 
mouth  of  the  Tvertsa  to  protect  the  Suzdal  principality  against 
Novgorod.  In  the  13th  century  it  became  the  capital  of  an  in 
dependent  principality,  and  remained  so  until  the  end  of  the  loth 
century.  Mikhail  Yaroslavovitch, prince  of  Tver,  was  killed  fighting 
.•igainst  the  Tatars,  as  also  was  Alexander  Mikhailovitch,  who  boldly 
fought  for  the  independence  of  Tver  against  Moscow.  It  long  re 
mained  an  open  question  whether  Moscow  or  Tver  would  ultimately 
gain  the  supremacy  in  Great  Russia,  and  it  was  only  with  the  help 
of  the  Tatars  that  the  princes  of  the  former  eventually  succeeded 
in  breaking  down  the  independence  of  Tver.  In  1486,  when  the 
city  was  almost  entirely  bunied  down  by  the  Muscovites,  the  son  of 
Ivan  III.  became  prince  of  Tver  ;  the  final  annexation  to  Moscow 
followed  four  years  later.  In  1570  Tver  had  to  endure,  for  some 
reason  now  difficult  to  understand,  the  vengeance  of  Ivan  the 
Terrible,  who  ordered  the  massacre  of  90,000  inhabitants  of  the 
principality.  In  1609-12  it  was  plundered  both  by  the  followers  of 
the  second  false  Demetrius  and  by  the  Poles. 

TWEED,  a  river  in  the  south  of  Scotland,  has  its  rise 
in  the  south-west  corner  of  Peeblesshire,  not  far  from  the 
Devil's  Beef  Tub  in  Dumfriesshire.  The  stream  flowing 
from  Tweed's  Well,  about  1500  feet  above  sea-level,  is 
generally  regarded  as  its  source,  although  the  honour  is 
also  claimed  for  other  streams  issuing  from  a  higher  eleva 
tion.  For  the  first  36  miles  of  its  course  it  intersects  the 
county  of  Peebles — frequently  on  this  account  called 
Tweeddale — in  a  north-easterly  direction,  passing  between 
verdant  hills  separated  by  valleys  watered  by  its  numerous 
affluents.  Having  passed  several  picturesque  keeps  and 
castles,  it  reaches  the  town  of  Peebles,  shortly  before  which 
it  receives  the  Lyne  Water  from  the  north  and  the  Manor 
Water  from  the  south.  The  valley  now  widens;  the 
scenery  becomes  softer  and  richer ;  and  the  river,  bending 
in  a  more  easterly  direction,  passes  Innerleithen,  where  it 
receives  the  Leithen  from  the  north  and  the  Quair  from 
the  south.  It  then  crosses  Selkirkshire  in  a  south-easterly 
direction,  and,  having  received  the  Ettrick  from  the  south 
on  the  borders  of  Roxburghshire,  flows  northward  past 
Abbotsford,  forming  for  about  2  miles  the  boundary 
between  the  counties  of  Selkirk  and  Roxburgh.  After 
receiving  the  Gala,  the  Tweed  crosses  the  north-western 
corner  of  Roxburghshire  past  Melrose  and  its  abbey,  and, 
after  being  joined  by  the  Leader  from  the  north,  winds 
past  Dryburgh  abbey  round  the  south-western  corner  of 
Berwickshire.  The  remainder  of  its  course  is  in  a  north 
easterly  direction  through  Roxburghshire  past  Kelso,  where 
it  receives  the  Teviot  from  the  south,  and  then  between 
the  counties  of  Berwick  and  Northumberland,  past  Cold- 
stream  and  Norham  castle  to  the  town  of  Berwick,  where 
it  reaches  the  North  Sea.  It  receives  the  Eden  Water 
from  the  north  at  Edenmouth,  the  Leet  Water  from  the 
north  at  Coldstream,  and  the  Till  from  Northumberland 
between  Coldstream  and  Norham  castle.  The  last  2  miles 
of  its  course  before  reaching  Berwick  are  in  England. 
Though  the  latter  part  of  its  course  is  through  a  compara 
tively  level  country,  the  scenery  along  the  river  is  full  of 
charm,  owing  to  the  picturesque  variety  of  its  finely  wooded 
banks.  The  associations  connected  with  the  keeps  and 
castles  of  the  Tweed  have  supplied  materials  for  several 
of  Sir  Walter  Scott's  poems  and  romances ;  and  its  varied 
beauties  have  been  sung  by  Hogg,  Leyden,  Thomson,  and 
many  others.  The  bed  of  the  river  is  pebbly  and  sandy, 
and,  notwithstanding  discolorations  from  manufactures,  the 
stream,  from  its  clear  and  sparkling  appearance,  is  still  well 
entitled  to  the  name  of  the  "silver  Tweed."  The  total 
area  drained  by  it  is  about  1870  square  miles,  and  its  total 
length  is  97  miles.  Next  to  the  Tay  it  is  the  largest  river 
in  Scotland.  The  Tweed  has,  however,  no  estuary,  and  its 
traffic  is  chiefly  confined  to  Berwick.  But  for  a  short  dis 


tance  up  the  river  some  navigation  is  carried  on  by  barges. 
The  river  is  one  of  the  best  in  Scotland  for  trout  and  salmon 
fishing. 

See  Sir  Thomas  Dick  Lauder's  Scottish  Rivers  and  Prof.  Yeitch's 
River  Tweed,  1884. 

TWEEDS.  See  WOOLLEN  AND  WORSTED  MANUFAC 
TURES. 

TWELVE  TABLES.  See  ROMAN  LAW,  vol.  xx.  p. 
679  sq.,  and  ROME,  vol.  xx.  p.  737. 

TWENTY-FOUR  PARGANAS,  the  metropolitan  dis 
trict  of  the  lieutenant-governorship  of  Bengal,  India,  takes 
its  name  from  the  territory  originally  ceded  to  the  East 
India  Company,  which  contained  twenty-four  parganas  or 
sub-districts.  The  district  lies  between  21°  55'  20"  and  22° 
57'  32"  N.  lat.  and  88°  6'  45"  and  88°  20'  51"  E.  long.  It 
has  an  area  of  2124  square  miles,  and  is  bounded  on  the 
north  by  Nadiya,  on  the  north-east  by  Jessore,  on  the  south 
and  south-east  by  the  Sundarbans,  and  on  the  west  by  the 
river  Hugli  (Hooghly).  The  country  consists  for  the 
most  part  of  a  vast  alluvial  plain  within  the  delta  of  the 
Ganges,  and  is  everywhere  watered  by  numerous  rivers, 
all  branches  of  the  Hugli.  In  the  northern  portion  the 
soil  is  very  rich,  but  the  southern  or  seaboard  part  con 
sists  of  the  network  of  swamps  and  inland  channels  known 
as  the  Sundarbans.  The  Hugli  and  six  other  streams  are 
navigable  by  the  largest  boats  throughout  the  year.  The 
district  is  well  supplied  with  canals,  the  most  important 
being  Tolly's  Nala  (10  miles  long),  which  connects  the 
Hugli  with  the  Bidyadhari.  The  Twenty-Four  Parganas 
was  once  famous  for  its  sport,  but  owing  to  the  extension 
of  cultivation  game  is  now  scarce.  Tigers  are  seldom  met 
with ;  leopards  are  more  numerous ;  there  are  several 
varieties  of  deer.  The  district  has  many  roads,  and  is 
traversed  by  the  Eastern  Bengal  Railway  and  the  Calcutta 
and  South-Eastern  State  Railway. 

In  1881  the  population  of  the  district,  exclusive  of  Calcutta, 
numbered  1,869,859  (males  975,430,  females  894,429),  embracing 
1,153,040  Hindus,  701,306  Mohammedans,  and  13,976  Christians. 
The  ten  following  municipalities  had  each  a  population  of  upwards 
of  10,000— South  Suburban,  51,658  ;  Agarpara,  30,317  ;  Barangar, 
29,982;  Naihati,  21,533;  Xawabganj,  17,702;  Basurhat,  14,843; 
South  Dum  Durn,  14,108  ;  Baduria,  12,981  ;  Rajpore,  10,576  ;  and 
Barasat,  10,533.  The  administrative  headquarters  of  the  district 
are  at  Alipur,  a  southern  suburb  of  Calcutta.  Rice  forms  the  staple 
crop  of  the  district ;  other  crops  are  pulses,  oil  seeds,  sugar-cane, 
tobacco,  &c.  Its  principal  exports  are  rice,  sugar,  pan  leaf,  fish, 
pottery,  &c.  ;  the  imports  comprise  pulses  of  all  kinds,  oil-seeds, 
spices,  turmeric,  chillies,  cloth,  cotton,  &c.  The  objects  of  the  rural 
manufactures  are  sugar,  cotton  curtains,  brass  and  iron  work,  horn 
sticks,  and  cotton  and  tasar  silk  cloth.  The  gross  revenue  of  the 
district  in  1885-86  amounted  to  £338,895,  of  which  the  land-tax 
contributed  £155,181.  The  district  was  ceded  to  the  East  India 
Company  \>y  treaty  by  the  nawab  naziin  of  Bengal  in  1757.  Since 
then  several  changes  have  been  made  in  its  boundaries,  the  latest 
in  1863. 

TWICKENHAM,  a  town  of  Middlesex,  England,  is 
situated  on  the  north  bank  of  the  Thames  and  on  the 
London  and  South- Western  Railway,  1 1  \  miles  south-west 
of  London  by  rail.  It  is  a  straggling  and  irregular  town, 
but  has  many  fine  suburban  villas,  and  the  district  is  noted 
for  its  sylvan  beauty.  Opposite  the  town  there  is  an  eyot 
in  the  river  about  8  acres  in  extent,  called  Eel  Pie  Island, 
much  resorted  to  by  boating  parties.  The  parish  church 
of  St  Mary  was  rebuilt  in  red  brick  in  very  plain  style 
after  the  fall  of  the  old  one  in  1713,  but  the  picturesque 
western  tower  of  the  14th  century  still  remains.  It  con 
tains  many  interesting  monuments,  including  one  to  Pope, 
who  was  buried  in  the  nave.  The  principal  public  build 
ings  are  the  town-hall  and  assembly  rooms  (built  in  1876, 
and  containing  the  free  library  established  in  1882),  the 
economic  museum,  the  royal  naval  female  school  for  the 
daughters  of  naval  and  marine  officers,  the  Montpellier 
lecture  hall,  the  metropolitan  and  City  of  London  police 
orphanage,  the  almshouses  of  the  London  Carpenters'  Com- 

XXIIL  —  85 


674 


T 


pany,  and  a  branch  of  the  national  refuge  for  the  homeless 
and  destitute.  The  population  of  the  urban  sanitary  dis 
trict  (area  2415  acres)  in  1871  was  10,533,  and  in  1881 
it  was  12,479. 

Twickenham  at  Domesday  was  included  ill  Isleworth.  Anciently 
it  was  called  Twittenham  or  Twicauham.  The  manor  was  given 
in  941  by  King  Edmund  to  the  monks  of  Christ  Church,  Canter 
bury,  from  whom  it  had  been  previously  taken,  but  it  was  again 
alienated,  for  it  was  restored  to  the  same  monks  by  Edred  in  948. 
In  the  reign  of  Henry  VIII.  it  came  into  the  possession  of  the 
crown,  and  by  Charles  I.  was  assigned  to  Henrietta  Maria  as  part 
of  her  jointure.  It  was  sold  during  the  Protectorate,  but  after 
the  Restoration  the  queen  mother  resumed  possession  of  it.  In 
1670  it  was  settled  for  life  oil  Catherine  of  Braganza,  queen  of 
Charles  II.  It  still  remains  in  possession  of  the  crown,  but  since 
the  death  of  Catherine  has  been  let  on  leases.  In  the  neighbour 
hood  are  many  residences  of  literary  or  historical  interest.  Pope's 
villa,  where  he  lived  from  1717  till  his  death  in  1744,  has  been 
removed.  Among  old  mansions  of  interest  still  remaining  are 
Strawberry  Hill,  the  residence  of  Horace  Walpole,  now  much 
altered ;  Marble  Hill,  built  by  George  III.  for  the  countess  of 
Suffolk,  and  subsequently  resided  in  by  the  marquis  of  Wellesley  ; 
Orleans  House,  built  in  the  reign  of  Queen  Anne  by  Johnstone, 
occupied  for  some  time  by  the  duke  of  Orleans,  and  from  1879  to 
1883  as  a  club  house  ;  York  House,  said  to  have  been  the  residence 
of  James  II.  when  duke  of  York,  bestowed  by  Charles  II.  on  Lord 
Clarendon  when  he  married  the  duke  of  York's  daughter,  and  in 
modern  times  resided  in  by  the  Comte  de  Paris  ;  and  Twickenham 
House,  formerly  the  residence  of  Sir  John  Hawkins,  author  of 
the  History  of  Music,  and  the  meeting  place  of  the  "  Literary  Club." 
Of  the  old  manor  house  of  Twickenham,  to  which  Catherine  of 
Aragon  is  said  to  have  retired  after  her  divorce  from  Henry  VIII., 
and  which  was  subsequently  the  residence  of  Catherine  of  Braganza, 
queen  of  Charles  II.,  the  only  remains  are  a  ruin  called  the  Aragoa 
tower.  Twickenham  Park  House,  for  some  tune  the  residence  of 
Lord  Chancellor  Bacon,  has  been  demolished. 

TWILIGHT.  The  light  of  what  is  called  the  "sky" 
depends  upon  the  scattering  or  reflexion  of  direct  sunlight 
in  the  earth's  atmosphere,  mainly  if  not  entirely  due  to 
those  fine  dust  particles  which  (as  we  have  recently  learned) 
form  the  necessary  nuclei  for  condensation  of  aqueous 
vapour.  Were  it  not  for  these  particles  the  sky  would 
appear  by  day  as  it  does  in  a  clear  winter  night,  and  the 
stars  would  be  always  visible.  Alpine  climbers  and 
aeronauts,  when  they  have  left  the  grosser  strata  of  the 
atmosphere  below  them,  find  this  state  of  things  approxi 
mated  to ;  and  even  at  the  sea-level  the  blue  of  the  sky 
is  darker  when  the  air  contains  but  few  motes.  After  the 
sun  has  set,  its  rays  continue  for  a  time  to. pass  through 
parts  of  the  atmosphere  above  the  spectator's  horizon,  and 
the  scattered  light  from  these  is  called  twilight.  It  is,  of 
course,  most  brilliant  in  the  quarter  where  the  sun  has  set. 
Before  sunrise  we  have  essentially  the  same  .phenomenon, 
but  it  goes  by  the  name  of  "dawn."  The  brilliancy  of 
either  depends  upon  several  conditions,  of  which  the  chief 
is,  of  course,  the  degree  by  which  the  sun  has  sunk  below 
the  horizon.  But  the  amount  of  dust  in  the  air  affects  the 
phenomenon  in  two  antagonistic  ways:  it  diminishes  the 
amount  of  sunlight  which  reaches  the  upper  air  after  pass 
ing  close  to  the  earth  and  it  increases  the  fraction  of  this 
light  which  is  scattered  to  form  twilight.  Hence  no  general 
law  can  be  laid  down  as  to  the  duration  of  twilight ;  but  it 
is  usual  to  state  (roughly)  that  it  lasts  until  the  sun  is  about 
18°  under  the  horizon.  If  we  make  this  assumption,  it  is 
a  simple  matter  of  calculation  to  solve  questions  as  to  the 
duration  of  twilight  at  a  given  place  at  a  given  time  of 
year,  the  maximum  duration  of  twilight  at  a  given  place, 
•fee.  In  the  older  works  on  astronomy  such  questions  were 
common  enough,  but  they  have  now  little  beyond  anti 
quarian  interest.  The  more  complex  phenomena  of  twi 
light,  such  as  the  "  after-glow,"  <fcc.,  probably  depend  upon 
the  precipitation  of  moisture  on  the  dust  particles  as  the 
air  becomes  gradually  colder.  This  will  of  course  alter  the 
amount  of  scattering ;  but  it  may  also  lead  (by  reflexion 
from  strata  of  such  particles)  to  an  increase  in  the  amount 
of  light  to  be  scattered. 
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TYCHO  BRAKE.     See  BRAKE. 

TYLDESLEY  WITH  SHAKERLEY,  a  town  of  Lan 
cashire,  England,  is  situated  on  a  considerable  eminence, 
1 1  miles  west-north-west  of  Manchester  and  199  north-west 
of  London  (by  the  London  and  North- Western  Railway). 
The  church  of  St  George,  a  handsome  building  in  the  Early 
Pointed  style,  erected  in  1827,  has  lately  undergone 
restoration.  Public  baths  were  built  in  1876.  A  public 
cemetery  was  formed  in  1878.  The  town  is  the  growth 
of  the  19th  century  and  depends  upon  its  cotton-mills 
and  the  large  collieries  in  the  neighbourhood.  It  is 
governed  by  a  local  board  of  health  of  sixteen  members. 
The  population  of  the  urban  sanitary  district  (area  2490 
acres)  in  1871  was  6408  and  in  1881  it  was  9954. 

At  Domesday  Tyldesley  formed  part  of  the  manor  of  Warringtoii. 
One  of  its  proprietors,  Sir  Thomas  Tyldesley,  was  a  distinguished 
Royalist.  His  son  Edward  in  1672  sold  the  manor  to  Ralph  Astley, 
and  from  the  Astleys  it  passed  in  1728  to  Thomas  Johnson  of 
Bolton.  In  1823  it  became  the  property  of  George  Ormenitl, 
author  of  the  History  of  Cheshire. 

TYLER,  JOHN  (1790-1862),  tenth  president  of  the 
United  States,  was  accustomed  with  pride,  but  with  the 
support  of  conjecture  rather  than  evidence,  to  claim  re 
lationship  with  Wat  Tyler  of  the  reign  of  Richard  II. 
The  earliest  of  his  American  ancestors  was  Henry  Tyler, 
a  reputed  native  of  Shropshire,  England,  who  in  1652 
settled  at  Middle  Plantation,  Va.,  on  the  outskirts  of 
what  is  now  the  city  of  Williamsburg.  John  Tyler  was 
the  son  of  Judge  John  Tyler,  some  time  governor  of 
Virginia,  and  was  born  at  Green  way  in  that  State,  29th 
March  1790.  In  1802  he  entered  the  grammar  school  of 
William  and  Mary,  where,  though  fond  of  fun  and  frolic 
and- cultivating  an  inherited  taste  for  the  violin,  he  made 
good  progress  in  his  studies.  After  graduating  in  1806 
he  entered  on  the  study  of  law,  and  in  1809  was  called  to 
the  bar,  where  his  progress  from  the  first  was  rapid.  He 
became  a  member  of  the  State  legislature  in  December 
1811.  In  1813  he  raised  a  company  in  defence  of  Rich 
mond,  in  command  of  which  he  subsequently  served  with 
the  fifty-second  regiment  at  Williamsburg  and  Providence 
Forge.  In  December  1816  he  was  elected  to  the  house 
of  representatives  at  Washington,  where  he  displayed 
much  readiness  and  skill  in  debate  as  an  uncompromising 
advocate  of  popular  rights.  In  1825  he  was  elected 
governor  of  Virginia  by  a  large  majority,  and  the  follow 
ing  year  was  re-elected  unanimously.  In  1827  he  wa.s 
chosen  a  senator.  He  opposed  Clay  on  the  tariff  question 
in  1832,  delivering  a  speech  against  the  protective  duties 
which  lasted  three  days ;  but  he  voted  for  Clay's  Com 
promise  Bill  of  1833.  He  was  the  only  senator  Avho  voted 
against  the  Force  Bill  on  20th  February  of  this  year,  a 
singularity  of  conduct  which  somewhat  damaged  his  repu 
tation  in  Virginia.  Although  opposed  to  the  establish 
ment  of  the  United  States  Bank,  he  supported  the  resolu 
tions  in  1835  censuring  President  Jackson  for  the  removal 
of  the  deposits,  on  the  ground  that  the  procedure  was  un 
constitutional.  In  consequence  of  a  vote  of  the  Virginia 
legislature  instructing  him  to  vote  for  the  expurgation  of 
these  resolutions  from  the  senate  journal  he  resigned,  21st 
February  1836.  His  action  led  the  Whigs  to  bring  him 
forward  as  a  candidate  for  the  vice-presidency,  but  he 
only  received  forty-seven  votes.  For  some  time  after 
this  he  ceased  to  take  an  active  part  in  politics  ;  removing 
in  the  end  of  the  year  from  Gloucester  to  Williamsburg, 
where  he  had  better  opportunities  for  legal  practice,  he 
devoted  his  chief  attention  to  his  professional  duties.  At 
the  Whig  convention  which  met  at  Harrisburg,  Penn 
sylvania,  4th  December  1839,  he  was  nominated  again  for 
the  vice-presidency  on  the  Harrison  ticket,  and  elected  in 
November  1840.  On  the  death  of  Harrison,  soon  after 
his  inauguration  in  1841,  Tyler  succeeded  him.  His  ele- 
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vation  to  the  presidency  was  thus  accidental  in  a  double 
sense,  for  he  had  been  nominated  for  the  vice-presidency 
to  reconcile  the  extreme  faction.  His  policy  in  office  (see 
UNITED  STATES)  was  opposed  to  the  party  who  nominated 
him  and  was  on  Democratic  lines.  In  1845  he  was  suc 
ceeded  by  Polk,  and  he  spent  the  remainder  of  his  life  in 
retirement  from  active  duties.  He  was  nominated  in  1861 
for  the  lower  house  of  the  permanent  congress,  but  died 
at  Richmond  on  the  1 8th  of  the  following  January. 

See  L.  G.  Tyler,  Life  ami  Times  of  the  Tylers,  2  vols.,  1884. 

TYNDALE,  WILLIAM  (c.  1484-1536),  translator  of  the 
New  Testament  and  Pentateuch  (see  ENGLISH  BIBLE,  vol. 
viii.  pp.  384,  385),  was  born  in  Gloucestershire,  possibly 
in  the  parish  of  Slimbridge,  about  the  year  1484.  Of  his 
early  education  nothing  is  known ;  about  his  twentieth 
year  he  went  to  Oxford,  where  tradition  has  it  that  he 
was  entered  of  Magdalen  Hall.  He  afterwards  resided 
at  Cambridge.  Ordained  to  the  priesthood,  probably 
towards  the  close  of  1521,  he  entered  the  household  of 
Sir  John  Walsh,  Little  Sodbury,  Gloucestershire,  in  the 
capacity  of  chaplain  and  domestic  tutor.  Here  he  spent 
two  years,  and  in  the  course  of  his  private  studies  began 
to  contemplate  seriously  the  work  of  translating  the  New 
Testament  into  English.  His  sympathy  with  the  "new 
learning,"  which  he  had  not  concealed  in  conversation 
witli  the  higher  clergy  of  the  neighbourhood  at  Sir  John's 
table,  led  to  his  being  summoned  before  the  chancellor  of 
Worcester  as  a  suspected  heretic  ;  and  "  with  the  goodwill 
of  his  master"  he  left  for  London  in  the  summer  of  1523. 
There  he  preached  a  little  at  St  Dunstan-in-the-West, 
and  worked  at  his  translation,  living  for  some  months  in 
the  house  of  Humphrey  Monmouth,  an  alderman  ;  but 
finding  publication  impossible  in  England  he  sailed  for 
Hamburg  in  May  1524.  After  visiting  Luther  at  Witten 
berg,  he  settled  in  Cologne,  where  he  made  some  progress 
with  a  quarto  edition  of  his  New  Testament,  when  the 
interference  of  the  authorities  of  the  town  compelled  his 
rlight  to  Worms.  The  octavo  edition  (see  vol.  viii.  p. 
384)  was  here  completed  in  1526.  Where  Tyndale  resided 
in  the  interval  between  1526  and  1530 — the  year  of  publica 
tion  of  his  translation  of  the  Pentateuch — is  not  known ; 
his  Parable  of  the  Wicked  Mammon  (1527),  Obedience  of  a 
Christian  Man  (1528),  and  Practice  of  Prelates  (1530),' all 
bear  to  have  been  printed  at  "  Marlborowe  in  the  land  of 
Hesse"  or  "Marborch."  From  1530  onwards  he  appears 
to  have  lived  chiefly  in  Antwerp,  but  of  his  life  there 
hardly  anything  is  recorded,  except  that  as  a  marked  man 
he  was  continually  the  subject  of  plots  and  intrigues,  and 
that  at  last  he  was  arrested  and  thrown  into  prison  in  the 
castle  of  Vilvorde,  some  six  miles  from  Brussels,  in  1535. 
Having  been  found  guilty  of  heresy,  he  was  put  to  death 
by  strangling,  and  his  body  afterwards  burnt  at  the  stake 
on  October  6,  1536. 

The  Works  of  Tyndale  were  first  published  along  with  those  of 
FKITH  (q.v.)  and  Barnes,  "three  worthy  Martyrs  and  principal 
Teachers  of  the  Church  of  England,"  by  John  Daye,  in  1573  (folio). 
His  Doctrinal  Treatises  and  Introductions  to  Different  Portions  of 
the  Holy  Scripture  were  published  by  the  Parker  Society  in  1848. 
For  biography,  see  Deraaus,  William  Tyndale  (London,  1871)  ; 
also  the  Introduction  to  Mombert's  critical  reprint  of  Tyndale's 
Pentateuch  (New  York,  1884),  where  a  full  bibliography  is  given. 
There  seems  no  reason  to  doubt  that  the  translation  of  Joshua, 
Judges,  Samuel,  Kings,  and  Chronicles  in  Matthew's  Bible  is  sub 
stantially  the  work  of  Tyndale. 

TYNE,  a  river  in  the  north-east  of  England,  is  formed 
of  two  branches,  the  North  Tyne,  rising  in  the  Cheviots 
on  the  borders  of  Roxburgh,  and  the  South  Tyne,  rising 
at  Tynehead  Fell,  at  the  south-eastern  extremity  of  Cumber 
land.  The  North  Tyne  flows  south-eastwards  by  Belling- 
ham,  a  short  distance  below  which  it  receives  the  Rede 
from  the  north,  and  2  miles  above  Hexham  it  is  joined  by 
the  South  Tyne,  which  before  the  junction  flows  north 


ward  to  Haltwhistle,  and  then  eastward,  receiving  the 
Allen  from  the  right  a  short  distance  above  Haydon 
Bridge.  The  united  streams  then  have  a  course  of  about 
30  miles  eastwards  to  the  sea  at  Tynemouth.  For  a  con 
siderable  part  of  its  course  the  Tyne  flows  through  a 
pleasant  and  richly  cultivated  country,  but  in  its  lower 
reaches  the  presence  of  coal  pits  has  almost  completely 
robbed  the  scenery  of  its  natural  charms,  and  the  former 
sylvan  retreats  of  monks  and  abbots  are  now  occupied  by 
blast  furnaces  and  shipbuilding  yards,  and  similar  scene* 
of  busy  industry,  which  line  both  banks  of  the  river  from 
Newcastle  to  the  sea.  The  river  is  navigable  to  Blaydon 
for  small  craft,  and  to  Newcastle,  8  miles  from  its  mouth, 
for  large  vessels. 

The  coal  trade  of  the  Tyne  is  the  most  important  in  England, 
and  for  its  general  shipping  trade  the  river  ranks  next  in  import 
ance  to  the  Thames  and  the  Mersey.  The  principal  ports  are 
Newcastle  and  North  and  South  Shields,  but  below  Newcastle  the 
river  is  everywhere  studded  with  piers  and  jetties.  About  a 
seventh  of  the  whole  tonnage  of  vessels  built  in  England  is  built 
on  the  Tyne,  the  most  important  works  being  those  of  Jarrow. 
For  boat-racing  the  Tyne  vies  in  celebrity  with  the  Thames. 

TYNEMOUTH,  a  municipal  and  parliamentary  borough 
of  England,  in  Northumberland,  includes  the  townships  of 
Chirton,  Cullercoates,  North  Shields,  Preston,  and  Tyne 
mouth.  This  last,  the  principal  watering-place  on  this 
part  of  the  coast,  is  picturesquely  situated  on  a  promontory 
on  the  north  side  of  the  Tyne  at  its  mouth.  It  is  connected 
with  Newcastle,  8  miles  to  the  west-south-west,  by  a  branch 
of  the  North-Eastern  Railway ;  its  distance  from  London 
is  273|  miles  by  rail.  The  town  has  rapidly  increased 
within  recent  years,  and  contains  many  well-built  streets, 
squares,  and  villas.  On  the  point  of  the  promontory  there 
is  a  small  battery  called  the  Spanish  battery,  and  near  it  a 
monument  has  been  erected  to  Lord  Collingwood.  Within 
the  grounds  to  which  the  gateway  of  the  old  castle  gives 
entrance  are  the  ruins  of  the  ancient  priory  of  St  Mary 
and  St  Oswin — the  principal  remains  being  those  of  the 
church.  A  pier,  half  a  mile  long,  serves  as  a  breakwater 
to  the  harbour.  Among  the  principal  public  buildings  are 
the  assembly  rooms  and  the  aquarium  (1872).  The  muni 
cipal  buildings  of  the  borough  of  Tynemouth  are  situated 
in  North  Shields,  where  are  also  the  custom  house,  a 
master  mariners'  home,  a  seamen's  institute,  and  a  sailors' 
home  founded  by  the  late  duke  of  Northumberland. 
Shipbuilding  is  carried  on,  and  there  are  rope  and  sail 
works.  The  fish  trade  is  of  considerable  importance  and 
employs  several  steam  and  sailing  boats.  The  population 
of  the  municipal  and  parliamentary  borough  of  Tynemouth 
(incorporated  in  1849  ;  area  4303  acres),  divided  into  the 
three  wards  of  North  Shields,  Percy,  and  Tynemouth,  was 
38,941  in  1871,  and  44,118  in  1881. 

Tynemouth  was  a  fortress  of  the  Saxons,  and  was  anciently  known 
as  Penbal  Crag,  "the  head  of  the  rampart  on  the  rock."  From 
remains  found  in  1783  it  is  supposed  to  have  been  a  Roman  station. 
The  first  church  was  built  of  wood  by  Edwin,  king  of  Northumbria, 
about  625,  and  was  rebuilt  in  stone  by  his  successor  Oswald  in  634. 
The  body  of  Oswin,  king  of  Deira,  was  brought  hither  for  burial 
in  651,  and  on  this  account  Tynemouth  came  to  be  in  great  repute 
as  a  place  of  burial  both  for  royal  and  ecclesiastical  persons.  The 
monastery  was  repeatedly  plundered  and  burnt  by  the  Danes, 
especially  during  the  9th  century.  After  its  destruction  by 
Healfdeane  in  876  it  was  rebuilt  by  Tostig,  earl  of  Northumberland, 
who  endowed  it  with  considerable  revenue ;  but,  having  been 
granted  in  1074  to  the  monks  of  Jarrow,  it  became  a  cell  of  Durham. 
Malcolm  III.,  king  of  the  Scots,  and  his  son  Edward,  who  were 
slain  in  battle  at  Alnwick  on  13th  November  1093,  were  both  in 
terred  in  the  monastery.  In  1095  Earl  Mowbray,  having  entered 
into  a  conspiracy  against  William  Rufus,  converted  the  monastery 
into  a  castle,  which  he  strongly  fortified.  By  "William  Rufus  the 
priory  was  conferred  on  St  Albans  abbey,  Hertfordshire.  It  was 
surrendered  to  Henry  YIII.  on  12th  January  1539,  and  the  site 
and  remains  were  granted  by  Edward  VI.  in  1550  to  the  earl  of 
Warwick,  afterwards  duke  of  Northumberland.  In  1644  the 
castle  was  taken  by  the  Scots  under  the  earl  of  Leveii.  The  town 
enjoyed  various  immunities  at  a  very  early  period,  which  were 
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afterwards  the  subject  of  some  dispute.  Edward  I.  restored  to  it 
several  free  customs  of  which  it  had  been  deprived.  Afterwards  it 
received  a  confirmation  of  its  various  former  charters  by  Edward 
II.  and  Richard  II. 

TYPE-FOUNDING.     See  TYPOGRAPHY. 

TYPE-WRITING.     See  WRITING  MACHINES. 

TYPHON,  orTYPHOEUS,  son,  according  to  Hesiod(77«?o#., 
820  sq.),  of  the  Earth  and  Tartarus,  is  described  as  a  grisly 
monster  with  a  hundred  dragons'  heads  who  was  conquered 
and  cast  into  Tartarus  by  Zeus.  According  to  Iliad  ii.  282, 
he  lies  in  the  land  of  the  Arimi  (Cilicia).  Other. legends 
place  his  prison  under  ^Etna  or  in  other  volcanic  regions 
and  make  him  the  cause  of  eruptions.  The  myth,  there 
fore,  as  we  have  it,  rests  on  a  personification  of  volcanic 
forces.  He  is  the  father  of  dangerous  winds  (typhoons), 
and  by  later  writers  is  identified  with  the  Egyptian  Set 
(see  vol.  vii.  p.  717). 

TYPHUS,  TYPHOID,  AND  RELAPSING  FEVERS. 
These  are  conveniently  considered  together,  as  they  con 
stitute  the  important  class  of  continued  fevers,  having 
certain  characters  in  common,  although  each  is  clearly  dis 
tinguishable  from  the  others.  The  following  is  a  general 
account  of  the  more  salient  features  of  each. 

TYPHUS  FEVER. 

Typhus1  is  a  continued  fever  of  highly  contagious  nature, 
lasting  for  about  fourteen  days  and  characterized  mainly  by 
great  prostration  of  strength,  severe  nervous  symptoms,  and 
a  peculiar  eruption  on  the  skin.  It  has  received  numerous 
other  names,  such  as  spotted,  pestilential,  putrid,  jail, 
hospital  fever,  etc.  It  appears  to  have  been  known  for  many 
centuries  as  a  destructive  malady,  frequently  appearing  in 
epidemic  form,  in  all  countries  in  Europe,  under  the  con 
ditions  to  be  afterwards  referred  to.  The  best  accounts 
of  the  disease  are  those  given  by  English  writers,  who 
narrate  its  ravages  in  towns  and  describe  many  "  black 
assizes,"  in  which  it  was  communicated  by  prisoners 
brought  into  court  to  the  judges,  jurymen,  court-officials, 
<tc.,  with  fatal  effect,  producing  oftentimes  a  widespread 
consternation.  Typhus  fever  would  seem  to  have  been 
observed  in  almost  all  parts  of  the  world ;  but,  although 
not  unknown  in  warm  countries,  it  has  most  frequently 
prevailed  in  temperate  or  cold  climates. 

Predis-  The  causes  concerned  in  its  production  include  both  the 
posing  predisposing  and  the  exciting.  Of  the  former  the  most 
^  ex~  powerful  of  all  are  those  influences  which  lower  the  health 
causes  °^  a  community,  especially  overcrowding  and  poverty. 
Hence  this  fever  is  most  frequently  found  to  affect  the 
poor  of  large  cities  and  towns,  or  to  appear  where  large 
numbers  of  persons  are  living  crowded  together  in  unfavour 
able  hygienic  conditions,  as  has  often  been  seen  in  prisons, 
workhouses,  &c.  Armies  in  the  field  are  also  liable  to  suffer 
from  this  disease ;  for  instance,  during  the  Crimean  War 
it  caused  an  enormous  mortality  among  the  French  troops. 
Some  high  authorities,  including  Dr  Murchison,  have 
held  that  such  conditions  as  those  referred  to  are  capable 
of  generating  typhus  fever  by  themselves,  and  the  apparent 
occasional  de  novo  origin  of  this  disease  has  doubtless  the 
support  of  many  striking  facts  which  would  appear  to 
favour  this  view  (see  PATHOLOGY,  vol.  xviii.  p.  803).  In 
the  light,  however,  of  recent  researches  into  the  relation 
of  specific  disease  germs  to  the  production  of  fevers  and 
other  infectious  maladies,  there  is  increasing  difficulty  in 
maintaining  this  position;  and  the  direction  of  opinion 
is  decidedly  towards  the  view  that,  however  much  insani 
tary  conditions  and  overcrowding  act  as  causes  predispos 
ing  to  the  reception  of  the  disease,  the  introduction  into 
the  system  of  a  living  organism  or  germ  is  necessary  to 
the  manifestation  of  the  phenomena  of  the  fever.  Never- 
tbeless  no  specific  organism  has  yet  been  clearly  identified 
1  From  ru(j>os,  smoke  or  mist,  in  allusion  to  the  stupor  of  the  disease. 


in  the  case  of  typhus  fever.  This  disease  is  now  much  less 
frequently  encountered  in  medical  practice  than  formerly, 
— a  fact  which  must  mainly  be  ascribed  to  the  great 
attention  which  in  recent  times  has  been  directed  to 
improvement  in  the  sanitation  of  towns,  especially  to  the 
opening  up  of  crowded  localities  so  as  to  allow  the  free 
circulation  through  them  of  fresh  air.  In  most  large 
cities,  however,  limited  epidemic  outbursts  of  the  disease 
occur  from  time  to  time,  under  the  conditions  of  over 
crowding  and  poverty,  although  the  increased  facilities 
possessed  by  local  authorities  for  recognizing  such  out 
breaks,  and  for  the  prompt  isolation  or  removal  of  infected 
persons  to  hospitals,  operate  in  general  effectually  to 
prevent  any  extensive  spread  of  the  fever.  All  ages  are 
liable  to  typhus,  but  the  young  suffer  less  severely  than  the 
old.  The  disease  appears  to  be  communicated  by  the  ex 
halations  given  off  from  the  bodies  of  those  suffering  from 
the  fever,  and  those  most  closely  in  contact  with  the  sick 
are  most  apt  to  suffer.  This  is  shown  by  the  frequency 
with  which  nurses  and  physicians  take  typhus  from  cases 
under  their  care.  As  in  all  infectious  maladies,  there  is 
often  observed  in  typhus  a  marked  proclivity  to  suffer  in 
the  case  of  individuals,  and  in  such  instances  very  slight 
exposure  to  the  contagion  may  convey  the  disease.  Typhus 
is  highly  contagious  throughout  its  whole  course  and  even 
in  the  early  period  of  convalescence.  The  contagion,  how 
ever,  is  rendered  less  active  by  the  access  of  fresh  air;  hence 
this  fever  rarely  spreads  in  well -aired  rooms  or  houses 
where  cases  of  the  disease  are  under  treatment.  As  a  rule 
one  attack  of  typhus  confers  immunity  froin  risk  of  others, 
but  numerous  exceptions  have  been  recorded. 

The  course  of  typhus  fever  is  characterized  by  certain  Course 
well-marked  stages.  (1)  The  stage  of  incubation,  or  the°ftlie 
period  elapsing  between  the  reception  of  the  fever  poison  fever- 
into  the  system  and  the  manifestation  of  the  special 
evidence  of  the  disease,  is  believed  to  vary  from  a  week  to 
ten  days.  During  this  time,  beyond  feelings  of  languor, 
no  particular  symptoms  are  exhibited.  (2)  The  invasion 
of  the  fever  is  in  general  well  marked  and  severe,  in  the 
form  of  a  distinct  rigor,  or  of  feelings  of  chilliness  lasting 
for  hours,  and  a  sense  of  illness  and  prostration,  together 
with  headache  of  a  distressing  character  and  sleeplessness. 
Feverish  symptoms  soon  appear  and  the  temperature  of 
the  body  rises  to  a  considerable  height  (103°-105°  Fahr.), 
at  which  it  continues  with  but  little  daily  variation  until 
about  the  period  of  the  crisis.  It  is,  however,  of  import 
ance  to  observe  certain  points  connected  with  the  tem 
perature  during  the  progress  of  this  fever.  Thus  about 
the  seventh  day  the  acme  of  the  fever  heat  has  been 
reached,  and  a  slight  subsidence  (1°  or  less)  of  the  tern- 
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Temperature  chart  of  typhus  fever. 

perature  takes  place'  in  favourable  cases,  and  no  further 
subsequent  rise  beyond  this  lowered  level  occurs.  When 
it  is  otherwise,  the  case  often  proves  a  severe  one.  Again, 
when  the  fever  has  advanced  towards  the  end  of  the  second 
week,  slight  falls  of  temperature  are  often  observed,  prior 
to  the  extensive  descent  which  marks  the  attainment  of 
the  crisis.  The  pulse  in  typhus  fever  is  rapid  (100-120 
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or  more)  and  at  first  full,  but  later  on  feeble.  Its  condi 
tion  as  indicating  the  strength  of  the  heart's  action  is 
watched  with  anxiety.  The  tongue,  at  first  coated  with  a 
white  fur,  soon  becomes  brown  and  dry,  while  sordes  (dried 
mucus,  itc.)  accumulate  upon  the  teeth  ;  the  appetite  is 
gone  and  intense  thirst  prevails.  The  bowels  are  as  a  rule 
constipated,  and  the  urine  is  diminished  in  amount  and 
high-coloured.  The  physician  on  examination  may  make 
out  distinct  enlargement  of  the  spleen.  (3)  The  third 
stage  is  characterized  by  the  appearance  of  the  eruption 
which  generally  shows  itself  about  the  fourth  or  fifth  day 
or  later,  and  consists  of  dark  red  (mulberry  coloured)  spots 
or  blotches  varying  in  size  from  mere  points  to  three  or 
four  lines  in  diameter,  very  slightly  elevated  above  the 
skin,  at  first  disappearing  on  pressure,  but  tending  to 
become  both  darker  in  hue  and  more  permanent.  They 
appear  chiefly  on  the  abdomen,  sides,  back,  and  limbs, 
and  occasionally  on  the  face.  Besides  this,  the  character 
istic  typhus  rash,  there  is  usually  observed  a  general  faint 
mottling  all  over  the  surface.  The  typhus  rash  is  rarely 
absent  and  is  a  very  important  diagnostic  of  the  disease. 
In  the  more  severe  and  fatal  forms  of  the  fever,  the  rash 
has  all  through  a  very  dark  colour,  and  slight  subcutaneous 
haemorrhages  (petechise]  are  to  be  seen  in  abundance.  After 
the  appearance  of  the  eruption  the  patient's  condition 
seems  to  be  easier,  so  far  as  regards  the  headache  and 
discomfort  which  marked  the  outset  of  the  symptoms ; 
but  this  is  also  to  be  ascribed  to  the  tendency  to  pass  into 
the  typhous  stupor  which  supervenes  about  this  time,  and 
becomes  more  marked  throughout  the  course  of  the  second 
week.  The  patient  now  lies  on  his  back,  writh  a  dull  dusky 
countenance,  an  apathetic  or  stupid  expression,  and  con 
tracted  pupils.  All  the  febrile  symptoms  already  mentioned 
are  fully  developed,  and  delirium,  usually  of  a  low  muttering 
kind,  but  sometimes  wild  and  maniacal  (delirium  ferox)  is 
present  both  by  night  and  day.  The  peculiar  condition  to 
which  the  term  "  coma  vigil "  is  applied,  in  which  the 
patient,  though  quite  unconscious,  lies  with  eyes  widely 
open,  is  regarded,  especially  if  persisting  for  any  length  of 
time,  as  an  unfavourable  omen.  Throughout  the  second 
week  of  the  attack  the  symptoms  continue  unabated ;  but 
there  is  in  addition  great  prostration  of  strength,  the  pulse 
becoming  very  feeble,  the  breathing  shallow  and  rapid, 
and  often  accompanied  with  bronchial  sounds.  (4)  A 
rrixis  or  favourable  change  takes  place  about  the  end  of 
the  second  or  beginning  of  the  third  week  (on  an  average 
the  14th  day),  and  is  marked  by  a  more  or  less  abrupt 
fall  of  the  temperature  (vide  chart)  and  of  the  pulse, 
together  with  slight  perspiration,  a  discharge  of  loaded 
urine,  the  return  of  moisture  to  the  tongue,  and  by  a 
change  in  the  patient's  look,  wrhich  clears  up  and  shows 
signs  of  returning  intelligence.  Although  the  sense  of 
weakness  is  extreme,  convalescence  is  in  general  steady 
and  comparatively  rapid. 

Typhus  fever  may,  however,  prove  fatal  during  any  stage  of  its 
progress  and  in  the  early  convalescence,  either  from  sudden  failure 
of  the  heart's  action — a  condition  which  is  specially  apt  to  arise — 
from  the  supervention  of  some  nervous  symptoms,  such  as  meningitis 
or  of  deepening  coma,  or  from  some  other  complication,  such  as 
bronchitis.  Further,  a  fatal  result  sometimes  takes  place  before 
the  crisis  from  sheer  exhaustion,  particularly  in  the  case  of  those 
•whose  physical  or  nervous  energies  have  been  lowered  by  hard 
work,  inadequate  nourishment  and  sleep,  or  intemperance,  in  all 
which  conditions  typhus  fever  is  apt  to  assume  an  unusually 
serious  form. 

Occasionally  troublesome  sequelte  remain  behind  for  a  greater  or 
less  length  of  time  as  the  effects  of  the  fever.  Among  these  may  be 
mentioned  mental  weakness  or  irritability,  occasionally  some  form 
of  paralysis,  an  inflamed  condition  of  the  lymphatic  vessels  of  one  leg 
(the  swelled  leg  of  fever),  prolonged  weakness  and  ill  health,  &c. 
Gradual  improvement,  however,  may  be  confidently  anticipated 
and  even  ultimate  recovery. 
Mor-  The  mortality  from  typhus  fever  is  estimated  by  Murchison  and 

tality.       others  as  averaging  about  18  per  cent,  of  the  cases,  but  it  varies 


much  according  to  the  severity  of  type  (particularly  in  epidemics), 
the  previous  health  and  habits  of  the  individual,  and  very  specially 
the  age, —  the  proportion  of  deaths  being  in  striking  relation  to 
the  advance  of  life.  Thus,  while  in  children  under  fifteen  the 
death-rate  is  only  5  per  cent,  in  persons  over  fifty  it  is  about  46 
per  cent. 

The  treatment  of  typhus  fever  includes  the  prophylactic  measures  Treat- 
of  attention  to  the  sanitation  of  the  more  densely  populated  por-  ment. 
tions  of  towns.  The  opening  up  of  cross  streets  intersecting  those 
which  are  close -built  and  narrow,  whereby  fresh  air  is  freely 
admitted,  has  done  much  to  banish  typhus  fever  from  districts 
where  previously  it  was  endemic.  Further,  the  enforcement  of 
the  law  regulating  the  number  of  persons  accommodated  in  common 
lodging-houses,  and  the  application  of  ths  powers  now  vested  in 
local  authorities  for  dealing  with  cases  of  overcrowding  everywhere, 
and  for  isolation  and  treatment  of  the  infected,  have  had  a  like 
salutary  effect.  "\Vhere  typhus  has  broken  out  in  a  crowded  dis 
trict  the  prompt  removal  of  the  patients  to  a  fever  hospital  and  the 
thorough  disinfection  and  cleansing  of  the  infected  houses  are  to  be 
recommended.  Where,  on  the  other  hand,  a  single  case  of  acci 
dentally  caught  typhus  occurs  in  a  member  of  a  family  inhabiting 
a  well-aired  house,  the  chance  of  it  being  communicated  to  others 
in  the  dwelling  is  but  small ;  nevertheless  every  precaution  in  the 
way  of  isolation  and  disinfection  should  be  taken. 

The  treatment  of  a  typhus  patient  is  conducted  upon  the  same 
general  principles  as  have  been  illustrated  in  other  fevers  (see 
SCARLET  FEVER,  SMALLPOX).  Complete  isolation  should  be  main 
tained  throughout  the  illness,  and  the  services  of  a  day  and  a  night 
nurse  procured,  who  should  keep  a  strict  watch  and  preserve  a  record 
of  the  temperature  and  other  observations,  the  times  of  feeding  and 
the  form  of  nourishment  administered,  as  well  as  every  other  fact 
noticed,  for  the  physician's  information.  Due  attention  should  be 
given  to  the  ventilation  and  cleansing  of  the  sick  chamber.  The 
main  element  in  the  treatment  of  this  fever  is  good  nursing,  and 
especially  the  regular  administration  of  nutriment,  of  which  the  best 
form  is  milk,  although  light  plain  soup  may  also  be  given.  The 
food  should  be  administered  at  stated  intervals,  not,  as  a  rule, 
oftener  than  once  in  one  and  a  half  or  two  hours,  and  it  will  fre 
quently  be  necessary  to  rouse  the  patient  from  his  stupor  for  this 
purpose.  Sometimes  it  is  impossible  to  administer  food  by  the 
mouth,  in  which  case  recourse  must  be  had  to  nutrient  enemata. 
Alcoholic  stimulants  are  not  often  required,  except  in  the  case  of 
elderly  and  weakly  persons  who  have  become  greatly  exhausted  by 
the  attack  and  are  threatening  to  collapse.  The  best  indication  for 
their  use  is  that  furnished  by  the  condition  of  the  circulation  :  when 
the  pulse  shows  unsteadiness  and  undue  rapidity,  and  the  first 
sound  of  the  heart  is  but  indistinctly  heard  by  the  stethoscope, 
the  prompt  administration  of  stimulants  (of  which  the  best  form 
is  pure  spirit)  will  often  succeed  in  averting  danger.  Should  their 
use  appear  to  increase  the  restlessness  or  delirium  they  should  be 
discontinued  and  the  diffusible  (ammoniacal  or  ethereal)  forms 
tried  instead. 

Many  other  symptoms  demand  speckl  treatment.  The  headache, 
which  persists  for  days  at  the  commencement  and  is  Avith  many  a 
very  distressing  symptom,  may  be  mitigated  by  removing  the  hair 
and  applying  cold  to  the  head.  The  sleeplessness,  with  or  without 
delirium,  may  be  combated  by  quietness,  by  a  moderately  darkened 
room  (although  a  distinction  between  day  and  night  should  be  made 
as  regards  the  amount  of  admitted  light),  and  by  soothing  and 
gentle  dealing  on  the  part  of  the  nurse.  Opiate  and  sedative 
medicines  in  any  form,  although  recommended  by  many  high 
authorities,  must  be  given  with  great  caution,  as  their  use  is  often 
attended  with  danger  in  this  fever,  where  coma  is  apt  to  supervene. 
When  resorted  to,  probably  the  safest  form  is  a  combination  of  the 
bromide  of  potassium  or  ammonium  with  a  guarded  amount  of 
chloral.  The  writer  has  seen  alarming  effects  follow  the  administra 
tion  of  opium.  Occasionally  the  deep  stupor  calls  for  remedies  to 
rouse  the  patient,  and  these  may  be  employed  in  the  form  of  mustard 
or  cantharides  to  the  surface  (calves  of  legs,  nape  of  neck,  over 
region  of  heart,  &c. ),  of  the  cold  affusion,  or  of  enemata  containing 
turpentine.  The  height  of  the  temperature  may  be  a  serious 
symptom,  and  antipyretic  remedies  appear  to  have  but  a  slight  influ 
ence  over  it  as  compared  to  that  which  they  possess  in  typhoid  fever, 
acute  rheumatism,  &c.  The  cold  bath  treatment,  which  has  been 
recommended,  cannot  be  carried  out  without  serious  risk  to  life  in 
the  necessary  movement  of  the  patient.  It  is  a  well-recognized 
rule  that  persons  suffering  from  typhus  fever  ought  not  to  be  moved 
up  in  bed  for  any  purpose  after  the  first  few  days.  Cold  singing 
of  the  hands  and  feet  and  exposed  parts,  or  cold  to  the  head,  may 
often  considerably  lower  the  temperature.  Throughout  the  whole 
progress  of  a  case  the  condition  of  the  bladder  requires  special 
attention,  owing  to  the  patient's  drowsiness,  and  the  regular  use 
of  the  catheter  becomes,  as  a  rule,  necessary  with  the  advance  of 
the  symptoms. 

The  complications  and  results  of  this  fever  fall  to  be  dealt  with 
according  to  the  methods  of  treatment  applicable  to  their  character 
and  extent. 
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TYPHOID  OR  ENTERIC  FEVER. 


Typhoid  or  enteric  fever  (evre/aov,  the  intestine)  is  a  con 
tinued  fever  characterized  mainly  by  its  insidious  onset,  by 
a  peculiar  course  of  the  temperature,  by  marked  abdominal 
symptoms  occurring  in  connexion  with  a  specific  lesion  of 
the  bowels,  by  an  eruption  upon  the  skin,  by  its  uncertain 
duration,  and  by  a  liability  to  relapses. 

This  fever  has  received  various  names,  such  as  gastric 
fever,  abdominal  typhus,  infantile  remittent  fever,  slow 
fever,  nervous  fever,  &c.  Dr  Murchison,  in  reference  to  its 
supposed  origin  in  putridity,  uses  the  term  "pythogenic 
fever,"  but  this  designation  has  not  been  generally  adopted. 
Up  till  a  comparatively  recent  period  typhoid  was  not  dis 
tinguished  from  typhus  fever.  For,  although  it  had  been 
noticed  that  the  course  of  the  disease  and  its  morbid  ana 
tomy  were  different  from  those  of  ordinary  cases  of  typhus, 
it  was  believed  that  they  merely  represented  a  variety  of 
that  malady.  The  distinction  between  the  two  diseases 
appears  to  have  been  first  accurately  made  in  1836  by 
Messrs  Gerhard  and  Pennock  of  Philadelphia,  and  still 
more  fully  demonstrated  by  Dr  A.  P.  Stewart  of  Glasgow 
(afterwards  of  London).  Subsequently  all  doubt  upon  the 
subject  was  removed  by  the  careful  clinical  and  pathological 
observations  made  by  Sir  William  Jenner  at  the  London 
Nature  fever  hospital  (1849-51).  A  clear  distinction  has  been 
of  .  established  between  the  two  fevers,  not  only  as  regards  their 
typhoid,  phenomena  or  morbid  features,  but  equally  as  regards  their 
origin.  While  typhus  fever  is  a  disease  of  overcrowding 
and  poverty,  typhoid  may  occur  where  such  conditions  are 
entirely  excluded ;  and  the  connexion  of  this  malady  with 
specific  emanations  given  off  from  decomposing  organic  or 
faeculent  matters,  or  with  contamination  of  food  or  water 
by  the  products  of  the  disease,  is  now  almost  universally 
admitted.  Alike  in  sporadic  cases  and  in  extensive  epidemic 
outbreaks  the  existence  of  insanitary  conditions  in  house 
drainage,  water  supply,  &c.,  can  in  the  majority  of  instances 
be  made  out.  The  question  whether  such  conditions  alone 
will  suffice  to  beget  this  fever — or,  in  other  words,  its  de 
novo  origin — has,  as  in  the  case  of  typhus,  been  much  dis 
cussed,  and  an  affirmative  opinion  expressed  by  some  high 
authorities.  But  the  same  remark  must  again  be  made  as 
to  the  difficulties  in  the  way  of  maintaining  such  a  position 
in  view  of  the  evidence  of  the  part  played  by  microbes  in 
infective  processes. 

Causes  of  That  all  insanitary  conditions  in  respect  of  drainage  of 
its  out-  houses  and  localities  furnish  the  most  ready  means  for  the 
break,  introduction  of  the  contagion  of  typhoid  there  is  a  general 
agreement,  as  there  is  equally  that  the  most  certain  means 
of  preventing  its  appearance  or  spread  are  those  which 
provide  a  thoroughly  trustworthy  and  secure  drainage,  a 
safe  method  of  disposal  of  sewage,  and  a  pure  and  abundant 
water  supply.  Typhoid  fever  is  much  less  directly  com 
municable  from  the  sick  to  the  healthy  than  typhus.  The 
infective  agent  appears  to  reside  in  the  discharges  from  the 
bowels,  in  which,  particularly  when  exposed  and  under 
going  decomposition,  the  contagium  seems  to  multiply  and 
to  acquire  increased  potency.  Thus  in  sewers,  drains,  &c., 
in  association  with  putrefying  matter,  it  may  increase  in 
definitely,  and  by  the  emanations  given  off  from  such  de 
composing  material  accidentally  escaping  into  houses,  or 
by  the  contamination  of  drinking  water  in  places  where 
wells  or  cisterns  are  exposed  to  faecal  or  sewage  pollution, 
the  contagion  is  conveyed.  Of  the  precise  nature  of  the 
contagious  principle  we  have  as  yet  no  full  information,1 
but  there  appears  to  be  strong  reason  for  believing  that  a 
specific  microbe  or  organism  plays  a  part  in  the  propagation 
of  the  disease.  Still  it  is  obvious  that  for  its  successful 


1  A  bacillus  frequently  noticed  in  certain  tissues  in  cases  of  typhoid 
fever  has  not  yet  been  satisfactorily  proved  to  be  an  organism  character 
istic  of  that  disease,  nor  even  to  be  constantly  present. 


implantation  in  and  effect  upon  the  system  a  peculiar  con 
dition  of  preparedness  or  receptivity  to  the  morbific  agent 
must  be  presupposed  to  exist  in  the  individual,  regarding 
which  also  our  knowledge  is  of  the  vaguest.  There  is 
abundant  evidence  that  one  of  the  vehicles  for  the  con 
veyance  of  the  contagion  is  food,  especially  milk,  which  may 
readily  become  contaminated  with  the  products  of  the  disease 
where  an  outbreak  of  the  fever  has  occurred  in  a  dairy. 

Typhoid  fever  is  most  common  among  the  young,  the  majority 
of  the  cases  occurring  between  the  ages  of  fifteen  and  twenty-five 
(Murchison).  But  children  of  any  age  may  suffer,  as  may  also, 
though  more  rarely,  persons  at  or  beyond  middle  life.  It  is  of  as 
frequent  occurrence  among  the  well-to-do  as  among  the  poor.  The 
greater  number  of  cases  appear  to  occur  in  autumn.  In  all  countries 
this  fever  seems  liable  to  prevail ;  and,  while  some  of  its  features 
may  be  modified  by  climate  and  locality,  its  main  characters  and 
its  results  are  essentially  the  same  everywhere. 

The  more  important  phenomena  of  typhoid  fever  will  be  better  Fatho- 
understood  by  a  brief  reference  to  the  principal  pathological  changes  logical 
which  take  place  during  the  disease.  These  relate  for  the  most  part  changes 
to  the  intestines,  in  which  the  morbid  processes  are  highly  character-  of 
istic,  both  as  to  their  nature  and  their  locality.  The  changes  (to  typhoid. 
be  presently  specified)  are  evidently  the  result  of  the  action  of  the 
contagium  on  the  system,  and  they  begin  to  show  themselves  from 
the  very  commencement  of  the  fever,  passing  through  various  stages 
during  its  continuance.  The  portion  of  the  bowels  in  which  they 
occur  most  abundantly  is  the  lower  part  of  the  small  intestine 
(ileum),  where  the  "solitary  glands  "  and  "  Peyer's  patches  "  on  the 
mucous  surface  of  the  canal  become  affected  by  diseased  action  of  a 
definite  and  progressive  character,  which  stands  in  distinct  relation 
to  the  symptoms  exhibited  by  the  patient  in  the  course  of  the  fever. 
(1)  These  glands,  which  in  health  are  comparatively  indistinct, 
become  in  the  commencement  of  the  fever  enlarged  and  prominent 
by  infiltration  due  to  inflammatory  action  in  their  substance,  and 
consequent  cell  proliferation.  This  change  usually  affects  a  large 
extent  of  the  ileum,  but  is  more  marked  in  the  lower  portion  near 
the  ileo-csecal  valve  (see  ANATOMY).  It  is  generally  held  that  this  is 
the  condition  of  the  parts  during  the  first  eight  or  ten  days  of  the 
fever.  (2)  These  enlarged  glands  next  undergo  a  process  of  slough 
ing,  the  inflammatory  products  being  cast  off  either  in  fragments  or 
en  masse.  This  usually  takes  place  in  the  second  week  of  the  fever. 
(3)  Ulcers  are  thus  formed  varying  in  size  according  to  the  gland 
masses  which  have  sloughed  away.  They  may  be  few  or  many  in 
number,  and  they  exhibit  certain  characteristic  appearances.  Thus 
they  are  frequently,  but  not  always,  oblong  in  shape,  with  their  long 
axis  in  that  of  the  bowel,  and  they  have  somewhat  thin  and  ragged 
edges.  They  may  extend  through  the  thickness  of  the  intestine  to 
the  peritoneal  coat  and  in  their  progress  erode  blood-vessels  or  per 
forate  the  bowel.  This  stage  of  ulceration  exists  from  the  second 
week  onwards  during  the  remaining  period  of  the  fever,  and  even 
into  the  stage  of  convalescence.  (4)  In  most  instances  these  ulcers 
heal  by  cicatrization,  leaving,  however,  no  contraction  of  the  calibre 
of  the  bowel.  This  stage  of  healing  evidently  occupies  a  consider 
able  time,  since  the  process  does  not  advance  at  an  equal  rate  in 
the  case  of  all  the  ulcers,  some  of  which  have  been  later  in  forming 
than  others.  Even  when  convalescence  has  been  apparently  com 
pleted,  some  unhealed  ulcers  may  yet  remain  and  prove,  particularly 
in  connexion  with  errors  in  diet,  a  cause  of  relapse  of  some  of  the 
symptoms,  and  even  of  still  more  serious  or  fatal  consequences. 
The  mesenteric  glands  external  to,  but  in  functional  relation  with, 
the  intestine,  become  enlarged  during  the  progress  of  the  fever,  but 
usually  subside  after  recovery. 

Besides  these  changes,  which  are  well  recognized,  others  more  or 
less  important  are  often  present.  Among  these  may  be  mentioned 
one  which  the  present  writer  has  repeatedly  observed  in  the  severe 
and  protracted  forms  of  this  fever,  namely,  marked  atrophy,  thin 
ning,  and  softness  of  the  coats  of  the  intestines,  even  after  the 
ulcers  have  healed, — a  condition  which  may  not  improbably  be  the 
cause  of  that  long -con  tinned  impairment  of  the  function  of  the 
bowels  so  often  complained  of  by  persons  who  have  passed  through 
an  attack  of  typhoid  fever.  Other  changes  common  to  most  fevers 
are  also  to  be  observed,  such  as  softening  of  the  muscular  tissues 
generally,  and  particularly  of  the  heart,  and  evidences  of  complica 
tions  affecting  chest  or  other  organs,  which  not  unfrequently  arise. 
The  swelled  leg  of  fever  sometimes  follows  typhoid,  as  does  also 
periosteal  inflammation. 

The  symptoms  characterizing  the  onset  of  typhoid  fever  are  very  Progress 
much  less  marked  than  those  of  most  other  fevers,  and  the  disease  of  the 
in  the  majority  of  instances  sets  in  somewhat  insidiously.     Indeed,  disease, 
it  is  no  uncommon  thing  for  patients  with  this  fever  to  go  about 
for  a  considerable  time  after  its  action  has  begun.    The  most  marked 
of  the  early  symptoms  are  headache,  lassitude,  and  discomfort,  to 
gether  with  sleeplessness  and  feverishuess,  particularly  at  "night ; 
this  last  symptom  is  that  by  which  the  disease  is  most  readily  de 
tected  in  its  early  stages.     The  peculiar  courtse  of  the  temperature 
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is  also  one  of  the  most  important  diagnostic  evidences  of  this  fever. 
During  the  first  week  it  has  a  morning  range  of  moderate  febrile 
rise,  but  in  the  evening  there  is  a  marked  ascent,  with  a  fall  again 
towards  morning,  each  morning  and  evening,  however,  showing 
respectively  a  higher  point  than  that  of  the  previous  day,  until 
about  the  eighth  day,  when  in  an  average  case  the  highest  point 
is  attained.  This  varies  according  to  the  severity  of  the  attack  ; 
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Temperature  chart  of  typhoid  fever. 


but  it  is  no  unusual  thing  to  register  104°  or  105°  Fahr.  in  the  even 
ing  and  103°  or  104°  in  the  morning.  Dining  the  second  week  the 
daily  range  of  temperature  is  comparatively  small,  a  slight  morning 
remission  being  all  that  is  observed.  In  the  third  week  the  same 
condition  continues  more  or  less  ;  but  frequently  a  slight  tendency 
to  lowering  may  be  discerned,  particularly  in  the  morning  tempera 
ture,  and  the  febrile  action  gradually  dies  down  as  a  rule  between 
the  twenty-first  and  twenty -eighth  days,  although  it  is  liable  to 
recur  in  the  form  of  a  relapse.  Although  the  patient  may,  during 
the  earlier  days  of  the  fever,  be  able  to  move  about,  he  feels  languid 
and  uneasy  ;  and  usually  before  the  first  week  is  over  he  has  to  take 
to  bed,  and  soon  the  effects  of  the  attack  become  more  apparent. 
He  is  restless,  hot,  and  uncomfortable,  particularly  as  the  day  ad 
vances,  and  his  cheeks  show  a  red  flush,  especially  in  the  evening 
or  after  taking  food.  The  aspect,  however,  is  different  from  the 
oppressed  stupid  look  which  is  present  in  typhus,  and  more  resem 
bles  the  appearance  of  hectic.  The  pulse  in  an  ordinary  case,  al 
though  more  rapid  than  normal,  is  not  accelerated  to  an  extent 
corresponding  to  the  height  of  the  temperature,  and  is,  at  least 
in  the  earlier  stages  of  the  fever,  rarely  above1  100°.  In  severe  and 
protracted  cases,  where  there  is  evidence  of  extensive  intestinal 
ulceration,  the  pulse  becomes  rapid  and  weak,  with  a  dicrotic  char 
acter  indicative  of  cardiac  feebleness.  The  tongue  has  at  first  a 
thin  whitish  fur  and  is  red  at  the  tip  and  edges.  It  tends,  however, 
to  become  dry,  brown  or  glazed  looking,  and  fissured  transversely, 
while  sordes  may  be  present  about  the  lips  and  teeth.  There  is  much 
thirst  and  in  some  cases  vomiting.  Splenic  and  hepatic  enlarge 
ment  may  be  made  out.  From  an  early  period  in  the  disease  abdo 
minal  symptoms  show  themselves  with  greater  or  less  distinctness 
and  are  frequently  of  highly  diagnostic  significance.  The  abdomen 
is  somewhat  distended  or  tumid,  and  pain  accompanying  some 
gurgling  sounds  may  be  elicited  on  light  pressure  about  the  lower 
part  of  the  right  side  close  to  the  groin, — the  region  corresponding 
to  that  portion  of  the  intestine  in  which  the  morbid  changes  already 
referred  to  are  progressing.  Diarrhoea  is  a  frequent  but  by  no  means 
constant  symptom.  When  present  it  may  be  slight  in  amount,  or, 
on  the  other  hand,  extremely  profuse,  and  it  corresponds  as  a  rule 
to  the  severity  of  the  intestinal  ulceratiou.  The  discharges  are 
highly  characteristic,  being  of  light  yellow  colour  resembling  pea 
.soup  in  appearance.  Should  intestinal  haemorrhage  occur,  as  is  not 
unfrequently  the  case  during  some  stage  of  the  fever,  they  may  be 
dark  brown,  or  composed  entirely  of  blood.  The  urine  is  scanty 
and  high-coloured.  About  the  beginning,  or  during  the  course  of 
the  second  week  of  the  fever,  an  eruption  frequently  makes  its 
appearance  on  the  skin.  It  consists  of  isolated  spots,  oval  or  round 
in  shape,  of  a  pale  pink  or  rose  colour,  and  of  about  one  to  one  and 
a  half  lines  in  diameter.  They  are  seen  chiefly  upon  the  abdomen, 
chest,  and  back,  and  they  come  out  in  crops,  which  continue  for 
four  or  five  days  and  then  fade  away.  At  first  they  are  slightly 
elevated,  and  disappear  on  pressure.  In  some  cases  they  are  very 
few  in  number,  and  their  presence  is  made  out  Avith  difliculty  ;  but 
in  others  they  are  numerous  and  sometimes  show  themselves  upon 
the  limbs  as  well  as  upon  the  body.  They  do  not  appear  to  have 
any  relation  to  the  severity  of  the  attack,  and  in  a  veiy  consider 
able  proportion  of  cases  (particularly  in  children)  they  are  entirely 
absent.  Besides  this  eruption  there  are  not  unfrequently  numer 
ous  very  faint  bluish  patches  or  blotches  about  half  an  inch  in 
diameter,  chiefly  upon  the  body  and  thighs.  When  present  the 
rose-coloured  spots  continue  to  come  out  in  crops  till  nearly  the 
end  of  the  fever,  and  they  may  reappear  should  a  relapse  subse 
quently  occur.  These  various  symptoms  persist  throughout  the 
third  week,  usually,  however,  increasing  in  intensity.  The  patient 
becomes  prostrate  and  emaciated  ;  the  tongue  is  dry  and  brown,  the 
pulse  quickened  and  feeble,  and  the  abdominal  symptoms  more 
marked  ;  while  nervous  disturbance  is  exhibited  in  delirium,  in 


tremors  and  jerkings  of  the  muscles  (subsultus  tendinum],  in  drowsi 
ness,  and  occasionally  in  "coma  vigil."  In  severe  cases  the  ex 
haustion  reaches  an  extreme  degree,  although  even  in  such  instances 
the  condition  is  not  to  be  regarded  as  hopeless.  In  favourable  cases 
a  change  for  the  better  may  be  anticipated  between  the  twenty  -first 
and  twenty-eighth  days,  more  usually  the  latter.  It  does  not,  how 
ever,  take  place  as  in  typhus  by  a  well  -  marked  crisis,  but  rather 
by  what  is  termed  a  "lysis"  or  gradual  subsidence  of  the  febrile 
symptoms,  especially  noticeable  in  the  daily  decline  of  both 
morning  and  evening  temperature,  the  lessening  of  diarrhoea,  and  im 
provement  in  pulse,  tongue,  &c.  Convalescence  proceeds  slowly  and 
is  apt  to  be  interrupted  by  relapses  (due  not  unfrequently  to  errors 
in  diet),  which  are  sometimes  as  severe  and  prolonged  as  the  original 
attack,  and  are  attended  with  equal  or  even  greater  risks.  Should 
such  relapses  repeat  themselves,  the  case  may  be  protracted  for  two 
or  three  months,  but  this  is  comparatively  rare. 

Death  in  typhoid  fever  usually  takes  place  from  one  or  other  of  Causes  of 
the  following  causes.  (1)  Exhaustion,  in  the  second  or  third  weeks,  death  in 
or  later.  The  attending  symptoms  are  increasing  emaciation,  weak-  typhoid, 
ness  of  the  pulse,  and  cadaveric  aspect.  Sometimes  sinking  is 
sudden,  partaking  of  some  of  the  characters  of  a  collapse.  (2) 
Haemorrhage  from  the  intestines.  The  evidence  of  this  is  exhibited, 
not  only  in  the  evacuations,  but  in  the  sudden  fall  of  temperature 
and  rise  in  pulse-rate,  together  with  great  pallor,  faintness,  and  rapid 
sinking.  Sometimes  haemorrhage,  to  a  dangerous  and  even  fatal 
extent,  takes  place  from  the  nose.  (3)  Perforation  of  an  intestinal 
ulcer.  This  gives  rise,  as  a  rule,  to  sudden  and  intense  abdominal 
pain,  together  with  vomiting  and  signs  of  collapse,  viz.,  a  rapid 
flickering  pulse,  cold  clammy  skin,  and  the  marked  fall  of  tempera 
ture.  Symptoms  of  peritonitis  (see  PERITONITIS)  quickly  supervene 
and  add  to  the  patient's  distress.  Death  usually  takes  place  within 
24  hours.  Occasionally  peritonitis,  apart  from  perforation,  is  the 
cause  of  death.  (4)  Occasionally,  but  rarely,  hyperpyrexia  (excessive 
fever).  (5)  Complications,  such  as  pulmonary  or  cerebral  inflamma 
tion,  bedsores,  &c. 

Certain  sequelae  are  sometimes  observed,  the  most  important 
being  the  swelled  leg,  periostitis  affecting  long  bones,  general  ill- 
health,  and  anaemia,  with  digestive  difficulties,  often  lasting  for  a 
long  time,  and  sometimes  issuing  in  phthisis.  Occasionally,  after 
severe  cases,  mental  weakness  is  noticed,  but  it  is  usually  of  com 
paratively  short  duration. 

The  mortality  in  typhoid  fever  varies  with  the  character  of  the  Mor- 
outbreak,  the  general  health  and  surroundings  of  the  individuals  tality. 
attacked,  and  other  conditions.     At  one  time  it  was  regarded  as, 
on  an  average,  about  the  same  as  that  of  typhus ;  but  under  modern 
methods  of  treatment  the  chances  of  recovery  are  much  greater,  and 
the  death-rate  ma}1  be  stated  as  about  12  per  cent,  or  perhaps  some 
what  less. 

The  treatment  embraces  those  prophylactic  measures  which  aim  Treat  - 
at  preventing  the  escape  of  sewer  gases  into  dwelling-houses  by  meut. 
careful  attention  to  the  drainage  and  plumber-work,  and  also  secure 
an  abundant  supply  of  pure  water  for  domestic  use  (see  HYGIENE, 
SEWERAGE,  and  VENTILATION).  When  an  outbreak  of  the  fever 
occurs  in  a  family,  all  such  matters  should  be  specially  inquired 
into,  and  the  sources  of  milk  supply  carefully  scrutinized.  The 
discharges  from  the  bowels  of  the  typhoid  patient  should  be  at  once 
disinfected  with  carbolic  acid  or  other  similar  agent,  and  the  greatest 
care  taken  as  to  their  disposal,  with  the  view  of  obviating  any  risk 
of  contamination  of  drinking-water,  &c.  The  general  management 
is  conducted  upon  the  same  principles  as  are  observed  in  the  case 
of  typhus,  except  that  in  typhoid  fever  very  special  care  is  neces 
sary  in  regard  to  diet.  Milk,  the  great  value  of  which  as  a  fever- 
food  was  first  clearly  set  forth  by  Prof.  Gairdner,  is  of  eminent 
service  in  typhoid,  but  it  must  be  administered  with  due  regard  to 
time  and  to  the  digestive  powers  of  the  patient.  When  given  too 
frequently  or  in  too  great  quantity  it  may,  by  its  imperfect  digestion, 
prove  a  source  of  irritation  to  the  bowels.  Even  when  given  with 
every  care  it  may  fail  to  agree,  as  is  proved  by  the  presence  of  un 
digested  curd  in  the  evacuations.  In  such  a  case  its  admixture 
with  lime  water  or  with  peptonizing  agents  may  render  its  digestion 
less  difficult,  but  sometimes  its  use  must  for  a  time  be  suspended. 
It  is.  however,  rare  that  milk  cannot  be  borne  when  carefully  ad 
ministered.  Barley  water  or  simple  soups,  such  as  chicken  broth, 
beef-tea,  &c. ,  are  occasionally  useful  either  as  substitutes  for  or 
adjuvants  to  milk.  All  through  the  fever  the  patient  should  be 
fed  at  regular  periods — not,  as  a  rule,  oftener  than  once  in  one  and 
a  half  or  two  hours — although  in  the  intervals  water  or  other  fever- 
drink  may  be  given  from  time  to  time.  In  convalescence  the  diet 
should  still  be  largely  milk  and  soft  matters,  such  as  custards,  light 
puddings,  meat  jellies,  boiled  bread  and  milk,  &c.,  but  other  solid 
foods,  with  the  exception  of  fish,  should  be  for  a  long  time  avoided. 
In  changing  the  diet  it  is  of  importance  to  note  its  effect  upon 
the  temperature,  which  may  sometimes  be  considerably  disturbed 
from  this  cause,  even  after  the  apparent  subsidence  of  all  febrile 
action.  Stimulants,  although  unnecessary  in  a  large  proportion 
of  cases,  are  occasionally  called  for  when  there  is  great  exhaustion, 
and  in  prolonged  attacks.  Their  effect,  however,  should  be  care- 
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fully  watched.  They  are  usually  best  administered  in  the  form  of 
pure  spirit. 

The  more  prominent  symptoms  which  mark  the  course  of  typhoid 
fever  frequently  call  for  special  treatment.  Thus,  when  the  fever 
continues  long,  with  little  break  in  its  course,  the  employment  of 
remedies  to  control  its  action  (antipyretics)  may  often  be  resorted 
to  with  benefit.  Such  drugs  as  quinine,  salicin,  salicylic  acid,  and 
salicylate  of  soda,  kairin,  antipyriu,  antifebrin,  &c.  (in  ten  to  thirty 
grain  doses  of  one  or  other),  may  frequently  break  in  upon  the  con 
tinuity  of  the  fever,  and  by  markedly  lowering  the  temperature 
relieve  for  a  time  the  body  from  a  source  of  waste,  and  aid  in 
tranquillizing  the  excited  nervous  system.  The  times  for  their 
administration  are  either  one  or  two  hours  before  the  usual  maximum 
temperature  or  during  the  period  of  remission.  These  remedies 
may,  however,  fail,  or  by  inducing  sickness  or  great  prostration  and 
depression  of  the  circulation  require  to  be  discontinued.  For  a 
similar  purpose  the  cold  bath  is  recommended  by  many  high 
authorities  and  is  regularly  employed  in  Germany.  The  method 
recommended  by  Liebenneister  is  this  :  ' '  When  the  temperature 
rises  above  104°  Fahr.,  the  patient  should  be  placed  in  a  bath  of 
about  94°,  which  is  gradually  cooled  down  by  the  addition  of  cold 
water  to  68°  Fahr.,  and  remain  immersed  for  twenty  or  thirty 
minutes,  the  limbs  being  all  the  while  gently  nibbed.  He  should 
then  be  put  back  into  bed."  Another  method  is  that  of  Dr  Brand 
of  Stettin  :  "When  the  patient's  temperature  attains  102°  Fahr., 
he  should  be  placed  in  a  tepid  bath  of  70°  and  allowed  to  remain 
till  a  sense  of  coldness  or  shivering  is  produced,  which  usually 
occurs  in  from  five  to  twenty  minutes."  By  such  means  no  doubt 
the  temperature  can  often  be  reduced  2°  or  3°  Fahr. ,  but  it  is  very 
apt  to  rise  again  and  the  bath  must  then  be  repeated.  It  is  claimed 
by  the  advocates  of  this  method  of  treatment  that  it  has  been  suc 
cessful  in  diminishing  greatly  the  mortality  of  typhoid  fever,  but 
they  hold  at  the  same  time  that  its  sxiccess  in  large  measure  depends 
upon  its  employment  from  an  early  stage  in  the  disease.  British 
physicians  are  much  divided  upon  the  point,  many  high  authorities 
agreeing  in  its  marked  utility,  while  others  no  less  eminent  regard 
it  as  fraught  with  danger  from  the  frequent  movement  of  the 
patient  from  bed,  the  shock  to  the  system,  and  the  risk  of  haemor 
rhage,  pneumonia,  or  other  complications,  and  as  a  plan  of  treat 
ment  difficult  of  being  carried  out  in  ordinary  practice.  Although 
employed  in  some  fever  hospitals  and  with  apparent  success,  it  has 
not  yet  commended  itself  for  general  adoption.  Other  methods  of 
applying  cold,  while  probably  less  effectual  than  the  bath,  are  much 
more  available,  as,  for  example,  the  tepid  or  cold  pack,  the  frequent 
sponging  of  portions  of  the  body  with  cold  water,  or  the  applica 
tion  of  icebags  to  the  head.  The  present  writer  has  resorted  to 
these  methods  in  many  cases  of  typhoid  fever,  with  the  effect  of 
markedly  lowering  a  high  temperature.  When  diarrhoea  is  ex 
cessive  it  may  be  restrained  by  such  remedies  as  chalk,  bismuth, 
Dover's  powder,  &c.  Hemorrhage  is  dealt  with  by  preparations  of 
ergot,  or  by  acetate  of  lead,  gallic  acid,  or  other  styptics.  In  the 
event  of  perforation  of  the  bowel  opium  is  the  only  means  avail 
able  to  lessen  the  distress  attending  that  fatal  occurrence. 

In  the  convalescent  stage,  and  even  after  apparently  complete 
recovery,  the  utmost  care  should  be  observed  by  the  patient  as  to 
diet,  all  hard  and  indigestible  substances  being  dangerous  from 
their  tendency  to  irritate  or  reopen  unhealed  ulcers,  and  bring  on 
a  relapse  of  the  fever  or  cause  a  sudden  perforation.  Lastly,  the 
general  health  demands  careful  attention  for  a  length  of  time, 
in  view  of  the  remoter  risks  of  chest  and  other  diseases  already 
alluded  to. 

EELAPSING  FEVEK. 

This  is  a  continued  fever  occasionally  appearing  as  an 
epidemic  in  communities  suffering  from  scarcity  or  famine. 
It  is  characterized  mainly  by  its  sudden  invasion,  with 
violent  febrile  symptoms,  which  continue  for  about  a  week 
and  end  in  a  crisis,  but  are  followed,  after  another  week, 
by  a  return  of  the  fever. 

This  disease  has  received  many  other  names,  the  best 
known  of  which  are  famine  fever,  short  fever,  synocha, 
bilious  relapsing  fever,  recurrent  typhus,  and  spirillum 
fever.  As  in  the  case  of  typhoid,  relapsing  fever  was  long 
believed  to  be  simply  a  form  of  typhus.  The  distinction 
between  them  appears  to  have  been  first  clearly  established 
in  1826,  in  connexion  with  an  epidemic  in  Ireland.  Out 
breaks  of  relapsing  fever  have  occurred  in  all  parts  of  the 
world  at  times  and  in  places  where  famine  has  arisen  ;  but 
the  disease  has  been  most  closely  observed  and  studied  in 
epidemics  in  Great  Britain  and  Ireland,  Germany,  Poland, 
Russia,  America,  and  India.  It  has  frequently  been  found 
to  prevail  along  with  an  epidemic  of  typhus  fever. 


Relapsing  fever  is  highly  contagious,  and  appears,  like  typhus, 
to  be  readily  communicated  by  the  exhalations  from  the  body.  With 
respect  to  the  nature  of  the  contagion,  certain  important  and  inter 
esting  observations  have  been  made.  In  1873  Obermeier  discovered 
in  the  blood  of  persons  suffering  from  relapsing  fever  minute 
organisms  in  the  form  of  spiral  filaments  of  the  genus  Spiroch&tc 
(see  vol.  xxi.  p.  399,  fig.  1,  n),  measuring  in  length  -^^  to  -rsW 
inch  and  in  breadth  TTOTSTF  *°  wrinr  inch,  and  possessed  of  rotatory 
or  twisting  movements.  This  organism  has  received  the  name  of 
Spirillum  obcrmeieri.  It  appears  to  be  present  in  abundance  dur 
ing  the  height  of  the  febrile  symptoms,  and  is  not  seen  during  the 
interval  until  the  relapse  is  impending,  when  it  is  again  present  as 
before.  This  observation  has  been  confirmed  by  numerous  investi 
gators,  and  it  has  been  found  that  inoculation  with  the  blood 
containing  these  Spirilla  produced  the  symptoms  of  relapsing  fever 
in  both  men  and  animals.  Comparatively  little  is  as  yet  known  of 
the  life-history  of  these  organisms,  and  the  question  whether  they 
are  to  be  regarded  as  the  prime  source  of  the  disease  or  as  mere 
accompaniments  affords  ground  for  difference  of  opinion  (see  PATH 
OLOGY,  vol.  xviii.  p.  403) ;  nevertheless  their  discovery  and  the  con 
ditions  of  their  presence  already  mentioned  are  noteworthy  facts  in 
reference  not  only  to  the  pathology  of  this  fever  but  also  to  the 
general  doctrine  of  infectiveness  in  disease-processes.  The  most  con 
stantly  recognized  factor  in  the  origin  and  spread  of  relapsing  fever 
is  destitution  ;  but  this  cannot  be  regarded  as  more  than  a  predis 
posing  cause  favouring  the  reception  and  propagation  of  the  morbific 
agent,  since  in  many  lands  widespread  and  destructive  famines  have 
prevailed  without  any  outbreak  of  this  fever.  Instances,  too,  have 
been  recorded  where  epidemics  were  distinctly  associated  with  over 
crowding  rather  than  with  privation.  Relapsing  fever  is  most 
commonly  met  with  in  the  young.  One  attack  does  not  appear  to 
protect  from  others,  but  rather,  according  to  some  authorities,  en 
genders  liability. 

The  extreme  contagiousness  of  relapsing  fever  has  occasionally 
been  shown  by  its  spreading  widely  when  introduced  into  a  district, 
even  among  those  who  had  not  become  predisposed  by  destitution 
or  other  depressing  conditions.  The  contagion, -like  that  of  typhus, 
appears  to  be  most  active  in  the  immediate  vicinity  of  the  patient 
and  to  be  greatly  lessened  by  the  access  of  fresh  air.  It  is  capable 
of  being  conveyed  by  clothing.  The  incubation  of  the  disease  is 
about  one  week.  The  symptoms  of  the  fever  then  show  themselves 
with  great  abruptness  and  violence  by  a  rigor,  accompanied  with 
pains  in  the  limbs  and  severe  headache.  The  febrile  phenomena 
are  very  marked,  and  the  temperature  quickly  rises  to  a  high  point 
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Temperature  chart  of  relapsing  fever. 

(105°-107°  Fahr.),  at  which  it  continues  with  little  variation,  while 
the  pulse  is  rapid  (100-140),  full,  and  strong.  There  is  intense 
thirst,  a  dry  brown  tongue,  bilious  vomiting,  tenderness  over  the 
liver  and  spleen,  and  occasionally  jaundice.  Sometimes  a  peculiar 
bronzy  appearance  of  the  skin  is  noticed,  but  there  is  no  character 
istic  rash  as  in  typhus.  There  is  much  prostration  of  strength. 
After  the  continuance  of  these  symptoms  for  a  period  of  from  five 
to  seven  days,  the  temperature  suddenly  falls  to  the  normal  point 
or  below  it,  the  pulse  becomes  correspondingly  slow,  and  a  profuse 
perspiration  occurs,  while  the  severe  headache  disappears  and  the 
appetite  returns.  Except  for  a  sense  of  weakness,  the  patient  feels 
well  and  may  even  return  to  work,  but  in  some  cases  there  remains 
a  condition  of  great  debility,  accompanied  with  rheumatic  pains  in 
the  limbs.  This  state  of  freedom  from  fever  continues  for  about  a 
week,  when  there  occurs  a  well-marked  relapse  with  scarcely  less 
abruptness  and  severity  than  in  the  first  attack,  and  the  whole 
symptoms  are  of  the  same  character,  but  they  do  not,  as  a  rale, 
continue  so  long,  and  they  terminate  in  a  crisis  in  three  or  four 
days,  after  which  convalescence  proceeds  satisfactorily.  Second, 
third,  and  even  fourth  relapses,  however,  may  occur  in  exceptional 
cases. 

The  mortality  in  relapsing  fever  is  comparatively  small,  about  5  Mor- 
per  cent,  being  the  average  death-rate  in  epidemics  (Murchison).  tality, 
The  fatal  cases  occur  mostly  from  the  complications  common  to  &c. 
continued  fevers.     The  treatment  is  essentially  the  same  as  that 
for  typhus  fever  (see  above).  (J.  0.  A.) 
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PART  I. — HISTORICAL. 

rnYPOGRAPHY  (writing  by  types)  is  the  art  of  print- 
_1_  ing  (cast-metal)  movable  types  on  paper,  vellum,  &c. 
It  is  quite  distinct,  not  only  from  writing,  but  from  xylo 
graphy  or  wood-engraving,  i.e.,  the  art  of  cutting  figures, 
letters,  or  words  on  blocks  of  wood  and  taking  impressions 
from  such  blocks,  by  means  of  ink  or  any  other  fluid 
coloured  substance,  on  paper  or  vellum. 

Possibly  the  earliest  attempt  to  describe  the  art  of  typography 
is  that  iu  the  Dunatus  issued  by  Peter  Schoeffer,  perhaps  before 
1456,  the  colophon  of  which  says  that  it  was  finished  "  Arte  nova 
imprimendi  seu  caracterizaudi  [from  character  =  letter]  .  .  .  absque 
calami  exaratioue."  Fust  and  Schoeffer  in  the  Mainz  psalter  of 
1457  said  that  it  was  formed  by  an  "adinventio  artificiosa  impri 
mendi  ac  caracterizandi  absque  calami  ulla  exaratione."  The  colo 
phon  of  the  Catholicon  of  1460  is  more  precise,  and  says  that  the 
book  was  printed  ' '  non  calami,  stili,  aut  pennre  suffragio,  sed  mira 
patronarum  formarumque  concordia,  proporcione,  ac  modulo."  In 
1462  Albrecht  Pfister  had  "gedrucket "  the  Four  Histories.  In  the 
Liber  Sextus  Decretalium,  published  in  1465,  Fust  and  Schoeffer 
say  that  it  was  completed  "uon  atramento  ["atrameuto  commuui," 
in"  the  Justinianus  of  1468  and  1472],  pluinali  canua  neque  area, 
sed  artificiosa  quadani  adinventione  imprimendi  seu  caracterizandi," 
a  phrase  which  they  slightly  varied  in  Cicero's  Qfficia,  issued  iu 
the  same  year:  "non  atramento,  plumali  canna  neque  serea,  sed 
-irte  quadam  perpulcra. "  The  edition  of  St.  Jerome's  E2ristlcs  of 
1470  is  said  to  have  been  completed  by  an  "ars  impressoria,"  the 
Decrctum  Gratiani  of  1472  by  an  "ars  qusedam  ingeniosa  impri 
mendi,"  the  Dyalogus  of  1478  by  an  "ars  magistra."  "We  find 
further — "ars  sancta"  or  "divina,"  "nova  ars  scribendi,"  "uovum 
exscribendi  genus  prope  divinum,"  "sculptoria  archetyporuin  ars," 
"ars  mirifica  formaudi,"  "ars  excusoria,"  "nova  imprimendi  ratio," 
"ars  pressune,"  "  chalcotypa  ars,"  "  chalcographia "  (1472  and 
later),  "chalcographia  excusoria  impressoriaque,"  "libraria  ini- 
})ressio,"  "  empryntynge  "  (Caxton,  1482),  "prenterei"  (Schoeffer, 
1492),  "truckery"  (1505),  "impression  des  livres"  (1498),  and 
"  preuten." 

The  early  printers  called  themselves,  or  were  called  by  others, 
"librorurn  prothocaraguiatici "  (Gramm.  Rhythm.,  1468),  "impres- 
sores  libromm,"  "exsculptor  librorum "  (Jensou,  1471),  "  chal- 
cographus"  (1473;  Hain,  13036),  "magister  artis  impressoriae, " 
"  boeckpriuter  "  ;  and  during  the  16th  century  we  find  them  still 
frequently  called  "  chalcotypus"  and  "  chalcographus. " 

The  types  were  at  first  designated  more  by  negative  than  positive 
expressions.  In  1468  they  were  called  "caragma,"  later  on  "car- 
acter"  or  "character,"  "archetipaj  notse"  (1473;  Hain,  13036), 
"  sculptoria  archetyporum  ars,"  "chalcotypa  ars,"  "formse,"  "ar- 
tificiosissinue  iniprimendorum  librorum  forma. "  We  soon  hear 
also  of  the  process  and  material  by  which  they  were  produced. 
The  Gra»imatica  of  1468,  published  by  Schoeffer,  says  that  it  was 
"cast"  (sum  fusus  libellus).  In  1471  "senese  formula;"  are  spoken 
of  ;  and  Bernardus  Cenninus  and  his  son  say  that  they  had  printed 
the  Virgil  "expressis  ante  calibe  caracteribus  et  deinde  fusis  literis" 
(witli  letters  first  cut  into  steel  and  then  cast).  In  1473  Friedrich 
Creusner  at  Nuremberg  says  that  he  had  "  cut "  (sculpsit)  the  work 
of  Diogenes  (Hain,  6192).  Johan  Zeiner  of  Ulm  says  in  1474  that 
he  had  perfected  a  book,  not  with  the  pen,  but  with  letters  of  metal 
(stagneis  caracteribus).  In  1474  Joh.  Ph.  de  Lignamine  speaks  of 
"metallicse  forms."  In  1476  Husner  of  Strasburg  represents  the 
Nider  as  being  printed  with  "  letters  cut  of  metal  (litteris  sculptis 
artificiali  certe  conatu  ex  sere)."  Nicolas  Jenson  printed  in  1480 
with  letters  "cut  and  cast"  (sculptis  ac  conflatis). 

The  word  typographies  does  not  seem  to  occur  before  1488,  when 
it  was  used  in  the  preface  of  P.  Stephanus  Dulcinius  Scalse  to  the 
Ast ronomicon  of  Manilius,  printed  in  that  year  at  Milan  by  Antonius 
Zarotus  ;l  in  1498  Erasmus  uses  it  in  a  letter  (dated  13th  Feb.)  to 
Christiauus,  a  Liibeck  merchant;2  and  in  1517  Johau  Schoeffer 
applies  the  word  to  himself  in  the  colophon  of  the  JSneas  Sylvius 
published  by  him.  But  of  the  use  of  the  word  typographic,  no 
earlier  instance  is  known  than  1520,  in  which  year  Gerardus  JTovio- 
magus  ( =  Geldenhaurius)  in  his  Lucubratiuncula  de  Batavorum 
Insiila  (pref.  to  Nicol.  Buscoducensis,  dated  1520)  says:  "inventa 
Germanorum  .  .  .  bombarda  videlicet,  typographia,  pyxis  char- 
taque  nautica  ; "  and  Johan  Schott,  a  printer  of  Strasburg,  in  the 
Geogr.  Ptolem.  published  by  him,  describes  his  grandfather,  Johan 
Mentelin,  as  "primus  typographic  inventor."  Gerardus,  it  may 
be  added,  borrowed  the  whole  passage  from  Pet.  Montanus  (li.  1 
Adcig.,  published  a.  1504),  who  has  chalcographia  instead  of  typo- 

1  .Maittaire,  Annales  Typoyr.,  i.  508,  note  1. 

2  Ojtp.,  iii.  col.  24. 


graphia.  Meermau  indeed3  speaks  of  a  use  of  the  word  typographia. 
(or  at  least  of  typographus)  earlier  than  1520,  and  refers  to  the  preface 
of  Bernardiims  Veronensis  in  the  edition  of  Tibullus,  Catullus,  and 
Propertius  published  at  Venice  in  1493  by  Symon  Bevilaqua,  "at 
least,"  Meerman  adds,  "as  it  (the  preface)  is  read  in  the  AnnaL 
Typogr.  of  Maittaire,  i.  560,  2ded."  But  on  page  560  Maittaire 
quotes  the  first  two  lines  of  Bernardinus's  preface  (till  dicit)  and 
then  adds:  "Greeds  characteribus  destitutus,  typqgraphus  necesse 
habuit  hiatus  in  commentario  hie  illic  relinquere,"  which  is  evi 
dently  Maittaire's  own  remark,  not  that  of  Bernardinus.  The  pre 
sent  writer  at  least  has  been  unable  to  find  such  a  passage  in  the 
Tibullus. 

Although  the  art  of  writing  and  that  of  block-printing 
both  differ  widely  from  printing  with  movable  metal  types, 
yet  this  last  process  seems  to  have  been  such  a  gradual 
transition  from  block-printing,  and  block-printing  in  its 
turn  to  have  been  such  a  natural  outcome  of  the  many 
trials  that  were  probably  made  to  produce  books  in  some 
more  expeditious  manner  than  could  be  done  with  hand 
writing,  that  a  cursory  glance  at  these  two  processes  will 
not  seem  out  of  place,  all  the  less  as  a  discussion  on  the 
origin  and  progress  of  typography  could  hardly  be  under 
stood  without  knowing  the  state  of  the  literary  develop 
ment  at  the  time  that  printing  appeared. 

The  art  of  printing,  i.e.,  of  impressing  (by  means  of  First 
certain  forms  and  colours)  figures,  pictures,  letters,  words,  attempts 
lines,  whole  pages,  <tc.,  on  other  objects,  as  also  the  art  of  ?*  j?™*- 
engraving,  which  is  inseparably  connected  with  printing,  "' 
existed  long  before  the  15th  century.     Not  to  go  back  to 
remoter  essays,  there  is  reason  to  suppose  that  mediaeval 
kings  and  princes  (among  others  William  the  Conqueror) 
had  their  monograms  cut  on  blocks  of  wood  or  metal  in 
order  to  impress  them  on  their  charters.     Such  impressions 
from  stamps  are  found  instead  of  seals  on  charters  of  the 
15th  century.      Manuscripts  of  the   12th   century  show 
initials  which,  on  account  of  their  uniformity,  are  believed 
to  have  been  impressed  by  means  of  stamps  or  dies.4     But 
the  idea  of  multiplying  representations  from  one  engraved 
plate  or  block  or  other  form  was  unknown  to  the  ancients, 
whereas  it  is  predominant  in  what  we  call  the  art  of  block- 
printing,  and  especially  in  that  of  typography,  in  which 
the  same  types  can  be  used  again  and  again. 

Block-printing  and  printing  with  movable  types  seem  to  have  East 
been  practised  in  China  and  Japan  long  before  they  were  known  in  Asiatic 
Europe.  It  is  said  that  in  the  year  175  the  text  of  the  Chinese  printing, 
classics  was  cut  upon  tablets,  which  were  erected  outside  the  uni 
versity,  and  that  impressions  were  taken  of  them,  some  of  which 
are  said  to  be  still  in  existence.  Printing  from  wooden  blocks  can 
be  traced  as  far  back  as  the  6th  century,  when  the  founder  of  the 
Suy  dynasty  is  said  to  have  had  the  remains  of  the  classical  books 
engraved  on  wood,  though  it  was  not  until  the  10th  century  that 
printed  books  became  common.  In  Japan  the  earliest  example  of 
block-printing  dates  from  the  period  764-770,  when  the  empress 
Shiyau-toku,  in  pursuance  of  a  vow,  had  a  million  small  wooden 
toy  pagodas  made  for  distribution  among  the  Buddhist  temples  and 
monasteries,  each  of  which  was  to  contain  a  dharani  out  of  the 
Buddhist  Scriptures  entitled  "  Vimala  nirbhasa  Sutra,"  printed  on 
a  slip  of  paper  about  18  inches  in  length  and  2  in  width,  which  was 
rolled  up  and  deposited  in  the  body  of  the  pagoda  under  the  spire. 
In  a  journal  of  the  period,  under  the  year  987,  the  expression 
"printed"  book"  (sitri-hon)  is  found  applied  to  a  copy  of  the  Bud 
dhist  canon  brought  back  from  China  by  a  Buddhist  priest.  This, 
of  course,  must  have  been  a  Chinese  edition  ;  but  the  use  of  the 
term  implies  that  printed  books  were  already  known  in  Japan.  It 
is  said  that  the  Chinese  printed  with  movable  types  (of  clay)  from 
the  middle  of  the  llth  century.  The  authorities  of  the  British 
Museum  exhibit  as  the  earliest  instance  of  Corean  books  printed 
with  movable  types  a  work  printed  in  1337.  To  the  Coreans  is 
attributed  the  invention  of  copper  types  in  the  beginning  of  the 
15th  century  ;  and  an  inspection  of  books  bearing  dates  of  that 

3  Orig.  Typogr.,  L  p.  32,  note  ex. 

4  Passavant,   Le  Peintre-Graveur,  i.  18,    Leipsic,    1860-64  ;  John 
Jackson,   Wood- Engraving,  London,  1839  ;  Bucher,  Gesch.  der  teckn. 
Kiinste,  p.  362  sq. 
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period  seems  to  show  that  they  used  such  types,  even  if  they  did 
not  invent  them.1 

From  such  evidence  as  we  have  it  would  seem  that 
Europe  is  not  indebted  to  the  Chinese  or  Japanese  for  the 
art  of  block-printing,  nor  for  that  of  printing  with  movable 
types. 

MS.  In  Europe,  as  late  as  the  second  half  of  the  14th  cen- 

period.  tury,  every  book  (including  school  and  prayer  books),  and 
every  public  and  private  document,  proclamation,  bull, 
letter,  &c.,  was  written  by  hand ;  all  figures  and  pictures, 
even  playing-cards  and  images  of  saints,  were  drawn  with 
the  pen  or  painted  with  a  brush.  In  the  13th  century 
there  already  existed  a  kind  of  book  trade.  The  organi 
zation  of  universities  as  well  as  that  of  large  ecclesiastical 
establishments  was  at  that  time  incomplete,  especially  in 
Italy,  France,  and  Germany,  without  a  staff  of  scribes  and 
transcribers  (scriptores),  illuminators,  lenders,  sellers,  and 
custodians  of  books  (stationarii  librorum,  librarii),  and  per- 
f/amenarii,  i.e.,  persons  who  prepared  and  sold  the  vellum 
or  parchment  required  for  books  and  documents.  The 
books  supplied  were  for  the  most  part  legal,  theological, 
and  educational,  and  are  calculated  to  have  amounted  to 
above  one  hundred  different  works.  As  no  book  or  docu 
ment  was  approved  unless  it  had  some  ornamented  and 
illuminated  initials  or  capital  letters,  there  was  no  want 
of  illuminators.  The  workmen  scribes  and  transcribers 
were,  perhaps  without  exception,  caligraphers,  and  the 
illuminators  for  the  most  part  artists.  Beautifully  written 
and  richly  illuminated  manuscripts  on  vellum  became 
objects  of  luxury  which  were  eagerly  bought  and  treasured 
up  by  princes  and  people  of  distinction.  Burgundy  of 
the  15th  century,  with  its  rich  literature,  its  wealthy 
towns,  its  love  for  art,  and  its  school  of  painting,  was  in 
this  respect  the  centre  of  Europe,  and  the  libraries  of  its 
dukes  at  Brussels,  Bruges,  Antwerp,  Ghent,  &c.,  contained 
more  than  three  thousand  beautifully  illuminated  MSS. 
Classes  Iii  speaking  of  the  writing  of  the  manuscripts  of  the 
of  writ-  ]5th  and  two  preceding  centuries,  it  is  essential  to  dis 
tinguish,  in  each  country,  between  at  least  four  different 
classes  of  writing,  and  two  of  these  must  be  again  sub 
divided  each  into  two  classes.  All  these  different  kinds  of 
writing  were,  in  the  first  instance,  taken  as  models  for 
cutting  such  portions  of  text  as  were  intended  to  illustrate 
and  explain  the  figures  in  block-books,  and  afterwards  as 
models  for  the  types  used  in  the  printing  of  books  and 
documents. 

(1)  The  book  hand,  that  is,  the  ordinary  writing  of  legal,  theo 
logical,  and  devotional  books,  was  used  by  the  official  transcribers 
of  the  universities  and  churches.  These  men  had  received  a  more 
or  less  learned  education,  and  consequently  wrote  or  transcribed 
books  with  a  certain  pretence  of  understanding  them  and  of  being 
able  to  write  with  greater  rapidity  than  the  ordinary  caligrapher. 
Hence  their  writing  may  be  called  (a)  the  current  or  cursive  book 
hand,  of  which  a  good  many  illustrations  may  be  found  in  \Vilh. 
Schnm,  Exempla  Codicum  Amplon.  Erfurtcnsium.  Quite  distinct 
from  this  current  writing,  and  much  clearer  and  more  distinct,  is 
(b)  the  upright  or  set  book  hand,  which  was  employed  by  some 
writers  who  worked  for  universities  and  churches,  and  also  by  a  good 
many  who  may  be  presumed  to  have  worked  in  large  cities  and  Com 
mercial  towns  for  schools  and  the  people  in  general  without  uni 
versity  connexion.  (2)  In  the  church  hand  (Gothic  or  black  letter) 
were  produced  transcripts  of  the  Bible,  missals,  psalters,  and  other 
works  intended  for  use  in  churches  and  private  places  of  worship. 
This  writing  we  may  again  subdivide  into  two  classes,— (a)  the  orna 
mental  or  caligraphic  writing,  found  exclusively  in  books  intended 
for  use  in  churches  or  for  the  private  use  of  wealthy  and  distin 
guished  persons,  and  (b)  the  ordinary  upright  or  set  diurch  hand, 
employed  for  less  ornamental  and  less  expensive  books.  (3)  The 
letter  hand  may  be  said  to  be  intermediate  between  the  set  literary 
book  hand  and  the  set  literary  church  hand,  and  to  differ  but  little 
from  either.  It  was  employed  in  all  public  documents  of  the 
nature  of  a  letter.  (4)  The  court  or  clutrter  hand  was  used  for 
charters,  title-deeds,  papal  bulls,  &c. 

1  See  Ern.  Satow,  "On  the  Early  Hist,  of  Printing  in  Japan,"  in 
Trans.  Asiat.  Soc.  of  Japan,  x.  48  sq.;  and  Stan.  Julien,  "Documents 
sur  1'Art  dlmprimer,"  &c.,  in  Jonrn.  Asiat.,  4me  ser.,  ix.  505. 


Dypold  Labur  (Lauber),  a  teacher  and  transcriber  at  Hagenau  in  15th- 
Gerniany,  is  known  to  have  carried  on  a  busy  trade  in  manuscripts  century 
just  about  the  time  of  the  invention  of  printing.  His  prospectuses,  books, 
in  handwriting  of  about  the  middle  of  the  15th  century,  announce  written, 
that  whatever  books  people  wish  to  have,  large  or  small,  "geistlk-h 
oder  weltlich,  hiibsch  gemolt,"  are  all  to  be  found  at  Dypold  Lauber's 
the  scribe.  He  had  in  stock  Gesta  Romanorum,  mil  den  Vigurcn 
gemolt ;  poetical  works  (Parcival,  Tristan,  Freidank)  ;  romances  of 
chivalry  (Der  Witfarn  Hitter  ;  Von  eime  Getruwen  Ritler  dcr  sin 
cigcn  Hertze  gab  umb  einer  schonen  Frowcn  willcn  ;  Der  Rittcr  untcr 
dem  Zuber) ;  Biblical  and  legendary  works  (A  Rimed  Bible  ;  A 
Psalter,  Latin  and  German  ;  Epistetn  und  Evanyclicn  durch  das 
Jor ;  Vita  Christy ;  Das  gantzc  Passional,  wintcrteil  und  summcrtcil ; 
devotional  books  (Bellial ;  Der  Sclen  Trost ;  Der  Roscnkrantz  ;  Die 
zehn  Gebot  mit  Glosen;  Small  BeUe-Bucher};  and  books  for  the 
people  (Gute  bewchrte  Artznien-Bucher ;  Gemolte  Loss-Biicher,  i.e., 
fortune-telling  books  ;  Schachtzabel  gemolt).  The  lower  educational 
books  consisted  for  the  most  part  of  the  Abecedaria,  containing  the 
alphabet,  the  Lord's  prayer,  the  creed,  and  one  or  two  prayers  ;  the 
Donatus,  a  short  Latin  grammar  extracted  from  the  work  of  Julius 
Donatus,  a  Roman  grammarian  of  the  4th  century,  and  distinctly 
mentioned  in  a  school  ordinance  of  Bautzen  of  1418  ;  the  Doctrinnlc, 
a  Latin  grammar  in  leonine  verse,  compiled  by  Alexander  Callus 
(or  De  Villa  Dei),  a  minorite  of  Brittany  of  the  13th  century  ;  the 
Summula  Logica  of  Petrus  Hispauus  (afterwards  Pope  John  XXL), 
used  in  the  teaching  of  logic  and  dialectics  ;  and  Dionysius  Cato's 
Disticha  de  Moribus,  and  its  supplement  called  Facctus,  with  the 
Floretus  of  St  Bernard,  used  in  the  teaching  of  morals.  As  helps  to 
the  clergy  in  their  attempts  to  educate  the  lower  classes,  and  as  a 
means  of  assisting  and  promoting  private  devotion,  there  were 
picture  books  accompanied  with  an  easy  explanatory  text,  for  the 
most  part  representations  of  the  mystic  relation  between  the  Old 
and  New  Testaments  (typology).  Among  these  books  the  Biblia 
J'aujxrum-  stands  first.  It  represents  pictorially  the  life  and 
passion  of  Christ,  and  there  exist  MSS.  of  it  as  early  as  the  13th 
century,  in  some  cases  beautifully  illuminated.3  A  richly  illumi 
nated  MS.  of  it,  executed  in  the  Netherlands  £.  1400,  is  in  the 
British  Museum  (press-mark,  King's,  5),  and  also  fragments  of  one  of 
the  14th  century  (press-mark,  31,303).  A  remodelling  and  develop 
ment  of  this  work  is  the  Speculum  Humanse  Salvationis,  a  work  in 
rhyme  of  the  14th  century,  which  in  forty-five  chapters  represents 
the  Bible  history  interwoven  with  Mariolatry  and  legend.  Of  this 
work  the  Paris  national  library  and  arsenal  library  each  possesses  a 
MS.  composed  in  1324,  whereas  the  British  Museum  has  nine  MSS. 
(six  being  illuminated)  of  the  14th  and  15th  centuries,  written  in 
the  Netherlands,  Germany,  France,  and  England,  one  (press-mark, 
16,578)  bearing  the  distinct  date  1379  and  another  (press-mark, 
Egerton,  878)  that  of  1436.  A  work  of  a  similar  nature  is  the 
Apocalypsis,  of  which  at  least  two  recensions  with  illustrations  may 
be  pointed  out.  One  gives  the  text  as  we  know  it,  with  or  without 
commentary,  for  which  cf.  Brit.  Mus.,  17,333  (French),  18,633 
(French,  but  written  in  England),  Reg.  2  D.  xiii.,  and  22,493 
(French), — all  four  early  14th  century.  Another  is  more  a  short 
history  or  biography  of  St  John,  but  the  illustrations  follow  those 
of  the  former  work  very  closely ;  cf.  Brit.  Mus.,  19,896  (15th  century, 
German).  It  is  this  last  recension  which  agrees  with  the  block- 
book  to  be  mentioned  hereafter.  Other  devotional  works  are  the 
Ars  Moriendi,  the  Antichrist,  and  other  works  which  will  be  found 
mentioned  among  the  block-books. 

Block-Printing  or  Xylography. 

When  all  this  writing,  transcribing,  illuminating,  «tc.,  Block- 
had  reached  their  period  of  greatest  development,  the  art  printing, 
of  printing  from  wooden  blocks  (block-printing,  xylography) 
on  silk,  cloth,  &c.,  vellum,  and  paper  made  its  appearance 
in  Europe.  It  seems  to  have  been  practised,  so  far  as  we 
have  evidence,  on  cloth,  <tc.,  and  vellum  as  early  as  the  12th 
century,4  and  on  paper  as  far  back  as  the  second  half  of 
the  14th  century,  while  it  was  largely  employed  in  the 
early  part  of  the  15th  in  the  production  of  (1)  separate 
leaves  (called  briefs,  from  breve,  scriptum),  containing  either 
a  picture  (print,  prent,  shortened  from  the  Fr.  emprint, 
empreinte,  and  already  used  by  Chaucer,  C.  T.,  6186,  six- 
text,  D.  604,  printe,  prente,  preente,  and  in  other  early 
English  documents  ;  also  called  in  colloquial  German  Helge, 
Helglein,  or  Halge)  or  a  piece  of  text,  or  both  together ; 


2  We  find  this  title  applied  to  at  least  three  works, — (1)  the  well- 
known  block-book,  of  which  we  speak  below,  (2)  a  treatise  "  in  qua  de 
vitiis  et  virtutibus  agitur,"  and  (3)  a  work  in  rhyme  by  Alexander 
Gallus. 

3  See  Laib  and  Schwarz,  Biblia  Paupcnnn,  Zurich,  1867. 

4  Weigel,  Anf&nge,  i.  10. 
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and  of  (2)  whole  block-books,  sometimes  consisting  of  half 
picture  and  half  text,  or  wholly  of  text,  or  altogether  of 
picture.1  It  is,  however,  certain  that  about  1400  xylo 
graphy  was  known  all  over  Germany,  Flanders,  and  Holland. 
Iu  these  blocks,  as  in  wood-engraving  now,  the  lines  to  be  printed 
were  in  relief.  The  block,  after  the  picture  or  the  text  had  been 
engraved  upon  it,  was  first  thoroughly  wetted  with  a  thin,  watery, 
pale  brown  material,  much  resembling  distemper  ;  then  a  sheet  of 
damp  paper  was  laid  upon  it,  and  the  back  of  the  paper  was  care 
fully  rubbed  with  some  kind  of  dabber  or  burnisher,  usually  called 
afrotton,  till  an  impression  from  the  ridges  of  the  carved  block  had 
been  transferred  to  the  paper.  In  this  fashion  a  sheet  could  only 
be  printed  on  one  side  (anopisthographic)  ;  and  in  some  copies  of 
block-books  we  find  the  sides  on  which  there  is  no  printing  pasted 
together  so  as  to  give  the  work  the  appearance  of  an  ordinary  book. 
There  are  only  a  few  block-books  which  do  not  possess  this  char 
acteristic,  as  the  Legend  of  St  Scrmtius  in  the  royal  library  of 
Brussels,  Das  Zeitglocklein  in  the  Bamberg  library  (cf.  Falkenstein, 
]>.  49),  Decs  geistlich  und  weltlich  Rom  at  Althorp  and  Gotha  (cf. 
Falkenstein,  p.  46) ;  but  these  belong  to  the  end  of  the  15th  century, 
and  therefore  to  a  later  period  than  the  ordinary  block-books.  Con 
sequently,  if  a  man  wanted  to  set  up  as  a  printer  of  briefs  or  books, 
he  needed  no  apparatus  but  a  set  of  wood-blocks  and  a  rubber. 

Formerly  it  was  the  general  opinion  that  playing-cards  had 
been  the  first  products  of  xylography  ;  but  the  earliest  that  have 
been  preserved  to  us  are  done  by  hand,  while  the  printed  ones  date 
from  the  15th  century,  therefore  from  a  period  in  which  woodcuts 
were  already  used  for  other  purposes.  It  is  believed  that  some  of 
the  wood  engravings  and  block-books  were  printed  in  monasteries. 
Block-  In  a  necrology  of  the  Franciscan  monastery  at  Nordlingen,  which 
printers,  comes  down  to  the  beginning  of  the  15th  century,  this  entry  occurs  : 
"VII.  Id.  Augusti,  obiit  Frater  h.  Luger,  laycus,  optimus  incisor 
lignorum  " ;  and  on  some  of  the  engravings  we  find  the  arms  of 
certain  monasteries,  which  may,  however,  merely  mean  that  they 
were  printed  for,  not  in,  those  monasteries.  The  registers  of  Ulm 
mention  several  wood-engravers  (formschneider), — in  1398  a  certain 
Ulrich  ;  in  1441  Heinrich  Peter  von  Erolzheim,  Joerg,  and  another 
Heiurich  ;  in  1442  Ulricli  and  Lienhart ;  in  1447  Glaus  (Nicolas), 
Stoffel  (Christopher),  and  Johann  ;  in  1455  Wilhelm ;  in  1461 
Meister  Ulrich,  &c.  In  a  register  of  taxes  of  Nordlingen  we  find 
from  1428  to  1452  a  certain  Wilhelm  Kegeler  mentioned  as  bricf- 
truckcr  ;  in  1453  his  widow  is  called  alt  brief triickcrin ;  and  in 
1 461  his  brother  Wilhelm  is  registered  for  the  same  craft.  At  Mainz 
there  was  a  printer,  Henne  Cruse,  in  1440.  At  Nuremberg  we  find 
iu  1449  Hans,  a  formschncidcr,  while  his  son  Junghans  exercised 
the  same  industry  from  1472  to  1490.  Hans  von  Pfedersheim  printed 
at  Frankfort  in  1459,  and  Peter  Schott  at  Strasburg  in  1464.  A 
certain  George  Glockendon  exercised  the  same  trade  at  Nuremberg 
t;ll  1474,  when  lie  died,  being  succeeded  by  a  son  and  afterwards 
by  a  grandson.  In  Flanders  a  Jan  de  Printere  was  established  at 
Antwerp  in  1417  ;  and  printers  and  wood  engravers  (houte  bild- 
snytcrs)  worked  there  in  1442  (Privileges  of  the  Corporation  of  St 
Luke  at  Antwerp).  At  Bruges  printers  and  bccldcmakers  (makers, 
engravers  of  images)  were  enumerated  in  1454  among  the  members 
of  the  fraternity  of  St  John  the  Evangelist.  The  printers  of  playing 
cards  seem  to  have  constituted  a  separate  class.  These  entries  show 
that  about  the  middle  of  the  15th  century  there  were  men  who 
exercised  the  art  of  wood-engraving  and  printing  as  a  trade  or  craft. 
1 1  seems  also  certain  that  wealthy  persons  and  religious  institutions 
were  wont  to  possess  sets  of  blocks,  and,  when  occasion  arose,  they 
printed  a  set  of  sheets  for  presentation  to  a  friend,  or  in  the  case  of 
monasteries  for  sale  to  the  passing  pilgrim.  A  printer  of  briefs  or 
block -books  had  no  need  to  serve  an  apprenticeship;  any  neat- 
handed  man  could  print  for  himself.  We  learn  from  the  inventory 
of  the  possessions  of  Jean  de  Hinsberg,  bishop  of  Liege  (1419-1455), 
and  his  sister,  a  nun  in  the  convent  of  Bethany,  near  Mechlin,  that 
they  possessed  "  unum  instrumentum  ad  imprimendas  scripturas  et 
ymagines,"  and  "novem  printe  lignee  ad  imprimendas  ymagines 
cum  quatuordecim  aliis  lapideis  printis."  These  entries  would 
seem  to  indicate  that  people  purchased  engraved  blocks  of  wood 
or  of  stone  from  the  woodcutter  rather  than  books  from  a  printer. 
Early  The  earliest  dated  woodcut  that  we  know  of  is  the  St  Christopher 

dated  of  1423,  preserved  in  the  library  of  Lord  Spencer  at  Althorp.  The 
wood-en-  Mary  engraving,  which  is  preserved  at  Brussels  and  apparently 
gravings.  bears  the  date  mccccxviii.,  is  now  declared  to  be  of  1468,  the  date 
having  been  falsified.  The  next  date  after  that  of  the  St  Christopher 
is  1437,  found  on  a  woodcut  preserved  in  the  imperial  library  at 
Vienna.  It  was  discovered  in  1779  in  the  monastery  of  St  Blaise  in 
the  Black  Forest,  and  represents  the  martyrdom  of  St  Sebastian, 
with  fourteen  lines  of  text.  The  date,  however,  is  said  by  others 
to  refer  to  a  concession  of  indulgences.  A  woodcut,  preserved  in 
the  library  at  Vienna,  which  represents  St  Nicolas  de  Tolentino, 
lias  the  date  1440,  but  written  in  by  hand  ;  as  the  saint  was  canonized 


1  We  have  also  evidence  that  sometimes  the  picture  or  figures  were  printed 
from  blocks,  space  being  reserved  for  the  text,  to  be  added  afterwards  by  hand 
(see  Bernard,  Origine,  i.  102). 


in  that  year,  it  may  refer  to  that  event.  Another  in  the  Weigel 
collection  representing  the  bearing  of  the  cross,  St  Dorothea  and 
St  Alexis,  has  the  date  1443,  also  written  in  by  hand,  though  the 
woodcut  is  considered  to  belong  to  that  period.  These  are  the  only 
known  wood-engravings  with  dates  anterior  to  the  second  half  of 
the  15th  century.  But  there  exist  a  good  many  woodcuts  which, 
from  the  style  of  the  engraving,  are  presumed  to  be  of  an  earlier 
date,  and  to  have  been  printed  partly  in  the  fourteenth  and  partly 
in  the  first  half  of  the  15th  century.  J.  D.  Passavant2  enumerates 
twenty-seven,  all  of  German  origin  and  preserved  in  various  libraries 
in  Germany,  while  in  the  Collectio  Weigeliana  (vol.  i.)  no  fewer 
than  154  are  recorded,  some  of  which  are  to  be  ascribed  to  the 
Netherlands.  We  know  of  the  existence  of  at  least  five  engravings 
which  may  be  ascribed  to  the  Netherlands  : — (1)  representing  the 
Virgin  Mary,  with  Dutch  inscriptions,  in  the  museum  at  Berlin  ; 
(2)  representing  the  Virgin  Mary  spoken  of  above,  in  the  library  at 
Brussels  ;  (3)  representing  St  Anthony  and  St  Sebastian,  in  the 
Weigel  collection ;  (4)  a  St  Hubert  and  St  Eustatius,  in  the  royal 
library  at  Brussels  ;  (5)  representing  the  Child  Jesus,  in  the  library 
at  Berlin  ;  (6)  the  Mass  of  St  Gregory,  with  indulgence,  in  the 
Weigel  collection  (cf.  i.  195). 

Of  block -books  of  probable  German  origin  the  following  are  Block- 
known  : —  books  of 

(1)  The  Apocalypsis,  or  Historia  S.  Johannis  Evangelists^  ejusque  German 
Visiones  Apocalypticse,  (Germ.  Das  Buch  der  haymlichen  Offcnba-  origin. 
rungen  Sanct  Johans).    Of  this  work  six  or  seven  editions  are  said  to 

exist,  each  containing  forty-eight  (the  2d  and  3d  edition  fifty)  illus 
trations,  on  as  many  anopisthographic  leaves,  which  seem  to  have 
been  divided  into  three  quires  of  eight  sheets  each.  The  first 
edition  alone  is  without  signatures. 

(2)  Ars  Moriendi.     Of  this  work  some  authors  think  that  there 
are  early  German  editions,  among  others  that  spoken  of  below  as  the 
2d  Dutch  edition.    Certainly  German  is  the  edition  of  Hans  Sporer 
of  Nuremberg,  1473,  in  the  public  library  at  Zwickau,  of  another  by 
Ludwig  zu  Ulm,  in  the  Paris  national  library,  and  of  that  described 
in  Collectio  Weigel.  (ii.  16),  where  also  other,  but  opisthographic, 
editions  are  described. 

(3)  Ars  Memoranda ;  thirty  leaves,  folio,  printed  on  one  side,  fifteen 
leaves  being  letter-press  and  fifteen  plates. 

(4)  Salve  Regina,  bears   the   name   of  its   engraver,    Lienhart 
czu  Regenspurck.     It  is  composed  of  sixteen  leaves  ;  two  leaves 
(signature  a)  are  wanting  in  the  only  copy  known  of  it,  which  was 
in  the  Weigel  collection  (ii.  103). 

(5)  Vita  Christ), ;  thirty-two  leaves,  sm.  8vo.     Two  copies  in  the 
Paris  library  (Sotheby,  ii.  143). 

(6)  The  Ten  Commandments  for  Unlearned  People  (Die  zchn  Bolt 
fiir  die  ungelernte  Lent).     Ten  leaves  are  preserved  in  the  libraiy 
at  Heidelberg  bound  up  with  a  manuscript  (No.  438). 3 

(7)  The  Passion  of  Our  Lord ;   sixteen  leaves,  in  the  Weigel 
collection  (Sotheby,  ii.  141). 

(8)  The  Antichrist  (Der  Enndchrist)  ;  twenty -six  leaves,  small 
folio  (Sotheby,  ii.  38  ;  Weigel,  ii.  111).     Copies,  Lord  Spencer  and 
coll.  Weig. 

(9)  The  Fifteen  Signs  of  the  Last  Judgment ;  twelve  engravings, 
usually  bound  up  with  the  engravings  of  The  Antichrist  (Sotheby, 
ii.  42).     Copy,  Lord  Spencer.     There  is  also  an  edition  published 
at  Nuremberg  in  1472  by  Junghannss  Priftmaler. 

(10)  Symbolum  Apostolicum  ;  small  quarto,  seven  leaves  printed 
on  one  side  only,  and  containing  twelve  woodcuts  with  German 
inscriptions.     The  only  copy  of  it  known  is  preserved  in  the  library 
of  Munich  (Sotheby,  ii.  148). 

(11 )  The  Legend  </  St  Meinrad ;  forty-eight  leaves.    The  only  copy 
known  is  preserved  in  the  Munich  library  (Sotheby,  ii.  150). 

(12)  The  Acht  Schalkheiten,  of  whicli  eight  leaves  were  in  the 
Weigel  collection  (i.  112  ;  Sotheby,  ii.  154). 

(13)  The  Fable  of  the  Sick  Lion  ;  twelve  leaves,  preserved  in  the 
library  at  Heidelberg  (No.  438  ;  see  Sotheby,  ii.  159,  pi.  Ixxxvi.). 

(14)  Defensorium  Inviolatse,  Virginitatis  b.  Mariae  Virginia  ;  six 
teen  leaves  fol.     The  unique  copy  is  in  the  British  Museum.     On 
the  first  leaf  are  the  initials  of  the  printer  F[riedrich]  W[altheren] 
and  the  date  1470  (Sotheby,  ii.  p.  63). 

(15)  The  same  work,  twenty-seven  leaves,  large  folio,  with  the 
imprint  "  Johannes  eysenhiit  impressor  Anno  ab  incarnacois  dnice 
M°  quadringentesimo  septuagesimo  j° "  (cf.  Sotheby,  ii.  72).     Copy 
in  the  British  Museum. 

(16)  The  Dance  of  Death  (Dance  Macabre  ;  Der  Dotcn  Dantz) ; 
twenty-seven  leaves  (Sotheby,  ii.  156). 

(17)  Die  Kunst  Ciromantia  of  Dr  Johan  Hartlieb  (Sotheby,  ii.  84). 

(18)  Der  Bcichtspiegcl  or  Confcssionale ;  eight  engravings  (Sotheby, 
ii.  145).     Copy  in  the  royal  library  at  The  Hague. 

(19)  The  Apostles'  Creed ;  seven  leaves,  folio.     Copy  at  Wol- 
fenbiittel. 

(20)  The  Credo,  in  German  ;  twelve  leaves,  quarto.     Copy  in  the 
royal  library  at  Alunich. 

2  te  Peintre-Gmveur,  i.  27  sq. 

3  See  Joh.  Geffcken,  Der  Bildercatechismus  des  15  Jahrh.,  Leipsic,  1855,  quarto ; 
Sotheby,  ii.  160. 
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Propugnacula,  seu  Turris  Sapicntuv ;  one  sheet,  piano,  Brit.  Mus. 
(Sotheby,  ii.  164). 

Of  Block-books  of  Netherlandish  origin  are  : — 

Nether-  (1)  Biblia  Pauperum  ;  forty  leaves  (each  bearing  a  signature  ;  a 
landish  to  v,  -a-  to  -v-).  As  many  as  seven  editions  have  been  distinguished 
origin.  by  Sotheby  (i.  43  ;  see  also  Holtrop,  Monum.  Typ.,  p.  3). 

(2)  Ars  Moriendi  ; 1  twenty-four  leaves,  small  folio,  thirteen  con 
taining  text,  eleven  plates  (see  Sotheby,  L  69  ;  Holtrop,  p.  8). 

(3)  Canticum  Canticorum,  Historia  seu  Providentia  B.    Virg'mis 
Marias  ex  Cantico  Canticorum ;  sixteen  leaves,  in  fol.  (Sotheby,  i. 
77  ;  Holtrop,  p.  6). 

(4)  Liber  Regum,   seu  Historia  Davidis ;   twenty  leaves,    folio 
(Sotheby,  i.  120b).     Some  consider  this  to  be  a  German  work. 

(5)  Exercitium  super  Pater  Noster,  by  Henricus  de  Pomerio  ;  ten 
leaves,  small  folio  (Sotheby,  ii.  137  ;  Holtrop,  p.  10). 2 

(6)  Temptationes  Dcmonis  Tcmptantis  Hominem  de  Septcm  Peccatis 
Mortalibus ;  a  single  large  folio  leaf  printed  on  one  side.    Two  copies, 
one  in  British  Museum,  the  other  in  the  library  at  Wolfenbuttel. 

(7)  Vita  Christ! ,  or  the  Life  and  Passion  of  Christ ;  thirty-six  cuts, 
originally  printed  in  a  press  on  six  anopisthographic  leaves,  8vo. 
In  the  library  at  Erlangen  (see  Campbell,  Annalcs,  746). 

(8)  Historia  Sanctse  Crucis ;  a  fragment  of  one  leaf  (with  signature 
g],  preserved  in  the  Weigel  collection  (ii.  92),  which  seems  to  be  a 
proof-sheet  only. 

(9)  Alphabet  in  figures  (Holtrop,  p.  11  ;  Sotheby,  i.  122).3 

(10)  Pomcrium  Spiritiuile,  by  Henricus  de  Pomerio  or  Henry 
Bogaert ;  twelve  leaves,  having  twelve  woodcuts  accompanied  by 
MS.  text,  in  the  library  at  Brussels  (Holtrop,  Mon.  Typ.,  p.  9).     It 
bears  the  date  1440  in  two  places  ;  but  some  contend  that  this 
refers  to  the  date  when  the  book  was  written,4  not  when  the  engrav 
ings  were  printed. 

Besides  the  works  of  Sotheby,  Holtrop,  and  Weigel,  already 
quoted,  consult  W.  M.  Conway,  The  Woodcutters  of  the  Netherlands 
in  the  15th  Century,  Cambridge,  1884 ;  Heineken,  Idee  Generalc, 
Leipsic,  1771  ;  J.  Ph.  Berjeau,  Facsimiles  of  the  Biblia  Pauperum, 
Canticum  Canticorum,  Speculum,  London,  1859-1861;  and  Id., 
Catal.  Hlustre  dea  Livres  Xylogr. ,  London,  1865. 

Early  Printing  at  Maim. 

When  -we,  for  the  moment,  leave  out  of  sight  the 
question  as  to  when,  where,  and  by  whom  the  art  of 
printing  with  movable  metal  types  was  invented,  and  take 
our  stand  on  well -authenticated  dates  in  such  printed 
documents  as  have  been  preserved  to  us,  we  find  that  the 
first  printed  date,  1454,  occurs  in  two  different  editions  of 
the  same  letters  of  indulgence  issued  in  that  year  by  Pope 
Nicholas  V.  in  behalf  of  the  kingdom  of  Cyprus. 
Nicholas  These  two  editions  are  distinguished  respectively  as  the  31 -line 
V.'s  in-  and  the  30-line  indulgence.  The  former,  of  which  three  different 
dulgeuce  issues  with  the  printed  date  mccccliiii. ,  and  a  fourth  with  the 
of  1454.  printed  date  mcccclv.,  are  known  to  exist,  claims  priority8  from 
a  chronological  point  of  view  over  the  latter,  of  which  one  issue 
with  the  printed  date  mccccliiii.,  and  two  issues  with  the  printed 
date  incccclquinto,  are  known  to  exist,  because  one  of  the  sold 
copies  that  has  been  preserved  was  issued  at  Erfurt  on  15th  Novem 
ber  1454,  whereas  of  the  30 -line  indulgence  the  earliest  sold  copy 
that  has  as  yet  come  down  to  us  was  issued  at  Cologne  on  27th 
February  1455,  though  it  distinctly  has  the  printed  date  mccccliiii., 
but  altered  with  the  pen  to  inccccliiiij.  In  the  31-line  indulgence 
occur  (1)  a  large  church  type  usually  regarded  as  identical  with 
that  of  the  36-line  Bible,  and  used  for  the  rubrics  of  the  absolutions, 
for  the  word  with  which  the  document  commences,  and  for  the 
Christian  name  of  the  pope's  legate  ;  (2)  a  smaller  text  or  brief  type, 
which  was  afterwards  very  closely  imitated,  if  not  actually  used,  at 
Eltville,  in  printing  the  1472  edition  of  the  Vocabularius  ex  quo 
and  an  edition  of  the  Summa  de  Articulis  Fidei  of  Thomas  Aquinas ; 
(3)  a  large  initial  V  and  two  large  initials  M,  which  differ  from 
each  other.  In  the  30-line  indulgence  occur  (1)  a  large  church 
type,  which  is  used  as  in  the  31 -line  indulgence,  and  is  usually  re 
garded  as  identical  with  that  of  the  42-line  Bible  ;  (2)  a  smaller  text 
or  brief  type,  of  which  as  yet  no  further  trace  has  been  found  ;  (3) 
a  large  initial  U,  and  two  large  initials  M,  which  differ  from  each 
other,  the  first  being  identical  with  the  initial  M  of  the  second 
absolution  of  a  33-line  indulgence  printed  by  Peter  Schoeffer  in 
1489  for  "  Raymundus  Peyraudi,  archidiaconus  Alnisiensis  in 

1  Heineken  enumerates  six  editions,  of  which  one  has  inscriptions  in  German. 
See  also  an  article  by  Guichard,  in  Still,  du  Bibliophile,  Paris,  1841. 

2  See  also  TV.  M.  Conway,  Notes  on  the  Exercitium  super  Pater  Noster,  1R87. 

3  There  is  one  copy  in  the  British  Museum  and  another  in  the  library  at  Basel, 
this  last  having  the  date  14C4  engraved  on  the  letter  A,  which  is  mutilated  in  the 
former.    A  similar  alphabet  preserved  at  Dresden  seems  to  be  a  copy  made  in 
Germany. 

•*  Mr  W.  M.  Conway  is  of  a  different  opinion;  see  Notes  on  Exercitium. 
Dumortier  testifies  to  having  seen  another  copy  unaccompanied  by  MS.  ("Notes 
sur  rimprimerie,''  in  Bidl.  Acad.  Boy.  de  Belg.,  vol.  viii.,  1841). 

5  No  inferences  can  be  drawn  from  this  priority,  as  it  merely  rests  on  the 
date  of  a  sold  copy  that  has  come  to  light. 


ecclesia  Xanton,"  who  issued  it  at  the  order  of  Pope  Innocent 
VIII.,  "pro  tuicione  orthodoxe  fidei  contra  Turchos."  These  two 
different  editions  are  usually  regarded  as  having  been  printed  at  Mainz 
Mainz  ;  and,  so  long  as  there  is  no  evidence  to  the  contrary,  we  may  printing. 
assume  that  such  was  really  the  fact.  But  we  must  at  the  same  time 
conclude  that  about  November  1454  there  were  at  least  two  rival 
printers  at  work  there,  —  (1)  the  printer  of  the  31  -line  indulgence, 
whose  name  has  not  yet  transpired,  but  who  may  have  been  Johan 
Gutenberg,  perhaps  subsidized  by  Johan  Fust  ;  (2)  the  printer  of  the 
30-line  indulgence,  who  was  no  doubt  Peter  (Schoeffer)  de  Gernss- 
heym,  on  account  of  the  connexion  of  this  indulgence  with  that 
of  1489,  which  was  unquestionably  printed  by  him.  Latterly  four 
written  copies  of  the  same  indulgence  have  been  found,  which  re 
spectively  bear  the  dates,  —  Frankfort,  10th  April  1454  (in  the  pos 
session  of  Herr  Lais,  Wiesbaden)  ;  Frankfort,  llth  April  1454 
(Frankfort  archives)  ;  llth  July  1454  (place  unknown  ;  Darmstadt 
archives)  ;  Liibeck,  6th  October  1454.  As  their  dates  precede  by 
a  few  weeks  only  the  earliest  known  printed  date  (15th  November 
1454),  they  mark,  perhaps,  the  exact  time  when  printing  made  its 
appearance  at  Mainz  in  an  already  advanced  state  of  perfection. 

In  following  up  the  basis  afforded  by  the  above  indulgences  we  Early 
may  give  a  short  chronological  view  of  the  early  printing  at  Main/,  types  and 
so  far  as  it  is  at  present  known,  referring  for  minute  details  to  J.  H.  books  at 
Hessels,  Gutenberg:   Was  he  the  Inventor  of  Printing  1  1882,  p.  Mainz. 
150  sq. 

TYPES  1  (large  church  type)  and  2  Lord  Spencer's  library,  in  the  Brit. 

(smaller  brief  type),  used  by  an  tin-  Mus.,  at  Jena,  Leipsic,  Antwerp, 

known  printer,  1454.  &c.6 

(i.)  31-line  indulgence  ;  three  different  TYPES  3  (large  church  type)  and  4 
issues  (A,  B,  C),  with  the  printed  (smaller  brief  type),  used  by  Peter 
year  mccccliiii.,  and  one  issue  (U)  gchoeffer  de  Genissheym,  1454-14.J'.. 

"e  (A) 


with  the  printed  year  mcccciiiii., 

and  B  no  sold  copies  have  yet  come  ,   ,         issu,.s  /B    O   with   the 

(H,        vu 


to  light.  Three  unsold  copies  of 
each  are  preserved  at  (1)  Bruns 
wick,  (2)  Wolfenbiittel,  and  (3) 
Hanover  (Culemann).  Of  issue  0 
eight  sold  copies  are  known  to  exist 
in  various  libraries,  with  dates  from 
Nov.  15  1454  to  Apr.  30  1455.  Also 
four  unused  copies  have  been  dis 
covered.  Of  issue  D  ten  sold  copies 
with  dates  from  Mar.  7 1455  to  Apr. 
30  1455  and  four  unused  copies  are 
known. 


printed  year  mcccclquinto.  AH 
printed  on  vellum.  Of  issue  A 
only  one  copy  has  been  discovered, 
now  in  Lord  Spencer's  library.  It 
was  sold  at. Cologne  on  Feb.  27 


to  inccccliiiij.  Of  issue  B  two 
sold  copies,  with  dates  Apr.  11  and 
29  1455,  are  in  the  Berlin  library 
and  the  Brit.  Mus.  Of  issue  0 
two  sold  copies,  with  dates  Feb. 
22  and  Apr.  24  1455,  are  at  Hanover 
(Culemann)  and  Wolfenbiittel.  An 
unsold  copy  is  at  Hanover  (Cule 
mann). 


TYPE  1,  continued  ;  for  type  2 
see  below. 

(ii.)  Maming  widder  die  Durlce.     An  al 
manac   for  Jan.   1455,  in   4to,  5 

leaves,   20  and  21   uneven   lines.  TYPES,  coittiMied (till  about  14.r>7); 

The   only  copy  known  was  dis-  of  type  4  no  further  trace  is  found, 

covered  at  Augsburg,  and  is  now  (ii.)  Donatvs  of  24,  25,  or  26  lines,  24 

in  the  Munich  library.  (V)   1,-aves  ;    one   leaf  (the   8th   or 

(111.)  Conjtmctiones  et  Opposittones  Solis  9th?)  in  the  Mainz  library. 

et   Lttnx.      A  calendar  for  1457,  (jji.)  Donutus  of  32  lines,  14  (?)  leaves, 

a  broadside  sheet,  printed  on  one  the  10th  (?)  in  the  Mainz  library, 

side.     The  upper  half  of  the  only  (jv.)  Doimtus  of  33  lines,  two  lea'ves 

copy  known   was    discovered   at  jn  the  Paris  library. 

Mainz,  aud  is  now  in  the  Paris  (v.)  Donate  of  35  lines,  folio;  printed, 

library.  according  to  the  colophon,  "per 

(iv.)  Der  Cisiamis  (not  Cislanus)  zu  Petrtim  de   Genissheym,  in   urbe 

Dutsche.  A  broadside  sheet,  printed  Moguntina  cum  suis  capitalibus." 

on   one    side,    36   lines,    besides  (vi.)  42-line  Bible  (also  called  Mazarine 

separate   head-line.      The    Tross  Bible),    printed    before   Aug.    15 

copy,    mentioned     in    Suppl.    to  1450,  as  the  binder  of  the  paper 

Brunet's  Mamtel  (1878,  s.v.  "Cis-  copy  in   the  Paris  library  states 

lanus  "),  was  bought  in  1870  for  the  that  he   finished    its  rubrication 

Cambridge  university  library.  on  that  day.   2  vols.  fol.,  641  leaves 

(v.)  and  (vi.)  DotMtus.    Two  different  of  2  columns  of  42  lines  each,  ex- 

editionsof!4(?)leaveseach,271ines  cept    that    in   some    copies    the 

(B.  Mus.,  C.  18.e  1,  Nos.  2  and  5).  columns  of  pp.  1-9  contain  40  lines 

(vii.)  Vonat-us  of  30  lines,  12  (?)  leaves  ;  only,  while  the  10th  page  has  2 

a  fragment  of  the   8th  (?)  in   the  coluirns  of  41  lines  each,  though 

Mainz  library.  the  difference  in  the  number  of 

(viii.)  36-line  Bible.     2  vols.  fol.,  882  lines  makes  no  difference  in   the 

leaves,  with  2  columns  of  36  lines  space  which  they  occupy.? 

each    on  a    page.      Some    biblio-  (vii.)  42-line   Cantica    ail   Matutivns. 

graphers  call  this  the  Pfister  Bible,  The  lirst  and  only  leaf  known  is 

assuming  that  Pfister  printed  it.  in  the  Paris  library.    It  is  printed 

The  Paris  library  possesses  a  paper  on    vellum,   and   corresponds   in 

copy,  and  also  a  separate  copy  of  every  respect  to  the  42-line  Bible, 

the  last  leaf,  which  bears  the  MS.  having  double  columns,  42  lines, 

date  1461.     Other  copies  exist  in  &c. 

The  above  four  types  and  the  books  printed  with  them  (besides 
a  few  others  printed  by  Albrecht  Pfister  at  Baruberg)  are  the  only 
ones  that  stand  in  close  connexion  with  the  question  regarding  the 
introduction,  or  the  possible  invention,  of  printing  at  Mainz.  It  has 
been  pointed  out  above  that  one  of  the  initial  M's  of  the  30-line 
indulgence  of  1454  occurs  again  in  an  indulgence  of  1489,  printed 
by  Schoeffer  ;  hence  types  3  and  4  and  the  books  printed  with  them 
must  be  ascribed  to  this  printer,  in  spite  of  the  fact  that  the  capital 
P  found  in  the  indulgence  does  not  seem  to  occur  again  in  the  42- 
line  Bible.  No  further  trace  of  the  brief  type  4  has  yet  been  found, 
and  perhaps  Schoeffer  melted  it  down  for  his  other  types.  As 
Schoeffer,  in  the  colophon  of  the  Donatus  (v.)  which  bears  his 


6  See  Hessels,  Gutenberg,  p.  160;  and  Bernard,  Origine,  ii.  31. 

7  For  other  copies,  see  Bernard,  Origine,  i.  104,  177-199 ;  and  ] 
berg,  170. 
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name  alone,  says  that  it  was  printed  "cum  suis  capitalibus,"  and 
as  these  capitals  gradually  disappear  after  1459  and  the  type  of  the 
42-line  Bible  is  no  longer  found  after  1456,  we  must  presume  that 
the  seven  incunabula  mentioned  above  were  printed  by  Peter 
Schoeffer  alone  before  he  entered  (in  1457)  into  partnership  with 
Johan  Fust.1 

There  is  no  such  certainty  as  regards  types  1  and  2  and  the  books 
printed  with  them.  If  the  31-line  indulgence  may  be  assumed  to 
have  been  printed  at  Main/,  its  printer  was  in  all  probability  Johan 
Gutenberg,  though  it  would  seem  from  a  lawsuit  of  1455  (see  p.  690 
below)  between  him  and  Fust  that  in  that  year  Gutenberg  had  not 
yet  printed  anything,  and  in  1454  (1455)  Fust  evidently  called  him 
"to  account  for  not  having  produced  anything.  Certain  circum 
stances  point  to  Albrecht  Pfister  as  the  printer  of  the  eight  incuna 
bula  in  the  left-hand  column.  First,  he  undoubtedly  printed  with 
type  1  in  that  city  as  early  as  1461,  for  on  14th  February  of  that 
year  he  issued  in  that  type  an  edition  of  Boner's  Edclstcin  (88 
k-avcs,  fol.,  with  wood  engravings),  and  printed  with  the  same  type 
at  least  eight  other  works,3  one  of  which  was  issued  in  1462,  the 
seven  others  without  a  date.  Secondly,  most  of  the  copies  of  the 
36-line  Bible  were  at  one  time  or  another  preserved  in  the  libraries 
of  Bavaria,  and  a  great  number  of  fragments  have  been  discovered 
in  monasteries  in  that  country,  even  in  a  register  of  the  abbey  of 
St  Michael  at  Bamberg  of  the  year  1460.  Thirdly,  a  transfer  of 
type  from  Gutenberg  to  Pfister  is  contrary  to  all  analogy  in  the 
infancy  of  printing,  when  every  printer  started  with  a  type  of  his 
own  making.  But,  as  there  is  no  direct  evidence  as  to  who  really 
possessed  types  1  and  2  before  1460,  we  have  not  felt  justified  in 
assigning  the  31-line  indulgence  and  the  other  seven  incunabula 
(including  the  36-line  Bible)  to  Pfister. 

The  It    is    alleged    that,    in    consequence   of  the    lawsuit   between 

Catholi-  Gutenberg  and  Fust,  the  former  was  deprived  of  all  tools,  &c.,  which 
con  type,  he  had  made,  or  is  supposed  to  have  made,  with  the  money  which 
the  latter  had  advanced  to  him,  and  that  afterwards  a  certain  Dr 
Homery  or  Humery,  a  syndic  of  Mainz,  lent  him  fresh  money  to 
enable  him  to  establish  another  printing  office.  This  allegation  is 
made  on  the  strength  of  a  letter  of  obligation  (of  26th  February 
1468),  given  by  Dr  Homery  to  Adolph,  the  archbishop  of  Mainz, 
by  which  he  acknowledges  to  have  received  from  the  said  arch 
bishop  "several  forms,  letters,  instruments,  implements,  and  other 
things  belonging  to  the  work  of  printing,  which  Johan  Gutenberg 
had  left  after  his  death,  and  which  had  belonged  and  still  did  be 
long  to  him  (Dr  Homery)."  It  is  presumed  that  with  these  types, 
which  we  may  call  the  Mainz  type  No.  5,  Gutenberg  printed  (i. ) 
Joannes  de  Balbis,  Catholicon,  1460,  373  leaves,  folio,  2  columns  of 
66  lines  each,  copies  of  which  exist  in  the  Cambridge  university 
libraiy,  three  in  the  British  Museum,  two  in  the  Paris  library,  in 
Lord  Spencer's  library,  in  the  Wolfenbiittel  and  Mainz  libraries, 
&c.  ;  (ii.)  Mattlijeus  de  Cracovia,  Tractatus  Rationis,  22  leaves, 
4to,  30  lines,  three  copies  of  which  are  in  the  British  Museum,  one 
at  Althorp,  one  in  the  Cambridge  library,  two  in  the  Paris  library, 
&c.  ;  (iii.  and  iv. )  Thomas  Aquinas,  Summa  de  Articulis  Fiili'i, 
two  editions  in  4to,  the  first  of  13  leaves  and  34  lines, — two  copies 
of  which  are  in  the  British  Museum,  one  in  Lord  Spencer's,  the 
Cambridge  library,  &c. — and  the  second  of  12  leaves  and  36  lines, 
— copies  in  the  British  Museum  and  the  Paris  libraiy  ;  and  (v.)  in 
dulgence  of  1461  of  15  lines. 

On  18th  January  1465  Adolph  II.,  archbishop  of  Mainz,  ap 
pointed  "Johan  Gudenberg,  on  account  of  his  grateful  and  willing 
service,  his  servant  and  courtier  (dhiener  und  hqff'gesind)  for  life, 
promising  to  supply  him  with  clothing  and  each  year  20  '  malter ' 
of  corn  and  2  '  t'uder '  of  wine."  It  has  always  been  inferred  from 
this  that  Gutenberg  had  quitted  Mainz  and  gone  to  Eltville  (Elfeld) 
to  reside  at  the  archbishop's  court,  and  that,  his  dignity  as  courtier 
preventing  him  from  printing  himself,  he  passed  the  Catholicon 
types  on  to  Henry  Bechtermuncze  at  Eltville.  But  recent  re 
searches  have  shown  that  Gutenberg  remained  at  Mainz  till  his 
death  in  1468.  We  certainly  find  in  1467  the  Catholicon  type  with 
some  additions  (already  found  in  the  indulgence  of  1461)  at  Eltville 
near  Mainz,  in  the  hands  of  Henry  and  Nicholas  Bechtermuncze 
and  Wigandus  Spyes  de  Orthenberg,  who  finished  on  4th  November 
of  that  year  (vi. )  focabulariiis  ex  quo  (a  Latin-German  vocabulary) 
in  4to,  166  leaves,  35  lines,  the  only  known  copy  of  which  is  in 
the  Paris  library,  and  (vii. )  Vocabularius  ex  quo,  second  edition, 
with  colophon  dated  5th  June  1469,  4to,  165  leaves,  35  lines,  copies 
of  which  exist  in  Lord  Spencer's  library,  at  Blenheim,  and  in  the 
Paris  library.  Now  it  is  asked  how  the  Bechtermunczes  could 
have  been  using  the  Catholicon  type  in  1467,  if  we  assume  that  it 
was  this  type  to  which  Homery  refers  in  his  letter  of  obligation  as 
being  in  his  possession.  Some,  therefore,  conclude  that  the  Catholi 
con  and  the  four  other  works  in  the  same  type  were  printed  at 
Mainz  by  Henry  Bechtermuncze,  who  may  afterwards  have  trans 
ferred  his  printing  oih'ce  to  Eltville.  In  that  case  it  is  difficult  to 
see  what  type  Homery  could  refer  to,  unless  it  were  type  2,  a  close 
imitation  of  which,  if  not  the  actual  type,  was  used' by  Nicholas 
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Bechtermuncze  at  Eltville  in  printing  (12th  March  1472)  a  third 
edition  of  the  Focabularius  e-x  quo,  166  leaves,  35  lines,  copies  of 
which  are  preserved  in  the  Paris  and  Hamburg  libraries,  and  an 
edition  of  Thomas  Aquinas,  Sumina  de  Articulis  Fidei,  12  leaves, 
35  lines  (Munich  library). 

It  is  necessary  to  point  out  that  for  nearly  seventy  years  eight 
books — (1)  Prognostication  or  Calendar;  (2)  Hermann  de  Saldis, 
Speculum  Saccrdotitm  ;  (3)  Tractatus  dc,  Cclebratione  Missarum  ;  (4) 
a  work  in  German  treating  of  the  necessity  of  councils;  (5)  Dialogus 
inter  Hiigoncm  Cathoncm  et  Olivr.rium  super  Libcrtate  Ecclesiastica ; 
(6)  Sifridus  de  Arena,  Dctenninatio  Duarum  Qutestionum  ;  (7) 
Id.,  Responsio  ad  Quatuor  Qufestiones ;  (8)  Klagspiegcl,  or  New 
f/i'.tcutscht  Rcchtbuch — have  been  ascribed  to  Gutenberg  on  the 
strength  (a)  of  the  date  1460,  which  was  said  to  be  found  in  the 
Prognostication  in  the  Darmstadt  library,  and  (b)  of  a  so-called 
imbrication  alleged  to  be  in  a  copy  of  the  Tractatus  de  Celebrationc 
Missarum,  in  which  "Johannes  dictus  a  bono  monte"  and  Johannes 
Numeister  are  represented  as  offering  this  work  on  19th  June  1463 
to  the  Carthusians  at  Mainz.  But  the  date  in  the  Prognostication 
has  been  falsified  from  1482  into  1460,  arid  the  rubrication  in  the 
Tractatiis  is  a  forgery.3  The  eight  books  are  now  considered  to 
have  been  printed  by  Erhard  Reuwich. 

When  we  set  aside  the  above  works,  there  is  no  further  difficulty 
as  regards  the  history  of  Mainz  printing.  Fust  and  Schoeffer  worked 
together  from  1457  to  1466,  starting  in  August  1457  with  an 
edition  of  the  Psalterium,  printed  in  large  missal  types,  which,  as 
far  as  we  know,  is  the  first  printed  book  which  bears  a  date,  besides 
the  place  where  it  was  printed  and  the  name  of  the  printers.  It 
was  reprinted  with  the  same  types  in  1459  (the  second  printed  book 
with  date,  place,  and  name  of  printer),  in  1490,  and  in  1502  (the 
last  work  of  Schoeffer,  who  had  manufactured  its  types).  In  1459 
Fust  and  Schoeffer  also  published  Gul.  Durantus,  Rationale  Divin- 
orum  Officiorum,  with  the  small  type  (usually  called  Durandus 
type)  with  which  they  continued  to  print  long  afterwards.  In 
1460  they  published  the  Constitutiones  of  Pope  Clement  V. ,  the 
text  printed  in  a  type  (Clement  type)  about  a  third  larger  than  the 
Durandus.  This  type  was,  however,  in  existence  in  1459,  as  the 
colophon  of  the  Durandus  is  printed  with  it.4 

Spread  of  Typography. 

Having  explained  the  early  printing  of  Mainz,  in  so  far  as  it  Spread 
bears  upon  the  controversy  (see  below)  as  to  where  and  by  whom  of  typo- 
the  art  of  printing  was  invented,  we  can  follow  its  spread  to  other  graph y. 
countries.  After  Mainz  it  was  first  established  in  1460  at  Stras- 
burg,  where  the  first  printers  were,— 1.  Johann  Mentelin,  who  com 
pleted  a  Latin  Bible  in  that  year,  according  to  a  rubrication  in  a  copy 
ut  Freiburg  in  the  Breisgau  ;  2.  Adolph  Rusch  de  Inguilen,  who  is 
presumed  to  be  the  printer  of  the  undated  books  with  a  singularly- 
shaped  R,5  c.  1464  ;  3.  Henricus  Eggesteiu,  1471  ;  4.  George 
Husner;  5.  Martin  Flach,  &c.  In  1461  at  Bamberg,  where  the  first 
printer  was  Albrecht  Pfister,  who  in  that  year  published  Boner's 
Edelstein,  though  it  is  still  doubtful  whether  he  did  not  print 
earlier  (see  above) ;  2.  Joh.  Sensenschmidt,  c.  1480.  1465  at 
Subiaco  ;  first  and  only  printers  Conrad  Sweynheym  and  Arnold 
Pannarts,  who  completed  in  that  year  an  edition  of  Cicero,  De 
Oratore,  and  Lactantius,  and  removed  to  Rome  in  1467.  1466  at 
Cologne,  the  printers  being — 1.  Ulrich  Zell,  who  published  in  that 
year  Chrysostom,  Sujjcr  Psalmo  Quinquagesimo  Liber  Primus,  though 
it  is  presumed  that  he  printed  in  1463  ;  2.  Arnold  Ther  Hoernen, 
1470  ;  3.  Johannes  Koelhoff  of  Liibeck,  1470,  who  printed  the 
Colognd  Chronicle  in  1499;  4.  Nicolaus  Gotz,  1474;  5.  Goiswinus 
Gops,  1475;  6.  Petrus  de  Olpe,  1476  (not  1470);  7.  Conradus 
Winter  of  Homburg,  1476  ;  8.  Joh.  Guldenschaaf,  1477  ;  9.  Henricus 
Quentel,  1479,  &c.*  1467  at  Eltville  ;  first  printers  Nicolas  and 
Henry  Bechtermuncze  and  Wygandus  Spyes  de  Orthenberg,  who 
completed  in  that  year  a  Vocabularius  ex  quo.  1 467  at  Rome  ;  first 
printers  Conrad  Sweynheym  and  Arnold  Pannarts  from  Subiaco, 
who  published  an  edition  of  Cicero's  Epistolfe  ad  Familiares,  and 
Ulrich  Halm  or  Udalricus  Callus,  who  issued  on  31st  December 
1467  Turrecremata's  Meditationcs.  1468  at  Augsburg;  first  printer 
Giinther  Zainer  or  Zeyner.  Same  year  at  Basel ;  first  printer  Bert- 
hold  Rot  of  Hanau.  Same  year  at  Marienthal ;  Brothers  of  the 
Common  Life.  1469  at  Venice  ;  printers, — 1.  Johannes  of  Spires  ; 
2.  his  brother  Yindelinus  of  Spires  ;  3.  Christopher  Valdarfer ;  4. 
Nicolas  Jenson,  &c.  The  further  spread  of  typography  is  indicated 
by  the  following  data: — 1470  at  Nuremberg  (Johan  Sensenschmidt, 
Friedr.  Creusner,  Anton  Koberger,  &c.),  Berona  or  B.eromiinster  in 
Switzerland  (Helyas  Helye  alias  De  Llouffen),  Foligno  (Emilianus  de 
Orfinisand  Johannes  Numeister),  Trevi  (Johann  Reynard),  Savigliano 

3  See  Hessels,  Gutenberg,   pp.  107-114. 

4  See  further  Bernard,  Origin?  dc  I'Imprimerie,  i.  216  sq. 

5  M.  Philippe,  Origins  de  I'Imprimerie  a  1'aris,  p.  219,  mentions  two  books 
printed  in  this  type,  which  contain  manuscript  notes  to  the  effect  that  they 
were  purchased  in  14C4  and  14<i~,  so  that  Inguilen  should  be  placed  before 
Efigestein. 

6  Johan  Veldener,  who  is  said  to  have  printed  at  Cologne,  was  never  estab- 
lished  there,  bnt  at  Lou  vain  (1473-77),  Utrecht  (1478-81),  and  Culenborg  or 
Kuilenbui-g(14S3-S4);  see  Holtrop,  Mon.  Typ.,  pp.  42,  47,  109. 
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(Hans  Glim),  Paris  (first  printers  the  three  partners  Ulrich  Gering, 
Michael  Friburger,  Martin  Krantz) ;  1471  at  Spires,  Bologna, 
Ferrara,  Florence,  Milan,  Naples,  Pa  via,  Treviso,  Savigliano  (?) ; 

1472  at   Esslingen,    Cremona,   Mantua,   Padua,   Brescia,    Parma, 
Monreale  (Mondovi),   Fivizzano,   Verona,  lesi  (?),   St  Ursino  (?) ; 

1473  at  Lauiugen,  Ulm  (perhaps  as  early  as  1469),  Merseburg,  Alost, 
Utrecht,  Lyons,  Messina,  Buda  ;  1474  at  Louvain,  Geno;i,  Como, 
Savona,  Turin,   Vicenza,   Valencia  (?) ;  1475  at  Ltibeck,  Breslau, 
Blaubeuren,    Burgdorf,    Trent,    Cracow  (?),    Modena,  Reggio  (in 
Calabria),  Cagli,  Caselle  or  Casale,  Pieve  ( Piove)  di  Sacco,  Perugia, 
Piacenza,  Saragossa  ;  1476  at  Rostock,  Bruges,  Brussels,  Angers, 
Toulouse,  Polliano  (Pogliauo)  ;  1477   at  Reichenstein,   Deventer, 
Gouda,  Delft,  Westminster,  Lucca,  Ascoli,  Palermo,  Seville  ;  1478 
at  Oxford,  St  Maartensdyk,  Colle,  Schussenried  (in  Wiirtemberg), 
Eichstadt,  Geneva,  Vienue,  Trogen  (?),  Chablis,  Cosenza,  Prague, 
Barcelona  ;  1479  at  Erfurt,  Wiirzburg,  Nimeguen,  Zwolle,  Poitiers, 
Toscolano,  Pinerolo,  Novi,   Lerida,  Segorbe  ;  1480  at  London,  St 
Albans  (or  in  1479),   Oudenarde,    Hasselt,  Reggio  (in  Modena), 
Salamanca,  Toledo,  Nouantola,  Friuli  (?),  Caen ;  1481  at  Passau, 
Leipsic,  Magdeburg,  Treves,  Urach,  Casale  di  San  Vaso,  Saluzzo, 
Albi,  Rougemont  (?) ;  1482  at  Reutliugen,  Memmingen,  Metz,  Pisa, 
Aquila,  Antwerp,  Promentour,  Zamoi-a,  Odense  ;  1483  at  Leyden, 
Kuileuburg  (Culenborg),  Ghent,  Chartres,  Chalons-sur-Marne  (?), 
Troyes,  Gerona,  Stockholm  ;  1484  at  Bois-le-Duc,  Siena,  Udine, 
Soncino,  Winterberg,  Klosterueuburg,  Rennes,  Loudeac  ;  1485  at 
Heidelberg,   Ratisbon,   Pescia,   Vercelli,   Treguier  or  Lautreguet, 
Salins,  Burgos,  Palma,  Xeres  ;  1486  at  Miinster,  Stuttgart,  Chia- 
vasco,  Voghera,   Casal   Maggiore,    Abbeville,   Briinn,   Schleswig ; 
1487  at  Ingolstadt,  Gaeta,  Rouen,  Murcia  ;  1488  at  Stendal,  Viterbo, 
Gradisca,  Besamjon,  Constantinople  ;  1489  at  Hagenau,  San  Cucufat 
(near  Barcelona),  Coria,  Pamplona,  Tolosa,  Lisbon  ;  1490  at  Orleans, 
Grenoble,  Dole  ;  1491  at  Hamburg,  Nozzano,  Goupillieres,  Angou- 
leme,  Dijon,  Lantenac  ;  1492  at  Zinna,  Valladolid,  Leiria ;  1493 
at  Liineburg,   Cagliari,   Freiburg  (in  Breisgau),  Urbino,   Acqui ; 
1494  at  Oppenheirn,  Monterey,  Braga  ;  1495  at  Freisiugen,  Freiberg, 
Scandiano,  Forli,  Limoges,  Schoonhoven  (monastery  Den  Hem), 
Wadstena,  Cettinje  ;  1496  at  Offenburg,  Provins,  Granada ;  1497 
at   Munich,    Barco,    Carmagnola,    Avignon ;    1498   at  Tiibingen, 
Perigueux,  Schiedam,   Tarragona  ;   1 499  at  Montserrat,  Madrid ; 
1500  at  Ohniitz,  Pforzheim,  Sursee,  Perpignan,  Valenciennes,  Jaen. 
Printing  was  introduced  into  Scotland  in  1505  by  the  establishment 
of  Andrew  Millar  at  Edinburgh,1  and  into  Ireland,  at  Dublin,  in  1551. 
As  for  non-European  countries  and  towns,  printing  was  established 
in  Mexico  in  1544,  at  Goa  about  1550,  at  Tranquebar  in  1569, 
Terceira  in  the  Azores  1583,  Lima  1585,  Manila  and  Macao  (China) 
1590,  in  Hayti  in  the  beginning  of  the  17th  century,  at  Puebla  in 
1612,  Cambridge  (Mass.)  1638,  Batavia  1668,  Tiflis  1701,  German- 
town  1735,  Ceylon  1737,  Halifax  (Nova  Scotia)  1766,  Madras  1772, 
Calcutta  1778,  Buenos  Ayres  1789,  Bombay  1792,  in  Egypt  (at 
Alexandria,  Cairo,  and  Gizeh)  in  1798,  at  Sydney  1802,  Cape  Town 
1806,  Montevideo  1807,  Sarepta  1808,  Valparaiso  1810,  Astrakhan 
1815,  in  Sumatra  and  at  Hobart  Town  and  Santiago  (in  Chili)  in 
1818,  in  Persia  (at  Teheran)  in  1820,  and  at  Chios  about  1821.2 

Customs  Till  the  moment  (say  1477)  that  printing  spread  to  almost  all  the 
of  early  chief  towns  of  Germany,  Italy,  Switzerland,  France,  the  Nether- 
printers,  lands,  Spain,  England,  not  a  single  printer  carried  away  with  him 
a  set  of  types  or  a  set  of  punches  or  moulds  from  the  master  who 
had  taught  him,  but,  in  setting  up  his  printing  office,  each  man 
cast  a  set  of  types  for  his  own  use,  always  imitating  as  closely  as 
possible  the  handwriting  of  some  particular  manuscript  which  he 
or  his  patron  desired  to  publish.  When  we  compare  Schoeffer's 
30-line  indulgence  of  1454  with  a  manuscript  copy  of  the  same 
indulgence  dated  10th  April  1454,  now  in  the  hands  of  a  private 
collector  at  Wiesbaden,  we  see  that  the  types  used  in  printing  that 
document  were  specially  cast  for  the  purpose  after  the  model  of  the 
handwriting  employed  for  the  written  copies.  We  know  also  that 
the  types  of  the  36-line  and  42-line  Bibles  and  those  of  the  psalter 
of  1457  are  the  closest  possible  imitations  of  the  ornamental  church 
handwriting  customary  at  the  time  of  their  production.  Also,  when 
we  compare  the  31-line  indulgence  of  1454  with  the  German  block- 
book  called  the  Enndtchrist,  and  both  in  their  turn  with  the  German 
MSS.  of  that  period  (especially  the  manuscript  portions  in  the 
printed  copies  of  the  indulgences),  we  see  that  the  cutter  of  the 
text  type  of  the  indulgence,  as  well  as  the  engraver  of  the  block- 
book,  formed  his  characters  according  to  some  German  handwriting 
(book  hand)  of  the  period.  This  imitation  extended,  not  only  to 
the  shape  of  the  letters,  but  likewise  to  all  those  combinations  of 
letters  (double  p,  double  /,  double  s,  st,  ti,  tu,  re,  en,  ct,  si,  de,  co, 
ci,  te,  ce,  or,  re,  po,  fa,  he,  be,  &c.)  and  contractions  (for  pro,  -urn, 
->•//(,  -01,  the-,  ucr,  -bus,  -bis,  sed,  am,  tur,  qui,  qute,  quod,  secwulum, 
&c.)  which  were  then,  and  had  been  for  many  centuries,  in  use  by 
scribes.  In  most,  if  not  all  cases,  the  MSS.  which  the  printers 


i  See  Rob.  Dickson,  Iiitruil.  of  Art  of  Print,  into  Smtl.,  Al>enlecn,  1885 
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imitated  were  indigenous  to  the  place  where  they  settled.  Thus 
the  first  printers  of  Subiaco,  though  they  were  Germans  and  hail 
most  probably  learned  the  art  of  casting  types  and  printing  at 
Mainz,  clearly  cut  their  types  after  the  model  of  some  Italian  MS. 
which  was  free  from  any  Gothic  influence,  but  written  in  a  pure 
Caroline  minuscle  hand,  differing  but  slightly  from  the  Caroline 
minuscles  which  the  same  printers  adopted  two  years  afterwards 
at  Koine.  The  first  Paris  printers  started  in  1470  with  a  type  cast 
in  the  most  exact  manner,  on  the  model  of  the  Caroline  minuscle 
handwriting  then  in  vogue  at  Paris.  John  de  Westphalia,  who 
introduced  printing  into  Belgium,  used  from  the  beginning  a  type 
which  he  calls  Venetian.  Where  therefore  there  is  a  great  simi 
larity,  but  no  absolute  identity,  between  the  types  of  two  printers 
(c.y.,  Schoeffer  and  Ulr.  Zell),  it  should  be  attributed  to  the  simi 
larity  of  the  handwritings  which  the  printers  followed  rather  than 
to  any  attempt  on  their  part  to  imitate  each  other's  types.  To  this 
universal  system  (clearly  discernible  in  the  first  twenty-five  years 
of  printing)  of  each  printer  setting  up  business  with  a  new  type 
cast  by  himself,  there  are,  according  to  the  conjectures  of  a  good 
many  bibliographers,  only  two  exceptions.  One  is  Albrecht  Pfister 
(see  above) ;  the  other  is  the  Bechtermunczes  of  Eltville  (see  above). 

Another  most  important  feature  in  the  earliest  books  is  that  the  Uneven- 
printers  imitated,  not  only  the  handwriting,  with  all  its  contrac-  ness  of 
tions,  combined  letters,  &c.,  but  all  the  other  peculiarities  of  the  lines. 
MSS.  they  copied.  There  is  in  the  first  place  the  unevenness  of  the 
lines,  which  very  often  serves  as  a  guide  to  the  approximate  date 
of  a  book,  especially  when  we  deal  with  the  works  of  the  same 
printer,  since  each  commenced  with  uneven  lines,  and  gradually 
made  them  less  uneven,  and  finally  even.  This  unevenness  was 
unavoidable  in  manuscripts  as  well  as  in  block-books  ;  but  in  the 
earliest  printed  books  it  is  regarded  as  evidence  of  the  inability 
of  the  printers  to  space  out  their  lines.  If  this  theory  be  correct, 
this  inability  was  perhaps  owing  to  the  types  being  perforated  anil 
connected  with  each  other  by  a  thread,  or  to  some  other  cause 
which  has  not  yet  been  clearly  ascertained.  But  it  is  not  impos 
sible  that  the  unevenness  was  simply  part  and  parcel  of  the  system 
of  imitating  MSS.,  and  that  only  gradually  (about  1473  or  1474, 
but  in  some  cases  later)  printers  began  to  see  that  even  lines 
looked  better  than  uneven.  This  seems  clear  when  we  observe  that 
the  imitation  of  MSS.  was  carried  so  far  that  sometimes  things 
which  deviated  from  the  work  of  the  scribe,  but  had  accidentally 
been  printed  in,  were  afterwards  erased  and  altered  in  conformity 
with  the  MS.  The  Paris  library,  for  instance,  possesses  two  copies 
of  the  Liber  Epistolarum  of  Gasparinus  Pergamensis  (printed  at 
Paris  in  1470)  in  both  of  which  the  initial  G  of  the  first  line  and 
the  initial  M  of  the  fourth  line  were  printed  in,  and,  whilst  they 
have  been  allowed  to  remain  in  one  of  the  copies,  in  the  other  they 
were  regarded  as  a  fault  and  replaced  by  a  rubricated  L  and  M. 

In  the  second  place  the  initials  of  books  or  the  chapters  of  books  Initials. 
in  MSS.,  and  again  in  block-books  and  the  earliest  products  of 
printing,  were  always,  or  at  least  in  most  cases  (they  are  printed 
in  the  indulgences  of  1454),  omitted  by  the  scribe  and  the  printer, 
and  afterwards  filled  in  by  the  rubricator.  As  the  latter  artists 
were  sometimes  illiterate  and  veiy  often  filled  up  the  gap  by  a 
wrong  initial,  we  find  in  a  good  many  MSS.  as  well  as  early  printed 
books  small  letters  written  either  in  the  margin  or  in  the  blank  left 
for  the  initial,  to  guide  the  rubricator.  In  most  cases  where  these 
letters  (which  are  now  called  initial  directors)  were  written  in  the 
margin,  they  were  placed  as  much  as  possible  on  the  edges  of  the 
pages  in  order  that  they  might  be  cut  away  by  the  binder  as 
unsightly  ;  but  in  a  vast  number  of  incunabula  they  have  remained 
till  the  present  day.3  After  a  few  years  these  initial  directors 
were  in  a  good  many  books  printed  in  (in  lower-case  type)  with 
the  text.  In  all  cases,  whether  written  or  printed,  they  were  meant 
to  be  covered  by  the  illuminated  initial  ;  but,  as  a  matter  of  fact, 
the  latter  very  seldom  covers  the  initial  director  so  completely  as 
to  make  it  invisible,  and  in  a  good  many  cases  the  intended  illu 
mination  was  never  carried  into  effect. 

With  respect  to  the  hyphens,  which  were  used  in  the  1454  Hyphens, 
indulgences  and  the  36-line  and  42-line  Bibles,  always  outside  the 
printed  margin,  some  of  the  earliest  printers  did  not  employ  them 
at  the  moment  that  they  started  their  presses,  and  in  the  case  of  some 
printers  the  non-use  or  use  of  hyphens,  and  their  position  outside 
or  inside  the  printed  margin,  serve  as  a  guide  to  the  dating,  of 
their  products.  After  about  1472  they  become  more  uniform  in 
their  shape  and  more  generally  used. 

The  use  of  signatures  is  confined  in  MSS.  mostly  to  mark  the  Signa- 
quires,  and  in  block-books  to  mark  each  sheet  or  page  ;  they  do  tures. 
not  occur  in  printed  books  before  1472  (at  least  in  no  earlier  book 
with  a  date),   when   they  appear   in  Joh.   Nider's  Prseceptorium 
Divinx  Leyis,  published  by  Johan  Koelhoff  at  Cologne. 

Catchwords  (custodes)  were  used  for  the  first  time  about  1469  by  Catch- 
Johannes  of  Spires,  at  Venice,  in  the  first  edition  of  Tacitus.         words. 

~3  The  university  library  of  Basel  possesses  a  collection  of  the  earliest  Paris 
l«>oks  still  bound  in  their  original  binding,  in  which  these  initial  directors  are 
written  not  only  on  the  outer  edges  but  on  the  inner  sides  of  the  pages,  and 
so  close  to  the  'back  that  they  can  only  be  seen  by  stretching  the  books  wide 
open. 
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Pagina-  Pagination  or  rather  foliation  was  first  used  by  Am.  Ther  Hoernen, 
tion.  at  Cologne  in  1471,  in  Adrianus's  Liber  de  licrncdiis  Fortuitorttm 
Casuum,  having  each  leaf  (not  page)  numbered  by  figures  placed  in 
the  end  of  the  line  on  the  middle  of  each  right-hand  page. 
Slowness  The  practice  among  early  printers  of  imitating  and  reproducing 
of  pro-  MSS.  was  not  abandoned  till  many  years  after  the  first  printed 
gress  at  book  (1454)  made  its  appearance  ;  and,  looking  at  the  books  printed, 
first.  say  from  1454  to  1477,  from  our  present  standpoint  of  daily  im 
provement  and  alteration,  the  printing  of  that  period  may  be  said 
to  have  been  almost  wholly  stagnant,  without  any  improvement 
or  modification.  If  some  printers  (for  instance,  Sweynheym  and 
Pannarts  at  Subiaco  and  Rome,  and  Nicolas  Jenson  at  Venice)  pro 
duced  handsomer  books  than  others,  this  is  to  be  attributed  to  the 
beauty  of  the  MSS.  imitated  and  the  paper  used  rather  than  to 
any  superior  skill.  Generally  speaking,  therefore,  we  shall  not  be 
very  far  wrong  in  saying  that  the  workmanship  of  Ketelaer  and 
De  Leempt's  first  book,  published  at  Utrecht  c.  1473,  and  that  of 
Caxton's  first  book  issued  at  Westminster  in  1477,  exhibit  the 
very  same  stage  of  the  art  of  printing  as  the  1454  indulgences. 
If  therefore  any  evidence  were  found  that  Ketelaer  and  De  Leempt 
and  Caxton  had  really  printed  their  first  books  in  1454,  there  would 
be  nothing  in  the  workmanship  of  these  books  to  prevent  us  from 
placing  them  in  that  year.  And  conversely,  if  the  indulgences  of 
1454  had  been  issued  without  a  date  or  without  any  names  to  in 
dicate  their  approximate  date,  their  workmanship  would  invariably 
induce  bibliographers  to  ascribe  them  to  circa  1470,  if  not  somewhat 
later.  Even  after  1477  the  alterations  in  the  mode  of  printing  books 
proceeded  very  slowly  and  almost  imperceptibly.  It  came  to  be 
no  longer  a  universal  system  for  printers  to  begin  business  by  cast 
ing  a  type  for  themselves,  but  some  received  their  types  from  one 
of  their  colleagues.  And,  though  there  were  still  many  varieties 
of  types,  one  sort  began  to  make  its  appearance  in  two  or  three 
different  places.  The  combinations  of  letters  were  the  first  to  dis 
appear  ;  but  the  contractions  remain  in  a  good  many  books  even 
of  the  17th  century. 

Some  theories  have  been  based  on,  and  others  have  been  con 
sidered  to  be  upset  by,  the  supposition  that  the  early  printers 
always  required  as  much  type  as  printers  of  the  present  day,  or 
at  any  rate  so  much  as  would  enable  them  to  set  up,  not  only  a 
whole  quire  of  4  or  5  sheets  (  =  8  or  10  leaves  =  16  or  20  pages), 
but  even  two  quires  ( —  40  pages).  Consequently  calculations  have 
been  made  that,  for  instance,  the  printer  of  the  42-line  Bible  required 
a  fount  of  at  least  120,000  characters. l  But,  though  the  Speculum 
Humanx  Salvationis  seems  to  have  been  printed  by  whole  sheets 
(2  pages),  there  are  numberless  proofs  that  many  early  books  were 
printed  page  by  page,  even  when  in  small  4to.  For  instance,  in 
some  books  it  has  been  observed  that  portions  of  the  types  with 
which  the  text  of  the  first,  second,  or  third  pages  of  a  quire  had 
been  printed  were  used  to  "lock  up"  the  types  employed  for  the 
later  pages  of  the  same  quire,  as  is  evident  from  the  blank  impres 
sions  of  such  portions  being  found  on  these  later  pages.  Again,  in 
some  books  two,  three,  or  four  blank  leaves  are  found  at  the  end, 
showing  a  miscalculation  of  the  printer.  Moreover,  the  numerous 
itinerant  printers  of  the  15th  century,  who  established  a  press  for 
a  short  time  wherever  they  went,  prove  that  the  furniture  of  the 
earliest  printing  offices  must  have  been  of  no  great  extent. 

The  Invention  Controversy. 

Now  that  we  have  traced  the  art  of  printing  from  the 
moment  (1454)  that  it  made  its  appearance  in  a  perfect 
state  at  Mainz,  and  have  followed  its  spread  to  all  the  chief 
places  of  Europe  till  1500,  we  must  take  notice  of  the 
controversy  which  has  been  carried  on  for  nearly  four 
hundred  years  as  to  when,  where,  and  by  whom  the  art 
was  invented.  For  this  purpose  we  will  gather  up  into 
a  chronological  sequence  (a)  a  few  of  the  most  important 
expressions  used  by  the  earliest  printers  in  their  colophons, 
(/;)  whatever  documentary  evidence  there  may  be  on  the 
subject,  and  (>•)  some  accounts  of  the  earliest  authors  on 
the  subject.  (The  letters  A,  B,  &c.,  are  for  the  sake  of 
convenient  reference.) 

The  earliest  testimony  (A)  to  which  we  may  refer  is  the  notarial 
instrument,  dated  6th  November  1455,  of  the  lawsuit  between  Fust 
and  Gutenberg,  whereby  the  former  sought  to  recover  2026  guilders 
from  the  latter  in  repayment  of  1600  guilders  (800  advanced  in 
1450  or  1449  and  another  800  in  1452),  with  the  interest  thereon. 
Fust  speaks  here2  of  "  the  work  "  (line  24),  and  of  "our  common 
work "  (line  60)  ;  Gutenberg  speaks  of  "  tools "  in  preparation, 
"workmen's  wages,  house-rent,  vellum,  paper,  ink,  &c." (lines  37- 
40),  of  "such  work"  (41),  and  of  "the  work  of  the  books"  (42)  ; 

1  See  Bernard,  Origine  de  flinpr.,  i.  1(54,  who  was  a  printer  himself  anil  speaks 
very  strongly  on  this  point. 

2  We  quote  from  the  text  of  the  instrument  as  published  by  J.  D.  Koehler, 
Kkn  H-Rttlung  Johann  Gutenberg's,  Leipsic,  1741. 
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whereas  the  judges  speak  of  "the  work  to  the  profit  of  both  "  (49), 
and  "their  common  use"  (60).  (B)  In  the  earliest3  book  pub- From 
lished  with  a  date  (the  Mainz  psalter,  issued  14th  August  1457  by  book 
Fust  and  Peter  Schoeffer)  it  is  said  that  it  was  j>erfected  at  Mainz  colo- 
by  an  "adinventio  artificiosa  imprimendi  ac  caracterizandi  absque  plions, 
calami  ulla  exaratione  "  (repeated  and  varied  later ;  see  p.  681  above).  &c. ; 
(C)  In  1460  the  C'atkolicon  was  published  at  Mainz,  without  the 
name  of  the  printer  ;  but  the  colophon,  after  stating  that  the  book 
was  printed  at  Mainz,  which  town  God's  mercy  had  deigned  to 
prefer  above  other  nations  of  the  earth,  adds  (D)  that  the  book  was 
printed  and  completed  "  non  calami,  stili,  aut  pennse  suffragio,  sed 
mira  patronarum  formal-unique  concordia,  proporcione,  et  modulo." 
This  work  is  considered  to  have  been  printed  by  Gutenberg,  and 
the  mention  of  God's  mercy  is  regarded  as  an  allusion  to  the  in 
vention  of  printing.  The  phrase  is,  however,  also  found  in  the 
Liber  Scxtus  Decretalium,  in  the  Summa  of  Thomas  Aquinas,  and 
in  the  Clementines,  published  respectively  on  17th  December  1465, 
6th  March,  and  8th  October  1467,  by  Fust  and  Schoeffer.  (E)  On 
17th  January  1465  Adolph  II.,  archbishop  of  Mainz,  by  a  public 
decree,  appointed  Gutenberg  as  his  servant  in  reward  for  "  his 
services,"  but  he  does  not  speak  of  him  as  the  inventor  of  printing, 
nor  even  as  a  printer.  (F)  In  the  Grammatica  Rhythmica,  published 
in  1466  by  Fust  and  Schoeffer,  the  third  line  of  the  colophon  runs  : 
"Hinc  Nazareni  sonet  oda  per  ora  Johannis,"  which  was  formerly 
regarded  as  an  allusion  to  Johann  Fust  or  Johann  Gutenberg,  but 
which  more  probably  refers  to  Johann  Brunnen  or  Fons,  the  author 
of  the  grammar.  (G)  On  26th  February  1468  Dr  Homery  wrote  to 
the  archbishop  of  Mainz  the  letter  quoted  above,  from  which  it 
may  be  inferred  that  Gutenberg  had  been  a  printer,  though  not  a 
word  is  said  as  to  his  being  the  inventor  of  printing.  (H)  In  1468 
Schoeffer  reprinted  Fons's  Grammatica,  and  in  the  colophon  it  is 
said  :  "  At  Moguntina  sum  fusus  in  urbe  libellus  meque  (the  book) 
domus  genuit  uude  caragma  venit."  (I)  Schoeffer  published  on 
24th  May  1468  the  first  edition  of  Justiniani  Impcr.  Institiitionum 
Juris  Libri  VI.,  cum  Glossa.  To  this  were  added  by  way  of  colophon 
some  verses  commencing  :  "  Scema  tabernaculi,  &c.,"  in  which  it  is 
said  that  (the  ornament  of  the  church)  Jesus  "hosdedit  eximios 
sculpendi  in  arte  magistros  .  .  .  Quos  genuit  ambos  urbs  Moguntina 
Johannes,  librorum  insignes  prothocaragmaticos,"  which  is  regarded 
as  an  allusion  to  Johann  Gutenberg  and  Johann  Fust  as  first 
printers.  (K)  In  the  same  year  (1468)  Johannes  Andreas,  bishop 
of  Aleria,  says,  in  the  dedication  of  his  edition  of  St  Jerome's 
Epistles,  published  in  that  year  (13th  December)  at  Rome,  to  Pope 
Paul  II.,  that  "Germany  is  to  be  honoured  for  ever  as  having  been 
the  inventress  of  the  greatest  utilities.  Cardinal  Cusa  wished  that 
the  sacred  art  of  printing,  which  then  (under  Cardinal  Cusa,  who 
died  llth  August  1464)  seemed  to  have  arisen  in  Germany,  were 
brought  to  Rome."  (L)  In  1470  Guil.  Fichet,  in  an  octastichon 
inserted  in  the  Paris  edition  of  1470  of  the  Letters  of  Gasparinus 
of  Bergamo,  exhorts  Paris  to  take  up  the  almost  divine  art  of  writing 
(printing)  which  Germany  is  acquainted  with.  In  the  same  year 
Erhard  "VVindsberg  writes  to  the  same  effect  in  an  epigram  inserted 
in  the  Epistolse  PJuilaridis  published  at  Paris  about  1470.  (M) 
In  1471  Ludov.  Carbo  speaks,  in  the  dedication  of  the  Letters  of 
Pliny  to  Borso,  duke  of  Modena,  of  the  Germans  having  invented 
printing.  Nicolaus  Gupalatiuus  speaks  (Venice,  1471)  of  a  German 
being  the  inventor  of  printing,  and  Nicolaus  Perottus  of  the  art 
which  had  lately  come  from  Germany.  (N)  On  21st  May  1471 
Nicolas  Jenson  published  an  edition  of  Quintilian,  edited  and 
revised  by  Ognibene  de  Lonigo  (Omnibonus  Leonicenus),  who  in  the 
preface  speaks  of  its  printer  as  "librarite  artis  mirabilis  inventor, 
non  ut  scribantur  calamo  libri,  sed  veluti  gemma  imprimantur,  ac 
prope  sigillo,  primus  omnium  ingeuiose  demonstravit."  (0)  About 
1472  the  first  three  printers  of  Paris  published  Gasparinus  Perga- 
mensis's  Orthographix  Liber,  to  which  is  prefixed  (in  the  copy 
of  the  university  of  Basel)  a  letter,  dated  1st  January,  from  Guil- 
laume  Fichet,  prior  of  the  Sorbonne,  to  Robert  Gaguin,  in  which  he 
says  that  "it  is  rumoured  in  Germany  that  not  far  from  the  city  of 
Mainz  a  certain  Johann  Gutenberg  (Johannes,  cui  cognomen  Bone- 
montano)  first  of  all  invented  the  art  of  printing  (impressoriam 
artem),  by  means  of  which  books  are  made  with  letters  of  metal,  not 
with  a  reed  (as  the  ancients  did),  nor  with  the  pen  (as  is  done  at 
present)."  (P)  On  14th  July  1474  Joh.  Philippusde  Lignamine  pub 
lished  at  Rome  Chronica  Summorum  Pontificum  Imperatorumque, 
in  which  we  find,  between  two  entries,  relating  one  to  14th  July 
1459  and  the  other  to  1st  October  1459,  an  undated  paragraph  in 
which  it  is  said  that  Jacobus  with  the  surname  of  Gutenberg  of 
Strasburg  and  a  certain  other  one  named  Fustus,  "  iruprimendanim 
litterarum  in  membranis  cum  metallicis  formis  periti,  trecentas 
cartas  quisque  eorum  per  diem  facere  innotescunt  apud  Mognntiam 
Germanic  civitatem."  The  same  is  said  of  Mentelin,  and  (under 
1464)  of  Conrad  Sweynheym,  Arnold  Pannarts,  and  Udalricus  Gallus. 
(Q)  On  23d  May  1476  Peter  Schoeffer  issued  the  third  edition  of  the 
Institutiones  of  Justinian,  with  the  same  imprint  as  in  the  edition 

3  The  earliest  is  perhaps  the  Donatus  issued  by  Peter  Schoeffer,  i>ossibly 
lit-fore  1456,  the  colophon  of  which  says  that  it  was  finished  :  "  Arte  nova 
impriniendi  sen  caracterizandi  .  .  .  abstjue  calami  exaratione." 
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of  1468  (see  testimony  I),  but  with  the  addition  that  Mainz  is  the 
"  impressorifle  artis  inventrix  elimatrixque  prima."  (R)  In  1478  an 
edition  of  the  Fasciculus  Temporum  was  issued  at  Cologne,  in  which 
it  is  stated  under  the  year  1457  that  the  printers  of  books  were 
multiplied  on  earth,  deriving  the  origin  of  their  art  from  Mainz. 
The  earlier  editions  merely  stated  that  the  printers  of  books  were 
multiplied  on  earth.  (S)  In  1483  Matthias  Palmcrius  of  Pisa  pub 
lished  at  Venice  the  Chron.  Euseb.,  in  which  under  the  year  1457 
it  is  stated  that  students  owe  a  great  debt  to  Germany,  where 
Johannes  Guttenberg  zum  Jungen,  knight  of  Mainz,  invented  the 
art  of  printing  in  1440.  (T)  In  the  same  year  Jac.  Phil.  Foresta  of 
Bergamo  published  Supplemcntum  Chronicorum,  in  which  he  says 
under  the  year  1458  that  the  art  of  printing  books  was  first  dis 
covered  in  Germany,  according  to  some  by  Guthimberg  of  Strasburg, 
according  to  others  by  Faust  (see  P),  according  to  others  by  Nicolas 
Jenson  (see  N).  (V)  On  6th  March  1492  Peter  Schoeffer  published 
the  NiedersachsiscJie  Chronik  of  Conrad  Botho,  saying  in  the  colo 
phon  that  it  was  "  geprent  ...  in  ...  Mentz,  die  eyn  auefangk 
From  is  der  prentery."  (X)  At  the  end  of  1494  two  Heidelberg  professors, 
docu-  Adam  Wernher  and  Joh.  Herbst,  composed  some  Latin  verses  in 
inentary  honour  of  Johannes  Gensfleisch  (a  family  name  by  which  Gutenberg 
evidence,  was  known,  and  which  was  turned  into  the  Latin  Ansicarus),  whom 
they  called  "  primus  librorum  impressor"  and  "impressorise  artis 
inventor  primus."1  (Y)  In  1499  Jacobus  Wimpheling  (born  at 
Schlettstadt  1450,  died  1528)  published  (at  Mainz,  by  P.  Friedberg) 
an  Oratio  in  Memoriam  Marsilii  ab  Inghcn  (d.  1396),  in  which  he, 
on  leaf  22a,  praises  Joannes  Ansicarus  in  verse  on  account  of  his 
invention  at  Mainz.  (Z)  These  verses  are  preceded  by  an  epitaph 
on  Joliann  Gensfleisch,  "  artis  impressorite  inventor"  and  "repertor," 
written  in  Latin  by  Adam  Gelthus,  a  relative  of  Gutenberg.  (AA) 
In  the  same  year  Polydore  Vergil  (De  Invcntoribus  Serum,  Venice, 
1499,  lib.  ii.  cap.  7)  says  that  a  certain  Peter  [Schoeffer  ?],  a  German, 
invented  in  1442  the  art  of  printing  at  Mainz  in  Germany,  as  he 
had  heard  from  the  latter's  countryman  ;  this  statement  was  re 
peated  in  a  Venice  edition  of  1503.  In  later  editions  "  Peter"  was 
altered  to  "  Joh.  Gutenberg."  (BB)  In  the  same  year  Koelhoff, 
printer  at  Cologne,  published  Cronica  van  der  hilliger  Stat  ran 
C'oelloi,  in  which  on  fol.  312b  it  is  said  :  (1)  The  art  of  printing  was 
found  first  of  all  in  Germany  at  Mainz  about  the  year  1440  ;  (2) 
from  that  time  till  1450  the  art  and  what  belonged  to  it  were  investi 
gated  ;  (3)  and  in  1450,  when  it  was  a  golden  year  (jubilee),  they 
began  to  print,  and  the  first  book  that  tliey  printed  was  the  Bible 
in  Latin,  in  a  large  letter,  resembling  that  with  which  at  present 
missals  are  printed.  (4)  Although  the  art  was  found  at  Mainz  in 
the  manner  in  which  it  is  generally  employed  now,  yet  the  first  pre- 
liguration  was  found  in  Holland  from  out  the  Donatiiscs  which  were 
printed  there  before  that  time,  and  from  and  out  of  them  was  taken 
the  beginning  of  the  aforesaid  art,  and  it  was  found  much  more 
masterly  and  exact  (subtilis)  than  that  other  manner  was,  and  has 
become  more  and  more  artistic.  (5)  Omnibonus  wrote  in  a  preface 
to  Quintilian,  and  in  some  other  lx>oks  too,  that  a  Walloon  from 
France,  named  Nicol.  Jenson  (see  N),  discovered  this  art  ;  but  that 
is  untrue,  for  there  are  those  still  alive  who  testify  that  books  were 
printed  at  Venice  before  Nicol.  Jenson  came  there,  and  began  to 
cut  and  make  letters.  (6)  But  the  first  inventor  of  printing  was  a 
•citizen  of  Mainz,  named  Junker  Johan  Gudenburch.  (7)  From 
Mainz  the  art  was  introduced  first  of  all  into  Cologne,  then  into 
Strasburg,  and  afterwards  into  Venice.  (8)  The  origin  and  progress 
of  the  art  were  told  to  the  writer  verbally  by  Ulrich  Zell  of  Hanau, 
still  printer  at  Cologne  (anno  1499),  through  whom  the  said  art 
came  to  Cologne.  (CC)  In  1501  Jacob  Wimpheling  (see  Y),  who 
.stated  in  his  Oratio  Qucritlosa  contra  Invasores  Saccrdotum,  Flam- 
inum,  &c.,  published  at  Delft  c.  1495,  that  chalcography  had  been 
invented  at  Mainz,  published  a  work  (Germania,  Strasburg,  Joh. 
Priiss,  1501)  in  which  he  says  (on  p.  43)  that  the  invention  was 
made  at  Strasburg  by  Johann  Gutenberg  of  Strasburg,  and  that  it 
was  perfected  at  Mainz.  (DD)  In  1503  Johann  Schoeffer  (the  son 
•of  Peter  Schoeffer  and  the  grandson  of  Johann  Fust)  published  an 
edition  of  Hermes  Trismegistus,  in  which  he  represents  himself  as 
•one  of  the  most  distinguished  citizens  of  Mainz,  descended  from  the 
most  fortunate  race  who  invented  the  art  of  printing.  (EE)  In 
1504  Ivo  Wittig,  who  was  a  relative  of  Gutenberg,  and  a  canon 
and  the  keeper  of  the  seal  of  the  St  Victor  cathedral  near  Mainz 
(of  which  Gutenberg  had  been  a  lay  member),  erected  in  the  house 
"  Zum  Gutenberg  "  a  memorial  stone  and  an  epitaph  to  Joh.  Guten 
berg  of  Mainz,  "qui  primus  omnium  litteras  a-re  imprimendas 
invenit."  (FF)  In  1505,  in  the  German  translation  of  Livy  pub 
lished  by  Johanu  Schoeffer  (see  KK),  the  dedication  to  the  emperor 
Maximilian,  which  was  probably  written  by  Ivo  Wittig  (see  EE), 
speaks  of  Johann  Giittenbergk  as  inventor  of  printing  (1450)  and 
Johann  Faust  and  Peter  Schoeffer  as  improvers  of  the  art.  This 
work  was  reprinted  six  times  (1514,  1523,  1533,  1551,  1553)  with 
the  same  dedication  ;  but  in  1509  the  Brcviarium  Moguntinum 
says  that  it  was  printed  at  the  expense  and  trouble  of  Joliann 

1  These  verses  were  not  published  at  the  time,  but  in  the  19th  century  l>y  F. 
J.  Mone,  QiteUensamml.  der  bad.  iMtiilesgcsch.,  iii.  163,  from  the  contemporary 
5IS.  of  Adam  Weruher,  preserved  in  the  archives  of  Cavlsruhe. 


Schoeffer,  whose  grandfather  (i.e.,  Johann  Fust)  was  the  first  in 
ventor  and  author  of  the  art  of  printing  (see  DD).  (GG)  In  1505 
Jacob  Wimpheling,  in  \\isEpithoma  Gcrmanorum  (Strasburg,  1505), 
asserts  (on  leaf  xxxviii  b.  and  xxxix  a.)  that  in  1440  Johann  Guten 
berg  of  Strasburg  invented  there  the  art  of  printing.  And  in  1507, 
in  his  Catal.  Episcoponim  Argent.  (Strasburg,  1507),  he  says  that 
the  art  was  invented,  though  in  an  imperfect  manner,  by  a  certain 
Strasburger,  who  afterwards  went  to  Mainz  and  joined  others  work 
ing  and  trying  the  same  art,  where  it  was,  tinder  the  guidance  of 
Johanu  Gensfleisch,  perfected  in  the  house  "  boni  mentis  "  (Guten 
berg).  This -he  repeated  in  1515.  (HH)  About  1506  Johannes 
Trithemius  wrote  his  Chronicon  of  Spanheim,  published  at  Frank 
fort  in  1601,  in  which  he  says  (p.  366)  that  the  art  of  printing 
books  was  discovered  afresh  at  Mainz  by  Johan  Gutenberg,  who, 
after  having  spent  all  his  property  in  accomplishing  the  new  in 
vention,  perfected  it  by  the  advice  and  assistance  of  Johann  Fust. 
The  first  propagator  of  the  new  art  was,  after  the  inventor,  Peter 
Schoeffer.  (II)  In  1515  Johann  Schoeffer  published  Joh.  Tri- 
themius's  Compendium  sive  Brevianum  Histories,  Francorum,  and 
said  in  the  colophon  that  the  book  was  published  at  Mainz,  the 
first  inventress  of  the  art  of  printing,  by  Johann  Schoeffer,  grand 
son  of  the  late  Johann  Fust,  the  first  author  of  the  said  art,  who 
finally  from  his  own  genius  commenced  to  excogitate  and  to  investi 
gate  the  art  in  1450,  and  in  1452  perfected  it  and  commenced 
printing,  assisted  by  many  necessary  inventions  of  Peter  Schoefler 
von  Gernsheim,  his  servant  and  adopted  son.  Johann  Fust  and 
Peter  Schoeffer  kept  this  art  secret,  binding  all  their  servants  and 
domestics  by  oath  never  to  reveal  it ;  but  in  1462  it  was  spread  by 
the  same  domestics  into  divers  countries.  (KK)  On  9th  December 
1518  the  emperor  Maximilian  accorded  to  Johann  Schoeffer  the 
privilege  of  printing  Livy  (1518-1519),  and  says  in  it  that  "he  has 
learned  and  been  advised  on  the  faith  of  worthy  testimonies  that 
the  ingenious  invention  of  chalcography  was  effected  by  the  printer's 
grandfather."  (LL)  In  1519  Joh.  Thunnayer  Aventinus  (1474-1534) 
wrote  that  "in  1450  Joannes  Faustus,  a  German,  a  citizen  of  Mainz, 
invented  a  new  kind  of  writing,  called  chalcography,  and  completed 
it  in  two  years  ;  it  was  kept  secret  by  him  and  Peter  Schoeffer,  his 
son-in-law,  but  divulged  in  Germany  ten  years  afterwards  by  Faust's 
servant,  Johannes  Guttenberger,  a  Strasburger."  (MM)  In  a  pedi 
gree  of  Lourens  Janszoon  Coster  of  Haarlem  and  his  descendants, 
drawn  up  not  later  than  1520,  it  is  asserted  that  in  1446  "he 
brought  the  first  print  into  the  world."  This  document,  of  which 
the  date  1446  seems  to  have  been  altered  into  1440,  is  preserved 
in  the  Haarlem  town  library.  (NN)  In  1520  Johan  Sehott,  a 
printer  at  Strasburg  and  grandson  of  Johan  Mentelin,  the  fiist 
printer  of  that  town,  published  an  edition  of  Ptolemy,  at  the  end 
of  which  he  printed  the  arms  of  his  grandfather  with  the  following 
legend:  "Insigne  Schottorum  Familia:  ab  Friderico  Rom.  Imp.  III. 
Joan.  Mentelio  primo  Typographic  Inventori  ac  suis  concessum  : 
Anno  Christi  1466."  Apart  from  the  assertion  that  Mentelin  was 
the  inventor  of  printing,  we  may  remark  that  the  emperor  Frederick 
III.  raised  Mentelin  to  the  rank  of  a  nobleman  in  1466  and  granted 
him  new  arms.  (00)  About  1533  the  Neapolitan  Mariangelo 
Accorso,  who  had  resided  at  the  court  of  Charles  V.,  wrote  on  an 
edition  of  Donatus  (in  the  possession  of  Aldus  Manutius,  jun.)  that 
"Joh.  Faust  of  Mainz  first  discovered  the  art  of  printing  with 
metal  types,  which  afterwards  he  made  of  lead ;  his  son  Peter 
Schoeffer  added  afterwards  much  to  polish  the  said  art.  This 
Donatus  and  Coiifcs&ionalia  were  printed  first  of  all  in  1450.  Faust 
derived  the  suggestion  from  a  Donatus  printed  before  in  Holland 
from  an  engraved  block."  This  paragraph  is  found  on  p.  411  of  the 
Billioth.  Apost.  Vaticana  of  Angelo  Koccha  (Rome,  1591).  Some 
consider  its  latter  part  to  have  been  derived  from  the  Cologne 
Chronicle  (EE),  and  it  seems  probable  that  it  was  a  mixture  of  some 
of  the  above  testimonies.  (PP)  In  1536  Johan  Schott  (see  NN) 
published  Historien  Handt-Buchlcin  (Strasburg,  1536),  in  which 
(on  leaf  b1  and  lr)  he  says  that  "Hans  Mentlin  of  Strasburg  in 
vented  the  art,  which,  through  infidelity,  was  brought  to  Mainz." 
On  the  strength  of  this  and  other  statements  (CC,  GG,  NN) 
the  bicentenary  of  the  Strasburg  invention  was  celebrated  there 
in  1640.  (QQ)  In  1541  Joh.  Arnold  (Bergel  or)  Bergellanus, 
who  had  settled  as  press -reader  at  Mainz  two  years  previously, 
published  his  Encomium  Chalcoqrapldx  (Mainz,  Fr.  Behem,  1541, 
4to),  in  which  the  lawsuit  between  Fust  and  Gutenberg  (A)  is 
alluded  to  for  the  first  time.  Bergel  had  read  Tritheim's  books 
(HH),  in  which  the  invention  is  ascribed  to  Johann  Gutenberg  with 
two  coadjutors,  Joliann  Faust  and  Peter  Schoeffer,  which  he  (Bergel) 
had  heard  confirmed  in  conversations  with  Mainz  citizens  ;  he  had 
also  seen  some  old  tools  prepared  for  the  work  by  the  originators 
which  were  still  in  existence.  Gutenberg  invented  it  in  1450. 
(RR)  About  1561  Jan  Van  Zuren  (born  at  Haarlem  in  1517)  and 
Dirk  Volkerts  Coornhert  (born  at  Amsterdam  in  1522)  established 
a  printing  office  at  Haarlem.  Of  the  former  it  is  alleged  that  he 
had  compiled  a  work  on  the  invention  of  printing,  which  is  presumed 
to  have  been  lost  during  the  siege  of  Haarlem  in  1573.  It  was  not 
publicly  spoken  of  till  1628,  when  Peter  Scriverius  published  his 
Laurecranz  voor  Laurens  Coster.  Scriverius  had  only  found  the 
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title,  preface,  and  introduction,  in  which  Van  Zureu  contended  that 
the  first  foundations  of  the  art  were  laid  at  Haarlem,  and  that  it 
afterwards  accompanied  a  foreigner  to  Mainz.     In  this  introduction 
he  does  not  mention  the  name  of  the  inventor,  nor  a  date,  but  points 
in  indefinite  terms  to  the  house  of  the  inventor  as  still  existing. 
(SS)  In  the  same  year  (1561)  Van  Zuren  and  Coornhert  published 
an  edition  of  the  Officia  Ciceronis,  in  which  the  latter,  in  a  de 
dication  to  the  magistracy  of  Haarlem,  refers  to  the  rumour  that 
the  art  of  printing  books  was  invented  first  of  all  at  Haarlem,  and 
was  brought  to  Mainz  by  an  unfaithful  servant  and  much  improved 
there.     He  adds  that  very  old  and  dignified  persons  had  often  told 
him,  not  only  the  family  of  the  inventor,  but  also  his  name  and  sur 
name,  and  had  explained  the  first  crude  way  of  printing,  and  pointed 
out  to  him  the  house  of  the  first  printer.  (TT)  In  1566  Luigi  Guicciar- 
dini,  a  Florentine  nobleman  who  had  visited  the  Netherlands  and 
had  resided  many  years  at  Antwerp,  finished  a  description  of  the 
Netherlands  (published  in  1567),  in  which,  alluding  to  Haarlem, 
he  speaks  of  the  invention  there  according  to  the  assertions  of  the 
inhabitants,  the  evidence  of  some  authors,  and  other  remembrances ; 
the  inventor  died  before  the  perfection  of  his  art ;  his  servant  went 
to  Mainz,  where  he  perfected  the  art,  and  hence  the  report  that  it 
was  invented  there.     (VV)  About  1568  (it  is  calculated)  Hadrianus 
Junius  wrote  his  Batavia,  published  at  Ley  den  in  1588,  with  two 
prefaces,  dated,  the  one  from  Leyden,  6th  January  1575,  the  other 
from  Delft  ad  annum  salutis  1575.     On  p.  253  he  says  that  the 
opinion  that  the  forms  of  the  letters  whereby  books  are  printed 
were  first  discovered  at  Mainz  is  very  inveterate,  but  old  and 
eminent  inhabitants  of  Haarlem  had  assured  him  that  they  had 
heard  from  their  ancestors  that  there  lived  at  Haarlem,  more  than 
128  years  before,  in  a  decent  house  then  existing,  near  the  market 
place,  opposite  the  royal  palace,  Lourens  (son  of)  Jan,  surnamed 
Coster,  who,  while  walking  in  the  wood  near  Haarlem,  began  to 
shape  beechen  bark  first  into  figures  of  letters,  by  which,  reversely 
impressed  one  by  one  on  paper,  he  composed  one  or  two  lines  to 
serve  as  an  example  for  the  children  of  his  son-in-law.     When  this 
succeeded,  he  began  to  contemplate  greater  things,  and  first  of  all 
invented,  assisted  by  his  son-in-law  Thomas  (son  of)  Peter,  a  more 
gluey  and  substantial  kind  of  ink  (as  the  ordinary  ink  was  found 
to  blot),  with  which  he  printed  whole  tablets  with  pictures,  with 
the  letters  added.     Junius  had  seen  books  of  this  kind  printed  by 
Coster  (the  beginnings  of  his  labours)  on  the  rectos  of  the  leaves 
only,  not  on  both  sides  ;  the  book  was  written  (in  Dutch)  by  an 
anonymous  author,  and  entitled  Speculum  Nostrx  Salutis,  in  which 
care  was  taken  that  the  blank  versos  could  be  pasted  together,  so 
that  the  blank  pages  should  not  present  any  unsightliness.     After 
wards  (Coster)  changed  the  beechen  characters  into  leaden,  and  the 
hitter  again  into  tin  ones.    Very  ancient  wine-pots  cast  of  the 
remains  of  these  types  were  still  to  be  seen  in  the  house  of  Lourens, 
which  was  afterwards  inhabited  by  his  great-grandson  Gerard  (son 
of)  Thomas,  who  had  died  an  old  man  a  few  years  before.     When 
the  new  merchandise  attracted  purchasers  everywhere,  workmen 
were  added  to  (Lourens's)  household,  among  whom  was  a  certain 
John  (whether,  as  was  suspected,  Faust,  or  another  of  the  same 
name,  Junius  did  not  inquire),  who  was  bound  to  the  work  of  print 
ing  by  oath.     But,  when  he  thought  he  knew  the  art  of  joining 
the  letters  and  of  casting  the  types,  &c. ,  he  stole  away,  when  every 
body  had  gone  to  church,  the  whole  apparatus  of  the  types  and  the 
tools  prepared  by  his  master,  and  hastened  to  Amsterdam,  thence 
to  Cologne,  until  he  arrived  at  Mainz,  where  he  could  remain  in 
safety,  and,  having  opened  a  work-office,  issued  within  the  space 
of  one  year,  about  1442,  the  DoctrinaU  of  Alexander  Gallus  and 
the  Tracts  of  Petrus  Hispanus,  printed  with  the  same  types  which 
Lourens  had  used  at  Haarlem.    Junius  recollects  that  Nicolaus 
Gale,  his  tutor,  a  man  of  firm  memory  and  venerable  old  age,  had 
told  him  that  as  a  boy  he  had  often  heard  a  certain  bookbinder 
Cornelis  (a  man  of  more  than  eighty  years  of  age,  who  had  been 
an  under-workman  in  the  same  office)  narrating  the  story  of  the 
invention  (as  he  had  heard  it  from  his  master),  the  polishing  and 
increase  of  the  crude  art,  &c. ,  and  cursing  those  nights  which  he 
had  passed,  during  some  months,  with  the  culprit  in  one  bed.     The 
burgomaster  Quirinus  Talesius  admitted  to  Junius  that  he  had 
formerly  heard  nearly  the  same  from  the  mouth  of  the  same  book 
binder.     (XX)  In  1628  Scriverius  in  his  Laurecranz  (see  RR)  placec 
the  date  of  the  Haarlem  invention  as  far  back  as  1428,  and  men 
tioned  as  its  inventor  Lourens  Janszoon,  sheriff  of  Haarlem.    He 
asserts  that  the  art  of  printing  appeared,  "  not  in  the  manner  as 
it  is  used  now,  with  letters  cast  of  lead  and  tin,  but  a  book  was 
cut  leaf  for  leaf  on  wooden  blocks,"  and  the  Haarlem  inventor  was 
robbed  in  1440  by  Johan  Gutenberg.     Scriverius  based  the  date 
1428  upon  a  Hebrew  Chronicle  compiled  by  Joseph  ben  Meir  (born 
1496,  d.  c.  1575),  and  published  in  1554  at  Sabionetta  by  Cornelius 
Adelkind,  where,  under  the  year  of  the  Jewish  era  5188  (  =  1428), 
the  author  mentions  a  book  (without  giving  the  title)  printed  al 
Venice  and  seen  by  him.     Scriverius,  being  convinced  that  this 
could  only  refer  to  a  book  printed  at  Haarlem,  applied  the  entry 
to  a  xylographic  Biblia  Paup&rum,  of  which  he  gave  a  description, 
together  with  several  other  block-books  and  early  printed  books. 


YY)  In  1639  Boxhorn  pushed  the  date  of  the  Haarlem  invention 
>ack  to  1420,  referring,  as  his  authority,  to  the  same  Chronicle  of 
labbi  Joseph.  Since  that  time  the  date  of  the  Haarlem  invention 
las  been  variously  placed  between  1420  and  1430. 

Later  testimonies  are  mere  repetitions  of  earlier  state-  Other 
merits.1  We  need  not  say  much  about  the  story  of  Antonio  claim- 
'ambruzzi,  who  asserted  that  Pamfilo  Castaldi  in  vented an 
printing  at  Feltre,  in  Italy,  in  1456,  and  that  Fausto  Comes- 
burgo,  who  lived  in  his  house  in  order  to  learn  the  Italian 
language,  learned  the  art  from  him  and  brought  it  to 
Mainz ;  this  story,  however,  has  found  so  much  credence 
that  in  1868  a  statue  was  erected  at  Feltre  in  honour  of 
Castaldi.  Nor  need  we  speak  of  Kuttenberg  in  Bohemia, 
where  John  Gutenberg  is  asserted  to  have  been  born  and 
to  have  found  the  art  of  printing.  We  may  also  pass  over 
Johann  Fust,  later  on  called  Faust  (testimonies  P,  T,  DD, 
FF,  II,  KK,  LL,  00),  as  we  know  from  the  Mainz  law 
suit  of  1455  (A)  that  he  had  simply  assisted  Gutenberg 
with  loans  of  money.  We  may  also  pass  over  Johann 
Mentelin  of  Strasburg  (testimonies  NN,  PP),  only  remarking 
here  that  he  had  already  printed  a  Bible  in  1460,  and  that 
he  is  mentioned  in  Strasburg  registers  as  a  chrysographer 
or  gold- writer  from  1447  to  1450  ;  but  of  his  whereabouts 
between  1450  and  1460  there  is  no  record.  That  he  had 
gone,  or  had  been  called,  after  1450  by  Gutenberg  to  Mainz 
has  been  asserted  but  not  proved,  and  there  is  no  reason 
why  he  should  not  be  one  of  the  two  Johannes  alluded  to 
as  the  prothocaragmatici  of  Mainz  in  the  Justinian  of  1468 
(testimony  I.).  That  Nicolas  Jenson  came  to  be  regarded 
in  certain  circles  and  for  a  time  as  the  inventor  of  printing 
is  owing  to  testimony  N  being  misunderstood.  There  re 
main,  therefore,  to  be  considered  the  testimonies  which  bear 
on  the  rival  claims  of  Haarlem  and  Mainz.  The  contro 
versy  between  Germany  and  Holland  was  publicly  started 
as  early  as  1499  by  the  Cologne  Chronicle  (testimony  BB), 
that  between  the  two  towns  mentioned  not  publicly  before 
1561  (testimony  RR);  while  no  rival  inventor  to  Guten 
berg  was  mentioned  publicly  and  in  print  earlier  than 
1588  (testimony  W). 

Let  us  first  consider  the  claims  of  Germany  and  Mainz  as  centred  Claims  of 
in  the  person  of  Henne  ( =  Hans  or  Johann)  Gensfleisch,  called  Guten- 
Gutenberg  or  Gudenberg,  the  latter  name  derived  from  his  mother,  berg, 
whose  maiden  name  was  Elsa  Wyrich,  who  lived  in  the  "  Hof  zum 
Gutenberg  "  at  Mainz.  He  is  supposed  to  have  been  born  at  that 
town  about  1400.  He  is  first  mentioned  in  a  Mainz  document, 
dated  16th  January  1430.  In  a  document  of  28th  March  1430  he  is 
spoken  of  as  being  "not  in  Mainz."  Documents  from  14th  March 
1434  to  18th  September  1444  prove  him  to  have  been  at  Strasburg 
during  that  time,  and  documents  dated  respectively  17th  October 
1448,  6th  November  1455,  21st  June  1457,  10th  April  1461,  show 
that  he  was  in  or  near  Mainz  on  those  days.  By  a  decree  of  17th 
January  1465  the  archbishop  of  that  town  rewarded  him  for  "his 
services,"  and  in  the  bond  of  Dr  Homery,  dated  26th  February 
1468,  he  is  spoken  of  as  dead.  There  are,  moreover,  six  forged 
documents  (including  some  relics  of  an  ancient  press  bearing  the 
date  1441)  respectively  dated  24th  March  1424,  1437,  3d  July  1453, 
20th  July  1459,  19th  June  1463,  and  an  entry  in  an  anniversarium 
which  has  been  applied  to  Gutenberg,  but  does  not  concern  him 
(see  Hessels,  Gutenberg). 

In  former  years,  when  printing  was  believed  to  have  been  invented 
in  1440,  the  records  of  the  Strasburg  lawsuit  of  1439,  between 
Gutenberg  and  some  Strasburg  artisans  about  certain  industrial 
undertakings  (as  the  art  of  polishing  stones,  the  manufacture  of 
looking-glasses),  were  considered  to  prove  the  invention  of  printing 
at  Strasburg,  not,  however,  by  Mentelin,  as  had  been  thought  by 
some  (testimonies  NN,  PP),  but  by  Gutenberg.  The  records  came 
to  light  about  1740,  just  when  Schoepflin,  the  principal  discoverer, 
had  been  commissioned  to  search  for  documents  of  this  kind. 
Doubts  may  be  suggested  as  to  their  genuineness,  but  they  have 
all  perished,  partly  during  the  revolution  of  1793  and  partly  during 
the  siege  of  Strasburg  in  1870.  However,  nobody  would  now 
assert  that  printing  was  invented  in  1439  or  at  Strasburg ;  and 
those  who  still  believe  that  Gutenberg  was  the  inventor  of  printing 
refer  to  them  only  as  showing  that  he  was  a  mechanic  as  early  as 
1439,  and  that  he  understood  the  art  of  pressing.2 


1  Over  a  hundred  of  them  have  been  collected  by  Ger.  Meerman,  Origines 
Typogr.,  ii.  p.  58  sq. 
a  See  Hessels,  Gutenberg,  pp.  23,  185,  &C. 
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The  first  document  that  connects  Gutenberg  with  the  art  of  print 
ing  is  the  notarial  instrument  of  6th  November  1455  (testimony 
A).  But  it  says  nothing  of  an  invention  or  a  new  mode  of  print 
ing.  And  yet  the  occasion  was  such  as  to  make  it  almost  imperative 
on  Gutenberg  to  mention  it,  for  he  had  spent  1600  guilders  of 
Fust's  money,  apparently  without  printing  anything,1  and  was  on 
the  point  of  being  robbed  by  the  latter  and  having  taken  away 
from  him  all  that  he  had  made  and  done  to  give  effect  to  his  idea 
or  invention.  In  the  next  testimony  (B),  i.e.,  the  earliest  Mainz 
books  with  printed  dates  (1457  to  1467),  there  is  evidence  that  the 
new  art  of  printing  is  not  only  not  kept  secret  but  fully  appreciated 
at  Mainz,  and  its  importance  fully  realized  and  advertised ;  but, 
though  they  speak  of  a  "nova  ars  imprimendi"  and  an  "adinventio 
imprimendi,"  there  is  not  a  syllable  as  to  a  Mainz  invention  or 
inventor.  In  testimonies  C  and  D  (the  Catholicon  of  1460)  there 
is  again  not  one  word  about  an  invention  or  an  inventor,  or  about 
Mainz.  Yet  Gutenberg  is  supposed  to  have  printed  the  Catholicon ; 
and  it  is  incredible  that  he,  who  had  been  wronged  and  robbed 
by  his  two  rivals  (Fust  and  Schoeffer),  should  agree  with  them  in 
explaining  and  proclaiming  the  new  art,  but  never  with  one  word 
assert  his  claim  to  the  honour  and  profit  of  the  invention,  if  he  had 
made  any,  and  should  even  omit  his  name,  whereas  he  saw  his  two 
rivals  never  neglect  to  print  their  names  in  full  on  every  book 
which  they  published.  Those  who  believe  that  Gutenberg  was 
the  inventor  of  printing  suggest  that  he  kept  silent,  as  otherwise 
his  creditors  would  have  seized  his  copies  and  his  printing  office. 
But  this  explanation  cannot  be  accepted  ;  for  the  verbose  colophon 
at  the  end  of  a  gigantic  folio  book  like  the  Catholicon,  published 
at  a  time  when  there  were  perhaps  not  more  than  three  printing 
offices  in  the  world,  was  calculated  to  draw  attention  to  its  printer 
and  his  residence,  not  to  conceal  him.  Testimony  F  (1466)  is  no 
longer  regarded  as  having  any  reference  to  Gutenberg  or  the  inven 
tion  of  printing.  H  (1468)  was  formerly  thought  to  mean  :  "  I, 
the  book,  am  cast  (i.e.,  its  types  are  cast)  in  the  Mainz  city,  and 
the  house  whence  the  type  came  (= where  the  type  was  invented) 
produced  me. "  But  of  late  years  it  has  been  shown  that  the  author 
of  the  book,  Johann  Fons,  was  Peter  Schoeffer's  press-corrector. 
And,  as  he  no  doubt  resided  in  Schoeffer's  house,  the  two  lines  evi 
dently  mean  :  "I  am  a  little  book  cast  in  Mainz,  and  I  was  born 
(  =  written)  in  the  same  house  whence  the  type  comes2  (= where  I 
am  printed)."  Testimony  I  (also  of  1468)  speaks  of  two  Johannes 
(Gutenberg  and  Fust)  as  the  "  prothocaragmatici  librorum  quos 
genuit  urbs  Moguntina."  But  this  certainly  means,  not  that  the 
first  printers  of  books  were  born  at  Mainz,  but  that  the  two 
Johannes  were  the  chief  printers  of  books  (born)  produced  at  Mainz. 

When  we  now  place  together  the  clear  documentary  testimonies 
(A  to  I)  of  the  first  fourteen  years  of  printing  (1454  to  1468)  at 
Mainz,  we  see  that  they  all  come  from  Mainz  itself.  Everybody 
connected  with  the  art  speaks  of  it  in  the  most  public  and  iin- 
reserved  manner  ;  its  importance  is  as  fully  realized  and  advertised 
during  that  period  as  it  is  in  the  present  day  ;  the  German  nation 
is  even  congratulated  on  possessing  it ;  there  is  never  any  secrecy 
about  it ;  once  (about  1456)  it  is  even  called  a  new  art.  But,  in 
the  midst  of  all  this  publicity,  the  art  which  Mainz  and  Germany  pos 
sess  is  never  said  to  have  been  invented  at  Mainz.  The  supposed 
Mainz  inventor  (Gutenberg)  even  speaks  himself  on  two  occasions 
(in  the  lawsuit  of  1455  and  in  the  Catholicon  of  1460),  but  never 
says  that  he  had  made  an  invention.  The  archbishop,  too,  speaks 
publicly  of  Gutenberg  in  1465  (testimony  E),  and  rewards  him  for 
services,  but  does  not  speak  of  him  as  the  inventor  of  printing, 
nor  even  as  a  printer.  Nor  does  Dr  Homery,  in  his  letter  to  the 
archbishop  (testimony  G),  in  which  he  refers  to  Gutenberg's  print 
ing  apparatus,  call  him  the  inventor  of  printing. 

In  1468  we  enter  on  a  new  phase  in  the  history  of  the  invention. 
Even  if  we  reject  testimony  I  as  being  merely  local,  testimony  K 
(1468)  speaks  of  the  art  of  printing  as  having  arisen  in  Germany. 
This  testimony,  however,  does  not  come  from  Germany,  nor  from 
Mainz,  but  from  Italy,  and  is  supposed  to  owe  its  inspiration  to  the 
two  German  printers  who  had  established  a  printing  office  at  Subiaco 
in  1465,  and  in  1467  at  Rome,  and  who  most  likely  learned  their 
craft  at  Mainz.  But,  as  the  two  printers  are  mentioned  in  the 
testimony,  and  as  it  does  not.  speak  of  Gutenberg,  nor  of  Mainz,  it 
is  far  more  likely  that  it  was  merely  derived  from  the  colophons  of 
Fust  and  Schoeffer,  or  from  something  that  Cardinal  Cusa  had 
heard  during  his  embassies  in  Germany.  To  the  Mainz  colophons 
we  must  also  ascribe  (a)  the  two  testimonies  of  1470  (L)  and  (b) 
the  three  of  1471  (M),  all  five  of  which  come  from  France  and  Italy. 
At  last,  in  1472,  we  find  in  testimony  O  the  invention  of  printing 
ascribed  to  Gutenberg  of  Mainz,  but  it  is  mentioned  as  a  rumour, 
and  comes  from  France.  Guil.  Fichet  of  Paris,  who  gives  it,  is 
supposed  to  have  heard  the  rumour  from  the  three  German  printers 

1  In  line  42  Gutenberg  distinctly  declares  that  "he  hoped  that  he  was  under 
no  obligation  to  Fust  to  devote  the  first  800  guilders  to  the  work  of  the  books  ; " 
and,  as  Fust,  by  advancing  the  second  800  guilders  in  1452,  had  become  Guten 
berg's  partner,  it  seems  clear  that  the  former  claimed  in  1454,  when  the  trial 
is  calculated  to  have  commenced,  his  money  and  interest  because  Gutenberg 
had  as  yet  not  printed  anything. 

2  Venit  is  the  present  not  the  perfect  tense. 


who  commenced  printing  at  Paris  in  1470.  But,  as  two  of  them 
had  resided,  immediately  before  they  came  to  Paris,  in  the  univer 
sity  of  Basel,  and  are  supposed  to  have  learned  their  art  there, 
the  rumour  is  ascribed  to  "  Bertolff  von  Hanauwe,"  who  appears 
in  the  lawsuit  of  1455  as  Gutenberg's  servant,  and  who  was  printing 
at  Basel  in  1468.  Perhaps  it  came  rather  from  information  which 
Fichet  obtained  from  the  St  Victor  cathedral,  near  Mainz,  as  he 
speaks  of  the  art  having  been  invented  not  far  from  that  town. 
Testimony  P  (1474)  again  comes  from  Italy,  from  Rome,  and  was 
perhaps  derived  from  one  of  the  German  printers  settled  there  at 
that  time.  It  merely  speaks  of  Gutenberg,  Fust,  and  Mentelin  as 
printers,  but  says  not  a  word  which  even  touches  upon  the  invention 
of  the  art.  In  testimony  Q  (1476)  we  have  definite  mention  of 
Mainz  as  the  inventress  of  the  art ;  it  is  given  as  an  addition  to  the 
Mainz  colophon  of  1468  (see  I).  In  1478  Mainz  is  again  mentioned 
in  a  Cologne  testimony  (R),  which  gives  evidence  of  research,  as  it 
is  an  amplification  of  an  earlier  one  in  which  Mainz  was  not  men 
tioned.  Germany,  Gutenberg,  and  Mainz  are  again  mentioned  in 
the  Venetian  testimony  S  (1483),  which  gives  for  the  first  time 
1440  as  the  date  of  the  invention.  In  the  same  year  we  have  two 
earlier  testimonies  (P  and  N)  worked  into  one  (T),  to  the  effect  that 
printing  was  invented  either  by  Gutenberg  or  by  Fust  or  by 
Jenson.  Testimony  V  (1492),  which  states  that  printing  com 
menced  at  Mainz,  is  practically  equivalent  to  Q.  In  1494  and  • 
1499  we  have  three  German  testimonies  (X,  Y,  Z)  as  to  Gutenberg 
being  the  inventor  of  printing ;  these,  however,  come,  not  from. 
Mainz,  but  from  Heidelberg.  Z  is  given  by  a  relative  of  Gutenberg, 
Adam  Gelthus  ;  and,  as  the  latter  resided  at  Heidelberg,  it  is  clear 
that  he  was  the  real  source  of  the  other  two  Heidelberg  testimonies 
(X  and  Y).  Two  years  later,  when  Wimpheling,  the  author  of 
testimony  Y,  had  left  Heidelberg,  he  ascribed  (CC)  the  invention 
of  printing  to  Strasburg,  though  stating  that  Gutenberg  was  the 
inventor.  Testimony  AA  is  recorded  above  to  show  the  great  con 
fusion  that  reigned  in  people's  minds  about  the  invention.  We 
must  add  to  these  testimonies  those  of  1504  (EE)  and  1505  (FF), 
which  are  owing  to  Ivo  Wittig,  a  relative  of  Gutenberg,  and  a 
canon  and  the  keeper  of  the  seals  of  the  Sfr  Victor  cathedral, 
near  Mainz,  of  which  Gutenberg  had  been  a  lay  member  according 
to  its  liber  fraternitatis.  Thus  in  the  period  from  1468  to  1505  we 
have  (1)  several  vague  statements  made  in  Italy  and  France  as  to 
the  art  of  printing  being  known  or  practised  or  invented  in  Ger 
many,  statements  which  arose  from  the  books  and  colophons  pub 
lished  at  Mainz  ;  (2)  one  item  of  rumour  in  1472  that  Gutenberg 
invented  it  near  that  town  ;  (3)  two  Mainz  statements,  of  1476  and 
1492,  and  one  Cologne  statement,  of  1478,  that  it  was  invented  at 
Mainz  ;  (4)  three  German  statements,  of  1492,  1494,  and  1499,  that 
Gutenberg  had  invented  it ;  and  (5)  two  Mainz  statements,  of  1504 
and  1505,  to  the  same  effect.  It  is  to  be  particularly  noticed  that 
the  statements  (2,  4,  5)  which  speak  distinctly  of  Gutenberg  being 
the  inventor  can  be  clearly  traced  to  Gutenberg  himself  and  two  of 
his  relatives. 

Seeing  then  how  slender  the  basis  is  for  the  tradition   that  Contra- 
printing  was  invented  by  Gutenberg  at  Mainz,  and  that  even  this  diction  of 
slender  basis  was  not  laid  till  fourteen  years  after  the  art  had  Guten- 
been  fully  established  and  proclaimed  in  that  city,  we  cannot  be  berg's 
surprised  to  find  the  tradition  promptly  contradicted.     This  con-  claims, 
tradiction  was  made  in  1499  (testimony  BB)  in  a  Chronicle  pub 
lished  at  Cologne.    To  facilitate  the  understanding  of  this  testimony 
it  is  divided  above  into  eight  sections.    The  first  (taken  from  Hart- 
mann  Schedel's  Chronicle,  1493),  second,  sixth,  seventh,  and  eighth 
are  no  doubt  due  to  the  compiler  of  the  Chronicle,  and  must  not  be 
connected  with  the  third,  fourth,  and  fifth,  which,  according  to 
the  compiler,  are  due  to  Ulrich  Zell,  a  printer  at  Cologne,  who  had 
probably  settled  there  about  1463,  and  had  most  likely  learned  his 
art  at  Mainz,  as  he  called  himself  "clericus  Moguntinus."     As 
Zell's  testimony  leaves  to  Gutenberg  nothing  but  the  honour  of 
having  perfected  the  art,  various  attempts  have  been  made  to  ex- 

S'ain  away  this  account.  As  long  as  no  typographically  printed 
onatus  had  been  found  that  could  be  fitted  into  Zell's  account, 
it  was  argued  that  he  meant  Donatuses  printed  from  wooden  blocks ; 
and  this  argument  is  brought  forward  even  at  the  present  time. 
But  a  practical  printer  like  Zell  must  have  been  able  to  express 
himself  to  that  effect  if  he  had  really  meant  to  say  so ;  and,  as 
block-printing  was  not  less  practised  in  Germany  than  in  Holland, 
we  could  hardly  assume  that  things  printed  in  Holland  would  have 
inspired  the  German  inventor  rather  than  the  same  things  printed 
in  Germany.  That  testimony  00  speaks  of  a  Donatus  printed  from 
wooden  blocks  may  be  ascribed  to  the  notion  arising  at  that  time 
(c.  1533)  that  block-printing  had  given  rise  to  typography.  It  has 
also  been  asserted  that  Holland  in  the  Chronicle  means  Flanders  ; 
but  the  Chronicle  is  usually  very  correct  in  geographical  matters. 
It  has  also  been  suggested  that  Zell  most  likely  learned  his  art  in 
Fust  and  Schoeffer's  office  and  invented  the  passage  to  injure  the 
reputation  of  Gutenberg,  who  had  been  their  enemy.  Finally  it 
has  been  said  that  Zell  did  not  suggest  or  write  the  passage  at  all ; 
but  it  is  hard  to  see  how  this  can  be  maintained  in  face  of  the  com 
piler's  own  statement  to  that  effect.  Therefore,  all  these  sugges- 
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tions  failing  to  weaken  Zell's  testimony,  we  must  see  how  far  it  can 
be  brought  into  harmony  with  other  circumstances  and  the  testi 
monies  MM,  RR,  SS,  TT,  VV,  XX,  YY,  which  claim  the  honour  of 
Lourens  the  invention  for  Haarlem  in  Holland.  Testimonies  RR  and  SS 
Coster's  do  not  mention  the  name  of  the  inventor.  But  the  former  is  a 
claims,  mere  introduction  destined  for  a  complete  book  that  was  lost  during 
the  siege  of  Haarlem  in  1573  before  it  was  printed  ;  we  are,  there 
fore,  not  entitled  to  say  that  Van  Zuren  did  not  know  the  name. 
SS  may  have  omitted  the  name,  because  the  publication  of  Van 
Zuren's  work  was  in  contemplation  at  the  time  that  it  was  written. 
That  Guicciardini  (testimony  TT)  in  1566  did  not  mention  the  name 
of  the  reputed  Haarlem  inventor  cannot  be  considered  as  an  in 
dication  that  it  was  not  known  or  had  not  yet  been  "invented " 
when  he  wrote,  as  his  accounts  of  the  cities  of  the  northern 
Netherlands  are  all  very  meagre  and  were  for  the  most  part 
derived  from  correspondence.  In  Junius's  account  (VV),  however, 
we  find  every  particular  that  could  be  desired.  He  begins  by  re 
ferring  to  the  difficulty  of  vindicating  the  honour  of  the  invention 
for  Haarlem  on  account  of  the  deep-rooted  and  general  opinion  that 
it  took  place  at  Mainz.  He  then  mentions  that  Lourens  (son  of  Jan) 
surnamed  Coster  resided  at  Haarlem  "more  than  128  years  ago"  and 
gives  us  to  understand  that  in  the  year  indicated  by  that  phrase 
he  invented  the  art  of  printing.  As  Junius's  book  was  not  pub 
lished  till  after  his  death,  in  1588,  and  the  two  prefaces  in  it  are 
dated  1575  (he  died  16th  June  1575),  the  number  128  is  supposed  to 
go  back  from  the  date  when  he  actually  wrote  his  account,  which  he 
is  calculated  to  have  done  about  1568.  Thus  we  get  the  year  1440 
as  the  supposed  date  of  the  Haarlem  invention,  though,  if  we  based 
our  calculation  upon  the  date  of  the  preface,  the  year  1446  or  1447 
would  have  to  be  assumed.  But,  as  Junius  adds  that  Coster's  types 
were  stolen  by  one  of  his  servants,  who  fled  with  them  to  Mainz, 
and  establishing  there  a  printing  office  printed  within  a  year's  time, 
in  1442,  two  books,  he  must,  if  this  latter  date  is  correct,  have 
meant  1440.  By  testimonies  XX  and  YY  we  see  that  in  the  17th 
century  the  date  of  the  Haarlem  invention  was  first  put  back  as 
far  as  1428,  then  to  1423  ;  and  since  then  it  has  usually  been  re 
garded  as  1423,  especially  after  it  was  discovered  that  the  Haarlem 
wood  where  Coster  is  said  to  have  cut  his  wooden  letters  was  destroyed 
during  a  siege  in  1426. 

The  researches  as  regards  the  reputed  Haarlem  inventor  have 
hitherto  not  been  made  in  a  manner  adequate  for  scientific  purposes. 
It  would  appear  that  by  the  pushing  back  of  the  date  of  the  inven 
tion,  in  spite  of  Junius,  to  1420-1428,  two  inhabitants  of  Haarlem 
have  been  mixed  up  by  the  Dutch  authors  on  the  subject.  (1) 
Lourens  Janszoon,  who  never  bore  the  surname  Coster,  and  whose 
existence  seems  to  be  authenticated  by  documents  from  1404  to 
1439,  was  sheriff,  and  a  wine  merchant  and  innkeeper,  and  is  sup 
posed  to  have  died  in  1439.  About  1870,  however,  researches 
brought  to  light  that  there  had  been  (2)  a  Lourens  Janszoon  Coster 
at  Haarlem,  duly  authenticated  by  genuine  official  documents  as  a 
chandler  and  innkeeper,  from  1436  to  1483,  who  went  away  from 
Haarlem  in  the  latter  year.  The  name  of  this  man  and  some  genea 
logical  particulars  known  of  him  fit  into  the  story  of  Junius, 
though  there  are  certain  particulars  in  Junius's  account  which 
cannot  yet  be  properly  explained. 

Junius  bases  his  account  of  the  Haarlem  invention  on  three 
books,  a  Dutch  edition  of  the  Speculum  Humanas  Salvationis, 
the  Doctrinale,  and  the  Tracts  of  Petrus  Hispanus  (Pope  John  XXL). 
The  first  work,  he  said,  was  printed  by  Coster  himself  as  a  first 
specimen  of  his  art,  and  it  would  seem  from  his  words  that  he  con 
sidered  the  work  to  be  printed  with  wooden  types.  The  two  Dutch 
editions  of  the  Speculum,  however,  were  printed,  like  the  two  Latin 
editions  of  the  same  work,  with  movable  metal  type,  though  in  one 
of  the  Latin  editions  there  are  twenty  leaves  the  text  of  which  is 
printed  apparently  from  wooden  blocks.  The  Doctrinale  and  the 
Tracts  of  Hispanus  were  printed,  Junius  says,  at  Mainz  by  Coster's 
workman  with  the  types  which  he  had  stolen  from  Coster.  Of  the 
Hispanus  Tracts  no  edition  has  yet  come  to  light  that  would  answer 
Early  to  Junius's  description.  But  of  the  Doctrinale  we  have  four  edi- 
Dutch  tions,  all  printed  in  the  same  type  (i.)  as  the  four  editions  of  the 
types.  Speculum.  With  these  same  types  are  printed  no  less  than  six 
editions  of  the  short  Latin  grammar  of  JElius  Donatus ;  and  editions 
of  this  school-book  printed  in  Holland  were,  according  to  Zell  in 
the  Cologne  Chronicle,  the  models  for  the  printing  at  Mainz,  which 
commenced  about  1450.  As  there  are  no  other  editions  of  Donatus 
printed  in  Holland  that  could  be  placed  before  the  year  1450,  the 
claims  of  Haarlem  and  Holland  are  based  on  them  ;  and  we  will, 
therefore,  briefly  describe  the  types  and  books  which  must  be  con 
nected  with  the  Specula,  Doctrinalia,  and  Donatuses  just  mentioned. 
In  one  of  the  editions  of  the  Speculum  in  Dutch  occur  two  leaves 
printed  in  a  different  type  (ii. )  from  the  rest  of  the  work.  This 
type  is  in  its  turn  so  very  much  like  another  type  with  which  a 
work  of  Laur.  Valla  (Facetiae  Morales)  is  printed  that  we  link  it 
(iii. )  on  to  the  two  just  mentioned.  Then  again  type  iii.  is,  in 
some  of  its  capitals,  identical  with  a  type  (iv. )  used  for  a  work  of 
Ludovicus  de  Roma,  Singularia  Juris,  at  the  end  of  which,  on  the 
last  leaf,  commences  another  work,  printed  in  a  different  type  (v. ). 


Type  vi.  is  identical  with  type  v.,  except  in  its  capital  P,  which  is 
larger.  We  have  also  works  printed  in  two  different  types  (vii., 
viii.)  which  both  show  such  a  great  family  likeness  to  each  other 
and  to  types  i.  to  vi.  that  it  would  not  be  advisable  to  separate 
them  without  evidence  that  they  do  not  belong  to  the  same  office. 
With  these  eight  types,  which  we  cannot  at  present  separate,  forty- 
seven  different  books  were  printed,  so  far  as  we  know  at  present. 
In  type  i.: — four  editions  (two  in  Latin,1  two  in  Dutch)  of  the 
Speculum  ffumame  Salvationis,  a  work  which  consists  of  woodcuts 
with  explanatory  text  underneath  ;  a  Dutch  version  of  The  Seven 
Penitential  Psalms ;  one  Donatus  of  27  lines  ;  two  editions  of 
Donatus  of  28  lines ;  a  Liturgical  Book  in  16mo ;  three  editions 
of  Donatus  of  30  lines  ;  one  Donatus,  in  French,  of  29  and  30  lines 
on  a  page ;  four  editions  of  Doctrinale  of  32  lines ;  one  Catonis 
Disticha  of  21  lines.  In  type  ii.: — two  leaves  only  (49  and  60)  of 
one  of  the  Dutch  editions  of  the  Speculum.  In  type  iii. — Lauren- 
tius  Valla,  Facetiae,  Morales,  &c.  In  type  iv. : — four  editions  of 
Donatus  of  24  lines  ;  Lud.  (Pontanus)  de  Roma,  Singularia  Juris  ; 
Lud.  (Pontanus)  de  Roma  (?),  Treatise  on  Canonical  Law  (?).  In 
type  v.: — Pins  II.,  Tractatus  et  Epitaphia  (printed  at  the  end  of 
the  Singularia  Juris) ;  Guil.  de  Saliceto,  De  Salute  Corporis  ;  one 
Donatus  of  26  lines  ;  five  editions  of  Donatus  of  27  lines  ;  one  Doc 
trinale  of  26  lines  ;  one  Doctrinale  of  28  lines ;  one  Doctrinale  of 
29  lines  ;  one  Doctrinale  of  32  lines  ;  Catonis  Disticha ;  Guil.  de 
Saliceto,  De  Salute  Corporis,  together  with  Turrecremata,  De  Salute 
Animx;  Pius  II.,  Tractatus  de  Amore,  &c. ;  Pindar  of  Thebes,  Hiados 
Homericaz  Epitome,  cum  Preefatione  Pii  II. ;  another  edition  of  the 
same  work.  In  type  vi. : — one  Donatus  of  26  lines  ;  one  Donatus 
of  27  lines.  In  type  vii. : — one  Donatus  of  27  lines.  In  type  viii. : 
— an  Abecedarium  of  two  leaves  and  a  Donatus  of  31  lines.2 

Type  v.  must  have  been  in  existence  before  13th  September  1474, 
as  there  is  evidence  that  a  copy  of  the  Saliceto,  printed  in  that 
type,  was  bought  for  the  monastery  of  St  James  at  Lille  by  its 
abbot  Conrad  du  Moulin,  who  filled  that  office  from  the  end  of  1471 
to  13th  September  1474.  As  a  work  in  this  type  (the  Tracts  and 
Epitaphs  of  Pius  II.)  is  printed  at  the  end  of  the  Singularia  Juris 
in  type  iv.,  we  may  assume  that  this  type  existed  a  considerable 
time  before  type  v.  As  the  books  printed  in  types  iv.  and  v.  show 
greater  progress  in  style  and  workmanship  than  the  books  printed 
in  types  i.  to  iii. ,  we  must  assign  the  latter  to  an  earlier  period 
than  the  former.  There  is  indeed  positive  evidence  that  type  i. 
must  have  existed  a  considerable  time  before  the  end  of  1473,  as 
fragments  of  a  Donatus  printed  in  that  type  were  used  by  a  book 
binder  at  Haarlem  to  strengthen  the  binding  of  an  account-book  of 
the  cathedral  church  in  that  town  for  the  year  1474.  From  these 
facts  alone  we  may  safely  assume  that  none  of  the  forty-seven  books 
can  be  dated  after  1474,  or,  if  any,  only  a  few  in  types  v.  and  vii. 
On  the  other  hand,  four  of  the  works  in  type  v.  cannot  be  dated 
before  1458,  as  they  bear  the  name  of  Pius  II.,  who  was  not  elected 
pope  till  that  year.  When  we  consider  that  there  are  twenty  differ 
ent  editions  of  the  Donatus  printed  in  these  types,  and  place  an 
interval  of  about  eighteen  months  between  the  successive  editions, 
we  get  a  period  of  some  thirty  years  from  about  1445  to  1474  for 
the  issue  of  the  twenty  editions.  That  we  reach  the  year  1445  by 
such  a  calculation  is  purely  accidental ;  but  there  is  evidence  that 
in  1446  and  1451  printed*  Doctrinalia  were  bought  at  Bruges  and 
Valenciennes  by  Jean  Le  Robert,  the  abbot  of  Cambray,  according 
to  two  entries  in  his  diary,  preserved  in  the  archives  at  Lille. 
And,  as  we  know  positively  that  there  was  no  printing  done  at  Mainz 
before  1454,  nor  anywhere  else  so  early,  we  can  only  apply  these 
entries  to  the  Doctrinalia  printed  in  Holland  in  the  same  types  as 
the  four  editions  of  the  Speculum  (on  which  Junius  based  the  tra 
dition  of  the  Haarlem  invention),  and  six  editions  of  the  Donatus, 
which  we  may  fit  into  Zell's  account.  That  the  editions  of  the 
Speculum,  of  the  Donatus,  and  of  the  Doctrinale  in  type  i.  may  be 
dated  as  early  as  1445-1454  is  clear  when  we  compare  them  with 
the  earliest  products  of  Mainz  printing,  for  which  the  Donatuses, 
according  to  the  Cologne  Chronicle,  served  as  models.  For  instance, 
no  difference  in  workmanship  can  be  detected  between  the  Donatuses 
printed  in  Holland  and  the  three  editions  of  Donatus  in  the  36-line 
Bible  type  and  the  four  editions  of  the  same  in  the  42-line  Bible 
type,  all  seven  presumably  printed  at  Mainz  and  before  1456.  Nor 
is  the  workmanship  of  the  Specula  (in  type  i. )  or  of  the  Faceties 
Morales  (in  type  iii. )  different  from  or  later  than  that  of  the  Mainz 
Catholicon  of  1460. 

It  has  been  pointed  out  above  that  the  first  products  of  the  art 
of  printing  were  not  meant  to  be  anything  but  faithful  imitations 
of  manuscript  books,  and  that  no  material  deviations  from  the 
general  plan  become  observable  till  about  1473-1477.  Nowhere  is 
the  plan  of  the  MS.  period  more  strictly  adhered  to  than  in  the 


i  Twenty  leaves  of  one  of  the  Latin  editions  are  apparently  printed  from 
wooden  blocks,  the  text  as  well  as  the  engravings. 

s  For  a  detailed  list  of  these  books,  and  further  particulars  regarding  them, 
see  J.  H.  Hessels,  Haarlem,  the  Birthplace  of  Printing,  London,  1887,  p.  25  sq. 

9  The  abbot  speaks  of  Doctrinalia  "gette"  or  "jettezen  molle,"  and  the  phrase 
is,  as  Bernard  (Origine,  i.  97  sq.)  shows  by  eight  examples  from  1474 — the  year 
when  printing  is  first  officially  spoken  of  in  France— to  1593,  and  down  to  the 
present  day,  applied  to  typographically-printed  books  only. 
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forty-seven  books  of  which  we  are  speaking.  They  are  all  without 
signatures,  without  initial  directors,  without  hyphens,  without 
catchwords,  that  is  to  say,  without  any  of  those  characteristics 
which  we  see  gradually,  one  after  the  other,  come  into  almost 
general  use  from  1473  (if  not  earlier)  to  1480.  The  four  editions 
of  the  Speculum  are  all  entirely  printed  anopisthographically,  the 
woodcuts  at  the  top  of  the  pages  as  well  as  the  explanatory  text 
(in  type  i.)  underneath,  which  would  hardly  be  the  case  if  the 
books  nad  been  printed  after  1471,  when  the  printing  of  woodcuts, 
together  with  text  in  movable  types,  had  already  been  known  for 
eleven  years.  Their  types  have  nothing  in  common  with  any  of 
those  used  in  the  Netherlands  after  1473,  but  remind  us  in  every 
respect  of  the  earlier  period  of  the  Dutch  block-books  and  MSS. 
They  are  all,  so  far  as  we  know,  without  any  colophon  (except  such 
a  word  as  explicit),  which  would,  for  a  collection  of  forty -seven 
books,  be  incompatible  with  a  period  after  1471,  but  not  with  the 
earlier  period  of  the  block-books  and  MSS.  Moreover,  out  of  the 
forty-seven  books  no  less  than  thirty-five  are  printed  on  vellum, 
which  is  incompatible  with  a  period  after  1471,  when  printing  on 
paper  had  become  universal,  but  not  with  the  earlier  period  of  the 


Inven-  There  is,  therefore,  no  reason  whatever  to  discredit  Zell's  state- 
tion  at  ment  in  the  Cologne  Chronicle  of  1499,  that  the  Donatuses  printed 
Haarlem  in  Holland  were  the  models,  the  "beginning"  of  the  art  of  print- 
by  ing,  at  Mainz,  nor  that  of  Hadrianus  Junius  in  his  JBatavia,  that 
Coster,  printing  was  invented  at  Haarlem  by  Lourens  Janszoon  Coster. 
The  two  statements  were  made  independently  of  each  other.  That 
of  Zell  must  be  regarded  as  a  direct  contradiction  of  the  vague 
rumours  and  statements  about  an  invention  of  printing  at  Mainz 
in  Germany  by  Gutenberg,  which  gradually  crept  into  print  in  and 
after  1468  in  Italy  and  France,  and  which  found  their  way  into 
Germany  about  1476,  after  Mainz  and  Germany  had  given  the 
greatest  publicity  to  the  existence  of  the  art  in  their  midst  for  more 
than  twenty-two  years,  but  had  been  silent  about  an  invention 
and  an  inventor.  And,  though  Zell  accords  to  Mainz  the  honour 
of  having  improved  the  art  and  having  made  it  more  artistic,  he 
denies  it  the  honour  of  having  invented  or  begun  it,  and  this  latter 
honour  was  never  claimed  by  that  town  before  1476.  Junius's 
account  is  the  embodiment  of  a  local  tradition  at  Haarlem,  the  first 
written  traces  of  which  we  have  in  a  pedigree  (testimony  MM)  of 
the  family  of  the  reputed  Haarlem  inventor,  which  must  have  ex 
isted  at  least  as  early  as  1520.  His  account  has  been  indirectly 
confirmed  by  the  finding  of  several  fragments  at  Haarlem,  all  belong 
ing  to  the  groups  of  books  mentioned  above,  but  still  more  by  the 
discovery  of  several  fragments  of  the  Donatuses  printed  in  the 
Speculum  type,  all  used  as  binder's  waste  by  Cornells,  the  book 
binder,  the  very  man  whom  Junius  alleges  to  have  been  the  servant 
of  Coster.  As  the  case  stands  at  present,  therefore,  we  have  no 
choice  but  to  say  that  the  invention  of  printing  with  movable 
metal  types  took  place  at  Haarlem  about  the  year  1445  by  Lourens 
Janszoon  Coster. 

Early  Types  and  their  Fabrication. 
We  must  now  take  notice  of  two  theories  or  traditions 
which  have  been  current  for  a  long  time  as  to  some  in 
tervening  stage  between  the  art  of  block-printing  and  the 
art  of  printing  with  movable  cast  types.1  One  theory  or 
tradition  would  have  it  that  the  inventor  of  printing,  after 
the  idea  of  single,  individual,  movable  types  had  arisen  in 
his  mind,  practised  his  new  invention  for  some  consider 
able  time  with  wooden  types,  and  that  he  came  only 
gradually  to  the  idea  of  movable  types  cast  of  metal. 
Wooden  Junius  gives  us  to  understand  that  in  his  opinion  the  Dutch 
types.  Speculum  was  printed  with  such  wooden  types.  Of  Johann  Guten 
berg  it  was  asserted  that  he  printed  his  first  Bible  with  wooden 
types.  The  Mainz  psalter,  pnnted  in  1457  by  Joh.  Fust  and  Peter 
Schoeffer,  was  alleged  to  have  been  printed  with  wooden  types,  in 
which  case  the  4th  edition,  published  in  1502,  and  even  the  5th 
edition  of  1516,  would  be  printed  with  wooden  types,  the  same 
being  used  for  them  as  for  the  editions  of  1457  and  1459.  Theod. 
Bibliander  was  the  first  to  speak  (in  1548)  of  such  types  and  to  de 
scribe  them :  first  they  cut  their  letters,  he  says,  on  wood-blocks 
the  size  of  an  entire  page ;  but,  because  the  labour  and  cost  of  that 
way  was  so  great,  they  devised  movable  wooden  types,  perforated 
and  joined  one  to  the  other  by  a  thread.2  Bibliander  does  not  say 
that  he  had  ever  seen  such  types  himself,  but  Dan.  Speckle  or 
Specklin  (died  1589),  who  ascribed  the  invention  to  Mentelin,  asserts 
that  he  saw  some  of  these  wooden  types  at  Strasburg.8  Angelo 


i  We  do  not  allude  to  Tritheim's  assertion  that  the  Catholicon  of  1460  was 
printed  from  wooden  blocks ;  for  this  story,  which  he  declares  he  had  heard 
from  Peter  Schoeffer,  if  it  were  true,  would  belong  to  the  history  of  block- 
printing.  Nor  need  we  speak  of  Bergellanus's  verses  (1541),  in  which  he  dis 
tinctly  alludes  to  carved  blocks. 

'  Commentatio  de  Ratione  Communi  Omnium  Linguarum  et  Literarum,  Zurich, 
1648,  p.  80. 

3  Chron.  Argent.,  MS.,  ed.  Jo.  Schilterus,  p.  442. 


Roccha  asserted  in  1591  that  he  had  seen  at  Venice  types  perforated 
and  joined  one  to  the  other  by  a  thread,  but  he  does  not  say 
whether  they  were  of  wood  or  of  metal.4  In  1710  Paulus  Pater 
asserted  that  he  had  seen  wooden  types  made  of  the  trunk  of  a 
box-tree,  and  perforated  in  the  centre  to  enable  them  to  be  joined 
together  by  a  thread,  originating  from  the  office  of  Fust  at  Mainz.5 
Bodman,  as  late  as  1781,  saw  the  same  types  in  a  worm-eaten  con 
dition  at  Mainz  ;  and  Fischer  stated  in  1802  that  these  relics 
were  used  as  a  sort  of  token  of  honour  to  be  bestowed  on  worthy 
apprentices  on  the  occasion  of  their  finishing  their  term. 

Besides  those  who  believed  in  these  wooden  types  from  the  fact 
that  the  letters  (especially  in  the  Speculum)  vary  among  themselves 
in  a  manner  which  would  not  be  the  case  had  they  been  cast  from 
a  matrix  in  a  mould,  there  were  authors  and  practical  printers  who 
attempted  to  cut  themselves  or  to  have  cut  for  them  some  such 
wooden  types  as  were  alleged  to  have  been  used  by  the  early 
printers.  Some  of  them  came  to  the  conclusion  that  such  a  process 
would  be  quite  practicable  ;  others  found  by  experiment  that  it 
would,  in  the  case  of  small  types,  be  wholly  impossible.  Up  to 
the  present  time  no  book  or  document  has  come  to  light  which  can 
be  asserted  to  have  been  printed  with  such  single,  movable,  wooden 
types.  But  nearly  all  the  experiments  to  which  we  have  alluded 
were  made  with  the  idea  that  the  inventor  of  printing,  or  the  earliest 
printers,  started,  or  had  to  start,  with  as  large  a  supply  of  type  as 
a  modern  printer.  This  idea  is  erroneous,  as  it  is  hardly  any  longer 
denied  that,  for  a  good  many  years  after  the  first  appearance  of  the 
art,  printers  printed  their  books  (large  or  small)  not  by  quires  (qua 
ternions  or  quinternions)  but  page  oy  page.6  Therefore,  all  con 
siderations  of  the  experimenters  as  to  the  impracticability  of  such 
wooden  types,  on  account  of  the  trouble  and  length  of  time  required 
for  the  cutting  of  thousands  of  types,  fall  to  the  ground  in  face  of 
the  fact  that  the  earliest  printers  required  only  a  very  small  quantity 
of  type,  in  spite  of  the  peculiar  lorms  (combined  letters,  letters 
with  contractions,  &c. )  which  were  then  in  vogue. 

The  other  theory  would  have  it  that  between  block- Sculpto- 
printing  and  printing  with  movable  cast  types  there  was  fusi 
an  intermediate  stage  of  printing  with  "  sculp to-fusi "  types, 
that  is,  types  of  which  the  shanks  had  been  cast  in  a  quadri 
lateral  mould,  and  the  "  faces,"  i.e.,  the  characters  or  letters, 
engraved  by  hand  afterwards.     This  theory  was  suggested 
by  some  who  could  not  believe  in  wooden  types  and  yet 
wished  to  account  for  the  marked  irregularities  in  the  types 
of  the  earliest  printed  books. 

Gerardus  Meerman,  the  chief  champion  of  this  theory,  based  it, 
not  only  on  the  words  of  Celtes  (Amores,  iii.  3),  who  in  1502  de 
scribed  Mainz  as  the  city  "quae  prima  sculpsit  solidos  sere  char- 
acteres,"  but  on  the  frequent  recurrence  of  the  word  sculptus  in  the 
colophons  of  the  early  printers  (for  Jenson  and  Husner  of  Strasburg, 
see  p.  681  above).  Sensenschmid  in  1475  said  that  the  Codex  Jus- 
tinianus  was  "  cut "  (insculptus),  and  that  he  had  "  cut "  (sculpsit) 
the  work  of  Lombardus,  In  Psalterium.  Meerman  also  explained 
the  account  of  the  invention  of  printing  by  Trithemius  7  as  mean 
ing  that,  after  the  rejection  of  the  first  wooden  types,  the  inventors 
discovered  a  method  of  casting  the  bodies  only  of  all  the  letters  of 
the  Latin  alphabet  from  what  they  called  matrices,  on  which  they 
cut  the  face  of  each  letter  ;  and  from  the  same  kind  of  matrices  a 
method  was  in  time  discovered  of  casting  the  complete  letters  of 
sufficient  hardness  for  the  pressure  they  had  to  bear,  which  letters 
they  were  before — that  is,  when  the  bodies  only  were  cast — obliged 
to  cut.8  In  this  way  Meerman  explained  that  the  Speculum  was 
printed  in  sculpto-fusi  types,  although  in  the  one  page  of  which  he 
gives  a  facsimile  there  are  nearly  1700  separate  types,  of  which  250 
alone  are  e's.  Schoepflin  claimed  the  same  invention  for  Stras 
burg,  and  believed  that  all  the  earliest  books  printed  there  were 
produced  by  this  means.  Both  Meennan  and  Schoepflin  agreed 
that  engraved  metal  types  (literse  in  sere  sculptse)  were  in  use  for 
many  years  after  the  invention  of  the  punch  and  matrix,  mention 
ing  among  others  so  printed  the  Mainz  psalter,  the  Catholicon  of 
1460,  the  Eggestein  Bible  of  1468,  and  even  the  Prseceptorium  of 
Nider,  printed  at  Strasburg  in  1476.  But  the  great  difficulty  con 
nected  with  the  process  of  first  casting  the  shanks  and  afterwards 
engraving  the  faces  of  the  types  has  become  apparent  to  those  who 
have  made  experiments  ;  and  it  seems  more  probable  that  the  terms 
sculpere,  exsculpere,  insculpere  are  only  a  figurative  allusion  to  the 
first  process  towards  producing  the  types,  namely,  the  cutting  of  the 
punch,  which  is  artistically  more  important  to  the  fabrication  of 
types  than  the  mechanical  casting, — all  the  more  as  Schoeffer  in 
1468  makes  his  Grammatica  Vetus  Ehythmica  say,  "I  am  cast  at 

4  De  BiUiotheca  Vaticana,  Rome,  1591,  p.  412. 

5  De  Ge.rmam.iae  Miroeulo,  Leipsic,  1710,  p.  10. 

8  See,  for  instance,  W.  Blades,  Life  of  Ccucton,  i.  39. 

7  Annoles  Hirsaugienses,  ii.  421 :  "  Post  hsec  inventis  successerunt  subtiliora, 
inveneruntque  modum  fundendi  formas  omnium  Latini  alphabet!  literarum, 
quas  ipsi  matrices  nominabant,  ex  quibus  rursum  aeneos  sive  stanneos  charac- 
teres  fundebant,  ad  omnem  pressuram  sufficientes,  quos  prius  manibus  sculpe- 
bant."  8  Origines  Typographical,  The  Hague,  1765,  Append.,  p.  47. 
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Mainz,"  an  expression  which  could  hardly  be  anything  but  a  figura 
tive  allusion  to  the  casting  of  the  types. 

Types  Granting  that  all  the  earlier  works  of  typography  pre 
cast  in  served  to  us  are  impressions  of  cast-metal  types,  there  are 
sand.  gj.-jj  differences  of  opinion,  especially  among  practical 
printers,  as  to  the  probable  methods  employed  to  cast  them. 
It  is  considered  unlikely  that  the  inventor  of  printing 
passed  all  at  once  to  the  perfect  typography  of  the  punch, 
the  matrix,  and  the  mould.  Bernard l  considered  that  the 
types  of  the  Speculum  were  cast  in  sand,  as  that  art  was 
certainly  known  to  the  silversmiths  and  trinket-makers  of 
the  15th  century ;  and  he  accounts  for  the  varieties  observ 
able  in  the  shapes  of  various  letters  on  the  ground  that 
several  models  would  probably  be  made  of  each  letter,  and 
that  the  types,  when  cast  by  this  imperfect  mode,  would 
require  some  touching  up  or  finishing  by  hand.  He  ex 
hibits  a  specimen  of  a  word  cast  for  him  by  this  process 
which  not  only  proves  the  possibility  of  casting  types  in 
this  manner  but  also  shows  the  same  kind  of  irregularities 
as  those  observable  in  the  types  of  the  Speculum. 

But  here  again  it  is  argued  that  in  types  cast  by  this  or  any  other 
primitive  method  there  would  be  an  absence  of  uniformity  in  what 
founders  term  "height  to  paper."  Some  types  would  stand  higher 
than  others,  and  the  low  ones,  unless  raised,  would  miss  the  ink  and 
not  appear  in  the  impression.  The  comparative  rarity  of  faults  of 
this  kind  in  the  Speculum  leads  one  to  suppose  that,  if  a  process  of 
sand-casting  had  been  adopted,  the  difficulty  of  uneven  heights  had 
been  surmounted  either  by  locking  up  the  forme  face  downwards, 
or  by  perforating  the  types  either  at  the  time  of  casting  or  after 
wards,  and  holding  them  in  their  places  by  means  of  a  thread  or 
wire.  To  this  cause  Ottley  attributed  the  numerous  misprints  in 
the  Speculum,  to  correct  which  would  have  involved  the  unthread 
ing  of  every  line  in  which  an  error  occurred.  And,  as  a  still  more 
striking  proof  that  the  lines  were  put  into  the  forme  one  by  one, 
in  a  piece,  he  shows  a  curious  printer's  blunder  at  the  end  of  one 
page,  where  the  whole  of  the  last  reference-line  is  put  in  upside 
lown,  thus : — 

Jftoe  buajS  fcegpot  slapenDe  enue  met  buetenne. 


pa 
do 


A  "  turn  "  of  this  magnitude  could  hardly  have  occurred  if  the 
letters  had  been  set  in  the  forme  type  by  type. 

Another  suggested  mode  is  that  of  casting  in  clay  moulds, 
by  a  method  very  similar  to  that  used  in  the  sand  process, 
and  resulting  in  similar  peculiarities  and  variations  in  the 
types. 

Ottley,  who  was  the  chief  exponent  of  this  theory,  suggested 
that  the  types  were  made  by  pouring  melted  lead  or  other  soft 
metal  into  moulds  of  earth  or  plaster,  after  the  ordinary  manner 
used  fi'om  time  immemorial  in  casting  statues  of  bronze  and  other 
articles  of  metal.  But  the  mould  thus  formed  could  hardly  avail 
for  a  second  casting,  as  it  would  be  scarcely  possible  to  extract  the 
type  after  casting  without  breaking  the  clay,  and,  even  if  that  could 
be  done,  the  shrinking  of  the  metal  in  cooling  would  be  apt  to 
warp  the  mould  beyond  the  possibility  of  further  use.  Ottley  there 
fore  suggests  that  the  constant  renewal  of  the  moulds  could  be 
effected  by  using  old  types  cast  out  of  them,  after  being  touched 
up  by  the  graver,  as  models, — a  process  which  he  thinks  will 
account  for  the  varieties  observable  in  the  different  letters,  but 
which  would  really  cause  such  a  gradual  deterioration  and  attenua 
tion  in  the  type,  as  the  work  of  casting  progressed,  that  in  the  end 
it  would  leave  the  face  of  the  letter  unrecognizable  as  that  with 
which  it  began.  It  would  therefore  be  more  reasonable  to  suppose 
that  one  set  of  models  would  be  used  for  the  preparation  of  all  the 
moulds  necessary  for  the  casting  of  a  sufficient  number  of  types  to 
compose  a  page,  and  for  the  periodical  renewal  of  the  moulds  all 
through  the  work,  and  that  the  variations  in  the  types  would  be 
due,  not  to  the  gradual  paring  of  the  faces  of  the  models,  but  to 
the  different  skill  and  exactness  with  which  the  successive  moulds 
would  be  taken.  It  is  evident  that  the  sand  and  clay  methods  of 
casting  types  above  described  must  be  slow.  The  time  occupied 
after  the  first  engraving  of  the  models  in  forming,  drying,  and  clear 
ing  the  moulds,  in  casting,  extracting,  touching  up,  and  possibly 
perforating  the  types  required  for  one  page,  would  exceed  the  time 
required  by  a  practised  xylographer  for  the  cutting  of  a  page  of 
text  upon  a  block.  But  he  that  has  gone  through  the  trouble  of 
casting  separate  movable  types  has  a  clear  gain  over  the  wood 
block  printer  in  having  a  fount  of  movable  types,  which,  even  if 
the  metal  in  which  they  were  cast  were  only  soft  lead  or  pewter, 
might  be  used  again  and  again  in  the  production  of  any  other  page 
of  text,  while  the  wood-block  can  only  produce  the  one  page  which 
1  Origine  de  I'lmprimerie,  i.  40. 


it  contains.  Moreover,  only  one  hand  could  labour  on  the  xylo- 
graphic  block  ;  but  many  hands  could  be  employed  in  the  mould 
ing  and  casting  of  types,  however  rude  they  might  be.  Bernard 
states  that  the  artist  who  produced  for  him  the  few  sand-cast  types 
shown  in  his  work  assured  him  that  a  workman  could  easily  pro 
duce  a  thousand  such  letters  a  day.  He  also  states  that,  though 
each  letter  required  squaring  after  casting,  there  was  no  need  to 
touch  up  the  faces. 

There  remains  yet  another  suggestion  as  to  the  method  Poly- 
in  which  the  types  of  the  rude  school  may  have  beentvPe< 
produced.     This  may  be  described  as  a  system  of  what 
the  founders  of  sixty  years  ago  called  polytype,  which  is  a 
cast  or  facsimile  copy  of  an  engraved  block,  matter  in 
type,  &c. 

Lambinet,2  who  is  responsible  for  the  suggestion,  based  upon  a  new 
translation  of  Trithemius's  narrative,  explains  that  this  process 
really  means  an  early  adoption  of  stereotype.  He  thinks  that  the 
first  printers  may  have  discovered  a  way  of  moulding  a  page  of  some 
work — an  Abecedarium — in  cooling  metal,  so  as  to  get  a  matrix- 
plate  impression  of  the  whole  page.  Upon  this  matrix  they  would 
pour  a  liquid  metal,  and  by  the  aid  of  a  roller  or  cylinder  press  the 
fused  matter  evenly,  so  as  to  make  it  penetrate  into  all  the  hollows 
and  corners  of  the  letters.  This  tablet  of  tin  or  lead,  being  easily 
lifted  and  detached  from  the  matrix,  would  then  appear  as  a  surface 
of  metal  in  which  the  letters  of  the  alphabet  stood  out  reversed  and 
in  relief.  These  letters  could  easily  be  detached  and  rendered  mobile 
by  a  knife  or  other  sharp  instrument,  and  the  operation  could  be 
repeated  a  hundred  times  a  day.  The  metal  faces  so  produced  would 
be  fixed  on  wooden  shanks,  type  high,  and  the  fount  would  then 
be  complete.  Lambinet's  hypothesis  was  endorsed  by  Firmin- 
Didot,  the  renowned  type-founder  and  printer  of  Lambinet's  day. 
But  it  is  impossible  to  suppose  that  the  Mainz  psalter  of  1457,  which 
these  writers  point  to  as  a  specimen  of  this  mode  of  execution,  is 
the  impression,  not  of  type  at  all,  but  of  a  collection  of  "casts" 
mounted  on  wood. 

Whatever  value  there  may  be  in  the  above  theories  with  Shape  of 
regard  to  the  movable  types  of  the  first  printer,  certain  it earliest 
is  that  the   shape  and   manufacture  of  the  types  used  ype> 
as  early  as  c.  1470  do  not  seem  to  have  differed  materially 
from  those  of  the  present  types. 

This  is  evident  (1)  from  the  shape  of  the  old  types  which  were 
discovered  in  1878  in  the  bed  of  the  river  Sa6ne,  near  Lyons, 
opposite  the  site  of  one  of  the  15th-century  printing  houses  of  that 
city,  and  which  there  is  reason  to  believe  belonged  once  to  one  of 
those  presses,  and  were  used  by  the  early  printers  of  Lyons ;  (2) 
from  a  page  in  Joh.  Nider's  Lepra  Moralis,  printed  by  Conrad 
Homburch  at  Cologne  in  1476,  which  shows  the  accidental  impres 
sion  of  a  type,  pulled  up  from  its  place  in  the  course  of  printing 
by  the  ink-ball,  and  laid  at  length  upon  the  face  of  the  forme,  thus 
leaving  its  exact  profile  indented  upon  the  page  ;  (3)  from  an 
entirely  similar  page  (fol.  4b)  in  Liber  de  Laudibus  ac  Festis  Gloriosse 
Virginia,  Cologne,  c.  1468.  From  the  small  circle  appearing  in  the 
two  last-mentioned  types,  it  is  presumed  that  the  letters  were  pierced 
laterally  by  a  circular  hole,  which  did  not  penetrate  the  whole 
thickness  of  the  letter,  and  served,  like  the  nick  of  modern  types, 
to  enable  the  compositor  to  tell  by  touch  which  way  to  set  the  letter 
in  his  stick.  The  fact  that  in  these  two  cases  the  letter  was  pulled 
up  from  the  forme  seems  to  show  that  the  line  could  not  have  been 
threaded. 

Vine.  Fineschi,  Notizie  Storiche  sopra  la  Stamperia  di  Eipoli 
(Florence,  1781,  p.  49),  gives  an  extract  from  the  cost-book  of  the 
Ripoli  press,  about  1480,  by  which  it  appears  that  steel,  brass, 
copper,  tin,  lead,  and  iron  wire  were  all  used  in  the  manufacture  of 
types  at  that  period.3 

The  history  and  nomenclature  of  the  earliest  types  are  History 
practically  a  continuation  of  the  history  and  nomenclature  of  *^e 
of  the  characters  figured  in  the  earliest  block-books,  wood-  tvpes 
engravings,  and  MSS.     For  instance,  Gothic  type  was  first 
seen  about  the  year  1445 ;  but  it  should  not  be  forgotten 
that  the  Gothic  writing,  of  which  that  type  was  an  imita 
tion,  was  already  known  and  used  about  the  second  half 
of  the  12th  century.     Again,  the  pure  Koman  type,  which 
appeared  about  1464,  is  nothing  but  an  imitation  of  what 
in  palaeography  is  called  the  Caroline  minuscule,  a  hand 
writing  which  was  already  fully  developed  towards  the  end 
of  the  8th  century.    Consequently,  details  as  to  the  history 
and  development  of  the  various  types  properly  belong  to 
the  study  of  PALEOGRAPHY  (q.v.). 

2  Origine  de  I'lmprimerie,  Paris,  1810,  2  vols.  8vo,  i.  97. 

3  On  the  above  theories  and  types  consult  T.  B.  Reed,  Old  English  Letter 
Foundries,  pp.  3-26. 
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The  broad  outlines  of  the  history  of  the  earliest  types 
are  as  follows  :  — 

Gothic  type,  of  the  angular  or  pointed  kind,  was  first  used  by  the 
Haarlem  printer  of  the  Speculum,  Donalus,  &c.  (see  specimen  No.  1, 
taken  from  the  British  Museum  copy  of  the  Speculum  Humanss 
Salvationis,  mixed  Latin  edition),  presumably  c.  1445.  An  entirely 
similar  but  larger  type  (No.  2,  taken  from  the  British  Museum  copy 
of  Ludovicus  [Pontanus]  de  Roma,  Singularia)  was  used,  presumably 
by  the  same  printer,  c.  1465-1470.  Gothic  type  appeared  in 
Germany  as  a  church  type  in  1454,  in  the  31-line  indulgence,  pre 
sumably  printed  by  Johan  Gutenberg  at  Mainz  (No.  3,  from  the 
Gottingen  copy),  and  in  the  30-line  indulgence  (No.  4,  taken  from 
the  British  Museum  copy),  printed  by  Peter  Schoeffer  at  Mainz. 
Type  No.  3  was  also  used  about  the  same  time  for  the  36-line  Bible 
and  type  No.  4  for  the  42-line  Bible.  Two  much  larger  Gothic 
types  appeared  in  the  psalter  of  1457,  published  by  Fust  and 
Schoeffer  (see  Bernard,  Origine,  pi.  vii.).  In  Italy  Gothic  type 
appears  in  1468  (No.  5,  taken  from  the  British  Museum  copy  of 
Cicero,  De  Oratore  published  at  Rome  by  Ulr.  Hahn,  15th  December 
1468,  in  small  Roman  type,  with  imprint  in  Gothic),  but  in  a  more 
rounded  form  ;  it  is  practically  the  ordinary  Italian  writing  influ 
enced  by  the  Gothic.  In  France  Gothic  began  to  be  used  in  1473  ; 
in  England  it  appears  first  in  Caxton's  type  about  the  year  1480.  * 
It  was  employed  extensively  in  a  great  many  of  the  earliest  presses 
all  over  Europe,  and  continued  to  be  used  largely  at  all  times, 
especially  for  Bibles,  law  books,  royal  proclamations,  &c.,  and  even 
to  this  day  it  is  the  national  character  of  Germany.  It  is  now 
usually  called  lettre  de  forme,  black  letter  or  English  in  English- 
speaking  countries,  lettre  Flamand  in  Holland,  and  fractur  in 
Germany. 

Bastard  Italian  or  bastard  Roman  was  introduced  in  1454  at 
Mainz  in  the  31  -line  (No.  6)  and  30-line  (No.  7)  indulgence.  It  is 
also  called  lettre  de  somme,  some  think  from  the  Summa  of  Thomas 
Aquinas,  printed  in  the  type  of  the  Bible  of  1462  by  Fust  and 
Schoeffer.  Varieties  of  this  kind  of  type  were,  like  the  Gothic, 
much  used  by  the  earliest  printers,  as,  for  instance,  the  printer  of 
the  1460  Catholicon,  i.e.,  by  Mentelin  of  Strasburg,  c.  1460,  and 
by  Ulrich  Zell  at  Cologne,  c.  1466,  &c.  In  England  it  appeared  in 
the  first  three  books  printed  (1478,  1479)  at  Oxford  (No.  8,  taken 
from  the  British  Museum  copy  of  Jerome's  Expositio  in  Simbolum 
Apostolorum,  wrongly  dated  1468  for  1478). 

Roman  type,  the  Caroline  minuscule  of  palaeography,  was  first 
used  in  Germany  about  1464,  at  Strasburg,  by  the  printer  whose 
fount  of  type  is  known  by  a  peculiarly  shaped  R,  and  who  on  that 
account  is  usually  called  "the  R  printer"  (No.  9,  taken  from  the 
British  Museum  copy  of  Durandus,  Rationale,  of  which  the  Basel 
library  possesses  a  copy  which  was  bought  in  1464).2  In  Italy  it 
appears  in  1465  at  Subiaco  (see  Bernard,  pi.  xii,  No.  19),  at  Rome 

"  -  at  Venice  in 
and  at 
was  not 

used  before  1518,  when  Richard  Pynson  printed"  Pace's  Oratio  in 
Pace  Nuperrima  (see  facsimile  in  Reed's  Type  Foundries,  p.  92). 

Burgundian  type,  or  gros  batarde  or  secretary,  was  first  used  about 
1470-72  by  Colard  Mansion  at  Bruges  (No.  10,  taken  from  the 
British  Museum  copy  of  La  Controversie  de  Noblesse,  c.  1471-72). 
"With  a  somewhat  similar  type  (No.  11,  taken  from  the  British 
Museum  copy  of  the  Recuyell]  William  Caxton  is  presumed  to  have 
printed,  likewise  at  Bruges,  a  set  of  five  books,  of  wnich  the  Eecuyell 
of  the  History  of  Troye,  a  translation  of  a  work  by  Raoul  le  Fevre, 
is  the  best  known  and  was  probably  printed  c.  1471.3  To  this  same 
class  belong  the  first  type  (No.  12,  from  the  British  Museum  copy 
of  the  Dictes)  used  in  England  by  William  Caxton  for  the  printing 
of  Dictes  and  Sayings  of  the  Philosophers  (18th  November  1477), 
and  that  used  by  the  printer  of  St  Albans  (No.  13,  taken  from  the 
Cambridge  university  library  copy  of  Aug.  Dactus,  Elegancie).  It 


be  fed  h  maim 

3tt  prtota  mpFo 


pttottt  m(u  ft 


No.  1.—  Speculum  type,  c.  1445  (?).          No.  2.—  Pontanus  type,  c.  1470  (?). 


•  A  Vs^*  (6)@/WP*«>J*    *10 „. 

b?  cxcemfy  enmity         cxeefttfy  critmnify(7) 

Nos.  3  and  6.— Mainz  31-Une  Nos.  4  and  7.— Mainz  30-line 

indulgence,  1454.  indulgence,  1454. 

1  See  Blades,  Life  of  Caxton,  pi.  xviL 

2  See  Jules  Philippe,  L' 'Imprimerie  a  Paris,  p.  219. 

3  Cf.  Blades,  If/e  of  Caxton. 


initi  cc  CD 


No.  5.—  Cicero,  De  Oratore,  1468.      No.  10.—  Controversie  de  Noblesse,  c.  1471-72. 


bat  afiFectutti 

No:  8.—  Jerome's  Expositio  (1468),  1478. 


Remifinmscfe 
dinito.Nucd 
antonomafice 

No.  9.  —  Durandus,  c.  1464. 


No.  11.—  Recuyell  of  the  Hist,  of  Troye, 
c.  1471. 


No.  12.  —  Dictes  and  Sayings, 
1477. 


of  the  15th  century,  and,  after  having  CO 

figured  for  a  long  time  in  several  of  the         -me        •ftfto        *  - 

early  London  and  provincial  presses,  was  9^  IWCtlWtnLe  $7Bt1U  t* 

about   1534  entirely  suj>erseded  by  the    No.  13.—  Aug.  Dactus,  Ele- 
English  bkck  letter.      To  this  class  of  gantie,  1479. 

type  belong  also  the  later  lettre  de  civilite"  (c.  1570),  the  script  (lettre 
couUe,  lettre  de  finance,  Dutch  geschreven  schrift),  set  court,  base  secre 
tary,  and  running  secretary  types. 

On  the  types  before  1500,  consult  also  the  facsimiles  in  Holtrop's  Hon.  Typ. 
des  Pays-Bos,  The  Hague,  1868  ;  R.  C.  Hawkins,  First  Books  and  Printers  of  the 
Fifteenth  Century,  New  York,  1884  ;  William  Blades,  The  Life  of  Caxton,  London, 
1861-63  ;  Bernard,  Origine  de  I'  Imprimerie,  Paris,  1853,  vol.  i.,  plates  iii.-xiii.  ; 
Placidus  Braun,  Notitia  de  Libris  ab  Artis  Typogr.  Jnventione  usque  ad  Annum, 
U79  Impressis,  Augsburg,  1788  ;  H.  Noel  Humphreys,  Hist,  of  the  Art  of  Print 
ing,  fol.,  London,  1867.  The  types  after  1500  can  best  be  learned  from  the 
catalogues  of  type-founders,  among  which  those  of  Messrs  Enschede  of  Haarlem 
occupy  a  foremost  place.  Of  others  we  may  mention  —  Indice  dei  Caratteri  nella 
Stampa  Vaticana,  4to,  Rome,  1628  ;  Epreuves  des  Caracteres  qui  se  trouvent  chez 
Claude  Lameste,  4to,  Paris,  1742  ;  Epreuves  des  Car.  de  la  Fonderie  de  Claude 
Mozet,  8vo,  Nantes,  1754  ;  Les  Car.  de  V  Imprimerie  par  Fournier  le  Jeune,  8vo, 
Paris,  1764  :  Proefvan  Letteren,  Bloemen,  &c.,  van  Plaos  van  Amstel,  8vo,  Amster 
dam,  1767  ;  Epreuve  de  Car.  de  Jacques  Francois  Sosart,  8vo,  Brussels,  1771  ; 
Schriften  .  .  .  bey  J.  H.  Prentzler,  4to,  Frankfort-on-Main,  1774  ;  Epreuves  des 
Car.  de  la  Fond,  de  J.  L.  Joannis,  8vo,  Paris,  1776  ;  Epreuves  des  Car.  de  la  Fond. 
deJ.L.de  Boubers,  8vo,  Brussels,  1777  ;  Proeve  van  Letteren  uxlke  gegooten  warden 
door  J.  de  Groot,  8vo,  The  Hague,  1787  ;  Pantographs,  by  Edmund  Fry,  8vo, 
London,  1799  ;  and  Manuale  Typographic,  by  G.  Bodoni,  4to,  Parma,  1818. 

Subsequent  to  1500. 

Though  the  Cologne  Chronicle  of  1499  denies  to  Mainz  Printers 
the  honour  of  the  invention  of  the  art  of  printing,  it  was  after 
right  in  asserting  that,  after  it  had  been  brought  there  1500> 
from  Holland,  it  became  much  more  masterly  and  exact, 
and  more  and  more  artistic.  During  the  first  half  century 
of  printing  a  good  many  printers  distinguished  themselves 
by  the  beauty,  excellence,  and  literary  value  of  their  pro 
ductions.  We  may  mention  as  such  :  —  Johan  Fust  and 
Peter  Schoeffer  at  Mainz  ;  Johan  Mentelin  and  Heinrich 
Eggestein  at  Strasburg  ;  Ulrich  Zell  at  Cologne  ;  Sweyn- 
heym  and  Pannarts  at  Subiaco  and  at  Rome;  Nicolas 
Jenson  at  Venice  ;  Anton  Koberger  at  Nuremberg;  Kete- 
laer  and  De  Leempt  at  Utrecht  ;  Johan  Veldener  at 
Louvain,  Utrecht,  andKuilenburg;  Gerard  Leeu  at  Gouda; 
Johan  of  Westphalia  at  Louvain  ;  and  William  CAXTON 
(g_.v.)  at  Westminster. 

Very  soon  the  demand  for  books  increased,  and  with  it 
came  a  reduction  in  their  prices.  This  caused  a  decline 
in  the  execution  of  printing,  which  begins  to  be  appreciable 
about  1480  in  some  localities,  and  may  be  said  to  have 
become  general  towards  the  end  of  the  15th  century.  At 
all  times,  however,  we  find  some  printers  raise  their  art  to 
a  great  height  by  the  beauty  of  their  types  and  the  literary 
excellence  of  their  productions.  Among  the  later  printers 
we  may  mention  the  Aldi  of  Venice  (1490  to  1597;  see 
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MANUTITJS,  vol.  xv.  p.  512) ;  G.  B.  Bodoniof  Parma  (1768- 
1813  ;  see  vol.  iii.  p.  849)  ;  John  Amerbachat  Basel  (1492- 
1516);  John  Froben  at  Basel  (1496-1527  ;  see  vol.  ix.  p. 
791);  John  Baskerville  at  Birmingham  (1750-1775;  see 
vol.  iii.  p.  421) ;  the  house  of  Wechel,  first  at  Paris  (c. 
1530-1572),  afterwards  at  Frankfort;  Christopher  Plantin 
at  Antwerp  (1554-1589),  but  continued  long  after  under 
the  firm  Officina  Plantiniana  (see  vol.  xix.  p.  176);  the 
Elzevirs,  first  at  Leyden,  afterwards  at  Amsterdam  (1580- 
1680;  see  vol.  viii.  p.  156);  Antoine  Verard  at  Paris 
(1485-1513) ;  JosseBade  at  Paris  (1495-1535 ;  see  BADIUS, 
vol.  iii.  p.  228);  and  the  Estiennes  at  Paris  (1502-1598; 
see  STEPHENS,  vol.  xxii.  p.  534). 

History  of  Modern  Types. 

Italic.  The  Italic  type I  is  said  to  be  an  imitation  of  the  handwriting  of 
Petrarch,  and  was  introduced  by  Aldus  Mauutius  of  Venice  for 
the  purpose  of  printing  his  projected  small  editions  of  the  classics. 
The  cutting  of  it  was  entrusted  to  Francesco  da  Bologna,  an  artist 
who  is  presumed  to  be  identical  with  the  painter  Francesco  Francia 
or  Raiboliui.  The  fount  is  a  "  lower  case  "  only,  the  capitals  being 
Roman  in  form.  It  contains  a  large  number  of  tied  letters,  to 
imitate  handwriting,  but  is  quite  free  from  contractions  and  liga 
tures.  It  was  first  used  in  the  Virgil  of  1500.  Aldus  produced 
six  different  sizes  between  1501  and  1558.  It  was  counterfeited 
almost  immediately  in  Italy,  at  Lyons,  and  elsewhere.  Originally 
it  was  called  Venetian  or  Aldine,  but  subsequently  Italic  type, 
except  in  Germany  and  Holland,  where  it  is  called  "cursive." 
The  Italians  also  adopted  the  Latin  name  "characteres  cursivi  seu 
cancellarii."  In  England  it  was  first  used  by  Wynkyn  de  Worde 
in  Wakefield's  Oratio  in  1524.  The  character  was  at  first  intended 
and  used  for  the  entire  text  of  classical  works.  When  it  became 
more  general,  it  was  employed  to  distinguish  portions  of  a  book  not 
properly  belonging  to  the  work,  such  as  introductions,  prefaces, 
indexes,  notes,  the  text  itself  being  in  Roman.  Later  it  was  used 
in  the  text  for  quotations,  and  finally  served  the  double  part  of 
emphasizing  certain  words  in  some  works,  and  in  others,  chiefly 
translations  of  the  Bible,  of  marking  words  not  rightly  forming  a 
part  of  the  text. 

Greek.          Greek  type  (minuscules)  first  occurs  in  Cicero,  De  Officiis  printed 
at  Mainz  in  1465  by  Fust  and  Schoeffer.     The  fount  used  is  rude 
and  imperfect,  many  of  the  letters  being  ordinary  Latin.     In  the 
same  year  Sweynheym  and  Pannarts  used  a  good  Greek  letter  for 
some  of  the  quotations  in  their  edition  of  Lactantius  (see,  for  in 
stance,  leaves  lla,  19a,  36a,  139,  140) ;  but  the  supply  was  evidently 
short  at  first,  as  some  of  the  larger  quotations  in  the  first  part 
of  the  book  were  left  blank  to  be  filled  in  by  hand.     The  first 
book  wholly  printed  in  Greek  minuscules  was  the  Grammar  of 
Lascaris,  by  Paravisinus,  at  Milan  in  1476,  in  types  stated  to  have 
been  cut  and  cast  by  Demetrius  of  Crete.     The  fount  contains 
breathings,  accents,   and  some  ligatures.     The  headings   to  the 
chapters  are  wholly  in  capitals.     The  Anthologia  Gfrseca  of  Las 
caris  was  printed  at  Florence  in  1494  wholly  in  Greek   capitals 
(littcrss  majusculaz),  and  it  is  stated  in  the  preface  that  they  were 
designed  after  the  genuine  models  of  antiquity  to  be  found  in  the 
inscriptions  on  medals,  marbles,  &c.     But  as  late  as  1493  Greek 
type  was  not  common,  for  in  that  year  the  Venice  printer  Symon 
Bevilaqua  issued  Tibullus,  Catullus,  and  Propertius  with  blanks 
left  in  the  commentary  for  the  Greek  quotations.     In  England 
Greek  letters  appeared  for  the  first  time  in  1519  in  W.  de  Worde's 
edition  of  Whiteuton's  Grammatica,  where  a  few  words  are  in 
troduced  cut  in  wood.      Cast  types  were  used  at  Cambridge  in 
Galen's  De  Temperamentis,  translated  by   Linacre,   and  printed 
by  Siberch  in  1521,  who  styles  himself  the  first  Greek  printer 
in  England ;   but  the  quotations  in  the  Galen   are  very  sparse, 
and  Siberch  is  not  known  to  have  printed  any  entire  book  in 
Greek.    The  first  printer  who  possessed  Greek  types  in  any  quantity 
was  Reginald  Wolfe,  who  held  a  royal  patent  as  printer  in  Greek, 
Latin,  and  Hebrew,  and  printed  in  1543  two  Homilies  of  Chryso- 
stom,  edited  by  Sir  John  Cheke,  the  first  Greek  lecturer  at  Cam 
bridge.     In  Edinburgh,  in  1563,  and  as  late  as  1579,  the  space 
for  Greek  words  was  left  blank  in  printing,  to  be  filled  in  by  hand. 
In  1632  Cambridge  applied  to  Oxford  for  the  loan  of  a  Greek  fount 
to  print  a  Greek  Testament,  and  the  same  university  made  an 
offer  in  1700  for  the  purchase  of  a  fount  of  the  king's  Greek  at 
Paris,  but  withdrew  on  the  French  Academy  insisting  as  a  con 
dition  that  every  work  printed  should  bear  the  imprint  "charac- 
teribus  Grsecis  e  typographeo  regio  Parisiensi."     It  should  not  be 
forgotten  that  the  large  number  of  ligatures  in  the  Greek  of  that 
day  made   the   production   of  a  fount  a  serious  business.     The 
Oxford  Augustin  Greek  comprised  no  fewer  than  354  matrices,  the 


1  These  paragraphs  on  the  various  types  are  for  the  most  part  taken  from 
T.  B.  Reed's  History  of  the  Old  English  Letter  Foundries,  London,  1887,  p.  50  sg. 


great  primer  456,  and  even  one  fount  showed  776  different  sorts. 
The  Dutch  founders  effected  a  gradual  reduction  of  the  Greek 
typographical  ligatures.  Early  in  the  19th  century  a  new  fashion 
of  Greek,  for  which  Person  was  sponsor  and  furnished  the  drawings, 
was  introduced,  and  has  remained  the  prevailing  form  to  this  day. 

The  first  Hebrew  types  are  generally  supposed  to  have  appeared  Hebrew, 
in  1475  in  Petrus  Niger's  Tractatus  contra  Perfidos  Judaeos  (leaf  10), 
Minted  by  Conrad  Fyner  at  Esslingen.  De  Rossi  states  that  a 
Hebrew  work  in  four  folio  volumes  entitled  Arba  Turim  of  Rabbi 
Jacob  ben  Asher,  was  printed  in  1475  at  Pieve  di  Sacco  in  Austrian 
[taly,  while  in  the  same  year,  a  few  months  earlier,  Salomon  Jarchi's 
Comment,  on  the  Pentateuch  appeared  at  Reggio  in  Italy,  printed 
in  the  Rabbinical  character.  Numerous  other  Hebrew  works 
followed  before  1488,  in  which  year  the  first  entire  Hebrew  Bible 
was  printed,  with  points,  at  Soncino,  by  a  family  of  German  Jews. 
The  first  English  book  in  which  any  quantity  of  Hebrew  type  was 
used  was  Dr  Rhys's  Cambro-Brytannicas  Cymrsecaeve  Lingual  Institu- 
tiones,  printed  by  Thomas  Orwin  in  1592,  though  already  in  1524 
Greek  characters,  but  cut  in  wood,  were  used  by  W.  de  Worde  in 
Wakefield's  Oratio.  But  the  Hebrew  fount  made  use  of  in  Walton's 
Polyglott  in  1657  was  probably  the  first  important  fount  cut  and 
cast  in  England,  though  there  were  as  yet  no  matrices  there  for 
Rabbinical  Hebrew.  In  the  beginning  of  the  18th  century  Amster 
dam  was  the  centre  of  the  best  Hebrew  printing  in  Europe. 

The  first  book  printed  in  Arabic  types  is  said  to  be  a  Diurnale  Arabic. 
GrsRcorum  Arabum,  printed  at  Fano  in  Italy  in  1514. 2  Two  years 
later  P.  P.  Porrus's  Polyglott  Psalter,  comprising  the  Arabic  version, 
was  printed  at  Genoa  ;  and  two  years  later  a  Koran  in  Arabic  is  said 
to  have  been  printed  at  Venice.  In  1505  an  Arabic  Vocabulary  at 
Granada  had  the  words  printed  in  Gothic  letters  with  the  Arabic 
points  placed  over  them  ;  and  in  other  presses  where  there  were 
no  Arabic  types  the  language  was  expressed  in  Hebrew  letters  or 
cut  in  wood.  De  Guignes  and  others  mention  a  fount  of  Arabic 
used  by  Gromors  in  Paris  in  1539-40  to  print  Postel's  Grammar. 
In  England  some  Arabic  words  were  introduced  in  Wakefield's  Oratio 
of  1524,  but  apparently  cut  in  wood.  In  Minsheu's  Ductor  in 
Linguas,  1617,  the  Arabic  words  are  printed  in  Italic  characters. 
Laud's  gift  of  Oriental  MSS.  to  Oxford  in  1635,  and  the  appoint 
ment  of  an  Arabic  lecturer,  were  the  first  real  incentives  to  the 
cultivation  of  the  language  by  English  scholars.  Previous  to  this 
it  is  stated  that  the  Raphelengius  Arabic  press  at  Leyden  had  been 
purchased  by  the  English  Orientalist,  William  Bedwell ;  but,  if 
it  was  brought  to  England,  it  does  not  appear  to  have  been  im 
mediately  made  use  of.  The  Arabic  words  in  Thomas  Greave's 
Oratio  de  Linguas  Arabicae  Utilitate,  printed  at  Oxford  in  1639, 
were  written  in  by  hand. 

Syriac  type,  probably  cut  in  wood,  first  appeared  in  Posters  Syriac. 
Linguarum  XII.  Alphabeta,  printed  in  Paris  in  1538;  but  the 
characters  are  so  rude  in  form  and  execution  as  to  be  scarcely  legible. 
In  1555,  however,  Postel  assisted  in  cutting  the  punches  for  the 
Syriac  Peshito  New  Testament,  printed  at  Vienna  in  4to,  the  first 
portion  of  the  Scriptures,  and  apparently  the  first  book,  printed  in 
that  language.  In  1569-72  Plantin  at  Antwerp  included  the  Syriac 
New  Testament  in  his  Polyglott,  and  reissued  it  in  a  separate  form  in 
1574.  In  England  Syriac  was  usually  expressed  in  the  earlier  works 
in  Hebrew  characters.  But  in  1652,  when  the  prospectus  and  pre 
liminary  specimen  of  Walton's  Polyglott  were  issued,  we  find  Syriac 
type  in  use. 

Of  the  Armenian  character  the  press  of  the  Vatican  possessed  a  Armen- 
good  fount  in  1591,  when  Angelo  Roccha  showed  a  specimen  in  ian. 
his  Bibliotheca  Apostolica  Vaticana.  A  psalter  is  said  to  have  been 
printed  at  Rome  in  1565,  and  Rowe  Mores  mentions  doubtfully  a 
liturgy  printed  at  Cracow  in  1549.  Armenian  printing  was  practised 
in  Paris  in  1633  ;  but  the  Armenian  bishops,  on  applying  to  France 
for  assistance  in  printing  an  Armenian  Bible  in  1662,  were  refused, 
and  went  to  Rome,  where,  as  early  as  1636,  the  press  of  the  Propa 
ganda  had  published  a  specimen  of  its  Armenian  matrices.  The 
patriarch,  after  fifteen  months'  residence  in  Rome,  removed  to 
Amsterdam,  where  he  established  an  Armenian  press,  and  printed 
the  Bible  in  1666,  which  was  followed  in  1668  by  a  separate  edition 
of  the  New  Testament.  In  1669  the  press  was  set  up  at  Marseilles, 
where  it  continued  for  a  time,  and  was  ultimately  removed  to  Con 
stantinople.  In  England  the  first  Armenian  type  was  that  presented 
by  Dr  Fell  to  Oxford  in  1667.  The  alphabet  given  in  the  pro 
legomena  of  Walton's  Polyglott  was  cut  in  wood.  . 

Of  Ethiopic  the  earliest  type  appeared  in  Potken's  Psalter  and  Mmopic. 
Song  of  Solomon,  printed  at  Rome  in  1 51 3.  The  work  was  reprinted 
at  Cologne  in  1518  in  Potken's  Polyglott  Psalter.  In  1548  the  New 
Testament  was  printed  at  Rome  by  some  Abyssinian  priests.  The 
press  of  the  Propaganda  issued  a  specimen  of  its  fount  in  1631,  and 
a^ain  in  Kircher's  Prodromus  Coptus  in  1636.  Erpenius  at  Leyden 
had  an  Ethiopic  fount,  which  in  1626  was  acquired  by  the  Elzevirs. 
Usher  attempted  to  procure  the  fount  for  England ;  but,  his  attempt 
failing  punches  were  cut  and  matrices  prepared  by  the  London 
founders  for  the  London  Polyglott,  which  showed  the  Psalms, 

Canticles,  and  New  Testament  in  the  Ethiopic  version. 

2  See  Panzer,  vii.  2. 
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Of  Coptic  the  press  of  the  Propaganda  possessed  a  fount,  and  a 
specimen  was  issued  in  1636,  in  which  year  also  Kircher's  Prodromus 
Coptus  appeared  from  the  same  press.  In  England  David  Wilkins's 
edition  of  the  New  Testament  was  printed  in  1716  from  Coptic 
types  cast  with  matrices  which  Dr  Fell  had  presented  to  Oxford  in 
1667.  The  alphabets  shown  in  the  introduction  and  prolegomena 
to  the  London  Polyglott  of  1655  and  1657  were  cut  in  wood. 

Of  Samaritan  the  press  of  the  Propaganda  had  a  fount  in  1636, 
and  the  Paris  Polyglott,  completed  in  1645,  contained  the  entire 
Pentateuch  in  type  the  punches  and  matrices  of  which  had  been 
specially  prepared  under  Le  Jay's  direction.  The  fount  used  for 
the  London  Polyglott  in  1657  is  admitted  to  have  been  an  English 
production,  and  was  probably  cut  under  the  supervision  of  Usher. 

With  Slavonic  type  a  psalter  was  printed  at  Cracow  as  early  as 
1491,  and  reprinted  in  Montenegro  in  1495.  The  only  Slavonic 
fount  in  England  was  that  given  by  Dr  Fell  to  Oxford,  and  this, 
Mores  states,  was  replaced  in  1695  by  a  fount  of  the  more  modern 
Russian  character,  purchased  probably  at  Amsterdam.  The  Oratio 
Dominica  of  1700  gives  a  specimen  of  this  fount,  but  renders  the 
Hieronymian  version  in  copper -plate.  Modern  Slavonic,  better 
known  as  Russian,  is  said  to  have  appeared  first  in  portions  of  the 
Old  Testament  printed  at  Prague  in  1517-19.  Ten  years  later  there 
was  Russian  type  in  Venice.  A  Russian  press  was  established  at 
Stockholm  in  1625,  and  in  1696  there  were  matrices  in  Amsterdam, 
from  which  came  the  types  used  in  Ludolph's  Grammatica  Russica, 
printed  at  Oxford  in  that  year,  and  whence  also,  it  is  said,  the  types 
were  procured  which  furnished  the  first  St  Petersburg  press,  estab 
lished  in  1711  by  Peter  the  Great.  Mores  notes  that  in  1778  there 
was  no  Russian  type  in  England,  bxit  that  Cottrell  was  at  that  time 
engaged  in  preparing  a  fount.  It  does  not  appear  that  this  project 
was  carried  out,  and  the  earliest  Russian  in  England  was  cut  by 
Dr  Fry  from  alphabets  in  the  Vocdbularia,  collected  and  published 
for  the  empress  of  Russia  in  1786-89.  This  fount  appeared  in  the 
Pantographia  in  1799. 

,  A  fount  of  the  Etruscan  character  cut  by  William  Caslon  about 
1733  for  Swinton  of  Oxford  was  apparently  the  first  produced. 
Fournier  in  1766  showed  an  alphabet  engraved  in  metal  or  wood. 
In  1771  the  Propaganda  published  a  specimen  of  their  fount,  and 
Bodoni  of  Parma  in  1806  exhibited  a  third  in  his  Oratio  Dominica. 

Runic  types  were  first  used  at  Stockholm  in  a  Runic  and  Swedish 
Alphabetarium,  printed  in  1611.  The  fount,  which  was  cast  at 
the  expense  of  the  king,  was  afterwards  acquired  by  the  univer 
sity.  About  the  same  time  Runic  type  was  used  at  Upsala  and 
at  Copenhagen.  Voskens  of  Amsterdam  had  matrices  about  the 
end  of  that  century,  and  it  was  from  Holland  that  Francis  Junius 
is  supposed  to  have  procured  the  matrices  which  in  1677  he  pre 
sented  to  Oxford.  This  fount  appears  in  the  Oratio  Dominica  of 
1700,  and  in  Hickes's  Thesaurus,  1703-5,  and  it  remained  the  only 
one  in  England. 

Matrices  of  Gothic  type  were  presented  to  Oxford  by  Francis 
Junius  in  1677,  and  a  fount  of  them  was  used  for  the  Oratio  Dominica 
of  1700  and  in  Hickes's  Thesaurus.  A  different  fount  was  used  for 
Chamberlayne's  Oratio  Dominica,  printed  at  Amsterdam  in  1715. 
Caslon  cut  a  fount  which  appeared  in  his  first  specimen  in  1734. 
This  and  the  Oxford  fount  were  the  only  two  in  England  in  1820. 

Founts  of  Icelandic,  Swedish,  and  Danish  were  included  in 
Junius's  gift  to  Oxford  in  1677,  and  were,  perhaps,  specially  pre 
pared  in  Holland.  The  first-named  is  shown  in  the  Oratio  Dominica 
of  1700  and  in  Hickes's  Thesaurus.  Printing  had  been  practised 
in  Iceland  since  1531,  when  a  Breviary  was  printed  at  Hoolum,  in 
types  rudely  cut,  it  is  alleged,  in  wood.  In  1574,  however,  metal 
types  were  provided,  and  several  works  produced.  After  a  period 
of  decline,  printing  was  revived  in  1773,  and  in  1810  Sir  George 
M'Kenzie  reported  that  the  Hoolum  press  possessed  eight  founts  of 
type,  of  which  two  were  Roman,  and  the  remainder  of  the  common 
Icelandic  character,  which,  like  the  Danish  and  Swedish,  bears  a 
close  resemblance  to  the  German. 

For  the  Anglo-Saxon  language  the  first  type  was  cut  by  John 
Day  in  1567,  under  the  direction  of  Archbishop  Parker,  and  appeared 
in  .ffilfric's  Paschal  Homily  in  that  year  and  in  the  JElfredi  Res 
Gestse  of  Asser  Menevensis  in  1574.  Anglo-Saxon  type  was  used 
by  Browne  in  1617,  in  Minsheu's  Dudor  in  Linguas  ;  and  Haviland, 
who  printed  the  second  edition  of  that  work  in  1626,  had  in  1623 
made  use  of  the  character  in  Lisle's  edition  of  JElfric's  Homily. 

The  first  fount  of  Irish  character  was  that  presented  by  Queen 
Elizabeth  to  O'Kearney  in  1571,  and  used  to  print  the  Catechism 
which  appeared  in  that  year  in  Dublin,  from  the  press  of  Franckton. 
But  the  fount  is  only  partially  Irish,  many  of  the  letters  being 
ordinary  Roman  or  Italic.  It  was  used  in  several  works  during  the 
early  years  of  the  17th  century,  and  as  late  as  1652  in  Godfrey 
Daniel's  Christian  Doctrine,  printed  in  Dublin.  The  Irish  semin 
aries  abroad  were  better  supplied  with  Irish  type.  A  new  type 
was  cut  by  Moxon,  and  appeared  in  1681  in  Boyle's  New  Testament, 
printed  by  Robert  Everingham. 

The  earliest  specimen  of  music  type  occurs  in  Higden's  Poly- 
chronicon,  printed  by  De  Worde  at  Westminster  in  1495.  The 
square  notes  appear  to  have  been  formed  of  ordinary  quadrats,  and 


the  staff-lines  of  metal  rules  imperfectly  joined.  In  Caxton's  edi 
tion  of  the  same  work  in  1482  the  space  had  been  left  to  be  filled 
up  by  hand.  The  plain  chant  in  the  Mainz  psalter  of  1490,  printed 
in  two  colours,  was  probably  cut  in  wood.  Hans  Froschauer  of 
Augsburg  printed  music  from  wooden  blocks  in  1473,  and  the  notes 
in  Burtius's  Opusculum  Musices,  printed  at  Bologna  in  1487,  appear 
to  have  been  produced  in  the  same  manner ;  while  at  Lyons  the 
missal  printed  by  Matthias  Hus  in  1485  had  the  staff  only  printed, 
the  notes  being  intended  to  be  filled  in  by  hand.  About  1500  a 
musical  press  was  established  at  Venice  by  Ottavio  Petrucci,  at 
which  were  produced  a  series  of  mass-books  with  lozenge-shaped 
notes,  each  being  cast  complete  with  a  staff-line.  In  1513  he  re 
moved  to  Fossombrone,  and  obtained  a  patent  from  Leo  X.  for  his 
invention  of  types  for  the  sole  printing  of  figurative  song  (cantus 
figuratus}.  Before  1550  several  European  presses  followed  Petrucci's 
example,  and  music  type  was  used,  among  other  places,  at  Augs 
burg  in  1506  and  1511,  Parma  in  1526,  Lyons  in  1532,  and  Nurem 
berg  in  1549.  In  1525  Pierre  Haiitin  cut  punches  of  lozenge-shaped 
music  at  Paris.  Round  notes  were  used  at  Avignon  in  1532.  In 
England,  after  its  first  use,  music-printing  did  not  become  general 
till  1550,  when  Grafton  printed  Marbecke's  Book  of  Common  Prayer, 
"noted"  in  movable  type,  the  four  staff- lines  being  printed  in 
red  and  the  notes  in  black.  There  are  only  four  different  sorts  of 
notes  used, — three  square  and  one  lozenge.  About  1660  the  de 
tached  notes  hitherto  employed  began  to  give  place  to  the  "new 
tyed  note,"  by  which  the  heads  of  sets  of  quavers  could  be  joined. 
But  at  the  close  of  the  17th  century  music-printing  from  type  be 
came  less  common,  on  account  of  the  introduction  of  stamping  and 
engraving  plates  for  the  purpose. 

Printing  for  the  blind  (compare  vol.  iii.  p.  826)  was  first  intro-  Printing 
duced  in  1784  by  Valentin  Haiiy,  the  founder  of  the  asylum  for  for  the 
blind  children  in  Paris.  He  made  use  of  a  large  script  character,  blind, 
from  which  impressions  were  taken  on  a  prepared  paper,  the  im 
pressions  being  so  deeply  sunk  as  to  leave  their  marks  in  strong 
relief  and  legible  to  the  touch.  Haiiy's  pupils  not  only  read  in  this 
way,  but  executed  their  own  typography,  and  in  1786  printed  an 
account  of  their  institution  and  labours  as  a  specimen  of  their  press. 
The  first  school  for  the  blind  in  England  was  opened  in  Liverpool 
in  1791,  but  printing  in  raised  characters  was  not  successfully  ac 
complished  till  1827,  when  Gall  of  the  Edinburgh  asylum  printed 
the  Gospel  of  St  John  from  angular  types.  Alston,  the  treasurer  of 
the  Glasgow  asylum,  introduced  the  ordinary  Roman  capitals  in 
relief,  and  this  system  was  subsequently  improved  upon  by  the 
addition  of  the  lower-case  letters  by  Dr  Fry,  the  type-founder, 
whose  specimen  gained  the  prize  of  the  Edinburgh  Society  of  Arts 
in  1837.  Several  rival  systems  have  competed  in  England  for 
adoption,  of  which  the  most  important  are  those  of  Lucas,  Frere, 
Moon,  Braille,  Carton,  and  Alston  ;  the  last-named,  as  perfected 
by  Dr  Fry,  seems  likely  to  become  the  recognized  method  of  print 
ing  for  the  blind  in  all  European  countries. 

As  regards  initials  in  the  earliest  printed  books,  see  above,  p.  686.  Initials. 
The  trouble  and  cost  involved  in  the  use  of  the  initial  director  early 
suggested  the  use  of  wood-cut  initials,  and  Erhard  Ratdolt  of  Venice, 
about  1475,  is  generally  sxipposed  to  have  been  the  first  printer  to 
introduce  the  literse  florentes,  called  also  lettres  tourneures,  or  typi 
tornatissimi,  which  eventually  superseded  the  hand-painted  initials. 
Caxton  introduced  one  or  two  kinds  in  1484.  Among  the  earliest 
to  be  used  are  the  so-called  Lombardic  initials  or  capitals.  The 
more  elaborate  initials,  such  as  those  used  in  the  Mainz  indulgences 
and  psalter,  by  Aldus  at  Venice,  by  Johann  Schoeffer  at  Mainz  in 
1518,  by  Tory  and  the  Estiennes  at  Paris,  by  Froben  at  Basel,  and 
by  the  other  great  printers  of  their  day,  were  known  as  lettres  grises. 
Besides  these,  the  ordinary  "two-line  letters"  or  large  plain  capitals 
came  into  use  ;  and  these  were  generally  cast,  whilst  the  ornamental 
letters  were  for  the  most  part  engraved  on  wood  or  metal. 

Type  ornaments  and  flowers  began,  like  the  initials,  with  the  Orna- 
illuminators,  and  were  afterwards  cut  on  wood  or  metal.     The  first  ments 
printed  ornament  or  vignette  is  supposed  to  be  the  scutum  or  arms  and 
of  Fust  and  Schoeffer  in  their  edition  of  the  Bible  of  1462.     There  flowers, 
is  no  vignette  in  the  Subiaco  Lactantnis  of  1465  (as  stated  by  Mr 
Reed,  Letter  Foundries,  p.  82).     In  Holtrop's  Monum.  Typogr.  des 
Pays-Bos  may  be  seen  borders  used  by  some  of  the  earliest  printers 
of  Holland  (1475-1490)  which  would  not  look  bad  even  in  the  present 
time.     Caxton  in  1490  used  ornamental  pieces  to  form  the  border 
for  his  Fifteen  O's.     At  the  same  time  the  Paris  printers  engraved 
still  more  elaborate  border  pieces.     At  Venice  entire  frames  were 
engraved  in  one  piece,  while  Aldus  as  early  as  1495  used  tasteful 
head-pieces  cut  in  artistic  harmony  with  his  lettres  grises.     Early 
in  the  16th  century  we  observe  detached  ornaments  and  flourishes 
which  have  evidently  been  cast  from  a  matrix. 

Literature.— Besides  the  works  of  Berjeau,  Bernard,  Blades,  Hawkins,  Hessels, 
Holtrop,  Noel  Humphreys,  Koehler,  Jules  Philippe,  T.  B.  Reed,  Sotheby, 
Weigel,  &c.,  already  mentioned,  consult  also  Bigmore  and  Wyinan,  A  Biblio 
graphy  of  Printing,  London,  1880  ;  Geo.  Wolfg.  Panzer,  Annales  Typog.,  Nurem 
berg,  1793,  &c. ;  Lud.  Hain,  Repertorium  Bibliog.,  Stuttgart,  1826-38;  Holtrop, 
Cat.  Librorum  Sec.  XV»  Impressorwm  in  Bibl.  Regia  Hagana,  The  Hague,  1856 ; 
M.  F.  A.  G.  Campbell,  Ann.  de  la  Typog.  Neerlandaise  au  XVe  Siede,  The  Hague, 
1874  ;  Rob.  Sinker,  A  Cat.  of  the  XV.  Century  Printed  Books  in  the  Library  of 
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Trinity  College,  Cambridge,  Cambridge,  18T6 ;  W.  Th.  Lowndes,  Bibliographer's 
Manual,  ed.  by  Henr.  G.  Bohn,  London,  1858,  &c. ;  J.  C.  Brunet,  Manuel  du 
Libraire,  Paris,  18(50 (four  earlier  editions);  Th.  F.  Uibdin,  BibliothecaSpenceriana, 
London,  1814,  &c.,  and  his  other  works  ;  Ennen,  Katalog  der  Incunabeln  in  der 
Stadt-Bibliothek  zu  Koln ;  Schoepflin,  Viridities  Typog.,  1760;  Meennan,  Origines 
Typog  The  Hague,  17C5  ;  Dupont,  Hist,  de  I'Impr.,  Paris,  1869  ;  Firmin-L)idot, 
Hist,  de  la  Typog.,  Paris,  1882;  E.  Du  verger,  Hist,  de  I' Invention  de  I'Impr., 
Paris  1840;  P.  Lambinet,  Origins  de  I'Impr.,  Paris,  1810;  Ch.  Ruelens,  La 
Legende  de  St  Servais,  Brussels,  1873,  8vo  ;  J.  P.  A.  Madden,  Lettres  d'un  Biblio- 
graphe,  Paris,  1868-78 ;  Wetter,  Krit.  Gesch.  der  Erfindung  der  Buchdrucker- 
kunst,  Mainz,  1836  ;  A.  de  Vries,  Edaircussemens  sur  I'Histoire  de  I'Inv.  de  I'Impr., 


London,  1877 ;  W.  Skeen,  Early  Typography,  Colombo,  1872 ;  Sam.  Palmer,  A 
General  Hist,  of  Print.,  London,  1732;  W.  Young  Ottley,  Inquiry  concerning 
the  Inv.  of  Print.,  London,  1863  ;  Henry  Bradshaw,  A  Classified  Index  of  the 
15th  Century  Books  in  the  Collection  of  the  late  M.  J.  de  Meyer,  London,  1870; 
Id.,  Hist,  of  the  Founts  of  Type  and  Woodcut  Devices  used  by  Printers  in  Holland 
in  the  Fifteenth  Century,  London,  1871 ;  Id.,  The  Printer  of  the  Historia  S. 
Albani,  Cambridge,  1868 ;  A.  Von  der  Linde,  Haarlem  Legend,  London,  1870 ; 
Id.,  Gutenberg,  Stuttgart,  1881 ;  Id.,  Gesch.  der  Erfind.  der  Buchdruckerkunst, 
Berlin,  1886 ;  Schaab,  Gesch.  der  Erfind.  der  Buchdruckerk.,  Mainz,  1830 ;  K. 
Falkenstein,  Gesch.  der  Buchdruckerk.,  Leipsic,  1856  ;  Lorck,  Handb.  der  Gesch. 
der  Buchdnickerk.,  Leipsic,  1882  ;  K.  Faulmann,  lllustr.  Gesch.  der  Buchdruck 
erk.,  Vienna,  1882  ;  M.  Denis,  Wiens  Buchdruckergesch.  bis  1560,  Vienna,  1782; 
C.  R.  Hildeburn,  A  Century  of  Printing— The  Issues  of  the  Press  in  Pennsylvania, 
168U-178U,  Philadelphia,  1887  ;  and  J.  Garcia  Icazbalceta,  Bibliog.  Mexicana  del 
Siglo  XVI.,  Mexico,  1887.  The  titles  of  other  works  on  the  invention,  progress, 
and  process  of  printing,  &c.,  may  be  learned  from  the  lists  of  books  on  such 
subjects  in  the  works  already  quoted.  (J.  H.  H.) 

PART  II. — PRACTICAL. 

Printing  has  been  denned  to  be  the  act,  art,  or  practice  of  im 
pressing  letters,  characters,  or  figures  on  paper,  cloth,  or  other 
material,  the  definition  being  based  on  the  etymology  (Old  Fr. 
cmpreindre,  from  Lat.  imprimere).  Technically  the  same  definition 
might  be  applied  to  such  arts  as  those  of  calico  and  oilcloth  print 
ing,  and  even  of  moulding,  embossing,  coining,  and  stamping  ; 
but  in  point  of  fact  these  are  never  understood  when  the  word 
"printing"  is  employed.  There  is  also  printing  without  pressure, 
such  as  photographic  printing.  The  use  of  a  pigment  or  ink  must 
be  regarded  as  an  indispensable  element.  The  application  of  the 
term  is  therefore  confined  to  the  use  of  pressure  and  a  pigment  for 
literary  and  pictorial  purposes.  As  thus  defined,  printing  includes 
three  entirely  different  processes — not  inaptly  called  the  polygraphic 
arts — viz.,  chalcography  or  copperplate  printing  (compare  ENGRAV 
ING,  vol.  viii.  p.  439  sq.),  LITHOGRAPHY  (q.v.)  or  chemical  stone- 
printing,  and  typography  or  letterpress  printing.  The  last-named 
is  that  to  which  the  present  article  is  confined. 

The  difference  between  the  three  methods  lies  essentially  in  the 
nature  or  conformation  of  the  surface  that  is  inked,  and  which 
afterwards  gives  a  reproduction  or  image  in  reverse  on  the  material 
to  be  impressed.  In  copperplate  printing  the  whole  of  a  flat  sur 
face  is  inked,  and  a  portion  of  the  ink  sinks  into  an  incision  or 
trench,  in  which  it  still  remains  after  the  surface  is  cleansed. 
When  pressure  is  brought  to  bear,  this  ink  is  transferred  to  the 
paper,  giving  an  impression  of  a  line.  In  lithographic  printing 
the  flat  surface  is  protected  except  at  certain  places,  where  it  is 
slightly  coated  with  the  ink,  which  practically  leaves  the  stone 

?uite  level,  but  also  marks  a  line  when  pressure  is  brought  to  bear, 
n  typography  the  printing  surface  is  in  relief.  It  alone  receives 
ink,  the  remainder  being  protected  by  its  lower  level.  Any  kind 
of  printing  done  from  a  relief  surface  belongs  to  letterpress  print 
ing,  such  as  a  woodcut,  a  casting  in  metal,  india-rubber,  celluloid, 
xylonite,  &c.  (or  "stereotype"),  or  a  deposition  by  electricity  (or 
"electrotype").  The  typographic  method  requires  a  surface  that 
is  more  difficult  to  form  than  either  of  the  other  two.  In  litho 
graphy  the  surface  may  be  obtained  by  merely  writing  or  drawing 
on  the  stone  ;  in  copperplate  printing  the  line  may  be  immediately 
incised  into  or  scratched  on  the  plate  ;  but  for  letterpress  printing 
the  surface  between  the  lines  in  relief  has  to  be  cut  away.  Hence 
the  tediousness  of  wood-engraving,  in  which  all  the  surface  of  the 
block  has  to  be  removed  except  those  parts  that  are  to  be  printed 
from  and  which  form  the  black  lines  in  the  impression  ;  and  the 
conformation  of  a  type  surface  is  similar. 

Typography,  however,  has  many  compensating  advantages.  Im 
pressions  are  taken  with  much  greater  facility.  The  inking  appli 
ance  glides  over  the  relief  lines  to  be  printed  from,  whereas  it  would 
cling  to  the  entire  surface  of  the  stone  or  the  metal ;  hence  much 
greater  pressure  would  be  required  in  these  cases.  The  unprintable 
part  of  the  stone  in  lithography  has  to  be  damped,  so  as  to  repel 
the  ink  ;  the  same  portion  has  to  be  inked  and  then  cleaned  off  in 
copperplate  printing  ;  but  in  letterpress  printing  the  ink  only  that 
has  to  be  transferred  to  the  paper  needs  to  be  applied  to  the  type. 
When  the  design  has  been  drawn  on  the  stone  or  scratched  into 
the  copper,  the  result  does  not  admit  of  any  further  application 
beyond  that  at  first  contemplated.  But  in  letterpress  printing  the 
surface  may  be  of  a  composite  character.  It  may  be  formed  of 
single  pieces  representing  the  several  letters,  and  these,  when  once 
formed,  may  be  employed  in  endless  combinations.  Only  by  such 
means  are  cheap  newspapers  and  books  possible.  Before  the  in 
vention  of  typography  (as  in  the  East  to  the  present  day),  the  dif 


ferent  pages  of  a  book  were  printed  from  wooden  blocks,  cut  after 
the  manner  of  a  wood-engraving.  Blocks  of  this  kind  are  of  no 
use  for  printing  after  their  first  purpose  has  been  fulfilled.  They 
must  necessarily  be  made  very  slowly  and  with  much  labour.  In 
forming  a  page  of  a  book,  on  the  other  hand,  by  the  typographic 
method  there  need  (excluding  necessary  wear  and  tear)  only  be  the 
cost  of  "composing"  the  types  and  of  "distributing"  them  into 
their  proper  receptacles,  from  which  they  may  be  re-taken  many 
times  to  form  other  compositions. 

Types  :  their  Material  Characteristics. 

Exclusive  of  such  printing  surfaces  as  wood-blocks  and  casts,  the  Book- 
letters,  marks,  and  signs  with  which  letterpress  printing  is  executed  work 
are  called  types,  a  proportioned  quantity  of  each  of  the  letters  of  fount, 
the  alphabet  in  any  one  body  or  face  forming  a  fount.     A  book- 
work  fount  contains  single  letters,  diphthongs,  ligatures  (such  as 
ff,  fl),  accented  letters,  figures,  fractions,  points,  reference  marks, 

dashes  or  metal  rules  (as ),  leaders  (as ),  braces  (/— ' — -), 

and  signs  (as  &,  £).     It  also  includes  quadrats, — pieces  of  metal  of 
various  widths,  which  do  not  print,  but  are  used  to  compensate  for 
the  shortness  of  occasional  lines,  as  at  the  close  of  a  paragraph — 
and  spaces,  which  separate  words  and  letters.    There  are  thus  about 
226  separate  characters  in  every  ordinary  English  book -work  fount. 
The  table  used  by  type-founders  to  regulate  the  number  of  each  Bill  of 
of  the  several  sorts  in  a  fount  is  called  a  bill  of  type.    The  sorts  are  type, 
supplied  by  English  type-founders  in  certain  definite  proportions, 
depending  upon  the  number  of  lower-case  m's.     A  bill  of  3000  m's 
usually  contains  the  following : — 


Lower-case. 

Figures,  &c. 

Capitals. 

Small  Caps. 

m     ...     3,000 

4,500 

A      ...      700 

A       ...       450 

a      ...     9,000 

;      ...        800 

B      ...-   450 

B        ...       270 

b      ...     2,000 

:      ...         600 

C      ...      500 

C        ...       350 

c       ...     4,000 

.       ...     3,000 

D     ...      550 

D       ...       350 

d      ...     5,000 

-      ...     1,000 

E     ...      750 

E       ...       450 

e      ...  14,000 

?      ...        300 

F      ...      450 

F       ...       300 

f      ...     3,000 

!      ...        200 

G     ...      450 

G       ...       270 

g      ...    2,000 

'      ...         800 

H     ...      450 

H       ...       300 

h      ...    6,000 

(      ...        400 

I       „.      900 

I        ...       450 

i       ...     9,000 

[      ...         200 

J      ...      300 

j       ...       200 

j       ...        500 

*      ...        250 

K      ...      300 

K       ...       200 

k      ...        800 

t     ...        100 

L      ...      550 

L       ...       300 

1       ...     5.000 

J     ...         100 

M     ...      650 

M       ...       300 

n      ...     8^000 

§      ...        100 

N     ...      550 

K       ...       350 

o      ...    8,000 

100 

0      ...      550 

0       ...       350 

p      ...     2,400 

11     ...          70 

P      ...      500 

p       ...       270 

q      ...        600 

Q      ...      200 

Q       ...       120 

r      ...     7,000 

1      ...        700 

R      ...      500 

R     ....       330 

s      ...     8,000 

2      ...        600 

S      ...      600 

s       ...       350 

t       ...  10,000 

3      ...        600 

T      ...      800 

T       ...       420 

u      ...     4,500 

4      ...        500 

U     ...      350 

IT       ...       240 

v      ...     1,500 

5      ...        500 

V     ...     350 

v       ...       200 

w     ...    2,500 

6      ...        500 

W    ...      550 

w      ...       270 

x      ...        500 

7      ...        500 

X      ...      200 

x       ...       120 

y      ...     2,500 

8      ...        500 

Y      ...      350 

Y       ...       200 

z      ...        300 

9      ...        500 

Z      ...      150 

z       ...       120 

&      ...        300 

0      ...        700 

M     ...      100 

JE      ...        60 

ff     ...        400 

£     ...        200 

(E     ...      100 

<E      ...        60 

fi      ...        500 

fl      ...        300 

e      ...        200 

i               150 

SPACES. 

ffl     ...        200 

a      ...        200 

i      ...      150 

Thick   20,000 

ffi     ...        300 

a      ...        100 

|      ...      150 

Middle    8,000 

ae      ...        200 

e      ...        100 

Thin       8,000 

03       ...           100 

i      ...        50 

Hair        3,000 

—    ...        500 

All  other  100 

|       ...        50 

Em  qds.  3,000 

...        150 

accents 

i       ...        50 

En  qds.  6,000 

100 

BBCh 

1      •••        50 

,  —  »  —  x  ea.    20 

an 

&(3)   tf  lt>   ^Q 

§         •        50 

—  —             25 

100 

j  US?)  v*j  n*)  ^v 

each 

i  ;;;    50 

,  —  —         25 

100 

££•  ...          30 

*      ...        50 

,  '  s     25 

Large  quads,  one-tenth  of  fount.     Italic,  one-tenth  of  Roman. 

Such  a  fount  would  weigh  about  750  Ib  if  of  pica  size,  480  B  if 
long  primer,  400  Ib  if  bourgeois,  330  tt>  brevier,  280  Tb  minion,  220  Ib 
nonpareil.  The  numbers  of  the  respective  letters  are  based  on  the 
requirements  of  the  English  language  j1  other  languages  of  course 
require  different  proportions.  In  Latin  and  French,  for  instance, 
q  and  u  would  be  deficient,  h  in  excess,  and  w  needless.  The 
number  of  the  respective  letters  may  be,  and  sometimes^is,  appor 
tioned  by  weight ;  for  example,  in  one  of  the  "  schemes"  of  founts 

1  There  is  a  tradition  in  one  of  the  oldest  English  foundries  that  this  scale 
originated  in  a  laborious  calculation  of  the  comparative  number  of  dim 
letters  used  in  setting  up  a  lengthy  debate  in  the  House  of  Commons,  it  t 
supposed  then  that  the  purest  English  was  spoken  there.   The  scale  is,  however, 
frequently  found  defective  in  practice.    It  is  a  curious  fact,  for  instance,  that 
the  matter  of  Charles  Dickens's  works  will  empty  the  vowel  boxes  long  before 
those  of  the  consonants,  and  that  Lord  Macaulay's  statelier  style  will  run  with 
like  persistency  on  consonants. 
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used  by  type-founders  a  fount  of  125  Ib  Roman  with,  as  its  comple 
ment,  10  ft  Italic,  includes  8  oz.  of  E,  M,  C  ;  9  oz.  of  T  ;  8  Ib  of  e  ; 
5  Ib  each  of  a,  h,  n,  o,  t ;  and  so  on,  down  to  3  oz.  of  z.  To  estimate 
the  quantity  of  type  required  for  a  page,  the  number  of  square 
inches  it  contains  is  measured  and  divided  by  4,  the  quotient  being 
the  approximate  weight  of  the  matter  in  pounds.  In  small  founts, 
however,  50  per  cent,  is  added,  and  in  large  ones  30  to  40  per  cent, 
to  allow  for  the  letters  generally  left  in  the  cases,  not  being  required 
in  the  job,  and  for  sorts,  &c.  These  figures,  although  useful,  are 
only  approximative,  the  proportion  of  the  several  ingredients  of 
type-metal  used  by  different  founders  for  the  various  sizes  of  type 
greatly  varying  the  calculation. 

Parts  of  Each  of  the  parts  of  a  type  has  a  technical  name.  In  the  an- 
a  type,  nexed  diagram  (fig.  1)  of  the  capital  letter  M  the  darkest  space  a,  a, 
a,  a,  is  called  the  face  ;  and  only  that  part  of  the  type  touches  the 
paper  in  printing.  The  face  is  divided  into  the  stem,  marked  1,  which 
comprises  the  whole  outline  of  the  type  M  ;  the  serifs,  or  the  hori 
zontal  lines  marked  2,  which  complete  the  outline  ' 
of  the  letter ;  the  beard,  consisting  of  the  bevel  or 
sloping  part  marked  b,  b,  and  the  shoulder  or  flat  por 
tion  below  b.  The  shank  is  the  entire  body  of  the 
letter,  d,  the  front  part  (that  shown)  being  known 
as  the  belly  and  the  corresponding  part  behind  as 
the  back.  The  spaces  at  h  and  h  are  the  counters, 
which  regulate  the  distances  apart  of  the  stems  in 
a  line  of  type.  The  hollow  groove  extending  across 
the  shank  at  e,  e  is  the  nick,  which  enables  the  work 
man  to  recognize  the  direction  of  the  type  and  to 
distinguish  different  founts  of  the  same  body.  The 
absence  of  this  simple  expedient  would  retard  the 
operation  of  composing  types  by  fully  one-half.  The 
earliest  type-founders  did  not  know  the  use  of  the  _  . 

nick.     In  some  letters,  such  as  j  and  f,  a  part  of  *    '•    ^-^^ 
the  face  overhangs  the  shank ;  this  is  called  the 
kern.     The  groove  g  divides  the  bottom  of  the  type  into  two  parts 
called  the  feet.     An  impression  from  that  part  of  a  type  on  which 
it  stands  would  be  as  _.     Types  must  be  perfectly  rectangular, 
the  minutest  deviation  rendering  them  useless.     Any  roughness  at 
the  sides  is  called  burr,  and  any  injury  to  their  faces  a  batter. 
Smoothness,  sharpness  of  angle,  and  perfection  of  finish  are  also 
prime  requirements.     A  line  of  types,  when  viewed  along  the  back, 
presents  the  appearance  of  a  solid  bar  of  metal. 

Species  Types  which  have  the  face  cast  in  the  middle  of  the  shank,  as  a, 
of  letter,  c,  e,  m,  &c.,  and  thus  leave  an  open  space  above  them  corresponding 
to  that  below,  caused  by  the  beard,  are  known  as  short  letters. 
Those  whose  stem  extends  to  the  top  of  the  shank,  as  b,  d,  f,  &c., 
are  called  ascending  letters.  Those  that  have  a  stem  extending 
over  the  shoulder,  as  g,  p,  &c. ,  are  called  descending  letters.  Those 
that  are  both  ascending  and  descending,  and  extend  over  the  whole 
of  the  shank,  as  Q  and  j,  are  long  letters.  Small  letters  and  figures 
cast  upon  the  upper  part  of  the  shank,  as  1°,  are  called  superiors  ; 
those  very  low  down  on  the  shank  are  inferiors,  as  H3.  Types  that 
are  very  heavy  and  massive  in  appearance  are  called  fat-faced ; 
those  that  are  fine  and  delicate,  lean-faced.  A  type  whose  face  is 
not  in  proportion  to  the  depth  of  the  shank  (e.g.,  a  small  pica  cast 
on  a  pica  body)  is  a  bastard  type. 

Speci-          Types  are  of  various  sizes,  ranging  from  those  used  in  printing 
mens  of   pocket  Bibles  to  those  for  large  placards.     The  variation  is  con- 
principal  fined  to  the  superficial  dimensions  of  their  ends,  or  bodies,  as  they 
bodies,     are  called.      Each  body  has  a  distinctive  name.      The  following 
are  specimens  of  the  principal  bodies  of  ordinary  types,  and  show 
the  relation  of  the  various  bodies  one  to  another — 

Printing  h 

Canon — 17|  lines  to  the  foot. 

Printing  has  b 

Double  great  primer— 25|  lines  to  the  foot. 

Printing  has  been 

Double  English— 32  lines  to  the  foot. 

Printing  has  been  defined  to 

Double  Pica — 41J  lines  to  the  foot. 


Printing  has  been  defined  to  be 

Great  primer — 51J  lines  to  the  foot. 

Printing  has  been  denned  to  be  the  ac 

English— 64  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or 

Pica— 71J  lines  to  the  foot. 

Printing  has  been  denned  to  be  the  act,  art,  or  prac 

Small  pica— 83  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of 

Long  primer— 89  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  i 

Bourgeois — 102J  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impress 
Brevier — 111  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impressing 
Minion — 122  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impressing  lett 
Emerald— 138  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impressing  letters, 
Nonpareil — 143  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impressing  letters,  charact 
Ruby— 166  lines  to  the  foot. 

Printing  baa  been  denned  to  be  the  act,  art,  or  practice  of  impressing  letters,  characters,  or  fig 

Pearl— 178  lines  to  the  foot. 

Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  impressing  letters,  character*, or  figures  on  paper,  cloth, 

Diamond— 207  lines  to  the  foot.  , 

Pristine  hat  beea  defined  to  to  the  act, 


art,  or  practice  of  imprcMing  letter*,  character*,  i 

Gem— 222  lines  to  the  foot 


Printing  btu  been  defined  to  be  the  »ct,  mrt.  or  pra 

Brilliant 


lice  of  tmprcuing  lett«n,  ehuraetcn,  i 

-239  lines  to  the  foot. 


n  r>ai>*r,  cloth,  or  other 


It  is  a  confusing  and  inconvenient  anomaly  that  the  types  made  Size  of 
by  different  English  founders  vary  in  size,  although  they  bear  the  types. 
same  name.  The  above  figures  refer  to  the  types  of  Messrs  Miller 
and  Richard,  the  royal  type-founders  for  Scotland ;  but  other 
eminent  makers  supply,  for  instance,  long  primer  which  is  89i, 
90,  or  92  lines  to  the  foot.  This  has  been  remedied  in  America 
by  an  agreement  on  the  part  of  the  founders  to  adopt  one  standard 
pica,  to  divide  that  pica  into  a  certain  number  of  equal  parts,  and 
to  cast  all  their  types  as  multiples  of  one  of  these  parts.  They 
divide  the  pica  into  twelve  points,  and  the  point  is  the  unit  upon 
which  the  system  is  based.  There  is  also  another  practical  advan 
tage  in  this  multiple  system  :  each  type  bears  a  simple  proportion 
to  the  others,  and  therefore  can  be  used  in  exact  combination.  Thus 
pearl  is  5,  nonpareil  6,  minion  7,  brevier  8,  bourgeois  9,  long  primer 
10,  small  pica  11,  and  pica  12  points.  In  Germany,  France,  and 
other  countries  of  the  Continent  a  uniform  system  of  points  has 
been  adopted,  based  on  a  scale  of  133  "  Ciceros"  (corpus  12)  to  60 
centimetres.  The  types  which  most  nearly  correspond  to  those 
already  mentioned  are  : — 


Point     Size  in 
Ems  to    Centi- 
Foot.     metre. 
•1879 
2256 


Point  Size  in 

Ems  to  Centi- 

Foot.  metre. 

Borgis  9      90-08  -3383 

Gannond  10 81-07  '3759 

Cicero  12    67'56  '4511 


Perl  5    162-15 

Nonpareille  6 135-12 

Colonel? 115-83      -2632 

Petit  8 101-34      '3008 

The  number  of  lines  given  to  the  foot  in  the  above  specimens  of 
bodies  is  the  theoretic  and  practically  the  only  approximative 
standard.  The  height  of  types  varies  slightly  with  different 
founders,  the  mean  being  •§-§  in.  The  old  Scotch  height  is  about 
•J-JTJ  in.  higher.  Types  lower  than  the  ordinary  dimension  are  said 
to  be  low  to  paper,  and  if  surrounded  by  higher  types  will  not  give 
a  perfect  impression.  Spaces  and  quadrats  were  formerly  only  three- 
fourths  of  an  inch  in  height ;  but,  since  electrotyping  has  become 
so  common,  they  are  almost  invariably  cut  high,  i.e.,  up  to  the 
shoulder  of  the  type.  Six  lines  of  pica  and  twelve  lines  of  nonpareil 
each  cover  an  inch  in  depth.  It  is,  however,  not  possible  to  know 
the  size  of  a  type  in  a  printed  page  by  placing  a  rule  measure  upon 
it,  as  many  books  are  not  set  solid  :  the  lines  are  not  close  together, 
but  leaded  out  with  pieces  of  lead,  to  make  them  cover  a  larger 
space.  A  communication  of  great  importance  contributed  to  a 
newspaper  may  be  set  up  in  the  same  type  as  the  leading  article  ; 
but  if  not  leaded  it  will  appear  to  the  non- technical  reader  to  be 
in  a  smaller  character. 

The  width  of  pages  or  columns,  in  the  technical  language  of  the 
printing  office,  is  expressed  according  to  the  number  of  "ems," — 
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that  is,  of  a  pica  m,— the  square  of  the  depth  of  pica.  As  the  latter 
is  one-sixth  of  an  inch,  the  era  is  the  same  width,'  and  a  page  of 
twenty-four  ems  wide  is  equal  to  one  4  inches  wide.  The  columns 
of  this  Encyclopaedia  are  19  ems  wide. 

Varieties  According  to  the  purpose  for  which  they  are  used,  types  are 
of  face,  divided  into  two  classes— book  type,  including  Roman  and  Italic, 
and  job  type,  including  a  multitude  of  fanciful  forms  of  letters, 
chiefly  founded  on  the  shape  of  the  Roman  and  Italic  letters,  and 
intended  to  be  more  prominent,  delicate,  elegant,  &c.  It  is  im 
possible  to  enumerate  all  the  varieties  of  the  latter  class,  as  addi 
tions  are  being  constantly  made  and  once  popular  styles  always 
going  out  of  fashion.  The  leading  varieties  are  the  antiques,  which 
are  Roman  letters  with  strokes  of  nearly  uniform  thickness,  as  M ; 
sanserifs  or  grotesques,  which  have  no  serifs,  as  M ;  blacks,  as  £fl ; 
and  scripts,  which  represent  the  modern  cursive  or  Italian  hand 
writing,  as  jtl.  Black  letter  is  now  only  a  jobbing  type  in  English- 
speaking  countries,  although,  as  stated  in  the  historical  section  of 
this  article,  it  was  the  first  character  used  in  printing.  It  is  still 
used  in  Germany,  with  certain  modifications,  as  the  principal  text- 
letter  for  books  and  newspapers.  A  comparison  of  the  numerous 
reproductions  that  have  been  issued  of  Caxton's  works  with  any 
modern  line  of  black  letter  will  show  how  greatly  the  form  and 
style  have  been  altered  within  a  period  of  four  centuries.  The  present 
style  of  Roman  type  dates  only  from  about  the  first  quarter  of  the 
18th  century.  Previously  the  approved  shape  was  as  follows  : — 

Printing  has  been  defined  to  be  the  act,  art,  or 

The  use  of  this  type  was  revived  by  Whittingham  of  the  Chiswick 
Press  about  1843,  and  it  has  since  become  a  favourite  form,  under 
the  name  of  old  style.  Some  of  the  punches  cut  by  the  first  notable 
English  type-founder,  William  Caslon  (1692-1766),  have  been  pre 
served  and  types  are  being  constantly  cast  from  them.  Nearly  all 
founders  now  produce  modernized  old  style.  For  the  recent  revival 
of  old  style  printing,  see  p.  710  below. 

Large  letters,  such  as  are  employed  for  large  bills  and  posters, 
are  made  of  wood,  chiefly  rock  maple,  sycamore,  pine,  and  lime. 
These  are  cut  up,  planed  to  the  required  size,  and  then  engraved, 
generally  by  special  machinery,  this  being  a  business  quite  dis 
tinct  from  that  of  letter-founding.  The  larger  letters  are  designated 
as  two  line,  three  line,  four  line,  &c., — meaning  twice,  thrice,  or  four 
times  the  depth  of  face  of  pica  or  great  primer,  &c. 

Type  Type  metal  is  an  alloy,  of  which  lead  is  the  principal  ingredient ; 

metal.  but,  owing  to  its  softness,  antimony  and  tin  are  added  (see  vol.  ii. 
p.  129  and  vol.  xiv.  p.  378).  A  patent  type  metal  (Besley's)  was 
invented  in  1855  in  which  the  mixture  consisted  of  lead,  regulus  of 
antimony,  tin,  nickel,  copper,  and  bismuth.  Nearly  all  type  is 
now  made  with  some  of  these  metals  superadded.  Ductility,  hard 
ness,  and  toughness  are  the  prime  requisites  of  a  type  metal. 

Making        The  earliest  printers  made  their  own  types,  and  the  books  printed 

of  types,  from  them  can  now  be  distinguished  with  almost  as  much  certainty 
as  handwriting  can  be  identified.  The  modern  printer  has  recourse 
to  the  type-founder.  The  first  step  in  the  making  of  type  is  cutting 
the  letter  on  the  end  of  a  piece  of  fine  steel,  forming  the  punch  (see 
fig.  2),  which  is  after 
wards  hardened.  This 
is  an  operation  requir 


ing  great  care  and 
nicety  (there  being 
comparatively  few 
adepts  at  it),  in  order 
that  the  various  sorts 
in  a  fount  may  be  ex 
actly  uniform  in  width, 
height,  and  general 
proportions  to  each 
other  A  separate  Flo  2._Pmicn>  FIO>  s._Drive.  FIG.  4.— Matrix, 
punch  is  required  for 

each  character  in  every  fount  of  type,  and  the  making  of  them 
is  the  most  expensive  branch  of  type-founding.  During  the  pro 
cess  of  its  manufacture  the  punch  is  frequently  tested  or  measured 
by  delicate  gauges  to  insure  its  accuracy.  When  finished  it 
is  held  over  a  light,  the  flame  of  which  blackens  the  letter,  and 
thus  enables  an  impression,  called  a  smoke  proof,  to  be  stamped 
on  paper.  When  the  letter  is  perfect,  it  is  driven  into  a  piece  of 
polished  copper,  called  the  drive  or  strike  (fig.  3).  This  passes 
to  the  justifier,  who  makes  the  width  and  depth  of  the  faces 
uniform  throughout  the  fount.  They  must  then  be  made  to  line 
exactly  with  each  other.  When  completed,  the  strike  becomes  the 
matrix  (fig.  4),  wherein  the  face  of  the  type  is  made.  This  method 
of  making  a  matrix  has  until  now  been  in  almost  universal  use  in 
Great  Britain.  It  is,  however,  a  very  slow  and  costly  process. 
In  America  the  great  majority  of  matrices  are  made  otherwise. 
If  the  design  of  the  fount  to  be  produced  is  original,  it  is  often 
cut  by  hand  or  by  an  engraving-machine  on  the  piece  of  metal 
which  is  to  form  the  matrix.  If,  on  the  other  hand,  an  existing 
fount  has  to  be  copied,  the  matrix  is  made  by  electro-deposition. 


Gf.R 


A  perfectly  good  type  is  selected,  and  inserted  in  a  mould  specially 

made,  called  a  fusible  mould  (fig.  5).     Sufficient  metal  of  a  more 

fusible   nature  than  the 

type  is  cast  round  it,  and  , 

forms  a  shape  similar  to' 

that  of  the  ordinary  mat 

rix.     This  fusible  cast  is 

then  placed  in  a  box  pro 

tected  by  glass  and  gutta- 

percha,  in  order  that  the 

copper    deposit    may  be 

kept  square  and  to  the 

proper  dimensions.     This 

arrangement   also   limits 

the  deposition  to  the  face. 

The  box  is  immersed  in 

the  copper  electrotyping 

solution,  in  which  it  may 

be  left  until  the  deposit 

of  metal  has  increased  to 

.-,•  i  !•  1.    -i.  FIG.  5.  —  Mould. 

a  thickness  at  which  it 

may  be  backed  up  with  copper,  or  it  is  left  until  it  reaches  the 
full  thickness,  which  is  about  ^  of  an  inch.      It  is  then  fitted 
in  line,  set,  position,  and  height.     The  minutest  imperfection  or 
blemish  is  reproduced  by  the  deposition,  and  the  type  cast  from 
such  a  matrix  is  a  perfect  counterpart  of  the  original.     A  school  of 
type-engravers  has  recently  sprung  up  in  the  United  States,  cutting 
exclusively  on  metal  and  producing  ornamentation  and  finish  which 
the  punch-cutters  cannot  rival.     It  is  expected  that  in  the  course  of 
time  the  electrotype  matrix  will  nearly  supersede  that  made  in  the 
old-fashioned  way  with  the  punch.     In  the  ordinary  method  the 
mould  in  which  the  body  of  the  type  is  formed  is  made  of  hardened 
steel  in  two  parts  ;  one  part  is  fastened  to  the  machine  and  is  station 
ary,  while  the  other  is  movable  so  that  it  may  be  adjusted  for  the 
proper  width  of  the  letters,  as  one  is  wider  than  another.    The  com 
bined  matrix  and  mould  are  then  adjusted  to  the  type-casting 
machine,  which  manufactures  types  at  the  rate  of  from  25  to  about 
120  per  minute,  according  to  the  body.     The  metal  is  kept  fluid  by 
a  little  furnace  underneath  and  is  injected  into  the  mould  by  a 
pump,  the  spout  of  which  is  in  front  of  the  metal  pot.     The  mould 
is  movable,  and  at  every  revolution  of  the  wheel  it  comes  up  to  the 
spout,  receives  a  charge  of  metal,  and  flies  back  with  a  fully  formed 
type  in  its  bosom  ;  when  the  upper  half  of  the  mould  is  lifted,  a  type 
is  ejected.     The  spring  in  front  holds  the  copper  matrix  in  close 
proximity  to  the  mould.     The  letter  a,  for  instance,  stamped  in  the 
matrix  is  directly  opposite  the  aperture  in  the  mould  which  meets 
the  spout  of  the  pump.     When  a  due  proportion  of  a's  are  cast, 
another  matrix  with  b  stamped  on  it  takes  its  place,  and  so  on 
throughout  the  whole  fount.     The  types,  however,  are  not  finished 
when  they  leave  the  machine.     There  will  be  found  attached  to 
each  a  wedge-shaped  jet  (fig.  6),  somewhat  similar  to  that 
on  a  bullet  cast  in  a  hand-mould.    These  are  picked  off  by 
boys  at  the  rate  of  from  2000  to  6000  per  hour.     A  burr 
which  still  adheres  to  the  shoulder  of  the  type  is  taken  off 
by  the  rubbers,  who  rub  the  sides  on  circular  stones  or  on 
files.     The  types  afterwards  go  to  the  setters,  who  arrange 
them  in  long  lines  ready  for  the  dresser,  and  he  slips  them 
into  a  long  stick,  turns  them  on  their  face,  and,  after  duly 
fastening  them,  cuts  with  a  plane  a  groove  in  the  bottom, 
which  forms  the  feet.     (These  processes  are  now  frequently 
performed  by  a  machine,  which  produces  types  that  do  not 
require  rubbing  or  dressing.)     The  types  are  then  dressed 
and  the  picker  takes  them  in  hand,  in  order  to  pick  out  FIG.  6. 
each  defective  letter  with  the  aid  of  a  magnifying  glass. 
They  are  finally  made  up  into  parcels  of  a  convenient  size, 
called  type-founders'  pages,  weighing  about  8  K>  each. 

Subjoined  is  a  description  of  a  machine  for  performing  automa-  Auto- 
tically  the  various  operations  of  casting  and  finishing  type  which  matic 
was  invented  about  twenty  years  ago  by  Messrs  J.  R.  Johnson  and  type  cast- 
J.  S.  Atkinson.     In  this  apparatus  the  metal  is  fused,  injected  into  ing  and 
the  mould,  the  cast  letter  turned  out,  rubbed  or  planed,  first  on  finishing 
one  side  and  then  on  the  other,  the  feet  cut  out  and  smoothed,  the  machine. 
dressed  sides  planed  alternately,  and  the  finished  letter  set  up  on  a 
stick  ready  for  use  by  the  printer.     The  casting  machine  and  the 
dressing  machine  are  in  reality  distinct,  though  mounted  on  a  com 
mon  frame.    The  whole  is  driven  by  a  steam-engine  or  other  prime 
mover.     The  casting  machine  consists  of  a  furnace  covered  by  a 
shallow  pot  holding  the  fused  metal.     In  this  is  a  pump,  and  the 
mould  is  placed  opposite  its  nozzle.     The  mould  being  adjusted 
and  the  matrix  in  its  place,  the  molten  metal  is  injected  and  then 
solidifies,  forming  a  perfect  type,  but  with  jet  attached.     This 
letter  is  then  thrust  out,  and  the  mould  closes  again  for  another 
jet  of  molten  metal.     All  this  is  effected  by  one  revolution  of  the 
axle  of  the  machine.     The  letters  pass  through  a  channel  one  by 
one  into  the  dressing  machine.     On  arriving  there  they  have  each 
of  their  sides  planed  in  succession  by  being  held  against  cutters. 
When  one  side  is  made  true  with  respect  to  the  set  of  the  letter  on 
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its  face,  it  is  passed  over  a  second  cutter,  which  planes  the  second 
side  absolutely  parallel  to  the  first.  After  this  the  type  is  carried 
in  a  line  at  right  angles  to  its  former  course  past  a  series  of  similar 
cutters,  which  plane  out  the  foot,  further  smooth  its  surface,  and 
plane  each  of  the  two  dressed  sides  in  succession  ;  this  completes 
the  dressing  or  finishing  of  the  types,  which,  continuing  on  their 
course,  pass  upon  a  composing  stick  and  are  ready  for  the  printer. 
The  line  of  types  presents  the  appearance  of  a  solid  bar  of  metal, 
so  true,  flat,  and  square  are  the  surfaces  of  the  several  separate 
letters.  This  machine  has  been  considerably  improved  by  Mr  P.  M. 
Shanks.  The  new  machine  is  of  simpler  construction  and  its  parts 
are  more  compact.  It  does  not  produce  better  type,  nor  work 
quicker, — the  speed  in  all  type  machines  being  regulated  by  the 
time  required  to  cool  the  volume  of  metal,  which,  when  on  the 
machine,  is  assisted  by  having  water  percolating  through  the  heated 
parts  of  the  mould.  The  working  of  the  new  machine  is  more 
readily  grasped  by  the  manipulator,  and  there  is  considerable  re 
duction  in  its  cost. 

Type-Setting  or  Composing. 

We  may  now  describe  the  manipulation  of  the  types  in  the  print 
ing  office,  and  for  the  sake  of  conciseness  reference  must  be  made 
only  to  the  operations  connected  with  ordinary  book-work.  These 
differ  in  details  from  the  methods  in  use  in  the  other  two  depart 
ments  of  the  printing  business, — news-work  and  job-work. 
Type-  The  types,  received  from  the  foundry  in  the  packages  called 

case.  pages,  are  placed  in  shallow  trays  called  cases.  These  contain 
compartments  or  boxes,  each  of  which  is  appropriated  to  some  par 
ticular  sort  or  character.  The  cases  when  in  use  stand  on  frames 
or  sloping  desks.  The  case  at  the  top  is  the  tipper  case,  and  that 
below  the  lower  case.  The 
former  contains  ninety- 
eight  equal-sized  boxes, 
appropriated  princi 
pally  to  the  capital 
and  small  capital 
letters ;  the  latter 
has  fifty -three 
boxes  of  vari 
ous  sizes, 


Fio.  1. — Type-case. 

to  the  lower-case  sorts.  The  difference  in  the  size  of  the  boxes 
corresponds  to  the  difference  of  quantity  of  letters  in  a  fount,  as 
already  stated, — the  lower-case  e  for  instance  having  the  largest  box. 
The  localization  of  the  letters,  &c.,  is  a  subject  on  which  opinions 
differ,  the  object  being  to  bring  the  letters  most  frequently  required 
nearest  to  the  hand  of  the  compositor  as  he  stands  at  work.  As 
a  man  picks  out  from  the  boxes  seldom  less  than  1500  letters  per 
hour  and  distributes  or  replaces  on  the  average  about  5000  per  hour, 
it  is  necessary  that  the  most  economical  allocation  of  the  boxes 
should  be  adopted.  The  system  of  allocating  the  various  types  is 
called  the  lay  of  the  case  ;  fig.  7  illustrates  the  plan  used  in  the 
principal  English  book  offices  ;  but  there  are  many  deviations. 
Com-  The  types  when  taken  from  the  cases  are  arranged  in  lines  or 

posing,  "composed"  in  an  instrument  called  a  composing  stick,  made  of 
iron,  brass,  or  gun  metal.  The  slide  in  the  middle  is  movable  so 
as  to  accommodate  varying  lengths  of  lines.  In  the  composing 
room  the  frames  are  arranged  in  rows,  supporting  the  cases.  The 
compositor  fixes  the  "  copy,"  or  document  which  he  is  to  repeat 
in  type,  in  a  convenient  place  before  his  eye,  and  on  some  part  of 
the  case  that  is  seldom  used.  In  his  left  hand  he  holds  the  com 
posing  stick,  and  with  the  thumb  and  first  finger  of  the  right  hand 
lifts  the  letters  from  the  boxes,  and  arranges  them  in  the  com 
posing  stick,  every  letter,  point,  or  sign  being  picked  out  separately. 
In  this  operation  he  is  much  assisted  by  the  use  of  a  setting-rule, 
a  thin  brass  or  steel  plate  which,  being  removed  as  successive  lines 
are  completed,  keeps  the  type  in  place.  "When  so  many  words  and 
parts  of  words  as  will  nearly  fill  the  line  have  been  composed,  it 
is  made  the  exact  length  required  by  inserting  or  diminishing  the 
space  between  the  several  words.  This  is  called  justifying  the  line 
and  is  effected  by  means  of  the  spaces  already  mentioned.  If  the 
work  is  not  "  solid  " — that  is,  if  the  lines  are  not  close  together — 
the  strips  of  metal  called  leads  are  used.  They  vary  in  thickness, 
but  always  form  aliquot  parts  of  pica  body.  A  good  compositor 
must  possess  intelligence  and  a  reasonable  amount  of  general  know 
ledge  :  he  must  be  able  to  read  his  copy  with  readiness,  and  to 
understand  its  meaning,  in  order  to  punctuate  it  properly.  He 
should  be  able  to  spell  correctly,  as  some  copy  is  almost  undecipher 
able  in  regard  to  separate  letters,  while  other  copy  is  incorrectly 
spelt.  When  the  composing  stick  is  filled,  the  type  is  lifted  on  to 
a  galley,  a  shallow  tray  of  wood  or  metal,  two  or  three  sides  of 
which  are  flanged,  for  the  purpose  of  supporting  the  type,  when  the 


galley  is  slightly  inclined.  Stickful  after  stickful  of  type  is  placed 
on  the  galley  until  it  is  full.  The  matter  is  then  fastened  up,  a 
proof  taken  at  the  proof  press,  and  the  work  of  the  reader  or  cor 
rector  of  the  press — described  below — begins.  The  proof,  marked 
with  the  necessary  corrections,  is  given  back  to  the  compositor,  in 
order  that  he  may  make  the  required  alterations  in  the  type. 

The  type,  being  duly  corrected,  is  made  up  into  pages  of  the  Impos- 
required  length  (unless  the  author  has  desired  to  see  proof  in  ing. 
slip).  It  is  then  imposed,  that  is,  the  pages  are  arranged  in  such 
a  manner  that,  when  printed  and  the  sheet  folded,  they  will  fall 
in  due  numerical  sequence.  The  impression  from  any  arrangement 
of  pages  will  be  the  reverse  of  that  in  which  they  are  laid  down. 
If  an  ordinary  four- page  newspaper  supplement  be  opened  and 
spread  out  with  the  first  page  uppermost,  it  will  be  found  that  on 
this  side  the  order  of  pages  is  4,  1  ;  when  turned  the  pages  are  2, 
3.  The  type  pages  must  be  ranged  in  the  reverse  way,  as  1,  4  ;  3,  2. 
Thus  the  fourth  page  is  placed  alongside  the  first,  because  both 
must  be  printed  together  on  the  outside  ;  the  third  page  is  to  the 
left,  and  the  second  to  the  right,  because  in  books  the  odd  page — the 
verso — is  always  to  the  right.  For  a  quarto  a  sheet  of  paper  is 
folded  twice,  that  is  once  across  its  breadth  and  then  once  in  a 
perpendicular  direction  down  the  middle.  It  contains  four  leaves, 
and  if  these  are  printed  on  both  sides  eight  pages.  The  two  sides 
of  a  sheet  are  called  the  outer  and  inner  formes  respectively.  A 
sheet  of  octavo  is  folded  three  times,  making  8  leaves  or  16  pages. 
The  size  of  a  book  depends,  not  only  upon  the  number  of  times  the 
sheet  has  been  folded,  and  described  accordingly  as  4to,  8vo,  12mo, 
&c.,  but  upon  the  size  of  the  sheets.  The  dimensions  of  the  papers 
commonly  used  in  book-printing  are  : — imperial,  22  x  30  inches  ; 
super  royal,  20£  x  27£  ;  royal,  20  x  25  ;  medium,  19  x  24  ;  demy, 
174  x  22  J  ;  double  crown,  20  x  30  ;  double  foolscap,  17  x  27  ;  post, 
15f  xl9|.  Hence  to  say  that  a  book  is  a  quarto  merely  gives  no 
precise  indication  of  its  dimensions,  as  a  quarto  of  one  size  of  paper 
may  be  smaller  than  an  octavo  of  another  ;  it  is  also  necessary  to 
know  the  size  of  the  sheets  of  which  it  is  composed. 

"When  a  printed  book  is  opened,  it  Avill  be  found  that  at  the  foot  Signa- 
of  certain  pages  there  is  usually  a  letter  and  at"  the  foot  of  another  tures. 
a  letter  and  a  figure,  as  B,  B  2 ;  further  on  another  letter  and  another 
letter  and  figure.  On  going  through  the  book  it  will  be  seen  that 
the  letters  are  in  regular  alphabetical  order,  and  occur  at  regular 
intervals  of  eight,  twelve,  sixteen,  &c. ,  pages.  These  designate  the 
several  sheets  of  which  the  book  is  composed  and  are  called  sic/na 
tures,  so  that  a  sheet  may  be  designated  B,  and  the  pages  of  which 
it  consists  are  thereby  sufficiently  indicated.  (Occasionally,  as  in 
the  present  work,  numbers  are  used  instead  of  letters.)  These 
signatures  assist  the  binder  in  folding,  as  they  occupy  a  certain 
specified  place  in  each  sheet ;  hence  to  ascertain  if  the  sheet  has 
been  folded  properly  it  is  only  necessary  to  examine  the  position  of 
the  signature.  The  binder  also  is  thus  assisted  in  gathering  or 
collating  together  the  sheets  of  a  volume  in  proper  order.  Signa 
ture  A  is  omitted,  because  it  would  be  on  the  title  or  first  page,  and 
would  be  both  unnecessary  and  unsightly.  By  old  custom  J,  V, 
and  W  are  discarded,  I  and  J,  U  and  V  being  originally  used  indis 
criminately  by  printers,  while  W  was  written  UU  or  W.  When 
the  alphabet  is  exhausted,  a  new  one  is  commenced,  distinguished 
by  a  figure  precedent,  as  2  B,  2  C,  &c. 

The  pages  of  types  are  arranged  in  proper  order  on  a  flat  table,  Forme, 
covered  with  stone  or  metal,  called  the  imposing  stone,  and  are  then 
ready  to  be  made  into  a  forme,  that  is,  in  such  a  state  that  they 
can  be  securely  fastened  up  and  moved  about.  The  forme  is  en 
closed  in  an  iron  frame  or  chase,  subdivided  by  a  cross  bar.  The 
portions  of  the  type  are  separated  by  furniture,  which  may  be  of 
metal  or  wood  or  both.  It  is  of  the  same  height  as  the  chase,  but 
lower  than  the  type,  and  therefore  does  not  print,  but  forms  the 
margin  of  the  printed  pages.  At  the  sides  of  the  two  sections  of 
the  formes  are  pieces  of  furniture  of  a  tapering  shape,  called  side- 
sticks,  and  at  the  top  and  bottom  corresponding  pieces,  called  foot- 
sticks.  Small  wedges,  called  quoins,  are  inserted  and  driven  forward 
by  a  mallet  and  a  shooting-stick,  so  that  they  gradually  exert  in 
creasing  pressure  upon  the  type.  Other  mechanical  means  for 
locking  up  are  also  occasionally  adopted.  When  sufficiently  locked 
up,  the  whole  is  quite  as  firm  and  portable,  however  many  thousands 
of  pieces  of  metal  it  may  consist  of,  as  if  it  were  a  single  plate. 
In  this  rapid  sketch  we  purposely  omit  mention  of  several  opera 
tions  which,  though  important  and  indispensable,  are  only  of 
interest  to  the  workman. 

For  many  years    endeavours    have    been    made   to   construct  Type- 
machines   for    type-setting  which    should   obviate  hand  labour,  setting 
Picking  out  the  types  separately  from  their  boxes  and  arranging  machines 
them  singly  in  the  composing  stick  is  an  irksome  and  monotonous 
operation,  and  one  which  it  might  be  thought  comparatively  easy 
to  perform  by  automatic  machinery.     But  of  the  many  different 
composing  machines  that  have  been  invented  less  than  half  a  dozen 
have  stood  the  test  of  practical  experience.     These  have  been  con 
fined  to  special  classes  of  work,  and  it  is  open  to  doubt  whether 
the  nimble  fingers   of  a  good  compositor,   aided   by  the  brains 
which  no  machinery  can  supply,  do  not  favourably  compare  on  the 
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ground  of  economy  with  any  possible  mechanical  arrangement.  On 
the  other  hand,  employers  and  makers  of  machines  allege  that 
owing  to  the  opposition  of  the  men  machine  type-setting  has 
not  had  fair  play.  However  that  may  be,  it  is  undeniable  that 
a  composing  machine  is  still  rare  in  printing  offices,  and  where 
employed  it  is  only  as  an  auxiliary  to  the  ordinary  labour  of  the 
men.  It  deserves  to  be  mentioned  that  nearly  the  whole  of  the 
Times,  with  the  single  exception  of  the  advertisements,  has  for 
years  past  been  set  up  by  machinery,  and  that  more  than  10,000 
pages  of  the  present  edition  of  the  Encyclopaedia  Britannica  have 
also  been  so  set  up.  We  have  not  space  to  describe  with  any 
minuteness  the  construction  of 
composing  machines.  In  the 
Fraser  machine  (fig.  8),  one  of 
the  simplest  of  its  class,  which 
has  been  made  use  of  to  the 
extent  already  mentioned  in 
the  present  work,  the  types 
are  contained  in  a  series  of 
grooved  trays  A,  in  the  upper 
part  of  the  machine,  the  trays 
having  previously  been  filled 
by  complementary  apparatus 
called  the  distributor.  In 
these  trays  the  types  are  kept 
in  position,  and  pressed  to 
wards  the  front  part  of  each 
tray,  by  slips  of  metal  at 
tached  by  cords  to  the  box- 
wheels  B  ;  each  of  these  con 
tains  a  spring  of  sufficient 
strength  to  press  the  line  of  Fl°-  8—Fraser  composing  machine, 
types  steadily  forward  against  the  separators  C,  which  are  formed 
with  an  inverted  shoulder,  under  which  the  front  type  in  each 
line  passes.  The  keys  are  connected  by  levers  to  the  separators, 
and  the  depression  of  any  key  causes  the  corresponding  separ 
ator  to  descend,  carrying  with  it  the  front  type  of  the  line 
into  the  grooved  face-plate,  down  which  it  slides  into  the  com 
posing  stick  G.  Immediately  the  finger  is  lifted  from  the  key  the 
spiral  spring  D  raises  the  separator  to  its  original  position,  and  the 
next  type  in  the  line  takes  the  place  of  the  one  just  released,  and 
so  in  succession  as  fast  as  the  keys  can  be  pressed.  Under  the  keys 
runs  a  rod  connected  by  a  crank  motion  with  the  pusher  G,  which, 
with  every  depression  of  a  key,  pushes  forward  the  line  of  type  in 
the  composing  stick,  thus  making  room  for  the  next  letter.  The 
matter  is  thus  set  in  one  continuous  line,  ready  to  be  divided  into 
lines  of  the  required  length  either  by  the  operator  at  the  machine  or 
by  another  hand  working  in  conjunction.  The  speed  of  the  machine 
varies  from  6000  to  12,000  types  per  hour,  but  is  regulated  solely 
by  the  skill  of  the  operator,  as  the  machine  will  work  as  fast  as 
the  keys  can  be  pressed.  The  composing  machines  now  employed 
at  the  Times  office  are  an  improved  form  of  an  apparatus  invented 
by  Charles  Kastenbein,  and  introduced  there  in  1872.  The  oper 
ator  sits  in  front  of  four  rows  of  keys  one  above  the  other,  something 
like  the  manuals  of  an  organ,  but  only  about  3  feet  wide.  Each 
of  the  keys  corresponds  to  a  type  or  character.  The  types  are  kept 
in  tin  tubes  placed  vertically  at  the  top  of  the  machine.  The  de 
pression  of  a  key  works  a  series  of  levers,  and  an  iron  finger  pushes 
the  undermost  type  from  its  tube,  when  it  falls  into  a  groove  formed 
in  a  conducting  plate,  narrowing  at  the  bottom  to  its  apex.  Imme 
diately  below  is  a  receptacle,  and  by  the  action  of  a  treadle  the  type 
is  pushed  along  a  channel.  Other  letters  follow,  the  matter  being 
thus  set  up  in  a  long  line,  on  a  groove  of  the  width  of  an  em  quad, 
and  running  from  left  to  right.  The  type  when  it  first  comes  into 
the  groove  is  in  an  upright  position,  but  in  passing  along  it  becomes 
twisted,  so  that  the  letters  stand  at  an  angle  of  about  45°  when 
they  reach  the  point  at  which  they  are  justified.  This  groove  com 
municates  at  its  dexter  extremity  with  the  justifying  galley, — a 
simple  apparatus,  something  of  the  nature  of  a  composing  stick  and 
galley  combined.  Then  the  type  is  divided  into  portions  or  lines 
of  the  required  length  and  justified  in  the  galley,  which  is  adjustable 
to  the  width  of  the  required  length.  As  the  long  line  approaches 
him,  the  justifier  with  a  small  bodkin  accelerates  a  portion  large 
enough  in  his  judgment  to  fill  the  width  of  his  column.  When 
this  is  done  he  presses  his  foot  on  the  treadle  under  him,  and 
thereby  causes  the  line  to  be  pushed  into  the  galley.  The  line  is 
justified  by  spaces  and  quads,  and  enough  type  is  then  taken  for 
another  line.  The  speed  depends  on  the  operator,  and  varies  from 
6000  to  13,000  types  per  hour,  the  average  being  about  8000,  with 
two  operators, — a  justifier  and  a  compositor  being  also  necessary. 
These  machines  are  worked  in  the  Times  office  at  the  rate  of  a 
column  of  solid  minion  an  hour.  The  machine  occupies  a  floor 
space  of  only  about  4  feet  wide  by  2  deep. 

Another  machine  at  present  in  use  is  that  of  Mr  Robert  Hattersley 
of  Manchester.  It  probably  furnished  the  general  scheme  of  others 
in  use.  One  of  the  most  ingenious  machines  of  the  kind  is  that  of 
Mr  Alexander  Mackie  of  Warrington,  its  general  principle  being 


the  adoption  to  setting  up  types  of  the  Jacquard  card  of  the  power 
loom,  which  weaves  automatically  the  most  intricate  patterns  of 
cloth.  The  apparatus  consists  of  three  parts, — two  used  for  pre 
paring  the  ' '  card  "  or  ribbon,  which  directs  the  third  in  the  opera 
tion  of  type  composing.  The  perforator  is  like  a  small  cottage 
pianoforte.  When  the  keys  are  struck  they  produce  a  perforation, 
and  the  ribbon  is  made  to  move  aside  a  little,  so  that  a  new  surface 
may  be  presented  for  puncturing.  The  composer  is  a  circular  iron 
table,  4  feet  in  diameter,  having  round  its  periphery  a  number  of 
boxes  divided  into  sections,  each  of  which  holds  one  kind  of  type. 
On  a  slightly  lower  plane  is  a  wheel  carrying  little  brass  tables, 
hinged  at  one  end.  When  the  machine  is  in  motion,  the  types 
are  pushed  out  on  to  the  table,  which  passes  with  its  freight  round 
its  course  until  it  comes  to  the  point  of  delivery,  when  the  types 
are  swept  off.  The  rising  of  the  table,  and  the  drawing  out  of  the 
types,  are  guided  by  the  perforated  paper.  Hence  the  machine 
sets  types  without  a  human  compositor.  When  once  the  ribbon  is 
perforated,  it  may  be  used  over  again  for  subsequent  editions  of 
the  same  work,  which  may  be  in  a  different  size  of  type.  These 
machines  are  only  in  use  in  the  office  of  the  inventor. 

As  has  been  already  described  under  REPORTING  (vol.  xx.  p.  406), 
the  parliamentary  reports  of  some  newspapers  are  set  up  entirely 
without  copy, — by  the  ear,  not  by  the  eye.  It  has  been  found  that 
by  the  aid  of  the  machine  the  matter  can  be  set  up  half  as  fast 
again  as  it  could  be  written  out :  the  average  speed  of  the  compos 
ing  machine  is  230  lines  per  hour  when  the  copy  is  dictated  to  the 
operator,  whereas  the  most  skilful  workman  setting  at  ease  in  the 
usual  way  can  do  but  50  lines  per  hour. 

For  many  years  it  was  a  favourite  idea  with  inventors,  especially  Logo- 
those  who  were  not  practical  printers,  that  great  economy  might  be  types, 
gained  in  composition  by  the  use  of  word-characters  or  "logotypes," 
instead  of  single  letters.  The  constant  repetition  of  many  words 
seemed  to  suggest  that  they  might  be  cast  in  one  piece.  Combina 
tions  suitable  for  affixes  and  suffixes,  as  ad-,  ac-,  in-,  -ing,  -ment,  &c. , 
it  was  also  suggested,  should  be  used  instead  of  the  single  component 
letters.  The  suggestion  has,  however,  not  been  carried  out,  at  least 
to  any  considerable  extent.  The  chief  practical  objection  to  it  is 
that  it  involves  the  use  of  cases  with  an  inconveniently  large  num 
ber  of  boxes.  The  more  the  variety  of  characters  is  multiplied  the 
more  "  travel "  of  the  compositor's  hand  over  the  cases  is  necessary 
for  picking  them  up,  and  by  so  much  is  the  speed  of  his  work  re 
tarded.  Logotypes,  too,  are  more  liable  to  accident ;  when  one 
letter  is  damaged  the  combination  is  rendered  useless. 

The  correction  of  the  type  is  &  subject  that  should  be  understood  Correct- 
by  all  who  have  to  do  with  printing,  as  many  mistakes  are  made  ing  type, 
on  the  part  of  authors  which  a  little  technical  knowledge  would 
prevent.  In  the  course  of  setting  any  copy  or  MS.  which  may  be 
given  him  the  compositor  unavoidably  picks  up  some  wrong  letters, 
or  mistakes  the  words  in  the  copy  before  him,  or  fails  to  follow  the 
style  prescribed  for  the  work.  These  are  called  printer's  errors. 
When  the  compositor  has  finished  his  task,  a  first  proof  of  the 
matter  is  taken.  This  proof  is  read  through  and  compared  with 
the  copy  by  the  proof  reader  or  corrector  of  the  press  and  an  assist 
ant,  the  copy-holder  or  reading  boy.  The  proof  is  then  sent  back 
to  the  compositor  and  the  latter  is  required  to  correct  all  the  inac 
curacies  indicated  therein — in  fact,  to  attend  to  all  the  directions 
given  by  the  reader — and  this  has  to  be  done  at  his  own  cost  if  he 
is  working  on  piece — that  is,  paid  by  results  according  to  work  done 
— or  by  the  employer  if  he  is  working  "on  establishment  wages  "  or 
paid  by  time.  Another  proof  called  a  revise  is  now  taken  ;  this  is 
carefully  compared  with  the  previous  proof.  If  the  corrections 
have  not  all  been  made,  the  revise  is  marked  accordingly,  and  sent 
back  to  the  compositor,  who  is  required  to  remedy  the  imperfec 
tions.  When  the  proof  is  deemed  accurate,  or  "  clean,"  it  is  sent, 
generally  along  with  the  copy,  to  the  author, — being  now  termed 
an  author's  proof.  Finally,  in  the  printing  office  the  matter  is 
carefully  re-read  and  compared  with  the  last  author's  proof  by  the 
press  reader,  who  signs  it  and  on  his  responsibility  the  type  is 
printed  off. 

The  operation  of  distributing  the  types  is  the  converse  of  that  Distri- 
of  composing :  it  is  de-composing  the  forme  and  returning  the  buting 
several  letters  to  their  proper  boxes  in  the  case.  It  is  done,  as  already  type, 
mentioned,  with  remarkable  rapidity.  The  forme  is  first  washed 
over  with  an  alkaline  or  other  detergent  to  remove  the  ink  from 
its  surface,  and  then  laid  down  on  the  imposing  surface,  unlocked, 
and  damped  ;  this  assists  the  cohesion  of  the  type,  after  the  chase, 
furniture,  side  sticks,  &c.,  are  removed.  The  compositor  then  takes 
in  his  left  hand,  supported  by  a  setting  rule,  a  portion  of  type  in 
lines,  and  with  the  right  hand  takes  a  word  or  so  between  the  finger 
and  thumb,  letting  each  letter  drop  separately  into  its  proper  box. 
There  is  hardly  any  operation  which  so  strikes  a  spectator  as  dis 
tributing,  for  a  competent  distributor  literally  showers  the  types 
into  their  receptacles.  The  types  are  held  upside  down,  that  is, 
with  the  nicks  uppermost ;  hence  the  letters  of  each  word  are  read 
from  left  to  right  like  ordinary  matter  when  printed,  but  the  words 
are  of  course  dealt  with  in  the  inverse  order. 

Distributing  machines  of  many  different  kinds  have  been  invented. 
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PIG.  9. — Fraser  distributing  machine. 


Type-dis-  They  may  be  divided  into  two  classes, — those  worked  entirely  by 
tributing  keys  or  notes,  like  the  pianoforte,  and  those  in  which  the  distributing 
machines,  is  to  a  certain  extent  done  automatically.  For  the  former  class  only 
the  type  in  ordinary  use  in  printing  offices  is  required.  For  the 
latter  the  type  requires  to  be  specially  prepared,  each  character 
having  a  distinctive  nick  or  nicks  upon  it,  which  correspond  with 
the  particular  channel  of  the  machine  it  is  intended  to  occupy,  and 
by  which  it  is  guided  to  its  special  compartment.  Kastenbein  has 
produced  a  distributor  which  may  be  described  as  a  composing 
machine  reversed.  The  matter  to  be  decomposed  is  placed  at  the 
top  in  its  appropriate  tray  or  fixed  galley,  the  sides  of  which  are 
adjustable  to  fit  any  measure,  the  back  being  so  constructed  that 
it  may  be  advanced  to  keep  the  matter  always  up  to  the  front.  As 
the  matter  is  pressed  towards  the  front,  the  first  letter  of  it  is  brought 
in  contact  with  a  steel  pusher,  behind  it  being  an  aperture  com 
municating  with  the  channel  of  the  guide  plate.  The  matter  is 
read  by  the  operator  ;  and  he  touches  the  key  corresponding  to  the 
letter  that  comes  first.  Thus  the  types  are  conveyed  one  by  one 
to  the  guide  plate  or  conductor.  It  has  grooves  furnished  with 
little  gates  or  switches,  like  the  points  of  a  railway,  and  these  direct 
the  types  into  their  proper  channels.  The  tubes  into  which  the 
types  are  deposited  are  placed  at  the  foot  of  each  groove.  Thus 
every  time  a  key  is  depressed  the  switches  move,  the  pusher  sends 
the  type  to  be  distributed  out  of  the  line,  it  falls  through  the 
aperture,  and,  passing  down  the  channels  in  the  guide  plate,  reaches 
the  proper  tube.  The  speed 
is  to  a  certain  extent  depend 
ent  upon  the  skill  of  the 
operator,  but  averages  be 
tween  3500  and  4000  per  hour. 
A  good  compositor  can  by 
hand  alone  distribute  as 
many  letters  as  this.  But  for 
the  purposes  of  the  composing 
machine,  hand  distributed 
types  would  have  to  be  set 
up  again,  as  the  composing 
machine  is  supplied  not  from 
ordinary  cases  but  from  tubes 
of  type.  In  the  Fraser  dis 
tributing  machine  (fig.  9)  the 
page  of  matter  to  be  distri 
buted  is  placed  on  the  upper  part  of  the  machine  at  H,  whence 
by  suitable  apparatus  it  is  moved  line  by  line  towards  the  separator 
I  in  front.  The  matter  is  there  read  by  the  operator,  and  as  each 
letter  comes  in  contact  with  the  separator  the  corresponding  key 
is  pressed  and  the  type  is  conveyed  to  the  guide  plate,  where  a 
series  of  switches  guide  it  to  its  proper  compartment  in  the  tray  of 
the  composing  machine. 

Stereotyping,  Electrotyping,  &c. 

Advan-  The  method  of  reproducing  and  multiplying  letter-press  printing 
tages  of  surfaces  by  taking  casts  of  them,  or  stereotypes,  has  greatly  con- 
stereo-  duced  to  the  progress  of  typography, — much  more  so,  indeed,  than 
typing,  might  be  realized  by  those  who  are  unacquainted  with  the  practical 
details  of  the  art.  Stereotyping  (orepeos,  fixed  or  solid ;  TI/TTOS, 
type  or  forme)  is  the  method  of  taking  casts  from  a  fixed  or  mov 
able  forme ;  thus,  printing  from  stereotypes  is  distinguished  from 
typography,  in  which  impressions  are  taken  from  movable  types.  It 
does  not  supersede  type-founding,  but  supplements  it,  for  a  page  of 
reading  matter  requires  first  of  all  to  be  set  up  letter  by  letter,  and 
then  the  casts  or  plates  are  taken,  each  of  which  may  be  printed 
from  with  nearly  as  much  perfection  as  from  the  original  forme. 
Hence  a  printing  surface  may  be  reproduced  to  an  almost  infinite 
extent,  and  the  means  of  production  of  impressions  on  the  press  or 
machine  are  increased  in  proportion  to  the  number  of  casts  taken. 
It  ensures  an  accurate  copy  of  an  original  text,  whereas  in  repro 
duction  by  resetting  the  movable  types  there  is  a  liability  to  devia 
tion.  When  only  a  cast  is  worked  from,  any  accident  may  be  re 
paired  by  taking  another  cast,  and  the  cost  is  slight  compared  with 
that  of  composing  over  again.  A  smaller  quantity  of  type  may 
be  used  in  an  office  where  this  process  is  used  ;  a  portion  of  a  work 
may  be  set  up,  a  cast  taken,  and  the  types  returned  to  the  cases. 
The  plates  are  more  easily  stored  than  movable  formes,  and  are  not 
liable  to  the  danger,  as  in  the  latter,  of  types  falling  out.  Above 
all,  the  mould  may  be  bent  to  any  curve  required,  and  a  circular 
cast  obtained,  which  may  be  fastened  round  the  cylinder  of  a 
machine  (see  infra  in  regard  to  rotary  printing). 

Process         The  process  of  stereotyping,  divested  of  merely  technical  details, 

of  stereo-  is  as  follows.     From  a  forme  of  matter,  which  may  be  wholly  or 

typing,      in  part  composed  of  movable  types,  a  matrix  or  mould  is  taken. 

The  original  is  in  rilievo  ;  the  mould  consequently  is  in  intaglio. 

From  this  the  stereo  plate  is  cast,  and  it  of  course  is  again  in  rilievo. 

This  in  turn  may  likewise  become  an  original,  and  casts  may  be 

taken  from  a  plate,  or  other  casts  from  the  same  mould.     The  first 

books  were  printed  from  solid  wooden  blocks,  each  of  which  formed 

a  page.     Then  came  the  era  of  typography,  in  which  these  pages 


were  composed,  mosaic-like,  of  movable  types.  Now  has  succeeded 
the  period  of  stereotyping,  in  which  pages  formed  of  single  blocks 
— but  of  metal,  not  of  wood — are  used.  The  two  essential  parts  are, 
therefore,  the  making  of  the  matrix  and  of  the  cast,  which  is  com 
posed  of  an  alloy  something  like  that  for  type  metal.  The  mould 
may  be  of  plaster  of  Paris  or  papier-m3,che  ;  the  latter  being  the 
simplest  material,  and  that  almost  universally  used,  need  alone  be 
here  referred  to.  The  following  account  of  the  process,  when  carried 
out  on  the  smallest  possible  scale,  is  sufficient  perhaps  to  show  the 
general  principles  of  the  art.  The  papier-mache  for  the  mould, 
called  flong,  is  made  by  uniting  several  sheets  of  paper  with  a  paste 
made  of  wheaten  flour,  starch,  and  alum,  to  which  whiting  is  added. 
These  ingredients  are  often  varied  ;  the  general  object  in  using  them 
is  to  obtain  a  paste  which  will  stand  a  high  temperature  without 
burning.  A  sheet  of  brown  paper  is  laid  down  on  a  smooth  surface 
and  pasted  over  ;  blotting  paper  is  laid  on  that  and  pressed  down, 
then  pasted  over,  and  a  sheet  of  tissue  paper  added,  which  is  also 
pasted,  and  another  sheet  of  tissue  paper  placed  on  the  top.  This 
is  well  smoothed  and  pressed  to  give  the  incorporated  material 
greater  firmness  and  cohesion.  Next,  to  prepare  the  forme  for  being 
moulded,  it  is  surrounded  with  metal  ' '  clumps "  of  the  height  of 
the  type,  placed  close  to  the  matter,  and  then  oiled  to  prevent  the 
flong  sticking  to  it.  The  latter  is  then  thoroughly  damped,  to 
render  it  quite  plastic.  The  forme  being  on  a  level  surface,  the 
flong  is  laid  upon  it,  and  on  that  a  piece  of  linen.  The  surface 
is  next  well  beaten  all  over  with  a  long-handled  brush,  till  the 
flong  sinks  into  all  the  declivities  of  the  forme  and  receives  a  deep 
impression  of  it.  This  is  a  process  requiring  experience  and  practice. 
The  linen  being  removed,  a  piece  of  very  stout  paper  is  laid  on  the 
top,  and  also  beaten  down,  so  as  to  strengthen  the  flong,  and  the 
moulding  is  finished.  The  next  point  is  to  dry  the  mould. 

In  the  most  rudimentary  method  a  combined  drying  and  casting 
press  is  used.  It  consists  of  a  flat  iron  surface,  with  a  lid  attached 
to  one  end  by  hinges.  Over  the  surface  is  a  cross-head  fitted  with  a 
screw ;  pressure  may  be  exerted  on  anything  placed  between,  the 
arrangement  being  like  that  of  a  screw  letter-copying  press.  The 
cross-head  can  be  moved  to  one  side  when  it  is  necessary  for  the  lid 
to  be  lifted  up.  Underneath  the  press  is  a  series  of  gas  jets,  by 
means  of  which  the  bed  plate  is  heated.  The  press  stands  on 
supports,  but  is  attached  to  them  only  by  an  axle,  and  it  can  be 
readily  changed  from  the  horizontal  to  the  vertical  position.  The 
lid  of  the  box  is  raised  and  the  forme  with  the  flong  upon  it  placed 
on  the  centre  of  the  iron  surface.  After  being  covered  with  a 
blanket,  the  lid  is  screwed  down  upon  the  whole,  and,  the  gas  being 
lighted,  the  forme  and  mould  are  heated  for  a  few  minutes,  after 
which  the  lid  is  raised,  the  steam  evaporates,  and  the  flong,  which 
has  now  become  the  matrix,  is  thoroughly  dry.  In  large  stereotyp 
ing  foundries,  after  the  flong  has  been  well  beaten  upon  the  forme, 
until  the  impression  of  the  types  is  plainly  seen  on  the  back,  it  is 
baked  and  dried  (the  forme  still  underneath)  on  a  long  thick  iron 
slab,  called  a  hot  chamber,  because  it  is  heated  from  within  by  steam. 
The  matrix  is  then  removed  from  the  forme,  and  any  superfluous 
margin  cut  away  or  trimmed  ;  after  this  the  matrix  is  dusted  with 
powdered  French  chalk  and  is  ready  for  being  cast  from. J  A  method 
has  lately  come  into  use  for  obviating  the  necessity  of  keeping  the 
matrix  on  the  type  while  it  is  being  hardened  by  drying  oy  heat, 
whereby  the  type  is  injured.  The  matrix  is  dried  separately,  being 
removed  when  moist  from  the  forme,  as  soon  as  the  impression  is 
obtained.  It  is  then  placed  on  a  bed  of  sand  heated  by  gas.  The 
forme  is  never  heated,  and  there  is  a  great  saving  of  time,  because 
the  drying  can  be  done  in  two  minutes.  The  matrix  is  laid  on  the 
bed  of  the  casting  box  face  upwards,  with  gauges  around  it  to  de 
termine  the  height  or  thickness  of  the  cast.  The  lid  is  put  down 
and  screwed  tightly,  and  the  position  of  the  press  altered  from  the 
horizontal  to  the  upright.  The  metal  is  then  poured  in  and  the 
press  restored  to  its  former  position.  The  matrix  is  carefully  raised 
and  the  plate  exposed.  It  has  only  to  be  "trimmed,"  the  super 
fluous  metal  cut  away,  and  the  back  planed,  to  be  ready  for  mount 
ing  on  a  block  of  wood  to  make  it  type  high. 

In  stereotyping  for  the  Walter  and  similar  presses  the  process  Stereo- 
is  as  follows.     The  forme  is  laid  on  the  table  of  the  moulding  typing 
machine  and  the  flong  placed  on  it  and  thoroughly  beaten  in  by  for  a 
hand  or  passed  through  a  moulding  machine,  which  performs  the  Walter 
same  operation.     The  forme  is  next  placed  on  a  heating  surface,  press ; 
and  when  nearly  dried  the  matrix  is  removed  from  it  and  again 
dried.     It  is  then  placed  in  the  casting  box,  which  is  curved  to  the 
circumference  of  the  cylinder  of  the  press.     The  box,  being  on  a 
swivel,   is  set  upright.      The  metal  is  now  poured  in  from  a 
ladle  and  the  plate  cast.     It  is  allowed  to  stand  a  minute  and  then 
taken  out,  still  hot,  and  placed  upon  a  "  finishing  saddle  "  of  the 
same  circular  form  as  the  back  of  the  plate,  and  secured  by  clamps 
and  screws.      An  angular-shaped  knife  or  chisel,  fixed  in  a  carri 
age,  is  moved  by  a  handle  in  a  semicircular  direction  across  the 
surface  of  the  plate,  in  order  to  remove  superfluous  portions  of 
metal  and  to  form  a  bevel  whereby  the  plate  can  be  subsequently 

i  These  matrices  can  he  preserved  for  several  years,  and  the  stereotyping  pro 
cess  postponed  until  actually  required. 
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clamped  on  the  machine.  If  necessary  the  plate  may  be  smoothed 
at  the  back  by  a  specially- contrived  planing  machine.  The  plate 
is  now  ready  for  being  placed  on  the  printing  machine.  Each 
single  operation  can  be  performed  with  the  utmost  possible  despatch. 
If  the  organization  is  sufficiently  perfect,  the  time  for  making  a 
plate,  from  the  moment  when  the  forme  comes  down  from  the 
machine -room  to  that  wherein  the  perfect  plate  is  set  on  the 
machine,  need  only  be  about  eight  minutes. 

For  In  newspaper  establishments  where  stereotyping  is  thus  adopted 

news-  the  pages  are  not  all  made  up  simultaneously  :  some  are  kept  open 
papers,  till  the  last  for  the  latest  telegrams.  The  moment  a  page  is  com 
pleted  and  locked  up  in  its  chase  it  is  sent  down  to  the  foundry, 
and  as  many  casts  taken  as  there  are  printing  machines  to  be  set 
going.  One  page  follows  another  with  rapidity,  the  first  being 
placed  in  position  on  the  machine,  while  the  later  ones  are  in  the 
foundry.  When  all  the  plates  are  finished  and  fixed  in  their 
places,  six,  eight,  or  ten  machines  may  be  simultaneously  printing 
at  the  rate  of  nearly  12,000  per  hour  each.  The  enormous  increase 
in  the  circulation  of  the  great  daily  newspapers  would  have  been 
impossible  but  for  the  extraordinary  facilities  for  rapid  production 
provided  by  stereotyping.  This  process  is  also  of  special  utility  to 
the  newspaper  printer  in  the  case  of  telegrams  arriving  late.  In 
machines  which  printed  from  the  type,  iate  telegrams  could  only 
be  inserted  by  a  "stop-press";  that  is,  the  printing  was  inter 
rupted  while  the  alteration  was  being  made.  But,  when  the 
papier-mache  casts  of  the  pages  have  been  taken,  the  type  itself  is 
liberated  and  sent  back  to  the  composing  room,  so  that,  if  later 
news  arrives  while  the  machines  are  running,  the  foreman  printer 
alters  the  page,  a  fresh  cast  of  it  is  taken,  and  a  machine  started 
without  interrupting  the  production  for  a  moment.  The  London 
evening  papers  have  usually  five  editions,  and  for  every  edition 
fresh  casts  are  made  of  one  or  more  of  the  pages. 

Quite  recently  the  substance  called  celluloid  has  been  introduced 
instead  of  the  metal  referred  to  previously.  A  mould  is  made  of 
yellow  oxide  of  lead  and  glycerin  formed  into  a  semi-fluid  paste, 
which  is  applied  to  the  surface  of  the  type.  The  matrix  is  placed 
on  a  powerful  press  and  a  heated  sheet  of  celluloid  about  &  of  an 
inch  thick  is  laid  on  it.  When  pressure  is  applied,  a  perfect  facsimile 
is  obtained,  and  it  is  ready  to  be  printed  from  when  mounted  in  the 
usual  way.  Whereas  a  good  electrotype  from  a  wood  block  averages 
six  hours  in  its  production,  a  cast  in  celluloid  can  be  got  in  less  than 
an  hour.  These  blocks  are  very  tough  and  many  thousands  more 
of  impressions  can  be  printed  from  them  than  from  stereotypes  with 
out  their  showing  signs  of  wear.  For  small  stamps  india-rubber  is 
used  as  a  stereotyping  material,  and  afterwards  vulcanized.  These 
stamps,  being  flexible,  print  on  rough  surfaces  which  would  not 
take  an  impression  from  ordinary  stereotypes.  With  a  flexible 
surface,  too,  much  less  pressure  is  required. 

Printing  Machines  have  been  invented  to  do  away  with  the  use  of  types 
by  means  altogether.  The  principle  is  to  punch  the  characters  successively 
of  on  some  substance  which  will  act  like  the  flong  and  become  a 

punches,  mould  from  which  stereo  plates  may  be  cast.  In  an  apparatus 
recently  introduced  the  flong  is  a  prepared  piece  of  millboard, 
which  is  placed  in  front  of  the  steel  punches.  The  latter  are  driven 
into  the  flong  with  lightning  speed  and  great  accuracy.  By  turn 
ing  a  handle  all  the  Roman  punches  are  changed  to  Italic ;  by 
another  a  set  of  sanserif  or  other  founts  comes  into  play.  For  set 
ting  time-tables  and  logarithms  the  apparatus  is  said  to  save  ninety 
per  cent,  over  the  ordinary  system  of  hand-setting.  The  obstacle 
to  the  more  general  use  of  it  is  the  difficulty  of  correcting  errors. 
In  another  machine  the  punches  are  driven  into  a  block  of  teak 
wood.  They  are  cast  to  thicknesses  which  are  the  multiple  of  a 
"point";  hence  by  a  simple  calculation  they  may  be  spaced  out 

I  to  the  exact  number  of  points  chosen  for  the  length  of  the  line,  and 

every  line  leaves  the  machine  justified.  The  block  when  com 
plete  is  removed  and  a  stereotype  taken,  which  can  be  printed  as  in 
the  ordinary  method  of  typography. 

Electro-  For  the  reproduction  of  wood  engravings  electrotyping  has 
typing,  nearly  superseded  stereotyping,  as  it  produces  much  better  copies. 
For  obtaining  plates  of  type  matter  it  is  also  better  than  stereo 
typing,  as  many  thousands  of  impressions  may  be  taken  without 
reducing  the  sharpness  of  an  electro,  while  ordinary  stereotype 
would  be  almost  worn  out  by  printing  a  much  smaller  number. 
This  arises  from  the  superior  hardness  and  toughness  of  copper,  of 
which  the  surface  of  the  electro  is  formed.  Electrotyping,  however, 
is  costlier  and  slower. 

The  forme  to  be  electrotyped  is  placed  upon  a  level  plate,  and 
surrounded  with  type-high  clumps  or  metal  furniture,  and  then 
floated  with  plaster  of  Paris,  which  prevents  the  mould  of  wax 
(to  be  afterwards  made)  from  penetrating  too  far  into  the  interstices 
of  the  spaces.  The  forme  is  next  brushed  with  finely  powdered 
blacklead  or  plumbago.  The  moulding  composition  is  made  of 
melted  wax,  with  the  addition  of  a  little  blacklead.  This  is  poured 
into  a  shallow  metal  moulding  tray,  to  which  two  pieces  of  stout 
wire  are  soldered,  in  order  that  it  may  be  afterwards  suspended  in 
the  depositing  trough.  After  the  composition  is  cooled  and  set  its 
surface  is  brushed  with  blacklead.,  and  it  is  then  ready  for  moulding. 


The  moulding  press  may  be  something  like  a  letter-copying  press, 
or,  in  a  large  establishment,  may  consist  of  a  powerful  hydraulic 
or  other  press  capable  of  exercising  a  pressure  of  many  tons.  The 
forme  is  placed  exactly  under  the  centre  of  the  platen,  with  the 
moulding  tray  containing  the  wax,  slightly  warm,  upon  it.  An 
impression  is  then  taken,  and  the  mould  afterwards  separated  from 
the  forme.  The  mould  has  next  to  go  through  the  process  of 
building,  that  is,  heated  wax  is  dropped  upon  such  portions  as  should 
be  more  deeply  sunk  in  the  finished  electrotype  plate,  namely,  the 
places  where  "whites"  are  to  appear  in  the  print.  The  mould, 
having  been  finished,  has  to  be  blackleaded,  plumbago  being  a  con 
ductor  of  electricity,  while  wax  is  a  non-conductor.  The  material 
is  well  brushed  in,  filling  all  the  interstices  of  the  forme  ;  and  the 
entire  surface  of  the  mould  must  be  properly  covered,  to  ensure 
a  perfect  deposit  of  the  copper.  To  facilitate  this  operation,  a 
blackleading  machine  is  used  in  large  establishments.  The  forme 
is  placed  upon  a  carriage  formed  of  transverse  bars  and  is  moved 
backwards  and  forwards  by  a  handle  and  rounce  to  bring  it  under 
the  blacklead  brush.  After  the  mould  is  blackleaded,  the  back  of 
the  moulding  pan  is  coated  with  wax,  to  prevent  the  copper  from 
being  deposited  upon  it.  The  mould  is  now  quickly  immersed  in 
one  of  the  compartments  of  the  battery.  The  process  of  depositing 
a  copper  solution  upon  the  blackleaded  surface  of  the  mould  is 
continued  until  a  solid  plate  is  formed,  which,  though  it  is  scarcely 
thicker  than  a  finger  nail,  being  about  -£?  inch,  forms,  when  pro 
perly  backed,  the  best  and  most  enduring  surface  for  letterpress 
printing  that  has  been  discovered. 

The  moulding  tray  containing  the  mould  is  hung  on  the  brass 
rod  of  the  depositing  trough  facing  a  plate  of  copper,  and  the  con 
nexion  of  the  battery  made  :  that  is,  the  mould  is  attached  to  one 
pole  of  the  battery  and  the  plate  of  copper  to  the  other.  The 
copper,  so  to  speak,  is  decomposed  on  the  one  hand  and  recomposed 
on  the  other  :  in  other  words,  the  current  of  electricity  being  com 
plete,  and  the  mould  submerged  in  the  sulphate  of  copper  solution, 
the  deposition  of  copper  on  the  mould  at  once  commences.  Here 
it  remains  until  the  deposit  is  sufficient,  the  time  usually  occupied 
being  from  8  to  12  hours,  according  to  the  state  of  the  solution 
and  the  strength  of  the  batteries.  The  dynamo-electro  machine, 
which  is  now  employed  in  large  houses,  very  materially  reduces 
this  period  ;  otherwise  Smee's  batteries  are  generally  used.  When 
the  deposit,  or,  as  it  is  called,  the  shell,  formed  on  the  wax  mould 
is  of  proper  thickness,  it  is  disengaged  from  the  wax, — the  mould 
being  placed  with  its  back  on  an  inclined  board,  and  boiling  water 
poured  over  the  shell,  which  melts  the  surface  of  the  wax,  except 
a  thin  coating,  the  removal  of  which  is  effected  by  placing  the 
mould  and  shell  on  a  steam  heating  table.  Thus  the  wax  mould 
is  destroyed,  and  it  is  not  possible  to  obtain  more  than  one  shell 
from  a  mould,  whereas  the  stereotype  process  enables  almost  any 
number  of  casts  to  be  taken  from  the  same  matrix.  The  shell, 
being  too  thin  and  fragile  to  be  printed  from,  is  next  backed, 
or  filled  up  with  metal  of  a  somewhat  softer  kind  than  stereo  metal. 
The  shell,  after  being  further  cleaned,  is  lowered  on  to  the  top 
of  a  vessel  of  molten  type  metal ;  and,  when  the  solder  previously 
used  to  unite  the  copper  and  the  metal  has  fused,  the  latter  is  poured 
over  it  in  a  molten  state  until  it  is  covered.  The  plate  is  washed, 
dried,  and  polished,  the  back  roughly  planed  to  a  surface  parallel 
to  the  front,  the  edges  squared,  and  all  imperfections  made  good. 
The  thickness  of  a  plate  is  usually  a  pica  or  $th  inch.  It  is  mounted 
as  an  ordinary  stereotype  plate.  Within  the  last  few  years  the  pro 
cess  has  been  greatly  facilitated  by  the  employment  of  specially 
contrived  apparatus,  and  illustrations  can  be  produced  in  three 
hours  from  the  time  the  mould  is  made.  Curved  electros  are  pro 
duced,  as  well  as  curved  stereos,  for  use  in  rotary  printing.  Facing 
with  nickel  by  the  electroplating  process  is  now  largely  adopted 
for  hardening  stereotypes  and  electrotypes  and  rendering  them  more 
durable.  This  process  also  prevents  the  deterioration  of  such  plates 
by  the  action  of  the  acids  or  other  chemical  reagents  often  present 
in  printing  inks,  such  as  cyanide  of  potassium  in  red  ink  and  nitric 
acid  in  some  blue  inks. 

Polytyping  is  a  method  invented  in  France  about  the  end  of  the  Poly- 
18th  century,  but  now  seldom  practised  in  the  United  Kingdom,  typing. 
The  apparatus  somewhat  resembles  a  pile-driver.  It  has  two  upright 
guides  about  six  feet  high,  and  a  pulley  at  the  top,  which  elevates 
by  means  of  a  rope  a  heavy  plate,  on  which  the  matrix  is  placed  in 
an  inverted  position.  At  the  foot  of  the  machine  there  is  a  sub 
stantial  iron  bed,  upon  which  the  operator  places  some  molten 
metal.  He  then  pulls  the  rope  until  the  matrix,  with  its  weight 
attached,  is  elevated  to  the  top  of  the  machine,  when  it  is  suddenly 
allowed  to  fall.  The  result  is  similar  to  that  made  on  a  medal  by 
means  of  a  die, — a  perfect  reproduction  of  the  matrix  in  relief, 
which  is  mounted  on  a  metal  stand  to  type  height.  The  results 
are  excellent,  as  the  plastic  metal  is  forced  into  the  finest  lines  of 
the  matrix.  Duplicates  of  a  block  can  be  thus  produced  more 
rapidly  than  by  the  ordinary  stereotype  process  ;  and  another  ad 
vantage  is  that  the  intaglio  parts  are  much  deeper, — a  point  of 
some  importance  in  printing.  The  matrix  may  be  made  from  the 
block  by  the  electrotyping  process. 
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Substitutes  for  Wood-Engraving. 

Formerly  the  only  available  method  of  obtaining  illustrations 
which  could  be  printed  on  the  letter-press  in  conjunction  with  type 
was  that  of  wood  -  engraving.  At  the  present  time  a  number  of 
comparatively  new  processes  are  in  operation,  in  which  the  engrav 
ing  is  done  almost  automatically  by  the  adoption  of  chemical  pro 
cesses  and  the  well-known  principles  of  photography.  Engravings 
of  this  kind  are  called  in  the  trade  process  blocks,  or  sometimes  zinco- 
types,  owing  to  the  metal  of  which  they  are  formed.  There  is  space 
here  for  only  the  barest  possible  account  of  the  processes. 

In  the  first  method,  which  is  sometimes  called  typo-etching,  the 
drawing  is  made  with  ordinary  lithographic  ink  on  stone,  or  on 
paper  and  transferred  to  stone.  It  is  then  re-transferred  to  a  plate 
of  polished  zinc  by  the  ordinary  lithographic  process.  Zinc  is 
employed  on  account  of  its  cheapness  and  its  ready  solubility  in 
the  acids  used  for  etching.  It  has  properties  similar  to  those  of 
the  lithographic  stone  in  taking  up  the  ink  and  the  water.  The 
transfer  is  made  to  adhere  to  the  plate  by  being  passed  through  a 
lithographic  press  ;  the  paper  is  then  stripped  off ;  and  the  whole 
of  the  ink  is  left  on  the  plate,  which  is  inked  up  as  a  litho  stone 
with  a  view  to  render  the  lines  as  solid  and  strong  as  possible  to 
resist  the  acid.  The  covering  of  the  lines  is  strengthened  by  dust 
ing  powdered  asphalt  or  some  other  suitable  material  over  the  plate, 
which  is  warmed  just  sufficiently  to  incorporate  the  asphalt  with 
the  ink.  The  plate  is  next  placed  in  a  bath  of  acid  (its  back  and 
other  parts,  where  the  acid  is  not  required  to  act,  being  protected 
by  varnish),  in  order  that  the  unprotected  parts,  or  those  which 
are  to  form  the  whites  of  the  finished  picture,  may  be  dissolved 
away.  In  order  to  prevent  the  acid  eating  not  only  straight  down 
into  the  plate  but  on  the  sides  of  the  furrows  it  forms,  and  thus 
undermining  them,  an  ingenious  device  has  been  adopted.  As  soon 
as  the  etching  has  proceeded  to  a  very  slight  depth,  the  plate  is 
removed  from  the  bath,  washed,  and  heated.  The  ink  and  other 
protective  medium  are  thus  melted  and  run  down  the  sides  of  the 
little  furrows  formed  by  the  acids  and  thereby  protect  them  from 
further  action.  Inking  and  dusting  with  resinous  material  are 
repeated,  and  etching  resumed,  until  the  depressions  of  the  block 
have  been  brought  to  the  proper  depth.  The  etching  is  carried  on 
in  troughs  to  which  a  rocking  motion  is  given,  so  that  the  acid 
flows  to  and  fro  in  waves  over  the  surface,  and  little  bubbles  of  gas, 
&c.,  are  carried  away.  Where  large  spaces  of  white  occur,  the  metal 
is  cleared  away  by  a  drill ;  after  the  block  has  been  mounted  type 
high,  it  is  ready  for  the  printer. 

This  process  is  only  available  for  the  production  of  "  line  blocks," 
i.e.,  those  in  which  the  original  drawing  is  done  in  lines  or  dots, 
as  for  an  ordinary  woodcut.  The  highest  achievement  of  process 
blocks  has  been  the  production  of  tone  blocks,  which  may  be 
made  direct  from  oil-paintings,  water-colours,  photographs,  draw 
ings  in  chalk,  wash,  pencil,  &c.,  or  indeed  from  anything  from 
which  a  photographic  negative  can  be  taken.  The  exact  nature 
of  the  processes  is  a  trade  secret,  but  the  rationale  is  given  in 
Mr  Truman  Wood's  Modern  Methods  of  Illustrating  Soaks  (London, 
1887),  to  which  we  are  indebted  for  the  following  details.  The 
problem  is  to  translate,  as  it  were,  the  light  and  shade  of  the 
negative  into  solid  outlines  of  black  and  white.  The  shades  must 
be  lines  of  various  breadths  or  of  various  distances  apart,  or  spots 
or  grain  of  various  degrees  of  fineness  or  closeness.  In  a  surface- 
block  any  part  that  touches  the  paper  prints,  and  any  part  that 
does  not  touch  the  paper  does  not  leave  any  mark  at  all.  The 
photographic  image  is  continuous  :  there  are  no  outlines  in  it,  the 
picture  being  formed  of  graduated  tints  or  shades,  ranging  from 
the  white  of  the  paper  up  to  the  darkest  colour  that  the  process 
employed  can  give.  To  make  a  block  for  letter-press  printing  the 
graduated  tints  of  the  photograph  have  to  be  broken  up  into  stipple 
or  grain,  and  it  must  be  a  stipple  closest  in  the  shadows,  gradually 
becoming  more  open  through  the  range  of  the  intermediate  tones, 
and  vanishing  altogether  in  the  highest  lights.  To  describe  the 
ingenious  methods  adopted  to  secure  this  end  would  involve  an 
account  of  several  photographic  operations  which  would  be  out  of 
place  here.  In  one  process,  perfected  by  Meisenbach  of  Munich  in 
1882,  grained  negatives  are  produced  by  placing  a  transparent 
screen,  on  which  a  suitable  grain  is  imprinted,  in  contact  with  the 
negative  or  the  positive  to  be  copied,  and  then  photographing  the 
two  together.  The  negative  is  transferred  to  a  plate  of  suitable 
material,  which  is  graved  or  etched  in  the  usual  manner,  to  form 
a  typographic  block.  Another  device  is  to  print  from  the  original 
negative  upon  a  piece  of  silk,  the  threads  of  which  break  up  the 
picture  into  a  regular  grain.  The  positive  on  the  silk  is  then 
photographed  and  a  printing  block  made.  These  blocks  require 
from  their  very  low  relief  delicate  and  careful  printing,  but  are 
made  to  give  excellent  results. 

A  process  of  typographic  etching  has  been  invented  by  Messrs 
Dawson,  in  which  the  design  is  drawn  with  an  etching  needle  on  a 
brass  plate  covered  with  a  wax  etching  ground,  in  the  same  manner 
as  for  an  ordinary  etching.  The  metal  is  therefore  bared  at  the  lines, 
which  are  separated  by  ridges  and  spaces  of  wax.  These  spaces  are 


strengthened  by  the  addition  of  melted  wax,  which  runs  up  to 
the  edges  of  the  lines,  but  does  not  run  over  on  to  them  as  might 
be  expected,  filling  them  up.  The  supply  is  continued  until  the 
spaces  between  the  lines,  representing  the  whites  of  the  finished 
print,  have  been  raised  to  a  height  suiBcient  to  give  the  necessary 
relief,  when  an  electrotype  is  taken.  This  electrotype  forms  the 
printing  surface. 

Shanks's  process  is  a  device  for  producing  pictures  simply  by  the  Shanks's 
use  of  mechanism,  and  is  an  application  of  the  eidograph.  The  process, 
plate  to  be  drawn  upon  is  moved  under  the  drawing  implement, 
which  is  a  rapidly  revolving  cutter,  and  the  plate  on  its  carrier  is 
mounted  on  the  end  of  a  series  of  levers  in  the  same  Avay  as  the 
slide  rest  of  a  lathe,  so  as  to  have  motion  in  two  directions,  one  at 
right  angles  to  the  other,  and  consequently  by  a  combination  of 
the  two  to  have  motion  in  any  direction  in  the  same  plane.  If  a 
plate  of  a  suitable  substance,  such  as  hardened  plaster  of  Paris,  be 
mounted  on  the  carrier,  and  the  bracing  point  at  the  other  end  of 
the  lever  be  moved  over  the  lines  of  a  drawing,  the  cutter  will 
plough  a  little  furrow,  which  will  follow  these  lines.  When  the 
plate  is  finished,  a  stereotype  is  taken  from  it  and  forms  the  print 
ing  surface.  The  lines  of  the  casts  are  remarkably  strong  owing 
to  the  conformation  of  the  furrow  of  the  mould,  and  they  can  be 
printed  on  fast  rotary  machines.  The  weather  charts  given  in 
some  newspapers  are  produced  by  this  process.  A  block  with  the 
recurring  outlines  being  made,  plates  are  moulded  from  it,  so  that 
the  details  alone  have  to  be  separately  cut  upon  future  plates.  Mr 
Shauks's  method  is  remarkably  simple  and  expeditious,  and  the 
results  are  economical  and  trustworthy. 

Press  -  Work  and  Presses. 

The  characteristic  of  printing,  as  already  pointed  out,  is  that 
the  pigment — the  ink — with  which  the  printing  surface  of  the  type 
is  coated  is  transferred  to  the  paper  or  other  material  by  pressure. 
The  manner  in  which  this  pressure  is  exerted  gives  rise  to  two 
classes  of  machinery, — those  in  which  the  platen  and  the  cylinder 
respectively  are  employed.  After  the  paper  is  placed  on  the  type, 
in  the  one  case  a  flat  plate  of  iron  moves  parallel  to  the  forme  and 
comes  in  contact  with  it,  causing  the  impression  on  the  paper, 
while  in  the  other  case  a  cylinder  revolves  over  the  surface,  which 
travels  in  gearing  with  the  cylinder. 

Space  does  not  permit  of  any  sketch,  however  slight,  of  the 
origin  and  progress  of  type-printing  machinery.  We  can  only 
refer  to  what  may  be  regarded  as  representative  appliances  in 
present  use.  In  America  all  kinds  of  apparatus  for  printing  are 
called  "presses";  in  England,  however,  an  appliance  of  a  more 
automatic  character  than  the  hand -press  is  usually  called  "a 
machine."  As  the  hand -press  is  now  almost  obsolete,  this  dis 
tinction  will  probably  be  abandoned,  and  the  shorter  and  more 
expressive  word  "press"  be  applied  to  all.  Venturing  to  adopt 
this  suggestion,  we  may  say  that  of  platen  presses  there  are  the 
hand-press,  the  treadle  platen  press,  and  the  steam  or  other  power- 
driven  press. 

Fig.  10  is  a  view  of  the  Albion  press.  It  is  wholly  of  iron  and  Hand- 
steel.  Although  this  press  is  nearly  superseded,  it  is  desirable  press, 
to  point  out  its  component  parts,  as  they  indicate  the  general 
principles  on  which  all  typographic  machinery  is  based.  The  flat 
plane  on  which  the  type  is  laid  is  called  the  bed  of  the  press ; 
the  other  flat  plane  which  moves  vertically  and  presses  the  paper 
on  the  type  is  the  platen.  These  are  the  two  essential  parts  of 
the  press.  The  platen  is  perfectly  smooth  and  level  on  its  under 
surface,  in  order  to  give  the  whole  of  the  type  forme  an  equable 
pressure.  It  is  mounted  in  a  strong  iron  frame,  with  a  cross- 
piece  or  head.  The  platen  is  propelled  by  a  piston,  which  moves 
up  and  down.  The  power  is  gained  by  bringing  an  inclined  bar 
of  steel  perpendicular  to  the  direct  line  of  pressure,  and  in  doing 
so  the  piston  is  forced  down.  This  steel  bar  is  the  chill,  shaped 
like  an  elbow.  At  one  end  is  a  bar  or  handle  which,  on  being 
pulled  towards  the  operator,  straightens  the  chill  or  brings  it  into 
the  vertical  position.  At  the  sides  are  guide-plates  fixed  into  the 
frame,  to  preserve  the  parallelism  of  the  platen,  for  the  slightest 
vibration  or  lateral  movement  would  prevent  a  clear  sharp  im 
pression  being  taken.  There  are  appropriate  appliances,  such  as  a 
helical  spring,  fixed  on  the  head  of  the  press,  whereby  the  platen 
raises  itself  when  the  pressure  is  not  required.  In  order  to  bring 
the  forme  readily  under  the  platen,  and  to  withdraw  it  so  that  it 
may  be  inked  and  the  sheet  to  be  printed  placed  in  position,  the 
table  is  mounted  on  a  carriage,  that  runs  on  two  rails  by  turning 
a  handle  connected  with  two  endless  bands.  The  paper  is  fixed  to 
certain  marks  on  the  tympan,  a  kind  of  metal  frame  hinged  on  to 
the  carriage,  when  it  is  in  a  sloping  position.  This  ensures  the 
paper  being  printed  in  the  exact  place  required.  The  tympan, 
over  which  calico  or  parchment  is  stretched,  is  double,  and  contains 
within  it  a  pad  of  paper  or  a  piece  of  blanket,  to  moderate  the  force 
of  the  impression  of  the  platen.  To  it  is  hinged  another  metal 
frame,  the  frisket,  which  is  covered  with  paper,  cut  to  correspond 
with  the  shape  of  the  type  forme  on  the  press.  The  ink  is  applied 
with  a  cylinder  or  roller,  which  revolves  in  an  iron  frame,  and  is 
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covered  about  an  inch  thick  with  a  composition  of  glue  and  treacle 
or  of  glycerin  or  other  substance.  The  ink  is  spread  out  with  a 
palette  knife  or  similar  appliance  on  a  table 
adjoining  the  press,  and  by  repeatedly  re 
volving  the  roller  over  it,  it  becomes  coated 
with  an  extremely  thin  film  of  ink. 
The  roller  is  then  moved  over  the 
surface  of  the  forme  on  the  press, 
until  sufficient  ink  has  been  trans 
ferred  to  it.  This  is  called  rolling, 
and  is  a  very  important  part  of 
press-work,  for  if  inefficiently  per 
formed  there  will  be 
too  much  ink  on 


FlG.  10. — Albion  press. 


the     impres 
sion,    or    even 
blotches,  which 
are  called  monks,  or  the 
'._  print  will  be  too  pale  or 
---  grey  in  places,  such  im 
perfections  being  called 
friars.       The    sheet    of 
paper   to  be  printed   is 
next  laid  on   the  tym- 
pan,  to  pins  serving  as 
uides.      The   frisket    " 


folded  down  on  the  tyinpan,  which  is  in  turn  folded  down  on  the 
forme  with  the  right  hand,  while  with  the  left  the  handle  is  turned 
and  the  press  carriage  brought  under  the  platen.  The  bar  is  pulled 
by  the  right  hand,  the  handle  turned  the  reverse  way  with  the 
left  hand,  the  carriage  brought  out  again,  the  tympan  raised,  the 
frisket  opened,  and  the  printed  sheet  removed,  the  tympan  being 
ready  to  receive  another  white  sheet.  The  frisket  serves,  among 
other  things,  to  keep  the  edges  and  parts  of  the  sheet  not  required 
to  be  printed  from  being  discoloured  by  contact  with  the  ink  or 
the  sides  of  the  forme,  and  to  aid  in  steadying  the  sheet  when  the 
tyinpan  is  depressed  and  in  the  removal  of  the  sheet  when  it  is 
raised.  Such  is  a  bare  outline  of  the  method  of  printing  at  a 
hand-press, — one  necessarily  imperfect  from  a  technical  point  of 
view,  but  sufficient  to  indicate  the  essentials  of  the  operation. 

Another  press  which  has  been  much  used  is  the  Columbian, — a 
name  given  to  it  by  its  inventor,  Clymer,  an  American.  The 
power  is  gained  by  an  ingenious  combination  of  levers.  Two  of 
these  are  connected  by  a  rod  with  the  bar  handle,  which  is  in  itself 
a  lever.  The  platen  is  attached  to  the  head  by  a  strong  iron  bolt, 
the  descent  being  made  steady  and  regular  by  vertical  guides.  It 
is  counterbalanced  by  a  powerful  lever  or  beam,  having  an  adjust 
able  weight  shaped  like  an  eagle,  which  raises  it  automatically. 
In  the  bar  handle  is  a  screw  stop  by  means  of  which  the  length  of 
the  lever  rod  can  be  adjusted  and  its  pressure,  or  the  pull,  per 
fectly  regulated. 

Nine  distinct  processes  have  thus  to  be  gone  through  in  order 
to  print  one  side  of  a  sheet  of  paper  at  a  hand-press  : — (1)  inking 
the  roller,  (2)  inking  the  forme,  (3)  laying  the  sheet  on  the  tympan, 
(4)  folding  down  the  tympan,  (5)  running  in,  the  forme  under  the 
platen,  (6)  taking  the  impression  by  depressing  the  platen,  and  then 
immediately  afterwards  allowing  it  to  raise  itself  by  means  of  the 
counterpoise  or  spring,  (7)  running  out  the  forme,  (8)  lifting  the 
tympan  and  frisket,  and  (9)  removing  the  sheet.  The  object  of 
successive  improvers  of  the  printing  press  has  been  to  render  the 
apparatus  more  automatic,  or  to  substitute  for  it  a  "  machine " 
that  will  reduce  these  nine  operations  to  the  minimum.  In  modern 
machines  this  has  been  effected  to  the  extent  of  rendering  necessary 
only  three  of  them— (1)  laying  on  or  "feeding"  the  sheets,  (2)i 
applying  the  motive  power,  (3)  taking  off  or  delivering  the  sheets  ; 
and  rotary  machines  both  feed  and  deliver  themselves  auto 
matically.  Nearly  all  cylinder  machines  have  a  delivery  apparatus, 
and  quite  recently  an  appliance  for  the  automatic  feeding  to  them 
of  single  sheets  of  paper  has  been  invented. 

With  respect  to  the  platen  press  we  notice  first  that  which  is 
capable  of  being  driven  by  a  rotating  shaft  or  wheel.  It  should  be 
observed  that  the  adoption  of  the  rotatory  principle  was  essential  to 
the  acceleration  of  speed.  This  was  recognized  by  the  projector  of 
the  machine J  press,  William  Nicholson,  and  by  Frederick  Koenig, 
who  first  brought  the  invention  into  use  and  constructed  a  practical 

1  The  best  account  of  its  invention  is  contained  in  a  series  of  articles  by  Mr 
William  Blades  in  the  Printers'  Register,  1883-84,  and  Th.  Goebel's  Friedrich 
Koenig  vtul  die  Erfindung  der  Schnellpresse  (Stuttgart,  1883).  This  last  lias 
been  translated  into  French  by  Paul  Schmidt,  F.  Koenig  et  I' Invention  de 
la  Presse  JfteantyiH  (Paris,  1885). 


press.  The  essential  arrangements  of  every  machine  are  four,  their 
respective  objects  being  (1)  to  feed  in  the  paper,  (2)  to  ink  the 
forme,  (3)  to  print  the  sheet,  and  (4)  to  deliver  or  take  it  off. 

The  treadle  platen  press  is  the  simplest  of  machine  presses  capable  Treadle 
of  being  worked  by  a  wheel.      When  other  motive  power  is  not  platen 
available  it  is  driven  by  a  treadle,  like  that  of  a  lathe.     The  type  press, 
forme  is  usually  secured  by  clamps  on  an  almost  vertical  bed  (fig.  11), 
and  the  platen  rocks  backwards  and  forwards,  being  thus  brought 
in  contact  with  the  type 
on  the  bed.     Just  before 
the  impression  is  taken, 
the  two  surfaces  are  mo 
mentarily  parallel.     The 
inking  is  effected  by  small 
composition    rollers,    ad 
justed  in  a  roller  carrier 
swinging  on  a  pivot.   The 
rollers  receive  ink   from 
a  "fountain"  or  duct  of 
ink   at    the    top    of   the 
machine,  below  which  is 
an  arrangement,  such  as 
a  revolving  disk,  for  dis-  fl 
tributing  the  ink.      The  "      -'SS^ 
constant   motion   of   the  F'o-  ll.— Minerva  press, 

rollers  and  of  the  revolving  ink  disk  is  equivalent  to  the  manual 
movements  of  the  operator  who  "  rolls  "  at  the  hand-press.  The 
rollers  are  carried  by  self-acting  appliances  over  the  face  of  the 
forme,  and  return  to  the  ink  table  to  be  replenished  with  ink, 
after  which  the  impression  takes  place.  The  sheet  to  be  printed 
is  placed  in  proper  position  on  the  platen,  which  is  covered 
with  paper  or  parchment,  and  is  secured  there  during  the  move 
ment  of  the  platen  by  movable  fingers  called  grippcrs.  The 
platen  on  advancing  brings  the  paper  in  contact  with  the  type 
forme ;  after  the  printing  it  returns  to  its  original  position, 
when  the  sheet  is  removed  and  another  sheet  adjusted  ready  for 
being  printed.  The  treadle  platen  press  is  only  adapted  for 
work  on  paper  of  small  size,  up  to  half  sheet  demy,  but  within 
this  limit  it  is  greatly  superior  to  the  hand-press.  If  sufficiently 
strong  and  well  built,  it  gives  a  far  more  powerful  impression,  and 
it  occupies  about  a  sixth  of  the  space.  Its  great  merit,  however, 
is  its  superior  speed.  The  hand-press,  when  worked  by  two  men, 
one  rolling  the  types  and  one  pulling  the  handle  of  the  press, 
produces  only  about  250  impressions  per  hour.  The  treadle  press 
is  worked  by  a  boy,  who  has  only  to  depress  the  treadle  with  his 
foot,  and  lay  on  and  take  off  the  sheets  with  his  hands,  and  he 
can  work  at  the  rate  of  more  than  1000  per  hour.  The  treadle 
press  is  also  superior  to  the  hand-press  in  the  uniformity  of  its 
results,  since  the  automatic  inking  ensures  a  greater  regularity  in 
the  colour  of  the  impressions  than  with  the  old  hand-inking  process. 

The  ordinary  or  "double"  platen  press  was,  in  principle,  very  Double 
similar  to  the  hand-press.  It  was  about  13  feet  long.  The  platen,  platen 
in  the  centre,  was  massive,  as  the  machine  printed  sheets  as  large  press, 
as  double  demy,  and  it  had  a  perpendicular  motion,  being  guided 
in  grooves  and  worked  by  a  connecting  rod  fixed  to  a  cross  beam 
and  crank,  which  acquired  its  motion  from  the  main  shaft.  In  other 
respects  the  machine  differed  from  the  hand-press  in  having  two 
type  beds  or  coffins  and  two  inking  tables  arranged  at  the  ends  of 
the  carriage,  which  travelled  backwards  and  forwards,  being  worked 
by  a  drum  underneath.  The  paper  to  be  printed  was  laid  to  marks 
on  the  frisket,  and  this  was  hinged  on  the  tympan,  which  in  turn 
was  fastened  to  the  end  of  the  coffin  by  hinges  or  joints.  The  frisket 
and  tympan  were  opened  by  running  up  bars  at  suitable  positions. 
After  a  newly  printed  sheet  was  removed,  another  was  placed  on 
the  frisket,  which  as  the  carriage  moved  ran  down  the  bars  and 
closed  on  the  sheet,  which  then  received  its  impression.  This 
arrangement  was  dangerous  to  the  boys  who  had  to  lay  on  the 
sheets. 

Formerly  it  was  thought  that  the  very  finest  printing  could  not 
be  done  by  a  cylinder  impressing  a  forme  in  the  progress  of  its  re 
ciprocating  motion,  for  that  was  liable  to  slur  or  blur  the  im 
pression.  Hence  platen  presses  were  employed  for  the  best  work. 
Of  recent  years  engineers  have  brought  the  cylinder  press  to  such 
perfection  that  there  is  not  the  slightest  danger,  under  the  super 
intendence  of  a  capable  man,  of  any  slur.  Working  quite  as  well 
as  the  platen  press,  the  cylinder  press  is  enormously  quicker  and 
more  productive  ;  it  requires  less  driving  power  ;  and  much  better 
inking  is  obtained,  which  is  all-important  for  fine  woodcut  print 
ing.  Accordingly,  for  even  the  best  illustrated  book-work,  the 
platen  power-press  is  now  almost  entirely  superseded  by  the 
cylinder. 

Cylinder  machines  are  of  two  kinds, — (1)  presses  in  which  the 
type  is  on  a  flat  plane  and  (2)  those  in  which  the  type,  or  more 
correctly  the  impressing  surface,  is  cylindrical.  The  first  are  called 
cylinder  presses,  the  second — a  development  of  the  first — the  rotary 
web  presses. 

The   simplest  kind  of  mechanical   press  is  called   the   single- 
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Single-  cylinder  or  one-sided  machine,  which  hcis  been  recently  brought 
cylinder  to  the  highest  state  of  perfection  by  Mr  Samuel  Bremner.  It  is 
press.  generally  used  for  commercial  and  fine  book -work  on  one  side 

of  the  paper.     There  are  different  varieties  of  cylinder  machines, 

distinguished  by  trade-marks  or  the  names  of  their  makers  ;    but 

the  general  principles,  apart  from  details,  are  practically  identical. 

There  is  a  strong  cast-iron  frame,  with  bearings  to  carry  the  cylinder, 

which  runs  across  the  machine  transversely,  nearly  in  the  centre. 

The  cylinder  revolves  by 

gearing  connected  with  a 

main    shaft,    which    also 

works    the    other  moving 

parts.   This  shaft  is  turned 

by  a  wheel  for  hand 

or  steam  power. 

The  table 

for 


upon  the  tympan  and  folding  it  down  on  the  forme  are  superseded 
by  the  presentation  of  the  paper  to  the  grippers  ;  and  the  taking-off 
of  the  sheet  after  raising  the  tympan  is  superseded  by  removing  it 
when  released  by  the  grippers  and  laying  it  on  the  adjacent  table, — 
both  immeasurably  easier  operations  and  done  much  more  rapidly. 
Indeed  both  laying-on  and  taking-off  may  be  done  automatically, 
as  is  explained  below.  The  result  is  that,  while 'two  men  are  re 
quired  to  print  a  sheet  of  book-work  on  one  side  of  the  paper  at 

the  speed  of  2fiO 
an  hour  at  the 
hand-press,  ma 
chines  of  this 
class  worked  by 
one  operator 
print  about  1200 
\\per  hour.  Even 


Advan 
tages  of 
single- 
cylinder 
machine 
over 
haml- 
presses. 


FIG.  12.— Extra-colour  Bremner  machine,  with  sheet-flyers. 


carrying  the  type  is  also  provided  with  a  flat  inking  board  of  wood 
or  iron,  used  for  distributing  the  ink.  It  travels  backwards  and 
forwards,  that  is,  with  a  reciprocating  motion.  At  one  end  of  the 
machine  is  the  feeding-board,  on  which  the  pile  of  paper  to  be  printed 
is  placed.  The  layer-on  places  each  sheet  against  metal  marks,  con 
sisting  of  rectangular  pieces  of  steel  or  brass  mounted  on  a  bar  under 
neath,  which  rises  and  falls  according  as  the  sheet  is  being  laid  to 
and  taken  away  from  them.  When  placed  against  these  marks,  en 
suring  correct  "lay,"  the  sheet  is  seized  by  grippers  or  light  metal 
claws  fixed  on  a  bar  inside  the  cylinder.  These  clutch  the  sheet 
and  carry  it  forward  round  the  cylinder,  which  in  its  revolution 
brings  it  forcibly  in  contact  with  the  type  forme  moving  forward 
underneath,  when  the  impression  is  effected.  Immediately  after 
the  grippers  release  their  hold,  and  the  sheets  are  removed  singly 
by  an  attendant  called  a  takcr-off,  or  by  a  mechanical  automatic 
arrangement  called  a  flyer,  and  deposited  on  the  taking-off  board. 
At  the  end  of  the  machine  farthest  from  the  laying-on  board  is 
fixed  a  trough,  which  contains  the  ink  ;  it  is  fitted  with  the  duct 
roller  of  cast-iron,  which  revolves  by  means  of  a  band  or  ratchet- 
wheel  and  pawl.  A  flat  bar  or  knife  with  a  thin  edge  is  set  up 
against  the  metal  roller  lengthways  by  adjusting  screws,  which 
regulate  the  passage  of  the  ink,  and  permit  a  thin  film  to  pass  the 
knife.  A  coniposition  roller,  called  a  vibrator,  is  fixed  underneath, 
which  takes  off  the  ink  that  has  already  been  deposited  on  the  duct 
roller  and  leaves  a  ridge  or  strip  of  it  on  the  inking  slab.  As  the 
carriage  returns,  this  strip  of  ink  is  distributed  on  the  inking 
table  by  rollers  placed  diagonally  across  the  machine.  The  diagonal 
position  gives  them  a  waving  motion  ;  hence  they  are  called  wavers. 
The  inking  of  the  forme  is  done  by  another  set  of  rollers  called 
inkers,  placed  near  the  impression  cylinder.  The  inking  rollers 
receive  their  ink  from  what  is  distributed  on  the  table  and  coat  the 
type  while  it  is  passing  underneath  them. 

Thus  the  nine  operations  of  the  hand-press  requisite  to  print  one 
impression  are  greatly  reduced.  The  bed  carrying  the  type  to  and 
fro  from  the  point  of  impression  moves  mechanically,  superseding 
the  running  in  and  out  of  the  carriage  by  the  rounce  and  handle 
of  the  hand-press.  The  inking  table,  although  independent,  forms 
part  of  the  type  table,  and  some  of  the  rollers  distribute  and  others 
ink,  this  again  being  done  mechanically  and  without  a  second 
operator.  The  platen  and  the  tympan,  as  well  as  the  levers  by 
which  the  impression  is  given,  are  in  effect  combined  in  the 
cylinder,  which  rotates  by  gearing,  the  pressure  being  applied 
during  the  motion  of  the  table  itself.  The  laying-on  of  the  sheet 


convey  a  com 
plete      idea     of 
the  enormously  in 
creased  productive 
ness  of  the  cylin 
der  machine 
over  that  of 
the  press.  P.y 
the    latter,    the 
largest  sheet  prac 
tically  that  could  be 
printed     was      double 
demy,  23  x  35  inches,  the 
superficies  of  which  is  8' '5 
'    square  inches ;  single-cylinder 
machines  are  now  made  to  print 
eight    sheet    double     crown,     the 
superficies  of  which  is  4800  square 
inches.     These  sheets  being  afterwards 
cut  up  into  double  crown  sheets,  the  pro 


ductiveness  of  the  machine  to  the  press  would  be,  per  hour,  about 
8000  to  250. 

As  already  mentioned,  a  self-acting  feeding  apparatus  has  been 
invented  for  supplying  single  sheets  to  cylinder  machines.  The 
pile  of  paper  is  laid  on  a  feeding  board  or  table,  between  gauges. 
A  pneumatic  tube  takes  up  one  sheet  at  a  time;  it  is  then  run 
down  tapes  to  a  point  at  which  india-rubber  fingers  bring  it  to  the 
side  lay  of  the  machine,  and  it  is  printed  with  perfect  accuracy  of 
register.  Once  started,  the  machine  works  automatically,  and  the 
services  of  both  layer-on  and  taker-off  are  dispensed  with. 

We  may  now  describe  that  class  of  machines  by  which  the  paper  Perfect- 
is  printed  on  both  sides,  or  perfected,  during  one  passage  through  ing 
the  machine.  The  Applegath  and  Cowper  or  ordinary  machine  presses, 
has  two  impression  cylinders,  having  a  continuous  rotary  motion 
towards  each  other.  The  frame  is  necessarily  long,  usually  about 
15  feet,  and  the  width  of  the  machine  about  5  feet,  these  dimensions 
depending  upon  the  size  of  the  sheet  to  be  printed.  The  table  or 
carriage  is  double,  containing  two  beds  for  the  two  formes  of  type, 
to  impress  the  two  sides  of  the  paper,  and  two  distributing  tables 
for  the  ink.  At  each  end  is  a  complete  roller  apparatus,  consisting 
of  duct,  duct  roller,  vibrator,  and  wavers.  Close  to  the  large 
cylinders  on  each  side  are  the  inking  rollers.  The  table  has  a 
reciprocating  motion,  as  in  a  single-cylinder  machine.  The  dis 
tinctive  feature  is  the  ingenious  manner  in  which  the  sheets  are 
printed  first  on  one  side  and  then  on  the  other.  This  is  effected 
by  carrying  them  over  cylinders  and  drums  by  means  of  tapes. 
The  pile  of  sheets  stands  on  a  high  table  placed  at  one  end. 
The  sheet  is  fed  into  the  apparatus  and  led  round  an  entry  drum  ; 
thence  it  is  carried  round  the  large  right-hand  impressing  cylinder, 
and  underneath  this,  on  the  table,  which  is  moving  at  the  same 
speed  as  the  cylinder,  is  the  inner  forme  properly  inked.  The 
paper  thus  receives  an  impression  on  one  side.  It  is  next  led  up 
to  the  right-hand  drum,  which  it  passes  over,  the  printed  side  of 
the  sheet  being  then  downwards.  Continuing,  it  is  brought  under 
the  second  or  left-hand  drum  and  on  to  the  left-hand  impression 
cylinder,  which  it  passes  with  the  printed  side  still  downwards,  or 
next  to  the  cylinder,  exposing  the  other  side  to  the  type  of  the 
outer  forme  on  the  table  underneath.  The  drums  have  thus  re 
versed  the  position  of  the  paper  :  the  side  which  was  outside  when 
passing  the  first  forme  is  inside  when  passing  the  second  forme, 
which  accordingly  prints  the  sheet  on  the  opposite  or  blank  side. 
The  sheet  is  finally  run  out  by  the  tapes  and  delivered  in  the  space 
between  the  large  cylinders,  seized  by  a  taking-off  boy,  and  deposited 
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on  a  table  or  taking-off  board.  This  press  is  known  as  the  drop- 
bar  perfecting  machine,  owing  to  a  peculiarity  of  the  arrangement 
by  which  the  paper  is  conveyed  into  the  tapes.  In  front  of  the 
feeding  table  is  a  rod  or  bar  of  steel,  along  which  are  fitted  several 
metal  disks  or  bosses  about  half  an  inch  thicker  than  the  bar  itself. 
These  can  be  shifted,  by  means  of  sinall  screws,  to  any  position 
along  the  rod  to  suit  the  size  of  the  sheet  to  be  printed. 
To  this  bar  is  fixed  a  short  arm,  with  a  pulley  at 
the  end,  which  works  round  a  wheel  attached 
to  a  cam  with  a  dip.  Every  time  the 
pulley  drops  into  the  dip,  the  bar  de 
scends  upon  the  paper,  which  is  laid 
to  marks  at  the  front ;  and  the 
bar,  possessing  a  rotary  mo 
tion  from  the  tapes,  runs 
Jk\  '"^Mhe  sheet  between  a  roller 


and  a  small  drum  on  to  the  inner  forme  cylinder,  as  already  stated. 
Other  kinds  of  machines  are  distinguished  as  the  web,  having  a 
web  or  a  series  of  broad  tapes  which  lie  on  the  laying-on  board  and 
are  fastened  to  a  small  drum  underneath  it.  The  drum  has  a  series 
of  small  cogs,  and  when  it  is  forced  forward  it  moves  the  web  or 
tapes  in  the  same  direction.  The  sheet,  having  been  laid  to  a 
back  mark  on  the  tapes,  is  propelled  between 
two  revolving  rollers  and  thus  taken  into  the 
machine. 

There  are  several  distinct  types  of  per 
fecting  presses  in  use,  but  we  can  only 
notice  one  or  two.      In  the  Anglo- 
French  machine,  which  was 
vented    in    England  but    im 
proved  in  France,  grippers  ^p-"!1' 
are  used  instead  of  tapes  and  l^j    I;  jilt 
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FIG.  13.— Marinoni  combined  perfecting  and  duplex  single-cylinder  machine. 


the  intermediate  drums  for  conveying  the  sheet  from  one  cylinder 
to  the  other.  The  cylinders  are  on  a  level,  but  alternately  rise  and 
fall,  allowing  the  sheet  to  clear  the  forme.  Quite  recently  a  single- 
cylinder  perfecting  press  has  been  invented.  The  cylinder  is  double 
the  usual  size  and  has  two  printing  surfaces  and  a  double  set  of 
grippers.  Two  sheets  are  printed  at  each  revolution,  the  first  being 
the  white  paper  and  the  second  the  partly  printed  sheet  which  has 
immediately  preceded  it.  The  sheet  is  fed  in  as  to  an  ordinary  single 
side  press,  printed  on  one  side,  taken  off,  reversed,  again  gripped, 
and  perfected,  when  it  is  automatically  delivered  on  the  table. 

It  has  been  mentioned  that 
250  sheets  or  a  token  per  hour, 
printed  on  one  side  only,   re 
present  the  work  of  two  men  at 
the  hand-press.      Two    youths 
at  a  perfecting  machine  will 
complete    from    1200    to 
2000  copies  per  hour,        ,,-'' 
equal  to  4000  im 
pressions  on 


one  side  only, — an  increase  of  about  sixteenfold.  This,  however, 
does  not  represent  the  whole  of  the  superiority  of  these  machines. 
Sheets  much  larger  than  double  crown  (20  x  30  inches)  can  hardly 
be  worked  at  a  press  ;  the  machine  perfects  a  sheet  nearly  double 
this  size — 50  x  40  or  four  royal,  so  that  the  proportionate  product 
of  the  machine  to  the  press  is  about  as  32  to  1. 

Perfecting  machines  are  not  so  much  used  for  book-work  as 
formerly.  The  single-cylinder  machine  has  been  brought  to  such 
perfection,  and  is  so  superior  in  its  inking  arrangements,  that 
printers  prefer  it.  In  America  nearly  all  machines  are  one-sided. 
For  newspapers  of  limited  circulation,  however,  the  perfecting 
machine  is  well  adapted.  Complete  copies  of  a  journal  are  produced 
as  soon  as  the  machine  is  started  ;  extra 
copies  can  be  worked  off  while  news 
agents  are  waiting  ;  and  a  number  of 
sheets  need  not  be  printed  off  on 
one  side  to  be  completed  when 
a  sudden  demand  arises. 

Fig.  13  shows  a  new  form 
of     French     perfecting 
machine  for  printing 
book  -  work,     the 
Marinoni 


FIG.  14. — Walter  machine. 


bined  perfecting  and  duplex  single-cylinder  machine.  The  improve 
ment  in  this  machine  over  the  perfecting  two-cylinder  machine  de 
scribed  above  consists  in  the  alteration  of  some  mechanical  parts,  so 
that  the  same  machine  can  be  used  for  printing  sheets  either  on 
both  sides  or  on  one  side  only.  It  therefore  serves  the  purpose  of 
two  single -cylinder  machines  or  of  one  perfecting  machine,  the 
change  from  one  to  the  other  being  very  simple. 

The  rotary  press  differs  essentially  from  the  cylinder  machine. 
In  the  former  the  printing  surface  and  the  impressing  surface  both 
rotate  continuously,  and  the  paper, — not  cut  up  into  single  sheets, 
but  carried  between  the  two  cylinders  in  a  roll  or  web,  like  a  ribbon, 


— receives  successively  an  impression  on  each  side,  after  which  it  is 
cut  up  into  sheets  of  the  proper  size  and  folded  as  it  is  run  out,  the 
sheets  being  deposited  on  a  table  ready  for  removal. 

As  representative  of  this  class  of  machines  we  may  take  the  Walter 
Walter   press,   whose   mechanical    arrangement  is   shown  in   fig.  press. 
14.     The  paper  to  be  printed  from,  a  continuous  web  about  8000 
yards  in  length,  is  wound  on  a  small  roller  at  P.     It  is  passed  over 
a  tension  roller,  and  then  over  the  damping  cylinders    W,  W, 
and  thoroughly  wetted  on  both  sides.     The  damping  cylinders  are 
hollow,  and  contain  sponges  from  which  the  water  is  distributed  by 
centrifugal  force,  the  outside  of  the  cylinder  being  covered  with 
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blankets.  The  paper  next  passes  on  to  the  printing  cylinders 
T,  T',  on  which  the  printing  surface — not  composed  of  movable 
types  but  of  stereo  plates — is  fixed,  and  to  the  impression  cylinders 
/,  /'.  The  printing  cylinders  contain  each  the  plate  in  curvilinear 
shape,  constituting  the  forme  for  one  side  of  the  paper.  The  web 
is  led  between  the  printing  and  the  impression  cylinders,  as  shown 
by  the  dotted  line.  After  being  printed  on  one  side  by  T,  it 
travels  round  I  and  receives  an  impression  on  the  other  side  from 
y,  thus  being  "perfected."  It  then  passes  on  to  the  cutting 
cylinders  K,  K,  one  of  which  has  a  serrated  knife,  which  enters 
the  paper,  and  on  the  application  of  tension  divides  the  web, 
causing  the  peculiar  saw-like  edge  seen  in  copies  of  journals  printed 
on  rotary  machines.  The  paper  is  next  carried  in  over  tapes  to  the 
point  where  the  complete  severance  takes  place.  Soon  after  they 
encounter  a  pendulous  frame,  which  delivers  them  in  two  piles 
on  to  the  tables  x,  x,  whence  they  are  removed.  There  is  an  ink 
supply  trough  a,  which  is  connected  with  the  distributing  rollers 
by  a  revolving  metal  roller  b.  The  distributing  rollers  of  metal 
.are  marked  /,  g,  h,  i,  and  the  rollers  which  ink  the  forme,  made  of 
the  ordinary  composition,  are  marked  k,  k. 

The  average  rate  of  speed  of  the  "Walter  press  is  12,000  per  hour, 
the  sheets  being  printed  on  both  sides.  In  this  apparatus  every 
thing  is  automatic  :  there  is  self-feeding  and  self-delivery,  the  web 
of  paper  at  one  end  being  transformed  into  properly  printed  single 
sheets  at  the  other.  The  machine  requires  only  one  man  to  super 
intend  its  general  working,  including  the  replacing  of  the  web 
when  printed  and  the  removal  of  the  successive  piles  of  sheets. 
In  respect  of  speed,  if  the  perfecting  machine  is  to  the  hand-press 
as  32  to  1,  the  rotary  will  be  to  the  hand-press  as  96  to  1.  The 
Walter  press,  requiring  a  space  of  only  about  14  feet  by  5,  is  not 
more  remarkable  for  its  speed  and  economy  than  for  its  simplicity 
of  construction  and  its  compactness.  And  the  same  remark  applies 
to  several  other  machines,  such  as  the  Victory,  the  Hoe,  and  the 
Prestonian,  which  have  since  come  into  use.  Their  general  appear 
ance  is  that  of  a  collection  of  small  cylinders  or  rollers,  through 
which  the  paper  seems  to  fly  at  railway  speed,  issuing  forth  in  two 
descending  torrents  of  sheets  accurately  cut  into  lengths.  Without 
such  machinery  the  prodigious  issues  of  some  of  the  morning 
journals  would  not  be  possible.  One  daily  paper  averages  a  circu 
lation  of  more  than  a  quarter  of  a  million.  This  enormous  number 
of  sheets  are  printed  in  about  four  hours,  owing  to  the  type  matter 
being  stereotyped  and  placed  on  several  presses. 

Printing  from  webs  of  paper  instead  of  single  sheets  will  probably 


from  be  adopted  in  the  future  for  all  newspapers  and  even  books  of  large 
webs  of  circulation.  Hand-feeding  is  limited  by  the  ability  of  the  operator 
paper.  to  lay  the  sheets  on  the  feeding-board  with  the  necessary  accuracy. 
One  chief  obstacle  to  the  more  general  adoption  of  rotary  printing 
is  the  expense  of  stereotyping  the  type  formes.  Although  a 
machine  has  been  constructed  in  which  movable  types  can  be 
placed  round  the  periphery  of  an  impressing  cylinder,  it  cannot 
compete  with  the  Walter  and  other  presses  using  stereo  plates.  The 
problem  of  printing  directly  from  flat  formes  of  ordinary  types,  as 
well  as  from  stereotypes,  with  paper  supplied  in  the  roll,  is  one 
that  may  be  commended  to  engineers.  The  saving  in  stereotyping 
in  many  cases  would  be  very  considerable  ;  but,  even  where  this  is 
not  an  object,  the  readiness  and  ease  with  which  the  type  could 
be  manipulated  would  ensure  for  such  an  apparatus  admission  into 
offices  where  the  large  rotaries  of  the  present  day  are  inadmissible. 
It  would  also  enable  illustrated  journals  to  be  printed  from  the 
web.  The  pictures  introduced  into  some  of  our  daily  journals  are 
very  rude  when  compared  with  those  in  periodicals  printed  on  flat 
bed  machines.  This  is  owing  partly  to  the  distortion  that  arises 
when  the  cast  from  a  flat  block  is  accommodated  to  a  curved  sur 
face,  partly  to  the  fact  that  stereotyping  does  not  give  the  fine  and 
delicate  reproduction  that  electrotyping  supplies,  and  partly  to  the 
imperfect  inking  powers  of  the  machines.  Quite  recently  a  plan 
has  been  patented  whereby  curved  electrotypes  of  pictures  can 
be  fastened  to  blank  or  depressed  portions  of  an  ordinary  curved 
stereo  plate  ;  but  the  method  is  not  always  practicable.  With  a 
flat-bed  machine  the  forme  to  be  printed  from  might  be  of  a  com 
posite  kind, — partly  movable  types,  partly  stereotype,  and  partly 
electrotype.  One  difficulty  of  constructing  a  web  printing  machine 
with  a  flat  bed  is  that  of  turning  the  sheet  so  that  it  may  be  printed 
almost  simultaneously  on  both  sides.  It  would  have  to  be  reversed 
by  the  continued  rotary  movement  of  the  cylinder.  This,  however, 
is  quite  within  the  limits  of  practicability,  and  experiments  are 
now  being  made  to  devise  a  machine  with  this  feature. 
Roller  For  about  three  centuries  after  the  invention  of  printing  the 
composi-  formes  were  inked  by  leather  balls.  When  machine  presses  were 
tion.  introduced,  their  earliest  inventor  tried  to  use  cylinders  covered 
with  leather  ;  but  the  plan  was  most  unsatisfactory,  until  a  subse 
quent  inventor  adopted  a  composition  of  glue  and  treacle,  which 
was  cast  into  cylinders  having  an  inner  "stock "  of  metal  or  wood. 
For  about  half  a  century  this  composition  was  used  exclusively  for 
both  hand  and  machine  presses.  Since  then  glycerin  has  been  in 
troduced  for  roller  making.  Hansard's  recipe,  in  use  when  the 
8th  edition  of  the  present  work  was  issued,  was — glue  4  parts, 


treacle  12  parts,  Paris  white  1  part.  But  a  much  better  composi 
tion  is  now  formed  of  glue  10  parts,  sugar  10  parts,  and  glycerin 
12  parts.  The  glycerin  has  the  property  of  always  keeping  the 
roller  moist  and  soft,  while  the  tendency  of  glue  and  treacle  is  to 
dry  and  harden.  A  glycerin  roller  lasts  much  longer  than  one  of 
glue  and  treacle. 

Printing  ink  has  peculiar  qualities.  It  is  required  to  change  from  Qualities 
the  soft  adhesive  state  in  which  it  is  applied  to  the  type  to  that  of  of  print- 
a  perfectly  hard  and  dry  substance  after  being  transferred  to  the  ing  ink. 
paper.  This  change  of  condition  must  be  under  control,  and  when 
air  is  excluded  the  ink  should  keep  in  good  order  any  length  of 
time.  During  its  application  to  the  type  its  solidification  should 
be  as  slow  as  possible,  and  unaccompanied  by  the  emission  of  any 
unpleasant  or  deleterious  odour.  It  ought  not  to  affect  the  rollers, 
and,  having  been  applied  to  the  paper,  its  action  should  be  confined 
to  a  very  slight  penetration,  just  sufficient  to  prevent  its  detach 
ment  without  injuring  the  surface  of  the  paper.  It  must  dry  into 
a  hard,  inodorous,  and  unalterable  solid.  The  ingredients  of  ink 
are  burnt  linseed  or  other  oil,  resin,  and  occasionally  soap,  with 
various  colouring  matters  ;  that  for  black  ink  is  usually  lamp  black, 
but  charcoal  and  other  cheaper  materials  are  occasionally  introduced. 
Ink  is  removed  from  types  and  blocks  by  detergents,  such  as  potash 
and  pearl  ash  ;  benzine  is  also  well  adapted  for  the  purpose. 

Colour  Printing. 

The  apparatus  previously  described  is  intended  for  monochrome  Printing 
printing,  whatever  be  the  shade  of  the  ink.  When  two  colours  or  in  two 
more  have  to  be  printed  in  one  composition,  there  must  be  a  colours, 
separate  type  forme  or  separate  engraving,  and  a  separate  printing, 
for  each.  Many  attempts  have  been  made  to  print  several  colours 
simultaneously  by  dividing  the  trough  or  manipulating  the  rollers. 
All  these  have  been  more  or  less  unsuccessful,  with  the  exception  of  a 
press  invented  by  Mr  W.  Conisbee,  which  prints  from  type  formes 
in  two  colours.  In  construction  it  is  somewhat  similar  to  the 
ordinary  single-cylinder  machine,  but  is  provided  with  two  sets  of 
inking  apparatus,  including  ductor,  wavers,  and  inkers,  each  of 
which  acts  totally  independent  of  the  rest.  The  cylinder  is  placed 
in  the  centre  of  the  machine  and  makes  two  continuous  revolutions, 
giving  an  impression  for  each  colour.  There  are  two  type  formes, 
each  containing  only  the  lines  to  be  worked  in  one  of  the  colours. 
These  are  in  two  beds  adjoining  one  another,  and,  the  circumference 
of  the  cylinder  being  equal  to  the  length  of  one  bed,  one  colour  is 
printed  by  the  first  revolution  and  the  other  by  the  second.  The 
sheet  is  thus  printed  twice  without  being  released  from  the  grippers, 
whereby  perfect  register  is  ensured.  The  speed  is  slow,  averaging 
300  to  400  complete  impressions  per  hour. 

The  method  by  which  the  beautiful  coloured  supplements  issued  Chromo- 
occasionally  with  illustrated  newspapers  are  printed  may  be  slightly  typo- 
referred  to.  A  copy  of  the  artist's  painting  is  first  of  all  made,  on  graphy. 
a  scale  regulated  by  the  size  of  the  reproduction.  This  being  sup 
plied  to  the  engraver,  an  outline  or  key  block  is  made  and  proofs 
pulled.  It  is  now  necessary  to  determine  the  tones  of  colour  to 
be  used, — a  process  demanding  great  experience.  The  key  block 
will,  if  printed  first,  afford  a  guide  for  the  registration  of  the  subse 
quent  printings ;  sometimes,  however,  that  is  reserved  for  a  later 
stage.  The  colours  on  which  the  subsequent  printings  are  done 
must  be  of  a  transparent  nature.  The  blocks  are  sometimes  pro 
duced  by  the  typographic  etching  process,  which  gives  a  softness, 
delicacy,  and  variety  unattainable  by  the  graver.  The  blending 
of  the  colours  is  the  most  delicate  task  the  printer  has  to  under 
take.  A  large  picture  is  often  printed  in  ten  or  more  workings, 
some  of  them  in  their  turn  intensifying  and  bringing  previous 
colour  workings  into  stronger  relief,  others  giving  shape  and  form 
to  the  picture.  Almost  to  the  end  of  the  process,  however,  the 
picture  will  want  vitality  ;  its  outlines  will  be  hard  and  bare,  or 
vague  and  undefined,  according  to  the  sequence  of  the  colours. 
Another  working  may  give  grey  tones  where  wanted,  and  may 
increase  the  depth  and  transparency  of  various  parts.  A  deep 
flesh  working  may  have  a  marked  effect  on  the  development ;  and, 
near  the  close  of  the  series,  if  the  entire  colouring  is  found  to  be 
too  warm,  it  may  be  corrected  by  over-printing  very  nearly  the 
whole  subject.  Chromo-typography  has  undoubtedly  made  great 
strides  during  the  past  twenty  years,  its  best  results  being  shown 
in  the  coloured  prints  for  illustrated  journals.  For  the  production 
of  pictures  for  commercial  and  artistic  purposes  chromo-lithography  Chromo- 
is  generally  resorted  to  on  account  of  its  relative  economy.  In  litho- 
lithography  for  typographic  purposes  the  line  has  to  be  cut  and  the  graphy. 
space  on  both  sides  removed  so  as  to  leave  the  line  alone  to  be 
charged  with  the  ink,  or  the  white  space  has  to  be  etched  away  with 
an  acid.  The  printing  of  isolated  points  too  is  easily  effected  from 
a  stone,  whereas  most  minute  labour  is  necessary  to  engrave  them. 
Typographic  etching  has  here,  however,  been  of  great  assistance. 
The  differences  of  printing  surface  caused  by  the  colours  are  met 
and  overcome  by  the  lithographic  stone  with  great  facility,  even 
when  the  spaces  are  largest  and  most  uneven  ;  it  is  quite  the  con 
trary  in  regard  to  typography,  wherein  the  work  has  to  be  charged 
with  ink  to  a  greater  extent  according  to  its  size,  and  the  quantity 
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of  ink  requisite  varies  with  the  fineness  of  the  strokes  and  of  their 
distance  apart.  Owing  to  this  we  see  in  most  letter -press  poly 
chromatic  prints  a  deficiency  of  transparency,  of  half- tints,  of  depth 
of  ground,  and  of  general  harmony.  Even  if  it  were  possible  to 
make  chromo  -  typography  as  easy  as  chromo-  lithography,  there 
would  still  be  the  obstacle  of  its  very  much  greater  cost,  owing  to 
the  expense  of  the  engraving  and  of  the  casts  from  the  key  block. 
In  chromo-lithography  the  designer  can  repeat  the  designs  for  the 
different  stones  by  a  process  that  costs  almost  nothing.  Also  in  the 
process  of  multiplying  the  blocks  the  deviation  in  the  register  of 
the  successive  colours  is  practically  unavoidable.  In  lithography 
the  surface  to  be  printed  is  nearly  level ;  hence  the  sheet  is  not 
shifted  and  twisted  or  stretched  in  places,  as  it  is  in  typography, 
owing  to  the  alternate  closeness  and  absence  of  contact  between  the 
sheets  and  the  raised  and  depressed  surface  of  the  block.  Whatever 
success  the  letter-press  method  has  attained  of  late  is  owing  to  the 
invention  of  electrotyping  and  process  blocks,  and  to  the  improve 
ment  of  machinery.  For  to  print  these  pictures  enormous  strength 
and  rigidity,  and  the  most  perfect  arrangements  for  securing  register, 
are  absolutely  essential. 

Recent  Changes. 

Progress  We  will  now  give  a  cursory  glance  at  the  changes  that  have 
iu  print-  been  effected  during  the  last  twenty-five  years  in  the  processes  and 
ing.  the  products  of  the  art  of  printing.  That  these  have  been  of  a 

most  drastic  kind  may  be  gathered  from  a  comparison  of  the 
appliances  figured  and  described  in  the  8th  or  the  previous  edi 
tions  of  the  Encyclopsedia  Britannica  with  those  referred  to  above. 
The  hand -press  has  been  almost  completely  superseded  by  the 
machine  press.  Cylindrical  impression  has  displaced  platen  impres 
sion,  and  the  finest  book- work  and  woodcut  work  are  done  on  a 
cylinder  press.  In  book-work,  indeed,  other  significant  changes  have 
taken  place.  Whereas  formerly  it  was  deemed  essential  that  the 
paper  should  be  damped  before  printing,  in  order  to  get  a  delicate 
and  perfect  impression,  some  of  the  finest  books  and  periodicals  are 
now  printed  on  dry  paper,  highly  calendered,  even  the  illustrated 
journals  and  some  of  the  evening  papers  being  so  worked.  Then, 
it  was  thought  necessary  for  the  safety  of  the  type  to  interpose  a 
thick  soft  blanket  between  it  and  the  pressing  surface,  whether 
cylinder  or  platen  ;  now,  it  is  found  equally  safe,  and  far  more 
conducive  to  a  good  impression,  to  make  the  packing  as  thin  and 
hard  as  possible.  Then,  fine  woodcuts  were  "brought  up"  by  the 
use  of  many  "overlays"  and  "underlays"  to  correct  inequalities  in 
the  surface  of  the  blocks  and  emphasize  some  of  the  parts  ;  now, 
although  the  art  of  "making  ready"  has  been  brought  to  great 
perfection,  the  fewer  and  thinner  the  overlays  employed  the  better. 
And  it  may  not  be  irrelevant  to  point  out  that  the  printing  of  wood 
cuts  has  improved  in  the  same  degree  as  the  engraving  of  them. 
Improve-  Perhaps,  however,  the  most  remarkable  change  is  that  made  in 
ments  in  newspaper  printing.  The  highest  achievement  mentioned  in  the 
news-  article  "Printing"  in  the  8th  edition  of  this  work  was  the  six- 
paper  cylinder  Hoe  machine.  The  makers  of  that  apparatus  subsequently 
printing;  contrived  machines  of  eight  and  ten  cylinders.  But  they  have  now 
been  wholly  superseded  by  the  rotary  presses  on  the  Walter  principle. 
The  hand  feeding-in  of  single  sheets  is  entirely  done  away  with,  and 
all  newspapers  of  considerable  circulation  are  printed  from  long  reels 
of  paper,  uncut,  as  originally  made  at  the  paper-mill.  The  maxi 
mum  number  of  copies  which  a  machine  of  this  class  would  print 
with  ten  feeding  attendants  and  four  taking  away  attendants  would 
be  8000  an  hour.  For  folding  the  8000  printed  copies  five  folding 
machines  and  at  least  two  attendants  would  be  required  to  keep 
pace  with  the  printing  machines.  Thus  nineteen  men  were  required 
to  print  and  fold  8000  copies  per  hour  with  the  best  machines  as 
late  as  1870.  With  a  rotary  machine  doing  the  same  or  a  larger 
quantity  of  work  only  two  men  are  required.  The  cost  for  print 
ing  and  folding  1000  copies  by  the  Hoe  machine  was  estimated  at 
Is.  4d.,  while  with  the  rotary  it  is  only  about  2d.  Hence  the  saving 
of  wages  to  a  newspaper  issuing  200,000  copies  a  day  on  313  working 
days  would  be  nearly  £3700  in  a  year.  This,  in  connexion  with  im 
provements  in  paper,  or  rather  the  discovery  of  cheaper  materials, 
bringing  the  price  of  ' '  news  "  down  to  about  2d.  per  tt> — one  quarter 
of  its  price  a  very  few  years  ago — accounts  for  much  of  the  enter 
prise  of  modern  journalism.  For  some  time  after  the  abolition  of 
the  paper  duty  there  was  a  loss  on  the  circulation  of  a  large-sized 
penny  journal ;  now  there  is  a  considerable  gain.  Lately  rotary 
presses  for  small  jobbing  work  have  been  constructed;  and  before 
long  the  rotary  principle  will  probably  be  rendered  available  for 
illustrated  periodicals  and  fine  book -work,  printed  from  webs  or 
In  type-  reels  of  paper  instead  of  single  sheets.  Great  improvements  have 
founding,  also  been  made  in  type-founding,  and  the  Roman  and  Italic  founts 
now  used  by  English  printers  are  equal  to  those  of  any  country 
in  the  world.  It  is  sometimes  said  that  English  editions  de  luxe 
are  not  equal  to  those  of  the  French,  and  that  this  is  owing 
to  the  inferiority  of  the  founders.  This  is,  however,  not  quite 
true :  some  of  the  best  French  books  are  printed  from  English 
types  or  from  types  cut  in  the  English  manner.  It  is  also  the 
fashion  to  compare  modern  printed  books  with  those  of  the  Elzevirs 


and  Baskerville.  Yet  as  a  matter  of  fact  their  best  faces  have  been 
reproduced  with  perfect  success  by  modern  founders.  From  a 
mechanical  point  of  view  the  impression  given  by  the  best  machine 
presses  to-day  is  undoubtedly  superior  to  that  of  the  hand-presses 
of  the  17th  and  18th  centuries.  If  modern  books  suffer  in  any  respect 
on  comparison  with  those  of  former  times,  which  are  so  highly 
prized  by  bibliophiles,  it  is  owing  to  their  want  of  general  artistic 
ensemble,  and  not  to  any  deficiency  in  mechanical  execution.  The 
artistic  taste  of  English  printers  has,  however,  been  greatly  raised 
during  the  last  few  years,  and  a  very  interesting  movement  is  going 
on  which  must  produce  important  results  in  the  future.  In  1880 
Mr  Andrew  W.  Tuer  of  London  organized  the  Printers'  Specimen  Printers' 
Exchange,  a  scheme  intended  to  promote  the  technical  education  Speci- 
of  the  working  printer.  Each  contributor  to  the  exchange  furnishes  men  Ex- 
periodically  a  certain  fixed  number  of  typographical  specimens,  all  change, 
alike,  which  are  collated  into  sets,  and  again  distributed  to  the 
members,  each  of  whom  gets  a  volume,  consisting  of  one  copy  of 
the  work  of  each  of  his  fellow-contributors.  By  this  plan  they 
become  acquainted  with  the  progress  made  by  their  brethren,  and 
good  taste  and  good  work  are  fostered  and  mutually  encouraged. 
The  eighth  quarto  volume,  issued  in  1887,  contains  nearly  400  fine 
specimens  of  typography  by  as  many  different  hands.  It  forms 
also  the  best  criterion  of  the  character  of  the  jobbing  work  done  at 
the  present  day,  not  only  in  England  but  abroad,  for  the  scheme 
is  of  an  international  character.  The  results  of  the  revival  in  Artistic 
artistic  printing  during  the  last  decade  are  especially  noticeable  in  printing, 
jobbing  work.  Much  of  this  improvement  is  due  to  the  superior 
material  with  which  the  printer  is  furnished,  and  especially  to  the 
great  variety  of  ornamental  types  which  have  been  introduced. 
The  specimen  books  of  the  principal  type-founders  are  splendid 
volumes,  containing  several  thousand  different  faces.  The  best 
work  of  German  printers  is  noteworthy  for  its  studied  neatness  and 
attractiveness,  tasteful  and  harmonious  arrangement  of  colour  and 
tint,  a  characteristic  and  conscientious  attention  to  details  of  finish, 
exact  register,  and  beauty  of  impression.  American  work  excels 
in  originality  of  design,  brilliancy  of  colour,  and  perfect  finish. 
English  printers  are  closely  following  the  best  points  of  each  of 
these  schools  of  typography.  There  is  a  distinct  leaning  at  present 
to  the  German  style,  but  with  little  slavish  imitation.  The  dis 
tinctness  of  English  typography  is  maintained,  while  the  beautiful 
German  combination  borders,  produced  with  such  profusion  of  late, 
are  judiciously  utilized,  often  in  conjunction  with  American  type. 
In  the  arrangement  of  colours  English  printers  prefer  the  quiet 
harmonious  tints  of  the  Germans  to  the  bold  striking  contrasts  of 
the  Americans. 

The  vast  extent  of  the  operations  of  the  printing  fraternity  Division 
at  the  present  day  is  in  remarkable  contrast  to  those  of  the  15th  of 
century,  when  the  making  of  books  was  an  art  like  the  sculpture  labour, 
of  statues  or  the  designing  of  buildings.  Now,  printing  is  a  manu 
facture  in  which  large  capital  and  the  greatest  division  of  labour  are 
essential.  The  old  printers  were  almost  entirely  independent  of 
other  craftsmen.  From  the  casting  of  the  type  to  the  mixing  of 
the  ink  they  did  nearly  everything  for  themselves.  Gradually  the 
different  departments  of  the  art  were  constituted  separate  and  re 
cognized  trades.  The  type-founder  was  probably  the  first  to  secede 
from  the  concern ;  then  printers  delegated  to  others  the  making 
of  presses  ;  afterwards  the  ink  and  the  rollers  found  separate  and 
distinct  manufacturers  ;  and  there  arose  a  class  of  persons  who, 
though  belonging  to  other  trades,  made  printing  appliances  a 
specialty,  such  as  printers'  smiths,  printers'  joiners,  and  printers' 
engineers.  Subdivision  again  has  taken  place  in  regard  to  the 
operations  which  chiefly  appertain  to  printing.  The  same  man 
was  formerly  able  to  set  up  and  print  off  the  types,  to  fold  the 
sheets  perhaps,  and  even  to  make  them  up  into  books.  The  opera 
tive  printer  has  now  become  either  a  pressman  or  a  compositor. 
If  he  is  of  the  first  denomination,  he  may  be  classed  according  as 
he  works  at  press  or  machine.  If  he  is  a  machinist,  he  may  super 
intend  or  be  a  "  minder, "  or  he  may  be  a  layer-on  or  a  taker-off  of 
the  sheets.  If  he  is  a  minder,  he  may  understand  only  book  machines 
or  only  news  machines ;  he  may  know  all  about  platens  and  little 
about  cylinders ;  or  of  cylinders  he  may  know  only  one  kind.  En 
tirely  novel  machines  create  a  new  class  of  artisans.  There  are  men 
perfectly  competent  to  manage  a  Walter  press  who  are  ignorant  how 
to  work  two-colour  or  fine  book-work  machines.  In  the  compositor's 
department  division  of  labour  is  carried  out  to  a  still  minuter  degree. 
An  old-fashioned  printer  would  set  up  indifferently  a  placard,  a 
title-page,  or  a  book.  At  the  present  day  we  have  jobbing  hands, 
book  hands,  and  news  hands,  the  word  "hand"  suggesting  the 
factory -like  nature  of  the  business.  There  are  jobbing  hands  who 
confine  themselves  to  posters,  and  know  little  about  general  work 
even  in  this  department.  Book  hands  comprise  those  who  set  up 
the  titles  and  those  who  set  up  the  body  of  the  work.  Of  these 
latter  again,  while  one  man  composes,  another,  the  "maker-up," 
arranges  the  pages.  Even  the  art  of  fitting  up  the  furniture  or 
"dressing  the  chase"  is  given  to  the  "  quoin  -  drawer  overseer." 
News  hands  include  advertisement  hands  and  general  hands.  Some 
men  work  by  day,  others  altogether  by  night ;  some  do  general 
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book-work  composition  ;  others  set  up  head-lilies  ;  others  make  up 
the  galleys  ;  others  "prove"  them. 

Old  Style  Printing. 

Old  style  Within  the  last  few  years  there  has  been  an  interesting  revival 
printing,  of  the  old  style  of  book  printing.  It  owes  its  origin  to  Mr  Whit- 
tingham  of  the  Chiswick  Press,  who  in  1843  was  desirous  of  printing 
in  appropriate  type  a  work  of  fiction  the  diction  of  which  was 
supposed  to  be  that  of  the  reign  of  Charles  II.  As  the  oiiginal 
"  old  face  "  matrices  of  the  first  Caslon  had  been  preserved,  a  fount 
was  cast  from  them,  and  on  getting  a  proof  with  good  ink,  on  good 
paper,  from  a  modern  press  the  impression  was  found  to  be  far 
superior  to  specimens  printed  from  the  original  fount.  Since  then 
the  demand  for  old-faced  characters  has  steadily  increased,  and  all 
founders  now  supply  imitations  of  the  old  types.  Comparing  the 
old  face  and  the  modern  characters,  the  latter  are  more  regular  in 
size,  lining,  setting,  and  colour, — using  these  words  in  the  technical 
sense  of  the  founder ;  they  have  finer  strokes  and  serifs,  and  produce 
in  the  page  a  more  regular  and  sparkling  general  effect.  At  the 
same  time  it  may  be  conceded  that  legibility  has  been  to  a  certain 
extent  sacrificed  to  beauty  and  general  effect.  About  1882  an 
eminent  French  printer  made  a  number  of  experiments  to  ascertain 
what  it  is  that  constitutes  legibility  in  type,  and  found  that  people 
read  with  less  fatigue  according  as  the  letters — (a)  are  rounder,  (6) 
are  more  equal  in  thickness,  (c)  have  shorter  upstrokes,  (d)  are 
dissimilar  to  each  other,  and  (c)  are  well  proportioned  to  their  own 
body.  Drawings  of  letters  from  old  books  were  visible  and  legible 
at  a  distance  at  which  modern  letters  could  not  be  distinguished. 
The  revival  has  also  brought  about  the  re-introduction  of  antique 
head-pieces  and  tail-pieces,  vignettes,  and  initial  letters,  which 
have  been  reproduced  from  old  books  by  photography  and  typo- 
etching.  For  this  kind  of  printing  white  paper  has  given  place  to 
toned,  of  a  straw  tint,  which  is  often  more  agreeable  to  the  eyes 
than  the  excessively  bleached  paper  which  was  hitherto  the  fashion. 
Also  hand-made  instead  of  machine-made  paper  has  to  a  large  extent 
come  into  vogue.  Its  characteristic  is  the  "  deckle  edge  ",  which 
distinguishes  it  from  the  clean-cut  edge  of  machine  papers,  and 
is  highly  prized  by  some  bibliophiles.  When  extreme  verisimili 
tude  is  required,  this  kind  of  printing  is  done  on  the  blank  leaves 
of  real  old  books,  some  of  which  have  been  ruthlessly  destroyed  for 
this  modern  craze.  On  the  whole,  however,  the  revival  of  old  style 
printing  has  been  beneficial :  it  has  encouraged  printers  to  study 
the  more  artistic  attributes  of  the  productions  of  the  great  printers 
of  the  past,  and  has  educated  the  public  taste  by  presenting  them 
with  examples  of  the  best  kind  of  book -making. 

Printing  Establishment. 

Depart-  A  large  book-printing  establishment  contains  many  distinct  de 
ments  of  partments,  some  of  which  have  not  been  previously  referred  to  and 
a  print-  may  here  be  summarily  mentioned.  The  reading  department,  some- 
ingestab-  times  called  the  closet,  consists  of  a  number  of  small  apartments, 
lishment.  each  furnished  with  a  desk,  a  couple  of  stools,  and  a  shelf  for 
books  of  reference,  and  having  for  its  occupants  the  reader  and  his 
reading-boy.  There  is  also  the  warehouse,  where  all  the  printed 
and  unprinted  sheets  (or  "white  paper"  as  it  is  called,  whatever 
its  colour)  are  stored.  Adjacent  to  this  are  folding,  cutting,  hot 
and  cold  pressing,  drying,  and  other  branches,  each  employing 
separate  classes  of  artisans.  Another  department  is  the  machine- 
room,  where,  arranged  in  long  rows  with  an  avenue  between,  are 
the  various  printing  machines.  The  men  in  this  part  of  the  estab 
lishment  wear  cotton  vestments,  covering  all  their  other  apparel, 
and  caps,  invariably  made  of  paper,  something  like  clerical  birettas. 
The  machine  overseer  has  his  box  and  keeps  an  account  of  the 
produce  of  each  machine.  Under  him  are  the  persons  whose  business 
it  is  to  cut  out  overlays  for  the  cut  or  illustrated  formes.  These 
men  are  in  their  way  artists,  for  to  them  is  attributable  much  of  the 
beauty  and  perfection  of  working  of  each  block  that  goes  through 
their  hands.  They  have  by  them  three  or  four  prints  or  "pulls" 
of  the  block,  and  their  tools  consist  of  scissors,  paste,  a  sharp  knife 
or  two,  and  perhaps  a  razor -like  blade  set  in  a  wooden  handle. 
Their  work  is  to  deepen  the  shadows,  raise  the  lights,  lower  the 
edges,  and  perform  a  hundred  other  offices  for  a  block.  Standing 
sentry  over  each  machine  is  the  machine  minder  ;  under  him  are 
the  takers-off  and  layers-on.  The  engine-room  and  boiler-house  are 
close  by,  and  higher  up  may  be  the  hand-press-room, — provided 
these  appliances  are  used.  Here  are  the  pressmen  and  their  appren 
tices.  There  is  the  storekeeper's  department,  fitted  up  with  shelves, 
racks,  and  drawers,  for  the  orderly  storage  of  type  and  materials. 
The  plate-safe  or  plate-room  is  the  repository  of  the  stereo  and  electro 
plates,  each  plate  being  kept  wrapped  up  in  paper,  with  a  distinctive 
index  number  marked  thereon.  There  are  also  rooms  for  casting 
rollers,  stereotyping  rooms,  drying  rooms  for  paper,  hydraulic  press 
ing  rooms,  sinks  for  washing  formes,  and  lifts  for  conveying  them 


from  one  department  to  another.  There  will  possibly  be  several 
composing-rooms,  such  as  the  'stab,  where  all  the  men  are  paid  on 
established  weekly  wages,  the  piece  room,  where  they  are  paid  by 
results,  and  the  apprentices'  room.  There  may  be  rooms  where 
particular  jobs  are  done,  especially  if  weekly  periodicals  are  turned 
out,  and  the  names  of  these  designate  the  rooms.  At  the  end  of 
each  room  is  the  overseer.  It  is  also  a  common  practice  for  a  Composi- 
nurnber  of  men  to  form  themselves  into  a  kind  of  business  partner-  tors' 
ship  called  a  companionship  or  'ship.  All  the  transactions  of  the  partner- 
eompositor  may  be  with  his  own  clicker, — the  workman  who  is  ships. 
selected  to  keep  the  accounts  of  the  partnership.  From  him  the 
compositor  receives  his  portion  of  copy  and  the  necessary  direc 
tions,  and  to  him  he  gives  the  matter  when  it  is  composed.  At 
the  end  of  the  week  he  "writes  his  bill,"  delivers  it  to  the  clicker, 
and  from  the  latter  receives  at  pay  time  the  wages  he  has  earned. 
The  clicker  gets  the  matter  proved  or  "pulled"  by  the  proof- 
puller,  who  usually  does  nothing  else  but  pull  proofs.  He  will 
then  send  the  proof  with  the  copy  to  the  overseer,  and  the  overseer 
sends  it  to  the  reading  department  to  be  corrected.  The  proof, 
when  corrected,  is  returned  through  the  overseer  (who  retains  the 
copy)  to  the  clicker,  and  he  gives  it  to  the  compositor  who  set  it 
up.  When  the  type  is  corrected  a  revise  is  pulled,  which  goes 
through  the  same  hands  to  the  overseer  again  ;  and  then  it  is  de 
spatched  to  the  author,  editor,  or  publisher.  In  a  well-ordered 
composing-room  strict  silence  is  enjoined  upon  the  workmen. 
Among  the  industrial  pursuits  there  is  none  more  monotonous  and 
more  exacting,  none  demanding  more  patience,  sustained  industry, 
and  power  of  endurance  than  the  compositor's  art.  In  a  large 
newspaper  office  the  quantity  of  types  picked  up  in  a  few  hours  is 
marvellous.  No  better  illustration  of  this  could  be  given  than  the 
fact  that  several  recent  issues  of  the  Times  have  consisted  of  three 
sheets  or  twenty-four  pages,  each  page  comprising  six  columns. 
In  one  of  these  issues  84|  of  the  144  columns  were  filled  with  ad 
vertisements,  2559  in  number,  set  in  extremely  small  type ;  the 
remaining  59  J  columns  contained  articles,  reviews,  letters,  reports, 
and  paragraphs.  The  total  length  of  the  column  aggregate  was 
264  feet  (62  more  than  the  height  of  the  London  Monument).  If 
the  matter  comprised  in  the  paper,  instead  of  being  broken  up  into 
columns,  had  been  set  in  one  continuous  line  it  would  have  reached 
one  mile  950  yards.  The  number  of  separate  types  used  in  printing 
this  issue  was  calculated  at  over  two  millions,  and  the  quantity  of 
printed  matter  was  reckoned  to  be  equivalent  to  that  contained  in 
two  octavo  volumes  of  480  pages  each.  The  literary  and  mechanical 
staff  of  a  first-rate  London  daily  newspaper,  excluding  casual  re 
porters  and  unattached  writers  on  various  subjects,  aggregates  about 
300  persons. 

Bibliography.— -On  the  practice  of  the  art  and  its  auxiliary  processes,  see  South 
ward,  Dictionary  of  Typography  (3d  ed.,  London,  1875,  Svo  ;  with  the  Literary 
Almanack  by  William  Blades),  and  Practical  Printing:  a  Handbook  of  the  Art 
of  Typography  (3d  ed.,  London,  1887,  2  vols.,  Svo).  This  last  is  the  fullest  work 


i>n  the  subject  in  the  English  language,  embracing  composition,  press  work, 
stereotyping,  and  electrotyping,  and  the  warehouse  department  of  a  printing 
office.  Gould's  Letterpress  Printer  (2d  ed.,  Middlesborough,  1880,  12mo)  has  a 
short  introduction  by  Southward,  giving  a  sketch  of  the  origin  and  progress  of 
the  different  typographical  processes  and  appliances  from  the  beginning.  See 
also  F.  J.  F.  Wilson,  Typographic  Printing  Machines  and  Machine  Printing  (3d 
ed.,  London,  1883,  Svo) ;  List  of  Technical  Terms  relating  to  Printing  Machinery 
(London,  1882, Svo);  Noble,  Machine  Printing  (London,  1883,  Svo)  and  Principles 
and  Practice  of  Colour  Printing  (London,  1881,  Svo);  and  Wilson,  Stereot;it,i mj 
and  Electrotyping  (London,  1880,  Svo).  This  last  contains  a  history  of  stereo 
typing  and  electrotyping  by  Southward.  The  best  works  in  French  are — 
Lefevre,  Guide  Pratique  du  Compositeur  et  de  I'Imprimeur  (Paris,  1855-72,  Svo,  two 
parts ;  includes  machine  work,  stereotyping,  and  electrotyping) ;  Claye,  Manuel 
de  I'Apprenti  Compositeur  (3d  ed.,  12mo,  Paris,  1883) ;  and  Monet,  Les  Machines 
et  Appareils  Typographiques,  suivi  des  Precedes  d' Impression  (Paris,  1879,  Svo). 
The  best  German  work,  and  one  which  from  its  completeness  supersedes  all 
others,  is  Waldow's  Jllustrierte  Encyklop&die  der  graphischen  Kiinste  (Leipsic, 
1884,  lar.  Svo),  containing  2798  articles  and  581  illustrations,  with  a  list  of  Ger 
man  books  on  typography,  &c. 

Periodicals. — No  trade  or  interest  in  the  world  has,  perhaps,  so  many  repre 
sentatives  in  the  press  as  printing.  The  journals  which  record  its  progress 
and  describe  its  products  are  unrivalled  in  their  excellent  mechanical  attri 
butes,  some  equalling  the  highest  class  of  book-work  printing  and  using  paper 
of  the  most  luxurious  description.  Their  literary  character  is  usually  worthy  of 
their  mechanical  excellence,  and  they  comprise  an  immense  collection  of  facts 
and  speculations  on  the  subjects  involved.  They  also  attract  a  class  of  writers 
who  in  time  become  specialists  and  do  the  most  valuable  work  in  historical 
investigation.  The  Printers'  Register  (monthly),  begun  in  1863,  the  oldest  of 
the  English  printing  trade  journals,  contains  several  valuable  contributions 
by  Mr  William  Blades,  the  biographer  of  Caxton,  such  as  "Numismata  Typo- 
graphica,"  "Bibliotheca  Typographica,"  "Books  and  their  Enemies,"  "The 
Inventor  of  the  Steam  Printing  Press,"  and  "Early  Type  Specimen  Books." 
The  Paper  and  Printing  Trades  Journal  (quarterly),  begun  in  1872,  is  printed 
in  old  style  fashion,  and  reproduces  in  tone  as  well  as  in  manner  some  of 
the  best  examples  of  the  French  and  Italian  schools  in  head  and  tail  pieces, 
vignettes,  and  ornamental  initials.  In  France  appear  L'Imprimerie  (semi 
monthly)  and  the  Bulletin  de  I' Imprimerie  ;  in  Germany,  Archiv  fur  Buchdrucker- 
kunst  (monthly)  and  Journal  fur  Bitchdntckerkunst ;  in  Italy  L'Arte  della 
Stampa.  The  United  States  has  the  Inland  Printer  (Chicago)  and  the  American 
Bookmaker  (New  York).  The  fullest  list  of  such  journals,  past  and  present,  is 
Louis  Mohr's  Die  periodische  Fachpresse  der  Typographic  (Strasburg,  1S79). 
There  is  also  an  extended  list,  with  historical  annotations,  in  Bigmore  and 
Wyman's  Bibliography  of  Printing.  (J.  SO.) 


TYR.     See  ^Esm,  vol.  i.  p.  211. 

TYRE,  the  ancient  "iv,  Greek  Tv/aos,  the  most  famous 


of  Phoenician  cities,  is  now  represented  by  the  petty  town 
of  §ur,  with  about  5000  inhabitants,  built  round  the  liar- 
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bour  at  the  north  end  of  a  peninsula,  which  till  the  time  of 
Alexander's  siege  was  an  island.  The  mole  which  he  con 
structed  to  reach  the  island  city  has  been  widened  by  de 
posits  of  sand,  so  that  the  ancient  island  is  now  connected 
with  the  mainland  by  a  tongue  of  land  a  quarter  of  a  mile 
broad.  The  greatest  length  of  the  former  island,  from 
north  to  south,  is  about  f  of  a  mile  and  its  area  about  142 
acres,  a  small  surface  for  so  important  a  town.  The  re 
searches  of  Kenan  seem  to  have  completely  refuted  the 
once  popular  idea  that  a  great  part  of  the  original  island 
has  disappeared  by  natural  convulsions,  though  he  believes 
that  the  remains  of  a  line  of  submerged  Avail  at  the  south 
end  indicate  that  about  15  acres  more  were  once  reclaimed 
from  the  sea  and  have  been  again  lost.  Confined  to  this 
narrow  site — on  which,  moreover,  place  was  found  for  the 
great  temple  of  Melkarth  with  its  courts  and  for  all  the 
necessities  of  a  vast  trade,  for  docks  and  warehouses,  and 
for  the  great  purple  factories  which  in  the  Roman  time 
were  the  chief  source  of  wealth  and  made  the  town  an 
unpleasant  place  of  residence  (Strabo,  xvi.  2,  23  ;  Pliny,  v. 
76) — Tyre  was  very  closely  built ;  Strabo  tells  us  that  the 
many-storied  houses  were  loftier  than  those  of  Rome.  In 
the  Roman  period  the  population  overflowed  its  bounds 
and  occupied  a  strip  of  the  opposite  mainland,  including 
the  ancient  Palsetyrus.  Pliny  gives  to  the  whole  city,  con 
tinental  and  insular,  a  compass  of  19  Roman  miles;  but 
this  account  must  be  received  with  caution.  In  Strabo's 
time  the  island  was  still  the  city,  and  Palaetyrus  on  the 
mainland  was  30  stadia  off,  while  modern  research  indicates 
an  extensive  line  of  suburbs  rather  than  one  mainland  city 
that  can  be  definitely  identified  with  Palaetyrus.  The 
ancient  history  of  Tyre  has  been  dealt  with  in  the  article 
PHOENICIA  ;  the  topography  is  still  obscure  owing  to  the 
paucity  of  Phoenician  remains.  The  present  harbour  is 
certainly  the  Sidonian  port,  though  it  is  not  so  large  as  it 
once  was ;  the  other  ancient  harbour  (the  Egyptian  port) 
has  disappeared,  and  is  supposed  by  Renan  to  have  lain 
on  the  other  side  of  the  island,  and  to  be  now  absorbed  in 
the  isthmus.  The  most  important  ruins  are  those  of  the 
cathedral,  with  its  magnificent  monolith  columns  of  rose- 
coloured  granite,  now  prostrate.  The  present  building  is 
assigned  by  De  Vogue  to  the  second  half  of  the  12th 
century,  but  the  columns  must  be  older  and  may  have  be 
longed  to  the  4th-century  church  of  Paulinas  (Euseb.,  //. 
E.,  x.  4).  The  water  supply  of  ancient  Tyre  came  from 
the  powerful  springs  of  Ras  al-'Ain  on  the  mainland,  one 
hour  south  of  the  city,  where  there  are  still  remarkable 
reservoirs,  in  connexion  with  which  curious  revivals  of 
Adonis  worship  have  been  observed  by  Volney  and  other 
travellers.  Tyre  was  still  an  important  city  and  almost 
impregnable  fortress  under  the  Arab  empire.  From  1124 
to  1291  it  was  a  stronghold  of  the  crusaders,  and  Saladin 
himself  besieged  it  in  vain.  After  the  fall  of  Acre  the 
Christians  deserted  the  place,  which  was  then  destroyed 
by  the  Moslems.  The  present  town  has  arisen  since  the 
Metawila  occupied  the  district  in  1766. 

TYROL,  a  province  of  Austria,  with  the  title  of  "county," 
lies  between  10°  10'  and  13°  E.  long,  and  45°  40'  and  47° 
45'  N.  lat.,  and  is  conterminous  on  the  north-west  with  the 
Austrian  province  of  Vorarlberg,  on  the  north  with  Bavaria, 
on  the  east  with  Salzburg  and  Carinthia,  on  the  south-east 
and  south-west  with  Italy,  and  on  the  west  with  Switzer 
land.  The  last-named  country  forms  in  the  lower  Engadine 
an  angle  penetrating  deeply  into  Tyrol.  The  country  is 
entirely  mountainous,  being  traversed  by  the  main  chain  of 
the  Alps.  It  may  be  roughly  divided  into  the  valley 
systems  of  the  Lech  and  the  Inn  to  the  north  of  the  chain 
and  of  the  Etsch  or  Adige  (Vintschgau)  and  the  upper 
I  )rave  (Puster  valley)  to  the  south  (see  ALPS).  Its  area  is 
10,316  square  miles  ;  its  population  in  1880  was  805,176, 


inclusive  of  military,  showing  an  increase  of  nearly  4 
per  cent,  since  1869.  Of  these  432,062  spoke  German, 
360,975  Italian  or  some  Romance  dialect,  and  the  re 
mainder  some  form  of  Slavonic ;  565,468  persons  were 
able  to  read  and  write,  56,728  to  read  only,  leaving  about 
22|  per  cent,  of  the  total  population,  including  children, 
wholly  illiterate.  Education  is  strictly  compulsory;  but 
the  schools  are  for  the  most  part  closed  during  the  summer 
months,  when  all  available  hands  are  required  in  the  fields 
and  on  the  mountain  pastures.  Agriculture  and  forestry 
occupy  about  two-thirds  of  the  entire  population.  Every 
householder  owns  a  piece  of  cultivable  land  in  the  valley, 
while  his  goats,  sheep,  or  cattle  are  driven  with  those  of 
his  neighbours  to  the  mountain  pastures  (Alpen,  Almen) 
which  belong  to  the  commune.  Each  commune  has  a 
president  chosen  by  an  elected  committee  of  householders. 
The  man  selected  cannot  decline,  but  is  bound  to  serve  his 
term  of  office.  The  tenure  of  property  is  for  the  most 
part  of  the  nature  of  absolute  ownership.  In  1880  100,393 
persons  of  both  sexes  were  returned  as  proprietors,  10,283 
as  tenants.  The  chief  products  are  milk,  butter,  and 
cheese.  Of  grain-crops  maize,  which  is  largely  grown  in 
the  Inn  valley  and  Vintschgau,  holds  the  first  place. 
Wheat  is  grown  in  the  lower  valleys,  barley  and  rye  in  the 
higher,  the  latter  in  favourable  spots  to  a  height  of  over 
5000  feet.  Potatoes  are  found  above  6000  feet.  In  the 
Etsch  valley,  or  district  about  Meran  and  Botzen,  red  and 
white  wine  of  excellent  quality  is  produced  (in  1884  about 
6,500,000  gallons).  Of  late  years  the  cultivation  of  fruit 
has  much  developed,  especially  in  south  Tyrol.  Silk  is 
also  produced  (in  1885  1268  tons  of  cocoons).  Game  is 
still  plentiful  in  the  remoter  valleys.  In  every  district 
there  are  a  certain  number  of  licensed  hunters,  the  prin 
cipal  game  being  red  deer,  chamois,  hares,  blackcock, 
ptarmigan,  &c.  Mining  occupies  about  one-fifth  of  the 
population.  At  Hall  near  Innsbruck  are  important  salt 
works,  and  at  Brixlegg  in  the  same  valley  copper  and  lead 
are  smelted.  Iron  is  worked  at  Fulpmes  in  the  Stubai 
valley  and  at  Prad  in  the  Vintschgau.  Zinc  is  found  at 
the  head  of  the  Passeir  valley.  In  the  Middle  Ages  gold 
and  silver  were  found  in  sufficient  quantities  to  make  it 
worth  while  to  extract  them.  About  4340  square  miles  of 
the  country  are  covered  with  forest,  chiefly  pine,  fir,  and 
larch,  which,  however,  is  felled  in  a  recklessly  wasteful 
way.  The  capital  of  the  county  is  INNSBRUCK  (q.v.). 

The  general  average  of  comfort  in  Tyrol  is  high,  and  the  cost  of 
living  is  very  moderate.  The  peasant  and  his  family  are  clothed 
in  stuffs  spun  and  woven  at  home,  from  the  wool  and  flax  produced 
in  their  own  neighbourhood.  The  people  are  for  the  most  part 
somewhat  reserved  in  manner,  hut  courteous  and  hospitable.  The 
savage  fights  which  used  to  be  a  favourite  pastime  among  the 
younger  men  are  now  almost,  or  quite,  a  thing  of  the  past.  In 
some  valleys  there  is  a  good  deal  of  musical  talent ;  and  companies 
of  Tyrolese  singers,  particularly  from  the  Ziller  valley,  travel  about 
all  over  Germany.  The  zither  is  a  favourite  instrument,  especially 
in  the  southern  valleys  ;  in  the  northern  the  guitar  is  more  fre 
quent.  The  religion  is  almost  exclusively  Roman  Catholic  ;  but 
in  Innsbruck  there  are  some  hundreds  of  Protestants.  The  priests 
belong  chiefly  to  the  peasant  class,  and  receive  their  education  at 
Brixen  and  the  university  of  Innsbruck.  This  contains  about  600 
students  in  the  various  faculties  and  possesses  a  library  of  some 
60,000  volumes.  There  is  a  diet,  or  landtag,  with  its  seat  at  Inns 
bruck,  consisting  of  thirty -four  representatives  of  the  peasants, 
thirteen  of  the  citizens,  four  of  the  prelates,  ten  of  the  nobles,  three 
of  the  chambers  of  commerce  at  Innsbruck,  Botzen,  and  Roveredo, 
and  one  of  the  university  of  Innsbruck.  To  the  imperial  reichs- 
rath  Tyrol  sends  eighteen  members.  Tyrol  is  garrisoned  by  troops 
recruited  exclusively  in  Tyrol  and  Vorarlberg,  and  never,  except 
in  time  of  war,  employed  outside  these  provinces.  Besides  this 
there  are  the  landwehr  and  the  landsturm  or  militia. 

History. — The  country  corresponding  to  modern  Tyrol  first  ap 
pears  in  history  when  the  Rhsetians  were  subdued  by  Drusiis  and 
Tiberius.  This  nation,  by  some  held  to  have  been  cognate  with 
the  Etruscans,  occupied  the  valleys  from  the  source  of  the  Rhine 
to  that  of  the  Drave.  To  the  north  of  them  were  the  Vindelici, 
and  to  the  east  the  Norici ;  the  former  were  apparently  separated 
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from  them  by  the  ridges  north  of  the  Inn,  the  latter  by  the  water 
shed  between  the  Etsch  and  the  Drave.  Pliny  (N.  H.,  iii.  24) 
gives  the  names  of  all  the  tribes.  After  their  subjection  by  Rome 
these  races  became  Romanized  and  shared  the  fortunes  of  the  empire. 
Their  position  on  and  about  the  roads  by  which  the  central  Alps 
are  most  easily  crossed  laid  them  especially  open  to  inroads,  and 
before  the  end  of  the  3d  century  the  Alemanni  had  traversed  the 
country.  In  the  course  of  the  next  three  centuries  this  people 
settled  in  the  north-western  valleys.  But  the  peopling  of  the 
greater  part  of  the  province  by  Teutons  was  effected  by  the  Baiu- 
varii,  who  were  by  the  year  600  established  throughout  nearly  the 
entire  remainder  of  German  Tyrol,  some  of  the  Romanized  Rhaetians 
probably  being  left,  mixed  with  a  few  Alemannic  stragglers,  in 
the  upper  Viutschgau,  while  the  Lombards  pressed  up  from  the 
southward  and  took  possession  of  the  district  around  Trent.  The 
Alemanni  and  Baiuvarii,  governed  immediately  by  their  own  dukes, 
owned  a  kind  of  allegiance  to  the  kings  of  the  Franks,  and  ulti 
mately  became  in  the  time  of  Pippin  and  Charles  incorporated  in 
the  Frankish  monarchy.  The  country  was  then  divided  for  ad 
ministrative  purposes  into  counties  (comitatus,  Gra/schaften),  under 
counts,  whose  rank,  at  first  merely  official,  in  course  of  time  became, 
with  their  office,  hereditary.  The  most  powerful  among  them 
appear  to  have  been  those  of  the  Vintschgau,  where  a  fertile  soil 
and  a  climate  less  rigorous  than  that  of  the  northern  valleys  allowed 
more  development  of  wealth.  In  the  12th  century  the  counts  of 
Tirol  begin  to  be  conspicuous.  This  was  a  small  district  near 
Meran,  taking  its  name  from  the  ancient  castle  of  Tirol,  known  in 
the  later  Roman  time  as  Teriolis.  These,  in  the  coiirse  of  the 
next  century,  acquired  the  lordship  over  nearly  all  the  territory 
now  contained  in  the  province  of  Tyrol  south  of  the  main  chain  of 
the  Alps,  besides  the  advocacy  (Schirmvogtei)  of  the  wealthy  sees 
of  Brixen  and  Trent.  Meantime  the  valley  of  the  Inn  and  those 
adjoining  it  had  come  under  the  dominion  of  the  counts  of  Andechs, 
a  Bavarian  fami.  .  who  were  also  titular  counts  of  Meran.  The 
last  of  these  died  \\  ithout  issue  in  1248.  His  wife's  sister,  Adelaide, 
married  to  Meiuhard,  count  of  Gorz,  was  left  in  sole  possession 
of  nearly  the  whole  of  the  province.  Their  son  Meinhard  II. 
(1257-1295)  was  connected  with  some  of  the  most  powerful  houses 
in  Germany  ;  and,  being  a  man  of  great  ability  and  equal  un- 
scrupulousness,  he  succeeded  in  acquiring  the  few  outlying  portions 
of  territory  and  castles  still  belonging  to  the  smaller  nobles,  and 
thus  consolidated  Tyrol  within  the  limits  by  which  it  has  ever 
since  been  bounded.  Carinthia  and  Styria  also  formed  part  of 
his  domains  ;  but  their  connexion  with  Tyrol  has  never  been  other 
than  a  personal  one.  Meinhard  II.  was  succeeded  in  turn  by  his 
sons  Otho  and  Henry.  The  latter  (1310-1335),  a  weak  and  ex 
travagant  prince,  seems  to  have  done  much  towards  organizing 
the  government  of  the  country.  His  elder  daughter  Margaret, 
known  in  Tyrolese  history  and  legend  as  Die  Maultasche,  "the 
Pocket-mouth,"  the  heiress  of  his  territories,  took  as  her  second 
husband  (in  1342)  Louis  of  Brandenburg.  Their  son  Meinhard  III., 
who  succeeded  to  the  county  on  his  father's  death  in  1361,  died  in 
1363.  Margaret  thereupon  made  over  all  her  possessions  to  the 
house  of  Hapsburg,  and  since  that  time  Tyrol  has  formed  part  of 
the  hereditary  dominions  of  the  archdukes  of  Austria  (see  AUSTRIA). 
The  fidelity  of  the  Tyrolese  to  their  counts  has  for  many  centuries 
been  proverbial.  The  Brenner  has  more  than  once  offered  them  a 
secure  line  of  retreat  and  the  mountains  a  rampart  of  defence. 
Maximilian  I.  (1493-1519)  had  an  especial  affection  for  Tyrol.  He 
conferred  on  the  province  its  present  title  of  Die  gefiirstete  Graf- 
schaft ;  he  profited  on  more  than  one  occasion  by  the  refuge  it 
afforded  ;  he  spent  much  of  his  time  within  it ;  and  at  his  death 
he  directed  that  a  sumptuous  monument  to  himself  should  be  erected 
in  the  Franciscans'  church  at  Innsbruck.  Tyrol  has  more  than 
once  been  the  scene  of  sharp  fighting.  In  1499  the  men  of  Grau- 
biinden  or  the  Grisons  (see  SWITZERLAND)  invaded  the  country  and 
defeated  the  Tyrolese  in  the  neighbourhood  of  Mais.  In  1703  Max 
Emmanuel,  elector  of  Bavaria,  penetrated  the  upper  Inn  valley, 
but  was  driven  back.  During  the  wars  of  the  French  Revolution 
French  and  Austrian  armies  met  more  than  once  within  the  limits 
of  the  province.  By  the  treaty  of  Pressburg,  1805,  the  province 
was  transferred  to  Bavaria.  On  the  renewal  of  war  between  Bona 
parte  and  Austria  in  1809  the  people  rose  and  expelled  the  Bavari 
ans,  and  afterwards,  under  the  leadership  of  Andrew  Hofer,  an 
innkeeper  of  the  Passeir  valley,  repeatedly  defeated  the  French, 
Bavarian,  and  Saxon  forces.  Innsbruck  was  more  than  once  taken 
and  retaken ;  and  on  12th  August  Hofer,  after  defeating  Marshal 
Lefebvre,  was  installed  in  the  capital  as  commandant.  But  the  ill- 
success  of  the  Austrian  arms  elsewhere  prevented  any  support  from 
being  sent,  and  by  the  treaty  of  Schonbrunn  in  October  the  Tyrolese 
were  again  given  up  to  their  new  rulers.  Hofer,  being  captured 
through  treachery,  was  shot  at  Mantua,  20th  February  1810. 
On  the  fall  of  Bonaparte,  Tyrol  reverted  to  the  house  of  Hapsburg. 
See  A,  Jager,  Die  Verfassung  Tirols,  Innsbruck,  1881-85 ;  Egger,  Die  Tiroler 
itnd  Vorartterger,  Innsbruck,  1872-79;  Steub,  Drei  Sommer  in  Tirol,  Stuttgart, 
1S71  (2d  ed.).  (A.  J.  B.) 

TYRONE,  an  inland  county  of  Ireland,  in  the  province 


of  Ulster,  is  bounded  N.  and  W.  by  Donegal,  N.E.  by 
Londonderry,  E.  by  Lough  Neagh  and  Armagh,  and  S. 
by  Monaghan  and  Fermanagh.  Its  greatest  length  from 
north  to  south  is  46  miles  and  from  east  to  west  60.  The 
total  area  in  1881  was  806,658  acres  or  about  1260  square 
miles.  The  surface  is  for  the  most  part  hilly,  rising  into 
mountains  towards  the  north  and  south,  but  eastwards 
towards  Lough  Neagh  it  declines  into  a  level  plain.  Run 
ning  along  the  north-eastern  boundary  with  Londonderry 
are  the  ridges  of  the  Sperrin  Mountains  (Sawell  2236  feet 
and  Meenard  2064  feet).  Farther  south  there  are  a  range 
of  lower  hills  and  Mullaghearn,  to  the  north  of  Omagh  (1890 
feet).  South  of  Clogher  a  range  of  hills  (1265  feet)  forms 
the  boundary  between  Tyrone  and  Monaghan.  On  each 
side  of  the  Mourne  river  near  Omagh  rise  the  two  pictur 
esque  hills  Bessy  Bell  and  Mary  Gray.  The  Foyle  forms 
a  small  portion  of  the  western  boundary  of  the  county, 
and  receives  the  Mourne,  which  flows  northward  by  Omagh 
and  Newtown  Stewart.  The  principal  tributaries  of  the 
Mourne  are  the  Derg,  from  Lough  Derg,  and  the  Owen- 
killew,  flowing  westward  from  Fir  Mountain.  The  Black- 
water,  which  is  navigable  by  boats  to  Moy,  rises  near  Five- 
Mile  Town,  and  forms  part  of  the  south-eastern  boundary 
of  the  county  with  Monaghan  and  Armagh.  With  the  ex 
ception  of  Lough  Neagh,  bounding  the  county  on  the  east, 
the  lakes  are  small,  also  few  in  number.  Lough  Fea  is 
picturesquely  situated  in  the  north-west,  and  there  are 
several  small  lakes  near  Newtown  Stewart.  The  Ulster 
Canal  runs  along  the  southern  boundary  of  the  county  from 
Lough  Neagh  to  Caledon.  The  substratum  of  the  northern 
mountains  is  mica  slate  interspersed  with  primary  lime 
stone.  Yellow  sandstone  appears  in  the  north-west,  in  the 
centre  towards  Omagh,  and  in  the  south-west,  where  it 
plunges  into  Fermanagh.  The  greater  portion  of  the 
central  area  of  the  county  is  occupied  by  Old  Red  Sand 
stone.  The  Tyrone  coal-field  (6  miles  long  by  1  to  2  broad) 
extends  between  Lough  Neagh  and  Dungannon,  all  the 
measures  being  represented.  The  coal-field  is  much  broken 
by  faults  and  has  been  worked  chiefly  near  the  surface, 
and  generally  in  an  unskilful  manner ;  the  principal  pits 
are  near  Dungannon  and  at  Coal  Island.  The  coal  is 
bituminous.  There  are  also  indications  of  copper,  iron, 
and  lead. 

Agriculture. — The  hilly  portions  of  the  county  are  unsuitable 
for  tillage  ;  but  in  the  lower  districts  the  soil  is  remarkably  fertile, 
and  agriculture  is  generally  practised  after  improved  methods,  the 
county  in  this  respect  being  in  advance  of  most  parts  of  Ireland. 
The  excellent  pasturage  of  the  hilly  districts  affords  sustenance  to 
a  large  number  of  young  cattle.  The  total  number  of  holdings  in 
1885  was  27,958,  of  which  16,469  or  nearly  two-thirds  were  each 
between  5  and  30  acres  in  extent  (8365  between  5  and  15  and  8104 
between  15  and  30).  Only  43  were  above  500  acres ;  642  were  be 
tween  100  and  500  acres,  2373  between  50  and  100,  3937  between 
30  and  50,  2573  between  1  and  5,  and  1921  did  not  exceed  1  acre. 
There  were  237,528  acres  under  crops,  including  meadow  and  clover 
(255,281  acres  in  1876),  318,550  acres  under  grass,  1765  fallow, 
9378  woods,  72,071  bog  and  marsh,  109,539  barren  mountain  land, 
and  30,112  water,  roads,  fences,  &c.  The  area  under  corn  crops 
decreased  between  1876  and  1885  from  115,738  acres  to  105,343, — 
oats  from  114,223  acres  to  104,040,  and  wheat  from  1166  to  1013. 
The  areas  under  the  other  com  crops  are  very  small  and  fluctuate 
considerably.  The  area  under  green  crops  between  1876  and  1885 
decreased  from  64,971  to  59,387  acres, — potatoes  from  44,001  to 
40,649,  turnips  from  17,157  to  15,581,  mangel  wurzel  from  750  to 
487,  and  other  green  crops  from  3063  to  2670.  Flax  (23,901  acres 
in  1876)  covered  16,364  acres  in  1885.  The  area  under  meadow 
and  clover  in  1876  was  50,671,  and  in  1885  56,434,  but  there  has 
been  no  increase  since  1878.  The  number  of  horses  decreased  be 
tween  1876  and  1885  from  25,038  to  23,185,  of  mules  from  71  to 
49,  of  asses  from  1124  to  921,  of  cattle  from  176,841  to  168,072, 
of  sheep  from  45,274  to  44,434,  and  of  pigs  from  49,012  to  39,530. 
On  the  other  hand,  the  number  of  goats  increased  from  7950  to  8984, 
and  of  poultry  from  674,826  to  737,859. 

According  to  the  latest  landowner's  Return  (1876),  the  county  was 
divided  among  2787  proprietors  owning  775,285  acres  at  a  total 
annual  value  of  £426,224,  the  average  value  per  acre  being  nearly 
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lls.  Of  the  proprietors  1070  owned  less  than  1  acre  each,  the  total 
distributed  amongst  them  being  272  acres.  The  estimated  extent 
of  waste  land  was  4000  acres.  The  following  possessed  over  10,000 
acres  each — duke  of  Abercorn  47,615  acres,  earl  of  Castlestuart 
32,615,  earl  of  Caledon  29,236,  commissioners  of  church  tempor 
alities  28,002,  Sir  John  M.  Stewart  27,906,  Arthur  W.  Cole  Hamilton 
16,683,  representatives  of  Sir  William  M'Mahon  16,326,  Sir  William 
Verner  16,043,  earl  of  Belmore  14,359,  Thomas  Arthur  Hope  13,996, 
Lord  Dorchester  12,608,  Michael  Smith  10,968,  Louisa  Elizabeth 
De  Bille  10,455,  and  Thomas  R.  Browne  10,125. 

Communication. — Besides  Lough  Neagh  and  the  Ulster  Canal, 
Tyrone  lias  the  river  Foyle,  which  is  navigable  for  small  craft  to  a 
point  opposite  St  Johnstone,  and  thence  by  artificial  cutting  to 
Strabane,  and  the  Blackwater,  which  is  navigable  for  boats  to  Moy. 
The  Great  Northern  Railway  intersects  the  county  by  Dunganuon, 
Pomeroy,  Omagh,  Newtown  Stewart,  and  Strabane. 

Munufadures. — The  manufacture  of  linens  and  coarse  woollens 
(including  blankets)  is  carried  on.  Brown  earthenware,  chemicals, 
whisky,  soap,  and  candles  are  also  made.  There  are  a  few  breweries 
and  distilleries,  and  several  flour  and  meal  mills.  But  for  the  lack 
of  enterprise  the  coal  and  iron  might  aid  in  the  development  of  a 
considerable  manufacturing  industry. 

Administration  and  Population. — The  county  comprises  8  baro 
nies,  46  parishes,  and  2164  townlands.  Formerly  it  returned  two 
members  to  parliament,  the  borough  of  Dungannon  also  returning 
one ;  but  in  1885  Dungannon  was  disfranchised  and  the  county 
arranged  in  four  divisions — east,  mid,  north,  and  south — each 
returning  one  member.  It  is  in  the  north-western  circuit,  and  as 
sizes  are  held  at  Omagh  and  quarter-sessions  at  Clogher,  Dungan 
non,  Omagh,  and  Strabane.  There  are  fourteen  petty  sessions 
districts  within  the  county  and  portions  of  four  others.  The  county 
is  in  the  Belfast  military  district. 

From  312,956  in  1841  the  population  had  decreased  by  1861  to 
238,500,  by  1871  to  215,766,  and  by  1881  to  197,719  (96,466  males 
and  101,253  females).  In  1881  there  were  109,793  Roman  Catholics 
(119,937  in  1871),  44,256  Protestant  Episcopalians  (49,201  in  1871), 
38,564  Presbyterians  (42,156  in  1871),  3597  Methodists  (3115  in 
1871),  and  1509  of  other  denominations  (1357  in  1871).  The 
number  of  persons  in  the  county  who  could  read  and  write  in  1881 
was  98,764,  who  could  read  only  38,783,  the  remainder  (60,172) 
being  wholly  illiterate.  Twenty-two  persons  could  speak  Irish  only 
and  9796  Irish  and  English.  For  the  seven  years  ending  1885  the 
average  number  of  emigrants  annually  was  3085.  The  population 
of  the  principal  towns  in  1881  was — Strabane  4196,  Omagh  (the 
county  town)  4138,  Dungannon  4084,  and  Cookstown  3870. 

History  and  Antiquities. — Anciently  Tyrone  was  included  in  the 
portion  of  Ulster  made  "  sword-land"  by  the  Scots.  It  became  a 
principality  of  one  of  the  sons  of  Niall  of  the  Nine  Hostages,  and 
from  his  name — Eogain — was  called  Tir  Eogain,  gradually  altered 
to  Tyrone.  From  Eogain  were  descended  the  O'Neals  or  O'Neills 
and  their  numerous  septs.  The  family  had  their  chief  seat  at  Dun 
gannon  until  the  reign  of  Elizabeth,  when  it  was  burned  by  Hugh 
O'Neill  to  prevent  it  falling  into  the  hands  of  Lord  Mountjoy. 
The  earldom  of  Tyrone  had  been  conferred  on  Con  Bacagh  O'Neill 
by  Henry  VIII.,  but  he  was  driven  into  the  Pale  by  one  of  his  sons 
Shan,  who  with  the  general  consent  of  the  people  was  then  pro 
claimed  chief.  From  this  time  he  maintained  a  contest  with 
English  authority,  but  his  last  remaining  forces  were  completely 
defeated  near  the  river  Foyle  in  May  1567.  During  the  insurrection 
of  1641  Charlemont  Fort  and  Dungannon  were  captured  by  Sir 
1'helim  O'Neill,  and  in  1645  the  Parliamentary  forces  under  General 
Munro  were  signally  defeated  by  Owen  Roe  O'Neill  at  Benburb. 
At  the  Revolution  the  county  was  for  a  long  time  in  the  possession 
of  the  forces  of  James  II.  Dungannon  was  the  scene  of  the  famous 
volunteer  convention  in  1782.  Raths  are  scattered  over  every  dis 
trict  of  the  county.  There  is  a  large  cromlech  near  Newtown 
Stewart,  another  at  Tarnlaght  near  Coagh,  and  another  a  mile 
above  Castlederg.  At  Kilmeillie  near  Dungannon  are  two  circles 
of  stones.  The  monastic  remains  are  of  comparatively  little  interest. 
There  are  still  some  rains  of  the  ancient  castle  of  the  O'Neills,  near 
Benburb,  and  among  other  ruined  old  castles  mention  may  be 
made  of  those  of  Newtown  Stewart,  Dunganuon,  Strabane,  and 
Ballygawley. 

TYRT^EUS,  Greek  elegiac  poet,  lived  at  Sparta  about 
the  middle  of  the  7th  century  B.C.  According  to  the 
legend  current  in  later  times,  he  was  a  native  of  the 
Attic  deme  of  Aphidnae,  and  was  invited  to  Sparta,  on 
the  suggestion  of  the  Delphic  oracle,  to  assist  the  Spartans 
in  the  Second  Messenian  War.  It  is  difficult,  if  not  im 
possible,  to  determine  the  element  of  truth  in  this  story. 
Herodotus  at  least  either  did  not  know,  or  disbelieved, 
the  tradition,  which  meets  us  first  in  Plato  (Laws,  i.  629A), 
to  the  effect  that,  although  Tyrtaeus  was  by  birth  an 
Athenian,  he  had  the  Spartan  citizenship  conferred  upon 


him  (see  Herod.,  ix.  35).  From  Plato  down  to  Pausanias 
we  can  trace  the  gradual  growth  and  expansion  of  the 
legend.  Ephorus  is  the  first  to  call  Tyrtaeus  a  lame  poet ; 
by  later  generations  he  is  represented  as  a  lame  school 
master.  Basing  his  inference  on  the  ground  that  Tyrtaeus 
speaks  of  himself  as  a  citizen  of  Sparta  (Fr.  2  v.  3), 
Strabo  (viii.  4,  10)  was  inclined  to  reject  the  story  of  his 
Athenian  origin,  regarding  the  elegies  in  question  as 
spurious.  On  the  whole,  perhaps,  the  conjecture  of  Busolt 
(Gr.  Gesch.,  p.  166)  comes  nearest  to  the  truth  :  the  entire 
legend  may  well  have  been  concocted  during  the  5th  century 
in  connexion  with  the  expedition  sent  to  the  assistance  of 
Sparta  in  her  struggle  with  the  revolted  Helots  at  Ithome. 
It  is  possible,  as  Busolt  suggests,  that  Tyrtaeus  was  in 
reality  a  native  of  Aphidna  in  Laconia.  However  this 
may  be,  it  is  certain  from  the  fragments  of  his  poems  that 
he  nourished  during  the  Second  Messenian  War  (circ.  650 
B.C.) — a  period  of  remarkable  musical  and  poetical  activity 
at  Sparta  (see  TERPANDER) — that  he  not  only  wrote  poetry 
but  took  part  in  the  actual  service  of  the  field,  and  that 
he  endeavoured  to  compose  the  internal  dissensions  of 
Sparta  by  inspiring  the  citizens  with  a  patriotic  love 
for  their  fatherland  and  its  institutions. 

We  possess  in  all  about  twelve  fragments  of  Tyrtaeus's 
poetry,  varying  in  length  from  one  to  forty-four  lines. 
They  are  preserved  by  Strabo,  Lycurgus,  Stobaeus,  and 
others»  We  may  divide  them  into  two  varieties,  accord 
ing  to  the  metre  and  dialect  in  which  they  are  composed. 
The  first  class  consists  of  elegies  in  the  Ionic  dialect, 
written  partly  in  praise  of  the  Spartan  constitution  and 
King  Theopompus  (Ewo/t/a),  partly  to  stimulate  the 
Spartan  soldiers  to  deeds  of  heroism  in  the  field  ('YTroflijKcu 
— the  title  is,  however,  later  than  Tyrtaeus).  The  interest 
of  the  fragments  preserved  from  the  Ewo/zta  is  mainly 
historical :  they  form  our  only  trustworthy  authority  for 
the  events  of  the  First  Messenian  War  (Fr.  5,  6,  7).  The 
'YiroOrJKat  possess  considerable  poetic  merit,  in  spite  of  the 
occasional  monotony  of  their  versification.  Addressed  to  a 
nation  of  warriors,  they  paint  in  vivid  colours  the  beauty 
of  bravery  and  the  shame  of  cowardice ;  there  are  also 
lines  in  them  which  reveal  the  soldier  as  well  as  the  poet, 
e.g.,  Fr.  10,  31-32.  One  striking  feature  is  the  genuinely 
Greek  feeling  for  plastic  beauty,  showing  itself  in  the 
beautiful  picture  of  the  youthful  form  lying  dead  upon 
the  battle-field  (Fr.  10,  27-30,  and  12,  23-34;  see  also 
Symonds's  Greek  Poets,  i.  p.  74).  The  popularity  of  these 
elegies  in  the  Spartan  army  was  such  that,  according  to 
Athenaeus  (xiv.  630  F),  it  became  the  custom  for  the  soldiers 
to  sing  them  round  the  camp  fires  at  night,  the  polemarch 
rewarding  the  best  singer  with  a  piece  of  flesh.  Of  the 
second  class  of  Tyrtaeus's  poems,  marching  songs,  written 
in  the  anapaestic  measure  and  the  Dorian  dialect,  the  re 
mains  are  too  scanty  to  allow  of  our  pronouncing  a  judg 
ment  on  their  poetic  merit. 

See  Bergk,  Poetse  Lyrici  Grseci,  vol.  ii.  pp.  8-22,  Leipsic,  1882. 
Fragment  10  (reOvd/j-evai  yap  Ka\6v,  &c.)  has  been  translated  into 
English  verse  by  Campbell. 

TYTLER.  The  surname  of  three  Scottish  writers, 
principally  on  historical  subjects. 

1.  ALEXANDER  FRASER  TYTLER  (1747-1813),  Lord 
Woodhouselee,  Scottish  judge,  was  the  eldest  son  of  William 
Tytler  (see  below),  and  was  born  at  Edinburgh  on  15th 
October  1747.  After  passing  through  the  High  School, 
he  was  sent  in  1763  to  a  school  at  Kensington  taught  by 
Dr  Elphinston,  the  translator  of  Martial's  Epigrams.  He 
returned  to  Edinburgh  in  1765,  skilled  in  Latin  versifica 
tion,  and  with  a  competent  knowledge  of  Italian,  and  a 
taste  for  drawing  and  natural  history.  He  was  called  to 
the  bar  in  1770.  His  first  work,  a  supplement  to  the 
Dictionary  of  Decisions,  undertaken  on  the  suggestion  of 
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Lord  Kames,  was  published  in  1778,  and  a  continuation 
appeared  in  1796.  In  1780  Tytler  was  appointed  con 
joint  professor  of  universal  history  in  the  university  of 
Edinburgh,  becoming  sole  professor  in  1786.  In.  1782  he 
published  Outlines  of  his  course  of  lectures,  afterwards 
extended  and  republished  under  the  title  of  Elements  of 
General  History.  The  Elements  has  passed  through  many 
editions,  and  has  been  translated  into  several  European 
languages  as  well  as  into  Hindustani.  The  lectures  them 
selves  were  published  in  1834  in  Murray's  Family  Library. 
In  1790  Tytler  was  appointed  judge-advocate  of  Scotland, 
and  while  holding  this  office  he  wrote  a  Treatise  on  the  Law 
of  Courts-Martial.  In  1801  he  was  raised  to  the  bench, 
taking  his  seat  (1802)  in  the  court  of  session  as  Lord  Wood- 
houselee.  He  died  at  Edinburgh  on  5th  January  1813. 

Besides  the  works  already  mentioned,  lie  was  the  author  of  several 
papers  ill  the  Mirror,  the  Lounger,  and  the  Transactions  of  tlie  Royal 
Society  of  Edinburgh  ;  he  also  wrote  Life  and  Writings  of  Dr  John 
Gregory  ;  Essay  on  the  Principles  of  Translation,  1790  ;  a  disserta 
tion  on  Final  Causes,  prefixed  to  his  edition  of  Derham's  Physico- 
Theology,  1799 ;  a  political  pamphlet  entitled  Ireland  profiting  by 
Example,  1799  ;  an  Essay  on  Laura  and  Petrarch  ;  and  The  Life 
and  Writings  of  Henry  Home,  Lord  Kames,  1807. 

2.  PATRICK  FRASER  TYTLER  (1791-1849),  as  the  son 
of  Lord  Woodhouselee  and  grandson  of  William  Tytler, 
may  be  said  to  have  inherited  a  taste  for  literary  and  his 
torical  pursuits.      He  was  born  at  Edinburgh  on  30th 
August  1791,  and  was  educated  chiefly  at  the  High  School 
and  university,   being  called  to  the  bar  in  1813.     His 
earliest  literary  effort  appears  to  have  been  a  chapter  or 
two  contributed  to  Alison's  Travels  in  France  (1815) ;  and 
his  first  independent  essays  were  papers  in  £lackivood°s 
Magazine.     Inheriting  the  family  talent  for  music,  and 
with  a  facility  in  throwing  off  humorous  little  poems  and 
songs,  he  made  several  contributions  to  Thomson's  Select 
Melodies  of  Scotland,  1824.     In  1819  he  published  the 
Life  of  James   Crichton  of  Cluny,   commonly  called  the 
Admirable  Crichton,  a  second  edition  appearing  in  1823. 
This  was  followed  by  a  Memoir  of  Sir  Thomas  Craig  of 
Riccarton,  1823 ;  an  Essay  on  the  Revival  of  Greek  Litera 
ture  in   Italy,   and  a  Life  of  John    Wickliff,   published 
anonymously,  in  1826.     The  History  of  Scotland  was  un 
dertaken  at  the  suggestion  of  Sir  Walter  Scott,  and  occupied 
Tytler  for  nearly  twenty  years,  in  the  course  of  which  he 
removed  to  London  for  convenience  of  research.    The  first 
volume  appeared  in  1828,  and  the  ninth  and  last  in  1843. 
The  original  investigations  on  which  the  work  was  founded 
gave  it  an  authority  which  no  previous  history  of  Scotland 
possessed,  and  the  clear  and  graphic  style  made  it  inter 
esting  and  popular.      The  last  few  years  of  his  life  were 
spent  in  physical  prostration  and  mental  depression,  and 
he  died  at  Great  Malvern  on  24th  December  1849. 

During  the  progress  of  his  History  a  large  amount  of  other  work 
came  from  his  pen,  as  the  following  list  shows  : — Lives  of  Scottish 
Worthies,  for  Murray's  Family  Library,  3  vols.,  1831-33  ;  Histori 
cal  View  of  the  Progress  of  Discovery  in  America,  1832,  smdLifeof 
Sir  Walter  Raleigh,  1833,  for  the  Edinburgh  Cabinet  Library  ; 
Life  of  Henry  VIII. ,  1 837  ;  England  under  the  Reigns  of  Edward 
VI.  andMary,  from  original  letters,2  vols.,  1839  ;  article  "Scotland" 
in  the  seventh  edition  of  the  Encyclopaedia  Britannica  (afterwards 
published  separately  as  a  school  history)  ;  Notes  on  The  Darnlcy 
Jewel,  1843  ;  on  the  Portraits  of  Mary  Queen  of  Scots,  1845 
(privately  printed)  ;  and  Memoirs  of  the  War  carried  on  in  Scotland 
a>id  Ireland,  1689-91,  by  General  Mackay,  edited  in  conjunction 
with  Hog  and  Urqnhart,  and  presented  to  the  Banuatyue  and 
Maitland  Clubs  in  1833. 

3.  WILLIAM   TYTLER   (1711-1792),  of  Woodhouselee, 
writer  on  historical  and  antiquarian  subjects,  was  the  son 
of  Alexander  Tytler,  writer  in  Edinburgh,  and  was  born  in 
that  city  on  12th  October  1711.     He  was  educated  at  the 
High  School  and  the  university,  and,  having  adopted  his 
father's  profession,  was  in  1744  admitted  into  the  society 
of  Writers  to  the  Signet.     While  successfully  practising 
as  a  lawyer,  he  found  time  to  devote  attention  to  historical 


investigation.  In  1759  he  published  an  Inquiry,  Histori 
cal  and  Critical,  into  the  Evidence  against  Mary  Queen  of 
Scots,  and  an  Examination  of  the  Histories  of  Dr  Robertson 
and  Mr  Hume  with  respect  to  that  Evidence.  This  work, 
which  warmly  defended  the  character  of  the  queen,  met 
with  great  success.  Four  editions,  the  later  ones  con 
siderably  enlarged,  were  published  in  the  author's  lifetime ; 
and  it  was  translated  into  French.  In  1783  he  published 
the  Poetical  Remains  of  James  the  First,  King  of  Scotland, 
to  which  he  added  a  dissertation  on  the  life  and  writings 
of  the  royal  author.  He  wrote  an  essay  on  "Scottish 
Music,"  which  was  appended  to  Arnot's  History  of  Edin 
burgh.  His  "  Dissertation  on  the  Marriage  of  Queen  Mary 
to  the  Earl  of  Bothwell "  and  "  Observations  on  the  Vision, 
a  Poem,"  appeared  in  the  Transactions  of  the  Society  of 
Antiquaries  of  Scotland  (1791-92).  A  paper  in  the  Lounger, 
on  "  Defects  of  Modern  Female  Education,"  and  an  Account 
of  Fashionable  Amusements  in  Edinburgh  in  the  SeventeentJi, 
Century  complete  the  list  of  his  works.  He  died  at  Edin 
burgh  on  12th  September  1792. 

TYUMEN,  a  district  town  of  West  Siberia,  in  the 
government  of  Tobolsk,  is  situated  at  a  point  where  the 
chief  highway  from  Russia  across  the  Urals  touches  the 
first  navigable  river  (the  Tura)  of  Siberia.  A  railway 
passing  through  Ekaterinburg  and  the  principal  iron 
works  on  the  eastern  slopes  of  the  middle  Urals  connects 
Tyumen  with  Perm,  the  terminus  of  steamboat  traffic  on 
the  Kama  and  Volga.  The  Tura  being  a  tributary  of  the 
Tobol,  which  joins  the  Irtish,  a  tributary  of  the  Ob, 
Tyumen  has  regular  steam  communication  with  Omsk 
and  Semipalatinsk  by  the  Irtish  (steamers  penetrating  as 
far  as  Lake  Zaisan  in  Dzungaria) ;  with  Tomsk,  Barnaul, 
and  Biysk,  in  the  Altai,  by  the  Ob  and  the  Tom  ;  with 
Irbit — the  seat  of  the  great  Siberian  fair — by  the  Tura 
and  the  Nitsa;  and  by  the  Tobol,  the  Irtish,  and  the 
Ob  with  the  Arctic  Ocean  and  the  fisheries  of  the  lower 
Ob.  Tyumen  stands  also  at  the  western  extremity  of 
the  Siberian  highway  which  goes  via  Omsk,  Tomsk,  and 
Krasnoyarsk  to  Irkutsk.  In  summer  the  Tura  sometimes 
falls  so  low  that  steamers  have  to  stop  90  miles  off,  pass 
engers  and  goods  being  taken  thence  to  Tyumen  in  lighter 
vessels.  The  town  is  well  built,  and  stands  on  both  banks 
of  the  Tura,  which  is  here  spanned  by  a  bridge.  The 
portion  on  the  low  left  bank  is  inhabited  by  the  poorest 
class  and  is  often  inundated ;  the  best  houses  are  on  the 
high  right  bank.  The  streets  are  unpaved,  but  the  houses 
(principally  wooden)  are  for  the  most  part  inclosed  by 
gardens.  The  people,  who  are  famed  throughout  Siberia 
for  their  good  looks,  have  always  been  renowned  for 
their  industrial  skill.  Woollen  cloth,  linen,  belts,  and 
especially  boots  and  gloves,  are  manufactured  to  a  large 
amount  (70,000  pairs  of  boots  and  300,000  pairs  of  gloves 
annually).  Tyumen  carpets,  although  made  in  the  simplest 
way  and  with  the  plainest  tools,  have  a  wide  renown  in 
Russia  and  Siberia,  and  recently  have  appeared  in  the 
markets  of  western  Europe  as  of  Oriental  origin.  All  kinds 
of  metal  wares  are  made  in  small  workshops.  Sheepskins 
and  various  kinds  of  cloth  are  extensively  manufactured, 
and  the  leather  prepared  at  the  tanneries  (100  in  number) 
is  extensively  sold  all  over  Siberia,  the  Kirghiz  steppe,  and 
Bokhara.  An  establishment  has  recently  been  opened  for 
the  construction  of  barges,  and  a  paper-mill,  the  first  in 
Siberia,  was  opened  in  1886.  The  trade  of  Tyumen  is  ex 
ceeded  only  by  that  of  Irkutsk  and  of  Tomsk.  In  addition 
to  its  primary  schools  Tyumen  has  a  "  real "  school.  The 
population,  which  is  of  a  fluctuating  character  in  summer, 
is  differently  estimated  at  13,000,  14,500,  and  18,000. 

TZARSKOYE  SELO.     See  TSARSKOYE  SELO. 

TZETZES,  JOANNES,  a  voluminous  Byzantine  writer  of 
the  12th  century.  See  GREECE,  vol.  xi.  p.  145  sq. 
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U  holds  the  twenty-first  place  in  our  alphabet.  The 
corresponding  place  in  the  Greek  alphabets  was 
occupied  by  Y  (with  some  slight  variations  of  form).  The 
form  in  the  Italian  alphabets  was  generally  V.  These 
three  are  only  modifications  of  one  original ;  but  they  are 
independent  symbols  with  us,  though  Y  does  not  represent 
any  sound  otherwise  unrepresented.  It  will  be  most  con 
venient  to  describe  the  three  forms  once  for  all. 

With  T  we  reach  the  end  of  the  original  Phoenician 
alphabet.  The  remaining  symbols — no  fewer  than  six  with 
us,  four  in  the  completed  Latin  alphabet — are  accretions, 
either  modifications  of  old  symbols  for  greater  exactness  or 
old  symbols  themselves  which  had  fallen  out  of  their  proper 
place  and  were  added  again.  The  first  new  symbol  was 
needed  to  represent  the  important  vowel  sound  u.  We 
have  already  seen  that  the  Greeks  employed  the  Phoenician 
symbols  for  the  breaths  which  they  did  not  want  as  symbols 
for  the  vowels  which  they  did  want.  Thus  we  should  have 
expected  that  the  Phoenician  vau  would  have  been  used 
for  u.  But  vau  was  already  employed  for  w,  which  was 
a  living  sound  in  early  Greek  ;  the  form  used  was  F  (the 
so-called  digamma),  the  origin  of  our  F.  What  then  was 
the  origin  of  the  symbol  for  u  1  In  the  earliest  Greek  we 
find  the  two  forms  Y  and  V,  e.g.,  in  inscriptions  of  Thera. 
Now  the  Moabite  form  of  vau  is  Y,  which  resembles  the 
Y  more  than  F.  It  is  difficult  to  see  why  the  presumably 
oldest  Phoenician  form  should  appear,  not  in  the  sixth  place 
of  the  Greek  alphabet,  but  at  the  end,  where  it  must  have 
been  an  arbitrary  addition ;  and,  although  the  Y  form 
could  be  derived  from  F  (middle  steps  are  found),  it  is  not 
easy  to  get  F  from  Y-  We  may  suppose  that  the  two 
symbols,  F  and  Y,  were  obtained  by  the  Greeks  from 
independent  Phoenician  alphabets,  the  first  being  kept  by 
those  Greeks  who  required  a  symbol  for  w,  and  did  not  at 
first  need  any  special  sign  to  distinguish  u  (which  in  the 
earliest  Greek  times  known  to  us  had  the  value  of  German 
u)  from  o ;  while  the  others  took  the  form  Y  to  express  the 
modified  u,  and  probably  never  really  adopted  the  F, 
except  as  a  numeral ;  it  does  not  appear  even  in  the  very 
old  Abu  Simbel  inscription  written  by  the  Ionian  mercen 
aries  of  Psammitichus.  It  is  noteworthy  that  in  that  in 
scription  both  the  forms  Y  and  V  appear,  whereas  in  those 
of  Thera  and  Melos  we  have  sometimes  the  one  sometimes 
the  other,  but  not  both  in  the  same  inscription,  and  a 
study  of  the  writing  leads  to  the  conclusion  that  the  Y 
was  felt  to  be  the  true  (i.e.,  the  older)  form,  but  that  V 
was  used  more  frequently  for  the  sake  of  simplicity. 

At  Rome  the  single  form  V  denoted  both  the  vowel  u 
and  also  the  consonantal  w.  F  retained  its  place  as  sixth 
in  the  alphabet,  but  with  the  value  of/,  which  was  un 
known  to  the  Greeks ;  a  peculiar  form,  C,  in  which  the 
middle  stroke  has  gone  to  the  bottom,  seems  to  have  been 
affected  by  its  neighbour  E  ;  this  is  found  in  Etruscan, 
Umbrian,  and  Samnite  inscriptions ;  it  has,  however,  the 
value  of  w  ;  while  a  curious  symbol  8  appears  at  the  end 
of  the  Etruscan  alphabet,  and  is  also  used  in  the  Eugubine 
tables,  with  the  value  of/;  the  origin  of  this  is  uncertain. 
It  may  be  a  rounded  form  of  the  second  symbol  in  the 
digraph  FB  (i.e.,  FH)  by  which  the  sound  F  is  indicated 
in  a  very  old  inscription  (see  Bhein.  Mus.,  xlii.  317);  if 
this  is  so,  the  Latin  alphabet  has  the  first  member  of  the 
digraph,  the  Etruscan  has  the  second.  Next,  the  symbol 
Y  was  added  (together  with  Z)  in  the  1st  century  B.C.  to 
represent  more  exactly,  in  borrowed  words,  the  sound  of 
Greek  upsilon. 


Lastly,  the  form  U  was  differentiated  from  V.  It  is  the 
uncial  form,  and  so  belongs  to  the  general  transition  from 
the  pointed  to  the  rounded  character  which  conduced  to 
greater  convenience  of  writing.  Examples  of  it  may  be 
seen  in  the  article  on  PALAEOGRAPHY  ;  see  the  specimen  of 
Latin  uncial  of  the  5th  or  6th  century  (vol.  xviii.  p.  153), 
and  the  half-uncial  of  the  Lindisfarne  Gospels,  about  700 
A.D.  (ibid.,  p.  159).  It  was  clearly  a  matter  of  convenience 
to  have  separate  symbols  to  represent  sounds  so  distinct  as 
u  and  v ;  but  the  application  of  the  two  symbols  seems  to 
have  been  due  to  chance  rather  than  design.  The  form 
V  remained  in  use  at  the  beginning  of  words,  whereas  u, 
which  was  the  uncial  and  cursive  form,  naturally  was  used 
rather  in  the  middle ;  by  degrees  the  initial  form  was  ap 
propriated  to  consonants, —  perhaps,  as  Dr  Taylor  suggests 
(Alp/iabet,  ii.  189),  because  the  consonant  is  commoner  at 
the  beginning  of  words,  or  for  some  other  reason,  while  the 
medial  form  was  connected  with  vowels. 

The  sound  which  U  denotes  is  produced  by  "  rounding  " 
the  lips  to  the  furthest  extent  consistent  with  a  clear 
vowel-sound,  and  by  raising  the  back  of  the  tongue  higher 
than  for  any  other  rounded  sound.  It  has  two  varieties 
(like  all  other  vowels)  according  as  the  position  of  the 
tongue  is  more  or  less  tense,  producing  thereby  a  narrower 
or  a  wider  aperture  for  the  voice  to  pass  through  ;  whence 
the  sounds  are  technically  called  "narrow "and  "wide" 
respectively.  The  narrow  sound  is  heard  in  English  only 
when  the  vowel  is  long,  as  in  "book,"  "rule,"  but  in 
northern  English  (Scotch)  "  book "  may  be  heard  short. 
The  wide  sound  is  heard  in  "  full,"  "good."  The  digraph 
oo  is  commonly  used  for  the  u  sound,  and  attests  the  fact 
that  the  original  sound  of  o  has  frequently  passed  into  u, 
as  in  "good,"  "food,"  &c.,  written  "gode,"  "fode"  in 
Middle  English  ;  sometimes,  however,  the  oo  has  come  by 
analogy  into  words  where  u  is  the  original  sound,  as  in 
"  room,"  M.E.  "  roum,"  O.E.  "  rum."  Original  u  has  com 
monly  passed  into  the  au  sound,  spelt  in  English  ou  or  ow, 
as  in  "how,"  "house,"  "mouse,"  "bower,"  for  O.E.  "hu," 
"hus,"  "mus,"  "bur."  According  to  Mr  A.  J.  Ellis, 
words  derived  from  the  French  had  in  Chaucer's  time  the 
sound  of  French  u  ;  and  Sir  John  Cheke's  statement  "  cum 
duke,  tube,  lute,  rebuke,  SUK,  TUK,  XVT,  pe(3vK  dicimus, 
Grascum  u  sonaremus,"  seems  strong  for  the  same  practice 
in  the  16th  century.  In  the  17th  century  the  modern  pro 
nunciation  of  u  as  iu  in  "  muse,"  "  duke,"  "  mute,"  "  pure" 
had  come  in.  Hence  also  we  may  explain  the  substitution 
of  u  for  y  in  some  genuine  English  words,  as  "  busy  "  (orig. 
bysig).  At  the  same  time  begins  the  corruption  of  u  to 
the  (so-called)  u  sound  in  "  but,"  "  shut,"  &c. ;  this  is  not 
a  u  sound  at  all,  but  the  neutral  vowel  as  heard  indiffer 
ently  in  "but,"  "sun,"  "son,"  "blood";  it  is  often  con 
founded  by  writers  with  the  true  u  heard  in  "  pull "  and 
in  the  northern  pronunciation  of  "  but,"  "  shut."  For  the 
history  of  the  German  "  modified  "  u  (spelt  ii,  but  origin 
ally  ue)  see  under  Y. 

UBEDA,  a  town  of  Spain,  head  of  an  administrative 
subdivision  in  the  province  of  Jaen,  stands  on  a  gentle 
slope  about  5  miles  from  the  right  bank  of  the  Guadal 
quivir,  and  about  22  miles  to  the  east  of  the  Menjibar 
station  on  the  railway  from  Madrid  to  Cordova.  Under 
the  Moorish  rule  it  was  a  place  of  considerable  conse 
quence,  its  population  being  said  to  have  at  one  time 
numbered  70,000.  Some  portions  of  the  old  walls,  with 
towers  and  gates,  still  remain,  but  none  of  the  public 
buildings  are  of  great  age,  the  oldest  church,  that  of  San 
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Salvador,  dating  from  1540-56.     The  population  within 
the  municipal  boundaries  in  1877  was  18,149. 

UDAIPUR  [OODEYPORE],  or  MEWAR,  a  native  state  in 
Rajputana,  India,  with  an  area  of  12,670  square  miles.  It 
extends  from  23°  49'  to  25°  58'  N.  lat.,  and  from  73°  7'  to 
75°  52'  E.  long.,  and  is  bounded  on  the  N.  by  the  British 
territory  of  Ajmere;  on  the  E.  by  the  native  states  of 
Bundi,  Gwalior,  Tonk,  and  Partabgarh ;  on  the  S.  by 
Banswara,  Dungarpur,  and  Mahi  Kantha ;  and  on  the  W. 
by  the  Aravalli  Mountains,  separating  it  from  Marwar  and 
Sirohi.  The  greater  part  of  the  country  is  level  plain.  A 
section  of  the  Aravalli  Mountains  extends  over  the  south 
western  and  southern  portions,  and  is  rich  in  minerals,  but 
the  mines  have  been  long  closed.  The  general  inclination 
of  the  country  is  from  south-west  to  north-east,  the  Banas 
and  its  numerous  feeders  flowing  from  the  base  of  the 
Aravalli  range.  There  are  many  lakes  and  tanks  in  the 
state,  the  finest  of  which  is  the  Dhebar  or  Jaisamand,  with 
an  area  of  nearly  21  square  miles;  it  is  considered  to  be 
the  largest  sheet  of  artificial  water  in  the  world.  There 
are  only  two  metal  roads  in  the  state ;  the  Nimach  State 
Railway  passes  through  the  north-eastern  part. 

In  1881  the  population,  exclusive  of  51,076  Bhils,  was  1,443,144 
(males  772,685,  females  670,459);  Hindus  numbered  1,321,521, 
Mohammedans  43,322,  Jains  78,171,  and  Christians  130.  The  only 
town  with  over  10,000  inhabitants  isUdaipur,  the  capital  (38,214). 
This  city  is  picturesquely  situated  on  a  lake  2000  feet  above  sea- 
level,  and  faces  wooded  hills.  It  contains  the  royal  palace,  which 
is  a  noble  pile  of  granite  and  marble,  built  on  the  crest  of  a  rocky 
ridge  overlooking  the  lake,  city,  and  valley.  There  are  no  manu 
factures  of  any  importance  in  the  state,  and  the  crops  as  a  rule 
only  suffice  for  local  wants.  The  principal  imports  are  salt,  piece 
goods,  groceries,  metals,  medicines,  sugar,  ivory,  and  tobacco  ;  and 
the  exports  are  mostly  confined  to  turmeric,  giir,  cotton,  indigo,  til, 
opium,  and  cattle.  The  total  income  of  Udaipur  in  1885-86  was 
£259,624.  The  state  was  taken  under  the  protection  of  the  British 
Oovernment  in  1817,  and  it  pays  an  annual  tribute  of  £20,000. 
The  family  of  the  raja  of  Udaipur  ranks  highest  in  dignity  among 
the  Rajput  chiefs  of  India. 

UDAL  (Danish  odel)  is  a  kind  of  right  still  existing  in 
Orkney  and  Shetland,  and  supposed  to  be  a  relic  of  the  old 
allodial  mode  of  landholding  existing  antecedently  to  the 
growth  of  feudalism  in  Scotland.  The  udal  tenant  holds 
without  charter  by  uninterrupted  possession  on  payment 
to  the  crown,  the  kirk,  or  a  grantee  from  the  crown  of  a 
tribute  called  scat  (Danish  skat),  or  without  such  payment, 
the  latter  right  being  more  strictly  the  udal  right.  Udal 
lands  descend  to  all  the  children  equally.  They  are  con 
vertible  into  feus  at  the  option  of  the  udallers. 

UDALL,  NICHOLAS  (b.  1505-d.  15561),  author  of  the 
earliest  extant  regular  English  comedy.  Udall  was  a  typ 
ical  man  of  the  Renaissance  in  England,  a  schoolmaster  by 
profession,  a  classical  scholar,  a  translator  of  Terence  and 
Erasmus,  and  a  writer  of  pageants  and  interludes.  He 
was  high  in  favour  at  court,  wrote  verses  for  the  ',loy 
pageant  exhibited  at  Anne  Boleyn's  coronation  in  1533, 
and  was  honoured  by  Mary  in  1554  as  one  that  had 
"  heretofore  showed  and  mindeth  hereafter  to  show  his 
diligence  in  setting  forth  of  dialogues  and  interludes  before 
us  for  our  regal  disport  and  recreation."  The  severity  of 
his  discipline  at  Eton,  where  he  was  headmaster,  has  been 
immortalized  by  the  quaint  lines  of  one  of  his  pupils, 
Thomas  Tusser.  The  exact  history  of  the  production  of  his 
comedy  Ralph  Royster  Doyster  is  not  known.  A  printed 
copy  wanting  the  title-page  came  to  light  in  1818,  and  we 
know  that  it  was  licensed  to  be  printed  in  1566.  It  is  a 
distinct  advance  in  construction  on  the  Merry  Interludes 
of  John  Heywood,  but  it  is  rot  a  comedy  in  the  strict 
English  sense,  being,  like  the  interludes,  essentially  farcical 


1  The  date  of  Udall's  death  is  sometimes  erroneously  given  as  1564, 
iu  which  year  his  play  of  Ezekias  was  performed  at  Cambridge  before 
Queen  Elizabeth.  He  was  buried  at  St  Margaret's,  Westminster,  on  23d 
December  1556  (see  memoir  in  Cooper's  edition  of  Royster  Doyster). 


in  motive,  character,  and  incident.  Although  an  imitation 
of  the  Latin  comedy,  it  is  far  from  being  a  servile  imita 
tion,  and  abounds  in  fresh  fun  and  cleverness.  It  has 
been  twice  reprinted,  — by  the  Shakespeare  Society  (with  a 
memoir  by  Mr  Cooper)  and  in  Arber's  Reprints. 

UDINE,  a  town  of  Italy,  in  the  province  of  Udine,  in  a 
wide  plain  near  the  foot  of  the  Carnic  Alps,  on  the  Roja,  84 
miles  by  rail  north-east  from  Venice  and  49  miles  north-west 
from  Trieste.  It  is  enclosed  by  an  imposing  wall  of  con 
siderable  antiquity,  some  4  or  5  miles  in  circumference, 
and  fortified  with  towers.  In  the  centre,  on  an  eminence, 
stands  the  old  castle,  at  one  time  the  residence  of  the 
patriarchs  of  Aquileia,  and  now  used  as  a  prison.  Grouped 
around  this  is  the  old  part  of  the  town,  with  narrow 
crooked  streets,  some  of  which  are  lined  with  arcades. 
The  cathedral,  which  is  a  Romanesque  building  with  fine 
pillars,  and  an  hexagonal  tower  bearing  14th-century  sculp 
tures,  contains  some  interesting  examples  of  native  art  (by 
Giovanni  Martini  da  Udine  and  others).  The  church  of 
S.  Maria  della  Puritk  has  frescos  by  Tiepolo.  On  the 
principal  square  stands  the  town-hall,  built  in  1457  in  the 
Venetian-Gothic  style,  and  skilfully  restored  since  a  fire  in 
1876  ;  opposite  is  a  clock  tower  resembling  that  of  the 
Piazza  di  San  Marco  at  Venice.  The  archiepiscopal  palace 
and  Museo  Civico,  as  well  as  the  municipal  buildings,  have 
some  valuable  paintings.  Several  of  the  palaces  of  the 
nobility  have  striking  architectural  features,  and  the  town 
is  adorned  by  many  beautiful  public  walks.  The  leading 
industry  of  Udine  is  silk-spinning,  but  it  also  possesses 
manufactures  of  linen,  cotton,  hats,  and  paper,  tanneries, 
and  sugar  refineries,  and  has  a  considerable  trade.  The 
population  in  1881  was  23,254. 

Udine  is  the  Vedinum  of  Pliny  ;  it  was  then  a  municipium,  but 
quite  an  inconsiderable  place  compared  with  Forum  Julii  (Cividale) 
11  miles  to  the  east,  or  Aquileia  22  miles  to  south-south-east.  In 
the  Middle  Ages  it  became  a  nourishing  and  populous  city  ;  in 
1238  the  patriarch  Berthold  made  it  the  capital  of  FRIULI  (q.v.), 
and  in  1420  it  became  Venetian. 

UEBERWEG,  FRIEDRICH  (1826-1871),  best  known  by 
his  History  of  Philosophy,  was  born  on  the  22d  January 
1826  at  Leichlingen,  in  Rhenish  Prussia,  where  his  father 
was  Lutheran  pastor.  His  mother,  left  early  a  widow, 
devoted  her  scanty  means  to  the  education  of  her  only 
son.  Ueberweg  passed  through  the  gymnasium  at  Elber- 
feld,  and  studied  at  the  universities  of  Gottingen  and 
Berlin.  In  1852  he  qualified  himself  at  Bonn  as  privat- 
docent  in  philosophy.  His  System  of  Logic,  published  in 
1857  (English  translation  1871),  and  his  essay  On  the 
Authenticity  and  the  Order  of  the  Platonic  Writings,  crowned 
by  the  Imperial  Academy  of  Vienna  (published  1861),  con 
tributed  to  draw  attention  to  him  as  at  once  a  scholar  and 
a  thinker.  In  1862  he  was  called  to  Konigsberg  as  extra 
ordinary  professor,  and  in  1867  he  was  advanced  to  the 
ordinary  grade.  He  married  in  1863,  and  on  the  9th  June 
1871  he  died  prematurely. 

The  chief  work  of  his  later  years  was  his  compendious  History  of 
Philosophy,  which  is  unmatched  for  fulness  of  information  com 
bined  with  conciseness,  accuracy,  and  impartiality  of  treatment. 
The  first  part  appeared  in  1862.  An  English  translation,  in  two 
volumes,  was  published  in  1872,  and  has  gone  through  several 
editions.  Ueberweg  translated,  in  1869,  Berkeley's  Principles  of 
Human  Knowledge,  with  notes,  for  Kirchmann's  Philosophische 
Bibliothek.  In  philosophy  Ueberweg  was  strongly  opposed  to  the 
subjectivistic  tendency  of  the  Kantian  system,  maintaining  in 
particular  the  objectivity  of  space  and  time,  which  involved  him  in 
a  somewhat  violent  controversy  with  several  opponents.  His  own 
mode  of  thought  he  preferred  to  describe  as  an  ideal  realism,  which 
refused  to  reduce  reality  to  thought,  but  asserted  a  parallelism  be 
tween  the  forms  of  existence  and  the  forms  of  knowledge.  Beneke 
and  Schleiermacher  seem  to  have  exercised  most  influence  upon 
the  development  of  his  thought.  A  short  memoir,  by  his  friend 
F.  A.  Lange  (author  of  the  History  of  Materialism),  gives  some 
account  of  what  may  be  called  personal  opinions  in  philosophy  and 
theology,  which  did  not  find  expression  in  Ueberweg's  published 
writings. 
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UFA,  a  government  of  south-eastern  Russia,  on  the 
western  slope  of  the  Urals,  has  Vyatka  and  Perm  on  the 
N.,  Orenburg  on  the  E.  and  S.,  Samara  and  Kazan  on  the 
W.,  and  comprises  an  area  of  47,112  square  miles.  In 
virtue  alike  of  its  physical  characters  and  of  its  population, 
which  belongs  chiefly  to  the  Ural-Altaic  stock,  it  forms 
an  intermediate  link  between  Europe  and  Asia,  and  it  was 
only  recently  separated  from  the  government  of  Orenburg, 
which  is  now  limited  to  the  eastern  slopes  of  the  Urals. 
Several  craggy  and  densely  wooded  ridges,  running  from 
south-west  to  north-east  parallel  to  the  main  chain  of  the 
southern  Urals,  occupy  its  eastern  part.  They  are  separ 
ated  by  broad  and  long  longitudinal  valleys,  and  rise  to 
altitudes  of  from  2500  to  3500  feet  above  the  sea  ;  their 
highest  peaks — Iremel  (5040  feet),  Nurgush,  Urenga,  and 
Taganai  (3950  feet) — are  above  the  limits  of  tree-vegeta 
tion,  but  in  no  case  reach  those  of  perpetual  snow.  The 
high  longitudinal  valleys  of  the  Urals  are  the  seat  of  an 
important  mining  industry.  Southward  Ufa  extends  over 
the  slopes  of  the  Obshchiy  Syrt  plateau,  the  angular  space 
between  the  latter  and  the  Urals  being  occupied  by  elevated 
plains  (from  1000  to  1500  feet),  deeply  grooved  by  the  river 
valleys  and  sometimes  described  as  the  "  Ufa  plateau."  It 
slopes  gently  towards  the  depression  of  the  Kama ;  and  its 
undulating  surface,  especially  its  broad  valleys  (500  to  600 
feet  above  the  sea),  covered  as  they  are  with  a  fertile  soil, 
are  being  rapidly  colonized  by  Russian  settlers.  Towards 
the  Kama  the  fertility  of  the  soil  increases,  and  the  black- 
earth  regions  of  Menzelinsk  and  Birsk  may  be  described 
as  granaries  for  that  part  of  Russia. 

The  geological  structure  of  Ufa  is  very  varied.  The  main  ridge 
of  the  Urals  consists  of  gneisses  and  various  crystalline  slates  rest 
ing  upon  granites  and  syenites  ;  next  comes  a  broad  strip  of  lime 
stones  and  sandstones,  the  fossil  fauna  of  which  is  intermediate 
in  its  lowest  parts  between  the  Upper  Silurian  and  the  Lower 
Devonian.  These  form  the  highest  ridges  of  Ufa.  Farther  west 
the  Devonian  deposits  are  followed  by  Lower  and  Upper  Carbon 
iferous  and  "Artinsk  schists,"  which,  together  with  Permian  de 
posits,  cover  western  Ufa.  Quaternary  deposits  are  extensively 
developed  in  all  the  valleys,  most  of  which  were  occupied  by  lakes 
during  the  Lacustrine  period.  Ufa  has  not  the  mineral  resources 
of  Perm ;  only  traces  of  gold  have  been  found  in  its  valleys,  and 
silver  ores  are  absent ;  but  its  wealth  in  iron  (Devonian)  and  copper 
(Permian)  seems  likely  to  have  great  mining  importance  in  the 
future.  The  district  of  Zlatoust  is  celebrated  for  its  granite,  epidote, 
nephrite,  and  a  variety  of  decorative  stones  and  minerals.  Coal  is 
spread  over  a  wide  area,  but  only  in  layers  too  thin  to  make  work 
ing  remunerative.  Fire-clay,  kaolin,  and  sandstone  for  making 
grindstones  are  obtained  to  some  extent ;  naphtha,  sulphur,  and 
saltpetre  have  been  observed  in  several  places. 

Ufa  belongs  almost  entirely  to  the  drainage  area  of  the  Byeiaya, 
a  great  tributary  of  the  Kama,  which  rises  in  Orenburg,  flows  south 
and  west  till  it  pierces  a  mountain  chain  at  Bugutchan,  and  then 
runs  north  and  north-west,  watering  the  high  plains  and  receiving 
a  number  of  important  tributaries,  among  which  the  Sim,  the 
Tanyp,  and  the  Ufa  are  also  navigable.  The  banks  of  the  Byeiaya 
are  thickly  peopled,  and  it  is  an  important  channel  for  trade  ;  but 
it  sometimes  reaches  so  low  an  ebb  in  summer  that  steamers  cannot 
proceed  beyond  Birsk.  The  Kama  flows  for  120  miles  along  the 
western  border  of  the  government.  Marshes  lie  along  its  course,  so 
that  its  banks  are  but  thinly  inhabited.  Forests  cover  nearly  half 
the  area,  but  the  plains  on  the  left  of  the  Byeiaya  are  comparatively 
thinly  wooded.  The  climate  of  Ufa  is  very  continental.  The  average 
temperature  at  Ufa  is  37°  F. ,  and  the  winter  is  extremely  cold  (Janu 
ary  5° '5  F.,  July  68°  F. ) ;  at  the  Zlatoust  observatory  (1340  feet)  the 
average  temperature  is  only  32°'2  (January  2°;  July  61°'8).  Even 
in  the  hilly  tracts  of  Zlatoust  the  annual  rainfall  is' only  19  inches. 
The  rivers  are  frozen  158  days  at  Ufa,  and  202  about  Zlatoust. 

The  population  of  Ufa  is  now  rapidly  increasing  (1,793,260  in 
1882,  as  against  1,291,020  in  1865).  Only  one-third  of  the  whole 
is  Russian,  the  remainder  being  chiefly  Bashkirs  (50  per  cent.,  in 
cluding  Mescheriaks  and  Tepters),  Tartars  (8 '4  per  cent),  Tchere- 
misses,  Tchuvashes,  Mordvinians,  and  Votiaks.  In  the  south  the 
Bashkirs,  Tartars,  and  other  Ural-Altaians  constitute  two-thirds  of 
the  population.  Among  the  Russians  two  distinct  elements  must  be 
distinguished, — some  100,000  peasants,  who  formerly  were  mining 
serfs,  and  now  support  themselves  chiefly  by  work  in  or  for  the 
mines,  and  yearly  620,000  agriculturists,  for  the  most  part  more 
recent  immigrants.  The  latter  carry  on  agriculture  on  an  extensive 


scale,  and  export  "large  quantities  of  corn.  The  Bashkirs  are  chiefly 
cattle-breeders,  but  of  late  they  have  been  driven  more  and  more 
to  tillage,  owing  to  the  appropriation  by  speculators  of  their  exten 
sive  pasture-lands.  Bee-keeping  is  largely  carried  on,  and  hunting 
is  still  an  important  source  of  income  to  the  Bashkirs.  In  the 
north-east  the  trade  in  timber  and  the  manufacture  of  various 
wooden  wares  are  largely  engaged  in  by  the  peasantry.  The  mining 
industry  is  advancing,  notwithstanding  many  obstacles  (see  vol. 
xxi.  p.  85) ;  the  iron-works  of  Zlatoust  especially  have  a  wide 
reputation.  Flour-mills,  distilleries,  and  tanneries  come  next  in 
importance.  The  exports  of  corn,  linseed,  timber,  wooden  wares, 
metals,  tallow,  hides,  and  cattle  are  considerable,  and  trade  is 
active,  especially  at  the  fairs  of  Menzelinsk,  Ufa,  and  Zlatoust. 

There  are  six  administrative  districts,  the  chief  towns  of  which 
(with  populations  in  1884)  are— Ufa  (25,660),  Belebei  (4200),  Birsk 
(8000),  Menzelinsk (6100),  Sterlitamak  (8940),  and  Zlatoust  (18,990). 
The  loading  places  Tchetny  and  Berozovka  on  the  Kama,  and  several 
iron  and  copper  works  (Satkinsk,  Yurezan,  Katav-Ivanovsk,  about 
6000  inhabitants  each)  ought  also  to  be  mentioned. 

UFA,  capital  of  the  above  government,  is  situated  at  the 
confluence  of  the  Ufa  with  the  Byetaya,  on  high  crags 
intersected  by  ravines,  which  are  covered  with  gardens  and 
orchards.  The  better  part  of  the  town  contains  a  few  stone 
buildings  connected  with  the  administration,  two  cathe 
drals,  and  a  few  churches ;  the  remainder  is  a  scattered 
aggregation  of  small  wooden  houses.  There  are  two  class 
ical  gymnasiums  for  boys  and  girls,  a  theological  seminary, 
and  several  lower  schools.  The  town  has  a  few  good  hospi 
tals.  The  manufactures  are  insignificant  in  Ufa  itself,  but 
there  are  several  iron  and  copper  works  of  importance 
within  the  district.  Owing  to  the  fertility  of  the  neigh 
bouring  regions,  and  the  position  of  the  town  at  the  junc 
tion  of  two  important  rivers,  the  Ufa  merchants  carry  on  a 
brisk  export  trade.  The  population  has  rapidly  increased 
of  late,  reaching  25,660  in  1884. 

Ufa  was  founded  in  1574,  when  a  fort  was  built  on  the  Byeiaya, 
three  other  forts  being  erected  about  the  same  time  at  Birsk, 
Menzelinsk,  and  Berezovka,  to  connect  Ufa  with  the  Russian  settle 
ments  on  the  Kama.  The  wooden  kreml  of  Ufa,  protected  by 
wooden  towers  and  an  outer  earthen  wall,  had  to  sustain  the  attacks 
of  the  revolted  Bashkirs  and  Russian  serfs  in  1662  and  at  later 
dates ;  and  in  1773  Tchika,  one  of  the  chiefs  of  the  Pugatcheff 
revolt,  besieged  it  for  four  months. 

UGANDA,  a  country  of  eastern  Central  Africa,  to  the 
north-west  of  the  Victoria  Nyanza.  It  has  an  area  of  about 
34,000  square  miles,  extending  from  1°  N.  lat.  to  the 
Kitangule  river,  and  from  31°  E.  long,  to  the  Nile.  The 
country  bordering  the  lake  and  to  the  north-west  is  moun 
tainous,  the  mountains  being  arranged  in  low  parallel 
chains.  The  hills,  covered  with  splendid  timber  and  abun 
dant  underwood,  rise  to  a  height  of  400  feet  above  their 
valleys,  through  which  sluggish  streams  flow  to  the  lake. 
Farther  north  the  country  becomes  a  plain,  and  the  eastern 
portion  of  Uganda,  between  Rubaga  and  the  Nile,  consists 
of  undulating  country,  varied  by  deep  narrow  valleys.  The 
geological  formation  of  the  country  is  volcanic  or  metamor- 
phic ;  two  or  three  feet  of  rich  black  alluvial  soil  form  the 
upper  strata,  covering  a  bed  of  red  sandy  clay,  often  30 
feet  thick.  In  some  places  porcelain  earth  is  found,  as 
well  as  large  masses  of  mica.  Ironstone  is  present  in  con 
siderable  quantities,  but  as  yet  no  other  metals  have  been 
discovered.  The  climate  is  mild,  and  the  temperature  re 
markably  uniform  throughout  the  year  ;  the  thermometric 
range  is  from  50°  to  90°  F. ;  but  the  mean  annual  variation 
is  only  20°.  The  annual  rainfall  is  50  inches,  the  greatest 
amount  of  rain  occurring  in  March,  April,  May,  and  Sep 
tember,  October,  and  November,  when  rain  falls  nearly 
every  day,  thunderstorms  being  frequent. 

The  population  of  Uganda  is  about  five  millions.  The  men  are  tall 
and  well-built,  and  have  good  features  and  dark  chocolate-coloured 
skin,  with  woolly  hair.  The  women  in  their  youth  are  good- 
looking.  The  country  is  divided  into  three  provinces — Uddu  in  the 
south,  Singo  in  the  west,  and  Changwe  in  the  east,  to  which  must 
be  added  about  400  islands  in  the  lake.  The  government  of  the 
country  is  feudal,  the  king  being  nominally  supreme.  Succession 
to  the  throne  is  hereditary,  but  the  successor  is  usually  a  minor 
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chosen  by  three  hereditary  chiefs,  who  with  the  young  king's  mother 
carry  on  the  government  until  he  is  of  age.  The  reigning  family 
in  Uganda  is  descended  from  the  "VVahuma  tribe  ;  the  late  king 
Mtesa  professed  to  trace  back  his  descent  to  Kintu  (or  Ham),  the 
founder  of  the  dynasty.  The  country  is  ruled  by  the  king,  three 
hereditary  chiefs,  and  a  council  of  minor  chiefs, — two  hereditary 
chiefs  and  a  certain  proportion  of  the  others  being  continually  in 
residence  at  Rubaga,  the  capital  of  the  country.  The  laws  are 
strict,  and  the  administration  of  justice  is  conducted  in  an  orderly 
manner.  There  is  no  real  taxation,  but  the  people  are  compelled 
to  render  feudal  service  to  all  their  superiors.  The  Waganda  may 
be  divided  into  four  classes,  the  lowest  class  being  the  slave  popu 
lation,  consisting  of  prisoners  taken  in  war  and  their  descendants ; 
next  come  the  "bachopi"  or  peasants,  who  form  the  mass  of  the 
population;  the  third  class  are  the  "batongoli,"  or  chiefs,  who  are 
recruited  from  the  bachopi,  but  whose  honours  are  not  hereditary ; 
they  receive  their  rank  for  distinguished  bravery  in  the  field  or  for 
services  rendered  to  the  state,  and  they  are  the  governros  of  the 
villages.  The  highest  class  is  that  of  the  "bakungu,"  a  superior 
grade  of  chiefs,  all  belonging  to  the  "  luchiko"  or  state  council,  and 
being  govern  ors  of  large  districts  of  land.  The  three  great  hereditary 
chiefs  belong  to  this  class,  and  they  are  supreme  governors  of  the 
three  great  districts  into  which  Uganda  is  divided.  The  Waganda 
are  very  warlike ;  all  adult  males  are  compelled  to  serve  in  the  army 
when  required,  and  the  military  organization,  having  its  head 
quarters  at  the  capital,  ramifies  throughout  the  whole  land.  Gair.p 
is  very  plentiful  :  elephants,  buffaloes,  zebras,  rhinoceroses,  wild 
boars,  twelve  species  of  antelopes,  lions,  leopards,  jackals,  foxes, 
hyaenas,  hares,  chimpanzees,  and  several  species  of  monkeys  inhabit 
the  forest.  Snakes  are  numerous;  hippopotami,  crocodiles,  and 
otters  abound  in  the  lake  and  in  the  Nile,  as  also  many  water-rats. 
The  principal  birds  are  parrots,  guinea-fowl,  owls,  vultures,  adju 
tants,  goatsuckers,  kites,  eagles,  ducks,  geese,  storks,  cranes,  herons, 
gulls,  scarlet  flamingos,  darters,  the  sacred  and  glossy  ibis,  and 
brilliantly  coloured  honey-birds.  The  principal  insects  are  mos- 
quitos,  fleas,  locusts,  white  and  driver  ants,  and  butterflies  of  many 
species.  The  domestic  animals  are  cows,  goats,  and  a  few  sheep 
and  dogs.  The  Waganda  live  chiefly  upon  a  vegetable  diet,  the 
banana  forming  the  staple  food ;  it  grows  everywhere,  and  requires 
little  or  no  cultivation.  The  sweet  potato  is  the  chief  vegetable 
cultivated,  but  coffee,  sugar-cane,  cassava,  maize,  sesame,  millet, 
tullabone,  several  species  of  beans,  and  two  or  three  kinds  of  pump 
kins  are  grown  to  a  small  extent.  The  principal  fruits  are  the  nipal'u 
and  a  species  of  amomum.  Strangers  have  introduced  wheat,  rice, 
guavas,  papaws,  pomegranates,  tomatoes,  onions,  and  radishes. 
Wine  is  made  from  the  banana  tree,  and  is  a  staple  drink.  Butter 
and  cheese  are  also  made.  A  good  deal  of  manufacture  is  carried 
on,  for  the  people  are  ingenious  and  clever  workmen,  and  their 
work  is  tasteful,  neat,  and  exact.  Two  kinds  of  pottery,  a  coarse 
and  a  fine  variety,  are  manufactured  in  considerable  quantities. 
The  basket  work  is  extremely  good,  and  the  metal  work  far  superior 
to  any  seen  among  the  neighbouring  tribes.  The  manufacture  of 
bark-cloths,  in  which  most  of  the  people  are  clothed,  is  very  ex 
tensively  carried  on,  and  their  wood-work  and  boat-building  are  of 
very  superior  quality.  Tanning,  dyeing,  and  bead-work  employ 
numbers  of  the  people.  There  is  not  very  much  home  trade  in 
Uganda ;  it  is  limited  to  the  barter  of  native  manufactures.  Several 
times  a  year  caravans  arrive  from  Zanzibar,  bringing  calico,  guns, 
powder,  files,  knives,  &c.  The  standard  value  of  any  article  is 
reckoned  by  100  cowries  or  an  arm's  length  of  calico  and  beads  ; 
hoes,  salt,  and  fish  are  also  employed  as  mediums  of  exchange. 
The  language  spoken  in  Uganda  belongs  to  the  great  Bantu  family, 
and  is  very  rich  in  words.  It  has  ten  classes  of  nouns,  the  noun 
being  the  most  important  part  of  speech.  Grammatical  inflexions 
are  formed  by  prefixes  ;  the  inflexions  of  verbs,  adjectives,  and 
pronouns  vary  according  to  the  class  of  the  governing  noun. 
Adjectives  agree  with  the  substantive  in  number  and  case,  and 
always  follow  the  noun.  There  are  personal,  possessive,  relative, 
demonstrative,  and  interrogative  pronouns,  and  several  forms  of 
verbs.  The  Waganda  are  very  good  arithmeticians.  The  root  of 
all  multiples  is  ten  ;  tallies  are  used  as  aids  to  the  memory.  The 
people  are  very  musical ;  their  voices  are  clear  and  melodious,  and 
of  considerable  range.  They  have  a  great  variety  of  tunes, — 
orchestral,  dance,  and  vocal  music  having  distinct  characteristics. 
Their  musical  instruments  consist  of  harmonicons,  rattles,  drums, 
horns,  whistles,  flutes,  and  harps.  The  Waganda  have  no  images 
or  outward  symbols  of  their  gods  ;  and  they  think  that  the  world 
is  ruled  by  spirits  or  demons,  to  whom  Katonga,  the  great  creator, 
has  deputed  his  power.  They  worship  Mukasa,  the  god  of  the  lake  ; 
Naduala,  the  god  of  small-pox  ;  Chiwuka  and  Nenda,  the  gods  of 
war;  and  several  of  the  former  monarchs  of  Uganda,  who  are  be 
lieved  to  be  demi-gods.  A  thunder  spirit  is  also  invoked.  The  gods 
of  war  are  supposed  to  inhabit  certain  trees,  and  offerings  are  made 
to  them  before  entering  the  war-path  ;  like  offerings  are  also  made 
to  the  god  of  the  lake  before  commencing  a  voyage  upon  its  waters. 
The  Waganda  are  courteous,  cleanly,  given  to  hospitality,  but 
drunken,  and  to  a  certain  extent  indolent.  Their  standard  of 


morality,  even  judged  by  that  of  the  surrounding  tribes,  is  not 
high.  Human  life  is  little  respected ;  they  are  untruthful  and  in 
decent.  Unless  moved  by  passion,  they  are  not  cruel ;  passionate, 
they  are  not  revengeful.  Children  are  well  treated,  as  are  the  aged 
men.  On  account  of  the  extensive  prevalence  of  polygamy,  women 
occupy  a  somewhat  low  social  grade. 

Uganda  was  first  visited  by  Speke  and  Grant  in  1860,  and  the 
country  has  since  been  visited  by  numerous  Europeans,  chiefly 
missionaries.  The  Church  Missionary  Society  and  the  Roman 
Catholics  have  mission  stations  in  the  country.  In  1886  some 
forty  of  their  converts  were  burnt  at  the  stake,  and  in  the  same 
year  Bishop  Hannington  was  murdered  on  the  borders  of  the 
country  by  the  orders  of  King  Mwanga. 

See  Speke's  Journal,  Grant's  Walk  across  Africa,  Stanley's  Through  the  Dark 
Continent,  and  Wilson  and  Felkin's  Uganda  and  the  Egyptian  Soudan.  Also  a 
monograph  "  On  the  Waganda  Tribe,"  by  II.  W.  Felkin,  in  Proc.  Roy.  Soe.  Ed., 
vol.  xiii.,  and  an  Outline  Grammar  of  the  Luganda  Language,  by  C.  T.  Wilson. 

UGLITCH,  a  district  town  of  Russia,  in  the  government 
of  Yaroslavl,  is  situated  on  the  upper  Volga,  principally  on 
its  right  bank,  67  miles  to  the  west  of  the  capital  of  the 
province.  Its  historical  remains  are  mostly  associated  with 
the  prince  Dmitri  (see  vol.  xxi.  p.  93).  The  wooden  house 
he  occupied,  a  church  of  St  Demetrius  "  on  the  Blood " 
erected  at  the  spot  where  he  was  killed,  and  a  kiosk  on  the 
site  of  the  convent  where  his  mother  was  forcibly  conse 
crated  a  nun, — all  commemorate  this  chapter  in  the  history 
of  the  rule  of  the  boiars  at  Moscow  at  the  beginning  of  the 
17th  century.  An  old  cathedral,  erected  in  the  13th  cen 
tury  but  subsequently  restored,  and  containing  the  grave 
of  Prince  Roman,  recalls  a  still  earlier  period  of  municipal 
independence.  Uglitch  has  now  become  a  commercial  and 
industrial  city  with  11,930  inhabitants  (1883),  and  has  an 
important  trade,  being  one  of  the  chief  loading  places  on 
the  upper  Volga.  Its  industries  comprise  the  sewing  of 
sacks  for  corn  and  flour  (about  one  million  every  year)  and 
the  knitting  of  woollen  socks ;  and  it  has  a  paper-mill, 
distilleries,  copper  works,  and  linen  factories.  Corn,  paper, 
sausages  (with  which  the  name  of  Uglitch  has  long  been 
associated),  candles,  «tc.,  are  shipped  at  the  town. 

Uglitch  is  one  of  the  oldest  towns  of  Russia;  its  local  annals  go 
as  far  as  back  as  the  9th  century.  Until  the  14th  century  it  main 
tained  its  independence  as  a  separate  principality,  which  extended 
over  eastern  Tver,  and  elected  its  own  princes.  In  1329  the  sons 
of  Prince  Roman  the  Saint  renounced  their  independence  in  favour 
of  Moscow,  and  fifty  years  later  the  Uglitch  princes  finally  sold  their 
rights  to  the  great  prince  of  Moscow.  The  Tartars  plundered  the 
town  during  their  invasions  of  1237,  1293,  and  1408,  as  also  did 
the  Lithuanians  at  a  later  date. 

UGOLINO.     See  GHERARDESCA  and  PISA. 

UGRIANS.     See  FINLAND,  vol.  ix.  p.  219. 

UHLAND,  JOHANN  LuDWiG(1787-1862),  German  poet, 
was  born  at  Tubingen,  on  April  26,  1787.  He  studied  at 
the  university  of  his  native  place,  taking  jurisprudence  as 
his  special  subject,  but  also  devoting  much  time  to  litera 
ture.  Having  graduated  as  a  doctor  of  laws  in  1810,  he 
went  for  some  months  to  Paris  ;  and  from  1812  to  1814 
he  worked  at  his  profession  in  Stuttgart,  in  the  bureau  of 
the  minister  of  justice.  He  had  begun  his  career  as  a  poet 
in  1807  and  1808  by  contributing  ballads  and  lyrics  to 
Seckendorf's  Musenalmanach ;  and  in  1812  and  1813  he 
wrote  poems  for  the  Poetischer  Almanack  and  for  the 
Deutscher  Dichterwald.  In  1815  he  collected  his  poems 
in  a  volume  entitled  Gedickte,  which  almost  immediately 
secured  a  wide  circle  of  readers,  and  gives  him  his  place  in 
German  literature.  To  every  new  edition  he  added  some 
fresh  poems;  and  the  sixtieth  edition,  published  in  1875, 
included  a  number  of  pieces  found  among  his  papers.  He 
wrote  two  dramatic  works — Ernst,  Herzog  von  Schwaben 
and  Ludwiy  der  Baier — the  former  published  in  1817,  the 
latter  in  1819.  These,  however,  are  unimportant  in  com 
parison  with  his  Gedickte.  In  some  respects  Uhland  must 
be  classed  with  the  writers  of  the  romantic  school,  for, 
like  them,  he  found  in  the  Middle  Ages  the  subjects  which 
appealed  most  strongly  to  his  imagination.  But  his  style 
has  a  precision,  suppleness,  and  grace  which  sharply  dis- 
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tinguish  his  most  characteristic  writings  from  those  of  the 
romantic  poets.  His  best  lyrics  have  the  charm  which 
belongs  to  the  unaffected  expression  of  delicate  senti 
ment  ;  and  in  almost  all  his  ballads  he  displays  a  remark 
able  power  of  giving  picturesque  form  to  his  conceptions  of 
character.  He  was  a  man  of  pure  and  noble  impulse,  and 
it  was  in  presenting  scenes  which  awaken  love,  or  admira 
tion,  or  pity  that  he  did  the  fullest  justice  to  his  powers. 
Uhland's  poetic  sympathy  with  some  characteristics  of  the 
age  of  chivalry  did  not  prevent  him  from  sharing  the  best 
aspirations  of  his  own  time.  He  wrote  manly  poems  in 
defence  of  freedom,  and  in  the  states  assembly  of  Wiirtem- 
berg  he  played  a  distinguished  part  as  one  of  the  most 
vigorous  and  consistent  of  the  liberal  members.  In  1829 
he.  was  made  a  professor,  at  Tubingen  university,  of  German 
literature  and  the  German  language,  but  he  resigned  this 
appointment  in  1833,  when  it  was  found  to  be  incom 
patible  with  his  political  duties.  In  1848  he  became  a 
member  of  the  Frankfort  parliament,  in  which  he  sat  as 
one  of  the  most  respected  members  of  the  liberal  party. 

Uhland  was  not  only  a  poet  and  politician  ;  he  was  also 
an  ardent  student  of  the  history  of  literature.  In  1812  he 
published  an  interesting  essay  on  Das  altfmnzosische  Epos; 
and  ten  years  afterwards  this  was  followed  by  an  admirable 
work  on  Walther  von  der  Yogelweide.  He  was  also  the 
author  of  an  elaborate  study  of  Der  Mythus  von  Thor  nach 
nordischen  Quellen  (1836),  and  he  formed  a  valuable  col 
lection  of  Alte  hoch-  und  niederdeutsche  Volkslieder,  which 
appeared  in  1844-45.  He  died  on  November  13,  1862. 
After  his  death  his  prose  works  were  reprinted,  with  some 
additions,  under  the  general  title  Uhland's  Schriften  zur 
Geschichte  der  DicMuny  und  Sage  (1865-73),  and  an 
edition  of  his  poems  and  dramas,  in  three  volumes,  was 
issued  in  1863. 

See  Liebert,  Ludwig  Uldami,  eine  Skizze(\863);  Slayer,  Ludwig 
Uhland,  seine  Freunde  und  Zeityenossen  (1867);  and  Ludwig 
Uhland's  Leben,  aus  dessen  Nachlass  und  cms  eigener  Erfahruny 
zusammengestellt  von  seiner  Wihcc  (1874). 

UJLJI,  a  town  in  eastern  Central  Africa,  of  considerable 
importance,  also  known  by  the  name  of  KAVELE,  is  situated 
on  the  eastern  shores  of  Lake  Tanganyika,  in  4°  55'  S.  lat. 
and  30°  5'  E.  long.  It  is  the  chief  town  on  that  lake,  and 
is  the  centre  of  a  brisk  trade  in  ivory.  Formerly  it  was  a 
great  slave-market.  The  town  is  of  a  straggling  character, 
Arab  houses  of  sun-dried  bricks  being  mingled  with  native 
huts.  The  population,  which  fluctuates  considerably,  is 
very  mixed,  being  composed  of  Arabs  and  the  representa 
tives  of  numerous  Central  African  tribes.  Ujiji  has  been 
visited  by  various  European  travellers,  who  have  made  it 
their  headquarters,  and  it  was  here  that  Stanley  found 
Livingstone,  on  October  28,  1871.  Opinions  vary  as  to 
the  salubrity  of  its  climate,  but  the  balance  of  testimony 
appears  to  prove  that  during  the  greater  part  of  the  year 
it  is  very  unhealthy. 

UJJAIN,  or  OOJEIN,  a  town  in  the  native  state  of 
Gwalior,  central  India,  situated  on  the  right  bank  of  the 
Sipra,  in  23°  11'  10"  N.  lat.  and  75°  51'  45"  E.  long.,  1698 
feet  above  sea-level.  In  ancient  times  Ujjain  was  the 
great  and  famous  capital  of  Malwa,  one  of  the  seven  sacred 
cities  of  the  Hindus,  and  the  spot  which  marked  the  first 
meridian  of  Hindu  geographers.  Though  much  decayed, 
it  is  still  a  large  and  populous  city,  with  considerable 
commerce.  The  modern  city  is  surrounded  on  all  sides 
by  an  almost  uninterrupted  belt  of  groves  and  gardens. 
In  1881  the  population  of  the  town  numbered  32,932. 
Its  trade  consists  chiefly  in  the  export  of  opium  and  the 
import  of  European  goods,  especially  cotton  fabrics. 

UKRAINE  ("frontier  "),  the  name  formerly  given  to  a 
district  of  European  Russia,  now  comprising  the  govern 
ments  Of  KilARKOFF,  KlEFF,  PoDOLIA,  and  POLTA.VA  (q.V.). 


ULCER.     See  SURGERY,  vol.  xxii.  p.  683. 

ULFILAS  (311-381),  the  apostle  of  Christianity  to  the 
Gothic  race,  and,  through  his  translation  of  the  Scriptures 
into  Gothic,  the  father  of  Teutonic  literature,  was  born 
among  the  Goths  of  the  trans-Danubian  provinces  in  the 
year  3 II.1  There  is  a  tradition  that  his  ancestors  were 
Christian  captives  from  Sadagolthina  in  Cappadocia,  who 
had  been  carried  off  to  the  lands  beyond  the  Danube  in 
the  Gothic  raid  of  267  ;  but  the  evidence  on  which  this 
rests  is  inadequate.  An  authoritative  record  of  the  outlines 
of  his  life  has  only  been  discovered  within  the  last  fifty 
years,  in  a  writing  of  Auxentius,  his  pupil  and  companion. 

At  an  early  age  Ulfilas  was  sent,  either  as  an  envoy 
or  as  a  hostage  for  his  tribe,  to  Constantinople,  pro 
bably  on  the  occasion  of  the  treaty  arranged  in  332. 
During  the  preceding  century  Christianity  had  been 
planted  sporadically  among  the  Goths  beyond  the  Danube, 
through  the  agency  in  part  of  Christian  captives,  many  of 
whom  belonged  to  the  order  of  clergy,  and  in  part  of 
merchants  and  traders.  Ulfilas  may  therefore  have  been 
a  convert  to  Christianity  when  he  reached  Constantinople. 
But  it  was  here  probably  that  he  came  into  contact  with  the 
Arian  doctrines  which  gave  the  form  to  his  later  teaching, 
and  here  that  he  acquired  that  command  over  the  Greek 
and  Latin  tongues  which  equipped  him  for  his  labours 
as  a  translator.  For  some  time  before  341  he  worked  as 
a  "  lector  "  or  reader  of  the  Scriptures,  probably  among 
his  own  countrymen  in  Constantinople,  or  among  those 
attached  as  fcederati  to  the  imperial  armies  in  Asia  Minor. 
From  this  work  he  was  called  to  return  as  missionary 
bishop  to  his  own  country,  being  ordained  by  Eusebius  of 
Nicomedia  and  "the  bishops  who  were  with  him  "  in  341. 
This  ordination  of  Ulfilas  as  missionary  bishop  by  the 
chiefs  of  the  semi-Arian  party  is  at  once  an  indication  of 
their  determination  to  extend  their  influence  by  active 
missionary  enterprise  and  evidence  that  Ulfilas  was  now, 
if  he  had  not  been  before,  a  declared  adherent  of  the  Arian 
or  semi-Arian  party.  He  was  now  thirty  years  of  age,  and 
his  work  as  "  bishop  among  the  Goths  "  covered  the  re 
maining  forty  years  of  his  life.  For  seven  of  these  years 
he  wrought  among  the  Visigoths  beyond  the  Danube,  till 
the  success  which  attended  his  labours,  and  the  growing 
numbers  of  his  flock,  drew  down  the  persecution  of  the  still 
pagan  chief  of  the  tribe.  This  "  sacrilegus  judex"  has 
been  identified  with  Athanaric,  a  later  persecutor,  probably 
without  sufficient  ground.  The  persecution  was  so  severe 
that,  to  save  his  flock  from  extinction  or  dispersion,  Ulfilas 
decided  to  withdraw  both  himself  and  his  people  from  its 
range.  With  the  consent  of  the  emperor  Constantius,  he 
led  them  across  the  Danube,  "  a  great  body  of  the  faith 
ful,"  and  settled  in  Moesia  at  the  foot  of  the  range  of 
Hfemus,  and  near  the  site  of  the  modern  Tirnova  (348). 
Here  they  developed  into  a  peace-loving  pastoral  people. 

The  life  of  Ulfilas  during  the  following  thirty-three 
years  is  marked  only  by  one  recorded  incident,  his  visit  to 
Constantinople  in  360,  to  attend  the  council  convened  by 
the  Arian  or  Homoian  party.  His  work  and  influence  were 
not,  however,  confined  to  his  own  immediate  flock,  but 
radiated  by  means  of  his  writings  (homilies  and  treatises), 
and  through  the  disciples  he  despatched  as  missionaries, 
among  all  the  tribes  of  the  Gothic  stock  beyond  the 
Danube.  By  this  time  probably  he  had  made  some  pro 
gress  with  his  version  of  the  Scriptures,  and  copies  of 
parts  of  it  would  begin  to  circulate.  Thus  the  church 
beyond  the  Danube,  which  had  not  been  extinguished  on 
Ulfilas's  withdrawal,  began  to  grow  once  more  in  numbers 
and  importance,  and  once  more  had  to  undergo  the  fires  of 
persecution.  Catholic  missionaries  had  not  been  wanting 
in  the  meanwhile,  and  in  the  indiscriminate  persecution  by 
J  Kratft  gives  313  as  the  date,  Waitz  318. 
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Athanaric  between  370  and  375  Catholics  and  Arians 
stood  and  fell  side  by  side.  The  religious  quarrel  either 
accentuated,  or  was  accentuated  by,  political  differences, 
and  the  rival  chiefs,  Athanaric  and  Frithigern,  appeared 
as  champions  of  Paganism  and  Christianity  respectively. 
Then  followed  the  negotiations  with  the  emperor  Valens, 
the  general  adhesion  of  the  Visigoths  under  Frithigern  to 
Arian  Christianity,  the  crossing  of  the  Danube  by  himself 
and  a  host  of  his  followers,  and  the  troubles  which  cul 
minated  in  the  battle  of  Adrianople  and  the  death  of 
Valens  (378).  The  part  played  by  Ulfilas  in  these  troub 
lous  times  cannot  be  ascertained  with  certainty.  It  may 
have  been  he  who,  as  a  "  presbyter  Christian!  ritus  "  con 
ducted  negotiations  with  Valens  before  the  battle  of  Adri 
anople  ;  but  that  he  headed  a  previous  embassy  asking  for 
leave  for  the  Visigoths  to  settle  on  Roman  soil,  and  that  he 
then,  for  political  motives,  professed  himself  a  convert  to  the 
Arian  creed,  favoured  by  the  emperor,  and  drew  with  him 
the  whole  body  of  his  countrymen, — these  and  other  similar 
stories  of  the  orthodox  church  historians  appear  to  be 
without  foundation.  The  death  of  Valens,  followed  by 
the  succession  and  the  early  conversion  to  Catholicism  of 
Theodosius,  dealt  a  fatal  blow  to  the  Ariaii  party  within 
the  empire.  Ulfilas  lived  long  enough  to  see  what  the 
end  must  be.  Hardships  as  well  as  years  must  have  com 
bined  to  make  him  an  old  man,  when  in  381  he  was  sent 
for  to  Constantinople.  The  emperor  had  summoned  him, 
for  what  purpose  cannot  be  clearly  ascertained.  A  split 
seems  to  have  taken  place  among  the  Arians  at  Constan 
tinople.  Party  riots  were  too  familiar  there,  and  a  fierce 
dispute  over  a  theological  dogma,  however  abstruse,  placed 
the  peace  of  the  city,  if  not  the  security  of  the  palace,  in 
jeopardy.  Ulfilas  was  summoned  to  meet  the  innovators, 
and  either  by  argument  or  by  influence  to  induce  them 
to  surrender  the  opinion  which  caused  the  dispute.  His 
pupil  Auxentius  describes  how,  "  in  the  name  of  God,"  he 
set  out  upon  his  way,  hoping  to  prevent  the  teaching  of 
these  new  heretics  from  reaching  "  the  churches  of  Christ 
by  Christ  committed  to  his  charge."  No  sooner  had  he 
reached  Constantinople  than  he  fell  sick,  "  having  pondered 
much  about  the  council,"  and  before  he  had  put  his  hand 
to  the  task  which  had  brought  him  he  died,  probably  in 
January  381.  A  few  days  later  there  died,  also  in  Con 
stantinople,  his  old  enemy  and  persecutor,  Athanaric. 

The  Arianism  of  Ulfilas  was  a  fact  of  pregnant  consequence  for 
his  people,  and  indirectly  for  the  empire.  It  had  been  his  lifelong 
faith,  as  we  learn  from  the  opening  words  of  his  own  testament — 
"Ego  Ulfilas  semper  sic  credidi."  If,  as  seems  probable  from  the 
circumstances  of  his  ordination,  he  was  a  Semi-Arian  and  a  follower 
of  Eusebius  in  341,  at  a  later  period  of  his  life  he  departed  from 
this  position,  and  vigorously  opposed  the  teaching  of  his  former 
leader.  He  appears  to  have  joined  the  Homoian  party,  which  took 
shape  and  acquired  influence  before  the  council  of  Constantinople 
in  360,  where  he  adhered  with  the  rest  of  the  council  to  the  creed 
of  Ariminum,  with  the  addendum  that  in  future  the  terms  virSffTao-is 
and  ova-la,  should  be  excluded  from  Christological  definitions. 
Thus  we  learn  from  Auxentius  that  he  condemned  Homoousians 
and  Homoiousians  alike,  adopting  for  himself  the  Homoian  formula, 
"filium  similem  esse  patri  suo."  This  Arian  form  of  Christianity 
was  imparted  by  Ulfilas  and  his  disciples  to  most  of  the  tribes  of 
the  Gothic  stock,  and  persisted  among  them,  in  spite  of  the  perse 
cution,  hatred,  and  political  disasters  it  involved,  for  two  centuries. 

The  other  legacy  bequeathed  by  Ulfilas  was  of  less  questionable 
value.  His  version  of  the  Scriptures  (see  GOTHIC  LANGUAGE,  vol. 
x.  p.  852)  is  his  greatest  monument  as  a  way-breaker  and  a  scholar. 
By  it  he  became  the  first  to  raise  a  barbarian  tongue  to  the  dignity 
of  a  literary  language  ;  and  the  skill,  knowledge,  and  adaptive 
ability  it  displays  make  it  the  crowning  testimony  of  his  powers 
as  well  as  of  his  devotion  to  his  work. 

The  personal  qualities  of  the  man  may  be  inferred  from  his  pupil's 
description  of  him  as  "of  most  upright  conversation,  truly  a  con 
fessor  of  Christ,  a  teacher  of  piety,  and  a  preacher  of  truth, — a  man 
whom  I  am  not  competent  to  praise  according  to  his  merit,  yet 
altogether  keep  silent  I  dare  not. " 

Literature.—  Waitz,  Das  Leben  des  Ulfilas,  1840 ;  Krafft,  Kirchengeschichte  der 
Dtutschen  Volker,  Abth.  i.,  1854;  Id.,  article  "Ulfilas,"  in  Herzog's  Realencyklo- 


piidie,  vol.  xvl.,  1885;  Id.,  De  Fontibut  Ulfilx  Arianismi;  Bessell,  Das  L<ben  dcs 
Ulfilas,  1860;  C.  A.  Scott,  U/ftiat,  Apostle  of  the  Goths,  1885.  See  also  "Gothic 
Language  "  under  GOTHS.  (C.  A.  S.) 

ULM,  an  ancient  and  important  commercial  town  in 
Wiirtemberg,  and  an  imperial  fortress  of  the  first  class,  is 
situated  on  the  left  bank  of  the  Danube,  in  a  fertile  plain 
at  the  foot  of  the  Swabian  Alps,  45  miles  to  the  south-east 
of  Stuttgart  and  63  miles  to  the  north-west  of  Munich. 
The  town,  quaintly  built  with  narrow  and  confined  streets, 
still  preserves  the  dignified  and  old-fashioned  appearance 
of  an  ancient  imperial  town,  and  contains  many  mediaeval 
buildings,  both  of  historic  and  of  artistic  interest.  Among 
these,  besides  numerous  handsome  private  houses,  are  the 
town -house,  of  the  16th  century,  in  the  Transition  style 
from  late  Gothic  to  Renaissance ;  the  Kornhaus  and 
market-buildings ;  the  Ehingerhaus  or  Neubronnerhaus, 
now  containing  the  industrial  museum ;  the  "  new  build 
ing,"  erected  in  1603  on  the  site  of  a  palace  of  Charle 
magne  ;  and  the  commandery  of  the  Teutonic  order,  built 
in  1712-18  on  the  site  of  a  habitation  of  the  order  dating 
from  the  13th  century.  By  far  the  most  important  and 
conspicuous  building  in  Ulm,  however,  is  the  magnificent 
early  Gothic  cathedral,  next  to  the  cathedral  of  Cologne 
the  largest  church  in  Germany,  and  capable  of  containing 
30,000  people.  Begun  in  1377,  and  carried  on  at  inter 
vals  till  the  16th  century,  the  building  was  long  left  un 
finished  ;  but  in  1844  the  work  of  restoration  and  com 
pletion  was  undertaken,  and  has  steadily  progressed  ever 
since.  Ulm  cathedral  has  double  aisles  and  a  pentagonal 
apsidal  choir,  but  no  transepts.  Its  length  (outside 
measurement)  is  464  feet,  its  breadth  159  -feet ;  the  nave 
is  136  feet  high  and  47|  wide  ;  the  aisles,  which  are 
covered  with  rich  net-vaulting,  are  68  feet  in  height.  The 
massive  and  richly  decorated  square  tower  in  the  centre  of 
the  west  fa9ade,  for  centuries  terminated  by  a  temporary 
spire,  is  now  being  completed  according  to  the  original 
plans,  by  the  addition  of  an  octagonal  story  and  a  tall 
open  spire,  which  is  to  be  carried  up  to  the  height  of  534 
feet.  The  towers  of  the  choir  have  also  been  rebuilt  in 
the  course  of  the  present  restoration  ;  they  are  282  feet 
high.  The  interior,  which  is  unusually  well  lighted,  pro 
duces  an  impression  of  much  dignity  from  the  great  height 
of  the  nave,  the  absence  of  obtrusive  decoration,  and  the 
massive  manner  in  which  the  walls  and  piers  are  treated. 
It  contains  some  fine  stained  glass,  the  largest  organ  in 
Germany  (1856),  and  a  number  of  interesting  old  paint 
ings  and  carvings  by  Syrlin,  Engelberger,  and  other  masters 
of  the  Swabian  school.  The  cathedral  belongs  to  the  Pro 
testant  Church.  Trinity  Church  dates  from  1617-21  ;  and 
there  are  also  a  Roman  Catholic  church  and  a  modern 
synagogue  in  the  town.  The  Danube,  joined  by  the  Iller 
just  above  the  town  and  by  the  Blau  just  below,  becomes 
navigable  at  this  point,  so  that  Ulm  occupies  the  import 
ant  commercial  position  of  a  terminal  river-port.  The 
trade,  especially  in  wood  and  grain,  has  an  upward  tend 
ency  ;  and  the  Ulm  market  for  leather  and  cloth  is  also 
rising  in  importance.  Ulm  is  famous  for  its  vegetables 
(especially  asparagus),  barley,  beer,  pipe-bowls,  and  sweet 
cakes  (Ulmer  Ziickerbrot).  Bleaching,  brewing,  and  brass- 
founding  are  carried  on,  as  well  as  a  large  miscellany  of 
manufactures,  including  hats,  metal  goods,  agricultural 
implements,  tobacco  and  cigars,  cement,  paper,  and  chem 
icals.  The  population  in  1886  was  33,611. 

The  various  routes  which  converge  at  Ulm  have  made  it  at  all 
times  a  strategic  point  of  great  importance,  and  it  has  long  been  a 
fortress  of  the  first  rank.  In  1844-59  the  German  Confederation 
carefully  fortified  it  with  walls,  ramparts,  and  ditches,  and  in  1876 
the  new  German  empire  added  a  very  comprehensive  outer  girdle 
of  detached  forts,  culminating  in  the  powerful  citadel  of  "Wilhelms- 
burg.  The  defensive  works  embrace  also  the  Bavarian  town  of 
Neu-Ulm  (7823  inhabitants),  on  the  opposite  bank  of  the  Danube, 
united  with  the  older  city  by  two  stone  bridges.  Ulm  is  thus  the 
basis  of  operations  for  the  German  army  behind  the  Black  Forest, 
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and  can  easily  shelter  a  force  of  100,000  men;  its  peace  garrison 
is  5600. 

Ulm  is  mentioned  as  early  as  the  year  854.  It  subsequently 
became  a  free  imperial  city,  and  the  leading  town  in  Swabia.  In 
the  15th  century  it  attained  the  summit  of  its  prosperity,  and 
ruled  over  a  district  of  many  square  miles,  with  a  population,  rural 
and  urban,  of  about  60,000.  Towards  the  end  of  the  Middle  Ages 
it  frequently  appears  at  the  head  of  various  Swabian  leagues.  In 
1530  it  adopted  the  Augsburg  Confession.  In  1803  it  passed  to 
Bavaria,  and  in  1810  to  "\Viirtemberg.  In  1805  General  Mack, 
with  33,000  Austrian s,  capitulated  to  Napoleon  at  Ulm.  Ulm  is 
remarkable  in  the  history  of  German  literature  as  the  spot  where 
the  "  meistersanger "  lingered  longest,  preserving,  without  text 
and  without  notes,  the  traditional  lore  of  their  craft.  In  1830 
there  were  twelve  "  meistersanger"  alive  at  Ulm;  but  in  1839  the 
four  survivors  formally  made  over  their  insignia  and  guild  property 
to  a  modern  singing  society,  and  closed  the  record  of  "Meister- 
gesang  "  in  Germany.  The  last  formal  meeting  of  the  Nuremberg 
"meister"  took  place  in  1770. 

ULPIANUS,  DOMITIUS,  Roman  jurist,  was  of  Tyrian 
ancestry,  but  the  time  and  place  of  his  birth  are  unknown. 
He  made  his  first  appearance  in  public  life  as  assessor  in 
the  auditorium  of  Papinian  and  member  of  the  council  of 
Septimius  Severus  ;  under  Caracalla  he  was  master  of  the 
requests.  Elagabalus  deprived  him  of  his  functions  and 
banished  him  from  Rome,  but  on  the  accession  of  Alex 
ander  (222)  he  was  at  once  recalled  and  reinstated,  and 
finally  became  the  emperor's  chief  adviser  and  praefectus 
prsetorio.  His  curtailment  of  the  privileges  granted  to  the 
praetorian  guard  by  Elagabalus  provoked  their  enmity,  and 
several  times  he  only  narrowly  escaped  their  vengeance  ; 
ultimately,  in  228,  he  was  murdered  in  the  palace,  in  the 
course  of  a  riot  between  the  soldiers  and  the  mob. 

Ulpian's  period  of  literary  activity  extended  from  about  211  to 
222  A.D.  His  works  include  Ad  Sabinum,  a  commentary  on  the 
jits  civile  in  over  fifty  books ;  Ad  Edictum,  a  commentary  on  the 
Edict,  in  eighty-three  books;  collections  of  Opinions,  Responses, 
and  Disputations  ;  books  of  Rules  and  Institutions ;  treatises  on 
the  functions  of  the  different  magistrates, — one  of  them,  the  De 
Officio  Proconsulis  Libri  X.,  being  a  comprehensive  exposition  of 
the  criminal  law ;  monographs  on  various  statutes,  on  testamentary 
trusts,  and  a  variety  of  other  works.  His  writings  altogether 
have  supplied  to  Justinian's  Digest  about  a  third  of  its  contents, 
and  his  commentary  on  the  Edict  alone  about  a  fifth.  As  an 
author  he  is  characterized  by  doctrinal  exposition  of  a  high  order, 
judiciousness  of  criticism,  and  lucidity  of  arrangement,  style,  and 
language.  Domitii  Ulpiani  Fragmenta,  consisting  of  twenty-nine 
titles,  were  first  edited  by  Tilius  (Paris,  1549).  There  are  modern 
editions  by  Hugo  (Berlin,  1834)  and  Bbcking  (Bonn,  1836),  the 
latter  containing  fragments  of  the  first  book  of  the  Institutiones 
discovered  by  Endlicher  at  Vienna  in  1835. 

ULRICI,  HERMANN  (1806-1884),  one  of  the  most 
active  philosophical  writers  in  Germany  since  Hegel's 
death,  was  born  at  Pfbrten,  Prussia,  on  March  23,  1806. 
Educated  for  the  law,  he  gave  up  his  profession  upon  the 
death  of  his  father  in  1829,  and  after  four  years  of  further 
study,  devoted  to  literature,  philosophy,  and  science, 
qualified  as  a  university  lecturer.  In  1834  he  was  called 
to  a  professorship  at  Halle,  where  he  remained  till  his 
death  on  the  llth  January  1884.  His  first  works  were 
in  the  domain  of  literary  criticism.  His  treatise  On  Shake 
speare's  Dramatic  Art  (1839)  has  been  translated  into 
English.  In  1841  he  published  a  work  Ueber  Princip  u. 
Methode  der  Hegelsclien  Philosophic,  in  which  he  subjected 
Hegel's  system  to  a  severe  criticism.  The  critical  attack 
was  continued  in  the  Grundprincip  der  Philosophic 
(1845-6),  which  at  the  same  time  expounds  his  own 
speculative  position ;  to  this  must  be  added  as  comple 
mentary  his  System  der  Logik  (1852).  His  later  works, 
dealing  with  perennial  problems  of  philosophy,  have  found 
a  more  extended  circle  of  readers.  Such  are  Glauben  und 
Wissen  (1858),  Gott  und  die  Natur  (1862,  3d  ed.  1875), 
Gott  und  der  Mensch  (2  vols.,  1866-73,  2d  ed.  1874). 
From  1847  onward  Ulrjci  was  associated  with  the  younger 
Fichte  in  the  editorship  of  the  Zeitschrift  fur  Philosophie. 

His  philosophical  standpoint  may  be  characterized  as  a  reaction 
from  the  pantheistic  tendency  of  Hegel's  idealistic  rationalism 


towards  a  more  pronouncedly  theistic  position.  The  Hegelian 
identity  of  being  and  thought  is  also  abandoned  and  the  truth  of 
realism  acknowledged,  an  attempt  being  made  to  exhibit  idealism 
and  realism  as  respectively  incomplete  but  mutually  complementary 
systems.  Ulrici's  later  works,  while  expressing  the  same  views, 
are  largely  occupied  in  proving  the  existence  of  God  and  the  soul 
from  the  basis  of  scientific  conceptions,  and  in  opposition  to  the 
materialistic  current  of  thought  then  popular  in  Germany. 

ULSTER.     See  IRELAND. 

ULTRAMARINE,  a  magnificent  blue  pigment,  which 
occurs  in  nature  as  a  proximate  component  of  LAPIS  LA 
ZULI  (q.v.).  Lapis  lazuli  has  long  been  known  as  a  precious 
stone,  and  highly  valued  as  such,  and  as  early  at  least  as 
the  llth  century  the  art  of  extracting  a  blue  pigment  from 
it  was  practised.  From  the  beginning  of  the  16th  century 
this  pigment  began  to  be  imported  into  Europe  from  "  over 
the  sea,"  as  azurrum  ultramarinum.  To  extract  it,  the 
stone,  after  having  been  powdered  coarsely,  is  heated  to 
redness  and  thrown  into  cold  water  to  facilitate  its  con 
version  into  a  very  fine  powder,  which  is  next  treated  with 
dilute  acetic  acid  to  remove  the  carbonate  of  lime  which 
is  present  in  almost  all  specimens.  The  insoluble  blue 
residue  is  mixed  up  into  a  "  dough  "  with  a  composition  of 
resin,  pitch,  and  linseed  oil,  and  this  dough  is  then  kneaded 
under  water,  which  is  renewed  as  long  as  it  runs  off  with 
a  blue  colour.  The  blue  liquor,  when  allowed  to  stand, 
deposits  a  fine  precipitate,  which  is  collected,  washed,  dried, 
and  sold  as  ultramarine.  As  the  yield  amounts  to  only  2 
to  3  per  cent,  of  the  mineral  used,  it  is  not  surprising  to 
learn  that  the  pigment  used  to  be  weighed  up  with  gold. 
It  was  valued  chiefly  on  account  of  its  brilliancy  of  tone 
and  its  inertness  in  opposition  to  sunlight,  oil,  and  slaked 
lime  (in  fresco-painting). 

Lapis  lazuli  has  the  composition  of  a  double  silicate  of  lime  and 
soda  combined  with  sulphates  and  sulphides  of  the  metals  named. 
Of  the  many  analyses  made  (compare  LAPIS  LAZULI)  we  quote  the 
following,  carried  out  by  Schultz  in  Rammelsberg's  laboratory : — 
combined  sulphur  (not  S03),  3 '16;  combined  sulphuric  acid,  S03, 
5'67;  silica,  43'26  ;  alumina,  20'22  ;  oxide  of  iron,  calculated  as 
Fe203,  4-20;  lime,  14 '73;  soda,  876. 

In  1814  Tassaer  observed  the  spontaneous  formation  of  a  blue 
compound,  very  similar  to  ultramarine,  if  not  identical  with  it,  in  a 
soda-furnace  at  St  Gobain,  which  caused  the  "Societe  pour  1'En- 
couragement  d'lndustrie"  to  offer  a  prize  for  the  artificial  production 
of  the  precious  colour.  The  problem  was  solved  almost  simultane 
ously  by  Guimet  and  by  Christian  Gmelin,  then  professor  of  chem 
istry  in  Tiibingen  ;  but  while  Guimet  kept  his  process  a  secret  (it 
has  indeed  never  become  known)  Gmelin  published  his,  and  thus 
became  the  originator  of  an  industry  which  flourishes  to  this  day 
chiefly  in  Germany.  There  are  very  few  ultramarine  works  in  other 
countries,  and  none,  as  far  as  we  know,  in  Great  Britain.  The  raw 
materials  used  in  the  manufacture  are — (1)  iron-free  kaolin,  or  some 
other  kind  of  pure  clay,  which  should  contain  its  silica  and  alumina 
as  nearly  as  possible  in  the  proportion  of  2Si02  :  A1203  demanded 
by  the  formula  assigned  to  ideal  kaolin  (a  deficit  of  silica,  how 
ever,  it  appears  can  be  made  up  for  by  addition  of  the  calculated 
weight  of  finely  divided  silica) ;  (2)  anhydrous  sulphate  of  soda ; 
(3)  anhydrous  carbonate  of  soda  ;  (4)  sulphur  (in  the  state  of 
powder) ;  and  (5)  powdered  charcoal  or  relatively  ash-free  coal,  or 
colophony  in  lumps.  The  numerous  modes  of  manufacture  may 
be  viewed  as  modifications  or  combinations  of  three  processes. 

(1)  In  the  Nuremberg  process  the  soda  is  used  as  sulphate,  or 
partly  as  such  and  partly  as  carbonate.  The  following  recipe  gives 
an  idea  of  the  proportions  in  which  the  materials  are  used : — kaolin 
(calculated  as  anhydrous  matter)  100  parts  ;  calcined  sulphate  of 
soda  83  to  100  (or  41  of  sulphate  and  41  of  carbonate) ;  charcoal  17; 
powdered  sulphur  13.  These  ingredients  are  mixed  most  inti 
mately  ;  they  are  then  rammed  tight  into  fire-clay  crucibles  and 
kept  at  a  nearly  white  heat  for  7  to  10  hours,  access  of  air  being 
prevented  as  far  as  possible.  The  product  obtained  is  a  greyish  or 
yellowish  green  mass,  which  is  soaked  in  and  washed  with  water  ; 
the  porous  residue  is  ground  very  fine  in  mills,  again  washed,  dried, 
and  again  ground  in  the  dry  state  and  passed  through  sieves.  The 
product  at  this  stage  has  a  green  colour,  and  is  sometimes  sold  as 
"green  ultramarine,"  although  it  has  not  a  high  standing  amongst 
green  pigments.  For  its  conversion  into  blue  ultramarine  it  is 
heated  with  sulphur  in  the  presence  of  air  to  a  relatively  low  tem 
perature.  Of  the  various  apparatus  used  for  this  important  stage 
of  the  manufacture,  the  easiest  to  describe  is  a  large  muffle,  heated 
from  the  outside.  On  its  floor  the  green  ultramarine  is  spread  out 
to  a  depth  of  2fc  to  3  inches,  and  heated  (with  closed  doors)  to  a 
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temperature  at  which  sulphur  powder  when  thrown  in  catches  fire 
spontaneously.  This  temperature  being  maintained,  a  shovelful  of 
sulphur  is  thrown  in  and  allowed  to  burn  off  while  the  mass  is 
being  constantly  agitated  with  iron  rakers.  Another  dose  of  sul 
phur  is  then  added,  and  so  on  until  a  sample  taken  out  is  found  to 
have  come  up  to  the  highest  attainable  brilliancy  and  depth  of  blue. 
The  product  is  then  lixiviated  with  water,  which  removes  a  deal  of 
sulphate  of  soda  formed  in  the  process  ;  it  is  then  ground  up  very 
fine,  and  finally  subjected  to  elutriation  to  produce  a  graduated  series 
of  ultramarines  of  different  degrees  of  fineness.  In  some  works  the 
process  of  sulphuration  is  divided  into  two  or  more  periods,  after 
each  of  which  the  product  is  washed,  dried,  and  ground  before  being 
returned  to  the  muffle  to  produce  a  higher  degree  of  homogeneity. 

(2)  In  the  carbonate  of  soda  process  the  soda  is  used  solely,  or  at 
least  principally,  in  the  carbonate  form.     The  following  is  one  of 
many  recipes  : — kaolin  (calculated  as  anhydrous  matter)  100  ;  car 
bonate  of  soda  100  ;  charcoal  12  ;   sulphur  60.     The  mixture  is 
heated  in  a  reverberatory  furnace  to  form  in  the  first  instance  a 
white  mass,  which  is  so  porous  that  it  readily  passes,  by  oxidation, 
into  green  and  partly  even  into  blue  ultramarine.     Green  ultra 
marine,  saleable  as  such,  cannot  be  produced  in  this  manner.    The 
half-blue  product  is  finished  by  sulphuration  pretty  much  as  ex 
plained  above  for  the  Nuremberg  process.      Well-made  soda-ash 
ultramarine  has  a  richer  colour  than  the  Nuremberg  variety. 

(3)  Silica  ultramarine  is  soda-ash  ultramarine  in  whose  prepara 
tion  a  quantity  of  finely  divided  silica,  equal  to  5  to  10  per  cent, 
of  the  weight  of  the  kaolin,  has  been  added.     It  is  distinguished 
by  a  reddish  tinge,  which  is  the  more  fully  developed  the  greater 
the  proportion  of  added  silica.     It  is  more  highly  proof  against 
the  action  of  alum  solution  than  non -siliceous  ultramarine  is. 

Since  1873  the  Nuremberg  works  have  been  producing  four 
varieties  of  magnificently  violet  ultramarine.  The  mode  of  manu 
facture  has  not  transpired.  At  the  Paris  Exhibition  in  1867  a  mag 
nificent  block  of  ultramarine  exhibited  by  the  Kaiserslautern  works 
attracted  attention.  In  its  manufacture  the  roasting  (blueing)  pro 
cess  is  said  to  have  been  continued  for  three  weeks. 

Artificial,  like  natural,  \iltramarine  has  a  magnificently  blue 
colour,  which  is  not  affected  by  light  nor  by  contact  with  oil  or 
lime  as  used  in  painting.  Hydrochloric  acid  at  once  bleaches  it 
with  liberation  of  sulphuretted  hydrogen  gas  and  milk  of  sulphur. 
The  natural  pigment  is  proof  against  dilute  acetic  acid  and  solution 
of  alum  ;  the  artificial  pigment  is  even  alum-proof  only  in  a  higher 
or  lower  relative  sense.  Hence  there  is  room  for  progress  in  one 
direction  at  least.  The  composition  of  the  pigment  is  quite  similar 
to  that  of  lapis  lazuli ;  but  the  constitution  of  both  is  still  a  chem 
ical  enigma.  It  is  remarkable  that  even  a  small  addition  of  zinc- 
white  (oxide  of  zinc)  to  the  reddish  varieties  especially  causes  a 
considerable  diminution  in  the  intensity  of  the  colour,  while  dilu 
tion  with  artificial  precipitated  sulphate  of  lime  ("  annalin  ")  or 
sulphate  of  baryta  ( '  blanc  fix  ")  acts  pretty  much  as  one  would 
expect.  Ultramarine  being  very  cheap  (it  sells  at  7d.  to  lOd.  per  K>), 
it  is  largely  used  for  wall  painting,  the  printing  of  paper  hangings 
and  calico,  &c.,  and  also  as  a  corrective  for  the  yellowish  tinge 
often  present  in  things  meant  to  be  white,  such  as  linen,  paper, 
&c.  Large  quantities  are  used  in  the  manufacture  of  paper,  and 
especially  for  producing  that  kind  of  pale  blue  writing  paper  which 
is  so  popular  in  Great  Britain.  Only  the  very  finest  ultramarine 
can  be  used  for  paper  tinging,  because  the  least  admixture  of  coarse 
particles  becomes  visible  in  the  paper  as  dark  spots  or  stains. 

ULUGH  BEG,  MIRZA  MOHAMMED  BEN  SHAH  ROK 
(1394-1449),  astronomer,  grandson  of  TIMTJR  (q.v.),  suc 
ceeded  his  father  as  prince  of  Samarkand  in  1447,  after 
having  for  years  taken  part  in  the  government,  and  was 
murdered  in  1449  by  his  eldest  son.  He  occupied  himself 
with  astronomical  pursuits,  and  erected  an  observatory  at 
Samarkand,  from  which  were  issued  tables  of  the  sun, 
moon,  and  planets,  with  an  interesting  introduction,  which 
throws  much  light  on  the  trigonometry  and  astronomical 
methods  then  in  use  (Prolegomenes  des  Tables  Astronomi- 
ques  d'Ouloug  Beg,  ed.  by  Sedillot,  Paris,  1847,  and  trans 
lated  by  the  same,  1853).  The  serious  errors  which  he 
found  in  the  Arabian  star  catalogues  (which  were  simply 
copied  from  Ptolemy,  adding  the  effect  of  precession  to  the 
longitudes)  induced  him  to  redetermine  the  positions  of 
992  fixed  stars,  to  which  he  added  27  stars  from  Al  Sufi's 
catalogue,  which  were  too  far  south  to  be  observed  at 
Samarkand.  This  catalogue,  the  first  original  one  since 
Ptolemy,  was  edited  by  Th.  Hyde  at  Oxford  in  1665 
(Tabulse  Longitudinis  et  Latitudinis  Stellarum  Fixarum  ex 
Observatione  Ulugbeighi),  and  in  1843  by  Baily  in  vol.  xiii. 
of  the  Memoirs  of  the  Royal  Astronomical  Society. 


ULVERSTON,  a  market-town  in  the  north-west  of  Lan 
cashire,  England,  is  picturesquely  situated  near  Morecambe 
Bay,  on  the  borders  of  the  Lake  district,  9  miles  north 
east  of  Barrow-in-Furness,  and  256  north-west  of  London. 
The  town  bears  small  evidence  of  its  great  antiquity.  The 
principal  streets  branch  from  the  market-place,  and  the 
houses  built  of  stone  are  generally  rough-cast  and  whitened. 
A  rivulet  flows  through  the  town.  The  church  of  St  Mary, 
founded  in  1 1 1 1,  retains  the  south  door  of  the  original  build 
ing  in  the  Transition  style,  but  the  greater  portion  of  the 
structure  is  Perpendicular,  of  the  time  of  Henry  VIII.  It 
consists  of  chancel,  nave,  aisles,  south  porch,  and  embattled 
western  tower,  and  contains  an  altar-tomb  with  recum 
bent  figure  of  Walter  Sandys  of  Conishead,  dated  1588. 
After  the  destruction  of  Furness  Abbey,  Ulverston  suc 
ceeded  Dalton  as  the  most  important  town  in  Furness,  but 
the  rapid  rise  of  Barrow  within  recent  years  has  relegated 
it  to  quite  a  secondary  place.  Formerly  it  had  a  consider 
able  trade  in  linens,  checks,  and  ginghams,  but  this  has 
greatly  fallen  off.  It  possesses,  however,  large  iron  and 
steel  works  (North  Lonsdale  Iron  and  Steel  Company),  a 
large  chemical  work,  an  extensive  paper  manufactory,  a 
bolt  manufactory,  breweries,  tanyards,  and  wooden  hoop 
manufactories.  The  population  of  the  urban  sanitary  dis 
trict  (area  3120  acres)  in  1871  was  7607,  and  in  1881  it 
was  10,008. 

Early  in  the  12th  century  the  lordship  of  Ulverston  came  into 
the  possession  of  Stephen,  earl  of  Boulogne,  afterwards  king  of 
England,  by  whom  it  was  presented  to  the  monks  of  Fnrness 
Abbey  as  part  of  the  endowment.  In  1196  the  mile  of  Ulverston 
was  granted  by  the  abbot  of  Furness  to  William  de  Lancaster,  iirst 
baron  of  Kendal.  In  1280  it  obtained  the  charter  of  a  market. 
The  town  became  escheated  to  the  abbot  of  Furness  as  chief  lord 
in  1342,  but  this  escheatment  was  suspended  by  Edward  II.  in 
favour  of  John  de  Coupland,  who  captured  David  II.  of  Scotland  at 
the  battle  of  Durham.  After  his  death  it  reverted  to  the  abbey. 
It  is  now  in  the  possession  of  the  family  of  Buccleuch. 

ULWAR,  an  alternative  form  of  ALWAR  (q.v.). 

ULYSSES.     See  ODYSSEUS. 

UMAN,  a  district  town  of  Russia,  in  the  south  of  the 
government  of  Kieff,  is  now  a  small  industrial  and  trading 
town,  with  15,400  inhabitants,  many  of  whom  are  Jews, 
who  carry  on  an  active  trade  in  the  export  of  corn,  spirits, 
&c.  It  has  a  remarkable  park  (290  acres),  planted  in  1796 
by  the  orders  of  Count  Potocki,  in  connexion  with  which  a 
gardening  school  is  maintained. 

Uman  was  founded  towards  the  beginning  of  the  17th  century 
as  a  fort  against  the  raids  of  the  Tartars.  The  Cossacks  of  the 
Ukraine,  who  kept  it,  revolted  against  their  Polish  rulers  about 
1665,  and  had  to  sustain  a  fierce  siege.  In  1674  it  was  plundered 
and  most  of  its  inhabitants  murdered  by  the  Ukrainians  and  Turks, 
during  the  wars  for  the  hetmanship.  In  1712  its  last  inhabitants 
were  transferred  by  Peter  I.  to  the  left  bank  of  the  Dnieper.  But 
by  the  end  of  the  18th  century,  when  it  again  became  the  property 
of  the  Potockis,  it  was  repeopled  and  became  one  of  the  busiest 
trading  towns  of  Little  Russia.  In  1768,  when  the  Cossacks  re 
volted  anew  against  their  Polish  serf  proprietors,  they  took  Umah 
and  murdered  most  of  its  inhabitants. 

UMBALLA,  an  alternative  form  of  AMBALA  (q.v.). 

UMBER.     See  PIGMENTS. 

UMBRELLA  now  means  a  portable  protector  from 
rain,  while  the  name  parasol  is  given  to  the  generally 
smaller,  lighter,  and  more  fanciful  article  carried  by  ladies 
as  a  sun-shade.  But  primarily  the  umbrella  (ombrella,  Ital. 
dim.  from  Lat.  umbra,  shade)  was  a  sun-shade  alone, — its 
original  home  having  been  in  hot  brilliant  climates.  In 
Eastern  countries  from  the  earliest  times  the  umbrella  was 
one  of  the  insignia  of  royalty  and  power.  On  the 
sculptured  remains  of  ancient  Nineveh  and  Egypt  there 
are  representations  of  kings  and  sometimes  of  lesser 
potentates  going  in  procession  with  an  umbrella  carried 
over  their  heads ;  and  throughout  Asia  the  umbrella  had, 
and  still  has,  something  of  the  same  significance.  The 
Mahratta  princes  of  India  had  among  their  titles  "  lord  of 
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the  umbrella."  In  1855  the  king  of  Burmah  in  addressing 
the  governor-general  of  India  termed  himself  "  the  monarch 
who  reigns  over  the  great  umbrella-wearing  chiefs  of  the 
Eastern  countries."  The  baldachins  erected  over  ecclesi 
astical  chairs,  altars,  and  portals,  and  the  canopies  of 
thrones  and  pulpits,  &c.,  are  in  their  origin  closely  related 
to  umbrellas,  and  have  the  same  symbolic  significance.  In 
each  of  the  basilican  churches  of  Rome  there  still  hangs  a 
large  umbrella. 

Among  the  Greeks  and  Romans  the  umbrella  (rotas, 
o-KiaSetov,  umbraculum,  umbella)  was  used  by  ladies,  while 
the  carrying  of  it  by  men  was  regarded  as  a  sign  of 
effeminacy.  Probably  in  these  southern  climes  it  never 
went  out  of  use,  and  we  find  from  allusions  by  Montaigne 
that  in  his  day  its  employment  as  a  sun-shade  was  quite 
common  in  Italy.  The  umbrella  was  not  unknown  in 
England  in  the  17th  century,  and  was  already  used  as  a 
rain  protector.  Michael  Drayton,  writing  about  the  be 
ginning  of  the  17th  century,  says,  speaking  of  doves  : — 

"  And,  like  umbrellas,  with  their  feathers 
Shield  you  in  all  sorts  of  weathers. " 

Although  it  was  the  practice  to  keep  an  umbrella  in  the 
coffee-houses  early  in  the  18th  century,  its  use  cannot  have 
been  very  familiar,  for  in  1752  Colonel  Wolfe,  writing 
from  Paris,  mentions  the  carrying  of  them  there  as  a 
defence  against  both  rain  and  sun,  and  wonders  that  they 
are  not  introduced  into  England.  The  traveller  Jonas 
Hanway,  who  died  in  1786,  is  credited  with  having  been 
the  first  Englishman  who  habitually  carried  an  umbrella. 
That  practice  he  began  thirty  years  before  his  death ;  at 
first  he  was  singular,  and  his  habit  was  derided,  but  he 
lived  to  see  his  example  commonly  followed. 

The  umbrella  as  at  first  used,  based  on  its  Eastern  prototype, 
was  a  heavy  ungainly  article  which  did  not  hold  well  together,  and 
no  little  ingenuity  has  been  exercised  to  bring  it  into  the  elegant, 
compact,  and  strong  form  which  is  now  quite  common.  The  early 
umbrella  had  a  long  handle,  with  ribs  of  whalebone  or  cane,  very 
rarely  of  metal,  and  stretchers  of  cane.  The  jointing  of  the  ribs 
and  stretchers  to  the  stick  and  to  each  other  was  very  rough  and 
imperfect.  The  covering  material  consisted  of  oiled  silk  or  cotton, 
heavy  in  substance,  and  liable  to  stick  together  in  the  folds. 
Gingham  soon  came  to  be  substituted  for  the  oiled  cloth,  and  in 
1848  William  Saugster  patented  the  use  of  alpaca  as  an  umbrella 
covering  material.  One  of  the  most  notable  inventions  for  com 
bining  lightness,  strength,  and  elasticity  in  the  ribs  of  umbrellas 
was  the  "  Paragon  "  rib  patented  by  Samuel  Fox  in  1852.  It  is 
formed  of  a  thin  strip  of  steel  rolled  into  a  U  or  trough  section,  a 
form  which  gives  great  strength  for  the  weight  of  metal  The  use 
of  such  ribs,  combined  with  the  notched  rings  and  runners  which 
give  a  separate  hinge  and  joint  to  each  rib  and  stretcher,  and  with 
the  thin  but  tough  covering  materials  now  in  use,  has  principally 
contributed  to  the  strength,  lightness,  and  elegance  which  ordinary 
umbrellas  now  present.  Umbrella  silk  is  principally  made  at 
Lyons  and  Crefeld  ;  but  much  of  it  is  so  loaded  in  dyeing  that  it 
cuts  readily  at  the  folds.  Textures  of  pure  silk  or  of  silk  and 
alpaca  mixed  have  better  wear-resisting  properties. 

UMBRIA  ('O^pt/c^,  'Qpppucoi,  OfyfipoL,  UMBRI).  The 
early  Greeks  applied  the  name  'O/A/fytKT?  to  all  central  and 
northern  Italy.  Herodotus  (iv.  49)  speaks  of  it  somewhat 
vaguely,  as  if  it  extended  up  to  the  Alps.  The  Umbrians 
probably  extended  across  central  Italy  from  sea  to  sea 
down  as  far  as  Latium.  Pliny  (iii.  13,  19)  tells  us  that  the 
Umbri  were  considered  the  most  ancient  nation  of  Italy 
(antiquissima  gens  Italise),  by  which  he  probably  means, 
of  the  Italian  stock.  The  Greek  writers  included  under 
the  name  of  Umbria  the  district  known  in  later  times 
as  Picenum.  Pseudo-Scylax  makes  Umbria  march  with 
Samnium,  and  describes  Ancona  as  a  city  of  Umbria.  The 
Umbrians  seem  to  have  found  the  Siculi  and  Liburni 
in  occupation  of  the  land  into  which  they  advanced,  the 
former  holding  the  parts  lying  towards  the  interior,  the 
latter  people  the  district  along  the  Adriatic.  The  Umbrians 
were  one  of  the  chief  peoples  of  that  branch  of  the  Indo- 
European  family  which  had  entered  Italy  from  the  north 


and  driven  out  and  absorbed  the  older  inhabitants.  They 
were  more  closely  connected  with  the  Samnites  and  Oscans 
than  with  the  Latin  stock,  as  is  shown  by  their  language. 
Their  possession  of  the  fertile  regions  of  upper  Italy  exposed 
them  to  the  constant  assaults  of  fresh  bodies  of  invaders, 
pressing  on  over  the  Alps,  and  perhaps  likewise  from  the 
seaboard.  Their  force  was  extended  over  a  wide  area,  and 
thus  too  weak  to  withstand  the  attacks  from  various  sides 
to  which  they  were  exposed.  Thus  their  extensive  terri 
tory  was  gradually  reduced  by  the  successive  encroachments 
of  other  peoples.  First  came  the  Etruscans,  who  according 
to  Herodotus  (i.  94)  were  Lydians,  who  established  them 
selves  in  the  land  of  the  Umbrians.  From  which  side  of 
Italy  they  made  their  invasion,  whether  from  the  mouth  of 
the  Po  or  from  the  western  coast  of  what  later  became 
Etruria,  or  whether  from  both,  we  have  no  means  of  de 
termining.  That  the  Umbrians  did  not  yield  without  a 
struggle  we  cannot  doubt.  It  was  only  after  three  hun 
dred  of  their  towns  had  been  captured  by  the  Etruscans 
that  they  succumbed.  Nevertheless  they  still  retained 
considerable  influence  in  upper  Italy,  which,  according  to 
Strabo  (v.  216),  continued  down  to  the  time  of  the  Roman 
conquest.  For  he  says  that  there  was  a  large  Umbrian 
element  in  the  Roman  colonies  in  the  region  of  the  Po,  as 
also  some  Etruscan.  For,  according  to  him,  the  Umbrians 
and  Etruscans  lived  in  a  continual  rivalry  for  the  pre 
eminence,  so  that  if  the  one  people  made  an  expedition 
northwards,  the  other  determined  not  to  be  outdone.  So 
when  the  Etruscans  had  marched  against  the  barbarians 
who  dwelt  near  the  Po,  and  had  soon  again  been  expelled 
owing  to  their  effeminacy,  the  Umbrians  in  turn  marched 
against  the  conquerors  of  the  Etruscans.  In  consequence  of 
this  alternating  struggle  for  these  regions  they  planted 
many  colonies,  some  Etruscan,  others  Umbrian.  Most  of 
the  colonies  were  Umbrian  because  the  Umbrians  lay  closer 
to  the  disputed  territory.  Thus,  even  though  they  lost 
the  sovereignty,  the  Umbrian  race  probably  continued  to 
form  a  considerable  portion  of  the  population  of  a  wide 
extent  of  country.  At  all  events,  at  the  time  of  the  Gaulish 
inroad  the  Etruscans  seem  to  be  in  possession  of  the  mouth 
of  the  Po.  At  this  time,  therefore,  Umbria  as  a  state  con 
sisted  of  the  region  bounded  on  the  W.  by  the  Tiber,  on 
the  S.  by  the  Sabines,  on  the  E.  by  Picenum  and  the 
Adriatic,  while  on  the  N.  it  extended  close  up  to  the  south 
ern  or  Spinetic  mouth  of  the  Po.  Scylax  describes  the 
Etruscans  as  extending  from  the  Tyrrhenian  Sea  to  the 
Adriatic,  and  represents  them  as  in  possession  of  the  ancient 
Greek  town  of  Spina.  How  much  farther  south  the 
Etruscan  sway  had  once  reached  we  cannot  determine, 
but  that  they  had  once  held  this  region,  as  far  as  Ravenna 
at  least,  is  rendered  probable  by  the  tradition  that  Ravenna 
had  been  founded  by  a  colony  of  Thessaliaus  who,  not 
brooking  the  insulting  treatment  which  they  received 
from  the  Etruscans,  gladly  admitted  some  Umbrians,  who 
thus  became  the  possessors  of  the  city.  When  the  great 
Gaulish  inroad  took  place  at  the  beginning  of  the  4th  cen 
tury  B.C.  Etruscans  and  Umbrians  alike  suffered  severely. 
Some  of  the  Celtic  tribes  crossed  the  Po  and  formed 
permanent  settlements.  The  Ananes  settled  in  the 
Apennines,  the  Boii  between  the  former  and  the  Adriatic; 
next  came  the  Lingones;  and  finally  the  Senones  occupied 
the  seaboard  of  the  Adriatic  as  far  as  the  Rubicon.  This 
region  in  Roman  times  was  known  as  the  Ager  Gallicus 
(Polybius,  ii.  16).  But  it  was  not  only  in  the  north  and 
west  that  the  Umbrians  had  been  driven  back.  The  early 
Greeks  had  included  under  the  name  of  Umbria  the  dis 
trict  along  the  Adriatic,  afterwards  known  as  Picenum. 
This  consisted  of  a  fertile  region,  extending  from  beyond 
Ancona  to  the  river  Matrino.  It  is  not  improbable  that  the 
Picentes  issued  from  the  Sabine  region.  Tradition  alleged 
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that  the  Picentes,  led  by  the  woodpecker  (picus)  of  Mars, 
marched  forth  to  occupy  what  is  now  the  March  of  Ancona. 
But  it  was  probably  only  after  a  long  struggle  that  this 
conquest  was  effected,  for  from  another  tradition  we 
learn  that  the  Sabines,  after  carrying  on  war  against  the 
Umbrians  for  a  long  time,  at  length  vowed  a  sacred  spring, 
and  dedicated  all  the  produce  of  the  year  to  the  gods. 
Then  at  length  they  became  victorious  (Strabo,  v.  250). 
Thus,  by  the  advance  of  the  Gauls  from  the  north  and  the 
Picentes  from  the  south,  the  Umbrians  were  shut  off  from 
the  seaboard,  and  confined  to  the  district  known  as  Umbria 
in  historical  times.  When  Rome  began  the  consolidating 
of  Italy,  Umbria  consisted  of  the  region  bounded  by  the 
Ager  Gallicus  on  the  N.,  by  Etruria  (the  Tiber)  on  the 
W.,  by  Picenum  on  the  E.,  and  by  the  Sabines  on  the 
S.  The  Umbrians  kept  a  desperate  hold  of  this  district, 
which  lies  between  the  two  arms  of  the  Apennines.  This 
position  indicates  of  itself  that  they  had  been  driven  before 
stronger  foes.  Henceforward  they  play  but  an  insignificant 
part  in  Italian  history.  This  is  explained  by  the  physical 
formation  of  their  country.  It  is  an  extremely  mountain 
ous  region,  with  a  few  small  plains  between,  which  were 
noted  for  their  fertility.  Hence  arose  a  number  of  small 
but  thriving  communities,  none  of  which  had  the  capacity 
of  developing  into  a  leading  state  such  as  Eome  became  for 
the  Latins.  Their  want  of  seaports  likewise  excluded  them 
from  trade,  the  mouths  of  all  the  rivers  which  flowed  from 
their  country  being  in  the  hands  of  their  enemies. 

Of  the  Umbrians'  political  and  municipal  organization  little  is 
known.  In  addition  to  the  city  (tola)  they  seem  to  have  had  a 
larger  territorial  division  in  the  tribus  (trifu,  ace.)  as  we  gather 
from  Livy  (xxxi.  2,  per  Umbriam  quam  tribum  Sapiniam  vocant ; 
ef.  xxxiii.  37)  and  from  the  Eugubine  Tables  (trifor  Tarsinates,  vi. 
B.  54).  From  the  fertility  of  their  land  their  communities  were 
very  prosperous.  The  olive  and  vine  flourished  in  their  valleys  ; 
they  grew  spelt  abundantly;  and  the  boars  of  Umbria  were  famous. 
Ancient  authors  describe  the  Umbrians  as  leading  effeminate  lives, 
and  as  closely  resembling  their  Etruscan  enemies  in  their  habits 
(Theopompus,  fragm.  142 ;  Pseudo-Scymnus,  366-8).  It  is  almost 
certain  that  each  race  influenced  and  modified  the  other  to  a  large 
extent.  Mommsen  has  pointed  out  that  the  names  of  many  towns 
in  Etruria  are  Umbrian,  a  fact  which  shows  how  persistent  even 
after  conquest  was  their  influence  in  that  region.  On  the  other 
hand,  we  have  conclusive  proof  of  strong  Etruscan  influences  in 
Umbria.  For  instance,  they  undoubtedly  borrowed  their  alphabet 
and  the  art  of  writing  from  the  Etruscans.  Their  writing  runs 
from  right  to  left.  The  alphabet  consists  of  nineteen  letters.  It 
has  no  separate  symbols  for  0,  G,  Q;  the  aspirates  <t>  and  x  are 
wanting ;  on  the  other  hand,  it  possesses  forms  for  Z  and  V,  and 
has  likewise  the  Etruscan /( 8 ).  It  also  has  a  symbol  d  peculiar 
to  itself  for  expressing  the  sound  of  palatal  k  when  followed  by 
either  e  or  i.  It  is  also  very  probable  that  they  borrowed  the  art 
of  coining  money  from  Etruria.  Two  towns  are  known  to  have 
issued  coins,  which  consist  entirely  of  bronze,  and  belong  almost 
entirely  to  the  series  of  ees  grave.  The  most  important  is  that  of 
Tuder  (Todi),  which  must  have  been  a  place  of  some  note.  It  was 
a  strong  fortress  on  the  left  bank  of  the  Tiber  on  the  confines  of 
Etruria.  Iguvium  (Gubbio),  which  struck  coins  after  the  standard 
of  Tuder,  was  a  strong  place  likewise  on  the  western  or  Etruscan 
side  of  the  Apennines.  The  fact  that  it  is  only  in  towns  on  the 
side  next  Etruria  that  a  coinage  is  found  indicates  that  it  was 
from  the  Etruscans  they  borrowed  the  art.  The  Umbrians  counted 
their  day  from  noon  to  noon.  But  whether  they  borrowed  this 
likewise  from  the  Etruscans  we  do  not  know  (Pliny,  ii.  77).  In 
their  measuring  of  land  they  employed  the  vorsus,  a  measure 
common  to  them  and  the  Oscans  (Frontinus,  De  Limit.,  p.  30),  3  J  of 
which  went  to  the  Roman  jugerum.  When  the  Romans  undertook 
the  conquest  of  Italy,  the  most  feeble  resistance  of  all  was  offered 
to  them  by  the  Umbrians.  In  the  great  struggle  between  the 
Samnite  confederacy  and  Rome  Umbria  played  an  insignificant 
part.  It  is  probable  that  all  through  the  Second  Samnite  "War 
their  sympathies  were  altogether  on  the  side  of  their  Samnite 
kinsmen,  and  that  some  assistance  was  afforded  by  individual 
communities.  It  is  not  unlikely  therefore  that  it  was  with  a  view 
to  keep  the  Umbrians  in  check  that  the  Romans  planted  a  colony 
at  Nequinum  on  the  Nar,  whose  inhabitants  were  known  as  Nartes 
Interamnates,  and  who  are  included  with  the  Etruscans,  lapydes, 
and  Tadinates  in  the  list  of  persons  who  were  forbidden  to  be 

e-esent  at  the  sacred  rites  of  Iguvium.     At  length  in  308  B.C.  the 
mbrians  made  a  vigorous  effort  to  aid  the  Samnites,  which,  had 


it  taken  place  earlier  in  the  war,  might  have  had  the  most  import 
ant  influence  on  the  issue  of  the  struggle.  As  it  was,  it  came  too 
late ;  the  Etruscans  had  already  laid  down  their  arms.  The 
Umbrians,  who  threatened  to  march  on  Rome,  were  intercepted  by 
Rullianus  with  the  Roman  army  from  Samnium  on  the  upper 
Tiber,  a  step  which  the  Samnites  now  broken  could  not  prevent ; 
and  this  was  sufficient  to  disperse  the  Umbrian  levies.  When  the 
Third  Samnite  War  broke  out,  the  Umbrians  took  no  active  part 
in  its  operations ;  but  how  their  sympathies  lay  is  evident  from 
their  affording  a  ready  passage  to  the  Samnite  army  under  Gellius 
Egnatius  on  its  march  to  Etruria,  296  B.C.  When  the  battle  of 
Sentinum  (295)  finally  crushed  the  Samnites  and  Etruscans,  Um 
bria  remained  in  the  hands  of  the  Romans.  Henceforward  the 
process  of  Latinizing  went  on  steadily,  for  by  the  1st  century  B.C. 
we  find  them  employing  the  Latin  alphabet  in  copies  of  the  ancient 
sacerdotal  ritual  of  Iguvium  (see  EUGUBINE  TABLES).  We  know 
that  the  Oscan  language  only  finally  expired  in  the  1st  century 
of  our  era,  and  there  is  no  reason  for  believing  that  the  Umbrian 
had  disappeared  much  earlier.  When  the  Romans  conquered  thok 
Senones,  280  B.C.,  the  Ager  Gallicus  was  restored  to  Umbria,  and 
both  together  formed  under  the  empire  the  sixth  region  of  Italy. 

Strabo  (v.  227)  regards  Ravenna  as  the  boundary  of  Umbria. 
The  Via  Flaminia  passed  up  through  it  from  Ocriculum  to  Arim- 
inum,  along  which  lay  the  important  towns  of  Narnia  (Narni) 
Carsulse  (Carsigliano),  Mevania  (Bevagna),  Forum  Flaminii,  Nu- 
ceria,  and  Forum  Sempronii.  To  the  east  lay  Interamna  (Terni), 
the  probable  birthplace  of  Tacitus,  Spoletium  (Spoleto),  and  the 
most  important  town  of  Camerinum  on  the  side  of  the  Apennines 
towards  Picenum.  On  the  side  towards  Etruria  lay  Tuder  (Todi), 
Iguvium,  which  occupied  a  very  advantageous  position  close  to  the 
main  pass  through  the  Apennines,  Ameria  (Amelia),  and  Hispellum 
(Spello) ;  on  the  Clitumnus  (Clitunno)  was  Assisium  (Assisi),  the 
birthplace  of  Propertius,  whilst  far  to  the  north  lay  Sarsina,  the 
birthplace  of  Plautus.  For  the  position  of  the  country  in  the  time 
of  Augustus,  see  vol.  xiii.  Plate  V. 

See  Bre"al,  Les  Tables  Eugubines,  1875 ;  Biicheler,  Umbrica,  1883 ;  Kirchhoff, 
Oriech.  Alphabet,  4th  cd.,  1887  ;  Head,  Historia  NumorumT1887.  (W.  BI.) 

UMMERAPOORA,  another  form  of  AMARAPUEA  (q.v.). 

UNAO,  a  British  district  in  the  Lucknow  division  of 
Oudh,  India,  under  the  jurisdiction  of  the  lieutenant- 
governor  of  the  North-Western  Provinces.  The  area  of 
the  district  is  1768  square  miles,  and  it  is  bounded  on 
the  N.  by  Hardoi,  E.  by  Lucknow,  S.  by  Rai  Bareli,  and 
W.  by  the  Ganges.  Unao  is  very  flat,  and  has  no  features 
of  particular  interest.  Rich  and  fertile  tracts,  studded 
with  groves,  alternate  with  stretches  of  waste  land  and 
plains  of  barren  usart  the  whole  being  intersected  with 
small  streams,  the  water  from  which  is  extensively  used 
for  irrigation.  The  Ganges  is  the  only  navigable  river  in 
the  district.  The  temperature  varies  from  about  75°  to 
103°  in  the  hot  weather,  and  from  46°  to  79°  in  the  cold 
season.  The  average  annual  rainfall  is  about  34  inches. 

In  1881  the  population  was  899,069  (males  461,167,  females 
437,902);  of  these  830,342  were  Hindus,  68,677  Mohammedans, 
and  49  Christians.  Unao,  the  capital  and  administrative  head 
quarters,  9  miles  north-east  of  Cawnpore,  had  9509  inhabitants. 
The  cultivated  area  of  Unao  amounted  in  1885-86  to  598,131  acres, 
and  289,356  acres  were  returned  as  cultivable.  The  principal  crops 
are  rice,  wheat,  and  other  food  grains,  cotton,  sugar-cane,  and  in 
digo.  The  cultivation  is  mainly  dependent  on  irrigation.  The 
principal  exports  are  grain  of  all  kinds,  gur,  ghi,  tobacco,  and  a 
little  indigo  and  saltpetre ;  and  the  chief  imports  are  piece  goods, 
salt,  iron,  cotton,  spices,  &c.  The  gross  revenue  of  the  district 
in  1885-86  amounted  to  £183,083,  the  land  yielding  £144,914. 
During  the  mutiny  of  1857-58  Unao  was  the  scene  of  several  severe 
engagements  between  General  Havelock's  little  army  and  the  rebels. 
On  the  death  of  Raja  Jasa  Sinh,  one  of  the  leading  rebels,  and  the 
capture  of  his  two  sons,  the  whole  family  estates  were  confiscated, 
and  the  villages  either  restored  to  their  former  owners  or  given  to 
other  landholders  for  their  loyalty. 

UNDULATORY  THEORY.  See  OPTICS  and  WAVE 
THEORY. 

UNGVAR,  chief  town  of  the  county  Ung,  in  the  north 
east  of  Hungary,  stands  on  the  river  Ung.  It  is  the  seat 
of  the  bishop  of  Munkacs,  and  has  a  fine  Greek  cathedral, 
an  episcopal  seminary,  a  lyceum,  a  gymnasium,  and  also 
a  teachers'  college,  a  county  hall,  and  an  interesting 
ancient  castle.  The  town  and  district  produce  good  wine 
in  large  quantity,  and  abound  in  mineral  springs.  There 
is  a  good  trade  in  timber  and  china  clay.  The  population 
in  1886  was  13,460. 
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UNICORN,  an  animal  with  one  horn.  The  name  is 
applicable  and  has  sometimes  been  applied  to  the  rhinoceros, 
which  is,  for  example,  the  Sumatran  unicorn  of  Marco 
Polo.  But  the  figure  usually  associated  with  the  name  is 
the  well-known  heraldic  one  of  an  animal  with  the  form 
of  a  horse  or  ass,  save  that  a  long  straight  horn  with  spiral 
twistings,  like  the  tusk  of  the  narwhal,  projects  from  its 
forehead.  The  belief  in  the  existence  of  a  one-horned 
animal  of  this  kind  goes  back  to  Aristotle  (Part.  An.,  iii. 
p.  663),  who  names  as  one-horned  "  the  oryx  and  the 
Indian  ass."  Later  descriptions  of  the  Indian  unicorn, 
e.g.,  that  of  ^Elian  (Nat.  An.,  xvi.  20),  are  plainly  influenced 
to  some  extent  by  accounts  of  the  rhinoceros,  but  the 
authority  of  Aristotle  determined  the  general  form  ascribed 
to  the  animal.  The  twisted  horn,  of  which  Julian  already 
speaks,  seems  to  have  been  got  by  referring  to  Aristotle's 
unicorn  actual  specimens  taken  from  the  narwhal ;  see 
Yule's  Marco  Polo,  ii.  273.  The  ancient  and  mediaeval 
lore  of  the  subject  may  be  seen  in  Bochart,  Hierozoicon, 
iii.  26.  The  familiar  legend  that  the  unicorn  could  be 
taken  only  by  the  aid  of  a  virgin  obtained  currency 
through  the  Physiologus  (see  voL  xix.  p.  7).  The  English 
Bible,  following  the  Septuagint  (/iovoVfpus),  renders  the 
Hebrew  reem  (EN"1)  by  "  unicorn."  But  two  horns  are 
ascribed  to  the  reem  in  Deut.  xxxiii.  17,  and  the  Hebrew 
word  reappears  in  Arabic  as  the  name  of  the  larger  ante 
lopes,  probably  the  Antilope  leucoryx,  while  in  Assyrian  the 
rimu  appears  to  be  the  wild  ox.  There  are  recent  fossil 
remains  in  the  Lebanon  both  of  Bos  primigenius  and  Bison 
urus,  though  both  have  been  long  extinct  in  Palestine. 

UNITARL4.NISM.  The  term  Unitarianism  in  its  widest 
sense  includes  certain  lines  of  the  great  religious  and  theo 
logical  movement  or  revolution  of  the  Reformation  in  the 
16th  century,  when  this  is  regarded  as  the  commencement 
of  the  process  of  the  humanization  of  theology  and  ethics  on 
the  basis  of  the  autonomy  of  the  human  mind.  In  another 
sense  the  term  stands  for  a  set  of  theological  opinions, 
more  or  less  variable,  and  yet  in  their  general  drift  con 
nected,  some  of  them  as  old  as  Christianity,  and  one 
section  of  which  only  is  indicated  by  the  term  when  used 
as  synonymous  with  Antitrinitarianism.  But  there  is 
another  meaning  of  the  term,  a  still  narrower  one,  and  to 
Unitarianism  in  this  sense  this  article  must  be  confined. 
We  must  limit  ourselves  to  a  brief  account  of  Unitarianism 
as  it  appears  in  ecclesiastical  organizations  in  separation 
from  the  orthodox  churches.  This  treatment  of  the  sub 
ject  is  of  course  incomplete,  and  would  be  misleading  were 
the  incompleteness  not  expressly  announced.  For  a 
marked  feature  of  the  late  history  of  the  Unitarian 
churches  is  the  growing  tendency  they  exhibit  of  working 
out  to  their  logical  results  some  of  the  wider  principles  of 
the  Reformation  to  which  they  ultimately  owe  their  origin, 
rather  than  the  design  of  formulating  and  propagating 
systems  of  theology.  To  not  a  few  modern  Unitarian 
leaders  the  bond  which  connects  them  with  a  specifically 
Unitarian  organization  is  the  spirit  and  tendency  of  the 
larger  movement  for  which  it  happens  to  provide  freer  play 
than  the  orthodox  churches,  while  they  repudiate  the  im 
putation  of  belonging  to  a  dogmatic  sect.  Modern  Uni 
tarians  have  also,  both  in  Europe  and  America,  emphati 
cally  and  successfully  resisted  the  inclination  of  some  of 
their  number  to  lay  down,  though  in  the  most  general 
terms,  a  creed  of  Unitarianism.  Indeed,  in  opposing  this 
inclination,  it  might  sometimes  seem  as  if  the  only  essen 
tial  article  of  Unitarianism  were  the  maintenance  of  free 
inquiry  in  religion, — an  impression,  however,  which  a  care 
ful  study  of  the  history  of  Unitarian  thought  would  remove. 
In  the  same  way  such  a  study  would  show  that  Unitarian 
churches  are  in  agreement  on  many  points  of  doctrine  with 
early  and  recent  theologians  of  all  churches  and  sects. 


This  brief  sketch  of  Unitarianism,  as  it  has  appeared 
in  organized  religious  societies,  takes  us  into  but  a  few 
countries,  and  covers  but  a  limited  space  of  time.  Poland, 
Transylvania,  England,  and  America  are  the  only  countries 
in  which  Unitarian  congregations  have  existed  in  any 
numbers  or  for  any  length  of  time.  Elsewhere,  either  the 
law  of  the  land  has  rendered  their  existence  impossible,  or 
they  have  been  unnecessary  in  consequence  of  the  substan 
tial  adoption  by  the  existing  churches  of  their  principles 
and  doctrines.  The  former  was  the  case  in  Italy,  Switzer 
land,  Germany,  and  England  in  the  16th  and  17th  centuries, 
the  latter  to  a  certain  extent  in  England  in  the  18th  cen 
tury,  still  more  in  Germany  in  the  18th  and  19th  centuries, 
and  in  Holland  in  the  present  century,  as  also  to  a  large 
extent  in  France  in  the  Reformed  Church. 

Poland  (1565-1658). — The  Unitarians,  under  the  names  of  Arians, 
Samosatenians,  Pinczowians,  were  formed  into  a  separate  church  in 
1565  by  their  exclusion  as  Antitrinitarians  from  the  synods  of  the 
Trinitarian  Protestants.  Very  early  in  the  progress  of  the  Reforma 
tion  in  Poland  individuals  had  arrived  at  heterodox  opinions  on 
baptism  and  the  Trinity,  very  much  under  the  influence  of  the 
heterodox  Italian  refugees  in  Switzerland,  some  of  whom  visited 
Poland  (Lelio  Sozzini,  1551  and  1558  ;  Paul  Alciati,  1561 ;  G.  V. 
Gentile,  1561  ;  Biandrata,  1555).  Gonesius  and  Gregory  Pauli 
were  the  first  to  openly  preach  Antitrinitarian  doctrine.  After  their 
separation  from  the  orthodox,  the  Polish  Unitarians  developed 
divergent  views  as  to  the  nature  of  Christ,  as  to  the  lawfulness  of 
paying  divine  worship  to  Him,  as  to  the  subjects  of  baptism  (infants 
or  adults),  and  as  to  the  relation  of  Christians  to  the  state.  On  the 
first  point  some  were  Arians  and  others  Humanitarians,  while  those 
who  claimed  divine  worship  for  Christ  were  called  Adorantes  and 
those  of  the  opposite  view  Nonadorantes.  An  epoch  in  the  history 
of  the  party  was  made  by  the  arrival  of  Fausto  Sozziui  at  Cracow  in 
1579  (see  SOCINUS).  He  succeeded  in  converting  the  great  majority 
of  the  churches  to  his  views  and  in  silencing  the  dissentients. 
Henceforth  the  Polish  Unitarians  adopted  the  Socinian  practice  of 
paying  worship  to  Christ,  the  Socinian  view  of  the  necessity  of 
baptism  and  of  the  Christian's  duty  towards  the  state.  They 
rapidly  became  a  numerous  and  powerful  body  in  Poland,  distin 
guished  by  the  rank  of  their  adherents,  the  ability  and  learning  of 
their  scholars,  the  excellence  of  their  schools,  and  the  superiority 
and  wide  circulation  of  their  theological  literature.  Racow,  the 
theological  centre  of  the  Socinians,  with  its  school  and  printing 
presses,  obtained  a  world-wide  fame.  It  was  there  that  the 
Raeovian  Catechism  was  published  (1605  in  the  Polish  language, 
1608  in  German,  and  1609  in  Latin). :  But  before  the  death  of 
Fausto  Sozzini  (1604)  the  situation  of  the  Unitarians  became  more 
difficult,  and  in  1611  the  Jesuits  obtained  their  first  open  triumph 
over  them.  In  the  rapid  course  of  the  Catholic  reaction,  which 
was  not  resisted  by  the  orthodox  Protestants  as  long  as  the 
Sociniau  heretics  only  suffered,  the  church  and  school  at  Lublin, 
the  most  important  place  next  to  Racow,  were  first  put  down  (1627), 
and  Racow,  with  its  church,  school,  and  printing-press  suffered 
the  same  fate  in  1638.  The  final  blow  to  the  whole  body  followed 
in  1658,  when  all  adherents  of  "the  Arian  and  Anabaptist  sect" 
were  commanded  to  quit  the  kingdom  within  two  years.  A  few 
renounced  their  faith,  but  the  large  majority  fled  into  Transylvania, 
Prussia,  Silesia,  Holland,  and  England. 

Transylvania  (1568-1887). — Next  to  Poland  Transylvania  was  the 
most  important  seat  of  Unitarianism.  It  was  there  the  name  was 
first  used  by  the  sect  as  its  own  designation,  and  it  is  there  only 
that  the  sect  has  had  a  continuous  existence  down  to  our  own  time. 
It  is  generally  considered  that  the  Italian  refugee  Biandrata  was 
the  founder  of  Transylvanian  Unitarianism,  but  the  present  repre 
sentatives  of  the  body  claim  for  it  a  nobler  and  domestic  origin. 
Biandrata  attended  John  Sigismund  as  a  physician  in  1563,  and 
under  his  influence  Unitarianism  made  rapid  progress.  In  1568 
its  professors,  favoured  by  the  king  and  many  magnates, "after 
separating  from  the  orthodox  church,  constituted  themselves  a 
distinct  body  under  the  distinguished  man  Francis  David,  who  is 
now  regarded  as  the  apostle  of  true  Transylvanian  Unitarianism. 
Their  principal  centre  was  Klausenburg  (Kolozsvar),  where  they 
had  a  large  church,  a  college,  and  a  printing-press.  But  the  same 
conflict  between  a  more  radical  and  a  more  conservative  tendency 
which  appeared  amongst  the  Unitarians  of  Poland  greatly  disturbed 
the  churches  of  Transylvania,  particularly  with  regard  to  the 
worship  of  Christ.  On  the  side  of  the  Adorantes  was  Biandrata,  and 
on  that  of  the  Konadorantes  David.  The  party  of  David  succumbed 
to  force  and  fraud,  and  he  himself  died  in  prison  a  martyr  to  his 
convictions.  Gradually  the  Sociuian  view  prevailed,  though  in 
1618  an  old  order  to  worship  Christ  required  reinforcement.  In 
the  latter  half  of  the  18th  century  the  more  logical  view  of  David 
entirely  disappeared.  Under  the  Austrian  dynasty  the  Unitarians 
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were  often  exposed  to  great  trials,  until  Joseph  II.  secured  to  them 
their  rights  and  privileges.  An  official  confession  of  faith  of  the 
year  1787  rejnains,  with  some  modifications,  essentially  Socinian. 
But  of  late  years  the  Transylvanian  Unitarians  have  been  in  close 
relation  with  their  co-religionists  in  England  and  America,  some 
of  the  ministers  having  been  educated  at  Manchester  New  College, 
and  in  consequence  their  theology  is  becoming  essentially  modern. 
The  number  of  members  was  32,000  in  1789,  in  1847  40,000,  dis 
tributed  in  104  parishes  with  120  pastors.  Their  present  number 
is  53, 539  in  106  parishes.  Their  chief  centres  are  Kolozsvar,  Thorda, 
and  Keresztur,  where  they  have  excellent  schools. 

England  (1773-1887). — For  two  and  a  half  centuries  previous  to 
the  rise  of  organized  Unitarianism  in  England,  opinions  commonly 
called  by  this  name  found  numerous  individual  advocates  and  some 
martyrs.  John  Bidle  (1615-62)  published  catechisms  of  Unitarian 
doctrine,  translated  Socinian  works,  and  publicly  discussed  and 

E reached  an  English  form  of  Socinianism.  But  the  severity  of  the 
iw  against  Antitrinitarians,  coupled  with  the  gradual  growth  of 
free  opinion  in  the  Established  Church  and  amongst  the  Presby 
terian  congregations,  made  the  formation  of  separate  Unitarian 
churches  impossible,  and,  as  was  felt,  less  necessary  for  another 
hundred  years.  The  adoption  of  a  completely  Humanitarian  view 
of  Christ's  person  by  a  few  solitary  individuals  (Lardner  1730, 
Priestley  1767,  Lindsey  1773),  assisted  by  the  awakened  earnest 
ness  of  the  time,  led  to  their  formation.  Liudsey  resigned  a  valu 
able  living  in  Yorkshire,  and  gathered  the  first  professedly  Uni 
tarian  church  in  London.  Other  clergymen  followed  his  example, 
and  amongst  the  Presbyterians  several  ministers,  like  Joseph 
Priestley,  exchanged  their  Arian  for  Humanitarian  views.  This 
process  went  on  with  deep  permanent  effects  in  some  of  the  Dissent 
ing  academies.  In  the  year  1791  was  formed  the  Unitarian  Book 
Society  for  the  distribution  of  literature,  and  several  provincial  asso 
ciations  originated  about  the  same  time.  In  1 806  the  Unitarian  Fund 
Society  was  established,  with  the  object  of  promoting  Unitarian 
Christianity  by  direct  mission  work.  In  1818  arose  another  society 
for  protecting  the  civil  rights  of  Unitarians.  These  various 
societies  were  consolidated  in  1825  under  the  name  of  the  British 
and  Foreign  Unitarian  Association,  which  has  now  its  headquarters 
in  the  building  formerly  used  as  Lindsey's  chapel  and  residence  in 
Essex  Street,  London.  Early  in  this  century  nearly  the  whole  of 
the  old  Presbyterian  congregations,  which,  unlike  those  of  the 
Baptists  and  Independents,  had  undogmatic  trust-deeds,  passed 
through  the  stages  of  Arminianism  and  various  forms  of  Arianism 
into  Socinianism  in  its  peculiar  English  and  mainly  Priestleian 
form.  The  penal  laws  against  Antitrinitarianism,  which  had  long 
been  obsolete,  were  repealed  in  1813,  and  in  1844  the  right  of  Uni 
tarians  to  the  chapels  which  they  held  in  succession  from  their 
Presbyterian  forefathers  was  legally  secured  to  them  by  the  Dis 
senters'  Chapels  Act  without  altering  their  undogmatic  trust-deeds. 
Though  these  congregations,  popularly  known  as  Unitarian,  on 
principle  declined  to  restrict  the  progress  of  thought  by  imposing 
on  either  their  ministers  or  members  any  dogmatic  statements  of 
belief,  the  generality  of  them  adopted  with  some  modifications  the 
theological  system  of  Priestley,  which  was  a  combination  of  Locke's 
philosophy  with  the  crudest  rationalistic  supernaturalism.  With 
the  rise  of  a  more  spiritual  philosophy  in  Germany,  which  bore 
fruit  in  England  and  America  before  the  close  of  the  second  decade 
of  the  century,  the  theology  of  English  Unitarianism  underwent  a 
radical  change,  very  much  in  the  first  instance  under  the  influence 
of  Dr  Channing's  writings.  Without  at  all  sacrificing  its  critical 
and  rational  bent,  a  deeper  emotional  and  spiritual  element  was 
introduced  into  it,  which  gradually,  at  the  cost  of  some  years  of 
internal  conflict,  dispossessed  the  purely  external  and  super- 
naturalistic  Socinian  and  Priestleian  legacy.  English  Unitarian 
theology  was  thereby  brought  into  close  sympathy  with  modern 
scientific  theology  in  Germany  and  elsewhere.  This  great  and 
saving  transformation  was  mainly  due  directly  to  James  Martineau, 
J.  J.  Tayler,  and  J.  H.  Thorn,  aided  by  the  writings  of  Channing 
and  then  of  Theodore  Parker.  One  consequence  of  the  greater  sub 
stantial  agreement  of  the  present  theology  of  the  larger  number  of 
the  Unitarian  churches  with  the  scientific  theology  of  the  century  is 
that  not  a  few  representatives  of  these  churches  disclaim  the  name 
Unitarian  as  one  tending  to  perpetuate  divisions  which  have  really 
no  right  to  continued  existence.  The  main  reason  for  continued 
separation  from  the  larger  liberal  churches,  whether  Established  or 
Dissenting,  earnestly  urged  by  many  Unitarians  of  this  class,  is  the 
use  in  those  churches  of  theological  formularies  which  modern  theo 
logy  regards  as  of  historic  interest  only.  The  number  of  congrega 
tions  in  England  and  Wales  generally  described  as  Unitarian  is 
about  300,  nearly  half  of  which  date  from  between  1662  and  1750, 
and  nearly  all  of  which  have  undogmatic  trust-deeds.  Their  consti 
tution  is  purely  congregational.  For  the  education  of  their  ministers 
they  have  Manchester  New  College,  London  (strictly  undenomin 
ational),  the  Unitarian  Home  Missionary  Board,  Manchester,  and 
Carmarthen  College,  supported  and  managed  by  the  Presbyterian 
Board  in  London,  but  practically  Independent  and  Unitarian.  The 
organs  of  the  body  are  The  Inquirer,  The  Christian  Life,  The  Uni 


tarian  Herald  (weeklies),  and  The  Christian  Reformer  (monthly). 
In  Scotland  there  are  7  Unitarian  congregations  and  2  Universalist, 
the  latter  being,  as  in  America,  Unitarian  in  doctrine.  In  Ireland 
the  number  is  about  40,  being  nearly  all  Presbyterian  in  constitu 
tion.  They  are  much  stronger  in  the  north  than  in  the  south  of 
Ireland.  In  the  north  Antitrinitarian  views  began  to  spread  about 
1750;  but  the  first  congregation  at  Dublin  traces  its  Unitariauism 
back  to  Thomas  Emlyn,  who  was  imprisoned  for  his  Arian  opinions 
in  1702  at  the  instigation  of  orthodox  Dissenters. 

United  Slates  (1815-1887).— In  the  United  States  Uuitarianism 
had  no  organized  existence  previous  to  1815,  and  as  in  England  at 
the  present  time  the  name  has  always  covered  great  differences  of 
opinion  within  a  common  outline  of  belief  or  common  drift  of 
religious  thought.  Historical  American  Unitarianism  represents 
' '  the  liberal  wing  of  the  Congregational  body. "  Of  the  existing  370 
churches  120  or  more  were  originally  the  parish  churches  founded 
by  the  Puritan  Congregationalists,  which,  like  the  Presbyterian 
congregations  in  England,  passed  gradually  from  Calvinism  through 
Arminianism  to  Unitarianism,  of  which  Harvard  College  became 
the  spiritual  centre.  In  1812  there  was  but  one  church  in  America 
professedly  Unitarian  (that  of  King's  Chapel,  Boston),  though  the 
ministers  of  Boston  generally  held  Unitarian  views.  In  1815 
Belsham's  account  of  the  "State  of  the  Unitarian  Churches  in 
America"  (in  his  Life  of  Lindsey,  London,  1812)  led  to  a  controversy, 
the  issue  of  which  was  the  distinct  avowal  of  Unitarian  principles 
on  the  part  of  the  liberal  clergy  of  New  England.  Dr  Channing 
came  forward  as  the  prophet  and  champion  of  American  Uuitar 
ianism,  though  the  older  he  grew  the  more  emphatically  he  re 
pudiated  sectarianism  in  every  form.  The  Congregational  body 
was  thereby  split  into  two  sections,  one  of  which  styled  themselves 
Unitarian  Congregationalists.  In  1825  the  American  Unitarian 
Association  was  formed,  mainly  for  the  diffusion  of  Unitarian 
literature  and  the  support  of  poor  congregations.  At  that  time 
the  Unitarian  churches  numbered  about  1'22.  Twenty  years  later 
they  were  some  280,  while  now  they  are  about  370.  The  theological 
colleges  of  the  body  are  the  Divinity  School  of  Harvard  University, 
which  is,  like  Manchester  New  College,  undenominational,  and  the 
Theological  School  of  Meadville.  As  in  England  so  in  America 
the  theology  of  Unitarians  has  passed  through  marked  changes, 
which  have  been  attended  by  conflicts  more  or  less  acute.  From 
1815  to  about  1836  a  Biblical,  semi-rationalistic  semi-super- 
naturalistic  theology  prevailed,  in  the  heart  of  which  Chauning's 
elevated  ethical  ideas  were  fermenting  and  slowly  preparing  a  new 
birth.  From  1836  forces  such  as  Biblical  criticism,  Carlyle  and 
Emerson's  "transcendentalism,"  and  Theodore  Parker's  "absolute 
religion  "  opened  the  era  of  modern  theology,  bringing  American 
Unitarianism  into  living  touch  with  the  philosophy  and  theology 
of  Germany.  An  effort  in  1865  to  bring  the  right  and  left  wings 
of  the  body  into  a  closer  confederation  with  a  more  pronounced 
profession  of  Christianity  led  to  the  formation  of  a  Free  Religious 
Association  on  the  broad  basis  of  the  love  of  truth  and  goodness. 
In  the  Western  States  the  same  controversy  as  to  the  basis  of  reli 
gious  association  has  been  raging  for  more  than  ten  years.  In  May 
1886  a  resolution  was  passed  by  the  Western  Unitarian  Conference 
by  a  majority  of  more  than  three-fourths  adopting  a  purely  ethical 
and  non-theological  basis.  This  led  to  a  split  in  the  body,  and 
the  formation  of  a  new  Western  Association  on  a  distinctly  Christian 
platform.  The  left  wing  of  American  Unitarians  show  greater  sym 
pathy  with  recent  scientific  speculation  and  less  fear  of  pantheistic 
theories  than  is  the  case  with  English  Unitarians.  The  organs  of 
the  body  are  The  Unitarian  Review  (Boston),  The  Cliristian  Register 
(Boston),  and  The  Unitarian  (Chicago). 

Literature. — On  Unitarianism  in  general,  see  Fock,  Der  Sociniajiismtis,  Kiel, 
1847;  Wallace,  Antitrinitarian  Biography,  London,  1850;  Unitarianism  exhibited 
in  its  Actual  Condition,  edited  by  J.  R.  Beard,  London,  184G.  On  Socinianism  and 
Unitarianism  in  Poland  and  Transylvania :  the  above  works ;  the  historical  sketch 
of  Thomas  Rees  in  his  translation  of  the  Racovian  Catechism,  London,  1818; 
J.  J.  Tayler  in  Theological  Review,  Jan.  1869;  Rtport  of  an  Official  Visit  to 
Transylvania,  by  Alexander  Gordon,  London,  1879.  On  Unitarianism  in  England : 
Wallace's  and  Beard's  works ;  J.  J.  Tayler,  A  Retrospect  of  the  Religious  Life 
of  England,  London,  1845,  3d  ed.,  1876;  James  Martincau,  The  Three  Stages 
of  Unitarian  Theology,  London,  1869  ;  Bonet-Maury,  Early  Sources  of  English 
Unitarian  Christianity,  English  trans.,  London,  1884;  Unitarian  Christianity, 
Ten  Lectures  on  the  Positive  Aspects  of  Unitarian  Thought  and  Doctrine,  with 
preface  by  Rev.  J.  Martineau,  D.D.,  London,  1881.  On  Unitarianism  in 
America :  Kock  ;  Beard  ;  J.  H.  Allen,  Our  Liberal  Movement  in  Theology,  2d  ed., 
Boston,  1883;  The  Year- Boot  of  the  Unitarian  Congregational  Churches  for  1887, 
Boston,  1886;  Count  Goblet  d'Alviella,  The  Contemporary  Eeolution  of  Religious 
Thought  in  England,  America,  and  India,  English  trans.,  1885.  (J.  F.  S.) 

UNITAS  FRATRUM.     See  MORAVIAN  BRETHREN. 

UNITED  BRETHREN  IN  CHRIST,  a  body  of  Pro 
testant  Christians  in  the  United  States  of  America,  which 
in  1886  included  4332  organized  churches  (4078  in  1877), 
185,103  members  (143,881  in  1877),  1378  itinerant 
ministers,  890  local  preachers,  3169  Sunday  schools,  with 
28,547  teachers  and  179,729  scholars.  The  total  value  of 
church  property  held  by  the  denomination  was  $3,345,064; 
the  sum  raised  for  salaries,  church  building  expenses,  col- 
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leges,  missions,  and  the  like  made  a  total  of  $842,700.  The 
organization  of  the  church  is  Episcopal  (six  bishops,  two 
of  them  missionary),  but  its  polity  combines  features  of 
the  Methodist,  Congregational,  and  Presbyterian  systems. 
The  creed  may  be  described  as  Arminian.  The  members 
are  prohibited  from  joining  secret  societies,  and  from  using 
alcohol  or  engaging  in  its  manufacture  or  sale.  In  con 
nexion  with  the  denomination  are  a  theological  institution 
(39  students),  ten  colleges,  and  nine  academies  or  semin 
aries  of  a  higher  grade,  with  62  professors,  64  other  teachers, 
and  2486  students.  There  are  49  annual  conferences,  46  of 
them  in  the  United  States.  Two  missions  in  the  Sherbro 
country  in  West  Africa  have  6  American  missionaries,  9 
churches,  and  2631  members;  in  Germany  there  are  10 
German  missionaries,  with  20  churches  and  615  members. 
The  denomination  originated  in  the  labours  of  P.  W.  Otterbein 
(1726-1813),  a  native  of  Germany,  who  came  as  a  missionary  to 
Lancaster,  Pa.,  in  1752,  and  settled  at  Baltimore  in  1774.  He 
became  associated  with  Martin  Boehm,  a  Mennonite  preacher,  and 
also  co-operated  with  the  Methodist  preachers  when  they  came  to 
Pennsylvania.  The  first  annual  conference  was  held  in  1800. 

UNITED  KINGDOM,  THE,  OP  GREAT  BRITAIN  AND 
IRELAND  is  the  official  title,  adopted  in  1801,  now  applied 
to  England,  Scotland,  and  Ireland  (see  GREAT  BRITAIN). 
The  total  area  is  returned  as  77,657,065  acres,  or  121,339 


Counties. 

Population 
in  1881. 

M.P.S1 
1885. 

Counties. 

Population 
in  1881. 

M.P.S 
1885. 

ENGLAND. 
Bedford  

149,473 
218,363 
176,323 
185,594 
644,037 
330,686 
250,647 
461,914 
603,595 
191,028 
867,258 
576,434 
572,433 
593,470 
121,062 
203,069 
59,491 
977,700 
3,454,441 
321,258 
469,919 
2,920,485 
211,267 
444,749 
272,555 
434,086 
391,815 
179,559 
21,434 
248,014 
469,109 
981,013 
356,893 
1,436,899 
490,505 
737,339 
64,191 
258,965 
380,283 
2,886,564 

3 
5 
3 
4 
13 
7 
6 
9 
13 
4 
16 
11 
11 
12 
3 
4 
2 
19 
57 
6 
11 
47 
4 
10 
7 
8 
7 
4 
1 
5 
10 
17 
8 
22 
9 
14 
2 
g 
S 

Berwick  

35,392 
17,657 
38,865 
25,680 
75,333 
76,140 
389,164 
43,788 
171,931 
266,360 
38,502 
90,454 
34,464 
6,697 
42,127 
904,412 
43,510 
10,455 
61,749 
13,822 
129,007 
263,374 
78,547 
53,442 
25,564 
112,443 
23,370 
38,611 

1 
1 
2 
I 
1 
2 
6 
2 
4 
4 
1 
2 
1 

Bute  

Berks  

Buckingham  

Cambridge  

Chester  

Elgin 

Cumberland  

Fife 

Derby  

Forfar  

Devon  

Haddington  

Dorset  

Durham. 

Gloucester  

Kirkcudbright  

1 

13 
1 

1 
1 
3 
4 
1 
2 

3 
1 
1 

Hants  

Hereford  

Hertford 

Xairn 

Orkney  and  Shetland. 
Peebles  

Kent  

Lancaster  

Perth  

Leicester  

Lincoln  

Ross  and  Cromarty  ... 

Middlesex  

Selkirk 

Norfolk.  

Stirling 

Northampton  

Northumberland  

Wigtown  

IRELAND. 

Oxford  

3,735,573 

421,943 
163,177 
46,568 
129,476 
141,457 
495,607 
206,035 
272,107 
418,910 
84,879 
242,005 
201,039 
75,804 
99,531 
72,852 
90,372 
180,632 
164,991 
61,009 
77,684 
245,212 
87,469 
102,748 
73,124 
132,490 
111,578 
199,612 
197,719 
112,768 
71,798 
123,854 
70,386 

70 

S 
3 
1 
2 
2 
9 
4 
5 
6 
2 
4 
4 
2 
3 
3 
2 
3 
3 
2 
2 
4 
2 
2 
2 
2 
2 
4 
4 
3 
2 
2 
2 

Rutland  

Shropshire  

Somerset  

Stafford  

Suffolk  

Surrey  

Sussex  

Clare    

Warwick  

Cork 

Westmoreland  

Wilts  

Worcester  

Dublin 

York  

WALKS. 
Anglesey  

24,613,926 

51,410 
o7,74(i 
70,270 
124,864 
119,349 
111,740 
80,587 
511,433 
52,038 
65,718 
91,824 
23,528 

4«iO 

1 
1 
1 
3 
3 
3 
2 
10 
1 
2 

2 
1 

Kerry  

Kildare  

Kilkenny  .... 

King's 

Brecon  

Cardigan  

Carmarthen  

Carnarvon  

Denbigh  

Flint  

Glamorgan  

Meath 

Merioneth  

Montgomery  

Pembroke  

Raduor  

Sllgo  

England  and  Wales... 
SCOTLAND. 

1,360,513 

30 

Tyrone  

Waterford 

25,974,439 

267,990 
76,468 
217,519 
62,736 

490 

4 

1 
4 
1 

Wexford  

Wicklow  

USITED  KINGDOM  

Argyll  

5,174,836 

101 

Ayr  ...   . 

Banff  

34,884,848  C61 

square  miles, — England  and  Wales  embracing  37,370,041 
acres  (whereof  Wales  4,721,633),  Scotland  19,467,077, 
and  Ireland  20,819,947.  The  accompanying  table  gives 
the  population  of  the  counties  according  to  the  census  of 
1881,  and  their  parliamentary  representation  as  determined 
by  the  Redistribution  Act  of  1885.  In  the  enumeration  of 
the  Scottish  members  of  parliament,  groups  of  burghs  are 
included  in  the  counties  containing  the  burghs  whence 
they  are  respectively  named,  while  it  is  to  be  observed  that 
Kinross  county  is  united  with  Clackmannan,  Nairn  with 
Elgin,  and  Selkirk  with  Peebles.  The  addition  of  the 
nine  university  representatives  (England,  5  ;  Scotland,  2  ; 
Ireland,  2)  brings  the  total  membership  of  the  House  of 
Commons  to  670. 

For  the  Islands  in  the  British  Seas  the  figures  are  as 
follows  : — Isle  of  Man — 141,263  acres,  population  53,558; 
Channel  Islands — 48,322  acres,  population  87,702. 

UNITED  PRESBYTERIAN  CHURCH,  THE,  in  point 
of  numbers  the  third  of  the  Presbyterian  organizations  of 
Scotland,  was  formed  in  1847  by  the  union  of  the  United 
Secession  and  Relief  Churches  (see  below).  The  doctrinal 
standards  are  those  of  the  other  Presbyterian  churches  of 
Scotland,  and  the  formula  employed  at  the  ordination  of 
ministers  is  similar  to  that  of  the  Established  and  Free 
Churches;  but  adherence  to  the  doctrinal  standards  is 
professed  in  view  of  the  Declaratory  Act  of  1879,  accord 
ing  to  which  signatories  "are  not  required  to  approve  of 
anything  in  the  standards  of  the  church  which  teaches  or 
is  supposed  to  teach  compulsory  or  persecuting  and  intol 
erant  principles  in  religion,"  and  are  allowed  freedom  of 
opinion  on  all  points  which,  in  the  judgment  of  the  church, 
do  not  enter  into  the  substance  of  the  faith.  The  denomina 
tion  in  1887  consisted  of  32  presbyteries  and  564  congrega 
tions  (518  in  1847),  with  a  total  membership  of  182,063 
(175,066  in  1878;  178,195  in  1883),  thus  representing 
about  14  per  cent,  of  the  population  of  Scotland.  The 
number  of  baptisms  in  1886  was  9894;  there  were  887 
Sunday  schools,  with  11,994  teachers  and  97,535  scholars, 
besides  788  advanced  Bible  classes,  with  30,535  scholars. 
The  total  income  of  the  church  in  1886  was  £373,545 
(average  for  ten  years  from  1877  to  1886,  £375,660) ;  of 
this  total  £237,300  was  ordinary  congregational  income, 
and  £136,245  missionary  and  benevolent  income.  The 
average  stipend  paid  to  each  minister  was  £259,  16s.  lOd. 
There  is  a  divinity  hall  in  Edinburgh  with  4  professors  and 
(session  1887-88)  114  students.  The  term  of  study  is 
three  years.  The  United  Presbyterian  Church  has  missions 
in  Jamaica  (a  synod  with  four  presbyteries),  Trinidad, 
Kaffraria,  Old  Calabar,  India,  China,  Japan,  and  Spain. 
The  mission  staff  consists  of  60  ordained  Europeans,  22 
ordained  natives,  8  medical  missionaries,  3  European  evan 
gelists,  and  19  female  missionaries.  Under  these  are  502 
native  evangelists,  teachers,  and  other  helpers.  In  1886 
the  membership  of  the  native  congregations  was  13,214 
(10,215  in  1881).  In  Jamaica  there  is  a  theological  in 
stitution.  At  the  end  of  1875  the  denomination  had  620 
congregations,  with  190,242  members,  but  in  June  1876 
98  of  its  congregations  in  England,  with  20,207  members, 
were  incorporated  with  the  English  Presbyterian  Church. 

HISTORY. — (1)  United  Secession  Church. — The  general 
causes  which  led  to  the  first  great  secession  from  the 
Church  of  Scotland  as  by  law  established  in  1688  have 
already  been  briefly  indicated  under  PRESBYTERIANISM 
(see  vol.  xix.  p.  685 ;  compare  also  SCOTLAND,  CHURCH 
OF,  vol.  xxi.  p.  536  sq.).  Its  immediate  occasion  rose  out 
of  an  Act  of  Assembly  of  1732  which  abolished  the  last 
remnant  of  popular  election  by  enacting  that,  in  cases 
where  patrons  might  neglect  or  decline  to  exercise  their 
right  of  presentation,  the  minister  was  to  be  chosen,  not 
by  the  congregation,  but  only  by  the  elders  and  Protestant 
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heritors.  The  Act  itself  had  been  passed  by  the  Assembly, 
although  the  presbyteries  to  which  it  had  been  previously 
submitted  as  an  overture  had  disapproved  of  it  by  a 
large  majority ;  and  in  accordance  with  a  previous  Act 
(1730),  which  had  taken  away  even  the  right  of  complaint, 
the  protests  of  the  dissentient  majority  were  refused.  In 
the  following  October  Ebenezer  ERSKINE  (q.v.),  minister 
of  Stirling,  who  happened  to  be  moderator  of  the  synod 
of  Perth  and  Stirling,  preached  a  synod  sermon,  in  the 
course  of  which  he  took  occasion  to  refer  to  the  Act  in 
question  as  in  his  opinion  unscriptural  and  unconstitutional.1 
Some  of  his  expressions  were  objected  to  by  members  of 
synod  because  "  tending  to  disquiet  the  peace  of  the  church 
and  impugning  several  Acts  of  Assembly  and  proceedings 
of  church  judicatories,"  and  after  long  and  keen  debate  it 
was  resolved  that  he  should  be  censured  for  them.  This 
judgment,  on  appeal,  was  affirmed  by  the  Assembly  in 
May  1733,  whereupon  Erskine  protested  to  the  effect  that 
he  held  himself  still  at  liberty  to  teach  the  same  truths 
and  to  testify  against  the  same  or  similar  evils  on  every 
proper  occasion.  This  protest,  in  which  he  was  joined  by 
William  Wilson,  Alexander  Moncrieff,  and  James  Fisher, 
ministers  at  Perth,  Abernethy,  and  Kinclaven  respectively, 
was  regarded  by  the  Assembly  as  contumacious,  and  the 
commission  of  Assembly  was  ordered  to  procure  its  re 
tractation  or  to  proceed  to  higher  censures.  In  November 
accordingly  the  protesting  ministers  were  severed  from 
their  charges,  their  churches  declared  vacant,  and  all  min 
isters  of  the  church  prohibited  from  employing  them  in 
any  ministerial  function.  They  replied  by  protesting  that 
they  still  adhered  to  the  principles  of  the  church,  though 
now  obliged  to  "  make  a  secession  from  the  prevailing 
party  in  ecclesiastical  courts,"  maintaining  their  continued 
right  to  discharge  all  the  duties  of  the  ministerial  and 
pastoral  office  "  according  to  the  word  of  God,  the  Con 
fession  of  Faith,  and  the  constitution  of  the  church," 
and  appealing  to  the  "  first  free,  faithful,  and  reforming 
General  Assembly  of  the  Church  of  Scotland."  In  De 
cember  1733  they  formally  constituted  themselves  into  a 
presbytery,  but  for  some  time  their  meetings  were  devoted 
almost  entirely  to  prayer  and  religious  conference.  In 
1734  they  published  their  first  "  testimony,"  with  a  state 
ment  of  the  grounds  of  their  secession,  which  made  pro 
minent  reference  to  the  doctrinal  laxity  of  previous  General 
Assemblies.  In  1736  they  proceeded  to  exercise  "judicial 
powers "  as  a  church  court,  published  a  "  judicial  testi 
mony,"  and  began  to  organize  churches  in  various  parts 
of  the  country.  Having  been  joined  by  four  other  min 
isters,  including  the  well-known  Ralph  Erskine,  they 
appointed  Mr  Wilson  professor  of  divinity.  For  these 
acts  proceedings  were  again  instituted  against  them  in 
the  Assembly,  with  the  result  that,  having  disowned  the 
authority  of  that  body  in  an  "act  of  declinature,"  they 
were  in  1740  all  deposed  and  ordered  to  be  ejected  from 
their  churches.  Meanwhile  the  members  of  the  "Associate 
Presbytery  "  and  its  adherents  steadily  increased,  until  in 
1745  there  were  forty-five  congregations  under  its  jurisdic 
tion,  and  it  was  reconstituted  into  an  "  Associate  Synod." 
A  violent  controversy  arose  the  same  year  respecting  the 
religious  clause  of  the  oath  taken  by  burgesses  in  Edin 
burgh,  Glasgow,  and  Perth  ("  I  profess  and  allow  with 
my  heart  the  true  religion  presently  professed  within  this 
realm  and  authorized  by  the  laws  thereof  "),  and  resulted 
in  April  1747  in  a  "breach,"  when  two  bodies  were 
formed,  each  claiming  to  be  the  "Associate  Synod"; 
those  who  condemned  the  swearing  of  the  burgess  oath  as 
sinful  came  to  be  popularly  known  as  "  Antiburghers," 
while  the  other  party,  who  contended  that  abstinence  from 

1  The  passing  of  the  Act  was  certainly  unconstitutional  ;  it  was 
rescinded  in  1734,  "  because  not  made  according  to  former  Acts." 


it  should  not  be  made  a  term  of  communion,  were  desig 
nated  "  Burghers."  The  Antiburghers  not  only  refused 
to  hold  further  friendly  conference  with  the  others,  but 
ultimately  went  so  far  as  to  pass  sentences  of  deposition 
and  the  greater  excommunication  on  the  Erskines  and 
other  ministers  who  held  the  opposing  view. 

The  Associate  (Antiburgher)  Synod  held  its  first  meeting 
in  Edinburgh  in  the  house  of  Adam  GIB  (q.v.)  on  April 
10,  1747.  It  grew  with  considerable  rapidity,  and  in 
1788  had  ninety-four  settled  charges  in  Great  Britain  and 
nineteen  in  Ireland,  besides  a  presbytery  in  America.  For 
purposes  of  organization  it  was  formed  in  that  year  into 
four  provincial  synods,  and  took  the  name  of  "  The 
General  Associate  Synod."  The  "  new  light  "  controversies 
as  to  the  province  of  the  civil  magistrate  in  matters  of 
religion  led  to  the  publication  of  a  revised  testimony 
in  the  "voluntary"  sense  in  1804,  and  in  consequence 
M'Crie,  the  historian  of  Knox,  with  three  other  brethren, 
withdrew  to  form  the  Constitutional  Associate  Presbytery. 

The  Associate  (Burgher)  Synod  held  its  first  meeting 
at  Stirling  on  June  16,  1747.  The  number  of  congrega 
tions  under  its  charge  rapidly  increased,  and  within  thirty 
years  there  were  presbyteries  in  connexion  with  it  in  Ireland 
and  North  America,  as  well  as  throughout  Scotland.  In 
1782  the  American  presbyteries  took  the  designation  of 
the  Associate  Reformed  Church  in  America.  About  the 
year  1795  the  "voluntary"  controversy  respecting  the 
power  of  the  civil  magistrate  in  matters  of  religion  arose 
within  this  synod  also,  and  a  large  majority  was  found  to 
have  adopted  "new  light  "views.  This  led  in  1799  to 
the  secession  of  the  "  Associate  Presbytery,"  which  in 
1805  took  the  designation  of  the  Associate  Synod  or 
Original  Burgher  Synod.2 

In  1820  the  General  Associate  or  Antiburgher  Synod 
(to  the  number  of  129  congregations3)  united  with  the  154 
congregations  of  the  Associate  or  Burgher  Synod.  The 
body  thus  constituted,  "The  United  Secession  Church," 
had  increased  by  1847  to  400  congregations,  the  whole  of 
which  united  in  that  year  with  the  Relief  Synod  to  form 
the  United  Presbyterian  Church. 

(2)  Belief  Church. — The  Presbytery  of  Relief  was  con 
stituted  in  1761  by  three  ministers  of  the  Church  of 
Scotland,  one  of  whom  was  Thomas  GILLESPIE  (q.v.),  who 
had  been  deposed  by  the  Assembly  in  1752  for  refusing 
to  take  part  in  the  intrusion  of  unacceptable  ministers. 
The  number  of  congregations  under  its  charge  increased 
with  considerable  rapidity,  and  a  Relief  Synod  was 
formed  in  1773,  which  in  1847  had  under  its  jurisdiction 
136  congregations;  of  these  118  united  with  the  United 
Secession  Church  in  that  year.  The  Relief  Church  issued 
no  distinctive  "  testimonies,"  and  a  certain  breadth  of  view 
was  shown  in  the  formal  declaration  of  their  terms  of 
communion,  first  made  in  1773,  which  allowed  occasional 
communion  with  those  of  the  Episcopal  and  Independent 
persuasion  who  are  "  visible  saints."  A  Relief  theological 
hall  was  instituted  in  1824. 

See  M'Kerrow,  History  of  the  United  Secession  Church,  1841  ; 
Struthers,  History  of  the  Relief  Cliurch,  1843  ;  Mackelvie,  Annals 
and  Statistics  of  the  United  Presbyterian  Church,  1873. 

UNITED  PROVINCES.     See  HOLLAND. 


2  The  majority  of  this  synod  joined  the  Church  of  Scotland  in  1839. 
The  small  minority  which  still  retained  the  name  joined  the  Original 
Seceders  (see  next  note)  in  1842,  the  resultant  body  assuming  the 
designation  of  United  Original  Seceders.     A  small  majority  (twenty- 
seven  ministers  in  all)  of  the  Synod  of  United  Original  Seceders  joined 
the  Free  Church  in  1852.     A  synod  of  this  name  still  exists,  having 
under  its  jurisdiction  four  presbyteries,  with  twenty-nine  charges  (of 
which  two  are  in  Ireland). 

3  A  dissentient  remnant  (eight  congregations)  of  the  General  Asso 
ciate  Synod  united  with  the  Constitutional  Associate  Presbytery  in 
1827,  the  resultant  body  being  called  the  Associate  Synod  of  Original 
Seceders. 
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Plate 
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I.    COLONIZATION  :    1607-1750. 

i.  mHOUGH  the  voyages  of  the  Cabots  (1497-98)  along 
JL  the  coast  of  North  America  were  the  ground 
which  the  English  finally  adopted  as  a  basis  for  their  claims 
on  that  continent,  no  very  effective  steps  were  taken  to 
reduce  the  continent  to  possession  until  after  1606.  Martin 
Frobisher  (1576)  failed  in  an  attempt  to  explore  Labrador. 
Sir  Humphrey  Gilbert  (1578)  failed  in  a  similar  attempt 
on  the  continent ;  and  in  a  second  effort  (1583)  he  was 
lost  in  a  storm  at  sea  on  his  return.  In  1584  his  half- 
brother  Raleigh  took  up  the  work  under  commission  from 
Queen  Elizabeth.  He  sent  two  small  vessels  under  Amidas 
and  Barlow.  They  explored  the  south-central  coast  of 
what  is  now  the  United  States,  and  returned  with  such 
flattering  reports  that  the  courtly  Raleigh  at  once  named 
the  country  Virginia,  in  honour  of  the  queen,  and  sent  out 
a  colony.  It  was  starved  out  in  a  year  (1585).  He  sent 
another  to  the  same  place,  Roanoke  Island  (1587),  but  it 
had  disappeared  when  it  was  searched  for  three  years  after. 
Gosnold  (1602)  found  a  shorter  route  across  the  Atlantic, 
and  spent  a  winter  on  an  island  off  the  present  coast  of 
Massachusetts  ;  but  his  men  refused  to  stay  longer.  These 
are  the  official  records  of  English  explorations  up  to  1606; 
but  it  is  pretty  certain  that  fishing  and  trading  voyages,  of 
which  no  record  was  kept,  were  more  common  than  has 
been  supposed,  and  that  they  kept  alive  a  knowledge  of 
the  country. 

2.  In  1606  James  I.  formed  two  companies  by  a  single 
charter.     To  one,  the  London  Company,  he  granted  the 
North-American  coast  between  34°  and  38°  N.  lat. ;   to 
the   other,  the  Plymouth   Company,  whose   membership 
was  more  in  the  west  of  England,  he  granted  the  coast 
between   41°  and   45°    N.    lat.     The   intervening   coast, 
between  lat.  38°  and  41°,  or  between  the  Rappahannock 
and  Hudson  rivers,  was  to  be  common  to  both,  but  neither 
was  to  plant  a  settlement  within  100  miles  of  a  previous 
settlement  of  the  other.     Each  was  to  be  governed  by  a 
council  appointed  by  the  king,  and  these  councils  were  to 
appoint  colonial  councils  of  thirteen,  with  really  absolute 
powers.     Neither  company  did  much  in  colonization  :  the 
London  Company  gave  up  its  charter  in  1624,  and  the 
Plymouth  Company,  after  a  complete  change  of  constitu 
tion  in  1620,  surrendered  its  charter  in  1635.     But  the 
London  Company  at  least  began  the  work  of  colonization, 
and  the   Plymouth  Company  parcelled  out  its  grant  to 
actual  colonists.     Above  all,  the  charter  of  the  two  com 
panies  had  granted  the  principle  to  which  the  colonists 
always  appealed  as  the  foundation  of  English  colonization 
in  North  America,  as  the  condition  on  which  immigrants 
had  entered  it,  irrevocable  unless  by  mutual  consent  of 
crown  and  subjects  :    "Also  we  do,  for  us,  our  heirs  and 
successors,  declare  by  these  presents  that  all  and  every  the 
persons,  being  our  subjects,  which  shall  go  and  inhabit 
within  the  said   colony  and   plantation,  and  every  their 
children   and  posterity,  which   shall  happen  to  be   born 
within  any  of  the  limits  thereof,  shall  have  and  enjoy  all 
liberties,  franchises,  and  immunities  of  free  denizens  and 
natural  subjects  within  any  of  our  other  dominions,  to  all 
intents  and  purposes  as  if  they  had  been  abiding  and  born 
within  this  our  realm  of  England,  or  in  any  other  of  our 
dominions." 

3.  The  London  Company  was  first  in  the  field.    A  ship 
load  of  the  adventurers  then  swarming  in  London  was  sent 


out  under  Christopher  Newport.     He  found  a  fine  river,  Settle- 
which  he  named  after  the  king,  and  on  its  banks,  within  ment  of 
the  present  State  of  Virginia,  he  planted  the  settlement  of  ^&mes~ 
Jamestown1  (13th   May  1607).     Misgovernment,  dissen 
sion,  mismanagement,  and  starvation  were  almost  too  much 
for  the  infant  colony,  and  several  times  the  colonists  were 
on  the  point  of  giving  it  up  and  going  home.     Twelve 
years  were  required  to  put  Virginia  on  a  sound  footing,  of  Vir- 
By  that  time  the  liberal  element  in  the  London  Company  S^&  > 
had  got  control  of  it,  and  granted  the  colonists  a  repre 
sentative  government.     The  year  in  which  this  house  of 
burgesses  met  (1619)  was  the  year  in  which  African  slaves 
were  introduced  into  the  colony  from  a  Dutch  vessel. 

4.  Separatists  from  the  Church  of  England  began  the 
more  northerly  settlements.     Driven  from  England,  they 
found  refuge  in  Holland.    Thence  returning  for  the  moment 
to  England,  a  company  of  102  of  them  set  sail  for  America 
in  the  "Mayflower,"  landing   (December   21,  1620)   at 
Plymouth,  in  the  south-eastern  part  of  the  present  State  of  Ply- 
of  Massachusetts.     The  rigours  of  a  new  and  cold  country,  m°uth ; 
combined  with  poverty  and  the  payment  of  interest  at  45 

per  cent.,  made  the  early  years  of  the  Plymouth  colony  a 
desperate  struggle  for  existence,  but  it  survived.     It  had 
no  special  charter,  but  a  licence  from  the  Plymouth  Com 
pany.     Other  little  towns  were  founded  to  the  north  of 
this  settlement,  and  in  1629  these  were  all  embraced  in  a 
charter  given  by  Charles  I.  to  the  Governor  and  Company 
of  Massachusetts  Bay.     This  was  a  Puritan  venture,  com-  of  Massa- 
posed  of  men  of  higher  social  grade  than  the  Plymouth  chusetts 
Separatists,  and  was  meant  to  furnish  a  refuge  for  those  Bay> 
who  dreaded  the  ecclesiastical  policy  of  the  crown.     The 
next  year  the  company  took  the  bold  step  of  transferring 
its  organization  to  America,  so  as  to  be  out  of  the  imme 
diate  notice  of  the  crown  and  its  agents.     Eleven  vessels 
took  more  than  a  thousand  colonists  over,  and  the  real 
colony  of  Massachusetts  was  begun. 

5.  The  charter  of  the  London  Company  was  surrendered 
to  the  crown,  as  has  been  said,  in  1624  ;  and  the  king 
thereafter  disposed  of  the  territory  which  had  been  granted 

to  it  as  he  pleased.     In  1632  the  new  colony  of  Maryland  of  Mary- 
was  carved  out  of  it  for  Lord  Baltimore.     In  1663  thelaud; 
territory  to  the  south  of  the  present  State  of  Virginia  was 
cut  off  from  it  and  called  Carolina,  covering  the  present  of  Caro- 
States  of  North  and  South  Carolina  and  Georgia.     In  1729  lina; 
Carolina  was  divided  into  North  and  South  Carolina  ;  and 
in  1732  the  last  of  the  colonies,  Georgia,  was  organized,  of 
Five  distinct  colonies  were  thus  formed  out  of  the  original  Georgia ; 
London  Company's  grant. 

6.  When  the  Plymouth  Company  finally  surrendered  its 
charter  in  1635,  it  had  made  one  ineffectual  attempt  at 
colonization  (1607)  near  the  mouth  of  the  Kennebec  river, 
in  Maine,  and  one  complete  colony,  Massachusetts  Bay, 
had  arisen  within  its  territory.     Another  colony,  that  of 
Plymouth,    existed   by  licence.      Massachusetts   settlers, 
without  even  a  licence,    were   pouring  into   the   vacant 


1  The  former  settlement  of  Jamestown  is  now  in  James  City  county, 
Va.,  about  32  miles  from  the  mouth  of  the  James  river.  It  was  at 
first  the  capital  of  the  colony,  but  began  to  decline  when  Williamsburgh 
was  made  the  capital.  Its  death-blow  was  received  when  it  was 
burned  in  1676,  during  Bacon's  rebellion.  It  was  not  rebuilt,  and 
has  now  almost  disappeared.  "Nothing  remains  but  the  ruins  of  a 
church  tower  covered  with  ivy,  and  some  old  tombstones.  The  river 
encroaches  year  by  year,  and  the  ground  occupied  by  the  original  huts 
is  already  submerged." 
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of  Con-    territory  to  the  south  of  Massachusetts,  there  to  form  the 
necticut  colonies   of   Connecticut   and   Rhode   Island,    afterwards 
S|f  j       chartered  by  the  crown,  1662  and  1663.     A  few  fishing 
Island-    villages  to  the  north  of  Massachusetts,  established  under 
of  New    *ke  Srant  °f  John  Mason,  were  the  nucleus  of  the  colony 
Hamp-    of  New  Hampshire.     The  present  States  of  Vermont  and 
shire.      Maine  were  not  yet  organized.     Out  of  the  original  Ply 
mouth  Company's  grant  were   thus  formed   the  colonies 
of  Massachusetts,  Connecticut,  Rhode   Island,  and   New 
Hampshire.      The   name   New   England   was   commonly 
applied  to  the  whole  territory  from  the  beginning,  having 
been  first  used  by  Captain  John  Smith  in  1614. 

7.  Nine  of   the    "  old  thirteen "  colonies  are  thus  ac 
counted  for.     The   remaining   four   fell  in  the   territory 
between  the  two  main  grants,  which  was  to  be  common  to 
both  companies,  but  was  in  fact  never   appropriated  by 
either.     The  Spaniard  had  settled  contentedly  far  to  the 
south  ;  and  the  Frenchman,  still  bound  by  too  many  of 
the  ancient  ecclesiastical  influences  to  contest  supremacy 
with  the  Spaniard,  had  settled  as  far  to  the  north  as  pos 
sible,  in  Canada.     England  had  been  so  far  released  from 
ecclesiastical  influences  by  the  spread  of  the  Reformation 
as  to  be  prepared  to  contest  supremacy  with   Spaniard, 
Frenchman,  or  any  one  else  ;  but  her  lingering  desires  to 
avoid  open  conflict  at  any  cheap  rate  had  tended  to  fix 
her  settlements  on  the  very  choicest  part  of  the  coast,  in 
the   middle  latitudes, — a  fact  which   was  to   colour  the 
whole  future  history  of  the  continent.     The   concurrent 
claims  of  the  two  English  companies  in  the  central  zone 
seem  to  have  deterred  both  of  them  from  any  attempt  to 
interfere  with  the  development  of  a  colony  there  by  the 
only  other  people  of  western  Europe  which  was  prepared 

The  to  grasp  at  such  an  opportunity.  The  Dutch  (1609)  sent 
Dutch  out  Henry  Hudson,  an  Englishman  in  their  service,  and 
he  made  the  first  close  exploration  of  this  central  region. 
Dutch  merchants  thereupon  set  up  a  trading  post  at 
Manhadoes  (the  present  city  of  New  York),  where  a 
government  under  the  Dutch  West  India  Company  was 
organized  in  1621,  when  the  Dutch  states-general  had 
granted  the  territory  to  it.  The  territory  was  named  New 
Netherland,  and  the  town  at  the  mouth  of  the  Hudson 
river  New  Amsterdam.  Sweden  sent  a  colony  to  Dela 
ware  Bay  in  1638  ;  but  the  attempt  was  never  thoroughly 
backed,  and  in  1655  it  was  surrendered  to  the  Dutch. 

8.  By  the  time  of   the  Restoration   in  England,   the 
northern  and  southern  English  colonies  had  developed  so 
far  that  the  existence  of  this  alien  element  between  them 
had  come  to  be  a  recognized  annoyance  and  danger.     From 
the  Hudson  river  to  Maine,  from  the  Savannah  river  to 
Delaware  Bay,  all  was  English.     Roads  had  been  roughly 
marked  out ;  ships  were  sailing  along  the  respective  coasts 
as  if  at  home  ;  colonial  governments  were  beginning  to  lean 
upon  one  another  for  support ;  but  between  the  two  was 
a  territory  which  might  at  any  moment  turn  to  hostility. 
There   was    an    evidently   growing  disposition   in    New 
England  to  attempt  the  conquest  of  it  unaided.     When 
England  and  Holland   found  themselves  at  war  (1664), 
the  opportunity  arrived  for  a  blow  at  Holland's  colonial 
possessions.      An  English  army  and  fleet  under  Colonel 
Nichols  touched  at  Boston,  and,  proceeding  thence  to  New 
Amsterdam,  took  possession  of  the  whole  central  territory. 
It  had  been  granted  by  the  king  to  his  brother,  the  duke 

The         °f  York,  and  the  province  and  city  were  now  named  New 

colony     York  in  honour  of   the  new  proprietor.     The  duke,  the 

of  New    same  year,  granted  a  part  of  his  territory  to  Berkeley  and 

°*  '     Carteret,  and   the  new   colony  of   New  Jersey  was   the 

Jersey    result.     In    1681  the  great  parallelogram  west   of   New 

of  Pen'n-  Jersey  was  granted  to  Penn  and  called  Pennsylvania.     In 

sylvania;  the  following  year  Penn  bought  from  the  duke  of  York  the 

little  piece  of  territory  which  remained  united  to  Penn 


sylvania  until  the  revolution,  then  becoming  the  State  of  of  Dela- 
Delaware.     The  central  territory  thus  furnished  four  of  ware- 
the  "  old  thirteen  "  colonies,  New  England  four,  and  the 
southern  portion  five. 

9.  If  there  was  any  governing  idea  in  the  organization  The 

of  the  colonial  governments,  it  was  of  the  rudest  kind  ;  colonial 
and  in  fact  each  was  allowed  to  be  so  largely  modified  by 
circumstances  that,  with  a  general  similarity,  there  was 
the  widest  possible  divergence.      A  general   division  of  The 

the  colonial  governments  is  into  charter,  proprietary,  and  char 

i  mi_       T_  \r       colonies. 

royal  governments.  Ihe  charter  governments  were  Mas 
sachusetts,  Connecticut,  and  Rhode  Island.  In  these  the 
colonial  governments  had  charters  from  the  crown,  giving 
the  people,  or  freemen,  the  right  to  choose  their  own 
governors  and  other  magistrates,  to  make  their  own  laws, 
and  to  interpret  and  enforce  them.  Only  Connecticut 
and  Rhode  Island  kept  their  charters  intact.  The  Massa 
chusetts  charter  was  cancelled  by  the  crown  judges  (1684) 
under  a  quo  warranto  ;  and  in  1691  a  new  charter  was 
granted.  As  it  reserved  to  the  crown  the  appointment  of 
the  governor,  with  an  absolute  veto  on  laws  and  after 
1726  on  the  election  of  the  speaker  of  the  lower  house, 
Massachusetts  was  thus  taken  out  of  the  class  of  purely 
charter  colonies  and  put  into  that  of  a  semi-royal  colony. 
The  proprietary  colonies  were  New  Hampshire,  New  York,  The  pro- 
New  Jersey,  Pennsylvania  (including  Delaware),  Mary-  Prjetal'y 
land,  Carolina,  and  Georgia.  These  were  granted  to  pro- co 
prietors,  who,  as  inducements  to  settlers,  granted  govern 
mental  privileges  almost  as  liberal  as  those  of  the  charter 
colonies.  Only  Pennsylvania,  Delaware,  and  Maryland 
remained  proprietary  colonies  down  to  the  revolution,  and 
in  these  the  governor  had  a  charter  right  of  veto  on  legis 
lation.  Virginia  became  a  royal  colony  in  1620,  and  New  The  royal 
York  as  soon  as  its  proprietor  became  king  ;  and  other  colonie3- 
proprietors,  becoming  tired  of  continual  quarrels  with  the 
colonists,  gradually  surrendered  their  grants  to  the  crown. 
New  Hampshire,  New  York,  New  Jersey,  North  and  South 
Carolina,  and  Georgia  had  thus  become  royal  colonies 
before  the  revolution.  In  the  royal  colonies,  commonly 
called  provinces,  the  governors  were  appointed  by  the 
crown,  and  had  an  absolute  veto  on  legislation.  There 
were  thus  at  last  three  proprietary,  seven  royal,  one  semi- 
royal,  and  two  charter  colonies. 

10.  The  two  charter  colonies  were  simple  representative  Represen- 
democracies,  having  the  power  to  legislate  without  even  a  tative 
practical  appeal  to  the  crown,  and  having  no  royal  gover-  8J  s 

nor  or  agent  within  their  borders.  Their  systems  were 
the  high-water  mark  to  which  the  desires  and  claims  of 
the  other  colonies  gradually  approached.  Massachusetts 
and  the  proprietary  colonies  were  very  nearly  on  a  level 
with  them  ;  and  the  royal  or  proprietary  governor's  veto 
power  was  rather  an  annoyance  than  a  fundamental  differ 
ence.  But  in  all  the  colonies  representative  governments 
had  forced  their  way,  and  had  very  early  taken  a  bi 
cameral  shape.  In  the  charter  colonies  and  Massachusetts 
the  lower  house  was  chosen  by  the  towns  and  the  upper 
house  from  the  people  at  large,  and  the  two  houses  made 
up  the  "assembly."  In  Pennsylvania  and  Delaware  there 
was  but  one  house.  In  the  royal  colonies  and  in  Mary 
land  the  lower  house  alone  was  elected  by  the  people  ;  the 
upper  house,  or  council,  was  chosen  by  the  crown  through 
the  governor  ;  and  the  assent  of  all  three  elements  was 
essential  to  legislation.  In  the  final  revolution  the  charter 
colonies  did  not  change  their  governments  at  all ;  they 
already  had  what  they  wanted.  The  revolution  was  con 
summated  in  the  other  colonies  by  the  assumption  of 
power  by  the  lower  or  popular  house,  usually  known  as 
the  "assembly,"  the  governor  or  council,  or  both,  being 
ousted. 

11.  All  these  governmental   organizations  take  a  pro- 
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minent  place  in  American  history,  and  had  a  strong  influ- 
ence  on  the  ultimate  development  of  the  United  States  ; 
and  yet  they  touched  the  life  of  the  people  at  compara 
tively  few  points.  A  more  marked  and  important  distinc 
tion  is  in  the  local  organizations  of  the  northern  and 
southern  colonies.  All  the  southern  colonies  began  as 
proprietary  governments.  Settlers  went  there  as  indi 
viduals  connected  only  with  the  colony.  To  the  individual 
the  colony  was  the  great  political  factor  ;  his  only  other 
connexion  was  with  his  parish,  to  which  the  colony  allowed 
few  political  functions  ;  and,  where  political  power  touched 
him  at  all,  it  was  through  the  colony.  In  time  it  became 
necessary  to  allow  political  powers  to  the  parish  or  county, 
but  they  were  really  more  judicial  than  political.  "  The 
southern  county  was  a  modified  English  shire,  with  the 
towns  left  out."  The  whole  tendency  shows  the  character 
of  the  immigration  in  this  part  of  the  country,  from  Eng 
lish  districts  outside  of  the  influence  of  the  towns. 
The  12.  In  New  England  local  organization  was  quite 

town  different.  A  good  example  is  the  town  of  Dorchester. 
system.  Organized  (March  20,  1630)  in  Plymouth,  England,  when 
its  people  were  on  the  point  of  embarkation  for  America, 
it  took  the  shape  of  a  distinct  town  and  church  before  they 
went  on  shipboard.  Its  civil  and  ecclesiastical  organization 
were  complete  before  they  landed  in  Massachusetts  Bay  and 
came  under  the  jurisdiction  of  a  chartered  company.  Its 
people  governed  themselves,  in  their  town  government,  in 
all  but  a  few  points,  in  which  the  colony  asserted  superi 
ority.  As  the  colony's  claims  increased,  the  town's  dis 
satisfaction  increased.  In  1635  the  town  migrated  in  a 
body,  with  its  civil  and  ecclesiastical  organization  still 
intact,  into  the  vacant  territory  of  Connecticut,  and  there 
became  the  town  of  Windsor.  Here,  uniting  with  other 
towns,  which  had  migrated  in  a  similar  fashion,  it  formed 
the  new  Commonwealth  of  Connecticut,  in  which  the  local 
liberty  of  the  towns  was  fully  secured  in  the  frame  of 
government.  Rhode  Island  was  formed  in  the  same  way, 
by  separate  towns  ;  Vermont  afterwards  in  the  same  way  ; 
and  the  towns  of  the  parent  colony  of  Massachusetts 
learned  to  claim  a  larger  liberty  than  had  been  possible  at 
first.  Thus,  all  through  New  England,  the  local  town 
organizations  came  to  monopolize  almost  all  ordinary 
governmental  powers  ;  and  the  counties  to  which  the 
towns  belonged  were  judicial,  not  political,  units,  marking 
merely  the  jurisdiction  of  the  sheriff.  In  the  annual  town 
meetings,  and  in  special  meetings  from  time  to  time,  the 
freemen  exercised  without  any  formal  grant  the  powers  of 
self-  taxation,  of  expenditure  of  taxation,  of  trial  by  jury, 
and  of  a  complete  local  government.  Further,  the  lower 
houses  of  their  colonial  legislatures  were  made  up  of  gene 
rally  equal  representations  from  the  towns,  while  the  upper 
houses  were  chosen  from  the  colony  at  large.  In  this  was 
the  germ  of  the  subsequent  development  of  the  United 
States  senate,  in  which  the  States  are  equally  represented, 
and  of  the  house  of  representatives,  representing  the 
people  numerically  (§§  104,  105,  109,  110). 

The  13.  The  two  opposite  systems  of  the  north  and  south 

middle  foun(j  a  field  for  conflict  in  the  organization  of  the  central 
aes'  territory  after  its  acquisition  (§  8).  The  crown  agents 
were  strongly  disposed  to  follow  the  more  centralized 
system  of  the  southern  colonies,  though  Peun,  having 
organized  counties  and  restricted  his  legislature  to  a  single 
house,  based  it  on  the  counties.  In  New  York  and  New 
Jersey  the  Dutch  system  of  "  patroonships  "  had  left  a 
simulacrum  of  local  independence,  and  a  stronger  tendency 
in  the  same  direction  came  in  through  immigration  from 
New  England.  To  encourage  this  immigration,  the  New 
Jersey  proprietors  gave  town  powers  to  many  of  them; 
and  some  of  the  New  Jersey  towns  were  merely  trans 
planted  New  England  towns.  But  the  middle  colonies 


never  arrived  at  any  distinct  system  ;  at  the  best,  their 
system  was  a  conglomerate.  Much  the  same  result  has 
been  reached  in  the  new  Western  States,  organized  under 
the  care  of  the  Federal  Government,  where  the  New  Eng 
land  immigration  has  brought  with  it  a  demand  for  local 
self-government  which  has  resulted  in  a  compromise 
between  the  two  systems  of  town  units  and  county  units. 

14.  Ecclesiastical  divisions  were  at   first  as  strong   asEcclesi- 
civil  diversities.     The  New  England  colonies  were  Congre-  astical 
gational,  and  these  churches  were   established  and   sup-  s^s  ems' 
ported  by  law,  except  in  Rhode  Island,  where  the  Baptists 

were  numerically  superior.  In  the  royal  colonies  generally 
there  was  a  steady  disposition  to  establish  the  Church  of 
England,  and  it  was  more  or  less  successful.  In  language 
there  were  striking  dissimilarities,  due  to  a  most  hetero 
geneous  immigration.  It  was  said  that  every  language  of 
Europe  could  be  found  in  the  colony  of  Pennsylvania. 
But,  after  all,  this  diversity  had  no  indications  of  persist 
ence  ;  the  immigration  in  each  case  had  been  too  small  to  Immigra- 
support  itself.  Very  little  of  the  wonderful  increase  oftion- 
American  population  between  1607  and  1750  was  due  to 
immigration ;  most  of  it  had  come  from  natural  increase. 
After  the  first  outflow  from  Old  to  New  England,  in 
1630-31,  emigration  was  checked  at  first  by  the  changing 
circumstances  of  the  struggle  between  the  people  and  the 
king,  and,  when  the  struggle  was  over,  by  the  better-known 
difficulties  of  life  ia  the  colonies.  Franklin,  in  1751,  when 
he  estimated  that  there  were  "near  a  million  English  souls" 
in  the  colonies,  thought  that  scarce  eighty  thousand  had 
been  brought  over  by  sea.  No  matter  how  diverse  the 
small  immigration  might  have  been  on  its  arrival,  there 
was  a  steady  pressure  on  its  descendants  to  turn  them  into 
Englishmen ;  and  it  was  very  successful.  When  White- 
field,  the  revivalist,  visited  America  about  1740,  he  found 
the  population  sufficiently  homogeneous  for  his  preaching 
to  take  effect,  all  the  way  from  Georgia  to  New  England. 
The  same  tendency  shows  itself  in  the  complete  freedom 
of  intercolonial  migration.  Men  went  from  one  colony  to 
another,  or  held  estates,  or  took  inheritances  in  different 
colonies,  without  the  slightest  notion  that  they  were  under 
any  essentially  diverse  political  conditions.  The  whole 
coast,  from  Nova  Scotia  to  the  Spanish  possessions  in 
Florida,  was  one  in  all  essential  circumstances  ;  and  there 
was  only  the  need  of  some  sudden  shock  to  crystallize  it 
into  a  real  political  unity.  Hardly  anything  in  history  is 
more  impressive  than  this  mustering  of  Englishmen  on  the 
Atlantic  coast  of  North  America,  their  organization  of 
natural  and  simple  governments,  and  their  preparations  for 
the  final  march  of  3000  miles  westward,  unless  it  be  the 
utter  ignorance  of  the  home  Government  and  people  that 
any  such  process  was  going  on. 

15.  This  ignorance  had  one  singular  effect  in  completing  Demo- 
the  difference  between  the  new  and  the  old  country.     An  cracy. 
odd  belief  that  European  plants  and  animals  degenerated 

in  size  and  quality  on  transplantation  to  the  western  con 
tinent  was  persistent  at  the  time  even  among  learned  men 
in  Europe,  and  Jefferson  felt  bound  to  take  great  pains  to 
combat  it  so  late  as  the  end  of  the  18th  century.  That 
passage  in  Thackeray's  Virginians,  where  the  head  of  the 
elder  Virginian  branch  of  the  family  returns  to  England, 
to  be  treated  with  contempt  and  indifference  by  the 
younger  branch  which  had  remained  at  home,  indicates 
the  state  of  mind  among  the  influential  classes  in  England 
which  bent  them  against  any  admission  of  Americans  to 
the  honours  or  privileges  of  the  English  higher  classes. 
A  few  titles  were  given ;  entails  were  maintained  in  the 
southern  colonies ;  but  there  were  no  such  systematic 
efforts  as  are  necessary  to  maintain  an  aristocratic  class. 
This  may  have  been  gratifying  to  the  ruling  class  in 
England ;  but  it  was  in  reality  an  unconsciously  system- 
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atic  effort  to  develop  democracy  in  the  English  colonies  in 
North  America.  In  combination  with  the  free  represen 
tative  institutions  which  had  taken  root  there,  it  was 
very  successful,  and,  when  the  final  struggle  between  the 
English  ruling  class  and  the  colonists  took  shape,  the 
former  had  singularly  few  friends  or  allies  in  the  colonies. 
What  the  results  might  have  been  if  efforts  had  been  made 
to  build  up  a  titled  class  in  the  colonies,  with  entailed 
revenues  and  hereditary  privileges  in  the  upper  houses  of 
the  colonial  legislatures,  is  not  easy  to  imagine ;  but  the 
prejudices  of  the  privileged  classes  at  home  eliminated  this 
factor  from  the  problem.  Every  influence  conduced  to 
make  the  American  commonwealths  representative  demo 
cracies  ;  and  the  reservation  of  crown  influence  in  the 
functions  of  the  governors  or  the  appointment  of  the  council 
was  merely  a  dam  which  was  sure  to  be  broken  down  as 
development  increased. 

Social  1 6.  Social  circumstances  had  all  the  features  of  life  in 
co°-  a  new  country,  aggravated  by  the  difficulties  of  inter-com- 
ditions.  munjcaf;ion  at  that  time.  In  the  southern  and  middle 
colonies  there  was  a  rude  abundance,  so  that,  however 
much  the  want  of  luxuries  might  be  felt,  there  was  no  lack 
of  the  necessaries  of  life.  The  growth  of  tobacco,  indigo, 
and  rice  in  the  southern  colonies  was  so  large  a  source  of 
wealth  that  luxury  in  that  part  of  the  country  had  taken 
a  more  pronounced  form  than  in  the  others.  The  southern 
planter,  trained  in  English  schools  and  universities  and 
admitted  to  the  English  bar,  was  more  like  an  English 
gentleman  in  a  condition  of  temporary  retirement  than  an 
American  colonist.  The  settler  of  the  middle  colonies  was 
the  ordinary  agriculturist.  The  hardships  of  colonial  life 
were  the  special  lot  of  the  New  England  colonist.  For 
some  reason — perhaps  because  the  forests  retained  the  snow 
on  the  ground — the  New  England  winters  were  more  severe 
than  they  are  now.  The  rudely  built  house,  with  its 
enormous  chimney  attracting  draughts  of  outer  air  from 
every  point,  was  a  poor  protection  against  the  cold. 
Travel,  difficult  enough  at  the  best,  became  impossible  in 
winter,  unless  the  snow  rose  so  high  as  to  blot  out  the 
roads  and  permit  the  traveller  to  drive  his  sledge  across 
country.  Medical  and  surgical  attendance  was  scarce  in 
summer,  and  hardly  dreamed  of  in  winter.  The  religious 
feeling  of  the  people  was  against  amusements  of  all  kinds, 
except  going  to  funerals,  an  occasional  dinner,  and  the 
restricted  enjoyments  of  courtship.  It  was  a  point  of 
honour  or  of  religious  feeling  to  exclude  luxury  from 
church  equipment :  stoves  were  not  known  in  Connecticut 
churches  until  the  beginning  of  this  century,  and  yet  new 
born  infants  were  taken  to  church  for  baptism  in  the 
bitterest  weather.1 

Educa-  17-  Wealth  in  the  southern  colonies  was  sufficient  to 
tion.  give  the  better  classes  there  an  education  of  a  very  high 
order  ;  and  they  in  turn,  by  virtue  of  their  political  and 
social  leadership,  imparted  something  of  their  acquisitions 
to  those  below  them.  In  the  middle  colonies  commercial 
pursuits  and  those  interests  which  go  to  make  men  of 
affairs  had  something  of  the  same  influence  on  special 
classes.  In  New  England  education  was  more  general, 
even  though  it  had  no  such  advantages  for  special  classes 
as  at  the  south.  The  first  immigration  into  New  England 
contained  an  unusually  large  proportion  of  English  uni 
versity  men,  particularly  among  the  ministers.  These 


1  An  extract  from  a  New  England  diary  of  1716  will  give  some 
notion  of  social  circumstances  at  that  comparatively  late  period. 
"Lord's  Day,  Jany.  15.  An  extraordinary  cold  Storm  of  wind  and 
Snow.  Blows  much  as  coming  home  at  Noon  and  so  holds  on.  Bread 
was  frozen  at  the  Lord's  table ;  Mr  Pemberton  administered.  Came 
not  out  to  afternoon  exercise.  Though  'twas  so  cold,  yet  John 
Tuckerman  was  baptised.  At  six  a-clock  my  ink  freezes  so  that  I  can 
hardly  write  by  a  good  fire  in  my  wive's  chamber.  Yet  was  very 
comfortable  at  meeting.  Laus  Deo. " 


fixed  the  mould  into  which  their  descendants  have  been 
run,  and  New  England's  influence  in  the  United  States 
has  been  due  largely  to  them.  The  town  system  added  to 
their  influence.  Owing  to  it  the  ebbing  and  flowing  of 
population  through  New  England  was  not  blind  or  unor 
ganized.  Every  little  town  was  a  skeleton  battalion,  to  be 
filled  up  by  subsequent  increase  and  immigration  ;  and  the 
ministers  and  other  professional  men  made  a  multitude  of 
successors  for  themselves,  with  all  their  own  ideas.  Con 
sidering  the  execrable  quality  of  school  and  college  in 
struction  in  New  England,  as  elsewhere  at  the  time,  it  is 
very  remarkable  that,  as  the  original  supply  of  university- 
bred  leaders  died  off,  there  was  a  full  crop  of  American- 
bred  men  quite  prepared  to  take  their  places  and  carry  on 
their  work.  Here  were  Harvard  and  Yale,  the  two  lead 
ing  colleges  of  the  country,  which  in  1760  had  six: — 
Harvard  College,  in  Massachusetts  (founded  in  1636); 
William  and  Mary  College,  in  Virginia  (1692) ;  Yale 
College,  in  Connecticut  (1700) ;  Princeton  College,  in  New 
Jersey  (1746);  Pennsylvania  University  (1749);  and 
King's,  now  Columbia,  College,  in  New  York  (1754). 

1 8.  Shipwrights  had  been  sent  to  Virginia  at  an  early  Corn- 
date  ;  but  shipbuilding  never   made   great  head   in  the  merce. 
southern  colonies,  in  spite  of  the  fact  that  they  had  all  the 
materials  for  it  in  abundance.     At  a  later  period  ships 
were  built,  and  it  was  not  uncommon  for  planters  to  have 
their  private  docks  on  their  own  plantations,  where  their 
ships  were  freighted  for  Europe.     But  such  building  was 
individual :  each  planter  built  only  for  himself.     The  first 
vessel  built  by  Europeans  in  this  part  of  the  continent  was 
constructed  by  Adrian  Block  at  New  Amsterdam  (1614). 
Many   small   vessels   were   built  at    the   mouth   of    the 
Hudson  river  under  Dutch  and  English  domination,  but 
New  York's  commercial  supremacy  did  not  fairly  begin 
until  after  the  revolution.     Perhaps  the  hardships  of  life 

in  New  England  made  its  people  prefer  water  to  land  ;  at 
any  rate  they  took  to  shipbuilding  early  and  carried  it  on 
diligently  and  successfully.  Plymouth  built  a  little  vessel 
before  the  settlement  was  five  years  old,  and  Massachusetts 
another,  the  "  Blessing  of  the  Bay  "  (1631).  Before  1650 
New  England  vessels  had  begun  the  general  foreign  trade, 
from  port  to  port,  which  combined  exportation  with  a 
foreign  coasting  trade  and  mercantile  business,  the  form  in 
which  New  England  commercial  enterprise  was  to  show 
itself  most  strongly.  Before  1724  English  ship-carpenters 
complained  of  the  competition  of  the  Americans,  and  in 
1760  the  colonies  were  building  new  ships  at  the  rate  of 
about  20,000  tons  a  year,  most  of  them  being  sold  in 
England. 

1 9.  The  earliest  manufactures  in  the  colonies  were  natur-  Manu 
ally  those  of  the  simplest  kind,  the  products  of  sawmills,  factures 
grist-mills,  and    tanneries,   and    home-made    cloth.     The*"^. 
search  for  ores,  however,  had  been  a  prime  cause  of  immi 
gration  with  many  of  the  settlers,  and  they  turned  almost 

at  once  to  mining  and  metallurgy.  Most  of  their  efforts 
failed,  in  spite  of  "  premiums,"  bounties,  and  monopolies 
for  terms  of  years  granted  by  the  colonial  legislatures. 
To  this  the  production  of  iron  was  an  exception.  It  was 
produced,  from  the  beginning  of  the  18th  century,  in 
western  Massachusetts  and  Connecticut,  in  eastern  New 
York,  in  northern  New  Jersey,  and  in  eastern  Pennsyl 
vania.  All  these  districts  were  about  on  a  level,  until  the 
adaptation  of  the  furnaces  to  the  use  of  anthracite  coal 
drove  the  New  England  and  New  York  districts,  which 
had  depended  on  wood  as  fuel,  almost  out  of  competition 
(§  210).  Until  that  time  iron  production  was  a  leading 
New  England  industry.  Not  only  were  the  various  pro 
ducts  of  iron  exported  largely  ;  the  manufacture  of  nails, 
and  of  other  articles  which  could  be  made  by  an  industrious 
agricultural  population  in  winter  and  stormy  weather,  was 
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a  "  home  industry  "  on  which  New  Englanders  depended 
for  much  of  their  support. 

20.  The   colonial   system   of   England  differed   in   no 
respect  from  that  of  other  European  nations  of  the  time  ; 
probably  none  of  them  could  have  conceived  any  other  as 
possible.     The  colonies  were  to  be  depots  for  the  distri 
bution  of  home  products  on  a  new  soil ;  whenever  they 
assumed  any  other   functions  they  were   to  be  checked. 
The  attempts  of  the  Americans  to  engage  in   commerce 
with  other  nations,  their  shipbuilding,  and  their  growing 
manufactures  were,  in   appearance,  deductions  from  the 
general  market  of  English  producers,  and  the  home  Gov 
ernment  felt  itself  bound  to  interfere.     Virginia  claimed, 
by  charter-right,  the  power  to  trade  freely  with  foreign 
nations ;  and  Virginia  was  notoriously  on  the  side  of  the 
Stuarts    against   the   Parliament.     In     1651    parliament 
passed   the   Navigation   Act,  forbidding  the  carrying  of 
colonial  produce  to  England  unless  in  English  or  colonial 
vessels,  with  an  English  captain  and  crew.     By  the  Act 
of  1661  the  reach  of  the  system  was  extended.     Sugar, 
tobacco,  indigo,   and  other  "enumerated  articles,"  grown 
or  manufactured  in  the  colonies,  were  not  to  be  shipped 
to  any  country  but  England.     All  that  was  necessary  to 
make  this  part  of  the  work  complete  was  to  add  to  the 
"  enumerated   articles,"  from   time   to   time,   any   which 
should  become  important  colonial  products.     The  cap-stone 
was  placed  on  the  system  in  1663,  when  the  exportation 
of  European  products  to  the  colonies  was  forbidden  unless 
in  vessels  owned  and  loaded  as  in  the  preceding  Acts  and 
loaded  in  England.     Virginia's  commerce  withered  at  once 
under  the  enforcement    of   the   system.     New  England, 
allowed  to  evade  the  system  by  Cromwell   for  political 
reasons,  continued  to  evade  it  thereafter  by  smuggling  and 
bold  seamanship. 

21.  In   1699,  on  complaint  of  English  manufacturers 
that  the  colonists  were  cutting  them  out  of  their  foreign 
wool  markets,  parliament  enacted  that  no  wool  or  woollen 
manufactures  should  be  shipped  from  any  of  the  colonies, 
under  penalty  of  forfeiture  of  ship  and  cargo.     This  was 
the  first  fruits  of  the  appointment  of  the  Board  of  Trade 
and  Plantations  three  years  before.     From  this  time  until 
the  revolution,  this  body  was  never  idle  ;  but,  as  its  work 
was  almost  confined  to  schemes  for  checking  or  destroying 
the  trade  and  manufactures  of  the  plantations,  it  cannot  be 
said  to  have  done  them  any  great  service.     It  was  con 
tinually  spurring  on  colonial  governors  to  turn  their  people 
to  the  production  of  naval  stores,  or  to  any  occupation 
which  would  divert   them   from  manufactures ;  and  the 
governors,  between  fear  of  the  legislatures  which  paid  their 
salaries   and   of   the   Board   which   was   watching    them 
narrowly,  had  evidently  no  easy  position.     At  intervals 
the  Board  heard  the  complaints  of  English  manufacturers, 
and  framed  remedial  bills  for  parliament.     From  1718  the 
manufacture  of  iron  was  considered  particularly  obnoxious  ; 
and,  so  late  as  1766,  Pitt  himself  asserted  the  right  and 
duty  of  parliament   to   "  bind  the  trade  and  confine  the 
manufactures  "  of  the  colonies,  and  to  do  all  but  tax  them 
without  representation.     In    1719  parliament  passed  its 
first  prohibition  of  iron  manufactures  in  the  colonies  ;  and 
in  1750  it  forbade  under  penalties  the  maintaining  of  iron- 
mills,  slitting   or   rolling  mills,  plating-forges,  and  steel- 
furnaces  in  the  colonies.     At  the  same  time,  but  as  a 
favour  to  English  manufacturers,  it  allowed  the  importa 
tion  of  American  bar-iron  into  England,  as  it  was  cheaper 
and  better  than  the  Swedish.     Before  this,  in  1731,  parlia 
ment  had  forbidden  the  manufacture  or  exportation  of  hats 
in  or  from  the  colonies,  and  even  their  transportation  from 
one  colony  to  another.     All  these  Acts,  and  others  of  a  kin 
dred  nature,  were  persistently  evaded  or  defied;  but  the  con 
stant  training  in  this  direction  was  not  a  good  one  for  the 


maintenance  of  the  connexion  between  the  colonies  and 
the  mother  country,  after  the  interested  classes  in  the 
colonies  should  become  numerous  and  their  interests  large. 
Unluckily  for  .the  connexion,  the  arrival  at  this  point  was 
just  the  time  when  the  attempt  was  first  made  to  enforce 
the  Acts  with  vigour  (§  38). 

22.  English  imports  from  the  North-American  colonies  The 
amounted  to  £395,000  in  1700,  £574,000  in  1730,  and  American 
£761,000  in  1760 ;  the  exports  to  the  colonies  in  the  same  market- 
years  were  £344,000,   £537,000,  and  £2,612,000.     In 

spite  of  parliamentary  exactions  and  interferences,  a  great 
and  entirely  new  market  had  been  opened  to  English  trade. 
The  difference  between  the  year  1606,  when  there  was  not 
an  English  settler  on  the  North  American  continent,  and 
1760,  when  there  were  a  million  and  a  half  with  a  great 
and  growing  commerce,  is  remarkable.  It  is  still  more 
remarkable  when  one  considers  that  this  population  was 
already  nearly  one-fourth  of  that  of  England  and  Wales. 
Its  growth,  however,  steadily  increased  the  difficulties  of 
maintaining  the  English  system  of  control,  which  consisted 
mainly  in  the  interference  of  the  governors  with  legislation 
proposed  by  the  assemblies.  As  the  numbers  and  material 
interests  of  the  subjects  increased,  the  necessities  for 
governmental  interference  increased  with  them,  and  yet 
the  power  of  the  subjects  to  coerce  the  governors  increased 
as  well.  Only  time  was  needed  to  bring  the  divergence 
to  a  point  where  change  of  policy  must  have  disruption  as 
its  only  alternative. 

23.  Merely   material   prosperity,    the   development   of  Religious 
wealth  and  comfort,  was  very  far  from  the  whole  work  of  freedom, 
the  colonies.     In  spite  of  attempts  in  almost  every  colony 

to  establish  some  form  of  religious  belief  on  a  government 
foundation,  religious  freedom  had  really  come  to  prevail 
to  an  extent  very  uncommon  elsewhere  at  the  time.  Even 
in  New  England,  where  the  theory  of  the  state  as  an 
isolated  opportunity  for  the  practice  of  a  particular  form 
of  worship  had  been  held  most  strongly,  persecution  was 
directed  chiefly  against  the  Quakers,  and  that  mainly  on 
semi-political  grounds,  because  of  their  determination  to 
annoy  congregations  in  their  worship  or  to  outrage  some 
feeling  of  propriety.  As  soon  as  it  came  to  be  realized 
that  the  easiest  method  to  deprive  them  of  the  power  of 
annoyance  was  to  ignore  them,  that  method  was  adopted ; 
indeed,  two  of  the  New  England  colonies  took  hardly  any 
other  method  from  the  beginning. 

24.  In  political  work  the  colonies  had  been  very  sue-  Political 
cessful.     They  had   built    up   thirteen   distinct   political  freedom, 
units,  representative  democracies  so  simple  and  natural  in 

their  political  structure  that  time  has  hardly  changed  the 
essential  nature  of  the  American  State  governments.  In 
so  doing,  the  Americans  were  really  laying  the  foundations 
of  the  future  national  structure,  for  there  is  hardly  a  suc 
cessful  feature  in  the  present  national  government  which 
was  not  derived  or  directly  copied  from  the  original  colonial 
growths ;  while  the  absolutely  new  features,  such  as  the 
electoral  system  (§  119),  introduced  into  the  national 
system  by  way  of  experiment,  have  almost  as  generally 
proved  failures,  and  have  been  diverted  from  their  original 
purposes  or  have  become  obsolete. 

II.  THE  STRUGGLE  FOR  EXPANSION:  1750-63. 

25.  The  English  settlements  along  the  Atlantic  had 
covered  the  narrow  strip  of  coast  territory  quite  thoroughly 
before  it  was  possible  to  think  of  expansion  westward. 
Since  about  1605  Canada  had  been  undisputedly  in  the  The 
hands  of  the  French.     Their  traders  and  missionaries  had  French  in 
entered  the  present  western  United  States ;  Marquette  and  a^*n* 
Joliet  (1673)  and  La  Salle  (1682)  had  explored  the  upper  westt 
Mississippi  river,  and  others,  following  their  track,  had 
explored  most  of  the  Mississippi  valley  and  had  built  forts 
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in  various  parts  of  it.  About  1700  the  French  opened 
ground  at  the  mouth  of  the  Mississippi;  D'Iberville 
(1702)  founded  Mobile  and  the  French  Mississippi  Com 
pany  (1718)  founded  the  city  of  New  Orleans.  Consistent 
design,  foiled  at  last  only  by  failure  of  material,  marks  the 
proceedings  of  the  French  commanders  in  America  for 
the  next  thirty  years.  New  Orleans  and  Quebec  were 
the  extremities  of  a  line  of  well-placed  forts  which  were 
to  secure  the  whole  Mississippi  valley,  and  to  confine  the 
English  settlements  for  ever  to  the  strip  of  land  along 
the  coast  bounded  on  the  west  by  the  Appalachian  or 
Alleghany  range  of  mountains,  which  is  parallel  to  the 
coast  and  has  but  one  important  break  in  its  barrier,  the 
opening  through  which  the  Hudson  river  flows.  The 
practical  genius  of  the  French  plans  is  shown  by  the  fact 
that  so  many  of  these  old  forts  have  since  become  the 
sites  of  great  and  flourishing  western  cities  :  Natchez,  Vin- 
cennes,  Peoria,  Fort  Wayne,  Toledo,  Detroit,  Ogdensburgh, 
and  Montreal  either  are  built  on  or  are  so  near  to  the 
old  forts  as  to  testify  to  the  skill  and  foresight  against 
which  the  English  colonies  had  to  contend.  To  this  whole 
territory,  extending  from  the  mouth  of  the  Mississippi  to 
that  of  the  St  Lawrence,  covering  even  the  western  part 
of  the  present  State  of  New  York,  the  name  of  New 
France  was  given.  The  English  possessions,  extending  in 
hardly  any  place  more  than  a  hundred  miles  from  the 
ocean,  except  where  the  Dutch  had  long  ago  planted  the 
outpost  of  Fort  Orange,  or  Albany,  on  the  upper  Hudson, 
were  generally  restricted  to  the  immediate  neighbourhood 
of  the  coast,  to  which  the  early  population  had  naturally 
clung  as  its  base  of  supplies. 

Weak-  26.  The  French  difficulties  were  even  greater  than  those 
ness  of  Of  the  English.  The  French  people  had  never  had  that 
French  *ove  °^  emigrati°n  which  had  given  the  English  colonies 
system,  their  first  great  impetus.  Even  where  the  French  settled 
they  showed  more  of  a  disposition  to  coalesce  with  the 
native  population  than  to  form  a  homogeneous  people. 
The  French  were  commonly  far  stronger  with  the  Indians 
than  were  the  English ;  but,  at  the  end  of  a  hundred  and 
fifty  years,  when  the  English  colonists  numbered  a  million 
and  a  quarter,  all  animated  by  the  same  political  purposes, 
the  population  of  all  New  France  was  only  about  100,000, 
and  it  is  doubtful  whether  there  were  7500  in  the  whole 
Mississippi  valley.  The  whole  French  system,  wisely  as 
it  was  designed,  was  subject  to  constant  and  fatal  inter 
ference  from  a  corrupt  court.  Its  own  organization  was 
hampered  by  attempts  to  introduce  the  feudal  features 
of  home  social  life.  A  way  was  thus  opened  to  exactions 
from  every  agent  of  the  court,  to  which  the  people  sub 
mitted  with  hereditary  patience,  but  which  were  fatal  to 
all  healthy  development.  Perhaps  worst  of  all  was  the 
natural  and  inevitable  formation  of  the  French  line  of 
claims.  Trending  westward  from  Quebec  to  meet  the 
northward  line  of  forts  from  New  Orleans,  it  was  bent  at 
the  junction  of  the  two  parts,  about  Detroit,  and  its  most 
important  part  lay  right  athwart  the  path  of  advancing 
English  migration.  The  English  wave  was  thus  to  strike 
the  weaker  French  line  in  flank  and  at  its  weakest  point, 
so  that  the  final  issue  could  not  in  any  event  have  been 
doubtful.  The  French  and  Indian  war  probably  only 
hastened  the  result. 

Inter-          27.  There  had  been  wars  between  the  French  and  the 

colonial   English  colonies  since  the  accession  of  William  and  Mary, 

wars.       mostly  accessory  to  wars  between  the  mother  countries. 

The  colonies  had  taken  part  in  the  wars  ended  by  the 

peace  of  Ryswick  (1697),  the  peace  of  Utrecht  (1713), 

and  the  peace  of  Aix-la-Chapelle  (1748).     The  alliance  of 

the  French  and  Indians  made  all  these  struggles  wretched 

experiences  for  the   English.     The   province   of   Canada 

became  a  prison-pen,  where   captives  were  held   to  ran 


som  or  adopted  into  savage  tribes.  Outlying  settlements 
were  broken  up,  or  forced  to  expend  a  large  part  of  their 
energy  in  watchful  self-defence;  and  it  required  all  the 
persistence  of  the  English  colonies  to  continue  their  steady 
forward  movement.  Nevertheless  they  even  undertook 
offensive  operations.  They  captured  Port  Royal  in  1690, 
but  it  was  given  up  to  the  French  in  1697.  They  cap 
tured  it  again  in  1710,  and  this  time  it  was  kept,  with 
most  of  Acadia,  which  was  now  to  be  known  as  Nova 
Scotia.  In  1745  the  colonies  took  the  strongest  French 
fortress,  Louisburgh,  on  Cape  Breton  Island,  with  very 
little  assistance  from  the  home  Government.  Their  land  ex 
peditions  against  Montreal  and  Quebec  were  unsuccessful, 
the  reason  for  failure  being  usually  defective  transport. 

28.  In  the  treaties  which  closed  these  wars,  the  interests  The  "as- 
of  the  colonies  met  with  little  consideration.     The  most  iento." 
notable  instance  of  this  was  the  12th  article  of  the  treaty 

of  Utrecht,  by  which  an  English  company  was  secured  the 
exclusive  right  to  carry  African  slaves  into  American  ports. 
Originally  meant  to  obtain  the  Spanish  trade  in  negroes, 
the  company  had  influence  enough  to  commit  the  crown 
to  a  steady  support  of  the  African  slave-trade  in  its  own 
colonies.  Again  and  again  the  English  legislatures  in  North 
America  attempted  to  stop  the  slave-trade,  and  were  pre 
vented  by  the  royal  veto.  This  will  serve  to  explain  a 
passage  in  Jefferson's  first  draft  of  the  American  Declara 
tion  of  Independence,  as  follows : — "  He  [the  king]  has 

waged   cruel  war  against  human  nature  itself 

Determined  to  keep  open  a  market  where  men  should  be 
bought  and  sold,  he  has  prostituted  his  negative  for  sup 
pressing  every  legislative  attempt  to  prohibit  or  to  restrain 
this  execrable  commerce." 

29.  All  parties  seem  to  have  felt  that  the  peace  of  Aix- 
la-Chapelle  was  but  a  truce  at  the  best ;  and  the  French 
court  seems  to  have  come  at  last  to  some  comprehension 
of  its  extensive  opportunities  and  duties  in  North  America. 
With  its  tardy  sympathy,  its  agents  on  the  new  continent 
began  the  erection  of  barriers  against  the  great  wave  of 
English   westward  migration  which  was  just   appearing 
over  the  crest  of  the  Alleghanies.     It  was  too  late,  how 
ever,  for  the  English  colonies  were  really  able  to  sustain 
themselves  against  the  French  colonies  and  court  together. 
Their  surveyors  (1747)  had  crossed  the  crests  of  the  moun 
tains,  and   had  brought  back  appetizing  accounts  of  the 
quality  of  the  lands  which  lay  beyond.     The  Ohio  Com-  The  Ohio 
pany  (1749),  formed  partly  of  Virginian  speculators  and  Company, 
partly  of  Englishmen,  had  obtained  a  grant  of  500,000 

acres  of  land  in  the  western  part  of  Pennsylvania  (then 
supposed  to  be  a  part  of  Virginia),  with  a  monopoly  of  the 
Indian  trade.  As  the  grant  was  completely  on  the  western 
side  of  the  Alleghanies,  and  was  the  first  English  intrusion 
into  the  Ohio  valley,  it  behoved  the  French  to  meet  the 
step  with  prompt  action.  Their  agents  traversed  the  Ohio 
country,  making  treaties  with  the  Indians  and  burying 
lead  plates  inscribed  with  the  lilies  of  France  and  a  state 
ment  of  the  French  claims.  The  erection  of  the  Ohio 
Company's  first  fort  (1752)  brought  on  the  crisis.  The  main 
line  of  French  forts  was  too  far  away  to  be  any  check  upon 
it.  The  French  leaders  therefore  began  to  push  a  branch 
line  eastward  into  the  disputed  territory.  Their  first  work 
(1753)  was  put  up  at  Presque  Isle  (now  Erie),  about  100 
miles  north  of  the  Ohio  Company's  fort.  The  citadel  of 
the  disputed  territory  had  been  begun  on  the  spot  where 
Pittsburgh  now  stands,  where  the  Allegheny  and  Monon- 
gahela  unite  to  form  the  Ohio  river.  Governor  Dinwiddie, 
of  Virginia,  had  obtained  the  right  to  erect  the  fort  by 
treaty  with  the  Indians.  From  Presque  Isle  the  French 
began  running  a  line  of  forts  south,  through  the  present 
"  oil  district  "  of  Pennsylvania,  towards  the  headquarters  of 
the  English. 
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30.  Washington  was  then  a  land-surveyor,  barely  of 
age ;  but  he  was  the  agent  whom  Dinwiddie  selected  to 
carry  an  ultimatum  to  the  French  at  Presque  Isle.  After 
a  perilous  winter  passage  through  the  wilderness,  he  found 
that  the  French  had  no  intention  of  evacuating  their  posi 
tions,  and  returned.  Virginia  at  once  (January  1754) 
voted  money  and  men  to  maintain  the  western  claims  of 
the  colonies  ;  and  Washington  was  sent  with  400  provincial 
troops  to  secure  the  half-built  fort  at  the  head  of  the  Ohio. 
The  French  were  also  pushing  for  that  place.  They  won 
in  the  race,  drove  away  the  English  workmen,  and  finished 
Fort  Du  Quesne,  named  after  their  governor.  Washington, 
compelled  to  stop  and  fortify  his  position,  won  the  first 
skirmish  of  the  war  with  the  French  advanced  guard,  but 
was  forced  to  surrender  on  terms  (July  4,  1754).  The 
usual  incidents  of  a  general  Indian  warfare  followed  for 
the  rest  of  the  year. 

The  3 1 .  Both  Governments  began  to  ship  regular  troops  to 

French  America,  though  there  was  no  formal  declaration  of  war 
India  unt^  1756.  The  year  1755  was  marked  by  the  surprise 
war  and  defeat  of  Braddock,  a  gallant  and  opinionated  British 
officer  who  commanded  an  expedition  against  Fort  Du 
Quesne,  by  the  complete  conquest  of  Nova  Scotia,  and  by 
the  defeat  of  the  French,  under  their  principal  officer, 
Dieskau,  at  Lake  George,  in  New  York,  by  a  force  of  pro 
vincial  troops  under  Sir  William  Johnson.  In  1756  the 
greatest  of  French  Canadian  governors,  Montcalm,  arrived ; 
and  the  tide  of  war  went  steadily  against  the  English. 
The  officers  sent  out  by  the  home  Government  were  incom 
petent,  and  they  generally  declined  to  draw  on  the  colonists 
for  advice.  Montcalm  found  them  an  easy  prey  ;  and  his 
lines  were  steadily  maintained  at  the  point  where  they  had 
been  when  Washington  surrendered  at  Fort  Necessity. 
Pitt's  entrance  to  the  Newcastle  ministry  (June  1757) 
changed  all  this.  For  the  first  time  the  colonies  found  a 
man  who  showed  a  sympathy  with  them  and  a  willingness 
to  use  them.  Their  legislatures  were  summoned  into 
counsel  as  to  the  conduct  of  the  war  ;  and  their  alacrity 
in  response  was  an  augury  of  a  change  in  its  fortune. 
Incompetent  officers  were  weeded  out,  with  little  regard  to 
family  or  court  influence.  The  whole  force  of  the  colonies 
was  gathered  up,  and  in  1758  was  launched  at  the  French. 
All  western  New  York  was  cleared  of  the  enemy  at  a 
blow ;  Fort  Du  Quesne  was  taken  and  renamed  Fort 
Pitt ;  Louisburgh,  which  had  been  restored  to  France  at 
Aix-la-Chapelle,  was  again  taken ;  and  the  only  failure  of 
the  year  was  the  dreadful  butchery  of  the  English  in 
assaulting  the  walls  of  Ticonderoga.  Louisburgh  made  an 
excellent  point  of  attack  against  Quebec,  and  Montcalm 
was  forced  to  draw  off  nearly  all  his  troops  elsewhere  for 
the  defence  of  his  principal  post.  The  year  1759  was 
therefore  begun  by  the  capture  of  Ticonderoga  and  almost 
all  the  French  posts  within  the  present  United  States,  and 
was  crowned  by  Wolfe's  capture  of  the  towering  walls  of 
Quebec.  In  1760,  while  George  II.  lay  dying,  the  con 
quest  of  Canada  was  completed,  and  the  dream  of  a  great 
French  empire  in  North  America  disappeared  for  ever. 

32.  The  war  continued  through  the  first  three  years  of 
George  III.,  and  the  colonies  took  part  in  the  capture  of 
Havana  after  Spain  had  entered  the  struggle  as  an  ally  of 
Peace  of  France.  The  peace  of  Paris,  which  put  an  end  to  the  war, 
Paris.  restored  Havana  to  Spain,  in  exchange  for  Florida,  which 
now  became  English.  France  retired  from  North  America, 
giving  to  Spain  all  her  claims  west  of  the  Mississippi  and 
that  small  portion  east  of  the  Mississippi  which  surrounds 
New  Orleans,  and  to  England  the  remainder  of  the  con 
tinent  east  of  the  Mississippi.  Spain  retained  for  her 
territory  the  name  of  Louisiana,  originally  given  by  the 
French.  The  rest  of  the  continent  was  now  "  the  English 
colonies  of  North  America." 


33.  It  is  evident  now  that  the  French  and  Indian  war 
was  the  prelude  to  the  American  revolution.     It  trained 
the  officers  and  men  for  the  final  struggle.     It  released  the 
colonies  from  the  pressure  of  the  French  in  Canada  so 
suddenly  that  the  consciousness  of  their  own  strength  came 
at  the  same  instant  with  the  removal  of  the  ancient  barrier 
to  it.     It  united  the  colonies  for  the  first  time  ;  few  things 
are  more  significant  of  the  development  of   the  colonies 
than   the  outburst  of  plans   for   colonial   union  between 
1748  and   1755,  the  most   promising,  though   it   finally 
failed,  being  that  of  Franklin  (1754)  at  the  Albany  con 
ference  of  Indian  commissioners  from  the  various  colonies. 
The   practical   union   of   the   colonies,    however,   was   so 
evident  that  it  might  have  been  foreseen  that  they  would 
now  unite  instinctively  against  any  common  enemy,  even 
the  mother  country. 

34.  The  war,  too,  while  it  obtained  its  main  object  in  the  The  con- 
view  of  the  colonies — an  unlimited  western  expansion, —  quered 
brought  the  seeds  of  enmity  between  them  and  the  crown.  e 

The  claims  of  the  English  on  the  continent,  as  has  been 
said,  were  based  on  the  voyages  of  the  Cabots.  Under 
them  the  crown  had  granted  in  the  charters  of  Massa 
chusetts,  Connecticut,  Virginia,  North  and  South  Carolina, 
and  Georgia  a  western  extension  at  first  to  the  Pacific 
Ocean  and  finally  to  the  Mississippi.  This  was  what  the 
colonies  had  fought  for ;  and  yet  at  the  end  of  the  war 
(1763)  a  royal  proclamation  was  issued  forbidding  present 
land  sales  west  of  the  Alleghanies  and  practically  reserving 
the  conquered  territory  as  a  crown  domain.  In  this,  if  in 
nothing  else,  lay  the  seeds  of  the  coming  revolution,  as  it 
afterwards  almost  disrupted  the  rising  Union.  The  war 
had  welded  the  thirteen  colonies  into  one  people,  though 
they  hardly  dreamed  of  it  yet ;  they  had  an  underlying 
consciousness  that  this  western  territory  belonged  to  the 
new  people,  not  to  the  crown  or  to  the  separate  colonies 
which  had  charter  claims  to  it ;  and  they  would  have 
resisted  the  claims  of  the  crown  as  promptly  as  they  after 
wards  resisted  the  claims  of  the  individual  colonies. 

35.  Finally,  the  war  broke  the  feeling  of  dependence  Effects  of 
on  the  mother  country.     Poorly  armed,  equipped,  and  dis- tne  war- 
ciplined,  the  colonial  or  "  provincial  "  troops  had  certainly 
shown  fighting   qualities   of   no  mean   order.     Colonists 
would  not  have  been  disposed,  under  any  circumstances, 

to  underrate  the  military  qualities  of  their  own  men,  but 
their  self-glorification  found  a  larger  material  because  of 
the  frequently  poor  quality  of  the  officers  who  were  sent 
through  family  and  court  influence  to  represent  Great 
Britain  in  the  colonies.  The  bitter  words  in  which  Junius 
refers  to  British  military  organization  in  after  years  were 
certainly  even  more  applicable  in  1750  ;  and  the  incom- 
petency  of  many  of  the  British  officers  is  almost  incompre 
hensible.  Its  effects  were  increased  by  an  utter  indiffer 
ence  to  the  advice  of  colonial  leaders  which,  in  a  new  and 
unknown  country,  was  certain  to  place  British  soldiers 
again  and  again  in  positions  where  they  appeared  to  great 
disadvantage  alongside  of  their  colonial  allies  or  rivals. 
The  provincial  who  had  stood  his  ground,  firing  from 
behind  trees  and  stumps,  while  the  regulars  ran  past  him 
in  headlong  retreat,  came  home  with  a  sense  of  his  own 
innate  superiority  which  was  sure  to  bring  its  results. 
Braddock's  defeat  was  the  prologue  to  Bunker  Hill.  The 
results  were  strengthened  by  the  fact  that  most  of  the  war 
was  fought  either  in  New  England,  the  most  democratic 
of  the  colonies,  or  by  New  England  men.  Their  leaders 
had  always  been  sought  for  by  annual  popular  elections 
and  re-elections,  the  promotion  of  approved  men,  and  the 
retention  of  men  of  poorer  quality  in  lower  grades  of  office. 
To  them  the  aristocratic  influences  which  gave  place  and 
power  to  such  men  as  Loudoun  and  "  Mrs  Nabbycrombie  " 
were  simply  ridiculous,  and  marked  only  an  essential 
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difference  between  themselves  and  their  English  brethren 
which  was  to  the  disadvantage  of  the  latter,  even  though 
it  occasionally  evolved  a  man  like  Howe  or  Pitt.  Taking 
all  the  influences  together,  it  is  plain  that  the  French  and 
Indian  war  not  only  brought  into  being  a  tangible  union 
of  the  colonies,  but  broke  many  of  the  cords  which  had 
held  the  colonies  to  the  mother  country. 

III.    THE   STRUGGLE   FOR   UNION  :    1763-75. 

36.  It  is  generally  believed  that  the  abandonment  of 
North  America  by  France  was  the  result  of  profound  policy, 
— that  she  foresaw  that  her  retirement  would  be  followed 
by  the  independence  of   the   English   colonies,  and  that 
Great  Britain's  temporary  aggrandizement  would  result  in 
a  more  profound  abasement.     Vergennes  and  Choiseul  both 
stated  the  case  in  just  this  way  in  1763 ;  and  yet  it  may 
be  doubted  whether  this  was  not  rather  an  excuse  for 
yielding  to  necessity  than  a    political   motive.     At  all 
events,  it  is  certain  that  the  peace,  even  with  its  release  of 
the   colonies   from   French  pressure,  was  not  enough  to 
secure  colonial  union.     For  this  it  was  necessary  that  the 
home  Government  should  go  on  and  release  the  colonists 
from   their   controlling    feeling    that   they   wero    rather 
Englishmen  than  Americans. 

37.  This  feeling  was  not  an  easy  one  to  eradicate,  for 
it  was  based  in  blood,  training,  and  sympathies  of  every 
nature.     It  would  not  have  been  easy  to  distinguish  the 
American  from  the  Englishman ;  it  would,  indeed,  have 
been  less  easy  than  now,  when  the  full  effects  of  a  great 
stream  of  immigration  have  begun  to  appear.     American 
portraits  of  the  time  show  typical  English  faces.    Wherever 
life  was  relieved  of  the  privations  involved  in  colonial 
struggle,  the  person  at  once  reverted  to  the  type  which 
was  then  the  result  of  corresponding  conditions  in  England. 
The  traditions  of  American  officers  were  English  ;  their 
methods  were  English  ;  even  the  attitude  which  they  took 
towards  the  private  soldiers  of  their  armies  was  that  which 
was  characteristic  of  the  English  officer  of  the  time.     In 
the  South  the  men  who  led  and  formed  public  opinion 
had  almost  all  been  trained  in  England  and  were  ingrained 
with  English   sympathies   and  even  prejudices.     In  the 
North    the  acute  general  intellect  had  long  ago  settled 
upon  the  "  common  rights  of  Englishmen  "  as  the  bulwark 
behind  which  they  could  best  resist  any  attempt  on  their 
liberties.     The  pride  of  the  colonists  in  their  position  as 
Englishmen  found  a  medium  of  expression  in  enthusiasm 
for  "  the  young  king  ";  and  it  would  be  hard  to  imagine 
a  more  loyal  appendage   of   the  crown  than  its  English 
colonies  in  North  America  in  1760. 

38.  Unfortunately,  the  peace  of  Paris  did  not  result 
merely  in   freeing  the  colonies   from  dependence  on  the 
mother  country  ;  it  had  the  more  important  effect  of  free 
ing  the  mother  country  from  fear  of  France,  and  of  thus 
encouraging   it   to  open  a  controversy  with  the    colonies 
which   had   not   been  ventured  on  before.     Quebec  had 
hardly  fallen  and  given  the  home  Government  promise  of 
success  when  the  work  was  begun  (1761).     The  Board  of 
Trade  began  to  revive  those  regulations  of  colonial  trade 
which  had  been  practically  obsolete  in  New  England ;  and 
its  customs  officers  applied  to  the  Massachusetts  courts  for 
"  writs  of  assistance  "  to  enable  them  to  enforce  the  regula 
tions.     Instant  resistance  was  offered  to  the  attempt  to 
burden  the  colonies  with  these  writs,  which  governed  all 
men,  were  returnable  nowhere,  gave  the  officers  absolute 
power,  and  opened  every  man's  house  and  property  to  their 
entrance.     The  argument  of  the  crown  advocates  based  the 
power  of  issuing  such  writs  on  parliament's  extension  of 
the  English  revenue  system  to  the  colonies,  backed  by  a 
statute  of  Charles  II.  permitting  writs  of  assistance  ;  to 
refuse  to  grant  the  writs  was  therefore  to  impeach  the 


power  of  parliament  to  legislate  for  the  colonies.  The 
counter-argument  of  James  Otis  was  the  key-note  of  the 
revolution.  It  declared  in  terms  that  no  Act  of  Parliament 
could  establish  such  a  writ,  that  it  would  be  a  nullity  even 
if  it  were  expressed  in  the  very  terms  which  the  customs 
officers  claimed,  and  that  "  an  Act  of  Parliament  against 
the  constitution  was  void." 

39.  Perhaps  Otis  meant  by  "  the  constitution  "  merely  The 
the  fundamental  relations  between  the  mother  country  and  English 
the  colonies,  for  this  claim  was  the  first  step  on  the  way 


to  the  final  irreconcilable  difference  as  to  these  relations. 


rights. 


The  English  theory  of  the  connexion  had  been  completely 
put  into  shape  by  1760,  with  very  little  objection  from  the 
colonists,  whose  attention  had  not  yet  been  strongly  drawn 
to  the  subject.  It  held  that  even  the  two  charter  colonies, 
and  a  fortiori  still  more  such  a  royal  province  as  New 
York,  were  merely  corporations,  erected  by  the  king,  but 
subject  to  all  the  English  laws  relating  to  such  corpora 
tions.  The  king  was  their  visitor,  to  inquire  into  and 
correct  their  misbehaviours ;  his  courts,  on  quo  icarranto, 
could  dissolve  them  ;  and  parliament  had  the  same  omni 
potent  power  over  them  which  it  had  over  any  other  civil 
corporation, — to  check,  amend,  punish,  or  dissolve  them. 
These  propositions  must  have  seemed  unquestionable  to 
the  English  legal  mind  in  1763.  Their  weak  point,  the 
assumption  that  parliament  had  power  to  control  a  cor 
poration  extra  quatuor  maria,  had  been  covered  by  a  new 
development  of  the  English  theory  during  the  century. 
Parliament,  originally  a  merely  English  body,  had  grown 
in  its  powers  and  claims  until  now  the  common  use  of  the 
phrase  "  imperial  parliament  "  connoted  claims  to  which 
the  "four  seas"  were  no  longer  a  limitation,  in  law  or 
fact.  Parliament  was  to  give  the  law  to  the  whole  empire. 
Hitherto  this  had  been  developed  as  a  purely  legal  theory  ; 
it  was  now  first  attempted  to  be  put  into  practice  when 
the  enforcement  of  the  Navigation  Acts  was  begun  in 
1761.  The  first  objections  offered  by  the  colonists  were 
easily  shown  to  be  illogical  and  inconsistent  with  this  legal 
theory  of  the  relations  between  the  home  country  and  the 
colonies,  but  this  only  drove  the  colonists  higher,  step 
by  step,  in  their  objections, — from  objections  to  taxation 
by  parliament  into  objections  to  legislation  by  parliament, 
— until  they  had  developed,  about  1775,  a  theory  of  their 
own,  logical  enough  in  itself,  but  so  inconsistent  with  the 
English  theory  that  war  was  the  consequence  of  their 
collision. 

40.  Passing  over  the  intermediate  steps,  the  form  which  The 
the  colonial  theory  finally  took  amounted  to  this.  The  colonists' 
introduction  of  the  idea  of  an  "  imperial  parliament  "  was  theory- 
itself  a  revolution,  which  could  not  bind  the  colonists,  or 
change  the  conditions  under  which  they  had  settled  the 
new  country.  Their  relations,  originally  and  properly, 
had  been  with  the  crown  alone,  and  they  had  had  nothing 
to  do  with  parliament.  The  crown  had  seen  fit  to  con 
stitute  new  dominions  for  itself  beyond  the  seas,  with 
forms  of  government  which  were  irrepealable  compacts 
between  it  and  the  people  whom  it  had  thus  induced  to 
settle  the  new  territory,  and  not  mere  civil  corporations. 
It  would  follow,  then,  that  the  king  was  no  longer  king 
merely  of  Great  Britain  and  Ireland  ;  he  had  at  least 
thirteen  kingdoms  beyond  seas,  and  a  parliament  in  each 
of  them.  For  the  British  parliament  to  interfere  with  the 
special  concerns  of  Massachusetts  was  as  flagrant  a  wrong 
as  it  would  have  been  for  the  parliament  of  Massachusetts 
to  interfere  with  the  affairs  of  Great  Britain ;  and  Massa 
chusetts  had  a  right  to  expect  her  king  to  protect  her  from 
such  a  wrong.  The  subject  of  Massachusetts  knew  the 
king  only  as  king  of  Massachusetts,  and  the  parliament  of 
Great  Britain  not  at  all.  It  needed  many  years  of  suc 
cessful  but  suicidal  logic  on  the  part  of  their  opponents  to 
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force  the  Americans  to  this  point ;  they  even  continued  to 
petition  parliament  until  1774;  but  after  that  time  they 
were  no  further  inconsistent,  and  held  that  the  king  was 
the  only  bond  of  union  between  the  parts  of  the  empire. 
When  he  wanted  money  from  his  American  dominions,  he 
was  to  get  it,  as  he  had  always  got  it,  by  applying  to  the 
assembly  of  the  colony,  through  the  governor,  for  a  grant. 
In  the  new  seats  of  the  race,  as  in  the  old,  an  Englishman 
was  to  be  taxed  only  by  his  own  representatives.  In 
other  words,  each  of  the  English  colonies  claimed,  in  its 
own  field  and  for  its  own  citizens,  the  exact  principles  of 
"  English  liberty"  which  had  been  established  in  England 
as  the  relations  of  the  English  subject  to  the  crown.  Each 
colony  was  to  be  governed  by  its  own  laws,  just  as  in 
Jersey  and  Guernsey,  in  Scotland  before  the  Union,  or  in 
Hanover  in  1763,  with  appeal  to  the  king  in  council,  not 
to  English  courts  or  to  the  House  of  Lords.  For  the 
British  parliament,  or  still  more  the  British  citizen,  to  talk 
of  "  our  sovereignty  "  over  the  colonies  was  a  derogation 
from  the  king's  sovereignty,  the  only  sovereignty  which  the 
colonies  knew.  "I  am  quite  sick  of  ' our  sovereignty,' " 
wrote  Franklin  in  1769.  The  case  of  the  colonies  was 
evidently  that  of  Ireland  also  ;  and  Franklin  notes  the 
fact  that  several  members  of  colonial  assemblies  had  been 
admitted  to  the  privileges  of  the  Irish  parliament,  on  the 
ground  that  they  were  members  of  "American  parlia 
ments."  To  this  statement  of  their  case  the  Americans 
adhered  with  progressive  closeness  from  1763  until  the 
end.  In  their  final  Declaration  of  Independence  it  will 
be  found  that  it  is  a  declaration  of  their  independence  of 
the  king  only ;  they  do  not  then  admit  that  the  British 
parliament  had  ever  had  any  authority  over  them ;  and 
that  body  is  only  mentioned  in  one  place,  in  one  of  the 
counts  of  the  indictment  of  the  king,  for  having  given  his 
assent  to  certain  "  acts  of  pretended  legislation,"  passed  by 
"  a  jurisdiction  foreign  to  our  constitutions  and  unacknow 
ledged  by  our  laws,"  that  is  to  say,  by  the  British  parlia 
ment. 

Possible  41.  Two  irreconcilable  theories  were  thus  presented, 
compro-  Between  them  were  two  courses,  either  of  which  the 
m*ses-  colonies  were  willing  to  accept.  Under  their  theory  there 
was  no  "  imperial  parliament."  They  were  willing  to  have 
one  constituted,  even  if  it  were  only  a  development 
of  the  British  parliament  through  admission  of  colonial 
representatives  ;  but  the  time  for  this  passed  before  the 
parties  could  debate  it.  On  the  other  hand,  the  colonies 
were  willing  to  abandon  to  the  wealthier  British  parlia 
ment,  which  sustained  so  much  larger  a  proportion  of  the 
cost  of  the  standing  army  and  navy,  the  privilege  of 
regulating  external  trade  for  the  general  good.  So  late  as 
1774  the  Continental  Congress,  while  maintaining  the  sole 
right  of  the  colonial  assemblies  to  levy  internal  taxation 
and  make  local  laws,  declared  their  willingness  to  yield  to 
the  British  parliament  the  power  to  make  such  regulations 
of  external  trade  as  were  bonafide  meant  to  benefit  trade, 
and  not  to  raise  a  revenue  from  Americans  without  their 
own  consent.  This  solution  could  have  been  only  tem 
porary  at  best,  and  war  cut  off  any  discussion  of  it. 

42.  The  work  of  quiet  revolution  was  begun  in  March 
1763,  in  the  closing  hours  of  the  Bute  ministry,  Charles 
Townshend  being  first  lord  of  trade  and  administrator  of 
the  colonies.  It  was  decided  to  make  a  point  of  having 
all  the  American  judges  and  other  officials  hold  office  dur 
ing  the  king's  pleasure,  and  to  make  their  salaries  inde 
pendent  of  the  colonial  assemblies.  The  army  estimates 
were  increased  by  an  American  standing  force  of  twenty 
regiments,  to  be  paid  for  by  Great  Britain  for  the  first 
year,  and  thereafter  out  of  a  revenue  to  be  raised  in 
America  by  Act  of  Parliament.  Bute's  purposes  were 
political, — the  diminution  of  democracy  in  America.  The 


Wilkes  uproar  drove  him  out  of  power  before  he  could 
develop  his  plans ;  but  his  successor,  Grenville,  followed 
them  out  for  financial  reasons,  and  in  February  1765  the  The 
Stamp  Act  "  was  passed  through  both  Houses  with  less  Stamp 
opposition  than  a  turnpike  bill." 

43.  For  the  past  two  years  the  colonists  had  had  other  The  Navi- 
things  to  think  of.     Under  Grenville  the  Acts  in  restraint  gation 
of  colonial  trade  (§§  20,  21),  which  had  been  allowed  to  Laws- 
become   practically   obsolete,   were   put   into   force   with 
unsparing  rigour.     The  numbers  of   the  customs  officers 

were  increased  ;  their  duties  were  more  plainly  declared  ; 
naval  officers  were  encouraged  to  take  the  oaths  of  customs 
officers  and  share  in  the  plunder  of  the  commerce  which 
had  grown  up  between  America  and  the  West  Indian 
Islands  and  other  parts  of  the  world.  Search  was  con 
stant  ;  confiscation  usually  followed  search  ;  and  appeal 
was  even  more  costly  than  confiscation.  In  the  confusion 
arising  from  the  efforts  of  American  commerce  to  escape 
its  new  enemies,  it  was  not  wonderful  that  other  ques 
tions  were  allowed  to  go  by  default.  But  the  mutterings 
of  resistance  were  heard.  The  Massachusetts  assembly 
protested  against  any  schemes  to  create  a  standing  army 
in  America,  to  make  officers  independent  of  the  assemblies, 
or  to  raise  a  revenue  without  consent  of  the  assemblies, 
and  appointed  a  committee  to  secure  the  united  action 
of  all  the  colonies.  This  was  the  first  movement  in  the 
struggle  for  union.  Its  importance  was  hidden  from  the 
ministry  by  the  official  class  in  the  colonies,  whose  mem 
bers — the  governors,  judges,  and  other  crown  officials — 
continued  to  urge  a  persistence  in  the  new  policy,  and  to 
represent  the  Adamses,  Otis,  and  the  other  colonial  leaders 
as  animated  by  a  perverse  desire  to  destroy  the  unity  of 
the  empire. 

44.  The  revenue  to  be  raised  by  the  Stamp  Act  was  to 
come  from   the  sale  of   stamps   and   stamped   paper   for 
marriage  licences,  commercial  transactions,  suits  at   law, 
transfers   of   real   estate,  inheritances,   publications,    and 
some  minor  sources  of  revenue.      With  it  was  another 
startling  provision, — a  command  to  the  colonial  assemblies 
to  furnish  the  royal  troops  in  America  with  fuel,  candles, 
vinegar,  bedding,  cooking  utensils,  and  potables,  and  per 
mission  to  billet  the  troops  in  inns,  alehouses,  barns,  and 
vacant  houses.     The  colonies  were  thus  to  be  taxed  with 
out  their  consent ;  the  revenue  derived  therefrom  was  to 
be  devoted  to  the  support  of  a  standing  army ;  and  that 
army  was  in  turn  to  be  used  for  the  maintenance  of  the 
scheme  of  taxation.     Yet  no  one  in  England  seems  to 
have  dreamed  of  American  resistance  to  it ;  and  Grenville 
was  able  to  say  in  1770  that    he  "did  not  foresee   the 
opposition  to  the  measure,  and  would  have   staked  his 
life  for  obedience." 

45.  The  news  of  the  passage  of  the  Stamp  Act  caused  Resist- 
all  America  to  hum  with  the  signs  of  resistance,  but  for-  ance  to 
cible  resistance  was  at  first  repudiated  everywhere,     it  t^6  Stamp 
took  the  shape,  really  more  significant,  of  declarations  by 

the  colonial  assemblies,  the  lower  or  popular  houses  of  the 
legislatures.  The  Virginia  assembly,  under  the  lead  of 
Patrick  Henry  and  the  younger  members,  took  the  first 
step  (May  1765),  by  a  declaration  of  colonial  rights  cover 
ing  the  right  of  each  colony  to  make  its  own  laws  and 
impose  and  expend  its  own  taxation.  The  Massachusetts 
assembly  followed  with  the  formal  proposal  of  an  American 
Congress,  to  be  composed  of  representatives  of  all  the 
colonies.  South  Carolina  seconded  the  call ;  and  the  first 
step  on  the  road  to  union  was  taken. 

46.  Outside  of  these  formal  steps  there  were  signs  of  a 
less  formal  popular  resistance.     Even  peaceable  resistance 
was  pro  tanto  a  suspension  of  royal  and  parliamentary 
authority  in  the  colonies ;  and  it  was  probably  inevitable 
that  the  colonial  assemblies  should  succeed  to  the  power 
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during  the  interregnum  before  the  organization  of  a  real 
national  power.  But  a  temporary  chaos  was  as  inevitable  ; 
and  the  form  it  took  was  the  formation,  particularly  in 
the  North,  of  popular  organizations  known  as  "Sons  of 
Liberty,"  the  name  being  taken  from  a  chance  allusion  in 
one  of  Barre's  speeches  in  the  House  of  Commons.  These, 
backed  frequently  by  the  town  organizations,  forced  the 
stamp  officers  to  resign,  and  destroyed  the  stamps  wherever 
they  could  be  found.  The  Connecticut  stamp-officer,  as  he 
rode  into  Hartford  on  his  white  horse  to  deposit  his  resig 
nation,  with  a  thousand  armed  farmers  riding  after  him, 
said  that  he  felt  "  like  death  on  the  pale  horse,  with  all 
hell  following  him."  Newspapers  and  pamphlets  rang 
every  possible  change  on  Coke's  dictum  that  "  an  Act  of 
Parliament  contrary  to  Magna  Charta  was  void,"  and  with 
warnings  to  stamp-officers  that  they  would  be  considered 
enemies  to  the  liberties  of  America  if  they  attempted  to 
carry  out  their  duties.  When  the  day  broke  on  which  the 
Act  was  to  go  into  operation  (November  1,  17G5),  America 
had  neither  stamps  nor  stamp-officers  with  which  to  fulfil 
its  provisions. 

47.  The  proposed  Congress,  commonly  called  the  "Stamp- 
Act  Congress,"  met  at  New  York  (October  7,  1765), — 
New  Hampshire,  Virginia,  North  Carolina,  and  Georgia 
being  acquiescent  but  not  represented.     It  petitioned  the 
king,  the  House  of  Commons,  and  the  House  of  Lords  to 
recognize  fully  "the  several  governments  formed  in  the 
said   colonies,  with  full  powers  of  legislation,  agreeably 
to  the  principles  of   the  English   constitution."     It  also 
put  forth  a  declaration  of  colonial  rights,  acknowledging 
allegiance  to  the  crown,  and  claiming  "  all  the  inherent 
rights  and  privileges  of  natural-born  subjects  within  the 
kingdom  of  Great  Britain,"  including  the  right  of  petition, 
of  trial  by  jury,  of   taxation  by  representatives,  and  of 
granting  supplies  to  the  crown,  and  protesting  against  the 
Stamp  Act  and  the  various  Acts  in  restraint  of  trade.     The 
action  of  this  congress  was  thus  purely  declaratory  ;  there 
was  no  attempt  to  legislate ;  and  the  importance  of  the 
meeting  was  in  its  demonstration  of  the  possibility  of  union 
and  of  one  road  to  it. 

48.  In  the  meantime  the  Grenville  ministry  had  fallen 
(July  1765),  and  the  Rockingham  ministry  (March  1766) 
repealed  the  Stamp  Act.     The  repeal  was  supported  by 
Pitt,  and  Whigs  who  agreed  with  him,  on  the  distinction 
that  taxation  by  parliament  without  colonial  representation 
was  in  violation  of  the  essential  principles  of  the  British 
constitution,  but  that  the  power  of  parliament  to  legis 
late  in  every  other  point  for  all  parts  of  the  empire  must 
be  maintained  (§  21).     Nevertheless,  the  repeal  was  pre 
ceded  by  a  declaration   of  the   power  "  of   the  king  in 
parliament  to  bind  the  colonies  and  people  of  America  in 
all  cases  whatsoever." 

49.  The  colonists  received  the  repeal  with  an  outburst 
of  rejoicing  loyalty.     They  cared  little  for  Pitt's  distinction 
of  powers,  or  even  for  the  declaratory  Act :  it  seemed  to 
them  merely  the  honours  of  war  with  which  the  ministry 
was  to  be  allowed  to  retire.     It  really  meant  much  more. 
The  ruling  interest  in  the  home  Government,  disordered 
for  the  moment  by  its  sudden  discovery  of  the  strength 
and  union  of  the  colonies,  had  drawn  back,  but  not  for 
ever.     All  through  the  year  an  undercurrent  of  irritation 
against  the  colonies  is  evident;  and,  when  (June  1767) 
Townshend,  the  chancellor  of  the  exchequer,  had  wrested 
the  lead  from  the  other  members  of  the  Grafton  ministry, 
he  passed  through  both  Houses  the  bill  for  taxing  imports 
into  the  colonies,  to  go  into  effect  on  20th  November  follow 
ing.     It  laid  duties  on  glass,  paper,  painters'  colours,  lead, 
and  tea.     As  the  proceeds  were  for  the  exchequer,  they 
were  to  be  distributed  by  the  crown ;  and  there  was  no 
secret  that  the  design  was  to  provide  salaries  for  the  crown 


servants  in  North  America.  About  the  same  time  other 
Acts  established  a  board  of  customs  at  Boston,  legalized 
the  "  writs  of  assistance,"  and  suspended  the  New  York 
assembly  until  it  should  obey  the  Billeting  Act.  Town 
shend  died  soon  after,  leaving  his  system  as  a  legacy  to 
his  successor,  Lord  North. 

50.  The   New   York  assembly  granted   the   necessary 
money,  said  nothing  as  to  its  use,  and  escaped  further 
molestation.     Beyond  this  the  Acts  accomplished  nothing. 
Their  advocates  had  urged  that  the  colonies  admitted  the 
power  of  parliament  to   qpntrol  external  commerce,  and 
that  the  new  taxes  were  an  exercise  of  such  control.     If 
they  desired  a  purely  technical  triumph  they  had  it,  for 
their  logic  was  sound,  and   the  taxes   remained  on   the 
statute-book.     But,  as  the  colonies  ceased  to  import  the  Non-irn- 
taxed   articles,  by  popular  agreement   and   enforcement,  portation 
the  taxes  amounted  to  little.     The  irritations  caused  by  n° 

the  enforcement  of  the  Navigation  Acts  only  increased  in 
bitterness ;  and  the  official  class  in  the  colonies,  on  whom 
must  for  ever  rest  the  responsibility  for  nine-tenths  of  the 
difficulties  which  followed,  lost  no  chance  of  representing 
every  pamphlet,  newspaper  letter,  or  public  meeting  as 
incipient  rebellion.  A  popular  outburst  in  Boston  (June 
1768),  following  the  seizure  of  John  Hancock's  sloop 
"  Liberty,"  was  thus  used  to  give  that  town  an  unenvi 
able  reputation  for  disorder  and  violence.  Colonial  offi 
cials  everywhere  openly  or  secretly  urged  the  strongest 
measures  ;  and  all  the  while  the  colonists,  with  the  cautious 
tenacity  of  their  race,  were  acting  so  guardedly  that  the 
British  attorney-general  was  compelled  to  say,  "Look  into 
the  papers  and  see  how  well  these  Americans  are  versed 
in  the  crown  law ;  I  doubt  whether  they  have  been  guilty 
of  an  overt  act  of  treason,  but  I  am  sure  they  have  come 
within  a  hair's-breadth  of  it." 

51.  The    colonial   officials,   hoping    for   salaries   inde 
pendent  of  the  assemblies,  began  to  show  a  disposition  to 
govern  without  those  bodies.     When  the  Massachusetts 
assembly  refused  by  a  large  vote  to  withdraw  its  circular 
letter  to  the  other  assemblies  urging  united  petition  to 
the  king  alone,  as  an  umpire  between  themselves  and  the 
British  parliament,  for  redress  of  grievances,  the  assembly 
was  prorogued,  and  did  not  reassemble  for  a  year.     As  a 
gentle  hint  of  a  possible  mode  of  re-establishing  popular 
government,  delegates  from  the  towns  met  in  convention 
at  Boston  (September  1768),  renewed  the  protests  against 
the  Acts  of  the  ministry,  and  provided  for  the  maintenance 
of  public  order.     In  the  following  December  and  January 
parliament  passed  a  vote  of  censure  on  this  proceeding, 
and  advised  that  those  who  had  taken  part  in  it  should  be 
sent  to  England  for  trial  on  the  charge  of  treason.     This 
was  a   new  grievance  for  the  assemblies.     They  passed 
remonstrances   against   any  attempt   to  send  Americans 
beyond  seas  for  trial,  as  a  violation  of  the  citizen's  right  to 
trial  by  a  jury  from  the  vicinage  ;  and  their  governors  at 
once  prorogued  them.     Civil  government  in  the  colonies, 
under  its  original  constitution,  was  evidently  in  sore  straits. 

52.  In  September   1768  two  British  regiments  which  Diffi- 
the  colonial  officials  had  succeeded  in  obtaining  arrived  at  culties  at 
Boston.     Instead  of   a  rebellious  population  they  found  Boston- 
their   most  formidable   opponents  in  minute  law  points, 
which  were  made  to   beset  them   at   every  turn.     The 
Billeting  Act  required  the  ordinary  barracks  to  be  filled 

first :  the  council  would  assign  no  quarters  in  town  until 
the  barracks  outside  were  filled.  The  assembly  was  not 
in  session  to  authorize  anything  further,  and  the  governor 
did  not  dare  to  summon  it.  The  troops,  who  had  marched 
into  the  town  as  into  a  captured  place,  with  sixteen  rounds 
of  ammunition  per  man,  were  presently  without  a  place 
in  which  to  cook  their  dinners,  until  their  commander 
hired  houses  out  of  the  army  chest.  It  was  natural  that 
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he  should  denounce  "  this  country,  where  every  man 
studies  law."  Exasperating  and  exasperated,  the  troops 
lived  on  in  Boston  until  (March  1770)  a  street  brawl 
between  soldiers  and  citizens  resulted  in  the  death  of  five 
of  the  latter  and  the  injury  of  six  more.  Still  the  town 
kept  its  temper.  The  captain  Avho  had  given  the  order  to 
fire  was  seized  by  the  civil  authorities,  subjected  to  the 
ordinary  trial  for  murder,  defended  by  John  Adams  and 
Quincy,  two  Massachusetts  leaders,  at  the  hazard  of  their 
own  popularity,  and  acquitted  for  lack  of  evidence.  But, 
while  according  a  fair  trial  to  the  soldiers,  the  colonial 
leaders  at  last  represented  so  plainly  to  the  crown  officials 
the  imminence  of  an  outbreak  that  the  troops  were  re 
moved  from  the  town  to  a  fort  in  the  harbour. 
The  53.  The  most  significant  point  in  the  history  of  the 

colonial  four  years  1770-73  is  the  manner  in  which  the  ordinary 
leniT"  co'onial  governments  continued  to  go  to  pieces.  When 
the  assemblies  met  they  would  do  nothing  but  denounce 
the  Acts  of  the  ministry ;  when  they  were  prorogued  the 
colony  was  left  without  any  government  for  which  there 
was  popular  respect.  This  was  about  the  state  of  affairs 
which  the  crown  officials  had  desired;  but,  now  that  it 
had  come,  they  were  not  at  all  prompt  in  their  use  of  it. 
Divorced  from  regular  government,  the  people  put  out  still 
stronger  efforts  to  enforce  the  non-importation  agreements 
which  had  kept  down  the  revenues  from  the  tax  laws  of 
1767.  About  1773  a  further  development  appeared.  As 
soon  as  the  assemblies  met  for  their  annual  sessions,  and 
before  the  governors  could  find  excuse  for  proroguing  them, 
they  appointed  "committees  of  correspondence,"  to  main 
tain  unity  of  action  with  the  other  colonies.  Thus,  even 
after  prorogation,  there  was  still  in  existence  for  the  rest  of 
the  year  a  semi-official  representation  of  the  colony.  This 
was  nearly  the  last  step  on  the  way  to  colonial  union. 
Western  54.  The  whites  had  already  crossed  the  Alleghanies. 
settle-  jn  1768  parties  from  North  Carolina  entered  Tennessee; 
and  in  1769  Boone  (p.  788)  and  a  party  of  Virginians  entered 
Kentucky.  The  settlement  of  Tennessee  was  hastened  by 
difficulties  with  Tryon,  the  governor  of  North  Carolina. 
Tryon  was  one  of  the  worst  of  the  crown  officials ;  and  his 
government  had  been  a  scandal,  even  for  those  times.  The 
people,  denied  justice  and  defrauded  of  legislative  power, 
rose  in  hasty  insurrection  and  were  defeated.  Tryon  used 
his  victory  so  savagely  as  to  drive  an  increasing  stream  of 
settlers  over  the  mountains  into  Tennessee.  The  centres 
of  western  settlement,  however,  were  but  few.  There 
was  one  at  Pittsburgh,  another  at  Detroit,  another  near  the 
Illinois-Indiana  boundary,  another  in  Kentucky,  another 
near  the  present  city  of  Nashville,  Tennessee ;  but  none 
of  these,  except,  perhaps,  Detroit,  was  more  than  a  hunting 
or  trading  camp.  Some  efforts  had  been  made  to  erect 
crown  colonies,  or  to  settle  grants  to  companies,  in  the 
western  territory,  but  they  came  to  nothing.  The  settle 
ments  still  clung  to  the  coast. 

The  tea  55.  In  April  1770,  encouraged  by  some  symptoms  of  a 
***•  failure  of  the  non-importation  agreements,  the  ministry 
had  taken  off  all  the  taxes  of  1767,  retaining  only  that 
upon  tea — threepence  per  pound.  The  general  popular 
agreement  was  still  strong  enough  to  prevent  the  importa 
tion  of  this  single  luxury;  and  it  was  found  in  1772  that 
the  tax  produced  but  about  £80  a  year,  at  an  expense  of 
two  or  three  hundred  thousand  for  collection.  Besides, 
the  East  India  Company  had  been  accumulating  a  stock 
of  teas,  in  anticipation  of  an  American  market,  of  which 
the  tea-tax  had  deprived  it.  In  May  1773  the  ministry 
took  a  fresh  step  :  the  tax  was  to  be  retained,  but  the 
Company  was  to  be  allowed  a  drawback  of  the  entire  duty, 
— so  that  the  colonists,  while  really  paying  the  tax  and 
yielding  the  underlying  principle,  would  get  their  tea 
cheaper  than  any  other  people.  The  first  cargoes  of  tea 


under  the  new  regulations  were  ordered  home  again  by 
popular  meetings  in  the  American  ports,  and  their  captains 
generally  obeyed.  At  Boston  the  governor  refused  to  clear 
the  vessels  for  Europe ;  and,  after  prolonged  discussion, 
some  fifty  persons,  disguised  as  Indians,  went  on  board  the 
vessels  and  threw  the  tea  into  the  harbour  in  the  presence 
of  a  great  crowd  of  lookers-on  (December  16,  1773). 

56.  It  was  not  possible  that  the  term  American  should  The  new 
suddenly  supplant  that  of  Englishman  ;  but  the  successive  national 
steps  by  which  the  change  was  accomplished  are   easily  feelin£- 
perceptible.     Using  one  of  the  old  English  political  phrases, 

the  supporters  of  colonial  privileges  had  begun  about  1768 
to  adopt  the  name  of  "  American  Whigs.  "  Its  increas 
ing  substitution  for  that  of  Englishmen  was  significant. 
Within  a  few  years  the  terms  "  continental,"  or  "  the 
continent,"  began  to  take  on  a  new  meaning,  referring  to 
a  union  of  the  colonies  at  which  men  hardly  ventured  to 
hint  clearly.  It  meant  a  good  deal,  then,  when  men  said 
very  truly  that  "  the  whole  continent "  applauded  the 
"  Boston  tea-party."  It  was  the  first  spoken  word  of  the 
new  national  spirit.  Nothing  was  less  understood  in  Eng 
land  ;  the  outbreak  left  America  in  general,  and  Boston  in 
particular,  hardly  a  friend  there.  The  burning  of  the 
revenue  schooner  "  Gaspee  "  in  Narragansett  Bay  (June 
1772)  had  seemed  to  the  ministry  almost  an  act  of  overt 
rebellion;  this  was  rebellion  itself. 

57.  In  March  and  April  1774,  on  receipt  of  full  intelli-  The  "In- 
gence  of  the  proceedings  at  Boston,  the  ministry  passed  a  toleK^lc 
series  of  Acts  which  made  open  struggle  only  a  question  of    c  ' 
time.     The  Boston  Port  Act  shut  up  the  town  of  Boston 
against  all  commerce  until  the  destroyed  tea  was  paid  for 

and  the  town  returned  to  loyalty.  The  Massachusetts  Act 
changed  the  charter  of  that  colony :  the  crown  was  now 
to  appoint  governor,  council,  and  sheriffs ;  the  sheriffs 
were  to  select  juries ;  and  town  meetings,  unless  by  per 
mission  of  the  governor,  were  forbidden.  Gage,  the 
British  commander-in-chief  in  the  colonies,  was  made 
governor  under  the  Act,  and  four  regiments  were  given 
him  as  a  support.  Any  magistrates,  officers,  or  soldiers 
indicted  under  colonial  laws  were  to  be  sent  for  trial  to 
Nova  Scotia  or  Great  Britain.  The  billeting  of  soldiers  in 
the  town  of  Boston  was  legalized.  The  Quebec  Act  ex 
tended  the  boundaries  of  the  province  of  Canada  over  the 
whole  territory  lying  north  of  the  Ohio  and  east  of  the 
Mississippi.  Here  the  ministry  rested. 

58.  The  news  of  these  Acts  of  Parliament  crystallized  Union, 
every  element  of  union  in  the  colonies.     The  attack  on  the 
charter  of  Massachusetts  Bay  was  undoubtedly  the  most 
effective.     The  charters  of  Connecticut  and  Rhode  Island 
were  the  freest  of  the  colonies ;  but  that  of  Massachusetts 

was  certainly  next  to  them.  If  Massachusetts  was  not 
safe  against  such  an  attack,  no  colony  was  safe.  The 
ministry  had  forced  an  issue  on  the  very  point  on  which 
the  colonial  and  imperial  theories  were  irreconcilable. 
The  Boston  Port  Act  furnished  a  grievance  so  concrete  as 
to  obviate  the  necessity  of  much  argument  on  other  points. 
The  Quebec  Act,  with  its  attempt  to  cut  off  the  northern 
colonies  from  the  western  expansion  to  which  they  all 
looked  hopefully,  was  bad  enough  in  itself,  but  it  brought 
up  with  it  the  element  of  religious  suspicion.  For  years 
the  distinctively  Puritan  element  had  dreaded  an  attempt 
to  establish  the  Church  of  England  in  the  colonies ;  and 
the  inclination  of  American  Episcopalians  to  look  to  the 
home  Government  for  relief  against  unjust  local  restric 
tions  had  not  helped  to  decrease  the  feeling.  The  Puritan 
element  could  see  little  real  difference  between  Episcopacy 
and  Catholicism  ;  and,  when  it  was  found  that  the  Quebec 
Act  practically  established  the  Roman  Catholic  system  in 
the  new  territory,  the  old  dread  revived  to  give  the  agita 
tion  a  hidden  but  strong  motive. 
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First  59.    The  necessity  of  another  Congress  was  universally 

Conti-  felt.  On  the  suggestion  of  Virginia  and  the  call  of 
nental  Massachusetts,  it  met  at  Philadelphia  (September  5, 
gress.  1774).  All  the  colonies  but  Georgia  were  represented; 
and  Georgia  was  so  certainly  in  sympathy  with  the  meet 
ing  that  this  is  commonly  known  as  the  First  Continental 
Congress,  the  first  really  national  body  in  American 
history.  Its  action  was  still  mainly  deliberative.  It 
adopted  addresses  to  the  king,  and  to  the  people  of  the 
colonies,  of  Quebec,  and  of  Great  Britain,  and  passed  a 
declaration  of  colonial  rights,  summing  up  the  various 
Acts  of  Parliament  which  were  held  to  be  in  violation  of 
these  rights.  But  its  tone  was  changed,  though  its  lan 
guage  was  still  studiously  controlled  and  dignified.  It 
was  significant  that,  for  the  first  time,  the  two  Houses  of 
parliament  were  ignored  in  the  matter  of  petitioning : 
it  was  at  last  seen  to  be  an  awkward  concession  even  to 
memorialize  parliament.  The  tone  of  a  sovereign  about 
to  take  his  seat  is  perceptible  in  the  letter  of  Congress  to 
the  colonies  which  had  not  yet  sent  delegates.  And  at 
least  two  steps  were  taken  which,  if  not  an  assumption  of 
sovereign  powers,  were  evidently  on  the  road  to  it.  The 
first  was  the  preparation  of  Articles  of  Association,  to  be 
signed  by  the  people  everywhere,  and  to  be  enforced  by 
committees  of  safety  chosen  by  the  people  of  cities  and 
towns.  These  articles  bound  the  signers  to  stop  the 
importation  of  all  goods  from,  and  the  exportation  of  all 
goods  to,  Great  Britain  and  Ireland,  the  use  of  such 
goods,  and  the  slave  trade.  The  manner  of  the  enforce 
ment  of  the  articles  was  evidently  an  incipient  suspension 
of  all  authority  proceeding  from  the  mother  country  and 
the  substitution  of  a  general  popular  authority  for  it. 
The  other  step  was  a  resolution,  adopted  October  8,  as 
Itsulti-  follows: — " That  this  Congress  approve  the  opposition  of 
matum.  fae  inhabitants  of  the  Massachusetts  Bay  to  the  execution 
of  the  late  Acts  of  Parliament ;  and,  if  the  same  shall  be 
attempted  to  be  carried  into  execution  by  force,  in  such 
case  all  America  ought  to  support  them  in  their  opposi 
tion."  This  was  simply  an  ultimatum  :  in  the  opinion  of 
Congress,  the  ministry  could  take  no  further  step  except 
that  of  attempting  to  enforce  its  Acts,  and  the  colonies 
would  resist  such  an  attempt  as  an  act  of  war.  Before 
the  next  Congress  met  the  conditions  had  been  fulfilled. 
The  agents  of  the  ministry  had  applied  force  ;  Massachu 
setts  had  resisted  by  force  ;  and  the  new  Congress  found 
itself  the  representative  of  a  nation  at  war,  still  acknowledg 
ing  the  king,  but  resisting  the  operations  of  his  armies. 
Having  summoned  a  new  Congress  to  meet  at  Philadelphia 
on  the  10th  of  May  following,  and  having  cleared  the  way 
for  its  action,  the  First  Continental  Congress  adjourned. 

60.  It  is  an  unpleasant  task  to  record  the  successive 
steps  by  which  two  peoples,  so  exactly  similar  to  one 
another  in  every  characteristic,  so  far  removed  from  one 
another,  and  so  ignorant  of  one  another's  feelings,  advanced 
alternately  to  a  point  where  open  collision  was  inevitable. 
From  the  standpoint  of  "  no  taxation  without  representa 
tion,"  which  Pitt  and  his  school  of  Whigs  had  approved, 
the  colonists  had  now  been  driven  by  the  suicidal  logic  of 
their  opponents  to  the  far  more  consistent  position  of  "  no 
legislation  without  representation,"  which  the  Pitt  school 
had  never  been  willing  to  grant,  and  which  was  radically 
inconsistent  with  the  British  "  imperial "  theory.  Either 
the  previous  legislation  of  parliament  was  to  remain  a 
dead  letter,  or  it  must  be  executed  by  force;  and  that 
meant  war.  Massachusetts  was  already  on  the  brink  of 
that  event.  Gage,  the  new  governor,  had  refused  to 
meet  the  assembly;  he  had  fortified  himself  in  Boston, 
and  was  sending  out  spies  as  if  into  hostile  territory.  All 
regular  government  was  suspended  or  remanded  to  the 
towns ;  and  the  people  were  organized  into  "  minute  men," 


pledged  to  move  at  a  minute's  notice.  The  first  hostile 
movement  of  Gage  would  be  the  signal  for  the  struggle. 
War,  in  fact,  had  come  to  be  a  possibility  in  the  thoughts 
of  every  one.  The  new  governor  of  Canada,  Carleton, 
was  sent  out  with  instructions  to  levy  the  people  and 
Indians  of  that  province,  in  order  that  they  might  be 
marched  against  rebels  in  any  province  of  North  America. 
Governor  Tryon's  defeat  of  the  insurgent  people  of  North 
Carolina  at  the  Alemance  (§  54)  furnished  a  tempting 
precedent  to  Governor  Gage  in  Massachusetts.  There  was 
strong  pressure  upon  him  to  induce  him  to  follow  it.  The 
king's  speech  at  the  opening  of  parliament  (November  29, 
1774)  spoke  of  the  prevalent  "resistance  and  disobedience 
to  the  law"  in  Massachusetts  ;  the  ministry  urged  Gage  to 
arrest  the  colonial  leaders,  even  though  hostilities  should 
follow ;  the  two  Houses  of  Parliament  presented  a  joint 
address  to  the  king,  declaring  Massachusetts  to  be  in 
rebellion,  and  offering  all  the  resources  of  the  empire  to 
suppress  the  rebellion ;  and  the  king,  in  reply,  announced 
his  intention  of  acting  as  parliament  wished. 

6 1.  The  inevitable  collision  was   narrowly  escaped   in  Lexing- 
February  1775.     Gage  sent  a  water  expedition  to  Salem  ton  and 
to  search  for  powder ;  but  the  day  was  Sunday,  and  a 
conflict  was  prevented  by  the  ministers.     Another  expe 
dition  (April  19)  was  more  momentous.     It  set  out  for 
Concord,    a  little   village   some   20   miles  from   Boston, 

to  seize  a  stock  of  powder  which  was  reported  to  be 
gathered  there.  At  daybreak  the  troops  marched  into 
the  village  of  Lexington,  on  their  road.  They  found 
some  minute  men  who  had  been  hastily  summoned, 
for  intelligence  had  been  sent  out  from  Boston  that  the 
expedition  was  coming.  There  was  a  hurried  order  from 
an  officer  that  the  militia  should  disperse,  then  a  volley 
from  his  men  and  a  few  answering  shots,  and  the  first 
blood  of  the  American  revolution  had  been  shed.  The 
troops  went  on  to  Concord  and  destroyed  the  stores  there. 
But  by  this  time  the  whole  country  was  up.  Messengers 
were  riding  in  every  direction,  arousing  the  minute  men  ; 
and  their  mustering  made  the  return  to  Boston  more 
dangerous  than  the  advance  had  been.  When  the  troops 
began  their  return  march  the  continuous  fire  from  fences, 
trees,  and  barns  along  the  route  soon  converted  the  retreat 
into  a  rout.  The  opportune  arrival  of  a  rescuing  party 
from  Boston  saved  the  whole  force  from  surrender,  but 
the  pursuit  was  kept  up  until  the  expedition  took  refuge 
under  the  guns  of  the  war-vessels  at  the  water-side. 
The  next  morning  the  isthmus  which  connected  the  town 
of  Boston  with  the  mainland  was  blockaded  ;  the  siege  of 
Boston  was  formed  ;  and  the  revolution  had  begun. 

62.  The  news  of  Lexington  and  Concord  fights  set  the 
continent  in  a  flame,  but  every  feature  of  the  outburst 
showed  the  still  thoroughly  English  characteristics  of  the 
people.     For  nine  long  years  they  had  been   schooling 
themselves  to  patience  ;  and,  as  their  impatience  became 
more  difficult  to  control,  it  was  shown  most  strongly  in 
their  increasingly  scrupulous  care  to  insist  upon  the  letter 
of  the  law.     Even  in  the  first  open  conflict  the  colonists 
weie  careful  to  base  their  case  on  their  legal  right  to  use 
"  the  king's  highway";  and  Congress  carefully  collected  and 
published  depositions  going  to  show  that  the  troops  had 
violated  this  right  and  had  fired  first.     There  was  every 
thing  in  the  affairs  of  Lexington  and  Concord  to  arouse 
an  intense  popular  excitement :  the  mustering  of  undiscip 
lined  farmers  against  regular  troops,  the  stern  sense  of 
duty  which  moved  it,  the  presence  and  encouragement  of 
the  ministers,  the  sudden  desolation  of  homes  which  had 
never  known  war  before,  were  things  which  stirred  every 
pulse  in  the  colonies  when  they  were  told.     But  there  was 
no  need  of  waiting  for  such  stories.     When  the  dam  burst, 
the  force  which  had  been  stored  up  for  nine  years  took 
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everything  away  before  it.  The  news  was  hurried  by 
express  along  the  roads  to  the  southward  ;  men  left  the 
plough  in  the  furrow  when  they  heard  it,  and  rode  off  to 
Boston  ;  town  committees  of  safety  collected  money  and 
provisions  and  sent  them  to  the  same  point ;  and  before 
the  end  of  the  month  the  mainland  around  Boston 
harbour  was  occupied  by  a  shifting  mass  of  undisciplined 
half-armed  soldiers,  sufficient  to  keep  the  British  troops 
cooped  up  within  the  peninsula  on  which  the  town  was 
built. 

63.  The  overturning  of  the  royal  governments  in  North 
America  followed  rapidly,   as  the  news  of  the  fights  at 
Lexington  and  Concord  spread  abroad.     In  one  colony 
after  another  the  lower  houses  of  the  colonial  legislatures, 
taking   the   name   of   "  provincial   congresses,"  met   and 
assumed  the  reins  of  government ;  the  officers  of  militia 
and  subordinate  magistrates  accepted  commissions  from 
them  ;  and  the  colonial  officials,  to  whose  advice  so  much 
of  the  course  of  events  had  been  due,  fled  to  England  or 
to  the  nearest  depot  of  royal  troops.     On  the  day  (May  10, 
1775)  when  the  stronghold  of  Ticonderoga,  the  key  of  the 
gateway  to  Canada,  was  taken  by  surprise  by  an  American 
force  under  Allen  (p.  787),  giving  the  besiegers  of  Boston  a 
welcome  supply  of  weapons  and  ammunition,  the  Second 
Continental   Congress   met   at   Philadelphia.      It    came, 
under  new  circumstances,  to  redeem  the  pledge  which  its 
predecessor  had  given  that  all  the  colonies  would  support 
Massachusetts  in  resisting  force  by  force.     It  was  thus  the 
representative   of   a  united   people,  or  of  nothing.     The 
struggle  for  union  had  been  so  far  successful. 

64.  This  fact  of  union   has   coloured    the  whole   sub 
sequent  history  of  the  country.     The  Articles  of  Associa 
tion  had  really  preceded  it  by  a  substitution  of  general 
popular  government,   however   clumsy  in  form,   for   the 
previously     recognized     governments ;    in     so    far    the 
authority  of  the  various  colonies  was  also  suspended,  and 
a  general  national  organization  took  their  place.     It  was 
soon  found  that  the  colonial  organizations  had  too  much 
innate  strength  to  be  got  rid  of  in  this  summary  fashion  ; 
they  held  their  own,  and,  as  soon  as  imminent  danger  had 
disappeared,   they  succeeded  in  tearing  so  much  power 
from    the    Continental    Congress    as    to    endanger    the 
national  existence  itself.     But,  when  the  Second   Conti 
nental  Congress  met,  it  met  (as  Von  Hoist  maintains)  as 
a  purely  revolutionary  body,  limited  by  no  law,  and  by 
nothing  else  but  by  its  success  in  war  and  the  support 
which  it  was  to  receive  from  the  people,  without  regard  to 
colony   governments.     With  the  energy  and  recklessness 
of  a  French  revolutionary  body  it   might   have   blotted 
out  the  distinctions  between  colonies,  and  established  a 
centralized  government,  to  be  modified  in  time  by  circum 
stances.     In  fact,  it  took  no  such  direction.     It  began  its 
course  by  recommendations  to  the  new  colonial  govern 
ments  ;  it  relied  on  them  for  executive  acts ;  and,  as  soon 
as  the  new  colonies  were  fairly  under  way,  they  seized  on 
the  power  of  naming  and  recalling  the  delegates  to  the 
Congress.     From  that  time  the  decadence  of  the  Congress 
was  rapid ;  the  national  idea  became  dimmer ;  and  the 
assertions  of  complete  sovereignty  by  the  political  units 
became  more  pronounced.     This   failure   of   the   Second 
Congress   to  appropriate  the   universal   national   powers 
which  were  within  its  grasp  is  responsible  for  two  opposite 
effects.     On  the  one  hand,  it  built  up  a  basis  for  the 
future    assertion    of   the    notion   of    State    sovereignty, 
necessarily  including  the  right  of  secession.     On  the  other, 
it  maintained  the  peculiar  feature  of  the  American  Union, 
its  large  State  liberty,  its  dislike  of  centralization,  and  its 
feeling  that  the  national  power  is  a  valuable  but  dangerous 
instrument  of  development.     The  effort  to  find  a   com 
promise  between  the  two  forces  makes  up  the  record  of 


subsequent  national  politics,  ending  in  the  present  asser 
tion  of  the  largest  possible  measure  of  State  rights,  but 
under  the  guarantee  of  the  national  power,  not  of  the 
State's  own  sovereignty. 

65.  The  conversion  of  the  former  colonies  into  "  States  "  followed  The  State 
hard  upon  the  outbreak  of  war  (§  72).     Since  that  time  the  States  system, 
have  really  been  the  peculiar  feature  of  the  American  system.     The 
circumstances  just  mentioned  put  them  into  a  position  in  which 

they  held  all  real  powers  of  government ;  and  they  are  still  the 
residuary  legatees  of  all  such  powers  as  have  not  been  taken  from 
them  by  the  national  power  or  by  their  State  constitutions.  In 
1775  they  differed  very  materially  in  their  organization,  but  there 
has  been  a  constant  tendency  to  approach  a  general  type,  as  States 
have  adopted  innovations  which  have  proved  successful  in  other 
States.  All  have  now  governors,  legislatures  of  two  houses,  and 
State  judiciaries.  The  governor,  except  in  a  few  States,  has  a 
limited  veto  on  legislation,  and  has  a  pardoning  power.  The  State 
legislature  is  supreme  in  all  subjects  relating  to  the  jurisdiction 
of  the  State,  with  two  exceptions :  the  constitution  of  the  United 
States  imposes  certain  limitations  on  them  (§  116),  and  there  is  an 
evident  tendency  in  the  later  State  constitutions  to  prohibit  the 
legislatures  from  "special  legislation,"  and  to  provide  that,  in 
specified  subjects,  they  shall  pass  only  "general  laws,"  applicable 
to  the  whole  State  and  all  citizens  alike.  With  these  exceptions, 
it  is  difficult  to  imagine  a  more  complete  autonomy  than  is  pos 
sessed  by  the  States  of  the  American  Union.  The  main  restriction 
upon  their  action  is  in  its  results  upon  their  welfare.  They  may 
even  repudiate  their  debts,  and  there  is  no  power  which  can  make 
them  pay ;  but,  even  in  respect  to  this,  the  results  upon  the  credit 
of  a  repudiating  State  have  been  enough  to  check  others  in  any 
action  of  the  kind.  They  control  the  organization  of  the  State 
into  counties,  towns,  and  cities ;  they  touch  the  life  and  interests 
of  the  citizen  in  a  far  larger  degree  than  does  the  Federal  Govern 
ment;  and,  in  many  points,  such  as  that  of  taxation,  their  powers 
are  co-ordinate  with  those  of  the  Federal  Government,  so  that  the 
two  departments  of  the  American  Governmental  system  operate  on 
the  same  subjects.  The  admission  of  new  States  (§  97)  has  raised 
the  number  of  the  original  thirteen  States  to  thirty-eight  (in  1887), 
and  the  powers  of  the  new  States  are  exactly  those  of  the  old  ones. 

66.  The  "  force  resolution  "  of  the  First  Congress  (§  59) 
shows  that  the  national  existence  of  the  United  States,  in 
a  purely  political  sense,  dates  from  the  fulfilment  of  the 
conditions  of  the  force  resolution — that  is,  from  the  first 
shot  fired  at  Lexington.     From  that  instant  the  fact  of 
union  was  consummated  in  the  support  given  to  Massachu 
setts  by  the  other  commonwealths  ;  and  George  III.  wras 
king  no  longer  of  thirteen  separate  kingdoms,  but  of  one. 
The   fact  that   he   did  not  recognize   the  union  did  not 
alter  the  fact  of  union  ;  that  was  to  be  decided  by  events. 
This  success  of  the  struggle  for  union  gave  the  United 
States  a  date  for  the  political,  as  distinguished  from  the 
legal,  existence  of  the  nation  (April  19,  1775). 

IV.  THE  STRUGGLE  FOR  INDEPENDENCE  :  1775-83. 

67.  The  Second  Congress  adopted  the  "  army  "  around 
Boston  as  "  the  American  continental  army  ";  rules  and 
articles  of  war  were  formulated  for  it ;  and  Ward,  Charles 
Lee  (a  British  soldier  of  fortune),  Schuyler  (p.  790),  and 
Putnam  were  named  as  major-generals,  with  eight  brig 
adiers,  and  Gates  as  adjutant-general.     Union,  though  ac 
complished,  was  still  weak.     Sectional  interests,  feelings, 
and  prejudices  were  strong;  and  the  efforts  of  the  delegates 
to  accommodate  them  had,  as  one  result,  the  appearance  of 
Washington  on  the  historical  stage  which  he  was  to  fill  so  Washing- 
completely.     He  had  been  of  special  service  on  the  military  ton. 
committee  of  Congress ;  and  the  Massachusetts  members 

— the  Adamses  and  others — saw  in  him  the  man  whose 
appointment  as  commander-in-chief  would  be  most  accept 
able  to  all  the  sections,  and  would  "  cement  and  secure 
the  union  of  these  colonies,"  as  John  Adams  wrote  in  a 
private  letter.  He  was  chosen  unanimously  and  commis 
sioned,  and  set  out  for  Boston.  But  another  collision,  .the 
battle  of  Bunker  Hill,  had  taken  place  on  the  date  of  his 
commission  (June  17). 

68.  In  one  of  the  irregular  surgings  of  the  colonial  force  Bunker 
around  Boston,  it  took  possession  of  Breed's  (now  known  Hill. 
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as  Bunker)  Hill,  some  75  feet  high,  commanding  Boston, 
and  separated  from  it  by  a  sheet  of  water.  The  British 
officers  might  have  landed  men  so  as  to  take  the  line  of 
entrenchments  in  the  rear,  or  might  have  raked  it  from 
end  to  end  from  the  water.  They  chose  to  send  2500  men 
over  in  boats,  and  charge  straight  up  the  hill.  The  all- 
important  question  was  whether  the  "  embattled  farmers  " 
within  the  works  would  stand  fire.  Not  a  shot  from  the 
line  of  entrenchments  returned  the  scattering  fire  of  the 
advancing  column  until  the  latter  was  within  a  hundred 
feet ;  then  a  sheet  of  flame  ran  along  the  line,  and,  when 
the  smoke  cleared  away,  the  charging  troops  were  retreat 
ing  down  the  hill.  The  officers  moved  the  men  again  to 
the  assault,  with  exactly  the  same  result.  At  the  third 
assault  the  ammunition  of  the  farmers  was  exhausted ; 
but  they  retreated  fighting  stubbornly  with  gun-stocks, 
and  even  with  stones.  "  The  success,"  wrote  Gage  to  the 
ministry,  "  has  cost  us  dear  ;  the  trials  we  have  had  show 
the  rebels  are  not  the  despicable  rabble  too  many  have 
supposed  them  to  be."  He  had  lost  1 100  out  of  2500  men. 
A  serious  American  loss  was  that  of  Warren,  a  Boston 
leader  of  high  promise. 

69.  While  Washington  was  endeavouring  to  form  an  army 
out  of  the  heterogeneous  material  around  Boston,  another 
American  force  was  attempting  to  drive  the  British  out 
Canada.  of  Canada.  On  the  last  day  of  the  year  1775,  in  an 
assault  on  Quebec,  one  of  the  leaders,  Montgomery  (p.  790), 
was  killed,  and  another,  Benedict  Arnold,  was  wounded. 
Shortly  afterwards  the  American  force  was  driven  back 
into  the  northern  part  of  New  York,  near  the  Canada  line, 
where  it  held  its  ground.  Congress  began  in  June  the 
Paper  issue  of  bills  of  credit,  or  "  continental  currency,"  as  a 
currency,  substitute  for  taxation — a  most  unhappy  step.  The  bills 
soon  began  to  depreciate.  Congress  insisted  on  holding 
them  to  be  legal  tender ;  but  it  had  not  seized,  as  it  might 
have  done,  the  power  of  taxation,  in  order  to  provide  for 
the  redemption  of  the  bills;  and  its  recommendation  to  com 
mittees  of  safety  to  treat  as  enemies  of  their  country  those 
who  should  refuse  to  receive  the  bills  at  their  face  value 
never  accomplished  its  object.  Successive  emissions  of 
paper  enabled  Congress  to  support  the  army  for  a  few 
years,  and  even  to  begin  the  organization  of  a  navy. 
Privateers  and  public  armed  vessels  had  been  sent  out  by 
the  several  colonies ;  the  first  American  fleet,  of  eight 
vessels,  sailed  in  February  1776,  but  its  cruise  accom 
plished  little. 

Drift  70.  All   this   time   Congress   had  been   protesting  its 

towards  horror  of  the  idea  of  independence ;  and  the  colonial 
congresses  had  instructed  their  delegates  not  to  counten 
ance  any  such  project.  The  last  petition  to  the  king  was 
adopted  by  Congress  in  July  1775,  and  sent  to  London 
by  the  hands  of  Richard  Penn.  It  besought  the  king  to 
consider  the  complaints  of  the  colonists,  and  to  obtain  the 
repeal  of  the  Acts  which  they  had  found  intolerable.  The 
news  of  the  battle  of  Bunker  Hill  had  preceded  Penn; 
the  king  refused  to  answer  the  petition;  but  by  a  pro 
clamation  (August  23,  1775)  he  announced  the  existence 
of  open  rebellion  in  the  colonies,  and  called  on  all  good 
subjects  to  give  any  information  of  those  persons  in  Great 
Britain  who  were  aiding  and  abetting  the  rebellion.  This 
was  but  the  first  of  a  series  of  attacks  on  that  strong 
sentiment  in  Great  Britain  which  felt  the  cause  of  the 
colonies  to  be  the  old  cause  of  English  liberty.  At  the 
opening  of  the  struggle  this  sentiment  was  intense  : 
officers  resigned  their  commissions  rather  than  serve  in 
America ;  the  great  cities  took  open  ground  in  favour  of 
the  colonies  ;  and  some  of  the  English  middle  classes  wore 
mourning  for  the  dead  at  Lexington.  As  the  war  increased 
in  its  intensity  this  sentiment  necessarily  decreased ;  but, 
even  while  parliament  was  supporting  the  war  by  votes  of 


more  than  two  to  one,  the  ministry  was  constantly  ham 
pered  by  the  notorious  consciousness  that  the  real  heart 
of  England  was  not  in  it.  Even  when  25,000  men  were 
voted  at  the  king's  wish,  provision  had  to  be  made  to 
obtain  them  from  Germany.  Privilege  and  officialism  were 
against  the  colonies;  the  popular  heart  and  conscience 
were  either  ignorant  or  in  favour  of  them. 

7 1.  But  in  America  everything  spoke  of  war.    Howe,  who 
had  succeeded  Gage,  passed  a  very  bad  winter.     His  men 
were  often  short  of  supplies ;  their  quarters  were  uiacom- 
fortable ;  and  their  efforts  to  better  their  position  were  a 
severe  infliction  upon  the  inhabitants.     Along  the  coast 
the  commanders  of  British  ships  acted  everywhere  as  if 
on  the  borders  of  an  enemy's  country;  Gloucester,  Bristol, 
Falmouth,  and  other  defenceless  towns  were  cannonaded ; 
and  the  flag  of  the  king  tended  more  and  more  to  appear 
that  of  an  enemy.     On  the  first  day  of  the  new  year  the 
distinctive  standard  of  the  thirteen  united  colonies  was 
raised  at  Washington's  headquarters.     It  introduced  the 
stripes  of  the  present  flag,  but  retained  the  crosses  of  St 
George  and  St  Andrew  on  a  blue  ground  in  the  corner,  the 
whole  implying  the  surviving  acknowledgment  of  the  royal 
power,  with  the  appearance  of  a  new  nation.     When  inde 
pendence  had  eliminated  the  royal  element,  the  crosses 
were  replaced  (1777)  by  stars,  as  at  present.     Congress 
had  been  compelled  to  go  so  far  in  national  action  as  to 
threaten  reprisals  for  the  threats  of  special  punishment  by 
the  ministry.     The  first  step  towards  the  ultimate  applica 
tion  for  admission  to  the  family  of  nations  was  really  taken 
in  November  1775,  when  Franklin,  Jay,  and  three  other 
delegates  were  appointed  a  committee  to  maintain  inter 
course  with  friends  of  the  colonies  "  in  Great  Britain,  Ire 
land,  and  elsewhere";  the  main  importance  of  the  appoint 
ment  was  in  the  last  two  words.    The  end  of  the  year  left 
independence  in  the  air,  though  hardly  spoken  of. 

72.  Thomas  Paine  turned  the  scale  (January  9,  1776)  Paine, 
by  the  publication  of  his  pamphlet  Common  Sense.     His 
argument  was  that  independence  was  the  only  consistent 

line  to  pursue  ;  that  "  it  must  come  to  that  some  time  or 
other";  that  it  would  only  be  more  difficult  the  more  it 
was  delayed  ;  and  that  independence  was  the  surest  road 
to  union.  Written  in  simple  language,  it  was  read  every 
where  ;  and  the  open  movement  to  independence  dates 
from  its  publication.  In  the  meantime  events  were  urging 
Congress  on.  Washington  in  March  seized  and  fortified 
Dorchester  Heights,  to  the  south  of  Boston  and  command 
ing  it.  Before  the  British  could  move  upon  the  works, 
they  had  been  made  so  strong  that  the  garrison  evacuated  Evacna- 
the  place  (March  17,  1776),  sailing  away  to  Halifax  on  the  ti°n  of  I 
fleet.  For  the  moment  the  British  had  hardly  an  organ- Boston- 
ized  force  within  the  thirteen  colonies ;  Charles  Lee  had 
just  seized  New  York  city  and  harbour;  and  the  ministry 
seemed  not  only  hostile,  but  impotent.  The  spirit  of  Con 
gress  rose  with  success.  It  had  already  ordered  (November 
25,  1775),  on  receipt  of  news  of  instructions  to  British 
war-vessels  to  attack  American  seaport  towns  "  as  in  the 
case  of  actual  rebellion,"  that  British  war-vessels  or  trans 
ports  should  be  open  to  capture;  now  (March  23,  1776) 
it  declared  all  British  vessels  lawful  prize.  It  then  went 
on  (April  6)  to  open  all  American  ports  to  the  vessels  of 
all  other  nations  than  Great  Britain,  still  forbidding  the 
slave  trade.  It  had  even  opened  communication  with  the 
French  court,  which,  using  the  name  of  a  fictitious  firm 
in  Paris,  was  shipping  money,  arms,  and  supplies  to  the 
colonies.  All  these  were  acts  of  an  independent  power ; 
and  colony  after  colony,  changing  the  colonial  into  State 
forms  of  government,  was  instructing  its  delegates  to  vote 
for  independence.  In  May  some  of  the  colonies  had 
become  too  impatient  to  wait  longer,  for  it  was  evident 
that  the  king  had  finally  ranged  himself  against  the  new 
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American  nation.  Virginia  spoke  in  most  emphatic  tones  ; 
and  one  of  her  delegates,  Richard  Henry  Lee,  moved  a 
resolution  in  Congress  for  independence,  seconded  by  John 
Adams  (June  7,  1776).  A  committee  to  draw  up  a  declara 
tion  in  conformity  with  the  resolution  was  chosen,  consist 
ing  of  Thomas  Jefferson  of  Virginia,  John  Adams,  Franklin, 
Roger  Sherman  of  Connecticut,  and  Robert  R.  Livingston 
of  New  York  ;  but  the  resolution  was  not  adopted  until 
July  2,  as  follows  : — "  Resolved  that  these  united  colonies 
are  and  of  right  ought  to  be  free  and  independent  States ; 
that  they  are  absolved  from  all  allegiance  to  the  British 
crown ;  and  that  all  political  connexion  between  them 
and  the  state  of  Great  Britain  is  and  ought  to  be  totally 
dissolved." 

73.  Jefferson  had  come  from  Virginia  with  the  reputa 
tion  of  a  very  ready  and  able  writer ;  and  the  committee, 
by  common  consent,  left  the  preparation  of  the  first  draft 
of  the  Declaration  of  Independence  to  him.     He  wrote  it 
almost  at  one  heat ;  and,  though  parts  of  it  were  rejected 
or  modified  by  Congress,  the  whole  instrument,  as  it  was 
adopted  by  that  body    (July  4,   1776),   must   stand  as 
Jefferson's  own  work.     John  Adams  was  its  champion  on 
the  floor  of  Congress,  for  Jefferson  was  not  a  public  speaker, 
— and  the  coincidence  of  the  deaths  of  these  two  men,  just 
fifty  years  afterwards  (July  4,  1826),  was  a  remarkable  one. 
The  language  of  the  Declaration,  like  that  of  all  the  Ameri 
can  state-papers  of  the  time,  was  strong  and  direct.    Ignor 
ing  parliament,  it  took  every  act  of  oppression  which  had 
been  aimed  at  the  colonies  as  the  act  and  deed  of  the  king ; 
it  concluded  that  "  a  prince  whose  character  is  thus  marked 
by  every  act  which  may  define  a  tyrant  is  unfit  to  be  the 
ruler  of  a  free  people  ";  and  it  announced  the  independence 
of  the  United  States  in  the  terms  of  the  resolution  already 
stated.     The  date  of  its  adoption  is,  by  the  decision  of  the 
Supreme  Court,  the  date  of   the  legal  existence  of  the 
United  States  in  matters  of  municipal  law. 

74.  Meanwhile  clouds  were  gathering  about  the  young 
republic.    A  British  expedition  was  beaten  off  from  Charles 
ton  (June  28) ;  but  two  days  afterwards  a  stronger  force, 
under  Howe,  landed  on  Staten  Island,  just  below  New 
York  city.     The  ministry,  abandoning  New  England,  had 
decided  to  transfer  the  war  to  the  middle  colonies.     Here 
was  the  originally  alien  element  among  the  colonies  (§  7), 
though  the  ministry  was  disappointed  in  it ;  here  was  the 
commercial  element,  which   had  sometimes  been  willing 
to  prefer  profit   to   patriotism ;   above  all,   the   Hudson 
gave  a  safe  path  for  British  frigates,  so  that  the  British 
forces  might  control  at  the  same  time  the  road  into  Canada 
and  the  moat  which  should  cut  off  New  England  from  the 
other  colonies.     Most  of  the  reasons  which  made  the  open 
ing  of  the  Mississippi  a  severe  blow  to  the  Confederacy  in 
1863  applied  to  the  capture  of  New  York  city  and  the 
operations  in  the  Hudson  river  in  1776. 

75.  "Washington    had   hurried    to   New  York   city  as 
soon  as  Boston  had  surrendered,  but  his  preparations  were 
not  far  advanced  when  Howe  appeared  (June  30).     He 
and  his  brother,  Admiral  Lord  Howe,  the  commander  of 
the  fleet,  had  high  hopes  of  receiving  the  confidence  of 
both  parties  to  the  struggle,  by  reason  of  their  hereditary 
connexion  with  the  crown  and  the  liking  of  the  colonies 
for  their  elder  brother,  killed  at  Ticonderoga ;  and  they 
brought   conciliatory  proposals   and  the   consent   of   the 
ministry   to   an   unofficial    exchange   of   prisoners.     The 
country   was   now   committed    to   independence,  and   in 
August  Howe  began  offensive  operations.     Washington's 
force  numbered  27,000,  about  four-fifths  of  them  having 
never  seen  action  ;  and  about  one-third  of  his  army  had 
been  placed  on  Long  Island.     Howe  had  31,000  trained 
soldiers,  largely  Hessians;  and  he  debarked  20,000  of  them 
on  Long  Island,  beating  Putnam  (p.  790),  the  American 


commander  there,  and  driving  him  into  Brooklyn  (August  Battle 
27).     The  British  hesitated  to  attack  the  American  works  of  Long 
there,  so  that  Washington  was  able  to  draw  off  the  defeated  Island- 
force,  and  the  British  followed  slowly  to  the  New  York  side 
of  the  river.     Through  September  and  October  Washington 
retreated  northwards,  fighting  stubbornly,  until  he  reached 
the  strong  defensive  positions  where  the  mountains  begin 
to  make  a  figure  in  the  landscape  north  of  New  York  city. 
Here  he  faced  about,  and  prepared  to  give  battle  from 
behind   fortifications.     Again  Howe  hesitated,  and   then 
turned  back  to  occupy  New  York. 

76.  Howe  was  cut  off  from  the  water-way  to  Canada  by 
Washington's  fortification  of  the  highlands,  but  his  lieu 
tenant,  Cornwallis,  secured  a  lodgment  by  surprise  on  the 
other  side  of  the  Hudson,   and   thus  drew  Washington 
across  the  river  to  oppose  him.     Forced  to  retreat  through  Washing- 
New  Jersey,  pursued  by  the  British,  Washington  at  least ton  8 
used  up  the  month  of  December  in  the  retreat.     But  affairs  re 
were  in  a  desperate  plight.     His  army  had  been  driven 
across  the  Delaware  ;  the  British  held  all  New  Jersey,  and 

were  only  waiting  for  the  river  to  freeze  over  to  "  catch 
Washington  and  end  the  war ";  Philadelphia  was  in  a 
panic,  and  Congress  had  taken  refuge  in  Baltimore,  leaving 
Washington  with  almost  dictatorial  powers  ;  hosts  of  half 
hearted  people  were  taking  British  protections  and  return 
ing  to  their  allegiance  ;  and  the  time  was  one  which  "  tried 
men's  souls."  Washington's  soul  was  proof  against  all 
tests ;  and  in  the  midst  of  his  discouragements  he  had 
already  planned  that  which  was  to  be  the  turning-point 
of  the  war.  The  advanced  post  of  the  British  was  one  of 
Hessians,  under  Rahl,  at  Trenton,  on  the  Delaware.  Seiz-  Battles  of 
ing  all  the  boats  on  the  river,  and  choosing  the  night  of  Trenton 
Christmas,  on  the  probability  that  the  Hessians  would  be 
drunk,  he  crossed  the  river,  assaulted  the  town  with  the 
bayonet,  and  captured  the  garrison.  Taking  his  prisoners 
to  Philadelphia,  he  recrossed  the  river  on  the  last  day  of 
the  year,  and  reoccupied  Trenton.  Cornwallis  brought 
almost  all  his  available  forces  towards  that  place  ;  and 
Washington's  diminishing  army  was  in  greater  danger 
than  before.  Leaving  his  camp-fires  burning,  he  abandoned 
his  position  by  night,  swept  around  the  sleeping  British  and 
forces,  met,  fought,  and  captured  at  Princeton  (January  3,  ^nuce- 
1777)  a  detachment  on  its  march  to  Trenton,  and  threat 
ened  the  British  base  of  supplies  at  New  Brunswick.  It 
was  only  a  threat ;  but  it  served  its  purpose  of  drawing 
Cornwallis  off  from  Philadelphia. 

77.  New  Jersey  is  crossed  from  south-west  to  north 
east  by  a  spur  of  the  Alleghanies.     Thus  far  operations 
had  been  confined  to  the  flat  country  to  the  south;  Wash 
ington  now  swept  on  to  the  northern  or  mountainous  part, 
and  the  day  after  Princeton  fixed   his   headquarters  at 
Morristown,  where  they  really  remained  almost  all  through 
the  rest  of  the  war.     He  was  aided  by  the  unwillingness 
of  the  British   to  attack  entrenchments.     His  long  line 
across  New  Jersey  was  everywhere  strong  ;  the  British 
could  now  reach  Philadelphia  only  by  passing  in  front  of 
his  line  and  risking  a  flank  attack  ;  and  they  at  once  drew 
in  their  outposts  to  New  Brunswick.     With  the  exception 
of  the  occupation  of  Newport  by  the  British,  and  attacks 
on  minor  outlying  places,  as  Danbury,  there  was  a  short 
breathing  space. 

78.  Kalb,  Kosciusko,  Con  way,  and  other  foreign  officers 
were  already  serving  in  the  American  army;  Pulaski  (p. 790), 
Steuben  (p.  790),  and  others  were  soon  to  come.     Some  of 
the  minor  foreign  acquisitions  of  this  sort  were  selfish, 
conceited,  and  troublesome;  the  most  unselfish  and  devoted 
was  the  young  Marquis  de  la  Fayette,  who  came  this  year 
with  a  shipload  of  supplies  as    his  gift  to  the  republic. 
Franklin   made    his    appearance    at     the    French   court  Franklin. 
(December  7,  1776)  as  one  of  the  American  envoys,  and 
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soon  took  the  lead  in  negotiations.  Shrewd,  sensible,  far- 
sighted,  and  prompt,  never  missing  or  misusing  an  oppor 
tunity,  he  soon  succeeded  in  committing  the  French 
Government,  in  all  but  the  name,  as  an  ally  of  the  United 
States;  and,  though  his  success  with  other  European 
courts  was  small,  he  opened  the  way  for  the  general 
commercial  treaties  which  followed  the  war.  His  unoffi 
cial  influence  was  a  more  important  factor  in  his  work. 
Carefully  maintaining  the  character  of  a  plain  American 
burgher,  he  seemed  to  the  French  the  veritable  man  of 
nature  for  whom  they  had  beeii  longing.  The  pithy  sense 
and  homely  wit  which  had  given  force  to  his  Poor 
Richard's  Almanac  had  impressed  even  his  unemotional 
countrymen  strongly ;  his  new  audience  took  them  as 
almost  inspired.  He,  and  his  country  with  him,  became 
the  fashion  ;  and  it  became  easier  for  the  Government  to 
cover  its  own  supplies  to  the  insurgents  by  an  appearance 
of  embarrassment  in  dealing  with  the  enthusiasm  of  its 
subjects.  The  foreign  aid,  however,  did  the  Americans 
a  real  harm.  Congress,  relying  upon  it,  grew  more  and 
more  into  the  character  of  a  mere  agent  of  the  States  for 
issuing  paper  and  borrowing  money ;  and  the  taxing  func 
tion,  which  should  have  been  forced  upon  it  from  the 
beginning,  fell  more  positively  into  the  hands  of  the  States. 
As  the  national  character  of  Congress  dwindled,  the  State 
jealousies  and  ambitions  of  its  delegates  increased^;  little 
cliques  had  their  favourite  officers, — Gates,  Charles  Lee, 
Conway,  or  some  other  soldier  of  fortune ;  and  Washing 
ton,  neglected  and  harassed  by  turns,  must  have  found  it 
difficult  to  face  Howe  with  half  his  number  of  men,  foil 
the  various  competitors  for  his  own  position,  and  maintain 
his  invariably  respectful  tone  towards  Congress. 

79.  In  July  1777  Burgoyne,  with  an  army  of  British, 
Germans,  and  Indians,  attempted  the  Hudson  river  route 
from  the  north,  and  forced  his  way  nearly  to  Albany. 
The  utter  defeat  of  a  detachment  at  Bennington  (August 
16)    by  the   farmers  of   Vermont   and  New   Hampshire 
under  Stark,  the   atrocities  of  the  Indians  before  they 
deserted  Burgoyne's  standard,  and  the  end  of  the  harvest 
brought  abundant  reinforcements  to  Gates,  whom  Congress 
had  put   in  command.     He   gained  the  battle  of  Bemis 
Heights  (Oct.  7),  and  ten  days  afterwards  forced  Burgoyne 
to  surrender  near  Saratoga.     The  news  of  this  success 
brought  to  Franklin  (Feb.  6,  1778)  the  desire  of  his  heart 
in  a  treaty  of  alliance,  offensive  and  defensive,  between 
the  United  States  and  France,  and  this  was  followed  in 
the  next  month  by  war  between  Great  Britain  and  France 
and  an  ineffectual  proposal  for  reconciliation  from  Great 
Britain  to  the  United  States,  covering  colonial  representa 
tion  in  parliament  and  everything  short  of  independence. 

80.  Meantime  Howe  had  taken  the  water-route  to  Phil 
adelphia,  by  way  of  the  ocean  and  Chesapeake  Bay,  and  had 
captured  the  city  (September  25, 1777) ;  but  Washington 
had  at  least  made  his  army  capable  of  fighting  two  battles, 
those  of  Chad's  Ford  on  the  Brandy  wine  (September  1 1)  and 
Germantown  in  the  outskirts  of  Philadelphia  (October  4), 
both   stubbornly  contested.     Taking   up   winter-quarters 
at  Valley  Forge,  about  20  miles  from  Philadelphia,  he 
watched  Howe  vigilantly,  and  struggled  manfully  with  the 
responsibilities  of  supreme  command,  which  the  fugitive 
Congress  had  again  left  to  him,  with  the  misery  and  almost 
despair  of  his  own  men,  and  with  the  final  intrigues  of  those 
who  now  wished  to  supersede  him  by  the  appointment  of 
Gates.     In  June  1778  the  news  of  the  treaty  with  France, 
and  of   the  departure  of  a  French   fleet  and  army  for 
America,  compelled  Clinton,  who  had  succeeded  Howe,  to 
set  out  for  New  York,  in  order  to  reunite  his   two  main 
armies.     Washington  broke  camp  at  once,  followed  him 
across  New  Jersey,  and  overtook  the  rear  at  Monmouth, 
or  Freehold  (June  29).     An  indecisive  battle  enabled  the 


British  to  gain  New  York  city;  Washington  formed  his  line  Battle 
from  Morristown  around  the  north  of  the  city,  so  as  to  be  of  Mon- 
able  to  interpose  between  Clinton  and  Philadelphia  or  New  moutl1- 
England  ;  and  these  positions  were  maintained  until  the 
Yorktown  campaign  began  in  1781.     Beyond  skirmishes, 
there  were  no  more  important  events  in  the  North,  except 
some  unsuccessful  attempts  to  recover  Newport  with  French 
assistance,  the  capture  of  Stony  Point  by  Wayne  (July 
15,  1779),  and  the  treason  of  the  American  commander 
of  West  Point,  Benedict  Arnold  (p.  787),  with  the  execu 
tion  of  the  British  adjutant-general,  Major  John  Andre, 
whom  the  Americans  had  captured  within  their  lines  while 
he  was  carrying  on  the  negotiations  (September  1780). 

8 1.  Midsummer  1778  marks  the  beginning  of  the  end. 
33,000  men,  the  high-water  mark  of  the  British  army  in 
the  United  States,  had  maintained  a  footing  at  but  two 
places,  New  York  city  and  Newport ;  the  ministry,  in  a 
war  which  had  no  real  popular  momentum,  found  German 
mercenaries    an   expensive   resource ;   and   the    Germans 
were  very  apt  to  desert  in  America.     An  extraordinary 
number  of  leading  men  in  England,  while  they  would  not 
hamper   the  nation   in  its  struggle,   made  no  scruple  of 
expressing  their  practical  neutrality  or  their  high  regard 
for   various  American   leaders.     France  was  now  in  the 
war,  and  Spain  and  Holland  were  soon  to  be  the  allies 
of  France.     The  difficulties  of  supplying  the  British  army 
were  now  aggravated  by  the  presence  of  French  fleets  in 
American  waters.     English  commerce  had  been  decimated 
by  American   privateers ;    and   Franklin   was    gathering 
vessels  in  France,  in  one  of  which  (the  "Richard")  Paul 
Jones  was  to  fight  with  the  "  Serapis  "  one  of  the  most 
desperate  naval  battles  on  record  (September  23,  1779). 
Perhaps  hopeless  of  success  in  the  northern  and  middle  Attack 
States,  the  ministry  decided   to  begin  operations  in  theonthe 
south,  where  it  was  believed   that  the  slave  population so 
would  be  a  fatal  source  of  weakness  to  the  Americans. 

82.  Late  in  1778  a  British  expedition  from  New  York 
captured  Savannah,  and  rapidly  took  possession  of   the 
thinly  populated  State  of  Georgia.     An  attempt  to  retake 
Savannah   in  the  following  year  cost  the  Americans  the 
life  of  Pulaski.     Evacuating  Newport,  and  leaving  only 
troops   enough  to   hold  New   York   city,  Clinton   sailed 
southward    and    captured   Charleston   (May    12,    1780).  Capture 
Thence  his  forces  swept  over  South  Carolina  until  they  of 
had  reduced  it  to  a  submission  broken  by  continual  out-  Charles- 
bursts  of  partisan  warfare  under  Sumter  (p.  790),  Marion, 

and  other  leaders.     This  work  finished,  Clinton  returned  to 
New  York,  leaving  Cornwallis  in  command  in  the  south. 
As   soon   as   the   summer  heats  had  passed  away  Gates 
entered  the  State  from  the  north  with  a  militia  army,  and 
was  badly  beaten  at  Camden  (August  16)  by  an  inferior  Camdeu. 
British  force.     Even  North  Carolina  now  needed  defence, 
and  the  work  was  assigned  to  Greene,  one  of  the  best  of 
the  American  officers  developed  by  the  war.     The  com 
mander  of  his  light  troops,  Morgan,  met  his  British  rival, 
Tarleton,    at   the   Cowpens   (January    17),  and   inflicted  Cowpens. 
upon  the  latter  the  first  defeat  he  had  met  in  the  south. 
This  event  brought  Cornwallis  up  to  the  pursuit  of  the 
victor.    Morgan  and  Greene  retreated  all  the  way  across 
North     Carolina,     followed    by   Cornwallis,     and    then, 
having  raised  fresh  troops  in  Virginia,  they  turned  and 
gave  battle  at  Guilford  Court  House  (March  15,  1781).  Guilford 
Greene  was  beaten,  as  was  usually  the  case  with  him,  but  Court 
he   inflicted   so   heavy  a  loss   in  return   that  Cornwallis Housc- 
retired  to  the  coast  at  Wilmington  to  repair  damages. 
Greene,  energetic  as  well  as  cautious,  passed  on   to  the 
south,  and  gave  battle  to  Bawdon,  whom  Cornwallis  had 
left  in  command  in  South  Carolina,  at  Hobkirk's   Hill  Hobkirk's 
(April   25),  and  was  beaten  again.     But  Rawdon's  loss  Hill- 
was  so  severe  that  he  drew  in  his  lines  toward  Charleston. 
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Greene  followed,  and  at  Eutaw  Springs  (September  8) 
fought  the  last  pitched  battle  in  the  South.  He  was 
beaten  again,  but  Rawdon  again  fell  back,  and  thereafter 
did  all  that  man  could  do  in  holding  the  two  cities  of 
Charleston  and  Savannah.  Greene  had  won  no  battle, 
but  he  had  saved  the  South. 

83.  Arnold,  now  a  general  in  the  British  service  (§  80), 
had  been  sent,  early  in  the  year,  to  make  a  lodgment  in 
Virginia.     It  seems  to  have  been  believed  by  the  British 
authorities  that  the  three  southernmost  States  were  then 
secure,  and  that  Virginia  could  be  carved  out  next.     La 
Fayette  was  sent  to  oppose  Arnold,  but  the  latter  was  soon 
relieved,  and  in  June  Cornwallis  himself  entered  the  State. 
He  had  not  been  willing  to  serve  with  Arnold.     Directed 
to  select  a  suitable  position  for  a  permanent  post  on  the 
Chesapeake,  he  had  chosen  Yorktown,  where,  with  the 
troops  already  in  Virginia,  he  fortified  his  army.     The 
general  ground  was  that  of  M'Clellan's  campaign  of  1862 
(§  285)  and  Grant's  of  1864-65  (§  296). 

84.  Washington,  reinforced  by  a  lately  arrived  force  of 
6000  excellent  French  troops  (July  1780)  under  Rocham- 
beau,  was  still  watching  Clinton  at  New  York.     The  news 
that  De  Grasse's  French  fleet,  on  its  way  to  the  American 
coast,  would  enter  the  Chesapeake,  where  Cornwallis  had 
left  himself  open  to  the  chances  of  such  an  event,  led 
Washington  to   conceive   the   campaign   which   captured 
Cornwallis  and  ended  the  war.     He  began  elaborate  pre 
parations  for  an   attack   on  New  York,  so  that  Clinton 
actually  called  upon  Cornwallis  for  aid.     Moving   down 
the  Hudson,  he  kept  Clinton  in  ignorance  of  any  move 
ment  to  the  south  as  long  as  possible,  and  then  changed 
the   line   of   march  to   one   through   New   Jersey.     The 
allied  armies  passed  through  Philadelphia,  were   hurried 
down  the  Chesapeake,  and  drove  Cornwallis  within  his 
entrenchments   at   Yorktown.     De   Grasse    had    arrived 
August  30,  had  defeated  the  British  fleet,  and  was  master 
of  the  Chesapeake  waters.    After  three  weeks'  siege  Corn 
wallis,  having  exhausted  a  soldier's  resources,  surrendered 
his  army  of  8000  men  (October  19,  1781). 

85.  The  country  at  large  had  really  been  at  peace  for 
a  long  time.     Everywhere,  except  in  the  immediate  neigh 
bourhood  of  the  British  forces,   the    people  were   work 
ing  almost  with  forgetfulness  that   they  had   ever   been 
English   colonists ;    and,    where   the    enemy   had   to   be 
reckoned  with,  they  were  looked  upon  much  as  the  early 
settlers  looked  on  bears  or  Indians,  as  an  unpleasant  but 
inevitable  item  in  the  debit  side  of  their  accounts.     Their 
legislatures  were  making  their  laws ;  their  governors,  or 
"  presidents,"  were  the  representatives  whom  their  States 
acknowledged;  nothing  but   an  American  court  had  the 
power  to  touch  a  particle  of  the  judicial  interests  of  the 
American  people ;  the  American  flag  was  recognized   on 
the   ocean ;  independence   was   a  fact,  and   the   ministry 
received  from  the  English  people  so  emphatic  a  call  to 
acknowledge   it  that   it   yielded   so   far  as  to  propose  a 
defensive  war.     The  House  of  Commons  (March  4,  1782) 
voted  to  regard  as  enemies  to  the  king  and  country  all 
who  should  advise  the  further  prosecution  of  the  war  ;  the 
Rockingham  ministry  succeeded  to  power,  to  be  followed 
shortly  by  the  Shelburne  ministry  :  and  Rodney's  victory 
over  De  Grasse  gave  the  new  ministries  very  much  the 
same  cover  for  an  unsuccessful  peace  as  Jackson's  victory 
at  New  Orleans  afforded  the  United  States  in  1815  (§181). 
Franklin,  John  Adams,  and  Jay,  the  American  negotiators, 
concluded  the  preliminary  treaty  of  peace,  by  which  Great 
Britain  acknowledged   the   independence   of   the  United 
States  (Nov.  30, 1782) ;  hostilities  ceased;  and  the  definitive 
treaty  of  peace  was  concluded  (Sept.  3, 1783).     A  number 
of  American  loyalists  (usually  called  Tories)  accompanied 
the  departing  armies. 


86.  In  the  winter  of  1778-79  George  Rogers  Clark,  a  The 
Kentucky  leader,  acting  under  the  authority  of  the  State  north  - 
of  Virginia,  had  led  a  force  of  backwoodsmen  into  the  w 
country  north  of  the  Ohio  river,  captured  the  British  posts 

in  it,  and  made  the  soil  American  up  to  the  latitude  of 
Detroit.  The  treaty  of  peace  acknowledged  the  conquest, 
and  even  more  than  this.  It  settled  the  northern  boundary 
of  the  United  States,  so  far  as  the  longitude  of  the 
Mississippi  river,  nearly  as  it  now  runs ;  the  Mississippi  as 
the  western  boundary  down  to  31°  N.  lat,  thence  east  on 
that  line  to  the  present  northern  boundary  of  Florida,  and 
east  on  that  to  the  Atlantic.  Great  Britain  restored  the 
Floridas  to  Spain,  so  that  the  new  nation  had  Great 
Britain  as  a  neighbour  on  the  north,  and  Spain  on  the 
south  and  west.  Some  disposition  had  been  shown  to 
exclude  the  Americans  from  the  fishing  ground  off  New 
foundland,  but  it  was  abandoned.  The  United  States  by 
the  treaty  entered  the  family  of  nations  with  recognized 
boundaries,  and  all  the  territory  within  these  boundaries 
could  be  recognized  by  other  nations  only  as  the  property 
of  the  United  States.  But,  so  far  as  internal  arrange 
ments  were  concerned,  a  great  question  remained  to  be 
settled.  There  were  thirteen  organized  States,  covering 
but  a  part  of  this  territory  ;  a  part  of  them  claimed  to  be 
sole  proprietors  of  the  western  territory  outside  of  the 
present  State  limits  ;  and  it  remained  to  be  seen  whether 
they  would  make  good  their  claim,  or  the  other  States 
would  compel  them  to  divide,  or  the  new  national  power 
would  compel  as  clear  an  internal  as  an  international 
recognition  of  its  claim  (§  89). 

87.  The  American  army  was  now  disbanded,  its  officers 
receiving  a  grudging  recognition  of  their  claims  and  the 
privates    hardly  anything.     Poverty   was   to   blame   for 
much  of  this,  and  the  popular  suspicion  of  military  power 
for  the  rest.     Washington's  influence  was  strong  enough 
to  keep  the  dissatisfied  army  from  any  open  revolt,  though 
that  step  was  seriously  proposed.     The  organization  of  the 
hereditary  order  of  the  Cincinnati  by  the  officers  brought  The  Cin- 
about  a  more  emphatic  expression  of  public  dislike,  and  cinnat>- 
the  hereditary  feature  was  abandoned.     But,    wherever 

the  officers  and  men  went,  they  carried  a  personal  disgust 
with  the  existing  frame  of  government  which  could  not 
but  produce  its  effect  in  time.  Their  miseries  had  been 
largely  due  to  it.  The  politicians  who  controlled  the 
State  legislatures  had  managed  to  seize  the  reins  of 
government  and  reduce  Congress,  the  only  body  with 
pretensions  to  a  national  character,  to  the  position  of  a 
purely  advisory  body.  The  soldiery  knew  instinctively 
that  the  lack  of  power  to  feed  them  and  clothe  them,  the 
payment  of  their  scanty  wages  in  paper  worth  two  per 
cent,  of  its  face  value,  were  due  to  the  impotence  of 
Congress  and  the  too  great  power  of  the  States,  that  the 
nation  presented  the  "  awful  spectacle,"  as  Hamilton  called 
it,  of  "  a  nation  without  a  national  government ";  and  the 
commonest  toast  in  the  army  was  "  Here 's  a  hoop  to  the 
barrel," — a  stronger  national  government  to  bind  the  States 
together. 

The  struggle  for  the  establishment  of  this  national 
government  is  the  next  step  in  the  development  of  the 
United  States,  but  to  reach  it  naturally  it  will  be  necessary 
to  go  back  into  the  midst  of  the  struggle  for  independence. 

V.  THE  STRUGGLE  FOR  NATIONAL  GOVERNMENT  : 

1777-89. 

88.  The  fact  that  the  Continental  Congress  was  really 
a   revolutionary  body,  not  limited  in  its  powers  by  any 
fundamental    law   imposed   by   the    underlying    popular 
sovereignty,    but   answering   most  closely  to  the  British 
parliament,  has  already  been  noted  (§  64).     This  state  of 
affairs  was  repugnant  to  all  the  instincts  and  prejudices 
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of  the  American  people,  and  of  the  delegates  who  repre 
sented  them.  Just  at  the  time  of  the  Declaration  of 
Independence  Congress  set  about  preparing  a  "  form  of 
confederation,"  which  should  express  exactly  the  relative 
powers  of  the  State  and  national  Governments.  Its  work 
was  finished  November  15,  1777,  and  recommended  to  the 
States  for  adoption.  Unluckily,  before  the  work  had  been 
finished,  the  State  legislatures  had  succeeded  in  establish 
ing  their  power  to  appoint  and  recall  at  pleasure  the 
delegates  to  Congress,  so  that  Congress  had  come  to  be 
the  mere  creature  of  the  State  legislatures.  The  "  Articles 
of  Confederation,"  adopted  in  1777,  were  thus  calculated 
for  the  meridian  of  the  State  legislatures  which  were  to 
pass  upon  them.  The  new  government  was  to  be  merely 
"  a  firm  league  of  friendship  "  between  sovereign  States, 
which  were  to  retain  every  power  not  "expressly"  delegated 
to  Congress  ;  there  was  to  be  but  one  house  of  Congress, 
in  which  each  State  was  to  have  an  equal  vote,  with  no 
national  executive  or  judiciary;  and  Congress,  while  keep 
ing  the  power  to  borrow  money,  was  to  have  no  power  to 
levy  taxes,  or  to  provide  in  any  way  for  payment  of  the 
money  borrowed — only  to  make  recommendations  to  the 
States  or  requisitions  on  the  States,  which  they  pledged 
their  public  faith  to  obey.  The  States  were  forbidden  to 
make  treaties,  war,  or  peace,  to  grant  titles  of  nobility,  to 
keep  vessels  of  war  or  soldiers,  or  to  lay  imposts  which 
should  conflict  with  treaties  already  proposed  to  France 
or  Spain.  Important  measures  required  the  votes  of  nine 
of  the  thirteen  States,  and  amendments  the  votes  of  all. 
Congress  had  hardly  more  than  an  advisory  power  at  the 
best.  It  had  no  power  to  prevent  or  punish  offences 
against  its  own  laws,  or  even  to  perform  effectively  the 
duties  enjoined  upon  it  by  the  Articles  of  Confederation. 
It  alone  could  declare  war,  but  it  had  no  power  to  compel 
the  enlistment,  arming,  or  support  of  an  army.  It  alone 
could  fix  the  needed  amount  of  revenue,  but  the  taxes 
could  only  be  collected  by  the  States  at  their  own 
pleasure.  It  alone  could  decide  disputes  between  the 
States,  but  it  had  no  power  to  compel  either  disputant  to 
respect  or  obey  its  decisions.  It  alone  could  make  treaties 
with  foreign  nations,  but  it  had  no  power  to  prevent 
individual  States  from  violating  them.  Even  commerce, 
foreign  and  domestic,  was  to  be  regulated  entirely  by  the 
States,  and  it  was  not  long  before  State  selfishness  began 
to  show  itself  in  the  regulation  of  duties  on  imports.  In 
everything  the  States  were  to  be  sovereign,  and  their  crea 
ture,  the  Federal  Government,  was  to  have  only  strength 
enough  to  bind  the  States  into  nominal  unity,  and  only 
life  enough  to  assure  it  of  its  own  practical  impotence. 

89.  Most  of  the  States  signed  the   Articles   at   once ; 
New  Jersey,  Delaware,  and  Maryland  held   out   against 
ratifying  them  for  from  two  to  four  years.     The  secret  of 
their  resistance  was  in  the  claims  to  the  western  territory 
already   mentioned   (§§  34,  86).     The   three  recalcitrant 
States  had  always  had  fixed  western  boundaries,  and  had 
no  legal  claim  to  a  share  in  the  western  territory ;  the 
Articles,    while   providing   for   the   decision   of    disputes 
between  individual  States,  were  careful  to  provide  also 
that  "  no   State  shall   be   deprived   of   territory  for   the 
benefit  of  the  United  States  ";  and  this  meant  that  those 
States  whose  charters  carried  them  to  the  Pacific  Ocean, 
while  admitting  the  national  authority  to  limit  their  claims 
by  the  Mississippi  river,  were  to  divide  up  the  western 
territory  among  them.     New  Jersey  and  Delaware  gave 
up  the  struggle  in  1778  and  1779  ;  but  Maryland  would 
not  and  did  not  yield  until  her  claims  were  satisfied. 

90.  Dr  H.  B.  Adams  has  shown  that  the  whole  question 
of  real  nationality  for  the  United  States  was  bound  up  in 
this  western  territory  ;  that  even  a  "  league  government " 
could  not  continue  long  to  govern  a  great  and   growing 


territory  like  this  without  developing  into  a  real  national 
government,  even  without  a  change  of  strict  law ;  and 
that  the  Maryland  leaders  were  working  under  a  complete 
consciousness  of  these  facts.  It  is  creditable,  however,  to 
the  change  which  the  struggle  for  union  had  wrought  in 
the  people  that  it  was  not  until  very  late  in  this  struggle 
that  Virginia,  the  most  omnivorous  western  claimant, 
proposed  to  have  the  Articles  go  into  effect  without  Mary 
land,  and  still  more  creditable  that  her  proposal  hardly 
received  notice  from  the  other  States.  They  were  already 
conscious  that  the  thirteen  were  really  one. 

91.  The  solution  of  the  difficulty  was  found  in  1780.  New 
The  western   boundary  of  the   State   of  New  York   had  York's 
always  been  very  much  in  the  air.     Her  main  claim  to  °  aim' 
her  present  extensive  territory  lay  in  the  assertions  that 

the  western  part  had  once  belonged  to  the  Six  Nations  of 
Indians,  and  that  the  Dutch,  conquering  the  Six  Nations, 
the  English,  conquering  the  Dutch,  and  New  York, 
conquering  the  English,  had  succeeded  to  these  rights. 
But  the  Six  Nations  had  exercised  an  undefined  suzer 
ainty  Qver  all  the  Indian  tribes  from  Tennessee  to  Mich- 
ilimackinac,  covering  all  the  territory  in  dispute.  New 
York  proposed,  if  Congress  would  confirm  her  present 
western  boundary,  to  transfer  to  Congress  her  western 
claims  by  conquest,  superior  to  any  mere  charter  claims  ; 
and  Congress  approved  the  offer  as  "  expressly  calculated 
to  accelerate  the  federal  alliance."  On  March  1,  1781, 
the  New  York  delegates  formally  completed  the  deed  of 
transfer  to  the  United  States ;  on  the  same  day  the  Mary 
land  delegates  signed  the  Articles  ;  and  by  this  action  of 
the  last  State  the  Articles  of  Confederation  came  into 
force  as  the  first  attempt  to  frame  a  national  government. 

92.  The  long  struggle  had  given  time  for  careful  con 
sideration  of  the  Articles.     Maryland's  persistent  criticism 
had  prepared  men  to  find  defects  in  them.     Conventions 
of   New   England  States,  pamphlets,  and  private   corre 
spondence  had  found  flaws  in  the  new  plan  of  government ; 
but  a  public  trial  of  it  was  a  necessary  preliminary  to 
getting  rid  of  it.     The  efforts  of  the  individual  States  to 
maintain  the  war,  the  disposition  of  each  State  to  magnify 
its    own  share   in  the  result,   the  popular  jealousy  of  a 
superior  power,  transferred  now  from  parliament  to  the 
central  Government,  and  inflamed  by  the  politicians  who 
saw  their  quickest  road  to  dignity  in  the  State  govern 
ments,  were  enough  to  ensure  the  Articles  some  lease  of 
life.      A   real  national  government   had   to  be  extorted 
through  the  "  grinding  necessities  of  a  reluctant  people." 

93.  Congress  and  its  committees  had  already  begun  to 
declare  that  it  was  impossible  to  carry  on  a  government 
efficiently  under  the  Articles.     Its  expostulations  were  to 
be  continued  for  several  years  before  they  were  heard. 
In   the  meantime   it  did  not  neglect   the  great  subject 
which  concerned  the  essence  of  nationality — the  western 
territory.     Virginia  had   made  a  first   offer  to  cede  her 
claims,  but  it  was  not  accepted.     A  committee  of  Congress 
now  made  a  report  (1782)  maintaining  the  validity  of  the 
rights  which  New  York  had  transferred  to  Congress ;  and 

in  the  next  year  Virginia  made  an  acceptable  offer.     Her  Terri- 
deed  was  accepted  (March  1,  1784);  the  other  claimant  tonal 
States  followed  ;  and  Congress,  which  was  not  authorized  ce 
by  the  Articles  to  hold  or  govern  territory,  became  the 
sovereign  of  a  tract  of  some  430,000  square  miles,  nearly 
equal  to  the  areas  of  France,  Spain,  and  Portugal  com 
bined,  covering  all  the  country  between  the  Atlantic  tier 
of   States  and   the   Mississippi   river,    from   the   British 
possessions  nearly  to  the  Gulf  of  Mexico. 

94.  In  this  territory  Congress  had  now  on  its  hands  the  Terri- 
same  question  of  colonial  government  in  which  the  British  torial 
parliament  had  so  signally  failed.     The  manner  in  which          l' 
Congress  dealt  with  it  has  made  the  United  States  the 
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country  that  it  is.  The  leading  feature  of  its  plan  was 
the  erection,  as  rapidly  as  possible,  of  States,  similar  in 
powers  to  the  original  States.  The  power  of  Congress 
over  the  territories  was  to  be  theoretically  absolute,  but 
it  was  to  be  exerted  in  encouraging  the  development  of 
thorough  self-government,  and  in  granting  it  as  fast  as 
the  settlers  should  become  capable  of  exercising  it.  Copied 
in  succeeding  Acts  for  the  organization  of  Territories,  and 
The  Ordi-  still  controlling  the  spirit  of  such  Acts,  the  Ordinance  of 
nance  of  1787  (July  13,  1787)  is  the  foundation  of  almost  every 
thing  which  makes  the  modern  American  system  peculiar. 

95.  The  preliminary  plan  of  Congress  was  reported  by  a  com 
mittee  (April  23,  1784)  of  which  Jefferson  was  chairman.     It  pro 
vided  for  the  erection  of  seventeen  States,  north  and  south  of  the 
Ohio,  with  some  odd  names,  such  as  Sylvania,  Assenisipia,  Metro- 
potamia,  Polypotamia,  and  Pelisipia.     These  States  were  for  ever 
to  be  a  part  of  the  United  States,  and  to  have  republican  govern 
ments,  and   the  Ordinance  creating  them  was  to   be  a  compact 
between  the  Federal  Government  and  each  State,  unalterable  unless 
by  mutual  consent.     "After  the  year  1800  there  shall  be  neither 
slavery  nor  involuntary  servitude  in  any  of  the  said  States,  other 
than  in  the  punishment  of  crimes  whereof  the  party  shall  have 
been  duly  convicted. "    This  provision,  which  represented  Jefferson's 
feeling  on  the  subject,  was  lost  for  want  of  seven  States  in  its 
favour. 

96.  The  final  plan  of  1787  was  reported  by  a  committee  of  which 
Nathan  Dane,  of  Massachusetts,  was  chairman.     The  prohibition 
of  slavery  was  made  perpetual,  and  a  fugitive   slave  clause  was 
added  (§  124).     The  Ordinance  covered  only  the  territory  north  of 
the  Ohio,  and  provided  for  not  less  than  three  nor  more  than  five 
States.     Ohio,   Indiana,  Illinois,  Michigan,  and  Wisconsin   have 
been  the  resultant  States.     The  inhabitants  were  to  be  secured  in 
the  equal  division  of  real  and  personal  property  of  intestates  to 
the  next  of  kin  in  equal  degree.     At  first  Congress  was  to  appoint 
the  governor,    secretary,   judges,  and   militia  generals,   and   the 
governor  and  judges  were  to  make  laws  subject  to  the  veto  of  Con 
gress.     When  the  population  reached  5000  the  inhabitants  were 
to  have  an  assembly  of  their  own,  to  consist  of  the  governor,  a 
legislative  council  of  five,  selected  by  Congress  from  ten  nomina 
tions  by  the  lower  house,  and  a  lower  house  of  representatives  of 
one  delegate   for  every  500  inhabitants.      This  assembly  was  to 
choose  a  delegate  to  sit,  but  not  to  vote,  in  Congress,  and  was  to 
make  laws  not  repugnant  to  "the  articles  of  fundamental  com 
pact,"  which  were  as  follows: — the  new  States  or  Territories  were 
to  maintain  freedom  of  worship,  the  benefits  of  the  writ  of  habeas 
corpus,  trial  by  jury,  proportionate  representation,  bail,  moderate 
fines  and  punishments,  and  the  preservation  of  liberty,  property, 
and   private   contracts;  they  were  to  encourage  public  education 
and  keep  faith  with  the  Indians ;  they  were  to  remain  for  ever  a 
part  of  the  United  States ;  and  they  were  not  to  interfere  with  the 
disposal  of  the  soil  by  the  United  States,  or  to  tax  the  lands  of  the 
United  States,  or  to  tax  any  citizen  of  the  United  States  for  the 
use  of  the  Mississippi  or  St  Lawrence  rivers.     These  articles  were 
to   be   unalterable  unless  by  mutual  consent  of  a  State  and  the 
United  States.     The  transformation  of  the  Territory,  with  its  quite 
limited  government,  into  a  State,  with  all  the  powers  of  an  original 
State,  was  promised  by  Congress  as  soon  as  the  population  should 
reach  60,000.  . 

97.  The   constitution,  which  was  adopted  almost  immediately 
afterwards,  provided  merely  that  "Congress  shall  have  power  to 
dispose  of,  and  make  all  needful  rules  and  regulations  respecting, 
the  territory  or  other  property  belonging  to  the  United  States," 
and  that  "new  States  may  be  admitted  by  the  Congress  into  the 
Union."     Opinions  have  varied  as  to  the  force  of  the  Ordinance  of 
1787.     The  Southern  school  of  writers  have  naturally  been  inclined 
to  consider  it  ultra  vires  and  void ;  and  they  adduce  the  fact  that 
the  new  Congress  under  the  constitution  thought  it  necessary  to 
re-enact  the  Ordinance.     The  opposite  school  have  inclined  to  hold 
the  Ordinance  as  still  in  force.     Even  as  to  the  territorial  provision 
of  the  constitution,  opinions  have  varied.     The  Dred  Scott  decision 
held  that  it  applied  only  to  the  territory  then  in  possession  of  the 
United  States,  and  that  territory  subsequently  acquired,  by  con- 
quest  or  purchase,  was  not  to  be  governed  by  Congress  with  absolute 
power,  but  subject  to  constitutional  limitations. 

98.  In  the  interval  of  the  settlement  of  the  territorial 
question,  the  affairs  of  the  "  league  of  friendship  "  known 
as  the  United  States  had  been  going  from  bad  to  worse, 
culminating  in  1786.  The  public  debt  amounted  in  1783 
to  about  $42,000,000,  of  which  £8,000,000  was  owed 
abroad — in  Holland,  France,  and  Spain.  Congress  had 
no  power  to  levy  taxes  for  the  payment  of  interest  or 
principal ;  it  could  only  make  requisitions  on  the  States. 


In  the  four  years  ending  in  1786  requisitions  had  been 
made  for  $10,000,000,  and  the  receipts  from  them  had 
amounted  to  but  one-fourth  of  what  had  been  called  for. 
Even  the  interest  on  the  debt  was  falling  into  arrears,  and 
the  first  instalment  of  the  principal  fell  due  in  1787.  To  Diffi- 
pay  this,  and  subsequent  annual  instalments  of  61,000,000,  c«lties 
was  quite  impossible.  Robert  Morris,  the  financier  of  the  feje^ 
revolution, resigned  in  1783,  "rather  than  be  the  minister  tion  ; 
of  injustice,"  hoping  thus  to  force  upon  the  States  the 
necessity  of  granting  taxing  powers  to  Congress.  Wash 
ington,  on  retiring  from  the  command-in-chief,  wrote  a 
circular  letter  to  the  governors  of  all  the  States,  urging 
the  necessity  of  granting  to  Congress  some  power  to 
provide  a  national  revenue.  Congress  (April  18,  1783) 
appealed  to  the  States  for  power  to  levy  specific  duties  on 
certain  enumerated  articles,  and  5  per  cent,  on  others. 
It  was  believed  that  with  these  duties  and  the  requisi 
tions,  which  were  now  to  be  met  by  internal  taxation, 
$2,500,000  per  annum  could  be  raised.  Some  of  the 
States  ratified  the  proposal ;  others  ratified  it  with 
modifications ;  others  rejected  it,  or  changed  their  votes  ; 
and  it  never  received  the  necessary  ratification  of  all  the 
States.  The  obedience  to  the  requisitions  grew  more  lax. 
Some  of  the  States  paid  them ;  others  pleaded  poverty,  and 
allowed  more  or  less  of  them  to  run  into  arrears ;  others 
offered  to  pay  in  their  own  depreciated  paper  currency  ;  and 
others  indignantly  refused  to  pay  in  any  currency  until  the 
delinquent  States  should  pay  all  their  obligations.  In  1786 
a  committee  of  Congress  reported  that  any  further  reliance 
on  requisitions  would  be  "  dishonourable  to  the  understand 
ings  of  those  who  entertain  such  confidence." 

99.  In  the  States  the  case  was  even  worse.  Some  of  of  the 
them  had  been  seduced  into  issuing  paper  currency  in  States ; 
such  profusion  that  they  were  almost  bankrupt.  Great 
Britain,  in  the  treaty  of  peace,  had  recognized  the  inde 
pendence  of  the  individual  States,  naming  them  in  order  ; 
and  her  Government  followed  the  same  system  in  all  its 
intercourse  with  its  late  colonies.  Its  restrictive  system 
was  maintained,  and  the  States,  vying  with  each  other 
for  commerce,  could  adopt  no  system  of  counteracting 
measures.  Every  possible  burden  was  thus  shifted  to 
American  commerce ;  and  Congress  could  do  nothing, 
for,  though  it  asked  for  the  power  to  regulate  commerce 
for  fifteen  years,  the  States  refused  it.  The  decisions  of 
the  various  State  courts  began  to  conflict,  and  there  was 
no  power  to  reconcile  them  or  to  prevent  the  conse 
quences  of  the  divergence.  Several  States,  towards  the 
end  of  this  period,  began  to  prepare  or  adopt  systems  of 
protection  of  domestic  productions  or  manufactures,  aimed 
at  preventing  competition  by  neighbouring  States.  The 
Tennessee  settlers  were  in  insurrection  against  the  authority 
of  North  Carolina ;  and  the  Kentucky  settlers  were  appa 
rently  disposed  to  cut  loose  from  Virginia,  if  not  from  the 
United  States.  Poverty,  with  the  rigid  execution  of  pro 
cess  for  debt,  drove  the  farmers  of  western  Massachusetts 
into  an  insurrection  which  the  State  had  much  difficulty 
in  suppressing;  and  Congress  was  so  incompetent  to  aid 
Massachusetts  that  it  was  driven  to  the  expedient  of 
imagining  an  Indian  war  in  that  direction,  in  order  to 
transfer  troops  thither.  Congress  itself  was  in  danger  of  Con- 
of  disappearance  from  the  scene.  The  necessity  for  the  gress- 
votes  of  nine  of  the  thirteen  States  for  the  passage  of 
important  measures  made  the  absence  of  a  State's  dele 
gation  quite  as  effective  as  a  negative  vote.  In  order  to 
save  the  expense  of  a  delegation,  the  States  began  to 
neglect  the  election  of  them,  unless  they  had  some  object 
to  obtain  by  their  attendance.  It  was  necessary  for  Con 
gress  to  make  repeated  and  urgent  appeals  in  order  to 
obtain  a  quorum  for  the  ratification  of  the  treaty  of  peace 
with  Great  Britain.  In  1781  Congress  even  broke  up  in 
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disgust,  and  the  French  minister  reported  to  his  Govern 
ment — "  There  is  now  in  America  no  general  government, 
— neither  Congress,  nor  president,  nor  head  of  any  one 
administrative  department."  Everywhere  there  were  symp 
toms  of  a  dissolution  of  the  Union. 

100.  Congress  was  evidently  incompetent  to  frame  a 
new  plan  of  national  government ;  its  members  were  too 
dependent  on  their  States,  and  would  be  recalled  if  they 
took  part  in  framing  anything  stronger  than  the  Articles. 
Proposals  The  idea  of  a  convention  of  the  States,  independent  of 
for  a  Congress,  was  in  the  minds  and  mouths  of  many ;  Thomas 
toon™11  Paine  had  suggested  it  as  long  ago  as  his  Common  Sense 
pamphlet :  "  Let  a  continental  conference  be  held,  to 
frame  a  continental  charter,  drawing  the  line  of  business 
and  jurisdiction  between  members  of  Congress  and  mem 
bers  of  assembly."  To  a  people  as  fond  of  law  and  the 
forms  of  law  as  the  Americans  there  was  a  difficulty  in 
the  way.  The  Articles  had  provided  that  no  change 
should  be  made  in  them  but  by  the  assent  of  every  State 
legislature.  If  the  work  of  such  a  convention  was  to  be 
subject  to  this  rule,  its  success  would  be  no  greater  than 
that  of  Congress ;  if  its  plan  was  to  be  put  into  force  on 
the  ratification  of  less  than  the  whole  number  of  States, 
the  step  would  be  more  or  less  revolutionary.  In  the  end 
the  latter  course  was  taken,  though  not  until  every  other 
expedient  had  failed  ;  but  the  act  of  taking  it  showed  the 
underlying  consciousness  that  union,  independence,  and 
nationality  were  now  inextricably  complicated,  and  that 
the  thirteen  had  become  one  in  some  senses. 

101.  The  country  drifted  into  a  convention  by  a  round 
about  way.  The  navigation  of  Chesapeake  Bay  needed 
regulation  ;  and  the  States  of  Maryland  and  Virginia, 
having  plenary  power  in  the  matter,  appointed  delegates  to 
arrange  such  rules.  The  delegates  met  (1785)  at  Washing 
ton's  house,  Mount  Vernon ;  and  Maryland,  in  adopting 
their  report,  proposed  a  meeting  of  commissioners  from  all 
the  States  to  frame  commercial  regulations  for  the  whole. 
Virginia  acceded  at  once,  and  named  Annapolis,  in  Mary- 
Conven-  land,  as  the  place.  The  convention  met  (1786),  but  only 
17*86°*  ^ve  States  were  represented,  and  their  delegates  adjourned, 
after  recommending  another  convention  at  Philadelphia 
in  May  1787. 

Conven-  102.  Congress  had  failed  in  its  last  resort — a  proposal 
r7S7°f  ^iafc  ^e  States  shovel  grant  it  the  impost  power  alone  ; 
New  York's  veto  had  put  an  end  to  this  last  hope.  Con 
fessing  its  helplessness,  Congress  approved  the  call  for  a 
second  convention ;  twelve  of  the  States  (all  but  Rhode 
Island)  chose  delegates ;  and  the  convention  met  at  Phil 
adelphia  (May  14,  1787),  with  an  abler  body  of  men  than 
had  been  seen  in  Congress  since  the  first  two  Continental 
Congresses.  Among  others,  Virginia  sent  Washington, 
Madison,  Edmund  Randolph,  George  Mason  (p.  789), 
and  George  Wythe;  Pennsylvania  Franklin,  Robert  and 
Gouverneur  Morris,  and  James  Wilson ;  Massachusetts 
Rufus  King,  Gerry,  and  Strong ;  Connecticut  William  S. 
Johnson,  Sherman,  and  Ellsworth;  New  York  Hamilton; 
New  Jersey  Paterson ;  and  South  Carolina  the  two  Pinck- 
neys  (p.  790)  and  Rutledge.1  With  hardly  an  exception 


1  The  following  were  some  of  the  members  of  the  convention  not 
elsewhere  noticed.  — OLIVER  ELLSWORTH  was  born  at  Windsor,  Conn. , 
April  29,  1745,  and  died  at  his  birthplace  Nov.  26,  1807.  He 
graduated  at  Princeton  College  in  1766,  became  a  lawyer,  and  judge 
of  the  superior  court  of  his  State,  and  in  1796  was  appointed  chief- 
justice  of  the  United  States  Supreme  Court.  He  was  sent  on  a 
mission  to  France  in  1799,  and  resigned  his  place  as  chief-justice  in 
1800. — ELBRIDGE  GERRY  was  born  at  Marbleheacl,  Mass.,  July  17, 
1744,  and  died  at  Washington,  Nov.  23,  1814.  He  graduated  at 
Harvard  College  in  17G2,  was  a  member  of  the  Continental  Congress, 
1776-1780  and  1783-1785,  and  of  the  Congress  under  the  constitu 
tion,  1789-1793.  He  was  elected  vice-president  by  the  Democratic 
party  in  1812,  and  died  in  office. — RUFUS  KING  was  born  at  Scar 
borough,  Mass,  (now  Maine),  March  24,  1755,  and  died  at  Jamaica, 


the  fifty-five  delegates  were  clear-headed,  moderate  men, 
with  positive  views  of  their  own,  and  firm  purpose,  but 
with  a  willingness  to  compromise. 

103.  Washington  was  chosen  to  preside,  and  the  con 
vention  began  the  formation  of  a  new  constitution,  instead 
of  proposing  changes  in  the  old  one.     Two  parties  were 
formed  at  once.     The  Virginia  delegates  offered  a  plan,  The  Vir- 
proposing   a    Congress    of  two  houses,  having  power  to  8inia 
legislate  on  national  subjects,  and  to  compel  the  States  p 

to  fulfil  their  obligations.  This  is  often  spoken  of  as  a 
"  national  plan,"  but  very  improperly.  It  was  a  "  targe 
State  "  plan,  proposed  by  those  States  which  had  or  hoped 
for  a  large  population.  It  meant  to  base  representation 
in  both  houses  on  population,  so  that  the  large  States 
could  control  both  of  them,  and  it  left  the  appointment  of 
the  president  or  other  executive  and  the  Federal  judges  to 
Congress, — so  that  the  whole  administration  of  the  non 
government  would  fall  under  large-State  control.  On  be 
half  of  the  "small  States"  Paterson  of  New  Jersey  brought  The  New 
in  another  plan.  It  continued  the  old  Confederation,  with  Jerse7 
its  single  house  and  equal  State  vote,  but  added  the  power  p  an' 
to  regulate  commerce  and  raise  a  revenue,  and  to  compel 
the  States  to  obey  requisitions.  The  State  representation 
was  fortunate.  New  Hampshire's  delegates  did  not  attend 
until  after  those  of  New  York  (then  classed  as  a  small 
State)  had  retired  from  the  convention  in  anger  at  its  evi 
dent  drift  towards  the  "  large-State  "  plan.  The  large 
States  had  a  general  majority  of  six  to  five,  but  the  constant 
dropping  off  of  one  or  more  votes,  on  minor  features,  from 
their  side  to  that  of  the  small  States  prevented  the  hasty 
adoption  of  any  radical  measures.  Nevertheless,  the  final 
collision  could  not  be  evaded ;  the  basis  of  the  two  plans 
was  in  the  question  of  one  or  two  houses,  of  equal  or  pro 
portionate  State  votes,  of  large-State  supremacy  or  of  State 
equality.  In  July  the  large  States  began  to  show  a  disposi 
tion  to  force  their  plan  through,  and  the  small  States  began 
to  threaten  a  concerted  withdrawal  from  the  convention. 

104.  The  Connecticut  delegates,  from  their  first  appear-  The  com- 
ance  in  the  convention,  had  favoured  a  compromise.    They  promise, 
had  been  trained  under  the  New  England  system,  in  which 

the  assemblies  were  made  up  of  two  houses,  one  repre- 

N.Y.,  April  29,  1827.  He  graduated  at  Harvard  College  in  1777, 
and  served  as  a  Massachusetts  member  of  the  Continental  Congress 
from  1784  to  1786.  Removing  to  New  York,  he  was  elected  United 
States  senator  from  that  State,  serving  in  1789-96,  and  was  minister 
to  Great  Britain  from  1796  to  1803.  From  1804  to  1812  he  was  the 
Federalist  candidate  for  the  vice-presidency. — EDMUND  RANDOLPH 
was  born  in  Virginia,  Aug.  10,  1753,  and  died  in  Frederick  county, 
Va.,  Sept.  12,  1813.  He  became  a  lawyer,  and,  though  the  son  of 
a  leading  royalist,  entered  the  American  revolutionary  army  as 
Washington's  aide-de-camp.  He  served  as  governor  of  his  State, 
and  as  attorney-general  and  secretary  of  state  under  Washington,  re 
signing  in  1795  because  of  the  discovery  that  he  was  in  correspond 
ence  with  the  French  minister.— JOHN  RUTLEDGE  was  born  at 
Charleston,  S.C.,  in  1739,  and  died  July  23,  1800.  He  studied  law 
at  the  Temple  (London),  served  in  the  Continental  Congress,  1774, 
was  governor  of  his  State  from  1779  to  1782,  and  afterwards  was 
chief  justice. — ROGER  SHERMAN  was  born  at  Newton,  Mass.,  April 
19,  1721,  and  died  at  New  Haven,  Conn.,  July  23,  1793.  He 
was  a  shoemaker,  who,  removing  to  New  Milford,  Conn.,  studied 
law,  and  served  as  judge  of  a  State  court  from  1765  to  1789,  as 
member  of  the  house  of  representatives  from  1789  to  1791,  and  as 
United  States  senator  from  1791  to  1793. — JAMES  WILSON  was  born 
near  St  Andrews,  Scotland,  about  1742,  and  died  at  Edenton,  N.C. , 
Aug.  28,  1798.  Emigrating  to  the  United  States  in  1766,  he  studied 
law,  served  in  the  Continental  Congress  (1775-78, 1782-83,  and  1785- 
87),  and  was  one  of  the  justices  of  the  United  States  Supreme  Court 
from  1789  until  his  death.  Wilson's  reputation  as  an  able  lawyer  has 
been  growing  of  late,  and  hardly  any  member  of  the  convention  ranks 
higher  than  he  for  profound  insight  into  the  real  nature  of  the  govern 
ment  and  constitution  of  the  United  States. — GEORGE  WYTHE  was 
born  in  Elizabeth  county,  Va.,  in  1726,  and  died  at  Richmond,  Va., 
June  8,  1806.  He  was  educated  at  William  and  Mary  College, 
studied  law,  and  was  a  member  of  the  Virginia  legislature  from  1758, 
and  of  the  Continental  Congress  in  1775.  He  was  chancellor  of  his 
State  from  1778  until  1798. 
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senting  the  people  of  the  whole  State,  according  to  popula 
tion,  and  the  other  giving  an  equal  representation  to  the 
towns.  They  proposed  that  the  new  Congress  should  be 
made  up  of  two  houses,  one  representing  the  States  in  pro 
portion  to  their  population,  the  other  giving  an  equal  vote 
to  each  State.  At  a  dead-lock,  the  convention  referred  the 
proposition  to  a  committee,  and  it  reported  in  favour  of 
the  Connecticut  compromise.  Connecticut  had  been  voting 
in  the  large-State  list,  and  the  votes  of  her  delegates  could 
not  be  spared  from  their  slender  majority ;  now  another 
of  the  large  States,  North  Carolina,  came  over  to  Con 
necticut's  proposal,  and  it  was  adopted.  Thus  the  first 
great  struggle  of  the  convention  resulted  in  a  compromise, 
which  took  shape  in  the  peculiar  feature  of  the  constitu 
tion,  the  senate. 

105.  The  little  States  were  still  anxious,  in  every  new 
question,  to  throw  as  much  power  as  possible  into  the 
hands  of  their  special  representative,  the  senate  ;  and  that 
body  thus    obtained   its  power  to   act   as  an   executive 
council  as  a  restraint  on  the  president  in  appointments 

The  and  treaties.  This  was  the  only  survival  of  the  first 
work  of  alignment  of  parties ;  but  new  divisions  arose  on  almost 
,he  con-  every  proposal  introduced.  The  election  of  the  president 
was  given  at  various  times  to  Congress  and  to  electors 
chosen  by  the  State  legislatures  ;  and  the  final  mode  of 
choice,  by  electors  chosen  by  the  States,  was  settled  only 
two  weeks  before  the  end  of  the  convention,  the  office  of 
vice-president  coming  in  with  it.  The  opponents  and 
supporters  of  the  slave  trade  compromised  by  agreeing  not 
to  prohibit  it  for  twenty  years.  Another  compromise 
included  three-fifths  of  the  slaves  in  enumerating  popula 
tion  for  representation.  This  was  the  provision  which 
gave  the  slave-holders  abnormal  power  as  the  number  of 
slaves  increased ;  for  a  district  in  the  "  black  belt  "  of  the 
South,  while  three-fifths  of  its  slaves  were  enumerated, 
really  gave  representation  to  its  few  whites  only. 

106.  Any  explanation  of  the  system  introduced  by  the  constitu 
tion  must  start  with  the  historical  fact  that,  while  the  national 
government  was  practically  suspended,  from  1776  until  1789,  the 
only  power  to  which  political  privileges  had  been  given  by  the 
people  was  the  States,  and  that  the  State  legislatures  were,  when 
the  convention  met,  politically  omnipotent,  with  the  exception  of 
the  few  limitations  imposed  on  them  by  the  early  State  constitu 
tions,  which  were  not  at  all  so  searching  or  severe  as  those  of  more 
recent  years.     The  general  rule,  then,  is  that  the  Federal  Govern 
ment  has  only  the  powers  granted  to  it  by  the  Federal  constitution, 
while  the  State  has  all  governmental  powers  not  forbidden  to  it  by 
the  State  or  the  Federal  constitution.     But  the  phrase  denning  the 
Federal  Government's  powers  is  no  longer   "  expressly  granted," 
as  in  the  Articles  of  Confederation,  but  merely  ' '  granted, "  so  that 
powers  necessary  to  the  execution  of  granted  powers  belong  to  the 
Federal  Government,  even  though  not  directly  named  in  the  con 
stitution.     This  question  of  the  interpretation,  or  "construction," 
of  the  constitution  is  at  the  bottom  of  real  national  politics  in  the 
United  States:  the  minimizing  parties  have  sought  to  hold  the 
Federal  Government  to  a  strict  construction  of  granted  powers, 
while  their  opponents  have  sought  to  widen  those  powers  by  a 
broad  construction  of  them.     The  strict-construction  parties,  when 
they  have  come  into  power,  have  regularly  adopted  the  practice  of 
their  opponents,  so  that  construction  has  pretty  steadily  broadened ; 
the  power  to    "regulate  commerce  between  the  States"   is  now 
interpreted  so  as  to  include  the  power  of  Congress  to  regulate  the 
fares  and  contracts  of  railways  engaged  in  inter-State  commerce 
(§  327),  which  would  have  been  deemed  preposterous  in  1787. 

107.  Popular  sovereignty,  then,  is  the   basis  of  the  American 
system.     But  it  does  not,  as  does  the  English  system,  choose  its 
legislative  body  and  leave  unlimited  powers  to  it.     It  makes  its 

The  • '  constitution  "  the  permanent  medium  of  its  orders  or  prohibitions 
consti-  to  all  branches  of  the  Federal  Government  and  to  many  branches 
tution.  of  the  State  Governments:  they  must  do  what  the  constitution 
directs  and  leave  undone  what  it  forbids.  The  people,  therefore, 
are  continually  laying  their  commands  on  their  Governments;  and 
they  have  instituted  a  system  of  Federal  courts  to  ensure  obedience 
to  their  commands.  An  English  court  must  obey  the  Act  of 
Parliament ;  the  American  court  is  bound  and  sworn  to  obey  the 
constitution  first,  and  the  Act  of  Congress  or  of  the  State  legisla 
ture  only  so  far  as  it  is  warranted  by  the  constitution.  But  the 
American  court  does  not  deal  directly  with  the  Act  in  question  ; 


it  deals  with  individuals  who  have  a  suit  before  it.  One  of  these 
individuals  relies  on  an  Act  of  Congress  or  of  a  State  legislature  ; 
the  Act  thus  comes  before  the  court  for  examination  ;  and  it  sup 
ports  the  Act  or  disregards  it  as  "unconstitutional,"  or  in  violation 
of  the  constitution.  If  the  court  is  one  of  high  rank  or  reputation, 
or  one  to  which  a  decision  may  be  appealed,  as  the  United  States 
Supreme  Court,  other  courts  follow  the  precedent,  and  the  law  falls 
to  the  ground.  The  court  does  not  come  into  direct  conflict  with 
the  legislative  body  ;  and,  where  a  decision  would  be  apt  to  pro 
duce  such  a  conflict,  the  practice  has  been  for  the  court  to  regard 
the  matter  as  a  "  political  question  "  and  refuse  to  consider  it. 

108.  The  preamble  states  that  "  we,  the  people  of  the  United  The 
States,"  establish  and  ordain  the  constitution.     Events  have  shown  preamble, 
that  it  was  the  people  of  the  whole  United  States  that  established 

the  constitution,  but  the  people  of  1787  seem  to  have  inclined 
to  the  belief  that  it  was  the  people  of  each  State  for  itself.  This 
belief  was  never  changed  in  the  South  ;  and  in  1861  the  people  of 
that  section  believed  that  the  ordinances  of  secession  were  merely 
a  repeal  of  the  enacting  clause  by  the  power  which  had  passed 
it,  the  people  of  the  State. 

109.  The  original  constitution  was  in  seven  articles.     The  first 
related  to  the  organization  and  powers  of  Congress,  which  consists 

of  a  senate  and  house  of  representatives.     Representatives  are  to  The 
be  inhabitants  of  the  State  for  which  they  are  chosen,  to  be  twenty-  house  of 
five  years  old  at  least,  and  are  to  serve  two  years.     Each  house  of  represen- 
represeutatives  thus  lasts  for  two  years,  and  this  period  is  usually  tatives. 
known  as  "  a  Congress  ";  the  fiftieth  Congress  will  expire  March  4, 
1889,  having  completed  the  first  century  of  the  constitution.    Repre 
sentatives  are  assigned  to  the  States  in  proportion  to  population, 
and  this  fact  forced  the  provision  for  a  decennial  census,  the  first 
appearance  of  such  a  provision  in  modern  national  history.     The 
first  census  was  taken  in  1790.     Apportionment  of  representatives 
from  1883  until  1893  is  governed  by  the  census  of  1880  ;  by  Act  of 
Congress  the  number  154,325  is  the  divisor  into  a  State's  popula 
tion  which  fixes  the  number  of  the  State's  representatives,    the 
whole  number  of  representatives  being  325,  with  eight  delegates 
from  the  Territories,  having  seats  and  the  right  to  debate  but  not 
to  vote.     The  house  elects  its  speaker  and  other  officers,  and  has 
the  power  of  impeachment. 

up.  The  legislature  of  each  State  elects  two  senators,  to  serve  The 
for  six  years  ;  and  no  State  can  ever  be  deprived  of  its  equal  share  senate, 
of  representation  except  by  its  own  consent.  The  senators  are 
divided  into  three  classes,  the  term  of  one  class  expiring  every  two 
years.  Six  years  are  therefore  necessary  to  completely  change  the 
composition  of  the  senate,  and  it  is  considered  a  continuous  body. 
Senators  are  to  be  at  least  thirty  years  old,  and  must  be  inhabit 
ants  of  the  States  from  which  they  are  chosen  and  citizens  of  the 
United  States  for  at  least  nine  years  previous  to  their  election. 
The  vice-president  presides  over  the  senate,  having  no  vote  unless 
in  case  of  an  equal  division.  But  the  legislative  provision  (con 
tinuing  until  1887)  that  the  death  or  disability  of  the  president 
and  vice-president  devolved  the  office  of  president  on  the  presiding 
officer  pro  tempore  of  the  senate  made  that  officer  one  of  great 
possible  importance,  and  the  vice-president  regularly  retired  just 
before  the  end  of  a  session,  so  that  a  pro  tempore  officer  might  be 
selected  (§  117). 

in.  All  officers  of  the  United  States  are  open  to  impeachment  Impeach- 
by  the  house  of  representatives,  the  impeachment  to  be  tried  by  nient. 
the  senate,  and  the  penalty  to  be  no  more  than  removal  and  dis 
qualification  to  serve  further  under  the  United  States.     When  the 
president  is  tried,  the  chief  justice  of  the  Supreme  Court  presides. 

112.  The  members  of  both  houses  are  privileged  from  arrest  and  Both 
from  being  questioned  elsewhere  for  words  spoken  in  debate.     Each  houses, 
house  passes  on  the  election  of  its  own  members  ;  but  an  Act  of 
Congress  may  control  the  Acts  of  the  State  legislature  as  to  time, 
place,  and  manner  of  elections,  except  as  to. the  place  of  choosing 
senators,  in  which  the  legislature  remains  supreme.     Congress  has 
exercised  the  power  by  passing  a  general  election  law.     The  two 
houses  cannot  adjourn  to  another  place,  or  for  more  than  three 

days,  unless  by  common  consent.  Their  members  are  paid  by  the 
United  States,  and  must  not  be  office-holders  or  receive  any  office 
created  or  increased  in  pay  during  their  term  of  service  in  Con 
gress. 

113.  "When  a  bill  passes  both  houses  it  goes  to  the  president.  Veto 
If  he  signs  it  becomes  law.     If  he  holds  it  without  signing  for  power, 
ten   days   (Sundays  excepted)  it  becomes  laAV,  unless  the  final 
adjournment  of  Congress  comes  in  the  ten  days.     All  bills  passed 

in  the  last  ten  days  of  a  Congress  are  therefore  at  the  mercy  of  the 
president :  he  can  prevent  them  from  becoming  laws  by  simply 
retaining  them.  If  the  president  decides  to  veto  a  bill  he  returns 
it,  with  a  statement  of  his  objections,  to  the  house  in  which  it 
originated.  It  can  then  only  become  law  by  the  vote  of  two-thirds 
of  both  houses. 

1 14.  The  powers  of  Congress  are  fully  stated.     The  first  is  to  Powers 
"lay  and  collect  taxes,  duties,  imposts,  and  excises,  [in  order]  to  of  Con- 
pay  the  debts  and  provide  for  the  common  defence  and  general  gress. 
welfare  of  the  United  States. "    The  words  in  brackets  are  not  in 
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the  original,  but  they  are  included  in  construction  by  all  respect 
able  authorities,  as  essential  to  its  meaning ;  any  other  construc 
tion  would  give  Congress  absolute  power  over  whatever  it  thought 
to  be  for  "the  common  defence  or  general  welfare."  Duties,  &c., 
are  to  be  uniform  throughout  the  United  States.  Other  powers 
are — to  borrow  money;  to  regulate  foreign  and  domestic  commerce; 
to  make  rules  for  naturalization,  and  bankruptcy  laws ;  to  coin 
money,  regulate  the  value  of  foreign  coins,  and  fix  the  standard 
of  weights  and  measures;  to  punish  the  counterfeiting  of  Federal 
securities  and  current  coin  ;  to  establish  post-offices  and  post-roads ; 
to  establish  patent  and  copyright  systems ;  to  establish  courts 
inferior  to  the  supreme  court ;  to  punish  offences  on  the  high  seas 
or  against  international  law;  to  declare  war,  grant  letters  of 
marque  and  reprisal,  and  make  rules  for  captures;  to  raise  and 
support  armies,  no  appropriation  to  be  for  more  than  two  years ; 
to  provide  and  maintain  a  navy ;  to  make  articles  of  war ;  to  use 
the  militia  of  the  States  in  executing  Federal  laws,  suppressing 
insurrections,  and  repelling  invasions ;  to  provide  for  organizing, 
arming,  and  disciplining  this  militia,  leaving  the  States  to  appoint 
the  officers  and  carry  out  the  system ;  to  establish  a  national  capital 
or  Federal  district  (the  District  of  Columbia,  containing  the  city  of 
Washington),  and  to  exercise  exclusive  powers  of  legislation  over 
it,  and  over  sites  for  forts,  dockyards,  &c.,  bought  by  permission 
of  the  States;  and,  finally,  "to  make  all  laws  which  shall  be 
necessary  and  proper  for  carrying  into  execution  the  foregoing 
powers,  and  all  other  powers  vested  by  this  constitution  in  the 
Government  of  the  United  States,  or  in  any  department  or  office 
thereof."  This  last  power  has  been  the  subject  of  most  debate.  It 
was  urged  that,  unless  an  Act  of  Congress  was  strictly  "  necessary  " 
for  the  execution  of  one  of  the  granted  powers,  it  was  invalid. 
The  Supremo  Court  has  held  that  the  Act  need  not  be  "absolutely 
necessary,"  or  even  "very  necessary," — that  it  is  enough  if  it  is 
"necessary."  As  the  decision  of  the  necessity  is  with  the  legis 
lative  body,  the  word  opens  a  wide  sweep  for  construction  ;  but  it 
has  always  furnished  a  barricade  which  the  opponents  of  a  bill 
have  often  found  very  strong. 

Powers          115.   The  real  sovereignty  which  made  the  constitution  shows 
forbidden  itself  in  a  double  series  of  prohibitions — on  the  Federal  Govern- 
to  the       ment  and  on  the  States.     The  Federal  Government  shall  not  sus- 
Federal     pend  the  privilege  of  the  writ  of  habeas  corpus  except  in  case  of 
Govern-    rebellion  or  invasion,  when  the  public  safety  requires  it.     Since 
ment ;       the  Civil  War  the  Supreme  Court  has  decided  that  the  writ  itself 
can  never  be  suspended  while  the  courts  are  open,  that  the  Federal 
Government  may  suspend  the  privilege  of  the  writ  as  to  classes  of 
persons  directly  interested  in  the  war,  but  that  the  writ  is  still  to 
issue  and  the  court  to  decide  whether  the  applicant  comes  within 
the  excepted  classes  or  not.     Congress  must  not  pass  any  bill  of 
attainder  or  ex  post  facto  law,  tax  exports,  give  commercial  prefer 
ence  to  the  ports  of  one  State  over  those  of  another,  lay  direct 
taxes  except  in  proportion  to  census  population,  or  grant  any  title 
of  nobility.     Money  is  to  be  taken  from  the  treasury  only  in  con 
sequence  of  appropriations  made  by  law.     And  no  person  in  the 
service  of  the  United  States  may  accept  any  gift  or  title  from  a 
foreign  power  without  consent  of  Congress. 

to  the  1 16.  The  States  are  absolutely  forbidden  to  make  treaties  of  any 

States.  kind,  to  grant  letters  of  marque  and  reprisal,  to  coin  money,  to 
emit  bills  of  credit,  to  make  anything  but  silver  a  legal  tender,  to 
grant  any  title  of  nobility,  to  pass  any  bill  of  attainder,  ex  post 
facto  law,  or  law  impairing  the  obligation  of  contracts.  It  follows 
from  the  last  clause  that  States  cannot  pass  bankruptcy  laws.  The 
States  are  forbidden,  except  by  consent  of  Congress,  to  lay  any 
duties  on  imports  or  exports,  except  inspection  charges,  to  be  paid 
into  the  Federal  treasury;  to  lay  any  tonnage  duties;  to  keep  troops 
(a  word  which  does  not  cover  militia)  or  ships  in  peace ;  to  make 
any  agreement  with  another  State  or  with  a  foreign  power ;  or  to 
engage  in  war  unless  actually  invaded. 

The  pre-  117.  The  president  is  to  be  a  native  citizen,  at  least  thirty-five 
sident  years  old,  and  at  least  fourteen  years  a  resident  within  the  United 
and  his  States.  He  is  paid  by  the  United  States ;  and  his  salary  is  not  to 
powers,  be  increased  or  diminished  by  Congress  during  his  term :  the  Act 
must  apply  to  the  successors  of  the  president  who  signs  the  Act. 
He  is  sworn  to  execute  his  office  faithfully,  and  to  "  preserve,  pro 
tect,  and  defend  the  constitution  of  the  United  States."  In  case  of 
his  death,  resignation,  or  inability  (by  impeachment  or  otherwise) 
the  vice-president  succeeds  him ;  and,  in  case  of  the  inability  of 
both,  the  members  of  the  cabinet  succeed  in  a  prescribed  order, 
according  to  the  Presidential  Succession  Act  of  1386.  The  president 
has  the  veto  power  already  described,  sends  messages  to  Congress 
on  the  state  of  the  Union  or  on  special  subjects,  convenes  either 
house  or  both  on  extraordinary  occasions,  receives  foreign  envoys, 
commissions  officers  of  the  United  States,  and  oversees  the  execu 
tion  of  the  laws  passed  by  Congress.  He  makes  treaties ;  but  no 
treaty  is  valid  unless  passed  by  the  senate  by  a  two-thirds  vote  of 
those  present.  He  appoints  ministers  and  consuls,  judges,  and  all 
other  officers  whose  appointment  Congress  has  not  vested  in  other 
officers ;  but  presidential  appointments  must  be  confirmed  by  the 
senate,  though  the  president  may  make  temporary  appointments 


during  the  recess  of  the  senate,  to  hold  until  the  end  of  their  next 
session.  He  is  commander-in-chief  of  the  army  and  navy,  and 
has  power  of  pardon  or  reprieve  for  offences  against  Federal  laws, 
except  in  case  of  impeachment.  And  he  may  call  upon  heads  of 
departments  for  an  opinion  in  writing  on  any  subject  relating  to 
his  department. 

118.  The  last   clause  has  evolved  the  "cabinet,"  a  term  not  The 
known  in  the  constitution.      When  Congress  has  by  law  organized  cabinet, 
a  department,  its  leading  officer  is  called  its  secretary.     There  are 

now  (1887)  seven  departments,— those  of  state,  of  the  treasury,  of 
war,  of  the  navy,  of  the  post-office,  of  the  interior,  and  of  justice ; 
and  departments  of  agriculture  and  of  labour  have  been  proposed. 
The  secretaries  are  selected  by  the  president  and  are  confirmed  by 
the  senate,  but  are  not  responsible  to  any  one  but  the  president. 
Nor  is  he  bound  by  their  individual  opinions,  or  even  by  an 
unanimous  opinion  from  one  of  their  periodical  meetings.  They 
are  his  advisers  only. 

119.  The  people  have  no  direct  voice  in  the  choice  of  president  The  elec- 
and  vice-president :   they  choose  electors,   each   State  having  as  toral 
many   electors   as   it  has  senators  and  representatives  together  ;  system, 
and  the  electors  choose  the  president  and  vice-president,  meeting 

at  their  State  capitals  for  that  purpose,  and  sending  separate 
certificates  of  their  choice  of  president  and  of  vice-president  to  the 
presiding  officer  of  the  senate  at  Washington.  The  electors  are  to 
be  chosen  in  such  manner  as  the  legislature  of  each  State  shall 
direct ;  and  this  plenary  power  of  the  legislatures  was  the  source 
of  the  unhappy  disputed  election  of  1876-77.  By  Acts  of  Congress, 
the  electors  are  to  be. chosen  on  the  Tuesday  after  the  first  Mon 
day  of  November ;  they  meet  in  their  States  and  vote  on  the 
first  Wednesday  of  December  ;  and  Congress  meets  on  the  second 
Wednesday  of  February  to  witness  the  counting  of  the  electoral 
votes.  The  electors  are  legally  State  officers  ;  and  the  action  of 
their  States  in  regard  to  them  was  evidently  intended  to  be  final. 
Until  1887  Congress  refused  to  provide  for  necessary  proof  of  the 
State's  action,  and  claimed  the  power  to  provide  from  time  to  time 
for  emergencies.  Such  emergencies  were  constantly  occurring ; 
and  Congress,  which  was  meant  to  be  merely  a  witness  of  the  count 
by  the  presiding  officer  of  the  senate,  had  seized,  before  1876, 
a  general  supervisory  power  over  the  electors  and  their  votes. 
This  illegitimate  function  of  Congress  broke  down  in  1876-77, 
for  several  Southern  States  sent  different  sets  of  certificates  ;  the 
two  houses  of  Congress  were  controlled  by  opposite  parties,  and 
could  agree  on  nothing ;  and  an  extra-constitutional  machine,  the 
"electoral  commission,"  was  improvised  to  tide  over  the  difficulty. 
Now  provision  is  made  by  the  Electoral  Count  Act  of  1887  for  the 
State's  certification  of  its  votes  ;  and  the  certificate  which  comes 
in  legal  form  is  not  to  be  rejected  but  by  a  vote  of  both  houses. 
If  there  is  no  majority  of  electoral  votes  for  any  person  for  vice- 
president,  the  senate,  by  a  majority  of  its  members,  chooses  from 
the  two  names  highest  on  the  list.  If  there  is  no  majority  for 
president,  the  house  of  representatives  chooses  one  from  the  three 
names  highest  on  the  list,  each  State  having  one  vote. 

120.  The  electors  were  meant  to  exercise  a  perfect  freedom  of  Powers 
choice,  and  there  are  instances  in  early  years  of  electors  voting  for  of  th» 
personal  friends  of  the  opposite  party.     It  was  originally  provided  electors, 
that  each  elector  was  to  name  two  persons,  without  specifying 
which  was  to  be  president  or  vice-president.    When  the  votes  were 
counted,  the  highest  name  on  the  list,  if  it  had  a  majority  of  all 

the  votes,  obtained  the  presidency,  and  the  next  highest  became 
vice-president.  It  has  been  said  that  the  convention  cut  out  the 
office  of  president  according  to  the  measure  of  George  Washington, 
and  there  was  no  difficulty  while  he  served  :  each  elector  cast  one 
of  his  votes  for  Washington,  and  he  was  chosen  unanimously;  the 
struggle  was  for  the  second  office.  When  he  went  out  of  office  in 
1796  the  parties  began  to  name  candidates  in  advance  for  the  two 
offices ;  the  electors  began  to  feel  bound  to  vote  for  their  party 
candidates ;  and  the  individuality  of  the  electors  disappeared  at 
once.  In  the  election  of  1800  the  electors  of  the  successful  party 
voted  together  like  a  well-drilled  army,  and  the  result  was  that 
the  two  candidates  of  the  successful  party  had  an  equal  vote.  The 
defeated  party  controlled  the  house  of  representatives,  and  their 
efforts  to  choose  Burr  president  instead  of  Jefferson  exasperated  the 
Democrats  and  sealed  the  fate  of  the  old  system.  An  amendment  Tne  12th 
to  the  constitution  was  adopted  in  1804,  changing  the  method  of  amend- 
the  electors  in  voting,  so  that  each  should  vote  separately  for  the  ment. 
two  offices  and  thus  prevent  any  tie  vote  from  this  cause. 

121.  The  constitution  provides  for  one  Supreme  Court,  having  The 
original  jurisdiction  in  cases  affecting  foreign  ministers  and  con-  Federal 
suls,  and  those  to  which  a  State  shall  be  a  party,  and  appellate  courts, 
jurisdiction  from  such  subordinate  courts  as  Congress  should  from 

time  to  time  establish.  All  judges  were  to  hold  office  during  good 
behaviour  (§  237),  and  their  salaries  were  not  to  be  diminished 
during  their  continuance  in  office.  Criminal  trials  were  to  be  by 
jury,  except  in  impeachments,  and  were  to  be  held  within  the  State 
in  which  the  offence  had  been  committed,  or  in  places  assigned  by 
law  for  the  trial  of  offences  committed  outside  the  jurisdiction  of 
any  State.  The  whole  jurisdiction  of  Federal  courts,  covering  both 
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the  original  and  the  appellate  jurisdiction  of  the  Supreme  Court, 
was  clearly  stated.  Federal  courts  were  to  deal  with  all  cases  in 
law  or  equity  arising  under  the  constitution  or  the  laws  or  treaties 
made  under  it;  with  all  cases  affecting  public  ministers  and  consuls, 
or  admiralty  or  maritime  law;  with  suits  by  or  against  the  United 
States  ;  and  with  suits  by  one  State  against  another,  by  a  State 
against  citizens  of  another  State,  by  a  citizen  of  one  State  against 
a  citizen  of  another,  by  a  citizen  of  a  State  against  citizens  of  his 
own  State  when  the  question  was  one  of  a  grant  of  land  from 
different  States,  by  a  State  or  its  citizens  against  foreigners,  or  by 
a  foreigner  against  an  American.  As  the  section  first  stood,  it  was 
open  to  the  construction  of  giving  the  power  to  the  citizen  of  one 
State  to  sue  another  State,  and  the  Supreme  Court  so  construed 
it  in  1793-94.  The  States  at  once  took  the  alarm  ;  and  the  llth 
amendment,  forbidding  suit  against  a  State  under  this  section 
except  by  another  State,  was  ratified  in  1798. 

Organi-  122.  As  soon  as  the  new  Government  was  organized  in  1789,  a 
zation  Judiciary  Act  was  passed,  organizing  the  whole  system  of  inferior 
of  the  Federal  courts.  Subsequent  development  has  not  changed  the 
judiciary,  essential  nature  of  this  first  Act.  The  Supreme  Court  now  consists 
of  a  chief  justice  and  eight  associate  justices ;  there  are  nine  circuit 
courts,  each  consisting  of  a  Supreme  Court  justice  and  a  circuit 
judge  ;  and  fifty-six  district  courts,  each  with  a  district  judge. 
Each  circuit  comprises  several  States  ;  and  the  Supreme  Court 
justices,  in  addition  to  their  circuit  work,  meet  in  bank  annually 
at  Washington.  The  districts  cover  each  a  State  or  a  part  of  a 
State.  Appeal  lies  from  the  district  to  the  circuit  court  when  the 
matter  involved  is  of  a  value  greater  than  $500,  and  from  the 
circuit  to  the  Supreme  Court  when  $5000  or  more  is  involved. 
There  are  also  Territorial  courts  ;  but  these  are  under  the  absolute 
power  of  Congress  over  the  Territories,  and  are  not  covered  by  the 
constitutional  provisions  as  to  courts.  Consular  courts,  held 
abroad,  fall  under  the  treaty  power. 

Its  power  123.  The  Constitution's  leading  difference  from  the  Confederation 
over  indi-  is  that  it  gives  the  national  Government  power  over  individuals, 
viduals.  The  Federal  courts  are  the  principal  agent  in  securing  this  essential 
power  ;  without  them,  the  constitution  might  easily  have  been  as 
dismal  a  failure  as  the  Confederation.  It  has  also  been  a  most 
important  agent  in  securing  to  the  national  Government  its  sup 
remacy  over  the  States.  From  this  point  of  view  the  most  im 
portant  provision  of  the  constitution  is  the  grant  of  jurisdiction  to 
Federal  courts  in  cases  involving  the  construction  of  the  constitu 
tion  or  of  laws  or  treaties  made  under  it.  The  25th  section'of  the 
Judiciary  Act  permitted  any  Supreme  Court  justice  to  grant  a  writ 
of  error  to  a  State  court  in  a  case  in  which  the  constitutionality  of 
a  Federal  law  or  treaty  had  been  denied,  or  in  which  a  State  law 
objected  to  as  in  violation  of  the  Federal  constitution  had  been 
maintained.  In  such  cases,  the  defeated  party  had  the  right  to 
carry  the  "  Federal  question  "  to  the  Federal  courts.  It  was  not 
until  1816  that  the  Federal  courts  undertook  to  exercise  this  power; 
it  raised  a  storm  of  opposition,  but  it  was  maintained,  and  has 
made  the  constitution  what  it  professed  to  be — "  the  supreme  law 
Treason,  of  the  land."  As  a  subsidiary  feature  in  the  judiciary  system, 
treason  was  restricted  to  the  act  of  levying  war  against  the  United 
States,  or  of  adhering  to  their  enemies,  giving  them  aid  and 
comfort ;  the  evidence  of  it  to  confession  in  open  court,  or  to  the 
testimony  of  two  witnesses  to  an  overt  act  ;  and  any  forfeiture  in 
the  punishment  to  a  life  effect  only.  The  States,  however,  have 
always  asserted  their  power  to  punish  for  treason  against  them 
individually.  It  has  never  been  fully  maintained  in  practice ;  but 
the  theory  had  its  effect  in  the  secession  period. 

Fugitive  124.  The  States  were  bound  to  give  credit  to  the  public  records 
criminals  of  other  States,  to  accord  citizenship  to  the  citizens  of  other  States, 
and  to  return  criminals  fleeing  from  other  States,  and  to  return 

slaves.       "persons  held  to  service  or  labour"  under  the  laws  of  another 
State.      This  last  was    the  "  fugitive    slave "  provision   of   the 
constitution,  which  became  so  important  after  1850  (§  228). 
Guar-  125.   The  Federal  Government  was   to  guarantee  a  republican 

antee  form  of  government  to  each  of  the  States,  and  to  protect  each 
clause.  of  them  against  invasion,  or,  on  application  of  the  legislature  or 
governor,  against  domestic  violence.  The  "guarantee  clause" 
really  substituted  State  rights  under  the  guarantee  of  the  Federal 
Government  for  the  notion  of  State  sovereignty  under  the  guaran- 
,  tee  of  the  State  itself.  A  still  stronger  case  of  this  was  in  the 
5th  article  of  the  constitution,  stating  the  manner  of  amendment. 
The  convention  of  1787,  it  must  be  borne  in  mind,  was  working 
under  a  system  of  government  which  provided  expressly  that  it 
was  not  to  be  altered  in  the  least  unless  by  consent  of  all  the 
States.  The  constitution  provided  that  it  was  to  go  into  force,  so 
far  as  the  ratifying  States  were  concerned,  as  soon  as  nine  of  the 
thirteen  States  should  ratify  it,  and  that  any  future  amendment, 
when  passed  by  two-thirds  of  both  houses  and  ratified  by  the 
legislatures  or  conventions  of  three-fourths  of  the  States,  should 
become  a  part  of  the  constitution.  By  application  of  the  legis 
latures  of  two-thirds  of  the  States,  a  new  convention,  like  that 
which  framed  the  constitution,  might  take  the  place  of  the  two 
houses  of  Congress  in  proposing  amendments.  A  system  under 


which  a  State  submits  its  whole  future  destiny  to  an  unlimited 
power  of  decision  in  three-fourths  of  its  associate  States  can  hardly 
be  called  one  of  State  sovereignty. 

126.  The  debts  of  the  Confederation,  and  its  engagements,  were  Suprem* 
made   binding  on   the   new  Government ;  the  constitution,   and  law  of 
laws  and  treaties  to  be  made  under  it,  were  declared  to  be  "  the  the  land, 
supreme  law  of  the  land"  ;  judges  of  State   courts   were  to  be 
bound  thereby,   "anything  in   the  constitution   or  laws  of  any 

State  to  the  contrary  notwithstanding"  ;  all  the  legislative,  execu 
tive,  and  judicial  officers  of  the  United  States  and  of  each  and 
every  State  were  to  be  bound  by  oath  or  affirmation  to  support  the 
constitution  of  the  United  States  ;  but  religious  tests  were  for 
bidden. 

127.  Ten  amendments  were  adopted  so  soon  after  the  ratification  The  first 
of  the  constitution  that  they  may  fairly  be  considered  a  part  of  ten 

the  original  instrument.  They  were  due  to  a  general  desire  that  amend- 
a  "  bill  of  rights  "  of  some  kind  should  be  added  to  it ;  but  they  ments. 
did  not  alter  any  of  the  articles  of  the  constitution.  They  forbade 
any  establishment  of  religion  by  Congress,  or  any  abridgment  of 
freedom  of  worship,  of  the  press,  or  of  speech,  or  of  the  popular 
right  to  assemble  and  petition  the  Government  for  redress  of 
grievances ;  the  billeting  of  soldiers ;  unreasonable  searches  or 
seizures,  or  general  warrants;  trials  for  infamous  crimes  except 
through  a  grand  jury's  action ;  subjecting  a  person  for  the  same 
offence  to  be  twice  put  in  jeopardy  of  life  or  limb  ;  compelling  him 
to  witness  against  himself  in  criminal  cases  ;  the  taking  of  life, 
liberty,  or  property  without  due  process  of  law  or  without  com 
pensation  for  property ;  and  the  demand  of  excessive  bail,  or  the 
imposition  of  excessive  fines  or  of  cruel  or  unusual  punishments. 
They  asserted  the  right  of  the  people  to  keep  and  bear  arms,  to  a 
jury  trial  from  the  vicinage  in  criminal  cases  or  in  cases  involv 
ing  more  than  $20,  to  a  copy  of  the  indictment,  to  the  testimony 
against  the  prisoner,  to  compulsory  process  on  his  behalf,  and  to 
counsel  for  him.  And  they  stated  expressly  the  general  principle 
already  given,  that  the  Federal  Go  vernment  is  restricted  to  gran  ted 
powers,  while  those  not  mentioned  are  reserved  "to  the  States 
respectively  or  to  the  people." 

128.  The  omission  of  the  word  "thereof"  after  the  clause  last  The  sore- 
mentioned  seems  significant.      The  system  of  the  United  States  reignty. 
is  almost  the  only  national  system,  in  active  and  successful  opera 
tion,  as  to  which  the  exact  location  of  the  sovereignty  is  still  a 
mooted  question.    The  contention  of  the  Calhoun  school — that  the 
separate  States  were  sovereign  before  and  after  the  adoption  of  the 
constitution,  that  each  State  adopted  it  by  its  own  power,  main 
tained  it  by  its  own  power,  and  could  put  an  end  to  it  by  its  own 

power,  that  the  Union  was  purely  voluntary,  and  that  tho  whole 
people,  or  the  people  of  all  the  other  States,  had  no  right  to 
maintain  or  enforce  the  Union  against  any  State — has  been  ended 
by  the  Civil  War.  But  that  did  not  decide  the  location  of  tho 
sovereignty.  The  prevalent  opinion  is  still  that  first  formulated 
by  Madison  : — that  the  States  were  sovereign  before  1789  ;  that 
they  then  gave  up  a  part  of  their  sovereignty  to  the  Federal 
Government ;  that  the  Union  and  the  constitution  were  the  work 
of  the  States,  not  of  the  whole  people  ;  and  that  reserved  powers 
are  reserved  to  the  people  of  the  States,  not  to  the  whole  people. 
The  use  of  this  bald  phrase  "reserved  to  the  people,"  not  to  the 
people  of  the  several  States,  in  the  10th  amendment,  seems  to 
argue  an  imderlying  consciousness,  even  in  1789,  that  the  whole 
people  of  the  United  States  was  already  a  political  power  quite 
distinct  from  the  States,  or  the  people  of  the  States ;  and  the 
tendency  of  later  opinion  is  in  this  direction.  It  must  be  admitted 
that  the  whole  people  has  never  acted  in  a  single  capacity  ;  but 
the  restriction  to  State  lines  seems  to  be  a  self-imposed  limitation 
by  the  national  people,  which  it  might  remove,  as  in  1789,  if  an 
emergency  should  make  it  necessary.  The  Civil  War  amend 
ments  are  considered  below  (§  305-309). 

129.  By  whatever  sovereignty  the  constitution  was  framed  and  Details 
imposed,  it  was  meant  only  as  a  scheme  in  outline,  to  be  filled  up  of  the 
afterwards,  and  from  time  to  time,  by  legislation.     The  idea  is  system, 
most  plainly  carried  out  in  the  Federal  justiciary:  the  constitution 

only  directs  that  there  shall  be  a  Supreme  Court,  and  marks  out 
the  general  jurisdiction  of  all  the  courts,  leaving  Congress,  under 
the  restriction  of  the  president's  veto  power,  to  build  up  the  system 
of  courts  which  shall  best  carry  out  the  design  of  the  constitution. 
But  the  same  idea  is  visible  in  every  department,  and  it  has 
carried  the  constitution  safely  through  a  century  which  has  radi 
cally  altered  every  other  civilized  government.  It  has  combined 
elasticity  with  the  limitations  necessary  to  make  democratic 
government  successful  over  a  vast  territory,  having  infinitely 
diverse  interests,  and  needing,  more  than  almost  anything  else, 
positive  opportunities  for  sober  second  thought  by  the  people. 
A  sudden  revolution  of  popular  thought  or  feeling  is  enough  to 
change  the  house  of  representatives  from  top  to  bottom  ;  it  must 
continue  for  several  years  before  it  can  make  a  radical  change  in 
the  senate,  and  for  years  longer  before  it  can  carry  this  change 
through  the  judiciary,  which  holds  for  life  ;  and  all  these  changes 
must  take  place  before  the  full  effects  upon  the  laws  or  constitution 
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are  accomplished.  But  the  minor  changes  which  are  essential  to 
an  accommodation  with  the  growth  and  development  of  a  great 
nation  are  reached  in  the  meantime  easily  and  naturally  in  the 
course  of  legislation,  to  which  the  skeleton  outline  of  the  con 
stitution  lends  itself  kindly.  The  members  of  the  convention  of 
1787  showed  their  wisdom  most  plainly  in  not  trying  to  do  too 
much  ;  if  they  had  done  more  they  would  have  done  far  less. 

130.  The  convention  adjourned  17th  September  1787, 
having   adopted  the   constitution.     Its   last   step  was  a 

•  resolution  that  the  constitution  be  sent  to  the  Congress 
of  the  Confederation,  with  the  recommendation  that  it  be 
submitted  to  conventions  elected  by  the  people  of  each 
State  for  ratification  or  rejection;  that,  if  nine  States 
should  ratify  it,  Congress  should  appoint  days  for  the 
popular  election  of  electors,  for  the  choice  of  president  and 
vice-president  by  the  electors,  and  for  the  meeting  of 
senators  and  representatives  to  be  chosen  under  the  new 
plan  of  government ;  and  that  then  the  new  Congress  and 
president  should  "  without  delay,  proceed  to  execute  this 
constitution."  Congress,  having  received  the  report  of  the 
convention,  resolved  that  it  be  sent  to  the  several  legisla 
tures,  to  be  submitted  to  conventions ;  and  this  was  all  the 
approval  the  constitution  ever  received  from  Congress. 
Both  Congress  and  the  convention  were  careful  not  to 
open  the  dangerous  question,  How  was  a  government 
which  was  not  to  be  changed  but  by  the  legislatures  of  all 
the  States  to  be  entirely  supplanted  by  a  different  system 
through  the  approval  of  conventions  in  three-fourths  of 
them  ]  They  left  such  questions  to  be  opened,  if  at  all,  in 
the  less  public  forum  of  the  legislatures. 

131.  Before   the  end  of   the  year  Delaware,  Pennsyl 
vania,  and  New  Jersey  had  ratified ;  and  Georgia,  Con 
necticut,  and  Massachusetts  followed  during  the  first  two 
months  of  1788.      Thus  far  the  only  strong  opposition 
had  been  in  Massachusetts,  a  "  large  State."     In  it  the 
struggle  began  between  Federalists    and  Antifederalists, 
between  the  friends  and  the  opponents  of  the  constitution, 
with  its  introduction  of  a  strong  Federal  power ;  and  it 
raged   in   the  conventions,  legislatures,  newspapers,  and 
pamphlets.      The   best   of   the  last  was  The  Federalist, 
written  mainly  by  Hamilton,  with  the  assistance  of  Madi 
son  and  Jay,  explaining  the  new  constitution  and  defend 
ing  it.     As  it  was  written  before  the  constitution  went 
into  force,  it  speaks  much  for  the  ability  of  its  writers 
that  it  has  passed  into  a  standard  text-book  of  American 
constitutional  law. 

132.  The  seventh  and   eighth   States — Maryland  and 
South  Carolina — ratified  in  April  and   May  1788;  and, 
while  the   conventions  of  Virginia  and  New  York  were 
still  wrangling  over  the  great  question,  the  ninth  State, 
New  Hampshire,  ratified,  and  the  constitution  passed  out 
of  theory  into   fact.     This  left   the   other  States   in  an 
unpleasant  position.     The  Antifederalists  of  the  Virginia 
and  New  York  conventions  offered  conditional  ratifications 
of  all  sorts ;  but  the  Federalists  stubbornly  refused  to  con 
sider  them,  and  at  last,  by  very  slender  majorities,  these 
two  States  ratified.     North  Carolina  refused  to  ratify  the 
constitution,  and  Rhode  Island  refused  even  to  consider  it 
(§  145).     Congress  named  the  first  Wednesday  of  January 
1789   as   the   day   for   the   choice   of  electors,  the  first 
Wednesday  in  February  for  the  choice  of  president  and 
vice-president,  and  the  first  Wednesday  in  March  for  the 
inauguration  of  the  new  Government  at  New  York  city. 
The  last  date  fell  on  the  4th  of  March,  which  has  been  the 
limit  of  each  president's  term  since  that  time. 

133.  When  the  votes  of  the  electors  were  counted  before 
Congress,  it  was  found  that  Washington  had  been  unan 
imously  elected  president,  and  that  John  Adams,  stand 
ing  next  on  the  list,  was  vice-president.      Long   before 
the  inauguration  the  Congress  of  the  Confederation  had 
expired  of  mere  inanition  ;  its  attendance  simply  ran  down 


until  (October  21,  1788)  its  record  ceased,  and  the  United 
States  got  on  without  any  national  Government  for  nearly 
six  months.  The  struggle  for  nationality  had  been  suc 
cessful,  and  the  old  order  faded  out  of  existence. 

134.  The  first  census  (1790)  followed  so  closely  upon 
the  inauguration  of  the  constitution  that  the  country  may 
fairly  be  said  to  have  had  a  population  of   nearly  four 
millions  in  1789.     Something  over  half  a  million  of  these 

were  slaves,  of  African  birth  or  blood.  Slavery  of  this  Slavery 
sort  had  taken  root  in  all  the  colonies,  its  original  estab- in  Vie 
lishment  being  every  where  by  custom,  not  by  law.  When  gtnitte(S 
the  custom  had  been  sufficiently  established  statutes  came 
in  to  regulate  a  relation  already  existing.  Indented 
servants  came  only  for  a  term  of  years,  and  then  were 
free.  Slaves  were  not  voluntary  immigrants :  they  had 
come  as  chattels,  not  as  persons,  and  had  no  standing  in 
law,  and  the  law  fastened  their  condition  on  their  children. 
But  it  is  not  true,  as  the  Dred  Scott  decision  held  long 
afterwards  (§  249),  that  the  belief  that  slaves  were  chattels 
simply,  things  not  persons,  held  good  at  the  time  of  the 
adoption  of  the  constitution.  Times  had  changed  some 
what.  The  peculiar  language  of  the  constitution  itself, 
describing  slaves  as  "  persons  held  to  service  or  labour, 
under  the  laws  of  any  State,"  puts  the  general  feeling 
exactly :  they  were  persons  from  whom  the  laws  of  some 
of  the  States  withheld  personal  rights  for  the  time.  In 
accordance  with  this  feeling  most  of  the  Northern  States 
were  on  the  high  road  towards  abolition  of  slavery.  Ver-  Abolition 
mont  had  never  allowed  it.  In  Massachusetts  it  was m  tlie 
swept  out  by  a  summary  court  decision  that  it  was  irre- 
concilable  with  the  new  State  constitution.  Other  States 
soon  began  systems  of  gradual  abolition,  which  finally 
extinguished  slavery  north  of  Virginia,  but  so  gradually 
that  there  were  still  18  apprentices  for  life  in  New  Jersey 
in  1860,  the  last  remnants  of  the  former  slave  system. 
In  the  new  States  north  of  the  Ohio  slavery  was  prohib 
ited  by  the  Ordinance  of  1787  (§  96),  and  the  prohibition 
was  maintained  in  spite  of  many  attempts  to  get  rid  of  it 
and  introduce  slavery. 

135.  The  sentiment  of  thinking  men  in  the  South  was  Feeling 
exactly  the  same,  or  in  some  cases  more  bitter  from  their  j™  tne 
personal  entanglement  with  the  system.     Jefferson's  Ian-  l"c 
guage   as   to   slavery  is  irreconcilable   with   the   chattel 
notion  ;  no  abolitionist  agitator  ever  used  warmer  language 

than  he  as  to  the  evils  of  slavery;  and  the  expression, 
"  our  brethren,"  used  by  him  of  the  slaves,  is  conclusive. 
Washington,  Mason,  and  other  Southern  men  were  as 
warm  against  slavery  as  Jefferson,  and  societies  for  the 
abolition  of  slavery  were  very  common  in  the  South.  No 
thinking  man  could  face  with  equanimity  the  future  pro 
blem  of  holding  a  separate  race  of  millions  in  slavery. 
Like  most  slave  laws,  the  laws  of  the  Southern  States  were 
harsh  :  rights  were  almost  absolutely  withheld  from  the 
slave,  and  punishments  of  the  severest  kind  were  legal ; 
but  the  execution  of  the  system  was  milder  than  its  legal 
possibilities  might  lead  one  to  imagine.  The  country  was 
as  yet  so  completely  agricultural,  and  agriculture  felt  so 
few  of  the  effects  of  large  production  and  foreign  com 
merce,  that  Southern  slavery  kept  all  the  patriarchal 
features  possible  to  such  a  system. 

136.  Indeed,  the  whole  country  was  almost  exclusively  Agricnl- 
agricultural,   and,  in  spite  of  every  effort  to  encourage  ture> com' 
manufactures  by  State  bounties  and  colonial  protection,  an^anu- 
they  formed  the  meagrest  element  in  the  national  produc-  factures. 
tion.     Connecticut,  which  now  teems  with  manufactures, 

was  just  beginning  the  production  of  tinware  and  clocks  ; 
Rhode  Island  and  Massachusetts  were  just  beginning  to 
work  in  cotton  from  models  of  jennies  and  Arkwright 
machinery  surreptitiously  obtained  from  England  after 
several  failures  and  in  evasion  of  penal  Acts  of  Parlia- 
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merit ;  and  other  States,  beyond  local  manufactures  of 
paper,  glass,  and  iron,  were  almost  entirely  agricultural, 
or  were  engaged  in  industries  directly  dependent  on  agri 
culture.  Commerce  was  dependent  on  agriculture  for 
exports;  and  manufactured  imports  were  enough  to 
drown  out  every  other  form  of  industry. 

Changes  137.  There  were  but  four  cities  in  the  United  States 
since  having  a  population  of  more  than  10,000, — Philadelphia 
1790.  (42,000),  New  York  (33,000),  Boston  (18,000),  and  Balti 
more  (13,000).  The  population  of  the  city  of  New  York 
and  its  dependencies  is  now  more  than  half  as  large  as 
that  of  the  whole  United  States  in  1789  ;  the  State  of 
New  York  or  of  Pennsylvania  has  now  more  inhabitants 
than  the  United  States  in  1790  ;  and  the  new  States  of 
Ohio  and  Illinois,  which  had  hardly  any  white  inhabitants 
in  1789,  do  not  fall  far  behind.  Imports  have  swollen  from 
823,000,000  to  $650,000,000,  exports  from  $20,000,000 
to  $700,000,000,  since  1790.  The  revenues  of  the  new 
Government  in  1790  were  $4,000,000;  they  have  now 
grown  to  $300,000,000  or  more.  The  expenditures  of  the 
Government,  excluding  interest  on  the  public  debt,  were 
but  $1,000,000  in  1790,  where  now  they  are  $200,000,000 
or  upwards  per  annum.  It  is  not  easy  for  the  modern 
American  to  realize  the  poverty  and  weakness  of  his  country 
at  the  inauguration  of  the  new  system  of  government, 
however  he  may  realize  the  simplicity  of  the  daily  life  of 
its  people.  Even  the  few  large  cities  were  but  larger  col- 
•  lections  of  the  wooden  houses,  with  few  comforts,  which 
composed  the  villages  ;  the  only  advantage  of  their  in 
habitants  over  those  of  the  villages  was  in  the  closer 
proximity  to  their  neighbours ;  and  but  a  little  over  3  per 
cent,  of  the  population  had  this  advantage,  against  about 
25  per  cent,  in  1880. 

Commit-  138.  Outside  the  cities  communication  was  slow.  One 
nication.  stage  a  week  was  enough  for  the  connexion  between  the 
great  cities;  and  communication  elsewhere  depended  on 
private  conveyance.  The  great  rivers  by  which  the  con 
tinent  is  penetrated  in  every  direction  were  with  difficulty 
ascended  by  sailing  vessels  or  boats ;  and  the  real  measure 
of  communication  was  thus  the  daily  speed  of  a  man  or  a 
The  horse  on  roads  bad  beyond  present  conception.  The  western 
west-  settlements  were  just  beginning  to  make  the  question  more 
serious.  Enterprising  land  companies  were  the  moving 
force  which  had  impelled  the  passage  of  the  Ordinance  of 
1787  ;  and  the  first  column  of  their  settlers  was  pouring 
into  Ohio  and  forming  connexion  with  their  predecessors 
in  Kentucky  and  Tennessee.  Marietta  and  Cincinnati  (at 
first  a  Government  fort,  and  named  after  the  society  of  the 
Cincinnati)  had  been  founded.  But  the  intending  settlers 
were  obliged  to  make  the  journey  down  the  Ohio  river 
from  Pittsburgh  in  bullet-proof  flat-boats,  for  protection 
against  the  Indians,  and  the  return  trip  depended  on  the 
use  of  oars.  For  more  than  twenty  years  these  flat-boats 
were  the  chief  means  of  river  commerce  in  the  west  ;  and, 
in  the  longer  trips,  as  to  New  Orleans,  the  boats  were 
generally  broken  up  at  the  end  and  sold  for  lumber,  the 
crew  making  the  trip  home  on  foot  or  on  horseback.  John 
Fitch  and  others  were  already  experimenting  on  what  was 
.soon  to  be  the  steamboat  (§  167) ;  but  the  statesman  of 
1789,  looking  at  the  task  of  keeping  under  one  Govern 
ment  a  country  of  such  distances,  with  such  difficulties  of 
communication,  may  be  pardoned  for  having  felt  anxiety  as 
to  the  future.  To  almost  all  thinking  men  of  the  time  the 
constitution  was  an  experiment,  and  the  unity  of  the  new 
nation  a  subject  for  very  serious  doubt. 

Litera-         139.  The   comparative   isolation   of   the  people  every - 

are-       where,  the  lack  of  books,  the  poverty  of  the  schools  and 

newspapers,  were  all   influences   which  worked   strongly 

against    any  pronounced    literary  development.     Poems, 

essays,  and  paintings  were  feeble  imitations  of  European 


models ;  history  was  annalistic,  if  anything ;  and  the 
drama  hardly  existed.  In  two  points  the  Americans  were 
strong,  and  had  done  good  work.  Such  men  as  Jonathan 
Edwards  had  excelled  in  various  departments  of  theology, 
and  American  preaching  had  reached  a  high  degree  of 
quality  and  influence  ;  and,  in  the  line  of  politics,  the 
American  state-papers  rank  among  the  very  best  of  their 
kind.  Having  a  very  clear  perception  of  their  political 
purposes,  and  having  been  restricted  in  study  and  reading 
to  the  great  masters  of  pure  and  vigorous  English,  and 
particularly  to  the  English  translators  of  the  Bible,  the 
American  leaders  came  to  their  work  with  an  English  style 
which  could  hardly  have  been  improved.  The  writings  of 
Franklin,  Washington,  the  Adamses,  Hamilton,  Jefferson, 
Madison,  Jay,  and  others  show  the  secret  of  their  strength 
in  every  page.  Much  the  same  reasons,  with  the  influ 
ences  of  democracy,  brought  oratory,  as  represented  by 
Patrick  Henry,  Fisher  Ames,  John  Randolph,  and  others, 
to  a  point  not  very  far  below  the  mark  afterwards  reached 
by  Daniel  Webster.  The  effect  of  these  facts  on  the  sub 
sequent  development  of  the  country  is  not  often  estimated 
at  its  full  value.  All  through  an  immigration  of  every 
language  and  dialect  under  heaven  the  English  language 
has  been  protected  in  its  supremacy  by  the  necessity  of 
going  back  to  the  "  fathers  of  the  republic  "  for  the  first, 
and  often  the  complete,  statement  of  principles  in  every 
great  political  struggle,  social  problem,  or  lawsuit. 

140.  The   cession   of    the   "north-west   territory"  by  Limits  of 
Virginia  and  New  York  had  been  followed  up  by  similar  settle- 
cessions  by  Massachusetts  (1785),  Connecticut  (1786),  and  ment> 
South  Carolina  (1787).     North    Carolina   did  not   cede 
Tennessee  until  late  in   1789,   nor  Georgia  her  western 
claims  until  1802.     Settlement  in  all  these  regions  was 
hardly  advanced  beyond  what  it  had  been  at  the  outbreak 

I  of  the  revolution.  The  centres  of  western  settlement,  in 
j  Tennessee  and  Kentucky,  had  merely  become  more  firmly 
'  established,  and  a  new  one,  in  Ohio,  had  just  been  begun. 
j  The  whole  western  limits  of  settlement  of  the  old  thirteen 
States  had  moved  much  nearer  their  present  boundaries  ; 
and  the  acquisition  of  the  western  title,  with  the  liberal 
policy  of  organization  and  government  which  had  been 
begun,  was  to  have  its  first  clear  effects  during  the  first 
decade  of  the  new  Government.  Almost  the  only  obstacle 
to  its  earlier  success  had  been  the  doubts  as  to  the  attitude 
which  the  Spanish  authorities,  at  New  Orleans  and  Madrid, 
would  take  towards  the  new  settlements.  They  had  already  The  Mis- 
'  asserted  a  claim  that  the  Mississippi  was  an  exclusively  sissippi 
Spanish  stream  from  its  mouth  up  to  the  Yazoo,  and  that  nver> 
no  American  boat  should  be  allowed  to  sail  on  it.  To  the 
western  settler  the  Alleghanies  and  bad  roads  were  enough 
to  cut  him  off  from  any  other  way  to  a  market  than  down 
the  Mississippi ;  and  it  was  not  easy  to  restrain  him  from 
a  forcible  defiance  of  the  Spanish  claim.  The  Northern 
States  were  willing  to  allow  the  Spanish  claim  in  return 
for  a  commercial  treaty ;  the  Southern  States  and  the 
western  settlers  protested  angrily ;  and  once  more  the 
spectre  of  dissolution  appeared,  not  to  be  laid  again  until 
the  new  Government  had  made  a  treaty  with  Spain  in 
1795,  securing  common  navigation  of  the  Mississippi. 

141.  All  contemporary  authorities  agree  that  a  marked  Social 
i  change  had  come  over  the  people  since  1775,  and  few  of  condi- 

them  seem  to  think  the  change  one  for  the  better.  Many 
attribute  it  to  the  looseness  of  manners  and  morals  intro 
duced  by  the  French  and  British  soldiers ;  others  to  the 
general  effects  of  war  ;  a  few,  Tories  all,  to  the  demoraliz 
ing  effects  of  rebellion.  The  successful  establishment  of 
nationality  would  be  enough  to  explain  most  of  it  ;  and 
if  we  remember  that  the  new  nation  had  secured  its  title 
to  a  vast  western  territory,  of  unknown  but  rich  capaci 
ties,  which  it  was  now  moving  to  reduce  to  possession  by 
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emigration,  it  would  seem  far  more  strange  if  the  social 
conditions  had  not  been  somewhat  disturbed. 

VI.    THE   DEVELOPMENT   OF   DEMOCEACY  :    1789-1801. 

142.  All  the  tendencies  of  political  institutions  in  the 
United  States  had  certainly  been  towards  democracy  ;  but 
it  cannot  be  said  that   the  leading  men  were  hearty  or 
unanimous  in  their  agreement  with  this  tendency.     Not 
a  few  of  them  were  pronounced  republicans  even  before 
1775,  but  the  mass  of  them  had  no  great  objections  to  a 
monarchical  form  of  government  until  the  war-spirit  had 
converted  them.     The  Declaration  of   Independence  had 
been  directed  rather  against  the  king  than  against  a  king. 
Even  after  popular  sovereignty  had  pronounced  against  a 
king,  class  spirit  was  for  some  time  a  fair  substitute  for 
aristocracy.     The  obstacles  to  communication,  which  com 
pelled  the  mass  of  the  people  to  live  a  very  isolated  exist 
ence,  gave  abnormal   prominence  and  influence  to  those 
who,  by  ability  or  wealth,  could  overcome  these  obstacles  ; 
and   common    feeling   made    these   a   class,   with   many 
symptoms  of   strong   class   feelings.     As   often   happens, 
democracy  at  least  thought  of  a  Caesar  when  it  appre 
hended  class  control.     The   discontented   officers   of   the 
revolutionary  armies  offered  to   make  Washington   king, 
though  he  put  the  offer  by  without  even  considering  it. 
The  suggestion  of  a  return  to  monarchy  in  some  form,  as 
a  possible  road  out  of  the  confusion  of  the  Confederation, 
occurs  in  the  correspondence  of  some  of  the  leading  men. 
And  while  the  convention  of  1787  was  holding  its  secret 
sessions  a  rumour  went  out  that  it  had  decided  to  offer  a 
crown  to  an  English  prince. 

143.  The  State  constitutions  were   democratic,  except 
for  property  or  other  restrictions  on  the  right  of  suffrage, 
or  provisions  carefully  designed  to  keep  the  control  of  at 
least  one  house  of  the  State  legislature  "in  the  hands  of 
property."     The  Federal  constitution  was  so  drawn  that  it 
would  have  lent  itself  kindly  either  to  class  control  or  to 
democracy.     The  electoral  system  of  choosing  the  president 
and  vice-president  was  altogether  anti-democratic,  though 
democracy  has  conquered  it  :  not  an  elector,  since  1796, 
has  disobeyed  the  purely  moral  claim  of  his  party  to  con 
trol  his  choice  (§§  119,  120).     Since  the  senate  was  to  be 
chosen  by  the  State  legislatures,  "  property,"  if  it  could 
retain  its  influence  in  those  bodies,  could  control  at  least 
one  house  of   Congress.     The  question  whether  the  con 
stitution  was  to  have  a  democratic  or  an  anti-democratic 
interpretation  was  to  be  settled  in  the  next  twelve  years. 

144.  The  States  were  a  strong  factor  in  the  final  settlement,  from 
the  fact  that  the  constitution  had  left  to  them  the  control  of  the 
elective  franchise  :  they  were  to  make  its  conditions  what  each  of 
them  saw  fit.  Eeligious  tests  for  the  right  of  suffrage  had  been 
quite  common  in  the  colonies ;  property  tests  were  almost  uni 
versal.  The  former  disappeared  shortly  after  the  revolution  ;  the 
latter  survived  in  some  of  the  States  far  into  the  constitutional 
period.  But  the  desire  to  attract  immigration  was  always  a  strong 
impelling  force  to  induce  States,  especially  frontier  States,  to  make 
the  acquisition  of  full  citizenship  and  political  rights  as  easy  and 
rapid  as  possible.  This  force  was  not  so  strong  at  first  as  it  was 
after  the  great  stream  of  immigration  began  about  1848  (§  236), 
but  it  was  enough  to  tend  constantly  to  the  development  of 
democracy  ;  and  it  could  not  but  react  on  the  national  develop 
ment.  In  later  times,  when  State  laws  allow  the  immigrant  to  vote 
even  before  the  period  assigned  by  Federal  laws  allows  him  to 
become  a  naturalized  citizen,  there  have  been  demands  for  the 
modification  of  the  ultra  State  democracy  ;  but  no  such,  danger  was 
apprehended  in  the  first  decade. 

145.  The  Antifederalists  had  been  a  political  party,  but 
a  party  with  but  one  principle.  The  absolute  failure  of 
that  principle  deprived  the  party  of  all  cohesion  ;  and  the 
Federalists  controlled  the  first  two  Congresses  almost  en 
tirely.  Their  pronounced  ability  was  shown  in  their  organ 
izing  measures,  which  still  govern  the  American  system  very 
largely.  The  departments  of  state,  of  the  treasury,  of  war, 


of  justice,  and  of  the  post-office  were  rapidly  and  success 
fully  organized ;  Acts  were  passed  for  the  regulation  of  sea 
men,  commerce,  tonnage  duties,  lighthouses,  intercourse 
with  the  Indians,  Territories,  and  the  militia ;  a  national 
capital  was  selected ;  a  national  bank  was  chartered  ;  the 
national  debt  was  funded,  and  the  State  debts  were  assumed 
as  part  of  it.  The  first  four  years  of  the  new  system  showed 
that  the  States  had  now  to  deal  with  a  very  different  power 
from  the  impotent  Congress  of  the  Confederation.  The 
new  power  was  even  able  to  exert  a  pressure  upon  the  two 
States  which  had  not  yet  ratified  the  constitution,  though, 
in  accordance  with  the  universal  American  prejudice,  the 
pressure  was  made  as  gentle  as  possible.  As  a  first  step, 
the  higher  duties  imposed  on  imports  from  foreign  countries 
were  expressly  directed  to  apply  to  imports  from  North 
Carolina  and  Rhode  Island.  North  Carolina  having  called 
a  second  convention,  her  case  was  left  to  the  course  of 
nature ;  and  the  second  convention  ratified  the  consti 
tution  (November  21,  1789).  The  Rhode  Island  legis 
lature  wrote  to  ask  that  their  State  might  not  be  con 
sidered  altogether  foreigners,  made  their  duties  agree  with 
those  of  the  new  Government,  and  reserved  the  proceeds 
for  "  continental "  purposes.  Still  no  further  steps  were 
taken.  A  bill  was  therefore  introduced,  directing  the 
president  to  suspend  commercial  intercourse  with  Rhode 
Island,  and  to  demand  from  her  her  share  of  the  con 
tinental  debt.  This  was  passed  by  the  senate,  and  waited 
but  two  steps  further  to  become  law.  Unofficial  news 
paper  proposals  to  divide  up  the  little  State  between  her 
two  nearest  neighbours  were  stopped  by  "her  ratification 
(May  29,  1790).  All  the  "old  thirteen"  were  thus  Comple- 
united  under  the  constitution ;  and  yet,  so  strong  is  the  tion  of 
American  prejudice  for  the  autonomy  of  the  States  that  tueUnion 
these  last  two  were  allowed  to  enter  in  the  full  conviction 
that  they  did  so  in  the  exercise  of  sovereign  freedom  of 
choice.  Their  entrance,  however,  was  no  more  involuntary 
than  that  of  others.  If  there  had  been  real  freedom  of 
choice,  nine  States  would  never  have  ratified  :  the  votes  of 
Pennsylvania,  Massachusetts,  New  Hampshire,  Virginia, 
and  New  York  were  only  secured  by  the  pressure  of 
powerful  minorities  in  their  own  States,  backed  by  the 
almost  unanimous  votes  of  the  others. 

146.  Protection  was  begun  in  the  first  Tariff  Act,  whose  Hamil- 
object,  said  its  preamble,  was  the  protection  of  domestic  tonian 
manufactures.     The   duties,  however,  ranged   only   from  Protec' 
7J  to  10  per  cent.,  averaging  about  8£  per  cent.     The 
system,  too,  had  rather  a  political  than  an  economic  basis. 
Until    1789  the  States  had  controlled  the  imposition  of 
duties.     The  separate  State  feeling  was  a  factor  so  strong 

that  secession  was  a  possibility  which  every  statesman  had 
to  take  into  account.  Hamilton's  object,  in  introducing 
the  system,  seems  to  have  been  to  create  a  class  of  manu 
facturers,  running  through  all  the  States,  but  dependent 
for  prosperity  on  the  new  Federal  Government  and  its 
tariff.  This  would  be  a  force  which  would  make  strongly 
for  national  government,  and  against  any  attempt  at 
secession,  or  against  the  tendency  to  revert  in  practice  to 
the  old  system  of  control  by  State  legislatures,  even  though 
it  based  the  national  idea  on  a  conscious  tendency  towards 
the  development  of  classes.  The  same  feeling  seems  to 
have  been  at  the  bottom  of  his  establishment  of  a  national 
bank,  his  assumption  of  State  debts,  and  most  of  the 
general  scheme  which  his  influence  forced  upon  the  Federal 
party. 

147.  In   forming   his   cabinet,    Washington   had   paid  The  first 
attention  to  the  opposing  elements  which  had  united  for  cabinet, 
the  temporary  purpose  of  ratifying  the  constitution.     The 
national  element  was  represented  by  Hamilton,  secretary  of 

the  treasury,  and  Knox  (p.  789),  secretary  of  war ;  the  par- 
ticularist  element  (using  the  term  to  indicate  .support  of 


1789-1798.] 


UNITED      STATES 


755 


the  States,  not  of  a  State)  by  Jefferson,  secretary  of  state, 
and  Edmund  Randolph,  attorney-general.  It  was  not  long 
before  the  drift  of  opinion  in  cabinet  meetings  showed  an 
irreconcilable  divergence,  on  almost  every  subject,  between 
these  two  elements,  and  Hamilton  and  Jefferson  became 
the  representatives  of  the  two  opposite  tendencies  which 
have  together  made  up  the  sum  of  public  American  history. 
At  the  end  of  1792  matters  were  in  train  for  the  general 
recognition  of  the  existence  of  two  parties,  whose  struggles 
were  to  decide  the  course  of  the  constitution's  develop 
ment.  The  occasion  came  in  the  opening  of  the  following 
year,  when  the  new  nation  was  first  brought  into  contact 
with  the  French  Eevolution. 

TheJef-  148.  The  controlling  tendency  of  Jefferson  and  his 
ferson  school  was  to  the  maintenance  of  individual  rights  at  the 
sc,?°  °  highest  possible  point,  as  the  Hamilton  school  was  always 
ready  to  assert  the  national  power  to  restrict  individual 
rights  for  the  general  good.  Other  points  of  difference 
are  rather  symptomatic  than  essential.  The  Jefferson 
school  supported  the  States,  not  out  of  love  for  the  States, 
but  out  of  a  belief  that  the  States  were  the  best  bulwarks 
for  individual  rights.  When  the  French  Eevolution  began 
its  usual  course  in  America  by  agitation  for  the  "  rights 
of  man,"  it  met  a  sympathetic  audience  in  the  Jefferson 
party  and  a  cold  and  unsympathetic  hearing  from  the 
Hamilton  school  of  Federalists.  The  latter  were  far  more 
interested  in  securing  the  full  recognition  of  the  power  and 
rights  of  the  nation  than  in  securing  the  individual  against 
imaginary  dangers,  as  they  thought  them.  For  ten  years, 
therefore,  the  surface  marks  of  distinction  between  the 
two  parties  were  to  be  connected  with  the  course  of  events 
in  Europe ;  but  the  essence  of  distinction  was  not  in  the 
surface  marks. 

The  149.  The  new  Government  was  not  yet  four  years  old; 

Hamilton  ft  was  not  familiar,  nor  of  assured  permanency.  The  only 
national  Governments  of  which  Americans  had  had  previous 
experience  were  the  British  Government  and  the  Confedera 
tion  :  in  the  former  they  had  had  no  share,  and  the  latter 
had  had  no  power.  The  only  places  in  which  they  had 
had  long-continued,  full,  and  familiar  experience  of  self- 
government  were  their  State  Governments  :  these  were 
the  only  governmental  forms  which  were  then  distinctly 
associated  in  their  minds  with  the  general  notion  of 
republican  government.  The  governing  principle  of  the 
Hamilton  school,  that  the  construction  or  interpretation  of 
the  terms  of  the  constitution  was  to  be  such  as  to  broaden 
the  powers  of  the  Federal  Government,  necessarily  involved 
a  corresponding  trenching  on  the  powers  of  0the  States 
(§  106).  It  was  natural,  then,  that  the  Jefferson  school 
should  look  on  every  feature  of  the  Hamilton  programme 
as  "  anti-republican,"  meaning,  probably,  at  first  no  more 
than  opposed  to  the  State  system,  as  hitherto  known, 
though,  with  the  growth  of  political  bitterness,  the  term 
soon  came  to  imply  something  of  monarchical  and,  more 
particularly,  of  English  tendencies.  The  disposition  of  the 
Jefferson  school  to  claim  for  themselves  a  certain  peculiar 
title  to  the  position  of  "  republicans  "  soon  developed  into 
the  appearance  of  the  first  Republican  party,  about  1793. 
Party  150.  Many  of  the  Federalists  were  shrewd  and  active 

business  men,  who  naturally  took  prompt  advantage  of 
tne  opportunities  which  the  new  system  offered.  The 
Republicans  therefore  believed  and  asserted  that  the  whole 
Hamilton  programme  was  dictated"  by  selfish  or  class 
interest ;  and  they  added  this  to  the  accusation  of  mon 
archical  tendencies.  These  charges,  with  the  fundamental 
differences  of  mental  constitution,  exasperated  by  the 
passion  which  differences  as  to  the  French  Revolution 
seemed  to  carry  with  them  everywhere,  made  the  political 
history  of  this  decade  a  very  unpleasant  record.  The 
provision  for  establishing  the  national  capital  on  the 


Potomac  (1790)  was  declared  to  have  been  carried  by  a  The 
corrupt  bargain ;  and  accusations  of  corruption  were  re-  national 
newed  at   every  opportunity.     In  1793  a  French  agent,  caPita^- 
Genet,  appeared   to   claim  the  assistance  of   the  United  mj°seion 
States  for  the  French  republic.     Washington  decided  to 
issue  a  proclamation  of  neutrality,  the  first  act  of  the  kind 
in  American  history.     It  was  the  first  indication,  also,  of 
the  policy  which  has  made  the  course  of  every  president, 
with  the  exception  of  Polk  (§  223),  a  determined  leaning 
to  peace,  even  when  the  other  branches  of  the  Govern 
ment  have   been   intent  on  war.      The  proclamation  of 
1793  brought  about  the  first  distinctly  party  feeling  ;  and  The 
it  was  intensified  by  Washington's  charge  that  popular  Whisky 
opposition  in  western  Pennsylvania   (1794)  to  the  new  *?surre( 
excise  law   had  been  fomented  by  the   extreme   French 
party.      Their    name,    Democrat,    was    applied   by   the 
Federalists  to  the  whole  Republican  party  as  a  term  of 
contempt,  but  it  was  not  accepted  by  the  party  for  some 
twenty  years ;    then  the   compound   title    "  Democratic- 
Republican  "  became,  as  it  still  is,  the  official  title  of  the 
party.     There  was  no  party  opposition,  however,  to  the  Admis- 
re-election  of  Washington  in  1792,  or  to  the  admission  of sionof 
Vermont  (1791);  Kentucky  (1792),  and  Tennessee  (1796)  SSy, 
as  new  States.  and  Ten- 

151.  The  British  Government  had  accredited  no  min-nessee. 
ister  to  the  United  States,  and  it  refused  to  make  any 
commercial  treaty  or  to  give  up  the  forts  in  the  western 
territory  of  the  United  States,  through  which  its  agents 

still  exercised  a  commanding  influence  over  the  Indians. 
In  the  course  of  its  war  with  France,  the  neutral  American 
vessels,  without  the  protection  of  a  national  navy,  fared 
badly.     A  treaty  negotiated  by  Chief-Justice  Jay  (1794)  Jay's 
settled  these  difficulties  for  the  following  ten  years.     But,  treaty, 
as  it  engaged  the  United  States  against  any  intervention 
in  the  war  on  behalf  of  France,  and  as  it  granted  some 
unfamiliar  privileges  to  Great  Britain,  particularly  that  of 
extradition,  the  Republicans  made  it  very  unpopular,  and 
the  first  personal  attacks  on  Washington's  popularity  grew 
out  of  it.     In  spite  of  occasional  Republican  successes,  the 
Federalists  retained  a  general  control  of  national  affairs ; 
they   elected   John   Adams   president    in    1796,    though  Election 
Jefferson  was  chosen  vice-president  with  him  ;  and   the  of  1' 96> 
national  policy  of  the  Federalists  kept  the  country  out  of 
entangling  alliances  with  any  of  the  European  belligerents. 
To  the  Republicans,  and  to  the  French  republic,  this  last 
point  of  policy  was  only  a  practical  intervention  against 
France  and  against  the  rights  of  man. 

152.  At  the  end  of   Washington's   administration   the 
French  Directory,  following  up  its  successes  in  Germany 
and  Italy  and  its  exactions  from  conquered  powers,  broke 
off  relations  with  the  United  States,  demanding  the  abro 
gation  of  Jay's  treaty  and  a  more  pronounced  sympathy 
with  France.     Adams  sent  three  envoys  to  endeavour  to  The 
re-establish  the  former  relations ;  they  were  met  by  official  "X-  7- z-" 
or  unofficial  demands  for  "  money,  a  great  deal  of  money," r 

as  a  prerequisite  to  peace.  They  refused  ;  their  letters  home 
were  published  ;  and  the  Federalists  at  last  had  the  oppor 
tunity  of  riding  the  whirlwind  of  an  intense  popular  desire 
for  war  with  France.  Intercourse  with  France  was  sus 
pended  by  Congress  (1798) ;  the  treaties  with  France  were 
declared  at  an  end ;  American  frigates  were  authorized  to 
capture  French  vessels  guilty  of  depredations  on  Ame 
rican  commerce,  and  the  president  was  authorized  to  issue 
letters  of  marque  and  reprisal;  and  an  American  army 
was  formed,  Washington  being  called  from  his  retirement 
at  Mount  Vernon  to  command  it.  The  war  never  went  Quasi-war 
beyond  a  few  sea-fights,  in  which  the  little  American  navy 
did  itself  credit,  and  Napoleon,  seizing  power  the  next 
year,  renewed  the  peace  which  should  never  have  been 
broken.  But  the  quasi- war  had  internal  consequences  to 
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the  young   republic  which   surpassed   in  interest  all   its 
foreign  difficulties  :  it  brought  on  the  crisis  which  settled 
the  development  of  the  United  States  towards  democracy. 
153.  The  reaction  in  Great  Britain  against  the  indefinite 
"  rights  of   man "  had  led  parliament  to  pass   an   alien 
law,  a  sedition  law  suspending  the  writ  of  habeas  corpus, 
and  an  Act  giving  wide  and  scarcely  defined  powers  to 
magistrates  for  the  dispersion  of  meetings  to  petition  for 
Error  of  redress  of   grievances.     The  Federalists  were  in  control 
the  Fede-  of  a  Congress  of  limited  powers  ;  but  they  were  strongly 
ralists.     tempted  by  sympathies  and  antipathies  of  every  sort  to 
form   their    programme   on   the   model    furnished    from 
England.     The  measures  which  they  actually  passed  were 
based  only  on  that  construction  of  the  constitution  which 
is  at  the  bottom  of  all  American  politics  ;  they  only  tended 
to  force  the  constitution  into  an  anti-democratic  direction. 
But  it  was  the  fixed  belief  of  their  opponents  that  they 
meant  to  go  farther, — to  forget  the  limitations  imposed  by 
the   ten-years'-old   constitution,  and  to  secure   their  own 
control  by  some  wholesale  measure  of  political  persecution. 
The  154.  Three  alien  laws  were  passed.     The  first  raised  the 

Alienand  number  of  years  necessary  for  naturalization  from  five  to 
Sedition  fourteen.  The  third  permitted  the  arrest  of  subjects  of 
any  foreign  power  with  which  the  United  States  should  be 
at  war.  The  second,  which  is  usually  known  as  the  Alien 
Law,  was  limited  to  a  term  of  two  years ;  it  permitted  the 
president  to  arrest  or  order  out  of  the  country  any  alien 
whom  he  should  consider  dangerous  to  the  country.  As 
many  of  the  Kepublican  editors  and  local  leaders  were 
aliens,  this  law  really  put  the  whole  Republican  organiza 
tion  in  the  power  of  the  president  elected  by  their  op 
ponents.  The  Sedition  Law  made  it  a  crime,  punishable 
by  fine  and  imprisonment,  to  publish  or  print  any  false, 
scandalous,  and  malicious  writings  against  the  Government 
of  the  United  States,  either  house  of  Congress,  or  the 
president,  with  intent  to  defame  them,  or  to  bring  them 
into  contempt  or  disrepute,  or  to  excite  against  them  the 
hatred  of  the  good  people  of  the  United  States,  or  to  stir 
up  sedition  or  opposition  to  any  lawful  Act  of  Congress  or 
of  the  president,  or  to  aid  the  designs  of  any  foreign 
power  against  the  United  States.  In  its  first  form  the 
bill  was  even  more  loose  and  sweeping  than  this  and 
alarmed  the  opposition  thoroughly. 

The  155.  Almost  all  the  ability  of  the  country  was  in  the 

Republi-  Federalist  ranks ;  the  Republicans  had  but  two  first-rate 
men — Jefferson  an(i  Madison.  In  the  sudden  issue  thus 
forced  between  individual  rights  and  national  power,  Jef 
ferson  and  Madison  could  find  but  one  bulwark  for  the 
individual — the  power  of  the  States ;  and  their  use  of  it 
gave  their  party  a  permanent  list  to  State  sovereignty 
from  which  it  did  not  recover  for  years.  They  objected  to 
the  Alien  Law  on  the  grounds  that  aliens  were  under  the 
jurisdiction  of  the  State,  not  of  the  Federal  Government ; 
that  the  jurisdiction  over  them  had  not  been  transferred 
to  the  Federal  Government  by  the  constitution,  and  that 
the  assumption  of  it  by  Congress  was  a  violation  of  the 
constitution's  reservation  of  powers  to  the  States ;  and, 
further,  because  the  constitution  reserved  to  every  "  per 
son,"  not  to  every  citizen,  the  right  to  a  jury  trial  (§  127). 
They  objected  to  the  Sedition  Law  on  the  grounds  that 
the  constitution  had  specified  exactly  the  four  crimes  for 
whose  punishment  Congress  was  to  provide  ;  that  criminal 
libel  was  not  one  of  them ;  and  that  amendment  I.  forbade 
Congress  to  pass  any  law  restricting  freedom  of  speech 
or  of  the  press.  The  Federalists  asserted  a  common-law 
power  in  Federal  judges  to  punish  for  libel,  and  pointed 
to  a  provision  in  the  Sedition  Law  permitting  the  truth  to 
be  given  in  evidence,  as  an  improvement  on  the  common 
law,  instead  of  a  restriction  on  individual  liberty. 

156.  The  Republican  objections  might  have  been  made 


in  court,  on  the  first  trial.  But  the  Republican  leaders 
had  strong  doubts  of  the  impartiality  of  the  Federal  judges, 
who  were  Federalists.  They  resolved  to  intrench  the  party 
in  the  State  legislatures.  The  Virginia  legislature  in  Virginia 
1798  passed  a  series  of  resolutions  prepared  by  Madison,  and  Ken- 
and  the  Kentucky  legislature  in  the  same  year  passed  a 
series  prepared  by  Jefferson.  Neglected  or  rejected  by 
the  other  States,  they  were  passed  again  by  their  legisla 
tures  in  1799,  and  were  for  a  long  time  the  documentary 
basis  of  the  Democratic  party  (§  320).  The  leading  idea 
expressed  in  both  was  that  the  constitution  was  a  "  com 
pact"  between  the  States,  and  that  the  powers  (the 
States)  which  had  made  the  compact  had  reserved  the 
power  to  restrain  the  creature  of  the  compact,  the  Federal 
Government,  whenever  it  undertook  to  assume  powers  not 
granted  to  it.  Madison's  idea  seems  to  have  been  that 
the  restraint  was  to  be  imposed  by  a  second  convention  of 
the  States.  Jefferson's  idea  is  more  doubtful ;  if  it  meant 
that  the  restraint  should  be  imposed  by  any  State  which 
should  feel  aggrieved,  his  scheme  was  merely  Calhoun's 
idea  of  nullification  (§  206) ;  but  there  are  some  indica 
tions  that  he  agreed  with  Madison. 

157.  The  first  Congress  of  Adams's  term  of  office  ended 
in  1799.     Its  successor,  elected  in  the  heat  of   the  war 
excitement,  kept  the  Federalist  policy  up  to  its  first  pitch. 

Out  of  Congress  the  execution  of  the  objectionable  laws  Effects  of 
had  taken  the  shape  of  political  persecution.  Men  were tbe  laws- 
arrested,  tried,  and  punished  for  writings  which  the  people 
had  been  accustomed  to  consider  quite  within  legitimate 
political  methods.  Some  of  the  charges  were  petty,  and 
some  ridiculous.  The  Republican  leaders  made  every  trial 
as  public  as  possible,  and  gained  votes  constantly,  so  that 
the  Federalists  began  to  be  shy  of  the  very  powers  which 
they  had  sought.  Every  new  election  was  a  storm-signal 
for  the  Federal  party ;  and  the  danger  was  increased  by 
the  appearance  of  schism  in  their  own  ranks. 

158.  Hamilton  was  now  a  private  citizen  of  New  York  ;  Federalist 
but  he  had  the  confidence  of  his  party  more  largely  than  schism. 
its  nominal  head,  the  president,  and  he  maintained  close 

and  confidential  relations  with  the  cabinet  which  Adams 
had  taken  unchanged  from  Washington.  The  Hamilton 
faction  saw  no  way  of  preserving  and  consolidating  the 
newly  acquired  powers  of  the  Federal  Government  but  by 
keeping  up  and  increasing  the  war  feeling  against  France  ; 
Adams  had  the  instinctive  leaning  of  an  American  pre 
sident  towards  peace.  Amid  cries  of  wrath  and  despair 
from  his  party  he  accepted  the  first  overtures  of  the  new 
Napoleonic  Government,  sent  envoys  to  negotiate  a  peace, 
and  ordered  them  to  depart  for  France  when  they  delayed 
too  long.  Then,  discovering  flat  treachery  in  his  cabinet, 
he  dismissed  it  and  blurted  out  a  public  expression  of  his 
feeling  that  Hamilton  and  his  adherents  were  "  a  British 
faction."  Hamilton  retorted  with  a  circular  letter  to  his 
party  friends,  denouncing  the  president';  the  Republicans 
intercepted  it  and  gave  it  a  wider  circulation  than  its 
author  had  intended ;  and  the  Hamilton  faction  tried  so 
to  arrange  the  electoral  vote  that  Pinckney  should  be  Election 
chosen  president  in  1800  and  Adams  should  be  shelved  of  180°- 
into  the  vice-presidency.  Even  so,  the  Federal  party 
barely  missed  success.  As  things  turned  out,  the  result 
depended  on  the  electoral  vote  of  New  York  ;  and  Aaron 
Burr  (p.  788),  who  had  introduced  the  drill  and  machinery 
of  a  modern  American  political  party  there,  had  made  the 
State  Republican  and  secured  a  majority  for  the  Republican 
candidates.  There  was  an  effort  by  the  Federalists  to 
disappoint  the  Republicans  by  making  Burr  president ; 
but  Jefferson  obtained  that  office,  Burr  becoming  vice- 
president  for  four  years  (§  120). 

159.  The   "revolution   of    1800"   decided  the   future 
development  of  the  United  States.     The   new  dominant 
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"Revolu-  party  entered  upon  its  career  weighted  with  the  theory  of 
tion  of  State  sovereignty ;  and  a  civil  war  was  necessary  before 
l00'  this  dogma,  put  to  use  again  in  the  service  of  slavery, 
could  be  banished  from  the  American  system.  But  the 
democratic  development  never  was  checked.  From  that 
time  the  interpretation  of  the  Federal  constitution  has  gene 
rally  favoured  individual  rights  at  the  expense  of  govern 
mental  power.  As  the  Eepublicans  obtained  control  of 
the  States  they  altered  the  State  constitutions  so  as  to 
cut  out  all  the  arrangements  that  favoured  property  or 
class  interests,  and  reduced  political  power  to  the  dead 
level  of  manhood  suffrage.  In  most  of  the  States  outside 
of  New  England  this  process  was  completed  before  1815  ; 
but  New  England  tenacity  was  proof  against  the  advanc 
ing  revolution  until  about  1820.  For  twenty  years  after 
its  downfall  of  1800  the  Federal  party  maintained  its 
hopeless  struggle,  and  then  it  faded  away  into  nothing, 
leaving  as  its  permanent  memorial  the  excellent  organiza 
tion  of  the  Federal  Government,  which  its  successful  rival 
hardly  changed.  Its  two  successors — the  Whig  and  the 
second  Republican  party — have  been  broad-constructionist 
parties,  like  the  Federal  party,  but  they  have  admitted 
democracy  as  well ;  the  Whig  party  adopted  popular 
methods  at  least,  and  the  Republican  party  grew  into  a 
theory  of  individual  rights  even  higher  than  Jefferson's, 
— the  emancipation  of  enslaved  labour. 

The  new  160.  The  disputed  election  of  1800  was  decided  in  the 
capital.  new  capital  city  of  Washington,  to  which  the  Government 
had  just  been  removed.  Its  streets  and  parks  existed  only 
on  paper.  The  Capitol  had  been  begun ;  the  White  House 
was  unfinished,  and  its  audience  room  was  used  by  Mrs 
Adams  as  a  drying  room  for  clothes  ;  and  the  Congressmen 
could  hardly  find  lodgings.  The  inconveniences  were  only 
an  exaggeration  of  the  condition  of  other  American  cities. 
Their  sanitary  conditions  were  so  bad  that  yellow  fever 
from  time  to  time  reduced  them  almost  to  depopulation. 
Again  and  again,  during  this  decade,  the  fever  visited 
Philadelphia  and  New  York,  drove  out  the  people,  and 
Commu-  left  the  grass  growing  in  the  streets.  The  communication 
uication.  between  the  cities  was  still  as  bad  as  could  be.  The 
traveller  was  subject  to  every  danger  or  annoyance  that 
bad  roads,  bad  carriages,  bad  horses,  bad  inns,  and  bad 
police  protection  could  combine  to  inflict  upon  him.  But 
the  rising  spirit  of  migration  seemed  to  urge  the  people 
to  conquer  these  difficulties.  The  first  attempts  were  made 
to  introduce  turnpike  roads  and  canals ;  and  proposals 
were  advanced  for  greater  improvements.  The  war  with 
natural  obstacles  had  fairly  begun,  though  it  had  little 
prospect  of  success  until  steam  was  brought  into  use  as 
the  ally  of  man. 

The  1 6 1.  About  this  time  the  term  "the  West"  appears. 

West.  it  meant  then  the  western  part  of  New  York  State,  the 
new  territory  north  of  the  Ohio,  and  Kentucky  and 
Tennessee.  In  settling  land  boundaries  New  York  had 
transferred  to  Massachusetts,  whose  claims  crossed  her 
territory,  the  right  to  a  large  tract  of  land  in  central  New 
York.  The  sale  of  this  had  carried  population  consider- 
»  ably  west  of  the  Hudson.  After  several  American  expedi 
tions  against  the  Ohio  Indians  had  been  defeated,  another 
under  General  Anthony  Wayne  (1794)  had  compelled  them 
to  give  up  all  the  territory  now  in  the  State  of  Ohio.  Set 
tlement  received  a  new  impetus  with  increased  security,  and 
the  new  state  of  affairs  added  to  the  population  of  Ken 
tucky,  whose  growth  had  been  seriously  checked  by  period 
ical  attacks  from  thelndians  across  the  Ohio.  Between  1790 
and  1800  the  population  of  Ohio  had  risen  from  almost 
nothing  to  45,000,  that  of  Tennessee  from  36,000  to 
106,000,  and  that  of  Kentucky  from  74,000  to  221,000, 
— the  last-named  State  now  exceeding  five  of  the  "  old 
thirteen  "  in  population.  The  difficulties  of  the  western 


emigrant,  however,  were  still  enormous.  He  obtained 
land  of  his  own,  fertile  land  and  plenty  of  it,  but  little 
else.  The  produce  of  the  soil  had  to  be  consumed  at 
home,  or  near  it ;  ready  money  was  scarce  and  distant 
products  scarcer ;  and  comforts,  except  the  very  rudest 
substitutes  of  home  manufacture,  were  unobtainable.  The 
new  life  bore  most  hardly  upon  women ;  and,  if  the  record 
of  woman's  share  in  the  work  of  American  colonization 
could  be  fully  made  up,  the  price  paid  for  the  final  success 
would  seem  very  great. 

162.  The  number  of  post-offices  rose  during  these  ten  Post- 
years  from  75  to  903,  the  miles  of  post-routes  from  1900  office- 
to  21,000,  and  the  revenue  from  $38,000  to   $231,000. 
These  figures  seem  small  in  comparison  with  the  55,000 
post-offices,  375,000  miles  of  post-routes,  and  $45,000,000 

of  revenue  of  1887,  but  the  comparison  with  the  figures  of 
1790  shows  a  development  in  which  the  new  constitution, 
with  its  increased  security,  must  have  been  a  factor. 

163.  The   power  of  Congress  to  regulate  patents  was  Patents, 
already  bearing  fruit.     Until  1789  this  power  was  in  the 
hands  of  the  States,  and  the  privileges  of  the  inventor 

were  restricted  to  the  territory  of  the  patenting  State. 
Now  he  had  a  vast  and  growing  territory  within  which 
all  the  profits  of  the  invention  were  his  own,  and  that 
development  began  by  which  human  invention  has  been 
urged  to  its  highest  point,  as  a  factor  in  the  struggle 
against  natural  forces.  Twenty  patents  were  issued  in 
1793,  and  22,000  ninety  years  afterwards;  but  one  of  the 
inventions  of  1793,  Whitney's  cotton  gin,  has  affected 
the  history  of  the  United  States  more  than  most  of  its 
wars  or  treaties. 

164.  When  the  constitution  was  adopted   it  was   not  Cotton, 
known  that  the  cultivation  of  cotton  could  be  made  pro 
fitable  in  the  Southern  States.     The  "  roller  gin  "  could 
clean  only  a  half  dozen  pounds  a  day  by  slave  labour. 

In  1784  eight  bags  of  cotton,  landed  in  Liverpool  from 
an  American  ship,  were  seized  on  the  ground  that  so  much 
cotton  could  not  be  the  produce  of  the  United  States. 
Eli  Whitney,  a  Connecticut  school-teacher  residing  in 
Georgia,  invented  the  saw-gin,  by  which  the  cotton  was 
dragged  through  parallel  wires  with  openings  too  narrow 
to  allow  the  seeds  to  pass  ;  and  one  slave  could  now  clean 
a  thousand  pounds  a  day.  The  exports  of  cotton  leaped 
from  189,000  pounds  in  1791  to  21,000,000  pounds  in 
1801,  and  doubled  in  three  years  more.  The  influence 
of  this  one  invention,  combined  with  the  wonderful  series 
of  British  inventions  which  had  paved  the  way  for  it,  can 
hardly  be  estimated  in  its  commercial  aspects.  Its  political 
influences  were  even  wider,  but  more  unhappy.  The  intro 
duction  of  the  commercial  element  into  the  slave  system 
of  the  South  robbed  it  at  once  of  the  patriarchal  features 
which  had  made  it  tolerable ;  but,  at  the  same  time,  it 
developed  in  slave-holders  a  new  disposition  to  uphold 
and  defend  a  system  of  slave  labour  as  a  "  positive  good." 
The  abolition  societies  of  the  South  began  to  dwindle  as 
soon  as  the  results  of  Whitney's  invention  began  to  be 
manifest. 

165.  The  development  of   a  class  whose    profits   were  Slavery 
merely  the  extorted  natural  wages  of  the  black  labourer  and  dem» 
was  certain  ;  and  its  political  power  was  as  certain,  though  cr! 

it  never  showed  itself  clearly  until  after  1830.  And  this 
class  was  to  have  a  peculiarly  distorting  effect  on  the 
political  history  of  the  United  States.  Aristocratic  in 
every  sense  but  one,  it  was  ultra-Democratic  (in  a  purely 
party  sense)  in  its  devotion  to  State  sovereignty,  for  the 
legal  basis  of  the  slave  system  was  in  the  laws  of  the 
several  States.  In  time,  the  aristocratic  element  got  con 
trol  of  the  party  which  had  originally  looked  to  State 
rights  as  a  bulwark  of  individual  rights ;  and  the  party 
was  finally  committed  to  the  employment  of  its  original 
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doctrine  for  an  entirely  different  purpose, — the  suppression 
of  the  black  labourer's  wages. 

VII.    DEMOCRACY   AND   NATIONALITY  :    1801-29. 

1 66.  When  Jefferson  took  office  in  1801   he  succeeded 
to  a  task  larger  than  he  imagined.     His  party,  ignoring 
the  natural  forces  which   tied  the  States   together   even 
against  their  wills,  insisted  that  the  legal  basis  of  the  bond 
was  in  the  power  of  any  State  to  withdraw  at  will.     This 
was  no  nationality  ;  and  foreign  nations  naturally  refused 
to  take  the  American  national  coin  at  any  higher  valuation 
than  that  at  which  it  was  current  in  its  own  country.     The 
urgent  necessity  was  for  a  reconciliation  between  democracy 
and  nationality ;  and  this  was  the  work  of   this  period. 
An  underlying  sense  of  all  this  has  led  Democratic  leaders 
to  call  the  war  of  1812-15  the  "second  war  for  independ 
ence  " ;  but  the  result  was  as  much  independence  of  past 
ideas  as  of  Great  Britain. 

167.  The   first   force   in   the   new   direction   was   the 
acquisition  of  Louisiana  (§  32)  in  1803.     Napoleon  had 
acquired  it  from  Spain,  and,  fearing  an  attack   upon  it 
by  Great   Britain,  offered   it   to  the   United   States   for 
$15,000,000.      Jefferson   and   his   party   were   eager   to 
accept  the  offer  ;  but   the  constitution  gave  the  Federal 
Government  no  power  to  buy  and  hold  territory,  and  the 
party  was  based  on  a  strict  construction  of  the  constitu 
tion.     Possession  of   power  forced  the  strict-construction 
party  to  broaden  its  ideas,  and  Louisiana  was  bought, 
though  Jefferson  quieted  his  conscience  by  talking  for  a 
time  of  a  futile  proposal  to  amend  the  constitution  so  as 
to  grant   the   necessary  power.     The   acquisition  of   the 
western  Mississippi  basin  more  than  doubled  the  area  of 
the  United  States,  and  gave  them  control  of  all  the  great 
river-systems  of  central  North  America.     The  difficulties 
of  using  these  rivers  were  removed  almost  immediately  by 
Fulton's  utilization  of  steam  in  navigation  (1807).    Within 
four  years  steamboats  were  at  work  on  Western  waters  ; 
and  thereafter  the  increase  of  steam  navigation  and  that 
of  population  stimulated  one  another.     Population  crossed 
the  Mississippi ;  constantly  increasing  eddies  filled  up  the 
vacant   places   to   the   east   of   the  great   river;  and  all 
sections   of    the   country   advanced   as   they   had   never 
advanced  before.     The  "  centre  of  population  "  has  been 
carefully  ascertained  by  the  census  authorities  for  each 
decade,    and   it   represents   the   westward   movement   of 
population  very  closely.     During  this  period  it  advanced 
from  about  the  middle  of  the  State  of  Maryland  to  its 
extreme  western  limit;  that  is,  the  centre  of  population 
was  in  1830  nearly  at  the  place  'which  had  been  the  western 
limit  of  population  in  1770. 

1 68.  Jefferson  also  laid  the  basis  for  a  further  acquisi 
tion  in  the  future  by  sending  an  expedition  under  Lewis 
and  Clarke  to   explore  the  territory  north   of   the   then 
Spanish  territory  of   California  and  west  of  the  Kocky 
Mountains — the  "  Oregon  country  "  as  it  was  afterwards 
called   (§§   221,    224).     The   explorations   of   this   party 
(1804),  with  Captain  Gray's  discovery  of   the  Columbia 
river  (1792),   made  the  best  part  of   the  claims  of   the 
United  States  to  the  country  forty  years  later. 

169.  Jefferson   was   re-elected  in    1804,  serving  until 
1809  ;  his   party  now   controlled   almost   all   the   States 
outside  of  New  England,  and  could  elect  almost  any  one 
whom  it  chose  to  the  presidency.     Imitating  Washington 
in  refusing  a  third  term  of  office,  Jefferson  established  the 
precedent,  which  has  not  since  been  violated,  restricting  a 
president  to  two  terms,  though  the  constitution  contains 
no  such  restriction.     The  great  success  of  his  presidency 
had  been  the  acquisition  of  Louisiana,  which  was  a  viola 
tion  of  his  party  principles;  but  all  his  minor  successes 
were,  like  this,  recognitions  of   the  national  sovereignty 


which  he  disliked  so  much.  After  a  short  and  brilliant 
naval  war  the  Barbary  pirates  were  reduced  to  submission 
(1805).  And  the  authority  of  the  nation  was  asserted 
for  the  first  time  in  internal  affairs.  The  long-continued 
control  of  New  Orleans  by  Spain,  and  the  persistent 
intrigues  of  the  Spanish  authorities,  looking  towards  a 
separation  of  the  whole  western  country  from  the  United 
States,  had  been  ended  by  the  annexation  of  Louisiana, 
and  they  will  probably  remain  for  ever  hidden  in  the  secret 
history  of  the  early  West.  They  had  left  behind  a  dan 
gerous  ignorance  of  Federal  power  and  control,  of  which 
Burr  took  advantage  (1807).  Organizing  an  expedition 
in  Kentucky  and  Tennessee,  probably  for  the  conquest  of 
the  Spanish  colony  of  Mexico,  he  was  arrested  on  the  lower 
Mississippi  and  brought  back  to  Virginia.  He  was  ac 
quitted  ;  but  the  incident  opened  up  a  vaster  view  of  the 
national  authority  than  democracy  had  yet  been  able  to 
take.  It  had  been  said,  forty  years  before,  that  Great 
Britain  had  long  arms,  but  that  3000  miles  was  too  far  to 
extend  them  ;  it  was  something  to  know  now  that  the 
arms  of  the  Federal  Government  were  long  enough  to 
reach  from  Washington  city  to  the  Mississippi. 

170.  All  the  success  of  Jefferson  was  confined  to  his  Difficul- 
first  four  years  ;  all  his  heavy  failures  were  in  his  second  ties  with 
term,  in  which  he  and  his  party  as  persistently  refused  to  ^' 
recognize  or  assert  the  inherent   power  of  the  nation  in 
international  affairs.     The  Jay  treaty  expired  in  1804  by 
limitation,  and  American   commerce   was   thereafter  left 

to  the  course  of  events,  without  any  restriction  of  treaty 
obligations,  since  Jefferson  refused  to  accept  the  only 
treaty  which  the  British  Government  was  willing  to  make. 
All  the  difficulties  which  followed  may  be  summed  up  in  a 
few  words  :  the  British  Government  was  then  the  repre 
sentative  of  the  ancient  system  of  restriction  of  commerce, 
and  had  a  powerful  navy  to  enforce  its  ideas ;  the  Ame 
rican  Government  was  endeavouring  to  force  into  inter 
national  recognition  the  present  system  of  neutral  rights 
and  unrestricted  commerce,  but  its  suspicious  democracy 
refused  to  give  it  a  navy  sufficient  to  command  respect  for 
its  ideas.  Indeed,  the  American  Government  did  not  want 
the  navy ;  it  apparently  expected  to  gain  its  objects  with 
out  the  exhibition  of  anything  but  moral  force. 

171.  Great  Britain  was  now  at  war,  from  time  to  time,  Neutral 
with  almost  every  other  nation  of   Europe.     In  time  of  commerce. 
peace  European  nations  followed  generally  the  old  restric 
tive  principle  of  allowing  another  nation,  like  the  United 
States,  no  commercial  access  to  their  colonies ;  but,  when 

they  were  at  war  with  Great  Britain,  whose  navy  controlled 
the  ocean,  they  were  very  willing  to'  allow  the  neutral 
American  merchantmen  to  carry  away  their  surplus 
colonial  produce.  Great  Britain  had  insisted  for  fifty 
years  that  the  neutral  nation,  in  such  cases,  was  really 
intervening  in  the  war  as  an  ally  of  her  enemy ;  but  she 
had  so  far  modified  her  claim  as  to  admit  that  "  tranship 
ment,"  or  breaking  bulk,  in  the  United  States  was  enough 
to  qualify  the  commerce  for  recognition,  no  matter  whither 
it  was  directed  after  transhipment.  The  neutral  nation 
thus  gained  a  double  freight,  and  grew  rich  in  the  traffic  ; 
the  belligerent  nations  no  longer  had  commerce  afloat  for 
British  vessels  to  capture  ;  and  the  "frauds  of  the  neutral 
flags "  became  a  standing  subject  of  complaint  among 
British  merchants  and  naval  officers.  About  1805  British 
prize  courts  began  to  disregard  transhipment  and  to 
condemn  American  vessels  which  had  made  the  voyage 
from  a  European  colony  to  the  mother  country  by  way 
of  the  United  States.  This  was  really  a  restriction  of 
American  commerce  to  purely  American  productions,  or  to 
commerce  with  Great  Britain  direct,  with  the  payment  of 
duties  in  British  ports. 

172.  The  question  of  expatriation,  too,  furnished  a  good 
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many  burning  grievances.  Great  Britain  maintained  the 
old  German  rule  of  perpetual  allegiance,  though  she  had 
modified  it  by  allowing  the  right  of  emigration.  The 
United  States,  founded  by  immigration,  was  anxious  to 
establish  what  Great  Britain  was  not  disposed  to  grant, 
the  right  of  the  subject  to  divest  himself  of  allegiance  by 
naturalization  under  a  foreign  jurisdiction.  Four  facts 
thus  tended  to  break  off  friendly  relations — (1)  Great 
Britain's  claim  to  allegiance  over  American  naturalized 
subjects  ;  (2)  her  claim  to  the  belligerent  right  of  search 
of  neutral  vessels ;  (3)  her  claim  of  right  to  impress  for 
her  vessels  of  war  her  subjects  who  were  seamen  wherever 
found  ;  and  (4)  the  difficulty  of  distinguishing  native-born 
Americans  from  British  subjects,  even  if  the  right  to 
impress  naturalized  American  subjects  were  granted. 
British  naval  officers  even  undertook  to  throw  the  onus 
probandi  upon  Americans — to  consider  all  who  spoke  the 
English  language  as  British  subjects,  unless  they  could 
produce  proof  that  they  were  native-born  Americans.  The 
American  sailor  who  lost  his  papers  was  thus  open  to 
impressment.  The  American  Government  in  1810  pub 
lished  the  cases  of  such  impressments  since  1803,  as 
numbering  over  4000,  about  one-third  of  the  cases  result 
ing  in  the  discharge  of  the  impressed  man  ;  but  no  one  could 
say  how  many  cases  had  never  been  brought  to  the  atten 
tion  of  a  Government  which  never  did  anything  more  than 
remonstrate  about  them. 

173.  In  May  1806  the  British  Government,  by  orders 
in  council,  declared  a  blockade  of  the  whole  continent  of 
Europe  from  Brest  to  the  Elbe,   about  800   miles.     In 
November,  after  the  battle  of  Jena,  Napoleon  answered  by 
the  "  Berlin  decree,"  in  which  he  assumed  to  blockade  the 
British  Isles,  thus  beginning  his  "  continental  system."     A 
year  later   the  British  Government  answered  by  further 
orders  in   council,  forbidding   American   trade  with   any 
country  from  which  the  British  flag  was  excluded,  allowing 
direct  trade  from  the  United  States  to  Sweden  only,  in 
American  products,  and  permitting  American  trade  with 
other  parts  of  Europe  only  on  condition  of  touching  in 
England  and  paying  duties.     Napoleon  retorted  with  the 
"  Milan  decree,"  declaring   good   prize  any  vessel  which 
should  submit  to  search  by  a  British  ship  ;  but  this  was 
evidently  a  vain  fulmination. 

174.  The  Democratic  party  of  the  United  States  was 
almost  exclusively  agricultural,  and  had  little  knowledge 
of  or  sympathy  with  commercial  interests  ;  it  had  little 
confidence  in  the  American  navy;  it  was  pledged  to  the 
reduction  of  national  expenses  and  the  debt,  and  did  not 
wish  to  take  on  its  shoulders  the  responsibility  for  a  navy  ; 
and,  as  the  section  of  country  most  affected  by  the  orders 
in  council,  New  England,  was  Federalist,  and  made  up  the 
active  and  irreconcilable    opposition,  a  tinge  of  political 
feeling  could  not  but  colour  the  decisions  of  the  dominant 
party.     Various  ridiculous   proposals  were   considered  as 
substitutes  for  a  necessarily  naval  war  ;  and  perhaps  the 
most  ridiculous  was  adopted.     Since  the  use  of  non-inter 
course  agreements  as  revolutionary  weapons  against  Great 
Britain  (§  50),  an  overweening  confidence  in  such  measures 
had  sprung  up,  and  one  of  them  was  now  resorted  to — the 
embargo  (1807),  forbidding  foreign  commerce  altogether. 
It  was  expected  to  starve  Great  Britain  into  a  change  of 
policy  ;  and   its   effects   may  be   seen  by  comparing  the 
820,000,000  exports  of  1790,  $49,000,000  of  1807,  and 
89,000,000  of    1808.     It  does  not  seem  to  have  struck 
those  who  passed  the  measure  that  the  agricultural  dis 
tricts  also  might  find  the  change   unpleasant  ;  but   that 
was  the  result,  and  their  complaints  reinforced  those  of 
New  England,  and   closed  Jefferson's   second  term  in  a 
cloud  of  recognized  misfortune.     The  pressure  had  been 
slightly  relieved  by  the  substitution  of  the  Non-intercourse 


Law  (1809)   for  the  embargo  ;  it  prohibited  intercourse  Non-in- 
with  Great  Britain  and  France  and  their   dependencies,  tercourse 
leaving    other   foreign    commerce   open  ;    but   Madison,  Law* 
Jefferson's   successor  in  1808-09,  assumed  in  the  presi- Election 
dency  a  burden  which  was  not   enviable.     New  England  °f  1808. 
was  in  a  ferment,  and  was  even  suspected  of  designs  to 
resist  the  restrictive  system  by  force   (§  180)  ;  and   the 
administration  did  not  feel  secure  enough  in  its  position  to 
face  the  future  with  confidence. 

175.  The  Non-intercourse  Law  was  to  be  abandoned  as 
to  either  belligerent  which  should  abandon  its  attacks  on 
neutral  commerce,  and  maintained  against  the  other.     In 
1810  Napoleon  officially  informed  the  American  Govern 
ment  that  he  had  abandoned  his  system.     He  .continued 
to  enforce  it  in  fact ;  but  his  official  fiction  served  its 
purpose  of  limiting  the  non-intercourse  for  the  future  to 
Great  Britain,  and  thus  straining  relations  between  that 
country  and  the  United  States  still  further.     The  elections 
of  1811-12  resulted  everywhere  in  the  defeat  of  "sub 
mission  men  "  and  in  the  choice  of  new  members  who  were 
determined  to  resort  to  war  against  Great  Britain ;  France 
had  not  been  able  to  offer  such  concrete  cases  of  injury  as 
her  enemy,  and  there  was  no  general  disposition  to  include 
her  in  the  war.     Clay,  Calhoun,  Crawford,  and  other  new 
men  seized  the  lead  in  the  two  houses  of  Congress,  and 
forced  Madison  to  agree  to  a  declaration  of  war  as  a  con 
dition  of  his  re-election  in  1812.     War  was  begun  by  the  Election 
declaration  of  June  18,  1812.     The  New  England  Feder-  of  1812- 
alists  always  called  it  "  Mr  Madison's  war,"  but  the  presi-  War  -with 
dent  was  about  the  most  unwilling  participant  in  it.  England. 

176.  The   national   democracy  meant  to  attack  Great 
Britain  in  Canada,  partly  to  gratify  its  Western  constitu 
ency,  who  had  been  harassed  by  Indian  attacks,  asserted 
to  have  been  instigated  from  Canada.      Premonitions  of 
success  were  drawn  from  the  battle  of  Tippecanoe,  in  which  Tippe- 
Harrison  had  defeated  the  north-western  league  of  Indians  canoe- 
formed  by  Tecumseh  (1811).     Between  the  solidly  settled 
Atlantic  States  and  the   Canadian  frontier  was  a  wide 
stretch  of  unsettled  or  thinly  settled  country,  which  was  Theatre 
itself  a  formidable  obstacle  to  war.     Ohio  had  been  ad-  °* the 
mitted  as  a  State  in  1802,  and  Louisiana  was  admitted war" 

in  1812  ;  but  their  admission  had  been  due  to  the  desire 
to  grant  them  self-government  rather  than  to  their  full 
development  in  population  and  resources.  Cincinnati  was 
a  little  settlement  of  2500  inhabitants;  the  fringe  of 
settled  country  ran  not  very  far  north  of  it;  and  all 
beyond  was  a  wilderness  of  which  little  was  known  to  the 
authorities.  The  case  was  much  the  same  with  western 
New  York;  the  army  which  was  to  cross  the  Niagara 
river  must  journey  almost  all  the  way  from  Albany 
through  a  country  far  more  thinly  peopled  than  the  far 
western  Territories  are  in  1887.  The  difficulties  of  trans 
port  gave  opportunities  for  peculation ;  and  a  barrel  of  flour 
sometimes  reached  the  frontier  army  with  its  cost  multiplied 
seven  or  eight  fold.  When  a  navy  was  to  be  built  on  the 
lakes,  the  ropes,  anchors,  guns,  and  all  material  had  to  be 
carried  overland  for  a  distance  about  equal  to  the  length  of 
England ;  and  even  then  sailors  had  to  be  brought  to  man 
the  navy,  and  the  vessels  were  built  of  green  timber  :  one 
vessel  was  launched  nine  weeks  after  her  timber  was  cut. 
It  would  have  been  far  less  costly,  as  events  proved,  to 
have  entered  at  once  upon  a  naval  war  ;  but  the  crusade 
against  Canada  had  been  proclaimed  all  through  Kentucky 
and  the  West,  and  their  people  were  determined  to  wipe 
out  their  old  scores  before  the  conclusion  of  the  war. 

177.  The  war  opened  with  disaster — Hull's  surrender  Disasters 
of  Detroit ;  and  disaster  attended  it  for  two  years.     Polit-  b7 land- 
ical  appointments  to  positions  in  the  regular  army  were 
numerous,  and  such  officers  were  worse  than  useless.    The 

men  were  not  fitly  trained  or  supplied.     The  war  depart- 
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ment  showed  no  great  knowledge,  and  poverty  put  its  little 
knowledge  out  of  service.  Several  futile  attempts  at  in 
vasion  were  followed  by  defeat  or  abortion,  until  the  pol 
itical  officers  were  weeded  out  at  the  end  of  the  year  1813, 
and  Brown,  Scott,  Kipley,  and  others  who  had  fought 
their  way  up  were  put  in  command.  Then  for  the  first 
time  the  men  were  drilled  and  brought  into  effective  con 
dition  ;  and  two  successful  battles  in  1814 — Chippewa 
and  Lundy's  Lane — threw  some  glory  on  the  end  of  the 
war.  So  weak  were  the  preparations  even  for  defence  that 
a  British  expedition  in  1814  met  no  effective  resistance 
when  it  landed  and  burned  Washington.  It  was  defeated, 
however,  in  an  attempt  to  take  Baltimore. 
•  178.  The  American  navy  at  the  outbreak  of  the  war 
numbered  half  a  dozen  frigates  and  about  the  same 
number  of  smaller  vessels.  This  was  but  a  puny  adver 
sary  for  the  thousand  sail  of  the  British  navy,  which  had 
captured  or  shut  up  in  port  all  the  other  navies  of  Europe. 
But  the  small  number  of  American  vessels,  with  the  super 
abundance  of  trained  officers,  gave  them  one  great  advan 
tage  :  the  training  and  discipline  of  the  men,  and  the 
equipment  of  the  vessels,  had  been  brought  to  the  very 
highest  point.  Captains  who  could  command  a  vessel  but 
for  a  short  time,  yielding  her  then  to  another  officer  who 
was  to  take  his  sea  service  in  rotation,  were  all  ambitious 
to  make  their  mark  during  their  term.  "The  art  of 
handling  and  fighting  the  old  broadside  sailing  frigate  " 
had  been  carried  in  the  little  American  navy  to  a  point 
which  unvarying  success  and  a  tendency  to  fleet-combats 
had  now  made  far  less  common  among  British  captains.1 

179.  The  first  year  of  the  war  saw  five  ship-duels,  in  all 
of  which  the  American  frigates  either  captured  or  sunk 
their  adversaries.  Four  others  followed  in  1813,  in  two 
of  which  the  British  vessels  came  off  victorious.  The 
attention  of  the  British  Government  had  by  that  time  been 
fully  diverted  to  the  North-American  coast ;  its  blockading 
fleets  made  it  very  difficult  for  the  larger  American  vessels 
to  get  to  sea ;  and  there  were  but  seven  other  ship-combats, 
in  only  one  of  which  the  American  vessel  was  taken.  Most 
of  the  work  was  done  by  three  frigates,  the  "  Constitu 
tion,"  the  "  Essex,"  and  the  "  United  States."  There  was 
fighting  also  on  the  Great  Lakes  between  improvised  fleets 


1  The  naval  officers  who  came  most  prominently  to  notice  in  the 
war  were  Hull  and  Lawrence  (see  p.  789)  and  the  following: — STEPHEN 
DECATUR  was  born  at  Sinnepuxent,  Md.,  Jan.  5,  1779,  and  died  at 
Washington  (shot  in  a  duel),  March  22,  1820.  He  distinguished 
himself  in  the  first  Algerine  war,  1803-4,  by  his  capture  of  the 
British  frigate  "Macedonian,"  while  in  command  of  the  "United 
States, "  and  in  the  brief  war  which  brought  about  the  final  submission 
of  the  Algerines  in  1815. — THOMAS  MACDONOUGH  was  born  in  New 
castle  county,  Del.,  Dec.  23,  1783,  and  died  at  sea,  Nov.  16,  1825. 
He  was  commodore  of  the  American  fleet  on  Lake  Champlain,  in  its 
victory  over  the  British  fleet. — OLIVER  HAZARD  PERRY  was  born  at 
South  Kingston,  R.I.,  Aug.  23,  1785,  and  died  on  the  island  of 
Trinidad,  Aug.  23,  1819.  His  great  achievement  was  his  victory 
over  the  British  fleet,  1813,  laconically  announced  in  the  despatch: 
"  We  have  met  the  enemy,  and  they  are  ours. " — DAVID  PORTER  was 
born  at  Boston,  Mass.,  Feb.  1,  1780.  After  service  in  a  merchant 
man,  he  entered  the  navy  in  1798,  served  in  the  Algerine  war  and 
elsewhere,  and  in  1812  was  in  command  of  the  "Essex."  His  most 
brilliant  service  was  his  cruise  in  the  Pacific  in  1813-14,  in  which  he 
swept  that  ocean  of  British  whalers,  and  was  finally  captured  iu  the 
neutral  harbour  of  Valparaiso  by  two  British  vessels,  after  the  most 
desperate  naval  combat  of  the  war.  He  resigned  in  1826,  after  a 
difficulty  with  the  navy  department,  and  took  command  of  the 
Mexican  navy.  He  died  near  Constantinople,  March  28,  1843,  while 
serving  as  minister  to  Turkey.  See  D.  D.  Porter's  Memoir  of  David 
Porter  (1876),  and  Irving's  Spanish  Papers,  vol.  ii. — JOHN  RODGERS 
was  born  in  Harford  county,  Md.,  in  1771.  He  entered  the  navy 
in  1798  as  a  lieutenant,  rose  to  a  captaincy,  commanded  the  Mediter 
ranean  fleet  in  1805,  and  the  frigate  "  President "  during  the  encounter 
with  the  "Little  Belt"  in  1811.  He  was  in  command  of  the  fleet  at 
New  York  in  1812,  and  hurried  it  to  sea,  lest  his  Government  should 
forbid  it  to  leave  port.  He  commanded  the  fleet  in  another  cruise 
the  same  year,  but  only  individual  captures  were  made.  He  died  at 
Philadelphia,  Aug.  1,  1838. 


of  small  vessels.     Perry  captured  the  British  fleet  on  Lake  Victories 
Erie  (1813)  and  Macdonough  the  British  fleet  on  Lakeonthe 
Champlain  (1814).     The  former  victory  led  to  the  end  of        8* 
the  war  in  the  West.     Harrison,  the  American  commander 
in  that  section,  shipped  his  army  across  the  lake  in  Perm's 
fleet,  and  routed  the  British  and  Canadian  army  at  the 
Thames. 

1 80.  The  home  dislike  to  the  war  had  increased  steadily  Feeling 
with  the   evidence  of  incompetent   management   by  the  in  New 
administration.     The  Federalists,  who  had  always  desired  EnSland- 
a  navy,  pointed  to  the  naval  successes  as  the  best  proof  of 

the  folly  with  which  the  war  had  been  undertaken  and 
managed.  New  England  Federalists  complained  that  the 
Federal  Government  utterly  neglected  the  defence  of  their 
coast,  and  that  Southern  influence  was  far  too  strong  in 
national  affairs.  They  showed  at  every  opportunity  a  dis 
position  to  adopt  the  furthest  stretch  of  State  sovereignty, 
as  stated  in  the  Kentucky  resolutions  ;  and  every  such 
development  urged  the  national  democracy  unconsciously 
further  on  the  road  to  nationality.  When  the  New  England 
States  sent  delegates  to  meet  at  Hartford  and  consider  Hartford 
their  grievances  and  the  best  remedies — a  step  perfectly  conven- 
proper  on  the  Democratic  theory  of  a  "  voluntary  Union  "  t")U- 
— treason  was  suspected,  and  a  readiness  to  suppress  it  by 
force  was  plainly  shown.  The  recommendations  of  the 
convention  came  to  nothing  ;  but  the  attitude  of  the  domi 
nant  party  towards  it  is  one  of  the  symptoms  of  the  manner 
in  which  the  trials  of  actual  war  were  steadily  reconciling 
democracy  and  nationality.  The  object  which  Hamilton 
had  sought  by  high  tariffs  and  the  development  of  national 
classes  had  been  attained  by  more  natural  and  healthy 
means. 

181.  In  April  1814  the  first   abdication  of   Napoleon 
took  place,    and   Great  Britain  was  able  to  give   more 
attention  to  her  American  antagonist.     The  main  attack 
was  to  be  made  on   Louisiana,   the   weakest   and   most 
distant  portion  of  the  Union.     A  fleet  and  army  were  sent 
thither,  and,  after  much  delay,   landed  below  the  city. 
The  nearest  settled  country  was  Tennessee ;  and  between 

it  and  New  Orleans  was  a  wilderness  four  hundred  miles  New 
long.     Andrew  Jackson  had  become  the  most  prominent  Orleans. 
citizen  of  Tennessee,  and  he  was  ordered  to  the  defence  of 
New  Orleans.     His  popularity  and  energy  brought  riflemen 
down  the  river  and  put  them  into  position.     The  British 
assault  was  marred  by  hopeless  blunders,  and  the  gallantry 
of  the  men  only  made  their  slaughter  and  repulse  more  com 
plete  (January  8,  1815).     Peace  had  been  made  at  Ghent  Peace, 
fifteen  days  before  the  battle  was  fought,  but  the  news  of 
the  battle  and  the  peace  reached  Washington  almost  to 
gether,  the  former  going  far  to  make  the  latter  tolerable. 

182.  Though  the  land  war  had  gone  almost  uniformly  its  terms, 
against  the  United  States,  and  the  American  naval  suc 
cesses  had  been  just  enough  to  irritate  the  English  mind, 

and  though  the  British  negotiators  had  nothing  to  dread 
and  everything  to  demand,  the  treaty  was  quite  satisfactory 
to  the  United  States.  It  is  true  that  it  said  not  a  word 
about  the  questions  of  impressment,  search,  and  neutral 
rights,  the  grounds  of  the  war  ;  Great  Britain  did  not 
abandon  her  position  on  any  of  them.  But  everybody 
knew  that  circumstances  had  changed.  The  new  naval 
power  whose  frigates  alone  in  the  past  twenty  years  had 
shown  their  ability  to  fight  English  frigates  on  equal  terms 
was  not  likely  to  be  troubled  in  future  with  the  question 
of  impressment;  and  in  fact,  while  not  renouncing  the 
right,  the  British  Government  no  longer  attempted  to 
enforce  it.  The  navy,  it  must  be  confessed,  was  the  force 
which  had  at  last  given  the  United  States  a  recognized 
and  cordial  acceptance  in  the  family  of  nations  ;  it  had 
solved  the  problem  of  the  reconciliation  of  democracy  and 
nationality,  From  this  time  the  dominant  party  shows  an 
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increasing  disposition  to  exalt  and  maintain  the  national 
element  of  the  American  system. 

183.  The  remainder  of  this  period  is  one  of  the  barren- 
est  in  American  history.     The  opposition  of  the  Federal 
party  to  the  war  completed  the  measure  of  its  unpopular 
ity,   and  it  had  only  a  perfunctory  existence   for  a  few 
years   longer.      There  was  but   one  real   party,  and  the 
political  struggles  within  it  tended  to  take  the  shape  of 
purely  personal  politics.     Scandal,  intrigue,  and  personal 
criticism  became  the  most  marked  characteristics  of  Ame 
rican  politics  until  the  dominant  party  broke  at  the  end 
of  the  period,  and  real  party  conflict  was  renewed.     But 
the   seeds  of   the   final   disruption   are  visible  from  the 
peace  of    1814.      The   old-fashioned  Republicans   looked 
with  intense  suspicion  on  the  new  form  of  Republicanism 
generated  by  the  war,  a  type  which  instinctively  bent  its 
energies    toward    the   further   development   of    national 
power.      Clay  was  the  natural  leader  of  the  new  demo 
cracy  ;  but  John  Quincy  Adams  and  others  of  Federalist 
antecedents  or  leanings  took  to  the  new  doctrines  kindly ; 
and  even  Calhoun,  Crawford  (p.  788),  and  others  of  the 
Southern  interest  were  at  first  strongly  inclined  to  support 
them.     One  of  the  first  effects  was  the  revival  of  protec 
tion  and  of  a  national  bank. 

184.  The  charter  of   the  national   bank   (§  146)  had 
expired  in  1811,  and  the  dominant  party  had  refused  to 
recharter  it.     The  attempt  to  carry  on  the  war  by  loans 
resulted  in  almost  a  bankruptcy  and  in  a  complete  inability 
to  act  efficiently.     As  soon  as  peace  gave  time  for  con 
sideration,  a  second  bank  was  chartered  for  twenty  years, 
with  a  capital  of  §35,000,000,  four-fifths  of  which  might 
be  in  Government  stock.     It  was  to  have  the  custody  of 
the  Government  revenues,  but  the  secretary  of  the  treasury 
could  divert  the  revenues  to  other  custodians,  giving  his 
reasons  for  such  action  to  Congress.     This  clause,  meant 
to  cover  cases  in  which  the  Bank  of  the  United  States  had 
no  branch  at  a  place  where  money  was  needed,  was  after 
wards  put  to  use  for  a  very  different  purpose  (§  204). 

185.  Protection    was    advocated    again    on     national 
grounds,  but  not  quite  on  those  which  had  moved  Hamil 
ton  (§   146).     The  additional  receipts  were   now  to   be 
expended   for  fortifications  and  other    national  defences, 
and  for  national  roads  and  canals,  the  latter  to  be  con 
sidered  solely  as   military  measures,  with   an  incidental 
benefit  to  the  people.     Business  distress  among  the  people 
gave  additional  force  to  the  proposal.     The  war  and  block 
ade  had  been  an  active  form  of  protection,  under  which 
American  manufactures  had  sprung  up  in  great  abundance. 
As  soon  as  peace  was  made  English  manufacturers  poured 
their  products   into  the  United  States,  and  drove  their 
American  rivals  out  of  business  or  reduced  them  to  desperate 
straits.     Their  cries  to  Congress  for  relief  had  a  double 
effect.     They  gave  the  spur  to  the  nationalizing  advocates 
of  protection,  and,  as  most  of  the  manufacturers  were  in 
New  England  or  New  York,  they  developed  ia  the  citadel 
of  Federalism  a  class  which  looked  for  help  to  a  Republican 
Congress,  and  was  therefore  bound  to  oppose  the  Federal 
party.     This  was  the   main   force  which   brought   New 
England  into  the  Republican  fold  before  1825.     An  in 
crease  in  the  number  of  spindles  from  80,000  in  1811  to 
500,000  in  1815,  and  in  cotton    consumption  from  500 
bales  in  1800  to  90,000  in  1815,  the  rise  of  manufactur 
ing  towns,  and  the  rapid  development  of  the  mechanical 
tendencies   of  a   people  who  had  been   hitherto   almost 
exclusively  agricultural,  were  influences  which  were  to  be 
reckoned  with  in  the  politics  of  a  democratic  country. 

186.  The  tariff  of  1816  imposed  a  duty  of  about  25  per 
cent,  on  imports  of  cotton  and  woollen  goods,  and  specific 
duties  on  iron  imports.     The  ad  valorem  duties   carried 
most  of  the  manufacturers  through  the  financial  crisis  of 


1818-19,  but  the  iron  duties  were  less  satisfactory.  In 
English  manufacture  the  substitution  of  coke  for  charcoal 
in  iron  production  led  to  continual  decrease  in  price.  As 
the  price  went  down  the  specific  duties  were  continually  in 
creasing  the  absolute  amount  of  protection.  Thus  spared 
the  necessity  for  improvements  in  production,  the  American 
manufacturers  felt  English  competition  more  keenly  as  the 
years  went  by,  and  called  for  more  protection. 

187.  Monroe  succeeded  Madison  as  president  in  1817,  "Era  of 
and,  re-elected  with   hardly  any  opposition   in  1820,  he  g°°fl 
served  until  1825.     So  complete  was  the  supremacy  of  the  fee^in&- 
Republican  party  that  this  is  often  called  "  the  era  of  good 
feeling."     It  came  to  an  end  when  a  successor  to  Monroe 

was  to  be  elected ;  the  two  sections  of  the  dominant  party 
then  had  their  first  opportunity  for  open  struggle.     During 
Monroe's  two  terms  of  office  the  nationalizing  party  devel 
oped  the  policy  on  which  it  proposed  to  manage  national 
affairs.     This  was  largely  the  product  of  the  continually 
swelling  western  movement  of  population.     The  influence 
of  the  steamboat  was  felt  more  and  more  every  year,  and 
the  want  of  a  similar  improvement  in  land  transport  was 
correspondingly  evident.     The  attention  drawn  to  western 
New  York  by  the  war  had  filled  that  part  of  the  State  with 
a  new  population.     The  Southern  Indians  had  been  com 
pletely  overthrown  by  Jackson  during  the  war  of  1812, 
and  forced  to  cede  their  lands ;  all  the  territory  west  of 
Georgia  was  thus  opened  up  to  settlement.    The  admission  Admis- 
of  the  new  States  of  Indiana  (1816),  Mississippi  (1817),  sion  of 
Illinois  (1818),  Alabama  (1819),  Maine  (1820),  and  Mis- g^*™' 
souri  (1821) — all  but  Maine  the  product  and  evidence  of  Rjppj  " 
Western  growth — were  the  immediate  results  of  the  de-  Illinois, 
velopment  consequent  upon  the  war.     All  the  territory  Alabama, 
east  of  the  Mississippi,  except  the  northern  part  of  the  M^ine» 
north-west  territory,   was  now  formed  into  self-governing  Missouri 
States ;  the  State  system  had  already  crossed  the  Missis 
sippi  ;  and  all  that  was  needed  for  further  development 
was  the  locomotive  engine.      The  four  millions  of  1790 
had  grown  into  thirteen  millions  in  1830  ;  and  there  was 
a  steady  increase  of  one-third  in  each  decade. 

1 88.  The  urgent  demand  of  Western  settlers  for  some 
road  to  a  market  led  to  a  variety  of  schemes  to  facilitate 
intercourse  between  the  East  and  the  West, — the   most 
successful  being  that  completed  in   New  York  in  1825, 
the   Erie  Canal.      The   Hudson   river   forms    the   great  Erie 
natural  breach  in  the   barrier  range  which  runs  parallel  Canal, 
to  the  Atlantic  coast.     When  the  traveller  has  passed  up 

the  Hudson  through  that  range  he  sees  before  him  a  vast 
champaign  country  extending  westward  to  the  Great  Lakes, 
and  perfectly  adapted  by  nature  for  a  canal.  Such  a  canal, 
to  turn  Western  traffic  into  the  lake  rivers  and  through 
the  lakes,  the  canal,  and  the  Hudson  to  New  York  city, 
was  begun  by  the  State  through  the  influence  of  De  Witt 
Clinton,  was  derisively  called  "  Clinton's  big  ditch  "  until 
its  completion,  and  laid  the  foundations  for  the  great  com 
mercial  prosperity  of  New  York  State  and  city.  Long  before 
it  was  finished  the  evident  certainty  of  its  success  had 
seduced  other  States  into  far  less  successful  enterprises  of 
the  kind  and  had  established  as  a  nationalizing  policy  the 
combination  of  high  tariffs  and  expenditures  for  internal 
improvements  which  was  long  known  as  the  "  American  The 
system."  The  tariffs  of  duties  on  imports  were  to  be  carried  "  Ameri- 
ashigh  as  revenue  results  would  approve;  within  this  limit  c&n  ^s" 
the  duties  were  to  be  defined  for  purposes  of  protection  ; 
and  the  superabundant  revenues  were  to  be  expended  for  the 
improvement  of  roads,  rivers,  and  harbours,  and  for  every 
enterprise  which  would  tend  to  aid  the  people  in  their 
efforts  to  subdue  the  continent.  Protection  was  now  to 
be  for  national  benefit,  not  for  the  benefit  of  classes. 
Western  farmers  were  to  have  manufacturing  towns  at 
their  doors,  as  markets  for  the  surplus  which  had  hitherto 
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been  rotting  on  their  farms ;  competition  among  manu 
facturers  was  to  keep  down  prices ;  migration  to  all  the 
new  advantages  of  the  West  was  to  be  made  easy  at 
national  expense ;  and  Henry  Clay's  eloquence  was  to' 
commend  the  whole  policy  to  the  people.  The  old  Demo 
cracy,  particularly  in  the  South,  insisted  that  the  whole 
scheme  really  had  its  basis  in  benefits  to  classes,  that  its 
communistic  features  were  not  such  as  the  constitution 
meant  to  cover  by  its  grant  of  power  to  Congress  to  levy 
taxation  for  the  general  welfare,  and  that  any  such  legisla 
tion  would  be  unconstitutional.  The  dissatisfaction  in  the 
Tariffs  of  South  rose  higher  when  the  tariffs  were  increased  in  1824 
1824  and  an(j  1828.  The  proportion  of  customs  revenue  to  dutiable 

•t   O  QQ  •«•  1 

imports  rose  to  37  per  cent,  in  1825  and  to  44  per  cent. 
in  1829  ;  and  the  ratio  to  aggregate  imports  to  33  per 
cent,  in  1825  and  37  per  cent,  in  1829.  As  yet,  however, 
the  Southern  dissatisfaction  showed  itself  only  in  resolu 
tions  of  State  legislatures. 

189.  In  the   sudden   development  of   the   new  nation 
circumstances    had  conspired    to   give    social   forces   an 
abnormally  materialistic   cast,  and  this   had  strongly  in 
fluenced  the  expression  of  the  national  life.     Its  literature 
and  its  art  had  amounted  to  little,  for  the  American  people 
were  still  engaged  in  the  fiercest  of  warfare  against  natural 
difficulties,  which  absorbed  all  their  energies. 

190.  In  international  relations  the  action  of  the  Gov 
ernment  was  strong,  quiet,  and  self-respecting.     Its  first 
weighty  action  took  place  in  1823.     It  had  become  pretty 
evident  that  the  Holy  Alliance,  in  addition  to  its  interven 
tions  in  Europe  to  suppress  popular  risings,  meant  to  aid 
Spain  in  bringing  her  revolted  South-American  colonies  to 
obedience.     Great  Britain  had  been  drifting  steadily  away 
from  the  Alliance,  and  Canning,  the  new  secretary,  deter 
mined  to  call  in  the  weight  of  the  trans- Atlantic  power  as 

The  a  check  upon  it.  A  hint  to  the  American  minister  was 
Monroe  followed  by  a  few  pregnant  passages  in  President  Monroe's 
ine'  annual  message  in  December.  Stating  the  friendly  rela 
tions  of  the  United  States  with  the  new  South-American 
republics,  he  went  on  to  say,  "  We  could  not  view  an 
interposition  for  oppressing  them  (the  South-American 
states),  or  controlling  in  any  other  manner  their  destiny 
by  any  European  power,  in  any  other  light  than  as  a 
manifestation  of  an  unfriendly  disposition  towards  the 
United  States."  If  both  the  United  States  and  Great 
Britain  were  to  take  this  ground  the  fate  of  a  fleet  sent 
by  the  Alliance  across  the  Atlantic  was  not  in  much  doubt, 
and  the  project  was  at  once  given  up.  The  "  Monroe 
doctrine,"  however,  has  remained  the  rule  of  foreign 
intercourse  for  all  American  parties.  Added  to  the  already 
established  refusal  of  the  United  States  to  become  en 
tangled  in  any  European  wars  or  alliances,  it  has  separated 
the  two  continents,  to  their  common  advantage. 
The  191.  It  was  supposed  at  the  time  that  Spain  might 

colonial  transfer  her  colonial  claims  to  some  stronger  power ;  and 
clause.  Mr  Monroe  therefore  went  on  to  say  that  "  the  American 
continents  should  no  longer  be  subjects  for  any  new  Euro 
pean  colonial  settlement."  The  meaning  of  this  was  well 
understood  at  the  time  ;  and,  when  its  condition  failed, 
the  statement  lost  its  force.  It  has  been  supposed  that  it 
bound  the  United  States  to  resist  any  further  establish 
ment  of  European  colonies  in  the  Americas.  Such  a  role 
of  universal  arbiter  has  always  been  repudiated  by  the 
United  States, — though  its  sympathies,  more  or  less  active, 
must  always  go  with  any  American  republic  which  falls 
into  collision  with  any  such  colonizing  scheme. 
The  192.  By  a  treaty  with  Russia  (1825)  that  power  gave 

north-     up  all   claims  on  the  Pacific  coast  south  of   the  present 
kou*ld     limits  of  Alaska.     The  northern  boundary  of  the  United 
ary^         States  had  been  settled  by  the  treaty  of  1783  ;  and,  after 
the  acquisition  of   Louisiana,   a  convention   with    Great 


Britain  settled  the  boundary  on  the  line  of  49°  IS",  lat.  as 
far  west  as  the  Rocky  Mountains  (1818).  West  of  these 
mountains  the  so-called  Oregon  country  (§  168),  on  whose 
limits  the  two  powers  could  not  agree,  was  to  be  held  in 
common  possession  for  ten  years.  This  common  possession 
was  prolonged  by  another  convention  (1827)  indefinitely, 
with  the  privilege  to  either  power  to  terminate  it  on  giving 
twelve  months'  notice.  This  arrangement  lasted  until 
1846  (§  224). 

193.  Monroe's  terms  of  office  came  to  an  end  in  1825. 
He  had  originally  been  an  extreme  Democrat,  who  could 
hardly  speak  of  Washington  with  patience  ;  he  had  slowly 
changed  into  a  very  moderate  Republican,  whose  tendencies 
were  eagerly  claimed  by  the  few  remaining  Federalists  as 
identical  with   their   own.     The   nationalizing  faction  of 
the  dominant  party  had  scored  almost  all  the  successes 
of  the  administration,  and  the  divergence  between  it  and 
the  opposing  faction  was  steadily  becoming  more  apparent. 

All  the  candidates  for  the  presidency  in  1824 — Andrew  Election 
Jackson,  a  private  citizen  of  Tennessee  ;  William  H.  Craw-  of  1824- 
ford,  Monroe's  secretary  of  the  treasury;  John  Quincy 
Adams,  his  secretary  of  state;  and  Henry  Clay,  the 
speaker  of  the  house  of  representatives — claimed  to  be 
Republicans  alike  ;  but  the  personal  nature  of  the  struggle 
was  shown  by  the  tendency  of  their  supporters  to  call 
themselves  "  Adams  men  "  or  "  Jackson  men,"  rather  than 
by  any  real  party  title.  Calhoun  was  supported  by  all 
parties  for  the  vice-presidency,  and  was  elected  without 
difficulty.  The  choice  of  a  president  was  more  doubtful. 

194.  None  of  the  four  candidates  had  anything  like  a  Party 
party  organization  behind  him.     Adams  and  Clay  repre-  diver- 
sented  the  nationalizing  element,  as  Crawford  and  Jackson  8ence- 
did  not;  but  there   the  likeness  among   them   stopped. 

The  strongest  forces  behind  Adams  were  the  new  manu 
facturing  and  commercial  interests  of  the  East ;  behind 
Clay  were  the  desires  of  the  West  for  internal  improve 
ments  at  public  expense  as  a  set-off  to  the  benefits  which 
the  seaboard  States  had  already  received  from  the  Govern 
ment  ;  and  the  two  elements  were  soon  to  be  united  into 
the  National  Republican  or  Whig  party.  Crawford  was 
the  representative  of  the  old  Democratic  party,  with  all 
its  Southern  influences  and  leanings.  Jackson  was  the 
personification  of  the  new  democracy, — not  very  cultured, 
perhaps,  but  honest,  and  hating  every  shade  of  class  con 
trol  instinctively.  As  he  became  better  known  the  whole 
force  of  the  new  drift  of  things  turned  in  his  direction ; 
"hurrah  for  Jackson"  undoubtedly  often  represented  tend 
encies  which  the  speaker  would  have  found  it  hard  to 
express  otherwise.  Crawford  was  taken  out  of  the  race, 
just  after  this  election,  by  physical  failure,  and  Adams  by 
the  revival  of  ancient  quarrels  with  the  Federalists  of 
New  England  ;  and  the  future  was  to  be  with  Clay  or 
with  Jackson.  But  in  1824  the  question  of  success  among 
the  four  was  not  an  easy  one  to  decide.  The  electors  gave 
no  one  a  majority  ;  and  the  house  of  representatives  gave 
the  presidency  to  Adams  (§§  119,  120). 

195.  Adams's  election  in  1824  was  due  to  the  fact  that  The 
Clay's  friends  in  the  house — unable  to  vote  for  him,  as  he  Adams 
was  the  lowest  in  the  electoral  vote,  and  only  three  names 
were  open  to  choice  in  the  house — very  naturally  gave  their 
votes  to  Adams.     As  Adams  appointed  Clay  to  the  leading 
position  in  his  cabinet,  the  defeated  party  at  once  raised 

the  cry  of  "  bargain  and  intrigue,"  one  of  the  most  effective 
in  a  democracy,  and  it  was  kept  up  throughout  Adams's 
four  years  of  office.  Jackson  had  received  the  largest 
number  of  electoral  votes,  though  not  a  majority  ;  and 
the  hazy  notion  that  he  had  been  injured  because  of  his 
devotion  to  the  people  increased  his  popularity.  Though 
demagogues  made  use  of  it  for  selfish  purposes,  this  feeling 
was  an  honest  one,  and  Adams  had  nothing  to  oppose  to  it. 
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He  tried  vigorously  to  uphold  the  "American  system," 
and  succeeded  in  passing  the  tariff  of  1828  ;  he  tried  to 
maintain  the  influence  of  the  United  States  on  both  the 
American  continents  ;  but  he  remained  as  unpopular  as  his 
Election  rival  grew  popular.  In  1828  Adams  was  easily  displaced 
of  1828.  by  Jackson.  Calhoun  was  re-elected  vice-president. 
Demo-  196.  Jackson's  inauguration  in  1829  closes  this  period, 
cracy  as  it  ends  the  time  during  which  a  disruption  of  the  Union 
by  the  peaceable  withdrawal  of  any  State  was  even  pos 
sible.  The  party  which  had  made  State  sovereignty  its 
bulwark  in  1798  was  now  in  control  of  the  Government 
again  •  but  Jackson's  proclamation  in  his  first  term,  in 
which  he  warned  South  Carolina  that  "  disunion  by  armed 
force  is  treason,"  and  that  blood  must  flow  if  the  laws  were 
resisted,  speaks  a  very  different  tone  from  the  speculations 
of  Jefferson  on  possible  future  divisions  of  the  United 
States.  And  even  the  sudden  attempt  of  South  Carolina 
to  exercise  independent  action  (§  206),  which  would  have, 
been  looked  upon  as  almost  a  right  forty  years  before, 
shows  that  some  interest  dependent  upon  State  sovereignty 
had  taken  alarm  at  the  evident  drift  of  events,  and  was 
anxious  to  lodge  a  claim  to  the  right  before  it  should  slip 
from  its  fingers  for  ever.  Nullification  was  but  the  first 
skirmish  between  the  two  hostile  forces  of  slavery  and 
democracy. 

Slavery.  197.  When  the  vast  territory  of  Louisiana  was  acquired 
in  1803  the  new  owner  found  slavery  already  established 
there  by  custom  recognized  by  French  and  Spanish  law. 
Congress  tacitly  ratified  existing  law  by  taking  no  action  ; 
slavery  continued  legal,  and  spread  further  through  the 
territory ;  and  the  State  of  Louisiana  entered  as  a  slave 
State  in  1812.  The  next  State  to  be  carved  out  of  the 
territory  was  Missouri,  admitted  in  1821.  A  Territory,  on 
applying  for  admission  as  a  State,  brings  a  constitution 
for  inspection  by  Congress ;  and,  when  it  was  found  that 
the  new  State  of  Missouri  proposed  to  recognize  and  con 
tinue  slavery,  a  vigorous  opposition  spread  through  the 
North  and  West,  and  carried  most  of  the  senators  and 
representatives  from  those  sections  with  it.  In  the  house 
of  representatives  these  two  sections  had  a  greatly  superior 
number  of  members  ;  but,  as  the  number  of  Northern  and 
Southern  States  had  been  kept  about  equal,  the  compact 
Southern  vote,  with  one  or  two  Northern  allies,  generally 
retained  control  of  the  senate.  Admitted  by  the  senate 
and  rejected  by  the  house,  Missouri's  application  hung 
suspended  for  several  years,  until  it  was  successful  by  the 
admission  of  Maine,  a  balancing  Northern  State,  and  by 
The  the  following  arrangement,  known  as  the  Missouri  corn- 
Missouri  promise  of  1820  : — Missouri  was  to  enter  as  a  slave  State  ; 
misif1  '"  slavery  was  for  ever  prohibited  throughout  the  rest  of  the 
Louisiana  purchase  north  of  lat.  36°  30',  the  main  southern 
boundary  of  Missouri ;  and,  though  nothing  was  said  of 
the  territory  south  of  the  compromise  line,  it  was  under 
stood  that  any  State  formed  out  of  it  was  to  be  a  slave 
State,  if  it  so  wished  (§  249).  Arkansas  entered  under 
this  provision  in  1836. 

198.  The  question  of  slavery  was  thus  set  at  rest  for  the 
present,  though  a  few  agitators  were  roused  to  more  zealous 
opposition  to  the  essence  of  slavery  itself.     In  the  next 
decade  these  agitators  succeeded  only  in  the  conversion  of 
a  few  recruits,  but  these  recruits  were  the  ones  who  took 
up  the  work  at  the  opening  of  the  next  period  and  never 
Sectional  gave  it  up  until  slavery  was  ended.     It  is  plain  now,  how- 
diver-      ever,  that  North  and  South  had  already  drifted  so  far  apart 
gence.      as  ^o  form  two  sections,  and  that,  as  things  stood,  their 
drift  for  the  future  could  only  be  further  apart,  in  spite 
of  the  feeble  tie  furnished  by  the  Missouri  compromise. 
It  became  evident,  during  the  next  forty  years,  that  the 
wants  and  desires  of  these  two  sections  were  so  divergent 
that  it  was  impossible  for  one  Government  to  make  satis 


factory  laws  for  both.  The  moving  cause  was  not  removed 
in  1820 ;  one  of  its  effects  was  got  out  of  the  way  for  the 
time,  but  others  were  soon  to  take  its  place. 

199.  The  vast  flood  of  human  beings  which  had  been  The 
pouring  westward  for  years  had  now  pretty  well  occupied  settled 
the  territory  east  of  the  Mississippi,  while,  on  the  west  side  area* 
of  that  stream,  it  still  showed  a  disposition  to  hold  to  the 
river  valleys.     The  settled  area  had  increased  from  240,000 
square  miles  in  1790  to  633,000  square  miles  in  1830, 
with  an  average  of  20 '3  persons  to  the  square  mile.     There 

was  still  a  great  deal  of  Indian  territory  in  the  Southern 
States  of  Georgia,  Alabama,  and  Mississippi,  and  in 
Florida,  for  the  southern  Indians  were  among  the  finest 
of  their  race ;  they  had  become  semi-civilized,  and  were 
formidable  antagonists  to  the  encroaching  white  race.  The 
States  interested  had  begun  preparations  for  their  forcible 
removal,  in  public  defiance  of  the  attempts  of  the  Federal 
Government  to  protect  the  Indians  (1827)  ;  but  the  re 
moval  was  not  completed  until  1835.  In  the  North,  Wis 
consin  and  Michigan,  with  the  northern  halves  of  Illinois 
and  Indiana,  were  still  very  thinly  settled,  but  everything 
indicated  early  increase  of  population.  The  first  lake  The 
steamboat,  the  "  Walk-in-the-Water,"  had  appeared  at  De-  steam- 
troit  in  1818,  and  the  opening  of  the  Erie  Canal  added  to  boat 
the  number  of  such  vessels.  Lake  Erie  had  seven  in  1826  ; 
and  in  1830,  while  the  only  important  lake  town,  Detroit, 
was  hardly  yet  more  than  a  frontier  fort,  a  daily  line  of 
steamers  was  running  to  it  from  Buffalo,  carrying  the  in 
creasing  stream  of  emigrants  to  the  Western  territory. 

200.  The  land  system  of  the  United  States  had  much  The 
to  do  with  the  early  development  of  the  West.     From  the land 
first  settlement,  the  universally  recognized  rule  had  been  system< 
that   of   absolute   individual   property  in   land,  with  its 
corollary  of   unrestricted   competitive  or    "  rack"   rents ; 

and  this  rule  was  accepted  fully  in  the  national  land  system, 
whose  basis  was  reported  by  Jefferson,  as  chairman  of  a 
committee  of  the  Confederation  Congress  (1785).  The 
public  lands  were  to  be  divided  into  hundreds  of  ten  miles 
square,  each  containing  one  hundred  mile-square  plots. 
The  hundred  was  called  a  "  township,"  and  was  afterward 
reduced  to  six  miles  square,  of  thirty-six  mile-square  plots 
of  640  acres  each.  From  time  to  time  principal  meridians 
and  east  and  west  base  lines  have  been  run,  and  townships 
have  been  determined  by  their  relations  to  these  lines. 
The  sections  (plots)  have  been  subdivided,  but  the  transfer 
describes  each  parcel  from  the  survey  map,  as  in  the  case 
of  "  the  south-west  quarter  of  section  20,  township  30, 
north,  range  1  east  of  the  third  principal  meridian."  The 
price  fixed  ia  1790  as  a  minimum  was  $2  per  acre ;  it  has 
tended  to  decrease,  and  no  effort  has  ever  been  made  to 
gain  a  revenue  from  it.  When  the  nation  acquired  its 
Western  territory  it  secured  its  title  to  the  soil,  and  always 
made  it  a  fundamental  condition  of  the  admission  of  a  new 
State  that  it  should  not  tax  United  States  lands.  To  com 
pensate  the  new  States  for  the  freedom  of  unsold  public 
lands  from  taxation,  one  township  in  each  thirty-six  was 
reserved  to  them  for  educational  purposes  ;  and  the  excel 
lent  public  school  systems  of  the  Western  States  have  been 
founded  on  this  provision.  The  cost  of  obtaining  a  quarter 
section  (160  acres),  under  the  still  later  homestead  system 
of  granting  lands  to  actual  settlers,  has  come  to  be  only 
about  $26;  the  interest  on  this,  at  6  per  cent.,  represents 
an  annual  rent  of  one  cent  per  acre, — making  this,  says 
F.  A.  Walker,  as  nearly  as  possible  the  "no-rent  land"  of 
the  economists. 

201.  The  bulk  of  the  early  westward  migration  was  of  Immigra- 
home  production  ;  the  great  immigration  from  Europe  did  tion. 
not  begin  until  about  1847  (§  236).     The  West  as  well  as 

the  East  thus  had  its  institutions  fixed  before  being  called 
upon  to  absorb  an  enormous  foreign  element. 
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VIII.    INDUSTRIAL   DEVELOPMENT   AND    SECTIONAL 
DIVERGENCE  :    1829-50. 

202.  The  eight  years  after  1829  have  been  called  "  the 
reign  of  Andrew  Jackson";  his  popularity,  his  long  struggle 
for  the  presidency,  and  his  feeling  of  his  official  ownership 
of  the  subordinate  offices  gave  to  his  administration  at  least 
an  appearance  of  Caesarism.     But  it  was  a  strictly  constitu 
tional  Csesarism  ;  the  restraints  of  written  law  were  never 
violated,  though  the  methods  adopted  within  the  law  were 
new  to  national  politics.     Since  about  1800  State  politics 
in  New  York  and  Pennsylvania  had  been  noted  for  the 
systematic  use  of  the  offices  and  for  the  merciless  manner 
in  which  the  office-holder  was  compelled  to  work  for  the 
party  which  kept  him  in  place.     The  presence  of   New 
York  and  Pennsylvania  politicians  in  Jackson's  cabinet 
taught  him  to  use  the  same  system.    Removals,  except  for 
cause,  had  been  almost  unknown  before;  but  under  Jackson 
men  were  removed  almost  exclusively  for  the  purpose  of  in 
stalling  some  more  serviceable  party  tool;  and  a  clean  sweep 
was  made  in  the  civil  service.     Other  parties  adopted  the 
system,  and  it  has  remained  the  rule  at  a  change  of  admin 
istration  until  comparatively  recent  years  (§  323). 

203.  The   system   brought  with  it  a  semi-military  re 
organization   of  parties.     Hitherto  nominations   for   the 
more  important  offices  had  been  made  mainly  by  legislative 
caucuses;  candidates  for  president  and  vice-president  were 
nominated  by  caucuses  of   Congressmen,  and  candidates 
for  the  higher  State  offices  by  caucuses  of  the  State  legis 
latures.     Late  in  the  preceding  period  "  conventions  "  of 
delegates  from   the   members  of  the  party  in  the  State 
occur  in  New  York  and  Pennsylvania  ;  and  in  1831-32 
this   became   the   rule   for  presidential  nominations.     It 
rapidly  developed  into  systematic  State,  county,  and  city 
"  conventions  "  ;  and  the  result  was  the  appearance  of  that 
complete  political  machinery,  the  American  political  party, 
with  its  local  organizations,  and  its  delegates  to  county, 
State,  and  national  conventions.     The  Democratic  machi 
nery  was  the  first  to  appear,  in   Jackson's   second  term 
(1833-37).     Its  workers  were  paid  in  offices,  or  hopes  of 
office,  so  that  it  was  said  to  be  built  on  the  "  cohesive  power 
of  public  plunder";  but   its  success  was  immediate  and 
brilliant.      The  opposing  party,  the  Whig  party,  had  no 
chance  of  victory  in  1836  ;  and  its  complete  overthrow 
drove  its  leaders  into  the  organization  of  a  similar  machin 
ery  of  their  own,  which  scored  its  first  success  in  1840. 
Since  that  time  these  strange  bodies,  unknown  to  the  law, 
have  governed  the  country  by  turns  ;  and  their  enormous 
growth  has  steadily  made  the  organization  of  a  third  piece 
of  such  machinery  more  difficult  or  hopeless. 

204.  The  Bank  of  the  United  States  had  hardly  been 
heard  of  in  politics  until  the  new  Democratic  organization 
came  into  hostile  contact  with  it.     A  semi-official  demand 
upon  it  for  a  political  appointment  was  met  by  a  refusal ; 
and  the  party  managers  called  Jackson's  attention  to  an 
institution  which  he  could   not  but  dislike  the  more  he 
considered  it.     His  first  message  spoke  of  it  in  unfriendly 
terms,  and  every  succeeding  message  brought  a  more  open 
attack.     The  old  party  of  Adams  and  Clay  had  by  this 
time  taken  the  name  of  Whigs,  probably  from  the  notion 
that  they  were  struggling  against  "  the  reign  of  Andrew 
Jackson,"  and  they  adopted  the  cause  of  the  bank  with 
eagerness.     The  bank  charter  did  not  expire  until  1836, 
but  in  1832  Clay  brought  up  a  bill  for  a  new  charter.     It 
was  passed  and  vetoed  (§  113) ;  and  the  Whigs  went  into 
the  presidential  election  of  that  year  on  the  veto.     They 
were  beaten ;  Jackson  was  re-elected  ;  and  the  bank  party 
could  never  again  get  a  majority  in  the  house  of  repre 
sentatives  for  the  charter.     The  insistence  of  the  president 
on  the  point  that  the   charter  was  a  "  monopoly  "  bore 


weight  with   the   people.     But   the   president  could  not 
obtain  a  majority  in  the  senate.     He  determined  to  take 
a  step  which  would  give  him  an  initiative,  and  which  his 
opponents  could  not  induce  both  houses  to  unite  in  over 
riding  or  punishing.     Taking  advantage  of  the  provision  Removal 
that  the  secretary  of  the  treasury  might  order  the  public  of  tne. 
funds  to  be  deposited  elsewhere  than  in  the  bank  or  its  deP°slts- 
branches  (§  184),  he  directed  the  secretary  to  deposit  all  the 
public  funds  elsewhere.     Thus  deprived  of  its  great  source 
of  dividends,  the  bank  fell  into  difficulties,  became  a  State 
bank  after  1836,  and  then  went  into  bankruptcy. 

205.  All  the  political  conflicts  of  Jackson's  terms  of 
office  were  close  and   bitter.     Loose  in  his  ideas   before 

1829,  Jackson   shows   a   steady  tendency  to   adopt   the 
strictest  construction  of  the  powers  of  the  Federal  Govern 
ment,  except  in  such  official  perquisites  as  the  offices.    He 

grew  into  strong  opposition  to  all  traces  of  the  "  American  Opposi- 
system,"  and  vetoed  bills  for  internal  improvements  unspar- tiou  to 
ingly ;  and  his  feeling  of  dislike  to  all  forms  of  protection  *<^merj. 
is  as  evident,  though  he  took  more  care  not  to  make  it  too  can  sys. 
public.     There  are  many  reasons  for  believing  that  his  drift  tern." 
was  the  work  of  a  strong  school  of  leaders — Van  Buren, 
Benton  (p.  788),  Livingston,  Taney  (p.  790),  Woodbury 
(p.  790),  Cass,  Marcy  (p.  789),  and  others — who  developed 
the  policy  of  the  party,  and  controlled  it  until  the  great 
changes  of  parties  about  1850  took  their  power  from  them. 
At  all  events,  some  persistent  influence  made  the  Demo 
cratic  party  of  1830-50  the  most  consistent  and  successful 
party  which  had  thus  far  appeared  in  the  United  States. 

206.  Calhoun  and  Jackson  were  of  the  same  stock —  Calhouu 
Scottish-Irish, — much  alike  in  appearance  and  characteris-  and 
tics,  the  former  representing  the  trained  and  educated  logic  Jackson- 
of  the  race,  the  latter  its  instincts  and  passions.     Jackson 

was  led  to  break  off  his  friendly  relations  with  Calhoun  in 

1830,  and  he  had  been  led  to  do  so  more  easily  because  of 
the  appearance  of  the  doctrine  of  nullification,  which  was 
generally  attributed,  correctly  enough,  to  the  authorship 
of  Calhoun.     Asserting,  as  the  Republican  party  of  1798 
had  done,  the   sovereign  powers  of  each  State,  Calhoun 
held  that,  as  a  means  of  avoiding  secession  and  violent 
struggle  upon  every  occasion  of  the  passage  of  an  Act  of 
Congress  which  should  seem  unconstitutional  to  any  State, 

the  State  might  properly  suspend  or  "  nullify  "  the  opera-  Nullifi- 
tion  of  the  law  within  its  jurisdiction,  in  order  to  protect  catlOD- 
its  citizens  against  oppression.  Webster,  of  Massachusetts, 
and  Hayne,  of  South  Carolina,  debated  the  question  in 
the  senate  in  1830,  and  the  supporters  of  each  claimed  a 
virtual  victory  for  their  leader.  The  passage  of  the  Tariff 
Act  of  1832,  which  organized  and  systematized  the  pro 
tective  system,  forced  the  Calhoun  party  into  action.  A 
State  convention  in  South  Carolina  declared  the  Tariff  Act 
null  and  not  law  or  binding  on  the  people  of  the  State, 
and  made  ready  to  enforce  the  declaration. 

207.  But  the  time  was  past  when  the  power  of  a  single 
State  could  withdraw  it  from  the  Union.     The  president 
issued  a  proclamation,  warning  the  people  of  South  Carolina 
against  any  attempt  to  carry  out  the  ordinance  of  nullifi 
cation  ;  he  ordered  a   naval  force  to  take  possession   of 
Charleston  harbour  to  collect  the  duties  under  the  Act ; 
he  called  upon  Congress  for  additional  executive  powers, 
and  Congress  passed  what  nullifiers  called  the  "  bloody 
bill,"  putting  the  land  and  naval  forces  at  the  disposal  of 
the  president  for  the  collection  of  duties  against  "  unlaw 
ful   combinations ;"   and   he  is   said  to  have  announced, 
privately  and  profanely,  his  intention  of  making  Calhoun 
the  first  victim  of  any  open  conflict.     Affairs  looked  so 
threatening  that  an  unofficial  meeting  of  "  leading  nulli 
fiers"  agreed  to  suspend  the  operation  of  the  ordinance 
until  Congress  should  adjourn  ;  whence  it  derived  the  right 
to  suspend  has  never  been  stated. 
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208.  The   president   had   already   asked   Congress    to 
reduce  the  duties  ;   and  many  Democratic  members  of  Con 
gress,  who  had  yielded  to  the  popular  clamour  for  Pro 
tection,  were  very  glad  to  use  "  the  crisis"  as  an  excuse  for 
Tariff  of  now  voting  against  it,     A  compromise  Tariff  Act,  scaling 
1833.       down  all  duties  over  20  per   cent,  by  one-tenth  of   the 
surplus  each  year,  so  as  to  bring  duties  to  a  uniform  rate 
of  20  per  cent,  in  1843,  was  introduced  by  Clay  and  be 
came  law.     Calhoun  and  his  followers  claimed  this  as  all 
that  the  nullification  ordinance   had  aimed  at ;  and   the 
ordinance  was  formally  repealed.     But  nullification   had 
received  its  death-blow  ;  even  those  Southern  leaders  who 
maintained  the  right  of  secession  refused  to  recognize  the 
right  of  a  State  to  remain  in  the  Union  while  nullifying 
its  laws ;  and,  when  protection  was  reintroduced  by  the 
tariff  of  1842,  nullification  was  hardly  thought  of. 
The  loco-      209.  All  the  internal  conditions  of  the  United  States 
motive     were  completely  altered  by  the  introduction  of  railways, 
eiigme.     -pQJ,  ^wen^y  vears  past  the  Americans  had  been  pushing  in 
every  direction  which  offered  a  hope  of  the  means  of  recon 
ciling  vast  territory  with  enormous  population.     Stephen- 
son's  invention  of  the  locomotive  came  just  in  time,  and 
Jackson's  two  terms  of  office  marked  the  outburst  of  modern 
American  life.    English  engines  were  brought  over  in  1829, 
and  served  as  models  for  a  year  or  two  ;  and  then  the 
lighter  forms  of   locomotives,  better  suited  to  American 
conditions,  were  introduced.     The  miles  of  railroad  were 
23  in  1830,  1098  in  1835,  nearly  2000  in  1840,  and  there 
after  they  about  doubled  every  five  years  until  1860. 
Railways      210.  A   railway   map   of    1840   shows  a   fragmentary 
of  1840.  system,  designed  mainly  to  fill  the  gaps  left  by  the  means 
of  communication  in  use  in  1830.     One  or  two  short  lines 
run  back  into  the  country  from  Savannah  and  Charleston  ; 
another  runs  north  along  the  coast  from  Wilmington  to 
Baltimore ;  several  lines  connect  New  York  with  Washing 
ton  and  other  points  ;  and  short  lines  elsewhere  mark  the 
openings  which  needed   to  be  filled   at  once — a  number 
in  New  England  and  the  middle  States,  three  in  Ohio  and 
Michigan,  and  three  in  Louisiana.     Year  after  year  new 
inventions  came  in  to  increase  and  aid  this  development. 
Anthra-  The  anthracite  coal  of  the  middle  States  had  been  known 
cite.        since  1790  (§  19),  but  no  means  had  been  devised  to  put 
the  refractory  agent  to  work.     It  was  now  successfully 
Iron.       applied  to  railroads  (1836),  and  to  the  manufacture  of  iron 
(1837).     Hitherto  wood  had  been  the  best  fuel  for  iron- 
making  ;  now  the  States  which  relied  on  wood  were  driven 
out  of  competition,  and  production  was  restricted  to  the 
States  in  which  nature  had  placed  coal  alongside  of  iron. 
Ocean     Steam  navigation  across  the  Atlantic  was  established  in 
naviga-    i§38.    The  telegraph  came  next,  Morse's  line  being  erected 
*°n>        in  1844.     The  spread  of  the  railway  system  brought  with 
tele_        it,  as  a  natural  development,  the  rise  of  the  American 
graph,     system  of  express  companies,  whose  first  phases  of  indi 
vidual  enterprise  appeared  in  1839.     No  similar  period  in 
American  history  is  so  extraordinary  for  material  devel 
opment  as  the   decade    1830-40.     At  its  beginning   the 
country  was  an  overgrown  type  of  colonial  life  ;  at  its  end 
American  life  had  been  shifted  to  entirely  new  lines,  which 
it  has  since  followed.     Modern  American  history  had  burst 
in  with  the  explosiveness  of  an  Arctic  summer. 
Western       211.  If  the  steamboat  had  aided  Western  development, 
the  railway  made  it  a  freshet.     Cities  and  States  grew  as 
if  the  oxygen  of  their  surroundings  had   been  suddenly 
increased.     The  steamboat  influenced  the  railway,  and  the 
railway  gave  the  steamboat  new  powers.     Vacant  places 
in  the  States  east  of  the  Mississippi  were  filling  up  ;  the 
long  lines  of  emigrant  waggons  gave  way  to  the  new  and 
better  methods  of  transport ;    and  new  grades  of    land 
were  made  accessible.     Chicago  was  but  a  frontier  fort 
in  1832  ;  within  a  half-dozen  years   it  was  a  flourishing 


settle 
ment. 


town,  with  eight  steamers  connecting  it  with  Buffalo,  and 
dawning  ideas  of  its  future  development  of  railway  con 
nexions.     The  maps  change  from  decade  to  decade,  as  map- 
makers  hasten  to  insert  new  cities  which  have  sprung  up. 
Two  new  States,  Arkansas  and  Michigan,  were  admitted  Admis- 
(1836  and  1837).     The  population  of   Ohio  leaps   from  sion  of 
900,000  to  1,500,000,  that  of  Michigan  from  30,000  to  fnd      ' 
212,000,  and  that   of   the   country  from    13,000,000  to  Michigan 
17,000,000,  between  1830  and  1840. 

212.  With  the  change  of  material  surroundings  and  pos-  Social 
sibilities  came  a  steady  amelioration  of  social  conditions  con(li- 
and  a  development  of  social  ideals.     Such  features  of  the  tions* 
past  as  imprisonment  for  debt  and  the  cruel  indifference 

of  old  methods  of  dealing  with  crime  began  to  disappear; 
the  time  was  past  when  a  State  could  use  an  abandoned 
copper-mine  as  its  State  prison.  The  domestic  use  of  gas 
and  anthracite  coal,  the  introduction  of  expensive  aque 
ducts  for  pure  water,  and  the  changing  life  of  the  people 
forced  changes  in  the  interior  and  exterior  of  American 
dwellings.  Wood  was  still  the  common  building  material ; 
imitations  of  Greek  architecture  still  retained  their  vogue ; 
but  the  interiors  were  models  of  comfort  in  comparison 
with  the  houses  even  of  1810.  In  the  "new"  regions 
this  was  not  yet  the  case,  and  here  social  restraints  were 
still  so  few  that  society  seemed  to  be  reduced  almost  to  its 
primitive  elements.  Western  steamers  reeked  with  gamb 
ling,  swindling,  duelling,  and  every  variety  of  vice.  Public 
law  was  almost  suspended  in  some  regions  ;  and  organized 
associations  of  counterfeiters  and  horse-thieves  terrorized 
whole  sections  of  country.  But  this  state  of  affairs  was 
altogether  temporary,  as  well  as  limited  in  its  area ;  the 
older  and  more  densely  settled  States  had  been  well  prepared 
for  the  change  and  had  never  lost  command  of  the  social 
forces,  and  the  process  of  settling  down  went  on,  even  in 
the  newer  States,  with  far  more  rapidity  than  could  reason 
ably  have  been  expected.  Those  who  took  part  in  the 
movements  of  population  in  1830-40  had  been  trained 
under  the  rigid  forms  of  the  previous  American  life ;  and 
these  soon  re-asserted  themselves.  The  rebound  was  over 
before  1847,  and  the  Western  States  were  then  as  well  pre 
pared  to  receive  and  digest  the  great  immigration  which 
followed  as  the  older  States  would  have  been  in  1830. 

213.  A  distinct  American  literature   dates   from   this  Litera- 
period.     Most  of   the  publications  in  the  United  States ture> 
were  still  cheap  reprints  of  foreign  works  ;  but  native  pro 
ductions  no  longer  followed  foreign  models  with  servility. 
Between  1830  and  1840  Whittier,  Longfellow,  Holmes, 

Poe,  Hawthorne,  Emerson,  Bancroft,  and  Prescott  joined 
the  advance-guard  of   American  writers — Bryant,  Dana, 
Halleck,    Drake,    Irving,   and   Cooper ;   and   even   those 
writers  who  had  already  made  their  place  in  literature 
showed  the  influence  of  new  conditions  by  their  growing 
tendency  to  look  less  to  foreign  models  and  methods  than 
before  1830.     Popular  education  was  improved.     The  new 
States  had  from  the  first  endeavoured  to  secure  the  best 
possible  system  of  common  schools.     The  attempt  came 
naturally  from  the  political  instincts  of  the  class  from 
which  the  migration  came ;  but  the  system  which  resulted 
was  to  be  of  incalculable  service  during  the  years  to  come. 
Their  absolute  democracy  and  their  universal  use  of  the  Common 
English  language  have  made  the  common  schools   most  school 
successful  machines  for  converting  the  raw  material  of  system- 
immigration  into  American  citizens.     This  supreme  benefit 
is  the  basis  of  the  system  and  the  reason  for  its  existence 
and  development,  but  its  incidental  benefit  of  educating 
the  people  has  been  beyond  calculation.     It  was  an  odd  News- 
symptom  of  the  general  change  that  American  newspapers  papers, 
took  a  new  form  during  these  ten  years.     The  old  "  blanket- 
sheet  "  newspaper,  cumbrous  to  handle  and  slow  in  all  its 
ways,  met  its  first  rival  in  the  type  of  newspaper  which 
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appeared  first  in  New  York  city,  in  the  Sun,  the  Herald, 
and  the  Tribune  (1833,  1835,  and  1841).  Swift  and 
energetic  in  gathering  news,  and  fearless,  sometimes  reck 
less,  in  stating  it,  they  brought  into  American  life,  with 
very  much  that  is  evil,  a  great  preponderance  of  good. 

Land  2I^  The  chaos  into  which  a  part  of  American  society 

had  been  thrown  had  a  marked  effect  on  the  financial 
institutions  of  the  country,  which  went  to  pieces  before  it 
for  a  time.  It  had  not  been  meant  to  make  the  public 
lands  of  the  United  States  a  source  of  revenue  so  much 
as  a  source  of  development.  The  sales  had  touched  their 
high-water  mark  during  the  speculative  year  1819,  when 
receipts  from  them  had  amounted  to  $3,274,000  ;  in  other 
years  they  seldom  went  above  $2,000,000.  When  the  rail 
road  set  the  stream  of  migration  moving  faster  than  ever, 
and  cities  began  to  grow  like  mushrooms,  it  was  natural 

Specula-  ^1;  speculation  in  land  should  feel  the  effects.  Sales 
rose  to  $3,200,000  in  1831,  to  $4,000,000  in  1833, 
to  $5,000,000  in  1834,  to  $15,000,000  in  1835,  and  to 
$25,000,000  in  1836.  In  1835  the  president  announced 
to  Congress  that  the  public  debt  was  extinguished,  and 
that  some  way  of  dealing  with  the  surplus  should  be  found. 
Calhoun's  proposal,  that  after  the  year  1836  all  revenue 
above  $5,000,000  should  be  divided  among  the  States  as 
a  loan,  was  adopted,  though  only  one  such  loan  was  made. 
The  States  had  already  taken  a  hand  in  the  general 
speculation  by  beginning  works  of  public  improvement. 
Foreign,  particularly  English,  capital  was  abundant ;  and 
States  which  had  been  accustomed  to  think  a  dozen  times 
over  a  tax  of  a  hundred  thousand  dollars  now  began  to 
negotiate  loans  of  millions  of  dollars  and  to  appropriate 
the  proceeds  to  the  digging  of  canals  and  the  construction 
of  railroads.  Their  enterprises  were  badly  conceived  and 
badly  managed,. and  only  added  to  the  confusion  when  the 
crash  came.  If  the  Federal  Government  and  the  States 
felt  that  they  were  rich,  the  imaginations  of  individuals 
ran  riot.  Every  one  wanted  to  buy ;  prices  rose,  and  every 
one  was  growing  rich  on  paper.  The  assessed  value  of  real 
estate  in  New  York  city  in  1832  was  $104,000,000;  in 
1836  it  had  grown  to  $253,000,000.  In  Mobile  the 
assessed  value  rose  from  $1,000,000  to  $27,000,000. 
Fictitious  values  were  the  rule  everywhere. 

215.  When  Jackson  (1833)  ordered  the  Government 
revenues  to  be  deposited  elsewhere  than  in  the  Bank  of 
the  United  States  (§  204),  there  was  no  Government  agent 
to  receive  them.  The  secretary  of  the  treasury  selected 
banks  at  various  points  in  which  the  revenue  should  be 
deposited  by  the  collecting  officers  ;  but  these  banks  were 
organized  under  charters  from  their  States,  as  were  all 
banks  except  that  of  the  United  States.  The  theory  of 
the  dominant  party  denied  the  constitutional  power  of 
Congress  to  charter  a  bank,  and  the  States  had  not  yet 
learned  how  to  deal  with  such  institutions.  Their  grants 
of  bank  charters  had  been  based  on  ignorance,  intrigue, 
favouritism,  or  corruption,  and  the  banks  were  utterly 

Corpora-  unregulated.  The  democratic  feeling  was  that  the  privilege 
of  forming  banking  corporations  should  be  open  to  all 
citizens,  and  it  soon  became  so.  Moreover  it  was  not  until 
after  the  crash  that  New  York  began  the  system  of  com 
pelling  such  deposits  as  would  really  secure  circulation, 
which  was  long  afterward  further  developed  into  the  pre 
sent  national  bank  system.  In  most  of  the  States  banks 
could  be  freely  organized  with  or  without  tangible  capital, 
and  their  notes  could  be  sent  to  the  West  for  the  purchase 
of  Government  lands,  which  needed  to  be  held  but  a  month 
or  two  to  gain  a  handsome  profit.  "  Wild-cat  banks  " 
sprang  up  all  over  the  country  ;  and  the  "  pet  banks,"  as 
those  chosen  for  the  deposit  of  Government  revenues  were 
called  by  their  rivals,  went  into  speculation  as  eagerly  as 
the  banks  which  hardly  pretended  to  have  capital. 


tions. 


2 1 6.  The  Democratic  theory  denied  the  power  of  Con- The 
gress  to  make  anything  but  gold  or  silver  legal  tender.  "  sPecie  tt 
There  have  been   "  paper-money  heresies  "  in  the  party ;  C11 

but  there  were  none  such  among  the  new  school  of  Demo 
cratic  leaders  which  came  in  in  1829  ;  they  were  "hard- 
money  men."  In  1836  Jackson's  secretary  of  the  treasury 
ordered  land  agents  to  take  nothing  in  payment  for  lands 
except  gold  or  silver.  In  the  following  spring  the  full 
effects  of  the  order  became  evident ;  they  fell  on  the 
administration  of  Van  Buren,  Jackson's  successor.  Van 
Buren  had  been  Jackson's  secretary  of  state,  the  repre 
sentative  man  of  the  new  Democratic  school,  and,  in  the 
opinion  of  the  opposition,  the  evil  genius  of  the  Jackson 
administration  ;  and  it  seemed  to  the  Whigs  poetic  justice 
that  he  should  bear  the  weight  of  his  predecessor's  errors. 
The  "  specie  circular  "  turned  the  tide  of  paper  back  to  the 
East,  and,  when  it  was  presented  for  payment  most  of  the 
banks  suspended  specie  payment  with  hardly  a  struggle. 
There  was  no  longer  a  thought  of  buying ;  every  one 
wanted  to  sell ;  and  prices  ran  down  with  a  rapidity  even 
more  startling  than  that  with  which  they  had  risen. 
Failures,  to  an  extent  and  on  a  scale  unprecedented  in  the  panic  of 
United  States,  made  up  the  "  panic  of  1837."  Many  of  1837. 
the  States  had  left  their  bonds  in  the  hands  of  their  agents, 
and,  on  the  failure  of  the  latter,  found  that  the  bonds  had 
been  hypothecated  or  disposed  of,  so  that  the  States  got 
no  return  from  them  except  a  debt  which  was  to  them 
enormous.  Saddled  suddenly  with  such  a  burden,  and  Repudia- 
unable  even  to  pay  interest,  many  of  the  States  "  re-  ^on<  - 
pudiated "  their  obligations ;  and  repudiation  was  made 
successful  by  the  fact  that  a  State  cannot  be  sued  except 
by  its  own  consent  (§  65).  Even  the  Federal  Government 
felt  the  strain,  for  its  revenues  were  locked  up  in  suspended 
banks.  A  little  more  than  a  year  after  Congress  had 
authorized  the  distribution  of  its  surplus  revenues  among 
the  States  Van  Buren  was  forced  to  call  it  into  special 
session  to  provide  some  relief  for  the  Government  itself. 

217.  Van  Buren  held  manfully   to  the  strictest  con 
struction  of  the  powers  of  the  Federal  Government.     He 
insisted  that  the  panic   would  best  right   itself  without 
Government  interference,  and,  after  a  four  years'  struggle, 

he  succeeded  in  making  the  "  sub-treasury  scheme  "  law  Sub- 
(1840).     It  cut  off  all  connexion  of  the  Government  with  treasury 
banks,  putting   collecting  and   disbursing  officers  under scheine- 
bonds  to  hold  money  safely  and  to  transfer  it  under  orders 
from  the  treasury,  and  restricting  payments  to  or  by  the 
United  States  to  gold  and  silver.     Its  passage  had  been 
preceded    by    another    commercial    crisis    (1839),    more 
limited  in  its  field,  but  more  discouraging  to  the  people. 
It  is  true  that  Jackson,  in  dealing  with  the  finances,  had 
"  simply  smashed  things,"  leaving  his  successor  to  repair 
damages ;  but  it  is  far  from  certain  that  this  was  not  the 
best  way  available  at  the  time.     The  wisest  scheme  of 
financial  reform  would  have  had  small  chance  of  success 
with  the  land-jobbers  in  Congress  ;  and  Van  Buren's  firm 
ness  found  the  way  out  of  the  chaos. 

218.  Van  Buren's   firmness  was  unpopular ;   and   the  Election 
Whig  party  now  adopted  methods  which  were  popular,  if  of  1840. 
somewhat  demagogical.     It  nominated  Harrison  in  1840  ; 

it  contrasted  his  homely  frontier  virtues  with  Van  Buren's 
"ostentatious  indifference  to  the  misfortunes  of  the 
people  "  and  with  the  supposed  luxury  of  his  life  in  the 
White  House ;  and,  after  the  first  of  the  modern  "  cam 
paigns  "  of  mass  meetings  and  processions,  Harrison  was 
elected.  He  died  soon  after  his  inauguration  (1841),  and 
the  vice-president,  Tyler,  became  president.  Tyler  was  of 
the  extreme  Calhoun  school,  which  had  shown  some  disposi 
tion  to  gran  „  to  Van  Buren  a  support  which  it  had  refused 
to  Jackson  ;  and  the  Whigs  had  nominated  Tyler  to  retain 
his  faction  with  them.  Now  he  was  the  nominal  leader  of 
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the  party,  while  his  politics  were  opposite  to  theirs,  and 
the  real  leader  of  the  party,  Clay,  was  ready  to  force  a 
quarrel  upon  him.  The  quarrel  took  place;  the  Whig 
majority  in  Congress  was  not  large  enough  to  pass  any 
measures  over  Tyler's  veto  ;  and  the  first  two  years  of  his 
administration  were  passed  in  barren  conflict  with  his 
party.  The  "sub-treasury"  law  was  repealed  (1841); 
Tariff  of  the  tariff  of  1842  introduced  a  modified  protection;  and 
18i2-  there  the  "Whigs  were  forced  to  stop.  Their  dissensions 
made  Democratic  success  comparatively  easy,  and  Tyler 
had  the  support  of  a  Democratic  house  behind  him  during 
the  last  two  years  of  his  term. 

219.  The  success  of  the  Democratic  machinery,  and  the 
reflex  of  its  temporary  check  in  1840,  with  the  influences 
brought  to  bear  on  it  by  the  returning  Calhoun  faction, 
were  such  as  to  take  the  control  of  the  party  out  of  the 
hands  of  the  leaders  who  had  formed  it.  They  had  had 
high  regard  for  political  principle,  even  though  they  were 
willing  to  use  doubtful  methods  for  its  propagation  ;  these 
methods  had  now  brought  out  new  men,  who  looked 
mainly  to  success,  and  to  close  connexion  with  the  con 
trolling  political  element  of  the  South  as  the  easiest 
means  of  attaining  success.  When  the  Democratic  con 
vention  of  1844  met  it  was  expected  to  renominate  Van 
Buren.  A  majority  of  the  delegates  had  been  sent  there 
for  that  purpose,  but  many  of  them  would  have  been  glad 
to  be  prevented  from  doing  so.  They  allowed  a  resolution 
to  be  passed  making  a  two -thirds  vote  necessary  for 
nomination  ;  Van  Buren  was  unable  to  command  so  many 
votes ;  and,  when  his  name  was  withdrawn,  Polk  was 
nominated.  The  Whigs  nominated  Clay. 

Aboli-  220.  The  beginning  of  the  abolitionist  movement  in  the 
tionist  United  States,  the  establishment  of  the  Liberator  (1831) 
U°™'  and  of  the  American  Anti-Slavery  Society  (1833),  and  the 
subsequent  divisions  in  it,  are  given  elsewhere  (see  Ency. 
Brit.,  vol.  x.  pp.  86,  87).  Up  to  that  time  "abolition" 
had  meant  gradual  abolition ;  it  was  a  wish  rather  than  a 
purpose.  Garrison  called  for  immediate  abolition.  The 
basis  of  the  American  system  was  in  the  reserved  rights 
of  the  States,  and  slavery  rested  on  their  will,  which  was 
not  likely  to  be  changed.  But  the  cry  was  kept  up.  The 
mission  of  the  abolitionists  was  to  force  the  people  to  think 
of  the  question  ;  and,  in  spite  of  riots,  assaults,  and  per 
secution  of  every  kind,  they  fulfilled  it  manfully.  It  was 
inevitable  that,  as  the  Northern  people  were  brought  un 
willingly  to  think  of  the  question,  they  should  look  with 
new  eyes  on  manyof  its  phases;  while  in  the  South  many  who 
might  dislike  slavery  were  disposed  to  resist  the  interferences 
with  State  rights  which  the  new  proposal  involved.  In 
truth,  slavery  was  more  and  more  out  of  harmony  with  the 
new  economic  conditions  which  were  rapidly  taking  com 
plete  control  of  the  North  and  West,  but  had  hardly  been 
felt  in  the  South.  Thus  the  two  sections,  North  and  South, 
were  more  and  more  disposed  to  take  opposite  views  of 
everything  in  which  slavery  was  involved,  and  it  had  a 
faculty  of  involving  itself  in  almost  everything.  The 
status  of  slavery  in  the  Territories  had  been  settled  in 
1820  (§  197);  that  of  slavery  in  the  States  had  been  settled 
by  the  constitution;  but  even  in  minor  questions  the  intru 
sive  element  had  to  be  reckoned  with.  The  abolitionists 
sent  their  documents  through  the  mails,  and  the  South 
wished  the  Federal  Government  to  interfere  and  stop  the 
practice.  The  abolitionists  persisted  in  petitioning  Con 
gress  for  the  passage  of  various  measures  which  Congress 
regarded  as  utterly  unconstitutional ;  and  the  disposition 
of  Congress  to  deny  or  regulate  the  right  of  petition  in 
such  matters  excited  the  indignation  of  Northern  men  who 
had  no  sympathy  with  abolition.  But  the  first  occasion 
on  which  the  views  of  the  two  sections  came  into  flat  con 
trast  was  on  the  question  of  the  annexation  of  Texas. 


221.  The  United  States  had  had  a  vague  claim  to  Texas  Texas, 
until  1819,  when  the  claim  was  surrendered  to  Spain  in 
part  compensation  for  Florida.     On  the  revolt  of  Mexico, 
Texas  became  a  part  of  that  republic.     It  was  colonized 

by  Americans,  mainly  Southerners  and  slave-holders,  and 
seceded  from  Mexico  in  1835,  defeating  the  Mexican 
armies  and  establishing  its  independence.  Southern  poli 
ticians  desired  its  annexation  to  the  United  States  for 
many  reasons.  Its  people  were  kindred  to  them ;  its  soil 
would  widen  the  area  of  slavery ;  and  its  territory,  it  was 
hoped,  could  be  divided  into  several  States,  to  reinforce 
the  Southern  column  in  the  senate.  People  in  the  North 
were  either  indifferent  or  hostile  to  the  proposal ;  Van 
Buren  had  declared  against  it,  and  his  action  was  the 
secret  reason  for  his  defeat  in  the  Democratic  convention. 
On  the  other  hand,  there  were  indications  that  the  joint  Oregon, 
occupation  of  the  Oregon  country  (§  192)  could  not  last 
much  longer.  American  immigration  into  it  had  begun, 
while  the  Hudson's  Bay  Company,  the  English  tenant  of 
the  soil,  was  the  natural  enemy  of  immigration.  To  carry 
the  sentiment  of  both  sections,  the  two  points  were 
coupled  ;  and  the  Democratic  convention  declared  for  the 
reannexation  of  Texas  and  the  reoccupation  of  Oregon. 

222.  One   of   the   cardinal   methods   of   the   political 
abolitionists   was  to  nominate  candidates   of   their   own 
against  a  doubtful  friend,   even  though  this  secured  the 
election  of  an  open  enemy.     Clay's  efforts  to  guard  his  Liberty 
condemnation  of  the  Texas  annexation  project  were  just  party- 
enough  to   push  the  Liberty  party,   the  political  aboli 
tionists,  into  voting  for  candidates  of  their  own  in  New 
York ;  on  a  close  vote  their  loss  was  enough  to  throw  the 
electoral  votes  of  that  State  to  Polk,  and  its  votes  decided 

the  result.  Polk  was  elected  (November  1844);  and  Texas  Election 
was  annexed  to  the  United  States  in  the  following  spring.  of  1844- 
At  the  next  meeting  of  Congress  (1845)  Texas  was  Admis- 
admitted  as  a  State. 

223.  West   of   Texas    the    northern    prolongation    of 
Mexico  ran  right  athwart  the    westward    movement   of 
American  population ;    and,   though  the  movement  had 
not  yet  reached  the  barrier,  the  Polk  administration  desired 
further  acquisitions  from  Mexico.     The  western  boundary 
of  Texas  was  undefined  ;  a  strip  of  territory  claimed  by 
Texas  was  settled  exclusively  by  Mexicans  ;  but  the  Polk 
administration  directed  Taylor,  the  American  commander 
in  Texas,  to  cross  the  Nueces  river  and  seize  the  disputed 
territory.     Collisions  with  Mexican  troops  followed  ;  they 
were  beaten  in  the  battles  of  Palo  Alto  and  Resaca  de  la 
Palma,  and  were  chased  across  the  Rio  Grande.     Taylor 
followed,  took  the  city  of  Monterey,  and  established  him 
self  far  within  northern  Mexico. 

224.  On   the   news  of    the  first  bloodshed    Congress , War  with 
declared  war  against  Mexico,  over  the  opposition  of  the  Mexico. 
Whigs.     A  land  and  naval  force  took  possession  of  Cali 
fornia,  and  a  land  expedition  occupied  New  Mexico,  so  Conquest 
that  the  authority  of  Mexico  over  all  the  soil  north  of  of  Pacific 
her  present  boundaries  was  abruptly  terminated  (1846).  coast> 
At  the  opening  of  1847  Taylor  fought  the  last  battle  in 
northern  Mexico  (Buena  Vista),  defeating  the  Mexicans,  Buena 
and  Scott,  with  a  new  army,  landed  at  Vera  Cruz  for  a  Vista. 
march  upon  the  city  of  Mexico.     Scott's  march  was  marked  Scott's 
by  one   successful   battle   after   another,  usually   against  campaign, 
heavy  odds ;  and  in  September  he  took  the  capital  city 

and  held  it  until  peace  was  made  (1848)  by  the  treaty  of  Peace. 
Guadalupe  Hidalgo.  Among  the  terms  of  peace  was  the 
cession  of  the  present  State  of  California  and  the  Terri 
tories  of  Utah,  Arizona,  and  New  Mexico,  the  considera 
tion  being  a  payment  of  $15,000,000  by  the  United 
States  and  the  assumption  of  some  $3,000,000  of  debts  due 
by  Mexico  to  American  citizens.  With  a  subsequent 
rectification  of  frontier  (1853),  this  cession  added  some 
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500,000  square  miles  to  the  area  of  the  United  States  ; 
Texas  itself  made  up  some  375,000  square  miles  more. 
The  settlement  of  the  north-west  boundary  between  Oregon 
and  British  Columbia  (§  221),  giving  its  own  share  to  each 
country  (1846),  with  the  Texas  and  Mexican  cessions,  gave 
the  United  States  the  complete  territorial  form  retained 
until  the  annexation  of  Alaska  in  1867. 

225.  In  the  new  territory  slavery  had  been  forbidden 
under  Mexican  law ;  and  its  annexation  brought  up  the 
question  of  its  status  under  American  law.     He  who  re 
members  the  historical  fact  that  slavery  had  never  been 
more  than  a  custom,  ultimately  recognized  and  protected 
by  State  law,  will  not  have  much  difficulty  in  deciding 
about  the  propriety  of  forcing  such  a  custom  by  law  upon 
any  part  of  a  territory.     But,  if  slavery  was  to  be  ex 
cluded  from  the  new  territory,  the  States  which  should 
ultimately  be  formed  out  of  it  would  enter  as  free  States, 
inclined  to  take  an  anti-slavery  view  of  doubtful  questions; 
and  the  influence  of  the  South  in  the  senate  would  be 
decreased.     For  the  first  time  the  South  appears  as  a  dis 
tinct   imperium   in  imperio   in   the  territorial  difficulties 
which  began  in  1848. 

226.  The  first  appearance  of  these  difficulties  brought 
out  in  the  Democratic  party  a  solution  which  was  so  closely 
in  line  with  the  prejudices  of  the  party,  and  apparently  so 
likely  to  meet  all  the  wishes  of  the  South,  that  it  bade  fair 
to  carry  the  party  through  the  crisis  without  the  loss  of 
its  Southern  vote.     This  was  "  squatter  sovereignty,"  the 
notion  that   it  would  be  best  for  Congress  to  leave  the 
people  of  each  territory  to  settle  the  question  of  the  exist 
ence  of  slavery  for  themselves.     The  broader  and  demo 
cratic  ground  for  the  party  would  have  been  that  which  it 
at  first  seemed  likely  to  take — the  "  Wilmot  proviso,"  a 
condition  proposed   to  be  added  to  the  Act  authorizing 
acquisitions  of  territory,  providing  that  slavery  should  be 
forbidden  in  all  territory  to  be  acquired  under  the  Act. 
In   the  end  apparent   expediency  carried   the   dominant 
party  off  to  "  squatter  sovereignty,"  and  the  Democratic 
adherents  of  the  Wilmot  proviso,  with  the  Liberty  party 
and  the  anti-slavery  Whigs,  united   in  1848   under  the 
name  of  the  Free  Soil  party.     The  Whigs  had  no  solution 
to  offer  ;  their  entire  programme,  from  this  time  to  their 
downfall  as  a  party,   consisted  in  a  persistent  effort  to 
evade  or  ignore  all  difficulties  connected  with  slavery. 

227.  Taylor,  after  the  battle  of  Buena  Vista,  resigned 
and  came  home,  considering  himself   ill-used  by  the  ad 
ministration.     He  refused  to  commit  himself  to  any  party  ; 
and  the  Whigs  were  forced  to  accept  him  as  their  candidate 
in  1848.     The  Democrats  nominated  Cass  ;  and  the  Free 
Soil  party,  or  "  Free-Soilers,"  nominated  Van  Buren.     By 
the  vote  of  the  last-named  party  the  Democratic  candidate 

ost  New  York  and  the  election,  and  Taylor  was  elected 
president.  Taking  office  in  1849,  he  had  on  his  shoulders 
the  whole  burden  of  the  territorial  difficulties,  aggravated 
by  the  discovery  of  gold  in  California  and  the  sudden  rise 
of  population  there.  Congress  was  so  split  into  factions 
that  it  could  for  a  long  time  agree  upon  nothing ;  thieves 
and  outlaws  were  too  strong  for  the  semi-military  govern 
ment  of  California  ;  and  the  people  of  that  Territory,  with 
the  approval  of  the  president,  proceeded  to  form  a  con 
stitution  and  apply  for  admission  as  a  State.  They  had 
so  framed  their  constitution  as  to  forbid  slavery;  and  this 
was  really  the  application  of  the  Wilmot  proviso  to  the 
richest  part  of  the  new  territory,  and  the  South  felt  that 
it  had  been  robbed  of  the  cream  of  what  it  alone  had 
fought  cheerfully  to  obtain. 

228.  The  admission  of  California  was  not  secured  until 
September    1850,  just  after   Taylor's  sudden  death,  and 
then  only  by  the  addition  of  a  bonus  to  Texas,  the  division 
of  the  rest  of  the  Mexican  cession  into  the  Territories  of 


Utah  and  New  Mexico  without  mention  of  slavery,  and  the 
passage  of  a  Fugitive  Slave  Law.     The  slave  trade,  but  not 
slavery,  was  forbidden  in  the  District  of  Columbia.     The 
whole  was  generally  known  as  the  compromise  of  1850.  Compro- 
Two  of  its  features  need  notice.     As  has  been  said,  slavery  mise  of 
was  not  mentioned  in  the  Act ;  and  the  status  of  slavery  1°°°- 
in  the  Territories  was  thus  left  uncertain.     Congress  can 
veto   any  legislation  of   a  Territorial  legislature,  but,  in 
fact,  the  two  houses  of  Congress  were  hardly  ever  able  to 
unite  on  anything  after  1850,  and  both  these  Territories 
did  establish  slavery  before  1860,  without  a  Congressional 
veto.     The   advantage   here  was   with   the   South.     The 
other  point,  the  Fugitive  Slave  Law,  was  a  special  demand  Fugitive 
of  the  South.     The  constitution  contained  clauses  directing  ^lave 
that  fugitive  criminals  and  slaves  should  be  delivered  up,    aw' 
on  requisition,  by  the  State  to  which  they  had  fled  (§  124). 
In  the  case  of  criminals  the  delivery  was  directed  to  be 
made  by  the  executive  of  the  State  to  which  they  had  fled  ; 
in  the  case  of  slaves  no  delivering  authority  was  specified, 
and  an  Act  of  Congress  in  1793  had  imposed  the  duty  on 
Federal  judges  or  on  local  State  magistrates.     Some  of  the 
States  had  passed  "  personal  liberty  laws,"  forbidding  or  Personal 
limiting  the  action  of  their  magistrates  in  such  cases  ;  and  liberty 
the  Act  of  1850  transferred  the  decision  of  such  cases  to        • 
United  States  commissioners,  with  the  assistance  of  United 
States  marshals.     It  imposed   penalties   on   rescues,  and 
denied  a  jury  trial.     All  the  ill-effects  of  the  law  were  not 
felt  until  a  year  or  two  of  its  operation  had  passed  (§  244). 

229.  The  question  of   slavery  had  taken  up  so  much 
time  in  Congress  that  its  other  legislation"  was  compara 
tively  limited.     The  rates  of  postage  were  reduced  to  five 
and  ten  cents  for  distances  less  and  greater  than  300  miles 
(1845);  and  the  naval  school  at  Annapolis  was  established 
the  same  year.     The  military  school  at  West  Point  had 
been  established  in  1794.     When  the  Democratic  party 
had  obtained  complete  control  of  the  government,  it  re 
established  the  "sub-treasury,"  or  independent  treasury 
(1846),  which  is  still  the  basis  of  the  treasury  system.     In  Tariff  of 
the  same   year,  after  an  exhaustive  report  by  Robert  J.  184t5- 
Walker,  Folk's  secretary  of  the  treasury,  the  tariff  of  1846 

was  passed  ;  it  reduced  duties,  and  cut  out  all  forms  of 
protection.  With  the  exception  of  a  slight  additional  re 
duction  of  duties  in  1857,  this  remained  in  force  until  1861. 

230.  Five  States  were   admitted   during   the  last   ten  Admis- 
years  of  this  period,— Florida  (1845),  Texas  (1845),  Iowa  sion  of 
(1846),  Wisconsin  (1848),  and   California  (1850).     The  f(]°"da' 
early  entrance  of  Iowa,  Wisconsin,  and  Florida  had  been  au(j  \vis- 
due  largely  to  Indian  wars, — the  Black  Hawk  war  in  Iowa  consin. 
and  Wisconsin  (1832),  and  the  Seminole  war  in  Florida 
(1835-37),  after  each  of  which  the  defeated  Indians  were 
compelled  to  cede  lands  as  the  price  of  peace.     The  ex 
tinction  of   Indian  titles  in  northern   Michigan   brought 
about   the  discovery  of  the  great  copper  fields  of   that 
region,  whose  existence  had  been  suspected  long  before  it 

could  be  proved.     Elsewhere  settlement  followed  the  lines 
already  marked  out,  except  in  the  new  possessions  on  the 
Pacific  coast,  whose  full  possibilities  were  not  yet  known. 
Railroads  in  the  Eastern  States  were  beginning  to  show  Railways 
something  of  a  connected  system  ;  in  the  South  they  had  and  tele- 
hardly  changed  since  1840;  in  the  West  they  had  only  graplls- 
been  prolonged  on  their  original   lines.     The   telegraph, 
which  was  to  make  man  master  of  even  the  longest  and 
most  complicated  systems,  was  brought  into  use  in  1844  ; 
but  it  is  not  until  the  census  of  1860  that  its  effects  are 
seen  in  the   fully  connected  network  of   railroads  which 
then  covers  the  whole  North  and  West  (§  273). 

231.  The  sudden  development  of  wealth  in  the  country  Inven- 
gave  an  impetus  to  the  spirit  of  invention.     Goodyear's  tion- 
method  of  vulcanizing  rubber  (1839)  had  come  into  use. 
M'Cormick  had  made  an   invention  whose   results   have 
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been  hardly  less  than  that  of  the  locomotive  in  their  im 
portance  to  the  United  States.  He  had  patented  a  reap 
ing-machine  in  1834,  and  this,  further  improved  and 
supplemented  by  other  inventions,  had  brought  into  play 
the  whole  system  of  agricultural  machinery  whose  exist 
ence  was  scarcely  known  elsewhere  until  the  London 
"World's  Fair  "of  1851  brought  it  into  notice.  It  was 
agricultural  machinery  that  made  Western  farms  profitable 
and  enabled  the  railroads  to  fill  the  West  so  rapidly  (§  278). 
A  successful  sewing-machine  came  in  1846  ;  the  power- 
loom  and  the  surgical  use  of  anaesthetics  in  the  same  year ; 
and  the  rotary  press  for  printing  in  1847. 

232.  All  the  conditions  of  life  were  changing  so  rapidly 
that  it  was  natural  that  the  minds  of  men  should  change 
with  them  or  become  unsettled.  This  was  the  era  of  new 
sects,  of  communities,  of  fantastic  proposals  of  every  kind, 
of  transcendentalism  in  literature,  religion,  and  politics. 
Not  the  most  fantastic  or  benevolent,  but  certainly  the 
The  most  successful,  of  these  was  the  sect  of  Mormons,  or 
Mor-  Latter-day  Saints.  They  settled  in  the  new  Territory  of 
mons-  Utah  in  1847,  calling  their  capital  Salt  Lake  City,  and 
spreading  thence  through  the  neighbouring  Territories. 
There  they  have  become  a  menace  to  the  American  sys 
tem  ;  their  numbers  are  so  great  that  it  is  against  Ameri 
can  instincts  to  deprive  them  of  self-government  and  keep 
them  under  a  Congressional  despotism  ;  while  their  poly 
gamy  and  submission  to  their  hierarchy  make  it  impossible 
to  erect  them  into  a  State  which  shall  have  complete  con 
trol  of  marriage  and  divorce. 

The  233.  The  material  development  of   the  United  States 

South,  since  1830  had  been  extraordinary,  but  every  year  made  it 
more  evident  that  the  South  was  not  sharing  in  it.  It  is 
plain  now  that  the  fault  was  in  the  labour  system  of  the 
South  :  her  only  labourers  were  slaves,  and  a  slave  who 
was  fit  for  anything  better  than  field  labour  was  prima 
facie  a  dangerous  man.  The  process  of  divergence  had  as 
yet  gone  only  far  enough  to  awaken  intelligent  men  in  the 
South  to  the  fact  of  its  existence,  and  to  stir  them  to  efforts 
as  hopeless  as  they  were  earnest,  to  find  some  artificial 
stimulus  for  Southern  industries.  In  the  next  ten  years 
the  process  was  to  show  its  effects  on  the  national  field. 

IX.    TENDENCIES   TO    DISUNION  :    1850-61. 

Slavery  234.  The  abolitionists  had  never  ceased  to  din  the 
and  the  iniquity  of  slavery  into  the  ears  of  the  American  people, 
sections.  Calhoun,  Webster,  and  Clay,  with  nearly  all  the  other 
political  leaders  of  1850,  had  united  in  deploring  the 
wickedness  of  these  fanatics,  who  were  persistently  stirring 
up  a  question  which  was  steadily  widening  the  distance 
between  the  sections.  They  mistook  the  symptom  for  the 
disease.  Slavery  itself  had  put  the  South  out  of  harmony 
with  its  surroundings,  and  still  more  out  of  harmony  with 
the  inevitable  lines  of  the  country's  development.  Even 
in  1850,  though  they  hardly  yet  knew  it,  the  two  sections 
had  drifted  so  far  apart  that  they  were  practically  two 
different  countries. 

The  235.  The  case  of  the  South  was  one  of  arrested  develop- 

"  slave  ^  ment.  The  South  remained  very  much  as  in  1790  ;  while 
P°wer-  other  parts  of  the  country  had  developed,  it  had  stood  still. 
The  remnants  of  colonial  feeling,  of  class  influence,  which 
advancing  democracy  had  wiped  out  elsewhere,  retained  all 
their  force  here,  aggravated  by  the  effects  of  an  essentially 
aristocratic  system  of  employment.  The  ruling  class  had 
to  maintain  a  military  control  over  the  labouring  class,  and 
a  class  influence  over  the  poorer  whites.  It  had  even 
secured  in  the  constitution  provision  for  its  political  power 
in  the  representation  given  to  three-fifths  of  the  slaves. 
The  twenty  additional  members  of  the  house  of  represen 
tatives  were  not  simply  a  gain  to  the  South  :  they  were 
still  more  a  gain  to  the  "  black  districts,"  where  whites 


were  few,  and  the  slave-holder  controlled  the  district. 
Slave-owners  and  slave-holders  together,  there  were  but 
350,000  of  them  ;  but  they  had  common  interests,  the 
intelligence  to  see  them,  and  the  courage  to  contend  for 
them.  The  first  step  of  a  rising  man  was  to  buy  slaves ; 
and  this  was  enough  to  enroll  him  in  the  dominant  class. 
From  it  were  drawn  the  representatives  and  senators  in 
Congress,  the  governors,  and  all  the  holders  of  offices  over 
which  the  "slave  power,"  as  it  came  to  be  called,  had  control. 
Not  only  was  the  South  inert ;  its  ruling  class,  its  ablest 
and  best  men,  were  united  in  defence  of  tendencies  which 
were  alien  and  hostile  to  those  of  the  rest  of  the  country. 

236.  Immigration  into  the  United  States  was  not  an  Immigra- 
important  factor  in  its   development  until  about  1847.  ^°^ 
The  immigrants,  so  late  as  1820,  numbered  but  8000  per 
annum;  their  number  did  not  touch  100,000  until  1842, 

and  then  it  fell  for  a  year  or  two  almost  to  half  that 
number.  In  1847  it  rose  again  to  235,000,  in  1849  to 
300,000,  and  in  1850  to  428,000  ;  all  told,  more  than 
two  and  a  quarter  million  persons  from  abroad  settled  in 
the  United  States  between  1847  and  1854.  Taking  the 
lowest  estimates — $80  each  for  the  actual  amount  of  money 
brought  in  by  immigrants,  and  $800  each  for  their  in 
dustrial  value  to  the  country, — the  wealth-increasing  in 
fluence  of  such  a  stream  of  immigration  may  be  calculated. 
Its  political  effects  were  even  greater,  and  were  all  in  the 
same  direction.  Leaving  out  the  dregs  of  the  immigra 
tion,  which  settled  down  in  the  seaboard  cities,  its  best 
part  was  a  powerful  nationalizing  force.  It  had  not  come 
to  any  particular  State,  but  to  the  United  States  ;  it  had 
none  of  the  traditional  prejudices  in  favour  of  a  State,  but 
a  strong  feeling  for  the  whole  country  ;  and  the  new  feel 
ings  which  it  brought  in  must  have  had  their  weight  not 
only  on  the  gross  mass  of  the  people,  but  on  the  views  of 
former  leaders.  And  all  the  influences  of  this  enormous 
immigration  were  confined  to  the  North  and  West,  whose 
divergence  from  the  South  thus  received  a  new  impetus. 
The  immigration  avoided  slave  soil  as  if  by  instinct.  So 
late  as  1880  the  census  reports  that  the  Southern  States, 
except  Florida,  Louisiana,  and  Texas,  are  "  practically  with 
out  any  foreign  element";  but  it  was  only  in  1850-60 
that  this  differentiating  circumstance  began  to  show  itself 
plainly.  And,  as  the  sections  began  to  differ  further  in 
aims  and  policy,  the  North  began  to  gain  heavily  in  ability 
to  ensure  its  success. 

237.  Texas  was  the  last  slave  State  ever  admitted  ;  and,  The  see- 
as  it  refused  to  be  divided,  the  South  had  no  further tions 
increase  of  numbers  in  the  senate.     Until  1850  the  ad- 
mission  of  a  free  State  had  been  so  promptly  balanced  by 

the  admission  of  a  slave  State  that  the  senators  of  the  two 
sections  had  remained  about  equal  in  number  ;  in  1860 
the  free  States  had  36  senators  and  the  slave  States  only 
30.  As  the  representation  in  the  house  had  changed  from 
35  free  State  and  30  slave  State  members  in  1790  to  147 
free  State  and  90  slave  State  in  1860,  and  as  the  electors 
are  the  sum  of  the  numbers  of  senators  and  representatives, 
it  is  evident  that  political  power  had  passed  away  from  the 
South  in  1850.  If  at  any  time  the  free  States  should 
unite  they  could  control  the  house  of  representatives  and 
the  senate,  elect  the  president  and  vice-president,  dictate 
the  appointment  of  judges  and  other  Federal  officers,  and 
make  the  laws  what  they  pleased.  If  pressed  to  it,  they 
could  even  control  the  interpretation  of  the  laws  by  the 
Supreme  Court.  No  Federal  judge  could  be  removed 
except  by  impeachment  (§  121),  but  an  Act  of  Congress 
could  at  any  time  increase  the  number  of  judges  to  any 
extent,  and  the  appointment  of  the  additional  judges 
could  reverse  the  opinion  of  the  court.  All  the  interests 
of  the  South  depended  on  the  one  question  whether  the 
free  States  would  unite  or  not. 
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238.  In  circumstances  so  critical  a  cautious  quiescence 
and  avoidance  of  public  attention  was  the  only  safe  course 
for  the  "  slave  power,"  but  that  course  had  become  im 
possible.     The  numbers  interested  had  become  too  large 
to  be  subject  to  complete  discipline ;  all  could  not  be  held 
in  cautious  reserve  ;  and,  when  an  advanced  proposal  came 
from  any  quarter  of  the  slave-holding  lines,  the  whole  army 
was  shortly  forced  up  to  the  advanced  position.     Every 
movement  of   the  mass  was  necessarily  aggressive  ;   and 
aggression  meant  final  collision.     If  collision  came,  it  must 
be  on  some  question  of  the  rights  of  the  States  ;  and  on 
such  a  question  the  whole  South  would  move  as  one  man. 
Everything  thus  tended  to  disunion. 

239.  The  Protestant  churches  of  the  United  States  had 
reflected  in  their  organization  the  spirit  of  the  political 
institutions  under  which  they  lived.    Acting  as  purely  vol 
untary  associations,  they  had  been  organized  into  govern 
ments  by  delegates,  much  like  the  "  conventions  "  which 
had  been  evolved  in  the  political  parties  (§  203).     The 
omnipresent  slavery  question  intruded  into  these  bodies, 
and  split  them.     The  Baptist  Church  was  thus  divided  into 
a  Northern  and  a  Southern  branch  in  1845,  and  the  equally 
powerful  Methodist  Church  met  the  same  fate  the  following 
year.    Two  of  the  four  great  Protestant  bodies  were  thus  no 
longer  national ;  it  was  only  by  the  most  careful  manage 
ment  that  the  integrity  of  the  Presbyterian  Church  was 
maintained  until  1861,  when  it  also  yielded;  and  only  the 
Episcopal  and  Roman  Catholic  Churches  retained  their 
national  character.     If  the  process  of  disruption  did  not 
extend  to  other  sects,  it  was  because  they  were  already 
mainly  Northern  or  mainly  Southern. 

240.  The  political  parties  showed  the  same  tendency. 
Each  began  to  shrivel  up  in  one  section  or  the  other.     The 
notion  of  "  squatter  sovereignty,"  attractive  at  first  to  the 
Western  democracy,  and  not  repudiated  by  the  South, 
enabled  the  Democratic  party  to   pass  the  crisis  of  1850 
without  losing  much  of  its  Northern  vote,  while  Southern 
Whigs  began  to  drift  in,  making  the  party  continually  more 
pro-slavery.     This  could  not  continue  long  without  begin 
ning  to  decrease  its  Northern  vote,  but  this  effect  did  not 
become  plainly  visible  until  after  1852.     The  efforts  of  the 
Whig  party  to  ignore  the  great  question  alienated  its  anti- 
slavery  members  in  the  North,  while  they  did  not  satisfy 
its  Southern  members.     The  Whig  losses  were  not  at  first 
heavy,  but,  as  the  electoral  vote  of  each  State  is  deter 
mined  by  the  barest  plurality  of  the  popular  vote,  they 
were   enough   to  defeat  the   party  almost  everywhere  in 
the  presidential  election  of  1852.     The  Whigs  nominated 
Scott  and  the  Democrats  Pierce  ;   and  Pierce  carried  all 
but  four  of  the  thirty-one  States,  and  was  elected.     This 
revelation  of  hopeless  weakness  was  the  downfall  of  the 
Whig  party  ;  it  maintained  its  organization  for  four  years 
longer,  but  the  life  had  gone  out  of  it.     The  future  was 
with  the  Free  Soil  party,  though  it  had  polled  but  few 
votes  in  1852. 

241.  During  the  administration  of  Taylor  (and  Vice- 
President  Fillmore,  who  succeeded  him)   Clay,  Webster, 
Calhoun,  Polk,  and  Taylor  were  removed  by  death,  and 
there  was  a  steady  drift  of  other  political  leaders  out  of 
public  life.     New  men  were  pushing  in  everywhere,  and  in 
both  sections  they  showed  the  prevailing  tendency  to  dis 
union.     The  best  of  them  were  unprecedentedly  radical. 
Sumner,  Seward,  and  Chase  came  into  the  senate,  bringing 
the  first  accession  of  recognized  force  and  ability  to  the 
anti-slavery   feeling   in    that   body.     The   new   Southern 
men,  such  as  Davis,  and  the  Democratic  recruits  from  the 
Southern  Whig  party,  such   as  Stephens,  were  ready  to 
take  the  ground  on  which  Calhoun  had  always  insisted — 
that  Congress  was  bound  not  merely  to  the  negative  duty 
of  not  attacking  slavery  in  the  Territories,  but  to  the  posi 


tive  duty  of  protecting  it.  This,  if  it  should  become  the 
general  Southern  position,  was  certain  to  destroy  the  notion 
of  squatter  sovereignty  (§  226),  and  thus  to  split  the  Demo 
cratic  party,  which  was  almost  the  last  national  ligament 
that  now  held  the  two  fragments  of  the  Union  together. 

242.  The  social  disintegration  was  as  rapid.     Northern  Social 
men  travelling  in  the  South  were  naturally  looked  upon  divers- 
with  increasing  suspicion,  and  were  made  to  feel  that  they  ence> 
were  on  a  soil  alien  in  sympathies.     Some  of  the  worst 
phases  of  democracy  were  called  into  play  in  the  South ; 

and,  in  some  sections,  law  openly  yielded  supremacy  to 
popular  passion  in  the  cases  of  suspected  abolitionists. 
Southern  conventions,  on  all  sorts  of  subjects,  became 
common  ;  and  in  these  meetings,  permeated  by  a  dawning 
sense  of  Southern  nationality,  hardly  any  proposition  look 
ing  to  Southern  independence  of  the  North  was  met  with 
disfavour.  In  State  elections  a  distinctly  disunion  element 
appeared  ;  and,  though  it  was  defeated,  the  majority  did 
not  deny  the  right  of  secession,  only  its  expediency. 

243.  Calhoun,  in  his  last  and  greatest  speech,  called  Progress 
attention  to  the  manner  in  which  one  tie  after  another  was  of  dis' 
snapping.     But  he  ignored  the  real  peril  of  the  situation  ur 

— its  dangerous  facts  :  that  the  South  was  steadily  grow 
ing  weaker  in  comparison  with  the  North,  and  more  unable 
to  secure  a  wider  area  for  the  slave  system  ;  that  it  was 
therefore  being  steadily  forced  into  demanding  active  Con 
gressional  protection  for  slavery  in  the  Territories ;  that 
the  North  would  never  submit  to  this  ;  and  that  the  South 
must  submit  to  the  will  of  the  majority  or  bring  about  a 
collision  by  attempting  to  secede. 

244.  Anti-slavery  feeling  in  the  North  was  stimulated  Fugitive 
by  the  manner  in  which  the  Fugitive  Slave  Law  (§228)  Slave 
was  enforced  immediately  after   1850.     The  chase  after    aw' 
fugitive  slaves  was  prosecuted  in  many  cases  with  circum 
stances  of  revolting  brutality,  and  features  of  the  slave 
system  which  had  been  tacitly  looked  upon  as  fictitious 

were  brought  home  to  the  heart  of  the  free  States.  The 
added  feeling  showed  its  force  when  the  Kansas-Nebraska  Kansas- 
Act  was  passed  by  Congress  (1854).  It  organized  the  two  Nebraska 
new  Territories  of  Kansas  and  Nebraska.  Both  of  them 
were  for  ever  free  soil  by  the  terms  of  the  Missouri  com 
promise  (§  197).  But  the  success  of  the  notion  of  squatter 
sovereignty  in  holding  the  Democratic  party  together  while 
destroying  the  "Whig  party  had  intoxicated  Douglas  and 
other  Northern  Democrats  ;  and  they  now  applied  the  doc 
trine  to  these  Territories.  They  did  not  desire  "  to  vote 
slavery  up  or  down,"  but  left  the  decision  to  the  people  of 
the  two  Territories. 

245.  This  was  the  grossest  political  blunder  in  American 
history.     The  status  of  slavery  had  been  settled,  by  the 
constitution  or  by  the  compromises  of  1820  and  1850,  on 
every  square  foot  of  American  soil ;  right  or  wrong,  the 
settlement  was  made.     The  Kansas-Nebraska  Act  took  a 
great  mass  of  territory  out  of  the  settlement  and  flung  it 
into  the  arena  as  a  prize  for  which  the  sections  were  to 
struggle ;  and  the  struggle  always  tended  to  force,  as  the 
only  arbiter.     The  first  result  of  the  Act  was  to  throw 
parties  into  chaos.     An  American  or  "  Know-Nothing "  The 
party,  a  secret  oath-bound  organization,  pledged  to  oppose  "  Ameri- 
the  influence  or  power  of  foreign-born  citizens,  had  been 
formed  to  take  the  place  of  the  defunct  Whig  party.     It 

had  been  quite  successful  in  State  elections  for  a  time,  and 
was  now  beginning  to  have  larger  aspirations.  It,  like 
the  Whig  party,  intended  to  ignore  slavery,  but,  after  a 
few  years  of  life,  the  questions  complicated  with  slavery 
entered  its  organization  and  divided  it  also.  Even  in 
1854  many  of  its  leaders  in  the  North  were  forced  to 
take  position  against  the  Kansas-Nebraska  Act,  while 
hosts  of  others  joined  in  the  opposition  without  any  party 
organization.  No  American  party  ever  rose  so  swiftly  as 
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The  Re-  this  latter  ;  with  no  other  party  name  than  the  awkward 
publican  ^\e  of  "Anti-Nebraska  men,"  it  carried  the  Congressional 
par  y<  elections  of  1854  at  the  North,  forced  many  of  the  former 
Know-Nothing  leaders  into  union  with  it,  and  controlled 
the  house  of  representatives  of  the  Congress  which  met  in 
1855.  The  Democratic  party,  which  had  been  practically 
the  only  party  since  1852,  had  now  to  face  the  latest  and 
strongest  of  its  broad-constructionist  opponents,  one  which 
with  the  nationalizing  features  of  the  Federal  and  Whig 
parties  combined  democratic  feelings  and  methods,  and, 
above  all,  had  a  democratic  purpose  at  bottom.  It 
acknowledged,  at  first,  no  purpose  aimed  at  slavery,  only 
an  intention  to  exclude  slavery  from  the  Territories ;  but, 
under  such  principles,  it  was  the  only  party  which  was 
potentially  an  anti-slavery  party,  the  only  party  to  which 
the  enslaved  labourer  of  the  South  could  look  with  the 
faintest  hope  of  aid  in  reaching  the  status  of  a  man.  The 
new  party  had  grasped  the  function  which  belonged  of  right 
to  its  great  opponent,  and  it  seized  with  it  its  opponent's 
original  title.  The  name  Democrat  had  quite  taken  the 
place  of  that  first  used — Eepublican  (§  150),  but  the 
latter  had  never  passed  out  of  popular  remembrance  and 
liking  at  the  North.  The  new  party  took  quick  and  skil 
ful  advantage  of  this  by  assuming  the  old  name,  and  early 
in  1856  the  two  great  parties  of  the  next  thirty  years — 
the  Democratic  and  Republican  parties — were  drawn  up 
against  one  another. 

246.  The  foreign  relations  of  the  United  States  during 
Pierce's  term  of  office  were  overshadowed  by  the  domestic 
Koszta    difficulties,  but  were  of  importance.     In  the  Koszta  case 
case.        (1853)  national  protection  had  been  afforded  on  foreign 
soil  to  a  person  who  had  only  taken  the  preliminary  steps 
Japan,     to  naturalization.     Japan  had  been  opened  to  American 
intercourse  and  commerce  (1854).     But  the  question  of 
slavery  was  more  and  more  thrusting  itself  even  into  for 
eign  relations.     A  great  Southern  republic,  to  be  founded 
at  first  by  the  slave  States,  but  to  take  in  gradually  the 
whole  territory  around  the  Gulf  of   Mexico  and  include 
the  West  Indies,  was  soon  to  be  a  pretty  general  ambition 
among  slave-holders,  and  its  first  phases  appeared  during 
Pierce's   administration.     Efforts   were   begun   to   obtain 
Cuba    from   Spain ;    and    the   three    leading    American 
Ostend    ministers  abroad,  meeting  at  Ostend,  united  in  declaring 
mani-      ^Q  possession  of  Cuba  to  be  essential  to  the  well-being  of 
festo>       the  United  States  (1854).     "Filibustering"  expeditions 
™"        against   Cuba   or   the    smaller   South   American    states, 
ing         intended  so  to  revolutionize  them  as  to  lay  a  basis  for  an 
application  to  be  annexed  to  the  United  States,  became 
common,  and  taxed  the  energies  of  the  Federal  Government 
for   their    prevention.     All    these,    however,    yielded    in 
interest  and  importance  to  the  affairs  in  Kansas. 
Kansas.        247.  Nebraska  was  then  supposed  to  be  a  desert,  and 
attention  was  directed  almost  exclusively  to  Kansas.     No 
sooner  had  its  organization  left  the  matter  of  slavery  to 
be  decided  by  its  "  people  "  than  the  anti-slavery  people 
of  the  North  and  West  felt  it  to  be  their  duty  to  see  that 
the  "  people  "  of  the  Territory  should  be  anti-slavery  in 
sympathy.     Emigrant  associations  were  formed,  and  these 
shipped  men  and  families  to  Kansas,  arming  them  for  their 
protection   in    the   new   country.     Southern   newspapers 
called  for  similar  measures  in  the  South,  but  the  call  was 
less  effective.     Southern  men  without   slaves,  settling  a 
new  State,  were  uncomfortably  apt  to  prohibit  slavery, 
as   in  California.      Only  slave-holders   were   trusty   pro- 
slavery  men  ;  and  such  were  not  likely  to  take  slaves  to 
Kansas,  and  risk  their  ownership    on  the   result  of  the 
struggle.     But  for  the  people  of  Missouri,  Kansas  would 
have  been  free  soil  at  once.     Lying  across  the  direct  road 
to  Kansas,  the  Missouri  settlers  blockaded  the  way  of  free- 
State  settlers,  crossed  into  Kansas,  and  voted  profusely  at 


the  first  Territorial  election.     Their  votes  chose  a  Terri 
torial  legislature  which  gave  a  complete  code  of  slave  laws 
to  the  Territory.     Passing  to  the  north  of  Missouri  the 
"  free-State  settlers "  entered  Kansas  to  find  that   their 
opponents  had  secured  the  first  position.     This  brought 
out  the  fundamental  difference  between  a  Territory — under 
the  absolute   control  of  Congress  and  only  privileged  in 
certain  branches  of  legislation — and  a  State  with  complete 
jurisdiction  over  its  own  affairs.     Finding  themselves  cut 
off  from  control   of   the   former,   the   free-State   settlers 
determined   to   attempt   to   substitute  the   latter.     They 
organized  a  State  government   (1855),  and   applied   for  Free- 
admission  by  Congress.     Such  irregular  erections  of  States  ^tate 
had  been  known  before  ;  and,  though  they  were  confessedly  &overn~ 
not  binding  until  confirmed  by  Congress,  the  Democratic 
party  had  always  been  tender  with  them,  and  prone  to 
seek  a  compromise  with  them.     A  symptom  of  the  process 
which  had  been  making  the  Democratic  party  pro-slavery 
was  seen  in  the  attitude  which  the  Democratic  adminis 
tration  now  took  towards  the  inchoate  State  of  Kansas. 
Never  thinking  of  compromise,   it  pounced  on  the  new 
organization,  scattered  it,   arrested   its   leaders,   and   ex 
pressed  a  hesitating  desire  to  try  them  for  treason  (1856). 
Nevertheless,  the  free-State  settlers  gave  no  further  obed 
ience   to   the  Territorial  government,  as   the  pro-slavery 
settlers  refused  to  recognize  the  pseudo-State  government, 
and  the  struggle  passed  into  a  real  civil  war,  the  two 
powers   mustering   considerable  armies,  fighting   battles, 
capturing  towns,  and  paroling   prisoners.     The   struggle 
was  really  over  in  1857,  and  the  South  was  beaten.     It 
could  not  compete  with  the  resources  and  enthusiasm  of 
the  other  section ;  its  settlers  were  not  unanimous,  as  their 
opponents  were ;  and  the  anti-slavery  settlers  were  in  a 
great  majority.     There  were,  however,  all  sorts  of  obstacles 
yet  to  be  overcome  before  the  new  State  of  Kansas  was 
recognized   by   Congress,   after    the   withdrawal    of    the 
senators  of  the  seceding  States  (1861). 

248.  In   the   heat   of  the-  Kansas   struggle   came  the  Election 
presidential  election  of  1856.     The  Democrats  nominated  of  1856- 
Buchanan,  declaring,  as  usual,  for  the  strictest  limitation 
of  the  powers  of  the  Federal  Government  on  a  number 
of  points  specified,  and   reaffirming  the  principle  of  the 
Kansas-Nebraska  Act — the  settlement  of   slavery  by  the 
people  of  the  Territory.     The  remnant  of  the  Whig  party, 
including   the   Know-No  things   of   the   North  and   those 
Southern  men  who  wished  no  further  discussion  of  slavery, 
nominated  the  president  who   had  gone  out  of  office  in 
1853,  Fillmore.     The  Republican  party   nominated   Fre 
mont  ;  the  bulk  of  its  manifesto  was  taken  up  with  pro 
tests  against  attempts  to  introduce  slavery  into  the  Terri 
tories  ;  but  it  showed  its  broad-construction  tendencies  by 
declaring  for  appropriations  of  public  moneys  for  internal 
improvements.     The  Democrats  were  successful  in  electing 
Buchanan  ;  but  the  position  of  the  party  was  quite  different 
from  the  triumph  with  which  it  had  come  out  of  the  elec 
tion  of  1852.     It  was  no  longer  master  of  twenty -seven  of 
the  thirty-one  States  ;  all  New  England  and  New  York, 
all  the  North-West  but  Indiana  and  Illinois,  all  the  free 
States   but  five,   had  gone  against  it ;  its  candidate   no 
longer  had  a  majority  of  the  popular  vote,  but  was  chosen 
by  a  majority  of  the  electoral  votes  ;  and  it  had  before  it 
a  party  with  nearly  as  many  popular  votes  as  its  own,  the 
control  of  most  of  the  strongest  section  of  the  Union,  and 
an  enthusiasm  which  was  more  dangerous  still.     For  the 
first  time  in  the  history  of  the  country  a  distinctly  anti- 
slavery  candidate  had  obtained  an  electoral  vote,  and  had 
even  come  near  obtaining  the  presidency.     Fillmore  had 
carried  but  one  State,  Maryland  ;  Buchanan  had  carried 
the  rest  of  the  South,  with  a  few  States  in  the  North,  and 
Fremont  the  rest  of  the  North  and  none  of  the  South. 
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If  things  had  gone  so  far  that  the  two  sections  were  to  be 
constituted  into  opposing  political  parties,  it  was  evident 
that  the  end  was  near. 

249.  Oddly  enough,  the  constitutionality  of  the  com- 
Dred       promise  of   1820   (§  197)  had  never  happened  to  come 
before  the  Supreme  Court  for  consideration.     In  1856-57 
jt  came  Up  for  fye  grs(;  time.     One  Dred  Scott,  a  Missouri 
slave  who  had  been  taken  to  the  Territory  covered  by  the 
compromise,  and  had  therefore  sued  for  his  freedom,  was 
sold  to  a  citizen  of  another  State.     Scott  then  transferred 
his  suit  from  the  State  to  the  Federal  courts,  under  the 
power   given   to   them  to   try  suits  between  citizens   of 
different   States,  and   the   case   came  by  appeal   to   the 
Supreme  Court.     Its  decision  was  announced  at  the  begin 
ning  of  Buchanan's  administration.     It  put  Scott  out  of 
court  on  the  ground  that  a  slave,  or  the  descendant  of 
slaves,  could  not  be  a  citizen  of  the  United  States  or  have 
any  standing  in  Federal  courts.     The  opinion  of  the  chief- 
justice  went  on  to  attack  the  validity  of  the  Missouri  com 
promise,   for  the  reasons  that  one  of  the  constitutional 
functions  of  Congress  was  the  protection  of  property  ;  that 
slaves  had  been  recognized  as  property  by  the  constitution  ; 
and  that  Congress  was  bound  to  protect,  not  to  prohibit, 
slavery  in   the   Territories.     The   mass  of   the  Northern 
people  held  that  slaves  were  looked  on  by  the  constitution, 
not  as  property,  but  as  "persons  held  to  service  or  labour" 
by  State  laws  ;  that  the  constitutional  function  of  Con 
gress  was  the  protection  of  liberty  as  well  as  property  ; 
and  that  Congress  was  thus  bound  to  prohibit,  not  to  pro 
tect,  slavery  in  the  Territories.     Another  step  in  the  road 
to  disunion  was  thus  taken,  as  the  only  peaceful  interpreter 
of  the  constitution  was  pushed  out  of  the  way      The  North 
flouted  the  decision  of  the  Supreme  Court,  and  the  storm 
of  angry  dissent  which  it  aroused  did  the  disunionists  good 
service  at  the  South.     From  this  time  the  leading  news 
papers  in  the  South  maintained  that  the  radical  Southern 
view  first  advanced  by  Calhoun,  and  but  slowly  accepted 
by  other  Southern  leaders,  as  to  the  duty  of  Congress  to 
protect  slavery  in  the  Territories,  had  been  confirmed  by 
the  Supreme  Court  ;  that  the  Northern  Republicans  had 
rejected  it  ;  and  that  even  the  squatter  sovereignty  theory 
of  Northern  Democrats  could  no  longer  be  submitted  to 
by  the  South. 

250.  The  population  of  the  United  States  in  1860  was 
over  31,000,000,  an  increase  of  more  than  8,000,000  in 
ten  years.    As  the  decennial  increases  of  population  became 
larger,  so  did  the  divergence  of  the  sections  in  population, 

Admis-    and  still  more  in  wealth  and  resources.     Two  more  free 
!™n         States  came  in  during  this  period  —  Minnesota  (1858)  and 
sotaTnd  Oregon  (1859),  —  and  Kansas  was  clamouring  loudly  for 
Oregon,    the  same  privilege.     The  free  and  slave  States,  which  had 
been  almost  equal  in  population  in  1790,  stood  now  as 
19  to  12.     And  of  the  12,000,000  in  slave  States,  the 
4,000,000  slaves  and  the  250,000  free  blacks  were  not  so 
much  a  factor  of  strength  as  a  possible  source  of  weak 
ness  and  danger.     No  serious  slave  rising  had  ever  taken 
John       place  in  the  South  ;  but  the  sudden  flaming  out  of  John 
Brown's  Brown's  insurrection  (1859),  and  the  alarm  which  it  car 
ried  through  the  South,  were  tokens  of  a  danger  which 
added  a  new  horror  to  the  chances  of  civil  war.     It  was 
not  wonderful  that  men,  in  the  hope  of  finding  some  com 
promise  by  which  to  avoid  such  a  catastrophe,  should  be 
willing  to  give  up  everything  but  principle  and  even  to 
trench  sharply  upon  principle  itself,  nor  that  offers  of  com 
promise  should  urge  Southern  leaders  farther  into  the  fatal 
belief  that  "  the  North  would  not  fight." 

251.  Northern  Democrats,  under  the  lead  of  Douglas, 
had  been  forced  already  almost  to  the  point  of  revolt  by 
the  determination  of  Southern  senators   to   prevent   the 
admission  of  Kansas  as  a  free  State,  if  not  to  secure  her 
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admission  as  a  slave  State.     When  the  Democratic  con-  Division 
vention  of  1860  met  at  Charleston,  the  last  strand  of  the  of  the 
last  national  political  organization  parted ;  the  Democratic  Den}°" 
party   itself  was  split  at  last  by  the  slavery  question.  party. 
The  Southern  delegates  demanded  a  declaration  in  favour 
of  the  duty  of  Congress  to  protect  slavery  in  the  Territories. 
It  was  all  that  the  Douglas  Democrats  could  then  do  to 
maintain  themselves  in  a  few  Northern  States ;  such  a 
declaration  meant  political  suicide  everywhere,  and  they 
voted  it  down.     The  convention  divided  into  two  bodies. 
The   Southern   body   adjourned   to   Richmond,    and   the 
Northern    and    border    State   convention   to    Baltimore. 
Here  the  Northern  delegates,  by  seating  some  delegates 
friendly  to   Douglas,   provoked   a   further    secession    of 
border  State  delegates,  who,  in  company  with  the  Rich 
mond  body,  nominated  Breckinridge  (p.  788)  and  Lane  for 
president  and  vice-president.     The  remainder  of  the  origi 
nal  convention  nominated  Douglas  and  H.  V.  Johnson. 

252.  The  remnant  of  the  old  Whig  and  Know-Nothing  Constitu- 
parties,  now  calling  itself  the  Constitutional  Union  party,  tional 
met  at  Baltimore  and  nominated  Bell  (p.  788)  and  Everett.    ™£n 
The  Republican  convention  met  at  Chicago.     Its  "  plat-         ' 
form"  of  1856  had  been  somewhat  broad  constructionist  in  ^ 
its  nature  and  leanings,  but  a  strong  Democratic  element  party. 
in  the  party  had  prevented  it  from  going  too  far  in  this 
direction.     The   election  of   1856  had  shown  that,  with 
the  votes  of  Pennsylvania  and  Illinois,  the  party  would 
then  have  been  successful,  and  the  Democratic  element  was 
now  ready  to  take  almost  anything  which  would  secure 
the  votes  of  these  States.     This  state  of  affairs  will  go  to 
explain  the  nomination  of  Lincoln,  of  Illinois,  for  president, 
with  Hamlin,  a  former  Democrat,  for  vice-president,  and 
the  declaration  of  the  platform  in  favour  of  a  protective 
tariff.     The  mass  of  the  platform  was  still  devoted  to  the 
necessity  of  excluding  slavery  from  the  Territories.     To 
sum  up:  the  Bell  party  wished   to   have   no   discussion  The 
of   slavery ;  the   Douglas   Democrats   rested  on  squatter  Pa^iei 
sovereignty  and  the  compromise  of  1850,  but  would  ac-  siavery 
cept  the  decision  of  the  Supreme  Court ;  the  Republicans  in  the 
demanded  that  Congress  should  legislate  for  the  prohibition  Terri- 
of  slavery  in  the  Territories ;  and  the  Southern  Democrats  tories- 
demanded  that  Congress  should  legislate  for  the  protection 
of  slavery  in  the  Territories. 

253.  No  candidate  received  a  majority  of  the  popular  Election 
vote,  Lincoln   standing   first   and  Douglas  second.     But  of  1860. 
Lincoln  and  Hamlin  had  a  clear  majority  of  the  electoral 

vote,  and  so  were  elected,  Breckinridge  and  Lane  coming 
next.  It  is  worthy  of  mention  that,  up  to  the  last  hours  of 
Lincoln's  first  term  of  office,  Congress  would  always  have 
contained  a  majority  opposed  to  him  but  for  the  absence  of 
the  members  from  the  seceding  States.  The  interests  of  the 
South  and  even  of  slavery  were  thus  safe  enough  under 
an  anti-slavery  president.  But  the  drift  of  events  was 
too  plain.  Nullification  had  come  and  gone,  and  the 
nation  feared  it  no  longer.  Even  secession  by  a  single 
State  was  now  almost  out  of  the  question ;  the  letters  of 
Southern  governors  in  1860,  in  consultation  on  the  state 
of  affairs,  agree  that  no  State  would  secede  without  assur 
ances  of  support  by  others.  If  this  crisis  were  allowed  to 
slip  by  without  action,  even  a  sectional  secession  would 
soon  be  impossible.  If  secession  were  a  right,  it  must  be 
asserted  now  or  never. 

254.  Some  assurance  of  united  action  must  have  been  Secession 
obtained,    for   South    Carolina   ventured   into   secession. 

The  democratic  revolution  which,  since  1829,  had  com 
pelled  the  legislatures  to  give  the  choice  of  presidential 
electors  (§  119)  to  the  people  of  the  States  had  not 
affected  South  Carolina;  her  electors  were  still  chosen 
by  the  legislature.  That  body,  on  the  election  day  of 
November,  1860,  having  chosen  the  State's  electors, 
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remained  in  session  until  the  telegraph  had  brought 
assurances  that  Lincoln  had  secured  a  sufficient  number 
of  electors  to  ensure  his  election  ;  it  then  summoned  a 
State  convention  and  adjourned.  The  State  convention, 
which  is  a  legislative  body  chosen  for  a  special  purpose, 
met  December  20,  and  unanimously  passed  an  "  ordinance 
of  secession,"  repealing  the  Acts  by  which  the  State  had 
ratified  the  constitution  and  its  amendments  (§  108),  and 
dissolving  "the  Union  now  subsisting  between  South 
Carolina  and  other  States,  under  the  name  of  the  United 
States  of  America."  The  convention  took  all  steps  neces 
sary  to  make  the  State  ready  for  war,  and  adjourned. 
Similar  ordinances  were  passed  by  conventions  in  Missis 
sippi  (January  9,  1861),  Florida  (January  10),  Alabama 
(January  11),  Georgia  (January  18),  Louisiana  (January 
23),  and  Texas  (February  1). 

The  255.  The  opposition  in  the  South  did  not  deny  the  right 

argument  to  secede,  but  the  expediency  of  its  exercise.  Their  effort 
was  ^0  e}ect  delegates  to  the  State  conventions  who  would 
vote  not  to  secede.  They  were  beaten,  says  A.  H.  Stephens, 
by  the  cry  that  the  States  "  could  make  better  terms 
out  of  the  Union  than  in  it."  That  is,  the  States  were 
to  withdraw  individually,  suspend  the  functions  of  the 
Federal  Government  within  their  jurisdiction  for  the 
time,  consider  maturely  any  proposals  for  guarantees  for 
their  rights  in  the  Union,  and  return  as  soon  as  satis 
factory  guarantees  should  be  given.  A  second  point  to 
be  noted  is  the  difference  between  the  notions  of  a  State 
Action  convention  prevalent  in  the  North  and  in  the  South.  The 
at  the  Northern  State  convention  was  generally  considered  as  a 

preliminary  body,  whose  action  was  not  complete  or  valid 
coiiv6H" 
t'ions.        until  ratified  by  a  popular  vote.     The   Southern   State 

convention  was  looked  upon  as  the  incarnation  of  the 
sovereignty  of  the  State,  and  its  action  was  not  supposed 
to  need  a  popular  ratification.  When  the  conventions  of 
the  seceding  States  had  adopted  the  ordinances  of  secession, 
they  proceeded  to  other  business.  They  appointed  delegates, 
who  met  at  Montgomery,  the  capital  of  Alabama,  February 
The  4,  formed  a  provisional  constitution  for  the  "  Confederate 
"Con-  States,"  chose  a  provisional  president  and  vice-president 
State*1  "  (J^erson  Davis  and  A.  H.  Stephens),  and  established 
an  army,  treasury,  and  other  executive  departments.  The 
president  and  vice-president  were  inaugurated  February  18. 
The  permanent  constitution,  adopted  in  March,  was  copied 
from  that  of  the  United  States,  with  variations  meant  to 
maintain  State  sovereignty,  to  give  the  cabinet  seats  in 
Congress,  to  prevent  the  grant  of  bounties  or  any  pro 
tective  features  in  the  tariff  or  the  maintenance  of  internal 
improvements  at  general  expense,  and  to  "  recognize  and 
protect  "  "  the  institution  of  negro  slavery,  as  it  now  exists 
in  the  Confederate  States." 

Constitu-  256.  Under  what  claim  of  constitutional  right  all  this 
•°"*1  was  done  passes  comprehension.  That  a  State  convention 
ng  '  should  have  the  final  power  of  decision  on  the  question 
which  it  was  summoned  to  consider  is  quite  as  radical 
doctrine  as  has  yet  been  heard  of  ;  that  a  State  conven 
tion,  summoned  to  consider  the  one  question  of  secession, 
should  go  on,  with  no  appeal  to  any  further  popular 
authority  or  mandate,  to  send  delegates  to  meet  those  of 
other  States  and  form  a  new  national  government,  which 
could  only  exist  by  warring  on  the  United  States,  is  a 
novel  feature  in  American  constitutional  law.  It  was 
revolution  or  nothing.  Only  in  Texas,  where  the  call  of 
the  State  convention  was  so  irregular  that  a  popular  vote 
could  hardly  be  escaped,  was  any  popular  vote  allowed. 
Elsewhere,  the  functions  of  the  voter  ceased  when  he 
voted  for  delegates  to  the  State  convention  ;  he  could 
only  look  on  helplessly  while  that  body  went  on  to 
constitute  him  a  citizen  of  a  new  nation  of  which  he  had 
not  dreamed  when  he  voted. 


257.  The   border   States    were  in    two    tiers — North  The 
Carolina,  Tennessee,  and  Arkansas  next  to  the  seceding 
States,  and  Delaware,  Maryland,  Virginia,  Kentucky,  and 
Missouri   next  to  the  free  States,     None   of  these  were 
willing  to  secede.     There  was,  however,  one  force  which 
might  draw  them  into  secession.     A  State  which  did  not 
wish  to  secede,  but  believed  in  State  sovereignty  and  the 
abstract  right  of  secession,  would  be  inclined  to  take  up 
arms  to  resist  any  attempt  by  the  Federal  Government  to 
coerce   a  seceding  State.     In  this  way,  in  the  following 
spring,  the  original  seven  seceding  States  were  reinforced 

by  four  of  the  border  States  (§  267),  making  their  final 
number  eleven. 

258.  In  the  North  and  West  surprisingly  little  atten-  Feeling 
tion   was   given   to   the  systematic   course  of  procedure in  the 
along  the  Gulf.     The  people  of  those  sections  were  very 
busy ;   they   had   heard   much   of   this   talk  before,  and 
looked  upon  it  as  a  kind  of  stage-thunder,  the  inevitable 
accompaniment  of  recent  presidential  elections  ;  and  they 
expected  the  difficulty  to  be  settled  in  some  way.     Re 
publican  politicians,  with  the  exception  of  a  few,  were 
inclined  to  refrain  from  public  declarations  of  intention. 
Some  of  them,  such  as  Seward,  showed  a  disposition  to 

let  the  "  erring  sisters  "  depart  in  peace,  expecting  to  make 
the  loss  good  by  accessions  from  Canada.     A  few,  like 
Chandler,  believed  that  there  would  be  "  blood-letting," 
but  most  of  them  were  still  doubtful  as  to  the  future. 
Democratic  politicians  were  hide-bound  by  their  repetition 
of  the  phrase  "  voluntary  Union  "  (§  180)  ;  they  had  not 
yet  hit  upon  the  theory  which  carried  the  War  Demo 
crats  through  the  final  struggle,  that  the  sovereign  State 
of  New  York  could  make  war  upon  the  sovereign  State  of 
South  Carolina  for  the  unfriendly  act  of  secession,  and 
that  the  war  was  waged  by  the  non-seceding  against  the 
seceding  States.     President  Buchanan  publicly  condemned 
the  doctrine  of  secession,  though  he  added  a  confession  of 
his  inability  to  see  how  secession  was  to  be  prevented  if 
a  State  should  be  so  wilful  as  to  attempt  it.     Congress  did 
nothing,  except  to  admit  Kansas  as  a  free  State  and  adopt  Adnris- 
the  protective  Morrill  tariff  (§  276) ;  even  after  its  mem-  ^on  of 
bers  from  the  seceding  States  had  withdrawn,  those  who    ans 
remained  made  no  preparations  for  conflict,  and,  at  their  tariTof 
adjournment  in  March  1861,  left  the  Federal  Government  1861. 
naked  and  helpless  before  its  enemies. 

259.  The  only   sign  of  life  in   the  body   politic,    the 
half-awakened  word   of  warning  from  the  democracy   of 
the   North   and   West,   was   its  choice  of  governors    of 
States.     A  remarkable  group  of  men,  soon  to  be  known 

as  the  "  war  governors," — Washburn  of  Maine,  Fairbanks  The 
of  Vermont,  Goodwin  of  New  Hampshire,  Andrew  (p.  787)  """•- 
of  Massachusetts,  Sprague  of  Rhode  Island,  Buckingham 
(p.  788)  of  Connecticut,  Morgan  (p.  790)  of  New  York. 
Olden  of  New  Jersey,  Curtin  of  Pennsylvania,  Dennison 
of  Ohio,  Morton  (p.  790)  of  Indiana,  Yates  of  Illinois, 
Blair  of  Michigan,  Randall  of  Wisconsin,  Kirkwood  of 
Iowa,  and  Ramsey  of  Minnesota, — held  the  executive 
powers  of  the  Northern  States  in  1861-62.  Some  of  these 
governors,  such  as  Andrew  and  Buckingham,  as  they  saw 
the  struggle  come  nearer,  went  so  far  as  to  order  the  pur 
chase  of  warlike  material  for  their  States  on  their  private 
responsibility,  and  their  action  saved  days  of  time.  And 
at  all  times  they  were  admirably  prompt,  methodical,  clear 
sighted,  and  intensely  devoted  to  their  one  duty. 

260.  The  little  army  of  the  United  States  had  been 
almost  put  out  of  consideration ;  wherever  its  detachments 
could  be  found  in  the  South  they  were  surrounded  and 
forced  to  surrender  and  to  be  transferred  to  the  North. 
After  secession,  and  in  some  of  the  States  even  before  it, 
the  forts,  arsenals,  mints,  custom-houses,  ship-yards,  and 
public  property  of  the  United  States  had  been  seized  by 
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authority  of  the  State,  and  these  were  held  until  trans 
ferred  to  the  new  Confederate  States  organization.  In 
the  first  two  months  of  1861  the  authority  of  the  United 
States  was  paralysed  in  seven  States,  and  in  at  least 
seven  more  its  future  authority  seemed  of  very  doubtful 
duration. 

261.  Only  a  few  forts,  of  all  the  magnificent  structures 
with  which  the  nation  had  dotted  the  Southern  coast, 
remained  to  it — the  forts  near  Key  West,  Fortress  Monroe 
at  the  mouth  of  Chesapeake  Bay,  Fort  Pickens  at  Pen- 
sacola,  and  Fort  Sumter  in  Charleston  harbour.     Both  the 
last-named  were  beleaguered  by  hostile  batteries,  but  the 
administration  of  President    Buchanan,  intent  on  main 
taining  the   peace  until  the  new  administration   should 
come  in,  instructed  their  commanding  officers  to  refrain 
from   any   acts   tending  to   open  conflict.     The  Federal 
officers,    therefore,    were  obliged   to   look   idly  on  while 
every  preparation   was  made  for  their  destruction,  and 
even  while  a  vessel  bearing  supplies  for  Fort  Sumter  was 
driven  back  by  the  batteries  between  it  and  the  sea. 

262.  The  divergence  between  the  two  sections  of  the 
country  had  thus  passed  into  disunion,  and  was  soon  to 
pass  into  open  hostility.     The   legal  recognition  of  the 
custom  of  slavery,  acting  upon  and  reacted  upon  by  every 
step  in  their  economic  development  and  every  difference 
in  their  natural  characteristics,  surroundings,  and  institu 
tions,  had  carried  North  and  South  further  and  faster 
apart,  until  the  elements  of   a  distinct  nationality  had 
appeared  in  the  latter.     Slavery  had  had  somewhat  the 
same  effect  on  the  South  that  democracy  had  had  on  the 
colonies.     In  the  latter  case  the  aristocracy  of  the  mother 
country  had  made  a  very  feeble  struggle  to  maintain  the 
unity  of  its  empire.     It  remained  to  be  seen,  in  the  Amer 
ican  case,  whether  democracy  would  do  better. 

X.    THE   CIVIL  WAR:   1861-65. 

263.  Secession  had  taken  away  many  of  the  men  who 
had  for  years  managed  the  Federal  Government,  and  who 
understood  its  workings.     Lincoln's  party  was  in  power  for 
the  first  time  ;  his  officers  were  new  to  the  routine  of  Fed 
eral  administration ;  and  the  circumstances  with  which  they 
were  called  upon  to  deal  were  such  as  to  daunt  any  spirit. 
The  Government  had  become  so  nearly  bankrupt  in  the 
closing  days  of   Buchanan's  administration  that    it  had 
only  escaped  by  paying  double  interest,  and  that  by  the 
special  favour  of  the  New  York  banks,  which  obtained  in 
return  the  appointment  of  Dix  as  secretary  of  the  treasury. 
The  army  had  been  almost  broken  up  by  captures  of  men 
and  material  and  by  resignations  of  competent  and  trusted 
officers.     The   riavy  had   come   to  such  a  pass  that,   in 
February  1861,  a  house  committee  reported  that  only  two 
vessels,  one  of  twenty,  the  other  of  two  guns,  were  avail 
able  for  the  defence  of  the  entire  Atlantic  coast.     And,  to 
complicate   all   difficulties,  a   horde   of  clamorous  office- 
seekers  crowded  Washington. 

264.  Before  many  weeks  of  Lincoln's  administration  had 
passed,  the  starting  of  an  expedition  to  provision  Fort 
Sumter  brought  on  an  attack  by  the  batteries  around  the 
fort,  and,  after  a  bombardment  of  36  hours,  the  fort  sur 
rendered  (April  14,  1861).     It  is  not  necessary  to  rehearse 
the  familiar  story  of  the  outburst  of  feeling  which  followed 
this  event  and  the  proclamation  of  President  Lincoln  call 
ing  for  volunteers,  the  mustering  of  men,  the  eagerness  of 
States,  cities,  and  villages  to  hurry  volunteers  forward  and 
to  supply  money  to  their  own  Government  in  its  need. 
The  75,000  volunteers  called  for  were  supplied  three  or 
four   times  over,  and   those  who  were   refused   felt   the 
refusal  as  a  personal  deprivation. 

265.  There  had  been  some  belief  in  the  South  that  the 
North-West  would  take  no  part  in  the  impending  conflict, 


and  that  its  people  could  be  persuaded  to  keep  up  friendly  The 
relations  with  the  new  nationality  until  the  final  treaty  oil'  North- 
peace  should  establish  all  the  fragments  of  the  late  Union  West- 
upon  an  international  basis.     In  the  spring  months  of 
1861  Douglas,  who  had  long  been  denounced  as  the  tool 
of  the  Southern   slave-holders,  was  spending  the  closing 
days  of  life  in  expressing  the  determination  of  the  North- 
West   that   it   would   never  submit  to  have  "  a  line  of 
custom-houses  "  between  it  and  the  ocean.     The  batteries 
which  Confederate  authority  was  erecting  on  the  banks  of 
the  Mississippi  were  fuel  to  the  flame.     Far-off  California, 
which  had  been  considered  neutral   by  all  parties,  pro 
nounced  as  unequivocally  for  the  national  authority. 

266.  The  shock  of  arms  put  an  end  to  opposition  in  the  "Follow- 
South  as  well.     The  peculiar  isolation  of  life  in  the  South  ins tn® 
precluded  the  more  ignorant  voter  from  any  comparisons 

of  the  power  of  his  State  with  any  other ;  to  him  it  was 
almost  inconceivable  that  his  State  should  own  or  have  a 
superior.  The  better  educated  men,  of  wider  experience, 
had  been  trained  to  think  State  sovereignty  the  founda 
tion  of  civil  liberty,  and,  when  their  State  spoke,  they 
felt  bound  to  "  follow  their  State."  The  president  of  the 
Confederate  States  issued  his  call  for  men,  and  it  was  also 
more  than  met.  On  both  sides  of  the  line  armed  men 
were  hurrying  to  a  meeting. 

267.  Lincoln's  call  for  troops  met  with  an  angry  recep 
tion  wherever  the  doctrine  of  State  sovereignty  had  a  foot 
hold.     The  governors  of  the  border  States  (§  257)  gene-  The  borde. 
rally  returned  it  with  a  refusal  to  furnish  any  troops.     Two  States. 
States,  North  Carolina  and  Arkansas,  seceded  and  joined 

the  Confederate  States.  In  two  others,  Virginia  and 
Tennessee,  the  State  politicians  formed  "  military  leagues  " 
with  the  Confederacy,  allowing  Confederate  troops  to  take 
possession  of  the  States,  and  then  submitted  the  question 
of  secession  to  "  popular  vote."  The  secession  of  these 
States  was  thus  accomplished,  and  Richmond  became  the 
Confederate  capital.  The  same  process  was  attempted  in 
Missouri,  but  failed,  and  the  State  remained  loyal.  The 
politician  class  in  Maryland  and  Kentucky  took  the  extra 
ordinary  course  of  attempting  to  maintain  neutrality ;  but 
the  growing  power  of  the  Federal  Government  soon  enabled 
the  people  of  the  two  States  to  resume  control  of  their 
governments  and  give  consistent  support  to  the  Union. 
Kentucky,  however,  had  troops  in  the  Confederate  armies ; 
and  one  of  her  citizens,  the  late  vice-president,  John  C. 
Breckinridge,  left  his  place  in  the  senate  and  became  an 
officer  in  the  Confederate  service.  Delaware  cast  her  lot 
from  the  first  with  the  Union. 

268.  The  first  blood  of  the  war  was  shed  in  the  streets  Civil  war. 
of  Baltimore,  when  a  mob  attempted  to  stop  Massachusetts 
troops  on  their  way  to  Washington  (April   19).     For  a 

time  there  was  difficulty  in  getting  troops  through  Mary 
land  because  of  the  active  hostility  of  a  part  of  its  people, 
but  this  was  overcome,  and  the  national  capital  was  made 
secure.  The  Confederate  lines  had  been  pushed  up  to 
Manassas  Junction,  about  30  miles  from  Washington. 
When  Congress,  called  into  special  session  by  the  president 
for  July  4,  came  together,  the  outline  of  the  Confederate 
States  had  been  fixed.  Their  line  of  defence  held  the  left 
bank  of  the  Potomac  from  Fortress  Monroe  nearly  to 
Washington ;  thence,  at  a  distance  of  some  30  miles  from 
the  river,  to  Harper's  Ferry  ;  thence  through  the  mountains 
of  western  Virginia  and  the  southern  part  of  Kentucky, 
crossing  the  Mississippi  a  little  below  Cairo ;  thence 
through  southern  Missouri  to  the  eastern  border  of 
Kansas ;  and  thence  south-west  through  the  Indian  Terri 
tory  and  along  the  northern  boundary  of  Texas  to  the 
Rio  Grande.  The  length  of  the  line,  including  also  the 
Atlantic  and  Gulf  coasts,  has  been  estimated  at  11,000 
miles.  The  territory  within  it  comprised  about  800,000 
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square  miles,  with  a  population  of  over  9,000,000  and 
great  natural  resources.  Its  cotton  was  almost  essential 
to  the  manufactories  of  the  world ;  in  exchange  for  it 
every  munition  of  war  could  be  procured ;  and  it  was 
hardly  possible  to  blockade  a  coast  over  3000  miles  in 
length,  on  which  the  blockading  force  had  but  one 
port  of  refuge,  and  that  about  the  middle  of  the  line. 
Nevertheless  President  Lincoln  issued  his  proclamation 
announcing  the  blockade  of  the  Southern  coast,  a  procla 
mation  from  President  Davis  appearing  with  it,  offering 
letters  of  marque  and  reprisal  against  the  commerce  of  the 
United  States  to  private  vessels.  The  news  brought  out 
proclamations  of  neutrality  from  Great  Britain  and  France, 
and,  according  to  subsequent  decisions  of  the  Supreme 
Court,  made  the  struggle  a  civil  war,  though  the  minority 
held  that  this  did  not  occur  legally  until  the  Act  of  Con 
gress  of  July  13,  1861,  authorizing  the  president,  in  case 
of  insurrection,  to  shut  up  ports  and  suspend  commercial 
intercourse  with  the  inhabitants  of  the  revolted  district. 

269.  The  president  found  himself  compelled  to  assume 
powers  never  granted  to  the  executive  authority,  trusting 
to  the  subsequent  action  of  Congress  to  validate  his  action. 
He  had  to  raise  and  support  armies  and  navies ;  he  even 
had  to  authorize  seizures  of  necessary  property,  of  rail 
road  and  telegraph  lines,  arrests  of  suspected  persons,  and 
the   suspension   of   the  writ  of  habeas   corpus  in  certain 
districts.     Congress  supported  him,  and  proceeded  in  1863 
to  give  the  president  power  to  suspend  the  writ  anywhere 
in  the  United  States,  which  he  proceeded  to  do  (§  115). 
The  Supreme  Court,  after  the  war,  decided  that  no  branch 
of  the  Government  had  power  to  suspend  the  writ  in 
districts  where  the  courts  were  open, — that  the  privilege 
of  the  writ  might  be  suspended  as  to  persons  properly 
involved  in  the  war,  but  that  the  writ  was  still  to  issue, 
the  court  deciding  whether  the  person  came  within  the 
classes  to  whom  the  suspension  applied.     This  decision, 
however,  did  not  come  until  "arbitrary  arrests,"  as  they 
were  called,  had  been  a  feature  of   the  entire  war.     A 
similar  suspension  of   the  writ   took  place  in  the   Con 
federate  States. 

270.  When  Congress  met  (July  4,  1861),  the  absence  of 
Southern  members  had  made  it  heavily  Republican.     It 
decided  to  consider  no  business  but  that  connected  with 
the  war,  authorized  a  loan   and  the  raising  of   500,000 
volunteers,  and  made  confiscation  of  property  a  penalty 
of    rebellion.     While  it   was  in    session  the  first    serious 
battle  of   the  war — Bull  Run,  or   Mauassas — took  place 
(July  21),  and  resulted  in  the  defeat  of  the  Federal  army. 
Both  armies  were  as  yet  so   ill-trained   that  the  victors 
gained   nothing   from   their   success.      In    the   west  the 
battle  of  Wilson's  Creek,  near  Springfield,  Mo.  (August  10), 
was  either  a  drawn  battle  or  a  Confederate  victory;  but 
here  also  the  victors  rather  lost  than  gained  ground  after 
it.     The  captures  of  Fort  Hatteras,  N.C.  (August  29),  and 
Port  Royal,  S.C.  (November  7),  gave  the  blockading  fleets 
two  important  harbours  of  refuge.    The  over-zealous  action 
of  a  naval  officer  in  taking  the  Confederate  envoys  Mason 
and  Slidell  out  of  a  British  mail-steamer  sailing  between 
two  neutral  ports  almost  brought  about  a  collision  between 
the  United  States  and  Great  Britain  in  November.     But 
the  American  precedents  were  all  against  the  United  States 
(§  172),  and  the  envoys  were  given  up. 

271.  General  M'Clellan  (p.  789),  in  the  early  months  of 
the   war,  had   led  a  force  of  Western  troops  across  the 
Ohio   river,    entered   western   Virginia,    and   beaten  the 
Confederate  armies  in  several  battles.     After  the  battle 
of   Ball  liun   he  was  called  to  Washington  and  put  in 
command  of   all  the  armies  on  the  retirement  of  Scott. 
His  genius  for  organization,  and  the  unbounded  confidence 
of  the  people  in  him,  enabled  him  to  form  the  troops  at 


and  near  Washington  into  the  first  great  army  of  the  war 
— the  army  of  the  Potomac.  It  was  held,  however,  too 
much  in  idleness  to  suit  the  eagerness  of  the  people  and 
the  administration;  and  the  dissatisfaction  grew  louder  as 
the  winter  of  1861-62  passed  away  without  any  forward 
movement  (§  284). 

272.  If   the   army  was  idle,  Congress  was   not.     The 
broad-construction  tendencies  of  the  party  showed  them 
selves  more  plainly  as  the  war  grew  more  serious ;  there 
was  an  increasing  disposition  to  cut  every  knot  by  legisla 
tion,  with  less  regard  to  the  constitutionality  of  the  legis 
lation.     A  paper  currency,  commonly  known  as  "green- Paper 
backs,"  was  adopted  and  made  legal  tender  (February  25,  currency^ 
1862).     The  first   symptoms  of   a   disposition  to   attack 
slavery  appeared :  slavery  was  prohibited  in  the  District  Slavery, 
of  Columbia  and  the  Territories;  the  army  was  forbidden 

to  surrender  escaped  slaves  to  their  owners;  and  slaves  of 
insurgents  were  ordered  to  be  confiscated.  In  addition  to 
a  Homestead  Act,  giving  public  lands  to  actual  settlers  at 
reduced  rates  (§  200),  Congress  began  a  further  develop 
ment  of  the  system  of  granting  public  lands  to  railway 
corporations. 

273.  The  railway  system  of  the  United  States  was  but  Railways 
twenty  years  old  in  1850  (§  230),  but  it  had  begun  to  in  185°- 
assume  some  consistency.     The  day  of  short  and  discon 
nected  lines  had  passed,  and  the  connexions  which  were 

to  develop  into  railway  systems  had  appeared.  Consoli 
dation  of  smaller  companies  had  begun;  the  all-rail  route 
across  the  State  of  New  York  was  made  up  of  more  than 
a  dozen  original  companies  at  its  consolidation  in  1853. 
The  Erie  Railway  was  formed  in  1851 ;  and  another  western 
route — the  Pennsylvania — was  formed  in  1854.  These 
were  at  least  the  germs  of  great  trunk  lines  (§  312).  The 
cost  of  American  railways  has  been  only  from  one-half  to 
one-fourth  of  the  cost  of  European  railways;  but  an  invest 
ment  in  a  far  western  railway  in  1850-60  was  an  extra- 
hazardous  risk.  Not  only  did  social  conditions  make  any 
form  of  business  hazardous ;  the  new  railway  often  had  to 
enter  a  territory  bare  of  population,  and  there  create  its 
own  towns,  farms,  and  traffic.  Whether  it  could  do  so  was 
so  doubtful  as  to  make  additional  inducements  to  capital 
necessary.  The  means  attempted  by  Congress  in  1850,  in 
the  case  of  the  Illinois  Central  Railroad,  was  to  grant  Land 
public  lands  to  the  corporation,  reserving  to  the  United  §rants- 
States  the  alternate  sections.  The  expectation  was  that 
the  railway,  for  the  purpose  of  building  up  traffic,  would 
sell  lands  to  actual  settlers  at  low  rates,  and  that  the  value 
of  the  reserved  lands  would  thus  be  increased.  At  first 
grants  were  made  to  the  States  for  the  benefit  of  the  cor 
porations  ;  the  Act  of  1862  made  the  grant  directly  to  the 
corporation. 

274.  The  vital  military  and   political  necessity  of   an  The 
immediate  railway  connexion  with  the   Pacific  coast  was  Pacific 
hardly  open  to  doubt  in  1862  ;  but  the  necessity  hardly  ra 
justified  the  terms  which  were  offered  and   taken.     The 
Union  Pacific  Railroad  was  incorporated;  the  United  States 
Government  was  to  issue  to  it  bonds,  on  the  completion 

of  each  40  miles,  to  the  amount  of  $16,000  per  mile,  to 
be  a  first  mortgage  ;  through  Utah  and  Nevada,  the  aid 
was  to  be  doubled,  and  for  some  300  miles  of  mountain 
building  to  be  trebled ;  and,  in  addition  to  this,  alternate 
sections  of  land  were  granted.  The  land-grant  system, 
thus  begun,  was  carried  on  in  the  cases  of  a  large  number 
of  other  roads,  the  largest  single  grants  being  those  of 
47,000,000  acres  to  the  Northern  Pacific  (1864)  and  of 
42,000,000  to  the  Atlantic  and  Pacific  line  (1866). 

275.  Specie  payments  had  been  suspended  almost  every-  Prices  in 
where  towards  the  end  of  1861 ;  but  the  price  of  gold  was  PaPer- 
but  102-5  at  the  beginning  of  1862.     About  May  its  price 

in  paper  currency  began  to  rise.     It  touched  170  during 
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the  next  year,  and  285  in  1864 ;  but  the  real  price  prob 
ably  never  -went  much  above  250.  As  gold  rose,  specie 
disappeared.  Other  articles  felt  the  influence  in  currency 
prices.  Mr  D.  A.  Wells,  in  1866,  estimated  that  prices 
and  rents  had  risen  90  per  cent,  since  1861,  while  wages 
had  not  risen  more  than  60  per  cent. 

276.  The  duties  on  imports  were  driven  higher  than  the 
Morrill  tariff  had  ever  contemplated  (§  258).     The  average 
rates,  which  had  been  18  per  cent,  on  dutiable  articles  and 
12  per  cent,  on  the  aggregate  in  1860-61,  rose,  before  the 
end  of  the  war,  to  nearly  50  per  cent,  on  dutiable  articles 
and  35  per   cent,    on   the   aggregate.     Domestic   manu 
factures   sprang  into   new  life  under   such  hothouse  en 
couragement  ;  every  one  who  had  spare  wealth  converted 
it  into  manufacturing  capital.     The  probability  of  such  a 
result  had  been  the  means  of  getting  votes  for  an  increased 
tariff ;  free-traders  had  voted  for  it  as  well  as  protection 
ists.     For  the  tariff  was  only  a  means  of  getting  capital 
into  positions  in  which  taxation  could  be  applied  to  it, 
and  the  "internal  revenue"  taxation  was  merciless  beyond 
precedent.      The  annual  increase  of  wealth  from  capital 
was  then  about  $550,000,000  ;  the  internal  revenue  taxa 
tion  on  it  rose  in  1866  to  $310,000,000,  or  nearly  60  per 
cent.     Even  after  the  war  the  taxation  was  kept  up  un 
flinchingly  until  the  reduction  of  the  national  debt  had 
brought  it  to  a  point  where  it  was  evidently  at  the  mercy 
of  time  (§  322). 

277.  The  stress  of  all  this  upon  the  poor  must  have  been 
great,  but  it  was  relieved  in  part  by  the  bond-system  on 
which  the  war  was  conducted  (§  322).     While  the  armies 
and  navies  were  shooting  off  large  blocks  of  the  crops  of 
1880  or  1890,  work  and  wages  were  abundant  for  all  who 
were  competent  for  them.     It  is  true,  then,  that  the  poor 
paid  most  of  the  cost  of  the  war ;  it  is  also  true  that  the 
poor  had  shared  in  that  anticipation  of  the  future  which 
had  been  forced  on  the  country,  and  that,  when  the  drafts 
on  the  future  came  to  be  redeemed,  it  was  done  mainly 
by  taxation  on  luxuries.     The  destruction  of  a  Northern 
railroad    meant  more  work  for  Northern  iron  mills  and 
their  workmen.     The  destruction  of  a  Southern  road  was 
an  unmitigated  injury  ;  it  had  to  be  made  good  at  once, 
by  paper  issues ;  the  South  could  make  no  drafts  on  the 
future,  by  bond  issues,  for  the  blockade  had  put  cotton 
out  of  the  game,  and  Southern  bonds  were  hardly  sale 
able.     Every  expense  had  to  be  met  by  paper  issues ;  each 
issue  forced  prices   higher ;   every  rise   in   prices   called 
for  an  increased  issue  of  paper,  with  increased  effects  for 
evil.     A  Rebel   War-Clerk's  Diary  gives  the  following  as 
the   prices   in   the   Richmond   market  for  May  1864 : — 
"Boots,  $200;  coats,    $350;    pantaloons,    $100;    shoes, 
$125  ;  flour,  $275  per  barrel ;  meal,  $60  to  $80  per  bushel ; 
bacon,  $9  per  pound ;  no  beef  in  market ;  chickens,  $30 
per  pair  ;  shad,  $20  ;  potatoes,  $25   per   bushel ;  turnip 
greens,  $4  per  peck;  white  beans,  $4  per  quart  or  $120 
per  bushel ;  butter,  $15  per  pound  ;  lard  same ;  wood,  $50 
per  cord."     How  the  rise  in  salaries  and  wages,  always  far 
slower  than  other  prices,  could  meet  such  prices  as  these, 
one  must  be  left  to  imagine.     It  can  only  be  said  that 
most  of  the  burden  was  really  sustained  by  the  women  of 
the  South. 

278.  The  complete  lack  of  manufactures  told  heavily 
against  the  South  from  the  beginning.  As  men  were 
drawn  from  agriculture  in  the  North  and  West,  the  in 
creased  demand  for  labour  was  shaded  off  into  an  increased 
demand  for  agricultural  machinery  (§  231) ;  every  in 
creased  percentage  of  power  in  reaping-machines  liberated 
so  many  men  for  service  at  the  front.  The  reaping- 
machines  of  the  South — the  slaves — were  incapable  of  any 
such  improvement,  and,  besides,  required  the  presence  of 
a  portion  of  the  possible  fighting-men  at  home  to  watch 


them.  There  is  an  evident  significance  in  the  exemption 
from  military  duty  in  the  Confederate  States  of  "one 
agriculturist  on  such  farm,  where  there  is  no  white  male 
adult  not  liable  to  duty,  employing  15  able-bodied  slaves 
between  ten  and  fifty  years  of  age."  But,  to  the  honour 
of  the  enslaved  race,  no  insurrection  took  place. 

279.  The  pressing  need  for  men  in  the  army  made  the  Confede- 
Confederate    Congress   utterly   unable   to  withstand   the  rate  Cou- 
growth  of  executive  power.      Its  bills  were  prepared  bySres?an<jL 
the  cabinet,  and  the  action  of  Congress  was  quite  per-^r 
functory.     The  suspension  of  the  writ  of  habeas  corpus,  and 

the  vast  powers  granted  to  President  Davis,  or  assumed 
by  him  under  the  plea  of  military  necessity,  with  the 
absence  of  a  watchful  and  well-informed  public  opinion, 
made  the  Confederate  Government  by  degrees  almost  a 
despotism.  It  was  not  until  the  closing  months  of  the 
war  that  the  expiring  Confederate  Congress  mustered  up 
courage  enough  to  oppose  the  president's  will.  The  organ 
ized  and  even  radical  opposition  to  the  war  in  the  North, 
the  meddlesomeness  of  Congress  and  its  "  committees  on 
the  conduct  of  the  war,"  were  no  doubt  unpleasant  to 
Lincoln ;  but  they  carried  the  country  through  the  crisis 
without  the  effects  visible  in  the  South. 

280.  Another  act  of  Federal  legislation — the  National  National 
Bank  Act — should  be  mentioned  here,  as  it  was  closely  banking 
connected  with  the  sale  of  bonds  (February  25,  1863).  system> 
The  banks  were  to  be  organized,  and,  on  depositing  United 
States  bonds  at  Washington,  were  to  be  permitted  to  issue 
notes  up  to  90  per  cent,  of  the  value  of  the  bonds  deposited. 

As  the  redemption  of  the  notes  is  thus  assured,  they  circu 
late  without  question  all  over  the  United  States.  By  a 
subsequent  Act  the  remaining  State  bank  circulation  was 
taxed  out  of  existence.  The  national  banks  are  still  in 
operation ;  but  the  disappearance  of  United  States  bonds 
threatens  their  continuance. 

281.  At  the  beginning  of  1862  the  lines  of  demarcation  Admission 
between  the  two  powers  had  become  plainly  marked.     The  °f  West 
western  part  of  Virginia  had  separated  itself  from  the  VlrSmia- 
parent  State,  and  was  admitted  as  a  State  (1863)  under 

the  name  of  West  Virginia.     It  was  certain  that  Delaware, 

Maryland,  Kentucky,  and  Missouri  had  been  saved  to  the 

Union,  and  that  the  battle  was  to  be  fought  out  in  the 

territory  to   the   south   of   them.       In   the   west   Grant 

(p.  788),  commanding  a   part  of   Buell's   general  forces, 

moved  up  the  Tennessee  river  and  broke  the  centre  of  the 

long  Confederate  line  by  the  capture  of  Forts  Henry  and  Forts 

Donelson   (February  1862).     The  collapse   of  the   Con- Henry  and 

federate  line  opened  the  way  for  the  occupation  of  almost    ' 

all  western  Tennessee,  including  its  capital,  and  the  theatre 

of  war  was  moved  far  forward  to  the  southern  boundary  of 

the  State,  an  advance  of  fully  200  miles  into  the  heart 

of  the  Confederacy.     It  had  been  shown  already  that  the 

successful  officers  were  to  be  those  from  West  Point ;  but 

even  they  were  getting  their  first  experience  in  the  handling 

of  large  masses  of  men.     Grant  and  Sherman  owed  a  part 

of  that  experience  to  the  military  genius  of  the  Confederate 

commander,  Albert  S.  Johnston,  whose  sudden  attack  on 

their  army  at  Pittsburgh  Landing  (April  6)  brought  on  Pittsburgh 

the  first  great  battle  of  the  war.     The  Federal  forces  held  Landing. 

out  stubbornly  until  the  arrival  of  Buell's  advance  guard 

relieved  the  pressure,  and  the  Confederates  were  driven 

back  to  Corinth,  with  the  heavy  loss  of  their  commander, 

who  had  been  mortally  wounded.    Steady  advances  brought 

the  Union  armies  to  Corinth,  an  important  railroad  centre,  Corinth. 

in  June ;   and  the  Mississippi  was  opened  up  as  far  as 

Memphis  by  these  successes  of  the  armies  and  by  the 

hard  fighting  of  the  gunboats  at  Island  Number  Ten  and 

other  places.     At  the  northern  boundary  of  the  State  of 

Mississippi  the  Union  advance  stopped  for  the  time,  but 

what  had  been  gained  was  held. 
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282.  At  the  same  time  the  Mississippi  was  opened  in 
part  from  below.     A  great  naval  expedition  under  Far- 
ragut  and  Porter,  with  a  land  force  under  Butler,  sailing 
from  Fort  Monroe,  came  to  the  mouth  of  the  Mississippi. 
Farragut  ran  past  the  forts  above  the  mouth  of  the  river, 
sank  the  ironclads  which  met  him,   and  captured  New 
Orleans  (April  25).     The  land  forces  then  took  possession 
of  it  and  the  forts,  while  the  fleet  cleared  the  river  of 
obstacles  and  Confederate  vessels  as  far  as  Port  Hudson 
and  Vicksburgh,  where  the  Confederate  works  were  situated 
on  bluffs  too  high  for  a  naval  attack. 

283.  The  energy  of  the  combatants  had  already  brought 
ironclad  vessels  to  the  test  which  they  had  not  yet  met 
elsewhere,  that  of  actual  combat.     Western  ingenuity  had 
produced  a  simple  and  excellent  type  of  river  ironclad  by 
cutting  down  river  steamers  and  plating  them  with  railroad 
or  other  iron.     The  type  needed  for  the  rougher  Eastern 
waters  was  different,  and  the  Confederates  converted  the 
frigate  "  Merrimac,"  captured  at  Norfolk,  into  an  ironclad 
of  a  more  sea-going  type.     The  battle  between  her  and 
the  "  Monitor  "  (March  8),  in  Hampton  Roads,  was  inde 
cisive  ;  but  the  "  Merrimac  "  was  driven  back  to  Norfolk, 
the  blockade  and  the  cities  of  the  Atlantic  coast,  which 
had  seemed  to  be  at  its  mercy,  were  saved,  and  the  day 
of  wooden  war-vessels  was  seen  to  be  over.     Before  the 
end  of  the  following  year  there  were  75  ironclads  in  the 
United  States  navy  ;  the  number  of  vessels  had  increased 
to  588,  with  4443  guns  and  35,000  men. 

284.  The  hundred  miles  between  Washington  and  Rich 
mond  are  crossed  by  numberless  streams,  flowing  south 
east,  and  offering  strong  defensive  positions,  of  which  the 
Confederates  had   taken  advantage.     M'Clellan    (§   271) 
therefore  wished  to  move  his  army  to  Fort  Monroe  and 
attack  Richmond  from  that  point,  on  the  ground  of  Corn- 
wallis's   campaign   of    1781.     He   believed   that   such  a 
movement  would  force  the  Confederate  armies  away  from 
Washington  to  meet  him.     The  administration,  believing 
that  such  a  movement  would  only  open  the  way  for  the 
enemy  to  capture  Washington — a  more  valuable  prize  than 
Richmond — gave   directions   that   a  part  of   M'Clellan 's 
force,  under  M 'Do well,  should. take  the  overland  route  as 
far  as  Fredericksburgh,  while  the  rest,  under  M'Clellan, 
were  moving  up  the  peninsula  towards  Richmond  ;  and 
that,  as  the  enemy  withdrew  to  meet  the  latter,  a  junction 
of  the  two  divisions  should  take  place,  so  as  to  carry  out 
M'Clellan's  plans  without  uncovering  Washington.     But  a 
month  was  spent  in  besieging  Yorktown ;  when  the  attempt 
was  made  to  form  the  junction  with  M'Dowell  it  involved 
the  separation  of  the  two  wings  by  the  little  river  Chick- 
ahominy  ;  and  in  May  the  spring  rains  turned  the  little 
stream  into   a  wide    river,    and  the   army  was  divided. 
Joseph  E.  Johnston,  the  Confederate  commander,  at  once 
attacked  the  weaker  wing  at  Seven  Pines  and  Fair  Oaks, 
but   was   beaten,  and   was   himself   wounded   and   com 
pelled  to  leave  the  service  for  a  time.     This  event  gave 
his  place  to  Robert  E.  Lee,  whose  only  military  service 
in  the  war  up  to  this  time  had  been  a  failure  in  western 
Virginia.      He  was  now   to  begin,  in   conjunction  with 
Thomas  J.  ("  Stonewall ")  Jackson,  a  series  of  brilliant 
campaigns. 

285.  From  Staunton,  100  miles  west  of  Richmond,  the 
Shenandoah  valley  extends   north-east   to   the   Potomac, 
whence  there  is  an  easy  march  of  75  miles  south-east  to 
Washington.     Jackson   struck   the   Union   forces  in   the 
valley,   drove  them   to   the   Potomac,   and  excited   such 
alarm  in  Washington  that  M'DowelPs  troops  were  hastily 
withdrawn   from   Fredericksburgh.     Having  thus  spoiled 
M'Clellan's  plan  of  junction,  and  taken  some  40,000  men 
from  him,  Jackson  hurried  to  Richmond.     Lee  met  him 
on  the  north  side  of  the  Chickahominy,  and  the  two  armies 


attacked  M'Clellan's  right  wing  at  Gaines's  Mill,  and  cut 
the  connexion  between  it  and  its  base  of  supplies  on  the 
York  river  (June  26).     Unable  to  reunite  his  wings  and 
regain  his  base,  M'Clellan  was  forced  to  draw  his  right 
wing  south,  and  attempt  to  establish  another  base  on  the 
James   river.     Lee   and   Jackson  followed   hard   on   his 
retreat,  and  the   "  seven  days'   battles  "  were   the  most  The 
desperate  of  the  war  up  to  this  time,  the  principal  battles  " 
being  those  of  Savage's  Station  (June  29),  Glendale  (June  ?a£8'    „ 
30),  and  Malvern  Hill  (July  1).     The  last  ended  the  series, 
for  M'Clellan  had  reached  the  James,  and  his  army  had 
fixed  itself  in  a  position  from  which  it  could  not  be  driven. 

286.  Pope  had  succeeded  M'Dowell,  and  Jackson  at-  Pope's 
tacked  and  beat  him  on  the  battle  ground  of  Bull  Run 

(  August    29),   driving   his    army    towards    Washington. 
M'Clellan  was  at  once  recalled  to  defend  the  capital.     As 
he  withdrew  from  the  peninsula,  Lee  joined  Jackson,  and 
the  whole  Confederate  army,  passing  to  the  north-west  of 
Washington,  began  the  first  invasion  of  the  North.     As  it 
passed  through  the  mountains  of  north-western  Maryland, 
the  army  of  the  Potomac,  which  had  been  brought  up 
through  Maryland  in  pursuit,  reached  its  rear,  and  forced 
it  to  turn  and  fight  the  battle  of  Antietam,  or  Sharps-  Antietam. 
burgh,  September  17.     Both  sides  claimed   the  victory, 
but  Lee  was  compelled  to  recross   the  Potomac  to  his 
former  position.     M'Clellan  was  blamed  for  the  slowness 
of  his  pursuit  and  was  removed,  Burnside  (p.  788)  becom 
ing  Ms  successor.     The  only  great  event  of  his  term  of 
command  was   his  attempt  to  storm   the  heights  behind 
Fredericksburgh  (December  13)  and  the  terrible  slaughter  Freder- 
of  his  defeat.     Hooker  was  then  put  in  his  place.     The  icks' 
year  1862  thus  closed  with  the  opposing  armies  in  about  burgh> 
the  same  positions  as  at  the  beginning  of  the  war. 

287.  At   the   beginning   of   the  war   the   people  and 
leaders  of  the  North  had  not  desired   to  interfere  with 
slavery,  but  circumstances  had  been  too  strong  for  them. 
Lincoln  had  declared  that  he  meant  to  save  the  Union  as 
he  best  could,  —  by  preserving  slavery,  by  destroying  it,  or 
by  destroying  part  and  preserving  part  of  it.    Just  after  the 
battle  of  Antietam  he  issued  his  proclamation  calling  on  The 
the  revolted  States  to  return  to  their  allegiance  before  the  Emanci- 
following   January    1,   otherwise   their   slaves   would   be  Pation 
declared  free  men.     No  State  returned,  and  the  threatened 
declaration  was    issued  January  1,  1863.     As  president 
Lincoln  could  issue  no  such  declaration  ;  as  commander-in- 

chief  of  the  armies  and  navies  of  the  United  States  he 
could  issue  directions  only  as  to  the  territory  within  his 
lines  ;  but  the  Emancipation  Proclamation  applied  only  to 
territory  outside  of  his  lines.  It  has  therefore  been 
debated  whether  the  proclamation  was  in  reality  of  any 
force.  It  may  fairly  be  taken  as  an  announcement  of  the 
policy  which  was  to  guide  the  army,  and  as  a  declaration 
of  freedom  taking  effect  as  the  lines  advanced.  At  all 
events,  this  was  its  exact  effect.  Its  international  import 
ance  was  far  greater.  The  locking  up  of  the  world's 
source  of  cotton-supply  had  been  a  general  calamity,  and 
the  Confederate  Government  and  people  had  steadily 
expected  that  the  English  and  French  Governments,  or  at 
least  one  of  them,  would  intervene  in  the  war  for  the 
purpose  of  raising  the  blockade  and  releasing  the  Southern 
cotton.  The  conversion  of  the  struggle  into  a  crusade 
against  slavery  made  intervention  impossible  for  Govern 
ments  whose  peoples  had  now  a  controlling  influence  on 
their  policy  and  intelligence  enough  to  understand  the 
issue  which  had  now  been  made. 

288.  Confederate  agents  in  England  were  numerous  and  Confede- 
active.     Taking  advantage  of  every  loophole  in  the  British  rate 
Foreign  Enlistment  Act,  they  built  and  sent  to  sea  the 

"  Alabama  "  and  "  Florida,"  which  for  a  time  almost  drove 
American  commerce  from  the  ocean.  Whenever  they  were 
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closely  pursued  by  United  States  vessels  they  took  refuge 
in  neutral  ports  until  a  safe  opportunity  occurred  to  put 
to  sea  again.  Another,  the  "  Georgia,"  was  added  in 
1863.  All  three  were  destroyed  in  1864, — the  "  Florida  " 
by  a  violation  of  Brazilian  neutrality,  the  "Georgia  "  after 
an  attempt  to  transfer  her  to  neutral  owners,  and  the 
"  Alabama  "  after  a  brief  sea-fight  with  the  "  Kearsarge,"  off 
Cherbourg  (June  19).  Confederate  attempts  to  have  iron 
clads  equipped  in  England  and  France  were  unsuccessful. 

289.  In  the  west  (§  281)  Bragg  (p.  788),  now  in  com 
mand  of  the  Confederate  forces,  turned  the  right  of  the 
Union  line  in  southern  Tennessee,  and  began  an  invasion 
of  Kentucky  about  the  time  when  Lee  was  beginning  his 
invasion   of   the  North.     Carrying   off  much   booty,   he 
retired   into    Tennessee.     Towards  the  end   of   the  year 
llosecrans  moved  forward  from  Nashville  to  attack  him. 
The  armies  met  at  Murfreesboro',  and  fought  a  drawn 
battle  during  the  last  day  of  the  year  1862  and  the  first 
two  days   of  January   1863.      The  western  armies  were 
now  in  four  parts, — that  of  Rosecrans  near  Murfreesboro', 
that  of  Grant  near  Corinth,  that  of  Schofield  in  Missouri 
and  Arkansas,  and  that  of  Banks  in  Louisiana.     The  com 
plete  opening  of  the  Mississippi  being  the  great  object, 
the  burden  of  the  work  fell  to  Grant,  who  was  nearest  the 
river.     Vicksburgh  was  the  objective  point,  and  Grant  at 
first  attempted  to  take  it  from  the  opposite  or  western 
bank  of  the  river.     Failing  here,  he  moved  south  to  a 
favourable  point  for  crossing,  and  used  the  river  fleet  to 
transfer  his  army  to  the  eastern  bank.     He  was  now  on 
the  Vicksburgh  side  of  the  river.     J.  E.  Johnston  was 
north-east  of  him,  at  Jackson,  with  a  weaker  army  ;  the 
bulk  of  the  Confederate  forces  was  at  or  near  Vicksburgh, 
under  Pemberton.     Johnston  wanted  no  siege  of  Vicks 
burgh  ;    Pemberton  wanted   no  junction  with  Johnston, 
which  might  cost  him  the  glory  of  defeating  Grant ;  and 
Grant  solved  their  difficulty  for  them.     Moving  north-east 
he  struck  Johnston's  army  near  Jackson,  bent  it,  and  drove 
it  out  of  any  possibility  of  junction.     He  then  turned 
westward,  fighting  several  sharp  battles  as  he  went,  and 
late  in  May  he  had  Pemberton  shut  up  in  Vicksburgh. 
His  lines  were  maintained  for  six  weeks,  and  then  (July 
4,  1863)  the   finest  Confederate  army  in  the  west  sur 
rendered.     Port  Hudson  surrendered  to  Banks  five  days 
later  :  the  Mississippi  was  opened  from  end  to  end,  and 
the  Confederacy  was  cleft  in  twain.     From  this  time  com 
munication   between  the   two  parts   of   the   Confederate 
States  became  increasingly  more  difficult,  and  the  transfer 
of  supplies  from  the  rich  country  west  of  the  Mississippi 
was  almost  at  an  end.     There  was  little  further  fighting  to 
the  west  of  the  great  river,  except  an  intermittent  guerilla 
warfare  and  the  defeat  of  Banks's  expedition  against  north 
western  Louisiana  early  in  1864.     When  the  war  ceased 
in  the  east,  the  isolated  western  half  of  the  Confederacy 
fell  with  it. 

290.  While   Grant   was    besieging    Vicksburgh,  Rose 
crans  had  begun  to  move  from  the  eastern  end  of  the 
Union  line  in  Tennessee  against  Bragg  at   Chattanooga. 
He  drove  Bragg  through  the  place,  and  a  dozen  miles 
beyond   it,   into  Georgia.     Here    the   Confederate   army 
took  position  behind  Chickamauga  creek,  and  inflicted  a 
complete  defeat  upon  the  pursuing  Union  forces  (September 
19-20,  1863).     Thomas  covered  the  rear  stubbornly,  and 
secured  a  safe  retreat  into  Chattanooga,  but  the  posses 
sion  of  the  mountains  around  the  place  enabled  Bragg  to 
cut  off  almost  all  roads  of  further  retreat  and  establish  a 
siege  of  Chattanooga.     Bragg  was  so  confident  of  success 
that  he  detached  a  part  of  his  army,  under  Longstreet, 
to  besiege   Knoxville,  in  eastern  Tennessee.     Grant  was 
ordered   to   take    command    at    Chattanooga,  and   went 
thither,   taking  Sherman  and   others  of   the  officers  who 


had  taken  part  in  his  Vicksburgh  campaign.  He  soon 
opened  new  routes  of  communication  to  the  rear,  supplied 
and  reinforced  his  army,  and  began  to  prepare  for  the 
storming  of  the  mountains  before  him.  His  assaults  on 
Lookout  Mountain  and  Missionary  Ridge  (November  23- 
25)  were  among  the  most  dramatic  and  successful  of  the 
war.  Bragg  was  driven  out  of  all  his  positions  and  back 
to  Dalton,  where  Davis  was  compelled  by  the  complaints 
of  his  people  to  remove  him,  and  appoint  J.  E.  Johnston 
his  successor.  Longstreet  broke  up  the  siege  of  Knox 
ville,  and  made  good  his  retreat  across  the  mountains  into 
Virginia  to  join  Lee. 

291.  The  army  of  the  Potomac,  under  Hooker,   kept 
its  place  near  Fredericksburgh  (§  286)  until  May  1863. 
Hooker  then  began  a  movement  across  the  Rapidan  to 
wards    Richmond,    and    was   defeated   in   the   battle   of 
Chancel lorsville  (May  2-3).     The  victorious  army  suffered 
the  severest  of  losses  in  the  death  of  Jackson,  but  this  did 
not  check  Lee's  preparations  for  a  second  invasion  of  the 
North,  which  began  the  next  month.     As  his  army  moved 
northwards,  very  nearly  on  the  route  which  it  had  followed 
the  year  before,  the  army  of  the  Potomac  held  a  parallel 
course   through    Maryland  and  into  Pennsylvania.     The 
Confederate  forces  penetrated  farther  than  in  1862;  their 
advance   came   almost   to   Harrisburgh,    and   threw    the 
neighbouring  Northern  cities  into  great  alarm  ;  but  the 
pursuing  army,  now  under  Meade  (p.  790),  met  Lee  at 
Gettysburgh   (July    1-3)   and   defeated  him.     The  Con 
federate  army,  assaulting  its  enemy  in  very  strong  posi 
tions,  suffered  losses  which  were  almost  irreparable,  and 
it  was  never  again  quite  the  same  army  as  before  Gettys 
burgh.    Some  Northern  critics  were  inclined  to  think  that 
Lee's  former  successes  had  really  been  due  to  Jackson's 
genius,  and  that  he  had  lost  his  power  in  losing  Jackson. 
The  campaign  of  1864  was  to  prove  the  contrary.     The 
customary  retreat  brought  the  two  armies  back  to  very 
nearly  the  same  positions  which  they  had  occupied  at  the 
beginning  of  the  war,  the  Rappahannock  flowing  between 
them.     Here  they  remained  until  the  following  spring. 

292.  The  turning-point  of  the  war  was  evidently  in  the 
early  days  of  July  1863,  wken  the  victories  of  Vicksburgh 
and  Gettysburgh  came  together.      The  national  Govern 
ment  had  at  the  beginning  cut  the  Confederate  States  down 
to  a  much  smaller  area  than  might  well  have  been  ex 
pected  ;  its  armies  had  pushed  the  besieging  lines  far  into 
the  hostile  territory,  and  had  held  the  ground  which  they 
had  gained ;  and  the  war  itself  had  developed  a  class  of 
generals  who  cared  less  for  the  conquest  of  territory  than 
for  attacking  and  destroying  the  opposing  armies.     The 
great  drafts  on  the  future  which  the  credit  of  the  Federal 
Government  enabled  the  North  to  make  gave  it  also  a 
startling  appearance  of  prosperity ;  so  far  from  feeling  the 
war,  it  was  driving  production  of  every  kind  to  a  higher 
pitch  that  ever  before.     The  cities  began  to  show  greater 
evidences  of  wealth,  and  new  rich  men  appeared,  many  of 
them  being  the  "  shoddy  aristocracy,"  who  had  acquired 
wealth  by  mis-serving  the  Government,  but  more  being  able 
men  who  had  grasped  the  sudden  opportunities  offered  by 
the  changes  of  affairs. 

293.  The    war   had   not   merely   developed    improved 
weapons  and  munitions  of  war ;  it  had  also  spurred  the 
people  on  to  a  more  careful  attention  to  the  welfare  of  the 
soldiers,  the  fighting  men  drawn  from  their  own  number. 
The  Sanitary  Commission,  the  Christian  Commission,  and 
other  voluntary  associations  for  the  physical  and  moral 
care  of  soldiers  received  and  disbursed  very  large  sums. 
The  national  Government  was  paying  an  average  amount 
of  $2,000,000  per  day  for  the  prosecution  of   the  war, 
and,  in  spite  of  the  severest  taxation,  the  debt  grew  to 
$500,000,000  in  June  1862,  to  twice  that  amount  a  year 
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later,  to  81,700,000,000  in  June  1864,  and  reached  its 
maximum  August  31,  1865,— 82,845,907,626.  But  this 
lavish  expenditure  was  directed  with  energy  and  judg 
ment.  The  blockading  fleets  were  kept  in  perfect  order 
and  with  every  condition  of  success.  The  railroad  and 
telegraph  were  brought  into  systematic  use  for  the  first 
time  in  modern  warfare.  Late  in  1863  Stanton,  the 
secretary  of  war,  moved  two  corps  of  23,000  men  from 
Washington  to  Chattanooga,  1200  miles,  in  seven  days. 
A  year  later  he  moved  another  corps,  15,000  strong, 
from  Tennessee  to  Washington  in  eleven  days,  and  within 
a  month  had  collected  vessels  and  transferred  it  to  North 
Carolina.  Towards  the  end  of  the  war,  when  the  capacity 
of  the  railroad  for  war  purposes  had  been  fully  learned, 
these  sudden  transfers  of  troops  by  the  Federal  Govern 
ment  almost  neutralized  the  Confederate  advantage  of 
interior  lines. 

294.  On  the  other  hand,  the  Federal  armies  now  held 
almost  all  the  great  Southern  through  lines  of  railroad, 
except  the  Georgia  lines  and  those  which  supplied  Lee 
from  the  South  (§  296).  The  want  of  the  Southern 
people  was  merely  growing  in  degree,  not  in  kind.  The 
Conscrip-  conscription,  sweeping  from  the  first,  had  become  omni- 
tion.  vorous  ;  towards  the  end  of  the  war  every  man  between 
seventeen  and  fifty-five  was  legally  liable  to  service,  and  in 
practice  the  only  limit  was  physical  incapacity.  In  1863 
the  Federal  Government  also  was  driven  to  conscription. 
The  first  attempts  to  carry  it  out  resulted  in  forcible 
resistance  in  several  places,  the  worst  being  the  "  draft 
riots  "  in  New  York  (July),  when  the  city  was  in  the  hands 
of  the  mob  for  several  days.  All  the  resistance  was  put 
down ;  but  exemptions  and  substitute  purchases  were  so 
freely  permitted  that  the  draft  in  the  North  had  little  effect 
except  as  a  stimulus  to  the  States  in  filling  their  quotas 
of  volunteers  by  voting  bounties. 

Grant  and  295.  Early  in  1864  Grant  (§  290)  was  made  lieutenant- 
Sherman,  general,  with  the  command  of  all  the  armies.  He  went 
to  Washington  to  meet  Lee,  leaving  Sherman  to  face 
Johnston  at  Dalton.  Events  had  thus  brought  the  two 
ablest  of  the  Confederate  generals  opposite  the  two  men 
who  were  the  best  product  of  the  war  on  the  Northern 
side.  It  remained  to  be  seen  whether  Lee,  with  his  army 
of  northern  Virginia,  could  resist  the  methods  by  which 
Grant  and  Sherman  had  won  almost  all  the  great  table 
land  which  occupies  the  heart  of  the  country  east  of  the 
Mississippi.  And  it  remained  to  be  seen,  also,  whether 
the  reputation  which  Grant  hid  won  at  a  distance  from 
the  political  atmosphere  of  Washington  would  not  wither 
in  his  new  position.  It  was  necessary  for  him  to  take  the 
overland  route  to  Richmond,  or  meet  M'Clellan's  fate. 
He  did  not  hesitate.  Early  in  May  1864,  with  about 
twice  as  many  men  (125,000)  as  Lee,  he  entered  the 
"  Wilderness  "  on  the  other  side  of  the  Rapidan.  At  the 
same  time  he  sent  30,000  men,  under  Butler,  up  the 
James  river;  but  this  part  of  his  plan  proved  of  com 
paratively  little  service. 

"Wilder-  296.  Two  weeks'  hard  fighting  in  the  Wilderness  and 
fc688"  at  Spotsylvania  Court  House  (May  5-18),  and  four  days 
campaign.  more  at  North  Anna  (May  23-27),  with  flank  move 
ments  as  a  means  of  forcing  Lee  out  of  positions  too 
strong  to  be  taken  from  the  front,  brought  the  army  of 
the  Potomac  to  Cold  Harbor,  in  the  immediate  defences 
of  Richmond.  One  assault,  bloodily  repulsed,  showed 
that  there  was  no  thoroughfare  in  this  direction.  Lee 
had  so  diligently  prepared  that  his  position  became  stronger 
as  he  was  driven  into  greater  concentration  ;  and  Grant 
began  to  move  along  the  eastern  face  of  the  line  of  Con 
federate  fortifications,  striking  at  them  as  he  passed  them, 
but  finding  no  weak  spot.  As  he  crossed  the  James  river 
and  reached  Petersburgh,  he  came  at  last  into  dangerous 


proximity  to  the  railroads  which  brought  Lee's  supplies  Peters- 
from  the  South — the  Weldon  Railroad,  running  directly  burgn- 
south,  the  Danville  Railroad,  running  south-west,  and  the 
Southside  Railroad,  running  west.  At  this  end  of  his 
line,  therefore,  Lee  kept  the  best  part  of  his  troops,  and 
resisted  with  increasing  stubbornness  Grant's  efforts  to 
carry  his  lines  farther  to  the  south-west  or  to  reach  the 
railroads.  Resorting  to  the  plan  which  had  been  so 
effective  with  M'Clellan,  he  sent  Early  on  a  raid  up  the 
Shenandoah  Valley,  to  threaten  Washington  (July).  But 
Early  was  not  Jackson,  and  he  returned  with  no  more 
success  than  the  frightening  of  the  authorities  at  Wash 
ington.  Grant  put  Sheridan  in  command  in  the  valley, 
and  he  beat  Early  at  Cedar  Creek  (October),  scattering 
his  army  for  the  remainder  of  the  war.  In  August 
Grant  succeeded  in  seizing  a  few  miles  of  the  Weldon 
Railroad  ;  but  Lee  brought  his  supplies  in  waggons  round 
that  portion  held  by  Grant.  Late  in  the  year  this  was 
stopped  by  the  destruction  of  some  twenty  miles  of  the 
road.  Here  Grant  was  himself  stopped  for  the  time.  Lee 
had  so  taken  advantage  of  every  defensive  position  that 
Grant  could  not  reach  the  nearer  of  the  other  two  rail 
roads  without  an  advance  of  15  miles,  or  the  further  one 
without  a  circuit  of  about  40  miles.  The  two  armies 
remained  locked  until  the  following  spring.  Grant,  how 
ever,  was  operating  still  more  successfully  elsewhere 
through  Sherman. 

297.  Sherman  (§  295)  had  moved  on  the  same  day  as 
Grant   (May  5).     Johnston's  retreat   was   skilfully   con-  John- 
ducted  ;  every  position  was  held  to  the  last  moment;  and  stons 
it  was  not  until  the  middle  of  July  that  Sherman  had re 
forced  him  back  to  his  strongest  lines  of  defence — those 
around   Atlanta.     The   Confederate  forces  could  not  re 
treat  much  beyond  Atlanta,  for  the  great  central  table 
land  here  begins  to  fall  into  the  plains  which  stretch  to 

the  Atlantic.  Sherman  had  now  been  brought  so  far 
from  his  base  that  the  two  armies  were  much  more 
nearly  on  an  equality  than  in  May ;  and  Johnston  was 
preparing  for  the  decisive  battle  when  Davis  made  Sher 
man's  way  clear.  A  feature  in  Da  vis's  conduct  of  the 
war  had  been  his  extraordinary  tendency  to  favouritism. 
He  had  been  forced  to  take  Johnston  as  commander  in 
Georgia  ;  and  the  widespread  alarm  caused  by  Johnston's 
inexplicable  persistence  in  retreating  gave  him  the  excuse 
he  desired.  He  removed  Johnston  (July  17),  naming 
Hood  (p.  789),  a  "fighting  general,"  as  his  successor. 
Before  the  end  of  the  month  Hood  had  made  three  furious 
attacks  on  Sherman  and  been  beaten  in  all  of  them. 
Moving  around  Atlanta,  as  Grant  was  doing  around  Peters-  Atlanta, 
burgh,  Sherman  cut  the  supplying  railroads,  and  at  last  was 
able  to  telegraph  to  Washington  (September  2),  "Atlanta 
is  ours,  and  fairly  won." 

298.  Hood,  by  the   direct   command   of   Davis,   then 
adopted  a  course  which  led  to  the  downfall  of  the  Confed 
eracy   in   the   following   spring.    Moving   from   between 
Sherman  and  the  open  country,  he  set  out  for  Tennessee, 
expecting   to  draw   Sherman  after  him.     Sherman   sent 
Thomas   (p.  790)   to  Nashville,  called  out  the  resources 
of  the  North- West  to  support  him,  and  left  Hood  to  his 
march  and  his  fate.      Hood  reached  Nashville  ;    but  in  Nashville, 
the  middle  of    December  Thomas  burst  out  upon  him, 
routed  his  army,  and   pursued  it  so  vigorously  that  it 

never  again  reunited.  One  of  the  two  great  armies  of 
the  Confederacy  had  disappeared;  and  Sherman,  with  one 
of  the  finest  armies  of  the  war,  an  army  of  60,000  picked 
veteran  troops,  stood  on  the  edge  of  the  Georgia  mountains, 
without  an  organized  force  between  him  and  the  back  of 
Lee's  army  in  Virginia. 

299.  In  the  meantime  the  presidential  election  of  1864  Election 
had  taken  place,  resulting  in  the  re-election  of  Lincoln,  of  1864. 
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with  Andrew  Johnson  as  vice-president.  The  Demo 
cratic  convention  had  declared  that,  after  four  years  of 
failure  to  restore  the  Union  by  war,  during  which  the 
constitution  had  been  violated  in  all  its  parts  under  the 
plea  of  military  necessity,  a  cessation  of  hostilities  ought 
to  be  obtained,  and  had  nominated  M'Clellan  (p.  789)  and 
Pendleton.  Farragut's  victory  in  Mobile  Bay  (August 
5),  by  which  he  sealed  up  the  last  port,  except  Wilming 
ton,  of  the  blockade-runners,  and  the  evidently  staggering 
condition  of  the  Confederate  resistance  in  the  east  and 
the  west,  were  the  sharpest  commentaries  on  the  Demo 
cratic  platform  ;  and  its  candidates  carried  only  three  of 
Admis-  the  twenty-five  States  which  took  part  in  the  election. 

Bionof      The   thirty-sixth  State — Nevada— had  been  admitted  in 
Nevada,     icgi 

Sherman's  300.  Sherman  began  (November  16,  1864)  the  execu- 
march  tion  of  h[g  own  plan, — to  "  send  back  his  wounded,  make 
*  rou?  a  wreck  of  the  railroad,  and,  with  his  effective  army,  move 
and  the  through  Georgia,  smashing  things  to  the  sea."  He  had 
Carolinas.  been  drawing  supplies  from  a  point  500  miles  distant, 
over  a  single  railroad.  He  now  destroyed  the  railroad 
and  the  telegraph,  cut  off  his  communication  with  the 
North,  and  moved  towards  the  Atlantic  coast.  The  sea 
was  reached  on  December  12,  and  Savannah  was  taken 
on  the  20th.  He  had  threatened  so  many  points,  and 
kept  the  enemy  in  so  much  doubt  as  to  his  objects,  that 
there  had  hardly  been  men  enough  in  his  front  at  any  one 
time  to  make  a  skirmish  line.  On  January  15,  1865,  the 
army  moved  north  from  Savannah,  through  Columbia,  to 
Fayetteville,  N.C.  The  march  had  forced  the  evacuation 
of  Charleston  and  the  other  coast  cities,  and  their  garri 
sons  had  been  put  by  Davis  under  command  of  Johnston 
as  a  last  hope.  Wilmington,  which  had  been  captured 
by  a  land  and  sea  force  on  the  day  when  Sherman  left 
Savannah,  was  an  opening  for  communication  with  Wash 
ington  ;  and  it  would  have  been  possible  for  Sherman, 
with  Wilmington  as  a  base,  to  crush  Johnston  at  once. 
All  that  he  cared  to  do  was  to  hold  Johnston  where  he 
was  while  Grant  should  begin  his  final  attack  on  Lee. 

301.  During  the  opening  days  of  March  1865  Sheridan, 
with  a  body  of  cavalry,  moved  from  the  Shenandoah 
Valley  along  the  James  river  to  a  junction  with  Grant 
(§  296).  On  the  way  he  had  ruined  the  canal  and  railroad 
communication  directly  west  from  Richmond,  and  had 
reduced  Lee  to  dependence  on  the  two  railroads  running 
south-west.  Grant  resumed  his  attempts  to  work  his 
lines  farther  round  to  the  south  of  Petersburgh ;  and,  with 
each  successful  advance,  Lee  was  compelled  to  lengthen 
his  thin  line  of  men.  Sheridan  was  put  in  command  on 
Five  the  extreme  left;  he  pushed  forward  to  Five  Forks,  de- 
orks-  stroyed  the  Southside  Railroad  (April  1),  and  held  his 
ground.  Giving  Lee  time  to  lengthen  his  line  to  meet 
this  new  danger,  Grant  gave  the  signal  for  a  general 
advance  the  next  day.  It  was  successful  everywhere ; 
Petersburgh  was  taken,  and  Richmond  the  next  day ; 
Davis  and  the  other  political  leaders  fled  to  North 
Carolina;  and  Lee  retreated  westward,  hoping  to  join 
Johnston.  The  pursuit  was  too  hot,  and  he  surrendered 
(April  9).  All  the  terms  of  surrender  named  by  Grant 
were  generous  :  no  private  property  was  to  be  surrendered ; 
the  men  were  even  to  retain  their  horses,  "  because  they 
would  need  them  for  the  spring  ploughing  and  farm- 
work  " ;  and  both  officers  and  men  were  to  be  dismissed 
on  parole,  not  to  be  disturbed  by  the  United  States 
Government  so  long  as  they  preserved  their  parole  and  did 
not  violate  the  laws.  It  should  be  stated,  also,  to  Grant's 
honour  that,  when  the  politicians  afterwards  undertook  to 
repudiate  some  of  the  terms  of  surrender,  he  personally 
intervened  and  used  the  power  of  his  own  name  to  force 
an  exact  fulfilment.  Johnston  surrendered  on  much  the 


same  terms  (April  26),  after  an  unsuccessful  effort  at  a  Surrender 
broader   settlement.     All   organized   resistance   had  now of  John- 
ceased  ;  Union  cavalry  were  ranging  the  South,  picking  up  ston> 
Government  property  or  arresting  leaders ;  but  it  was  not 
until  May  that  the  last  detached  parties  of  Confederates, 
particularly  beyond  the  Mississippi,  gave  up  the  contest. 

302.  Just  after  Lee's  surrender  President  Lincoln  died  Death  of 
by  assassination  (April  15),  the  theatrical  crime  of  a  half-  Lincoln, 
crazed  enthusiast.     Even   this  event   did  not   impel  the 
American  people  to   any  vindictive  use  of   their  success 

for  the  punishment  of  individuals.  In  the  heat  of  the 
war,  in  1862,  Congress  had  so  changed  the  criminal  law 
that  the  punishment  of  treason  and  rebellion  should  no 
longer  be  death  alone,  but  death  or  fine  and  imprisonment. 
Even  this  modified  punishment  was  not  inflicted.  There 
was  no  hanging  for  treason ;  some  of  the  leaders  were  im 
prisoned  for  a  time,  but  were  never  brought  to  trial.  The 
leader  and  president  of  the  Confederate  States  is  living 
(1887)  quietly  at  his  home  in  Mississippi;  and  the  vice- 
president,  before  his  death,  had  returned  to  the  Congress 
of  the  United  States  as  an  efficient  and  respected  member. 

303.  The  armies  of   the  Confederacy  are  supposed  to 
have  been  at  their  strongest  (700,000)  at  the  beginning  of  The 
1863  ;  and  it  is  doubtful  whether  they  contained  200,000  opposing 
men  in  March  1865.     The  dissatisfaction  of  the  Southern  ai 
people  at  the  manner  in  which  Davis  had  managed  the 

war  seems  to  have  been  profound ;  and  it  was  only  con 
verted  into  hero-worship  by  the  ill-advised  action  of  the 
Federal  Government  in  arresting  and  imprisoning  him. 
Desertion  had  become  so  common  in  1864,  and  the 
attempts  of  the  Confederate  Government  to  force  the  people 
into  the  ranks  had  become  so  arbitrary,  that  the  bottom 
of  the  Confederacy,  the  democratic  elements  which  had 
given  it  all  the  success  it  had  ever  obtained,  had  dropped 
out  of  it  before  Sherman  moved  northward  from  Savannah ; 
in  some  parts  the  people  had  really  taken  up  arms  against 
the  conscripting  officers.  On  the  contrary,  the  numbers 
of  the  Federal  armies  increased  steadily  until  March  1865, 
when  they  were  a  few  hundreds  over  a  million.  As 
soon  as  organized  resistance  ceased,  the  disbanding  of  the 
men  began ;  they  were  sent  home  at  the  rate  of  about 
300,000  a  month,  about  50,000  being  retained  in  service 
as  a  standing  army.  The  debt  reached  its  maximum  Cost  of 
August  31, 1865,  amounting  to  $2,845,907,626.56.  Some the  war- 
$800,000,000  of  revenue  had  also  been  spent  mainly  on 
the  war ;  States,  cities,  counties,  and  towns  had  spent  their 
own  taxation  and  accumulated  their  own  debts  for  war 
purposes  ;  the  payments  for  pensions  will  probably  amount 
to  $1,500,000,000  in  the  end;  the  expenses  of  the  Con 
federacy  can  never  be  known  ;  the  property  destroyed  by 
the  Federal  armies  and  by  Confederate  armies  can  hardly 
be  estimated ;  and  the  money  value  ($2,000,000,000)  of  the 
slaves  in  the  South  was  wiped  out  by  the  war.  Altogether, 
while  the  cost  of  the  war  cannot  be  exactly  calculated, 
$8,000,000,000  is  a  moderate  estimate. 

304.  In  return  for  such  an  expenditure,  and  the  death  Results  of 
of  probably  300,000  men  on  each  side,  the  abiding  gain  the  war- 
was  incalculable.     The  rich  section,  which  had  been  kept 

back  in  the  general  development  by  a  single  institution, 
and  had  been  a  clog  on  the  advance  of  the  whole  country, 
had  been  dragged  up  to  a  level  with  the  rest  of  the  country. 
Free  labour  was  soon  to  show  itself  far  superior  to  slave 
labour  in  the  South  ;  and  the  South  was  to  reap  the  largest 
material  gain  from  the  destruction  of  the  Civil  War 
(§  314).  The  persistent  policy  of  paying  the  debt  im 
mediately  resulted  in  the  higher  taxation  falling  on  the 
richer  North  and  West ;  and  the  new  wealth  of  the  South 
will  for  ever  escape  the  severe  taxation  which  the  other 
sections  have  been  compelled  to  feel.  As  a  result  of  the 
struggle  the  moral  stigma  of  slavery  was  removed.  The 
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power  of  the  nation,  never  before  asserted  openly,  had 
made  a  place  for  itself ;  and  yet  the  continuing  power  of 
the  States  saved  the  national  power  from  a  development 
into  centralized  tyranny.  And  the  new  power  of  the 
nation,  guaranteeing  the  restriction  of  government  to  a 
single  nation  in  central  North  America,  gave  security 
against  any  introduction  of  international  relations,  inter 
national  armament,  international  wars,  and  continual  war 
taxation  into  the  territory  occupied  by  the  United  States. 
An  approach  for  four  years  to  the  international  policy  of 
Europe  had  given  security  against  its  future  necessity. 
Finally,  democracy  in  America  had  certainly  shown  its 
ability  to  maintain  the  unity  of  its  empire. 

XI.    THE   RECONSTRUCTED   NATION  :    1865-87. 

305.  The  Federal  Government  had  begun  the  war  with  an 
honest  expression  of  its  determination  not  to  interfere  with 
slavery  ;  the  progress  of  the  war  had  forced  it  into  passing 
the  13th  amendment  in  1865,  abolishing  slavery  in  the 
United  States  for  ever.     In  much  the  same  way  circum 
stances  were  driving  it  into  interference  with  what  had 
always  been  regarded  as  the  rights  of  the  States.     In  the 
latter  case  the  process  was  certain  to  find  an  obstacle  in 
Lincoln's  successor,  Johnson.     He  had  been  elected,  like 
Tyler,  to  the   comparatively  unimportant   office  of   vice- 
president  in  order  to  gain  the  votes  of  War  Democrats ; 
and  now  the  dominant  party  found  itself  with  a  president 
opposed  to  its  fundamental  views  of  the  powers  of   the 
Federal   Government.     The  case  was  worse  for  Johnson, 
since  the  war  had  built  up  a  new  party.     Until  1861  the 
Republican  party  had  been  a  mixture  of  a  strong  Whig 
element  and  a  weak  Democratic  element ;  now  it  was  a 
real  party,  and  demanded  complete  loyalty  from  its  leaders, 
not  skilful  compromises  between  its  two  elements.     Just 
as  in  the  cases  of  Seward,  Sumner,  Trumbull,  and  very 
many  of  its  original  leaders,  the  party  was  now  ready  to 
repudiate  its  leaders  if  they  did  not  come  up  to  its  ideas. 

306.  The   universal  idea  in  1861  had   been   that  the 
States  were  to  be  forced  to  return  with  all  their  rights 
unimpaired.     This  original   notion  was  seriously  limited 
by  the  Emancipation  Proclamation  of  1862-63 ;  as  soon 
as  the  president  opened  a  door,  by  demanding  a  recogni 
tion  of  the  abolition  of  slavery  as  a  condition  precedent  to 
the  return  of  a  State,  the  way  was  just  as  open  for  the 
imposition  of  whatever  conditions  Congress  as  well  should 
think  essential  to  an  abiding  peace.     But  Congress  was 
not  called  on  to  face  the  difficulty  for  some  time.    President 
Lincoln  went  on  to  reorganize  civil  government  in  Virginia, 
Tennessee,  Arkansas,  and  Louisiana,  by  giving  amnesty 
to  such  voters  as  would  swear  to  support  the  Government 
of   the  United  States  and  the  abolition  of   slavery,  and 
recognizing   the   State   officers    elected   by  such   voters. 
When  Johnson  succeeded  to  the  presidency  in  April  1865 
he  had  a  clear  field  before  him,  for  Congress  was  not  to 
meet   until   December.      Before    that   time   he   had   re 
organized  the  governments  of  the  seceding  States ;  they 
had  passed  the  13th  amendment  (§  125) ;  and  they  were 
ready  to  apply  for  readmission  to  Congress.     Tennessee 
was   readmitted   in    1866   by   Congress;   but   the   other 
seceding  States  were  refused  recognition  for  a  time. 

307.  It  was  not  possible  that  slave-owners  should  pass 
at  one  step  from  the  position  of  absolute  masters  to  that 
of  political  equality  with   their  late  slaves.     Their  State 
legislation   assumed   at  once   a   very  paternal  character. 
Every  means  was  taken,  in  the  passage  of  contract  and 
vagrant  laws,  and  enactments  of  that  nature,  to  force  the 
freedmen  to  work  ;    and  the  legislation  seemed  to  the 
Northern   people  a  re-establishment  of   slavery  under  a 
new  name.     Johnson  had  a  very  unhappy  disposition  for 
such  a  state  of  affairs  ;  he  had  strong  convictions,  great 


stubbornness,  and  a  hasty,  almost  reckless,  habit  of  speech.  Quarrel 
As  soon  as  it  became  clear  that  Congress  did  not  intend  between 
to  readmit  the  Southern  States  at  once  he  began  (February  Congress 
1866)  to  denounce  Congress  in  public   speeches  as  "  no  presi<ient. 
Congress  "  so  long  as  it  consisted  of  representatives  from, 
but  part  of  the  States.     The  quarrel  grew  rapidly  more 
bitter ;  the  Congressional  elections  of  1866  made  it  cer 
tain  that  the  Republicans  would  have  a  two-thirds  majority 
in  both  houses  through  the  rest  of  Johnson's  term  of  office ; 
and  the  majority  passed  over  the  veto  (§  113)  every  bill 
which  Johnson  vetoed.     Thus  were  passed  the  Freedmen's 
Bureau  Bill  (1866)  for  the  protection  of  the  emancipated 
negroes,  the  Act  for  the  admission  of  Nebraska,  with  equal  Admis- 
suffrage  for  blacks  and  whites  (1867),  the  Tenure  of  Office sion  of 
Bill,  making  the  assent  of  the  senate  necessary  to  removals,  Nebraska- 
which  had  always  been  regarded  as  within  the  absolute 
power  of  the  president  (1867),  and  the  Reconstruction  Acts 
(1867).     The  increasing  bitterness  of  the  quarrel  between 
the  president  and  the  majority  in  Congress  led  to  the  im-  Impeach- 
peachment  of  the  president  in  1868  for  removing  Stanton,  men*  °f 
the  secretary  of  war,  without  the  assent  of  the  senate ;  but  *!*?  p£e~ 
on  trial  by  the  senate  a  two-thirds  majority  for  conviction 
could  not  be  obtained,  and  Johnson  served  out  his  term. 

308.  The   Reconstruction    Acts   divided   the   seceding 
States  into  military  districts,  each  under  command  of  a 
general  officer,  who  was  to  leave  to  the  State  Governments 
then  in  existence  such  powers  as  he  should  not  consider  to 
be  used  to  deprive  the  negroes  of  their  rights.     The  State 
Governments  of  the  seceding  States  were  to  be  considered 
provisional   only,  until  conventions,  elected  without    the 
exclusion  of  the  negroes,  but  with  the  exclusion  of  the 
leading  Confederates,  should  form  new  or  "  reconstructed" 
State  Governments,  on  a  basis  of  manhood  suffrage,  and 

their  legislatures  should  ratify  the  14th  amendment  to  The  14th 
the  constitution  (§125).  This  amendment,  passed  byamend- 
Congress  in  1866,  was  in  five  sections,  but  had  three  main  ment< 
divisions.  (1)  All  persons  born  or  naturalized  in  the 
United  States  were  declared  citizens  of  the  United  States 
and  of  their  States,  and  the  States  were  forbidden  to 
abridge  the  "  privileges  or  immunities  "  of  such  citizens. 
This  was  to  override  the  Dred  Scott  decision  (§  249). 
(2)  The  representation  of  the  States  in  Congress  was  to 
be  reduced  in  proportion  to  the  number  of  persons  whom 
they  should  exclude  from  the  elective  franchise.  This 
was  to  induce  the  States  to  adopt  negro  suffrage.  On 
the  other  hand,  specified  classes  of  Confederate  office 
holders  were  excluded  from  office  until  Congress  should 
remove  their  disabilities.  (3)  The  war  debts  of  the 
Confederacy  and  the  seceding  States  were  declared  void 
for  ever,  and  the  war  debt  of  the  United  States  was 
guaranteed.  Congress  was  given  power  to  enforce  all 
these  provisions  by  "  appropriate  legislation." 

309.  The  presidential  election  of  1868  sealed  the  process  Election 
of  reconstruction.     The  Democrats  opposed  it,  and  nomin-  of  1868- 
ated  Seymour  (p.  790)  and  Blair;  the  Republicans  endorsed 

it,  and  nominated  Grant  (p.  788)  and  Colfax  (p.  788). 
Virginia,  Mississippi,  and  Texas  were  the  only  States  of 
the  late  Confederacy  which  were  excluded  from  this  elec 
tion  ;  all  the  rest  had  been  reconstructed,  and  readmitted 
by  Congress  in  June  1868;  and  the  Republican  candidates 
carried  twenty-six  of  the  thirty-four  voting  States,  and 
were  elected.  The  legislatures  of  the  reconstructed  States, 
representing  mainly  the  negroes  freed  by  the  war,  were 
devoted  supporters  of  the  new  order  of  things  ;  and  their 
ratifications  secured  the  necessary  three-fourths  of  the 
States  to  make  the  14th  amendment  a  part  of  the  con 
stitution  (1868).  Congress  went  on  to  propose  a  15th  The  15th 
amendment,  forbidding  the  United  States,  or  any  State, 
to  limit  or  take  away  the  right  of  suffrage  by  reason  of 
race,  colour,  or  previous  condition  of  servitude.  This  was 
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ratified  by  the  necessary  number  of  States,  and  became  a 
part  of  the  constitution  (1870).  Ratification  of  it  was 
imposed  as  an  additional  condition  on  Virginia,  Missis 
sippi,  and  Texas,  which  had  rejected  the  original  terms 
of  readmission.  They  accepted  it,  and  were  readmitted 
(1870).  It  was  not  until  January  30,  1871,  that  all  the 
States  were  once  more  represented  in  Congress. 

310.  The  foreign  affairs  of  the  United  States  during 
this  period  took  on  a  new  appearance.     The  country's 
promptness  in  disarming  at  the  end  of   the  war  put  it 
under   no   disadvantage  in  dealing  with  other  nations ; 
power  and  pacific  intentions  were  united  in  the  act.     The 
successful  completion  of  the  Atlantic  cable  (1866)  gave 
a  celerity  and   directness   to  diplomacy  which  was  well 
suited   to   American   methods.      The   tone   of   American 
complaint  at  the  continued  presence  of  French  soldiers  in 
Mexico  grew  more  emphatic  as  the  success  of  the  war 
became  assured ;  and,  at  the  end  of  the  war,  significant 
movements  of   troops   to   the  Mexican   frontier   led   the 
French  emperor  to  withdraw  his  support  of  Maximilian. 
Alaska  was  purchased  from  Russia  in  1867.     The  treaty 
of  Washington  (1871)   provided   for   the   settlement  by 
arbitration  of   the  "  Alabama "  disputes,   of    the  north 
western   boundary,    and   of    the    claims   of   Canada   for 
damages  for  use  of    the  shore  by  American  fishermen. 
The  capture  by  a  Spanish  man-of-war  of  the  "  Virginius," 
a  vessel  claiming  American  nationality,  and  the  execution 
of  a  part  of   her  crew  (1873),  threatened  to  interrupt 
friendly  relations  with  Spain  ;  but  the  rupture  was  averted 
by  proof   that   the  vessel's   papers  were  false.     Chinese 
immigration   had    grown    largely   ou    the   Pacific   coast. 
There  were  riotous  attacks  on  the  Chinese  by  worthless 
white  men ;  and  many  others  did  not  feel  that  they  were  a 
desirable  political  addition  to  the  population  of  the  United 
States.     A   treaty  with  China  was  obtained  (1880),  by 
which  the  limitation  of  Chinese  immigration  was  allowed. 
So,  also,  the  raising  of  money  in  the  United  States  to 
assist  the  destruction  of  private  and  public  buildings  in 
England   by  some   of   the   more   desperate   of  the  Irish 
people  (1885)  gave  England  reason  for  discontent.     But 
the  American  Government  had  no  power  in  the  premises. 
The  matter  was  under  the  exclusive  jurisdiction  of  the 
State  Governments ;  and,  as  soon  as  these  began  to  apply 
the  common  law  to  the  case,  the  "dynamite  subscriptions" 
disappeared.     Further  difficulties  made  their  appearance 
as  to  the  Canadian  fisheries  (1886-87).     When  American 
fishing-vessels  bought  ice  or  bait  in  Canadian  ports,  the 
Canadian  Government  seized  and  condemned  them,  on  the 
ground   that  such  purchases  were  acts   "preparatory  to 
fishing  in  Canadian  waters."     Retaliatory  measures  were 
suggested,  but  no  full  retaliatory  system  has  been  adopted, 
nor  has  the  dispute  yet  been  settled  (1887). 

311.  The   prosperity  of   the   United  States   knew   no 
cessation.     It  had  been  found  that  gold  was  not  confined 
to  California.     In  1858  it  had  been  discovered  in  Color 
ado,  at  Pike's  Peak.     It  has  since  been  found  in  most  of 
the  Pacific  States  and  Territories.     Silver,  a  metal  hardly 
known  hitherto  in  the  United  States,  was  discovered  in 
Nevada  (1858) ;  and  this  metal  also  has  been  found  to  be 
widely  scattered  over  the  Pacific  coast.     Petroleum  was 
found    in   north-western   Pennsylvania   (1859),  and   the 
enormous  drain  of  this  oil  from  the  earth  still  continues 
without  apparently  affecting  the  reservoir.     The  coal-fields 
of  the  country  began  to  be  understood  clearly.     Taylor,  in 
1848,  thought  that  the   coal-area  of  the  United  States 
amounted  to  133,000  square  miles;  it  was  estimated  in 
1883  at  over  200,000  square  miles.    Natural  gas  has  since 
come  into  use,  and  has  made  production  of  many  kinds 
cleaner,  more  effective,  and  cheaper.     Manufactures  and 
every  variety  of  production  have  increased  with  cumulative 


rapidity.  In  1860  the  largest  flouring-mill  in  the  United 
States  was  in  Oswego,  N.Y.,  the  next  two  in  Richmond, 
Va.,  and  the  fourth  in  New  York  city  ;  and  the  capacity 
of  the  largest  was  only  300,000  barrels  a  year.  In  1887 
the  flour  production  of  Minneapolis,  almost  unknown  in 
I860,  is  100,000  barrels  a  week  or  5,000,000  barrels  a 
year.  The  absolute  free  trade  which  prevails  between  the 
States  has  resulted  in  a  constant  shifting  of  centres  of 
production,  a  natural  arrival  at  the  best  conditions  of  pro 
duction,  and  an  increasing  development.  Mulhall,  perhaps 
safer  as  a  foreign  authority,  gives  the  total  manufactures 
of  the  United  States  as  £682,000,000  in  1870  and 
£888,000,000  in  1880,  Great  Britain  coming  next  with 
£642,000,000  in  1870  and  £758,000,000  in  1880.  He 
estimates  the  accumulated  wealth  of  Great  Britain  at  Wealth 
£8,310,000,000  in  1870  and  £8,960,000,000  in  1880,  an 
increase  of  £650,000,000,  and  that  of  the  United  States 
at  £6,320,000,000  in  1870  and  £7,880,000,000  in  1880, 
an  increase  of  £1,560,000,000.  If  he  had  followed  the 
American  census  returns  his  value  for  1880  would  have 
been  25  per  cent,  larger.  In  1870  the  United  States  stood 
third  in  wealth  ;  in  1880  they  had  passed  France  in  the 
race,  and  stood  at  least  second.  The  country  whose  popu 
lation  has  been  developed  within  280  years  does  already 
one-third  of  the  world's  mining,  one-fourth  of  its  manu 
facturing,  and  one-fifth  of  its  agriculture  ;  and  at  least 
one-sixth  of  the  world's  wealth  is  already  concentrated  in 
the  strip  of  territory  in  central  North  America  which  is 
the  home  of  the  United  States. 

312.  Of  the  290,000  miles  of  railroad -in  the  world, 
probably    135,000   are   in   the   United   States.     Of    the 
600,000  miles  of  telegraph  lines,  more  than  a  fourth  are 
in  the  United  States ;  and  the  American  telephone  lines 
are   probably   still   longer   in   the   aggregate.     The   new 
development  of   the  American  railways   began  in  1869,  Railways. 
when  Vanderbilt  consolidated  the  Hudson  River  and  New 

York  Central  Railroads  and  formed  a  trunk  line  to  the 
west.  It  was  undoubtedly  hastened  by  the  completion  of 
the  Central  Pacific  line  in  that  year,  and  it  has  resulted  in 
a  universal  tendency  to  consolidation  of  railways  and  the 
evolution  of  "systems,"  under  combined  managements 
(§  273).  The  coincident  introduction  of  Bessemer  steel 
rails,  the  steady  increase  of  weight  carried  by  trains,  and 
concentrated  competition  have  reduced  railway  freight 
rates  through  the  whole  of  this  period.  The  average  rates 
per  ton  per  mile  were  1'7  cents  in  New  York  in  1870  and 
0-8  in  1880,  2-4  cents  in  Ohio  in  1870  and  0'9  in  1880. 
The  persistent  effects  of  such  a  process  on  the  industries  of 
so  large  a  country  can  hardly  be  described. 

313.  The  extraordinary  stimulus  given  to  a  new  terri- Railways 
tory,  if  it  has  any  basis  for  production,  by  the  introduction  in  the 
of  a  new  railway,  is  also  quite  beyond  description.     Most 

of  the  Western  railways  have  had  to  build  up  their  own 
traffic  ;  the  railway  has  been  built,  and  the  sales  of  lands 
have  afterward  brought  into  existence  the  towns  and  even 
States  which  are  to  support  it.  Nebraska  was  described 
in  the  Government  reports  of  1854  as  a  desert  country, 
hopelessly  unfitted  for  agriculture,  and  the  maps  of  the 
time  put  it  down  as  a  part  of  the  "  Great  American 
Desert."  It  is  now  one  of  the  leading  agricultural  States 
of  the  Union,  with  a  population  of  a  million ;  and  Dakota 
is  waiting  only  for  the  legal  form  of  admission  to  become 
a  State.  The  profits  of  railway  construction,  the  oppor 
tunities  for  skilful  management  in  the  development  of 
territory,  and  the  spice  of  gambling  which  permeated  the 
whole  were  great  temptations  to  Americans  to  embark 
in  the  business.  The  miles  of  railway  constructed  per 
annum,  which  had  been  from  1000  to  3000  (averaging 
about  1500  miles)  for  the  period  1859-68,  rose  to  4615 
miles  in  1869,  to  6070  miles  in  1870,  and  to  7379  miles 
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in  1871.     Masses  of  labourers  were  brought  into  situations 
from  which  they  could  not  easily  escape ;  and  masses  of 
capital  were  locked  up  in  railways  which  were  finally  un 
productive,   and  resulted  only  in  total  loss.     The  result 
Financial  was  the  financial  crisis  of  1873,  from  which  the  country 
crisis  of    has  hardly  yet  fully  recovered. 

314.  For  the  first  time  in  the  history  of  the  United 
Progress  gtates,  the  South  has  taken  a  normal  part  in  all  this 
South  development  (§  304),  though  it  was  not  until  about  1885 
that  Southern  progress  was  fully  understood  by  the  rest  of 
the  country.  Staggering  under  a  load  of  poverty  and 
discouragement  which  might  have  appalled  any  people, 
with  the  addition  of  social  problems  which  no  other 
country  has  solved  with  any  great  satisfaction,  the 
Southern  people  began  to  feel  for  the  first  time  the  healthy 
atmosphere  of  free  labour.  The  former  slave  is  a  free 
labourer,  and  the  white  man  has  gone  to  work  ;  white 
labour  produced  10  per  cent,  of  the  cotton  crop  of  1860 
and  55  per  cent,  of  that  of  1886.  The  last  eighteen  slave- 
labour  crops  of  cotton  amounted  to  51,000,000  bales  ;  the 
first  eighteen  free-labour  crops  amounted  to  75,000,000 
bales.  And  the  latter  figures  are  deceptive  from  the  fact 
that,  in  their  period,  the  South  had  turned  a  large  percentage 
of  its  labour  and  capital  into  industries  which  had  not  been 
possible,  only  longed  for,  under  the  slave  system.  Cotton 
seeds  were  waste  under  slavery  :  600,000  tons  of  them 
were  crushed  in  1886,  giving  an  entirely  new  production 
of  $12,000,000  per  annum  of  cotton-seed  oil.  Southern 
railways,  which  had  made  but  a  meagre  comparison  with 
those  of  the  North  and  West  in  1860,  began  to  assume 
something  of  the  network  appearance  of  the  latter;  they 
too  began  to  concentrate  into  "  systems,"  to  reduce  rates 
and  improve  service,  and  to  develop  new  territory. 
Southern  manufactures  began  to  affect  Northern  markets  ; 
cotton-mills  in  the  South  began  to  reap  the  advantages 
of  their  immediate  contiguity  to  their  raw  material. 
Pennsylvania  ironmasters  were  startled  as  their  product 
was  uadersold  in  the  Philadelphia  markets  by  Southern 
iron;  and  the  great  mineral  fields  of  Tennessee  and 
northern  Georgia,  Alabama,  and  Mississippi,  over  which 
Sherman's  and  Hood's  men  had  so  lately  been  tramping 
and  fighting,  were  brought  into  notice  and  development. 
Wonderful  as  the  general  progress  of  the  United  States  has 
been  during  this  period,  the  share  of  the  new  South  under 
free  labour  has  been  one  of  the  most  remarkable  phases  in 
it. 

Increase  315.  The  population  rose  from  31,443,321  in  1860  to 
ofpopu-  38,558,371  in  1870  and  50,155,783  in  1880.  At  the 
OD<  normal  rate  of  increase  up  to  1860 — one-third  for  each  ten 
years — the  increase  from  1860  to  1870  should  have  been 
about  ten  and  a  half  millions,  instead  of  seven  millions. 
The  difference  represents  the  physical  influences  of  the 
civil  war.  This  influence  was  shown  most  plainly  in  the 
Southern  States,  notably  in  South  Carolina  and  Alabama, 
which  had  hardly  any  increase,  and  a  real  decrease  in  adult 
males.  It  should  also  be  noticed  that  natural  checks  on 
the  increase  of  population  are  plainly  perceptible  in  the 
Atlantic  States  in  1880,  and  were  probably  in  operation, 
to  a  less  extent,  in  1860-70,  though  they  were  made  in 
distinguishable  by  the  war.  The  increase  in  1870-80  at 
the  former  normal  rate  should  have  been  a  little  over  a 
million  more  than  it  was.  The  tendency  will  be  more 
evident  in  future,  but  it  ought  to  be  allowed  for  in 
1860-70. 

The  era        3 1 6.  The  material  prosperity  of  the  country  brought  its 

of  specu-  own  disadvantages.     The  sudden  development  of  wealth 

lation       gave  tke  colmtry  for  the   first  time  a  distinct  wealthy 

ruption     class.  not  engaged  in  production  of  any  kind,  and  very 

often  having  none  of  the  characteristics  of  the  people  who 

are    the   real   strength   of   the  country.     The   inevitable 


extravagance  of  Government  management,  aggravated  by 
a  period  of  civil  war,  when  the  people  were  disposed  to 
excuse  almost  any  error  of  detail  for  which  good  motives 
could  be  shown,  had  its  reflex  influence  on  the  people,  as 
well  as  on  the  Governments  of  the  nation,  the  States,  and 
the  cities.  An  era  of  legal  tender  paper  currency  (§  272), 
legally  unvarying  in  value,  but  showing  its  effects  in  the 
constant  shiftings  of  price  in  every  other  thing,  brought 
uncertainty  as  to  every  article,  price,  and  transaction. 
The  people  had  learned  that  "  unhappy  lesson — that  there 
is  an  easier  way  to  make  a  dollar  than  by  working  for  it "  ; 
and  it  was  not  long  before  speculation  among  the  people 
called  out  its  correlative  of  dishonesty  among  Government 
officials.  Money  was  lavished  on  the  navy ;  in  expendi 
tures  on  that  branch  of  the  service  the  United  States 
stood  third  or  fourth  among  the  nations,  while  the  effec 
tive  results  were  discouraging.  "Rings"  of  politicians  "Rings." 
obtained  control  of  the  larger  cities.  The  "  Tweed  ring  " 
in  New  York  city  was  overthrown  in  1872  ;  but  New 
York  was  not  the  only  city  of  corruption  :  Philadelphia, 
Chicago,  and  almost  every  city  large  enough  to  have  fat 
opportunities  for  fraud  and  to  deprive  universal  suffrage 
of  the  general  acquaintance  of  neighbours,  each  fell  under 
control  of  its  "  ring,"  and  was  plundered  without  mercy. 
Corruption  even  attacked  the  judiciary ;  for  the  first  time 
American  judges  were  found  who  were  willing  to  prosti 
tute  their  positions,  and  the  members  of  the  "  Erie  ring  " 
were  able  to  hold  their  ill-gotten  railroads  because  they 
owned  the  necessary  judges.  A  "  whisky  ring  "  of  distil 
lers  and  Government  employees  (1874)  assumed  national 
proportions,  and  robbed  the  Government  of  a  large  per 
centage  of  its  internal  taxation  on  spirits.  The  "  star-  "  Star- 
routes,"  in  which  the  contracts  for  mail  transportation  routes." 
were  altered  at  the  discretion  of  the  contractor  and  the 
Government  after  the  competition  for  the  contracts  had 
been  decided,  gave  rise  to  as  great  scandals  through  the 
connivance  of  Government  agents  with  dishonest  con 
tractors.  No  one  who  lived  in  this  period  will  wonder  at 
the  pessimistic  tone  of  the  public  speeches  which  marked 
the  hundredth  year  of  the  republic  (1876). 

317.  The  republic  had  life  and  vigour  in  it,  and  its 
people  showed  no  disposition  to  despair  before  the  mass 
of  corruption   which  confronted  them.     The  newspapers 
attacked  the  star-route  contractors,  and  drove  the  Govern 
ment  into  an  attack  upon  the  ring,  which  broke  it  up. 
The  efforts  of  private  individuals,  backed  by  newspapers, 
broke   up  the  Tweed   ring,   banished  or   imprisoned   its 
members,   expelled   the   corrupt  judges  from  the  bench, 
and  carried  destruction  into  the  widespread  whisky  ring 
Local  rings  were  attacked  in  city  after  city,  were  broken 
up  and  revived  again,  but  always  found  the  struggle  for 
existence  more  and   more   desperate.     The   people   have 
shown  themselves  almost   vindictive   in   driving   out   of 
public  life  any  who  have  been  proved  dishonest :  when 

the  "Credit  Mobilier,"  the  construction  company  of  the  "Credit 
Central   Pacific  Piailroad,  was  shown  to  have   bribed  or  Mobilier." 
influenced  members  of  Congress  to  vote  for  it,  there  is 
ground  for  believing  that  the  punishment  was  distributed 
more  widely  than  justice  demanded ;  and  it  has  come  to 
be  recognized  as  a  decided  disadvantage  for  a  public  man 
to  be  known  as  shrewd  rather  than  honest. 

318.  The  completion  of  reconstruction  in  1870,  and  the  The  re- 
adoption  of    the  15th   amendment  (§  125),  made   negro con- 
suffrage  the  law  of  the  land,  even  in  the  Southern  States.  Q™^ 
The  Southern  whites  were  the  tax-payers ;  the   negroes  ment 
were   the   majority ;  and   the   negro   legislatures   proved 
hopelessly   corrupt.     In    one   or   two   States  the  whites 
recovered  control  of  their  States  by  hiring  their  negroes 

to  remain  at  home  on  election  day,  or  by  threatening  them 
with  discharge  for  voting.     Failing  in  this  line  of  action 
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in  other  States,  the  whites  fell  into  a  steady  tendency 
towards  violence.  A  widespread  secret  society,  the  "  Ku- 
Klux-Klan,"  beginning  with  the  effort  to  overawe  the 
negro  population  by  whipping  and  arson,  was  rapidly 
driven  into  political  murders.  The  reconstructed  Govern 
ments  resisted  as  best  they  could.  They  tried  to  use  the 
force  of  the  State  against  the  offenders ;  but  the  best  part 
of  the  force  of  the  State  was  the  white  element,  which  was 
most  deeply  involved  in  the  resistance  to  the  legal  Govern 
ment.  On  the  application  of  the  legislature  of  a  State,  or 
of  the  governor  if  the  legislature  cannot  be  summoned, 
the  president  may  send  Federal  troops  to  suppress  rebellion 
(§  125).  The  reconstructed  Governments  called  on  Pre 
sident  Grant  for  such  aid,  and  received  it.  But  the  whites 
were  the  stronger  race,  struggling  for  property,  and  know 
ing  well  the  letter  of  the  law.  They  refused  to  resist  the 
smallest  atom  of  Federal  authority :  a  large  force  of  them, 
mainly  old  Confederates  and  excellent  fighting  men,  who 
had  seized  the  city  of  New  Orleans  and  overturned  the 
reconstructed  Government  (1874),  retired  quietly  before  a 
detachment  of  United  States  troops,  and  allowed  the  State 
Government  to  be  restored.  The  little  United  States  army 
in  the  South  was  kept  busy.  Wherever  it  appeared,  resist 
ance  ceased  at  once,  breaking  out  at  the  same  time  else 
where.  The  whites  had  to  gain  but  a  single  victory  ;  as 
soon  as  they  secured  a  majority  in  a  State  legislature  they 
so  arranged  the  election  laws  and  machinery  that  a  negro 
majority  was  thenceforth  impossible.  The  legislatures 
and  governors,  with  nearly  all  the  local  officers,  were  then 
Democrats  ;  calls  for  Federal  troops  ceased  at  once ;  and 
the  Republicans  of  the  North,  the  dominant  party  of  the 
nation,  were  reduced  to  the  necessity  of  seeing  their 
Southern  vote  disappear,  without  the  ability  to  do  any 
thing  to  check  the  process.  As  the  election  of  1876  drew 
near,  the  reconstructed  Governments  of  all  the  seceding 
States,  except  Florida,  South  Carolina,  and  Louisiana,  had 
become  Democratic. 

319.  Congress,  which  was  controlled  by  the  Republicans, 
had  not  been  idle.     The  Civil  Rights  Act  (1870)  provided 
that  fines  and  damages  should  be  imposed  for  any  attempt 
to  violate  or   evade   the    15th   amendment  or   for   con 
spiracy  to  deprive  the  negroes  of  the  right  of  suffrage. 
The  Election  Act  (1870)  exercised  for  the  first  time  the 
right  to  alter  or  amend  State  laws  as  to  Federal  elections 
which  the  constitution  had  given  to  Congress.     This  was 
strengthened  by  another  Act  in  the  following  year.     The 
Force  Act  (1871)  went  farther  than  the  instincts  of  the 
American  people  could  follow  Congress.     It  provided  that 
any  conspiracy  or  combination  strong  enough  to  deprive 
the    negroes   of   the    benefits   of    the    14th   amendment 
should  be  evidence  of  a  "  denial  by  the  State  of  the  equal 
protection   of   the   laws "   to   all   its   citizens ;   that   the 
president  should  be  empowered  to  use  the  army,  navy, 
and  militia  to  suppress  such  combinations;  that,  when 
any  combination  should  appear  in  arms,  the  act  should  be 
a  rebellion  against  the  United  States ;  and  that,  in  such 
case,  the  president  should  have  power  to  suspend  the  writ 
of  habeas  corpus  in  the  rebellious  territory  (§  305). 

320.  It  was  plain  that  the  Southern  whites  meant  to 
govern  their  States  with  little  present  regard  to  the  last 
two   amendments,  and   that  it  was  impossible  to  defeat 
their  purpose  without  cutting  up  the  State  system  in  the 
South  by  the  roots.     Even  in  1872  a  strong  element  of 
the  Republican  party  thought  that  the  party  policy  had 
gone  too  near  the  latter  course.     It  held  a  convention  of 
its  own,  under  the  name  of  the  Liberal  Republican  party, 
and   nominated   Greeley  and   Brown.      The  Democratic 
party,  anxious  to  save  local  government  and  State  rights 
in  the  South,  but  completely  discredited  by  its  opposition 
to  the  war,  accepted  the  Liberal  Republican  platform  and 


nominations.  Its  action  was  in  one  sense  a  failure; 
Greeley  had  been  one  of  the  bitterest  and  angriest  critics 
of  the  Democratic  party,  and  so  many  of  the  Democrats 
refused  to  vote  for  him  that  his  defeat  was  hardly  ever 
doubtful.  The  Republicans  renominated  Grant,  with  Election 
Henry  Wilson  for  vice-president ;  and  they  received  the  of  1872. 
votes  of  286  of  the  349  electors,  and  were  elected.  Tho 
action  of  the  Democratic  party  in  adopting  the  Liberal 
Republican  platform,  and  thus  tacitly  abandoning  its  oppo 
sition  to  reconstruction,  brought  it  back  into  the  lines  of 
political  conflict  and  made  it  a  viable  party. 

321.  The  election  of  1876  was  the  first  really  contested  Election 
election  since  1860.     Tho  Democrats  nominated  Tilden  of  18^6- 
and  Hendricks  (p.  789)  and  the  Republicans  Hayes  and 
Wheeler  (p.  790).      The   platforms   showed   no   distinct 
grounds  of  party  struggle,  except  that  of  the  ins  and  the 

outs.  The  election  turned  on  the  votes  of  the  Southern 
States  in  which  the  reconstructed  Governments  still  held 
their  own  or  claimed  to  do  so ;  and  the  extra-constitutional 
device  of  an  electoral  commission  resulted  in  a  decision  in 
favour  of  Hayes  and  Wheeler.  As  a  part  of  the  result, 
some  arrangement  had  been  made  for  the  settlement  of  the 
Southern  difficulties,  for  Grant  immediately  withdrew  the 
troops  from  Florida,  South  Carolina,  and  Louisiana,  and 
the  reconstructed  Governments  of  those  States  surrendered 
without  a  struggle.  All  the  Southern  States  were  now 
Democratic  ;  the  negroes  had  every  right  but  that  of 
voting ;  and  even  this  was  permitted  to  a  sufficient  extent 
to  throw  a  veil  over  the  well-understood  general  state  of 
affairs.  Colorado,  the  thirty-eighth  State  (and  the  last,  Admis- 
up  to  1887),  was  admitted  in  1876  and  took  part  in  this  sion  of 
election.  Coloradq 

322.  The  Hayes  administration  was  a  welcome  period 
of  calm.     The  main  subject  of  public  interest  was  mone 
tary,  and  much  of  it  was  due  to  the  change  of  conditions 
during  and  since  tho  war.     In  order  to  sell  bonds  during 
the  war  it   had  been   necessary,  not  only  to  make  the 
interest  very  high  (in  some  cases  7 '3  per  cent.),  but  to  sell 
them  for  the  Government's  own  depreciated  paper.     The 
Act  of  1869,  to  restore  the  public  credit,  pledged  the  faith 
of  the  United  States  that  the  bonds  should  be  paid  in  coin. 
This    bad   seemed    very   inequitable   to   some,    but   was 
acquiesced  in.     When  the  price  of  silver  had  fallen,  in  Demone- 
July  1876,  to  47d.,  a  ratio  for  gold  and  silver  of  20:  1,  tization 
and  it  was  found  that  an  Act  of  1873  had  dropped  the  of  8    e* 
silver  dollar  from  the  coinage,  the  people  jumped  to  the 
conclusion  that  this  was  a  trick  of   the  bondholders  to 
secure  a  further  advantage  in  the  payment  of  their  bonds 

in  the  more  valuable  metal  only.  It  was  useless  to  urge 
that  for  forty  years  before  1873  the  silver  dollar  had  been 
token  money,  and  that  its  average  coinage  had  been  only 
about  $150,000  a  year;  the  current  was  too  strong  to  be 
resisted,  and  Congress  passed  (1878)  an  Act  to  restore 
the  silver  dollar  to  the  coinage,  to  compel  the  coinage  of 
at  least  $2,000,000  in  silver  per  month,  and  to  make  the 
silver  dollar  legal  tender  to  any  amount.  The  Act  is 
still  (1887)  in  force,  in  spite  of  the  recommendations  of 
successive  presidents  and  secretaries  of  the  treasury  for 
its  repeal.  The  operation  of  refunding  had  been  begun  Ro 
under  the  Act  of  July  14,  1870,  authorizing  the  issue  of  fundinS 
5,  4|,  and  4  per  cent,  bonds,  to  take  the  place  of  those  at 
higher  interest  which  should  be  payable.  This  first  refund 
ing  operation  was  completed  in  the  year  of  the  resumption 
of  specie  payments  (1879).  The  issues  were  $500,000,000 
at  5  per  cent.,  $185,000,000  at  4J,  and  $710,345,950  at 
4,  reducing  the  annual  interest  charge  from  $81,639,684 
to  $61,738,838.  One  secret  of  the  success  of  the  Govern 
ment  and  its  high  credit  was  the  persistence  of  the  people 
in  urging  the  payment  of  the  national  debt.  The  work 
was  begun  as  soon  as  the  war  was  ended ;  before  all  the 
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Reduc-  soldiers  had  been  sent  home  $30,000,000  of  the  debt 
national  ^^  been  Pa^>  an(^  hardly  a  month  has  passed  since  with- 
debt.  out  some  reduction  of  the  total  amount.  Between  1865 
and  1880  the  debt  fell  from  82,850,000,000  to  about 
$2,000,000,000  ;  and,  as  it  decreased,  the  ability  of  the 
Government  to  borrow  at  lower  interest  increased.  About 
$200,000,000  of  6  per  cent,  bonds  fell  due  in  1881,  and 
the  secretary  of  the  treasury  (Windom)  took  the  respon 
sibility  of  allowing  the  holders  of  them  to  exchange 
them  for  3|  per  cent,  bonds,  redeemable  at  the  pleasure 
of  the  Government.  This  privilege  was  extended  to 
about  §300,000,000  of  other  bonds,  giving  a  saving  of 
$10,000,000  interest.  The  4|  per  cent,  bonds  of  1870-71 
(§250,000,000)  are  not  redeemable  until  1891,  and  the 
4  bouds  ($738,000,000)  until  1907.  Roughly  stated,  the 
whole  debt,  deducting  cash  in  the  treasury,  is  under 
$1,400,000,000,  about  $1,100,000,000  being  interest- 
bearing,  the  remainder  non-interest-bearing,  paper  currency 
of  different  kinds. 

Election  ^23.  In  1880  the  Republicans  nominated  Garfield 
180>  (p.  788)  and  Arthur  (p.  787),  and  the  Democrats  Hancock 
(p.  789)  and  English.  Again  there  was  no  great  distinction 
between  the  party  principles  advocated.  The  Democrats, 
naturally  a  free-trade  party,  were  not  at  all  ready  to  fight 
a  battle  on  that  issue ;  and  the  Republicans,  turning  the 
contest  to  the  point  on  which  their  opponents  were  divided, 
succeeded  in  electing  their  candidates.  They  were  in 
augurated  in  1881 ;  and  the  scramble  for  office  which  had 
marked  each  new  administration  since  1829  followed 
(§  202).  The  power  of  the  senate  to  confirm  the  president's 
nominations  had  brought  about  a  practice  by  which  the 
appointments  in  each  State  were  left  to  the  suggestion  of 
the  administration  senators  from  that  State.  The  senators 
from  New  York,  feeling  aggrieved  at  certain  appointments 
in  their  State,  and  desiring  the  prestige  of  a  re-election 
by  their  legislature,  resigned.  Unfortunately  for  them  the 
legislature  took  them  at  their  word,  and  began  to  ballot 
for  their  successors.  Their  efforts  to  be  re-elected,  the 
caucuses  and  charges  of  treachery  or  corruption,  and  the 
newspaper  comments  made  up  a  disgraceful  scene.  In 
Assas-  the  midst  of  it  a  disappointed  applicant  for  office  shot  the 
sination  president  (July  2),  and  he  died  two  months  later.  Vice- 
field^  President  Arthur  succeeded  him  (§  117),  and  had  an  un 
eventful  administration.  The  death  of  President  Garfield 
called  general  attention  to  the  abominations  of  the  system 
under  which  each  party,  while  in  office,  had  paid  its  party 
expenses  by  the  use  of  minor  offices  for  its  adherents. 
Civil  The  president's  power  of  appointment  could  not  be  con- 
reform  trolled;  but  the  Pendleton  Act  (1883)  permitted  the 
president  to  make  appointments  to  designated  classes  of 
offices  on  the  recommendation  of  a  board  of  civil  service 
commissioners.  President  Arthur  executed  the  law  faith 
fully,  but  its  principle  could  hardly  be  considered  estab 
lished  until  it  had  been  put  through  the  test  of  a  Demo 
cratic  administration;  and  this  consideration  undoubt- 
Election  e(jly  had  its  influence  on  the  next  election  (1884).  The 
o  I8e4.  Republicans  nominated  Elaine  and  Logan,  and  the  Demo 
crats  Cleveland  and  Hendricks.  A  small  majority  for  the 
Democratic  candidates  in  the  State  of  New  York  gave 
them  its  electoral  votes  and  decided  the  election  in  their 
favour.  They  were  inaugurated  (1885),  and  for  the  first 
time  in  more  than  fifty  years  no  general  change  of  office 
holders  took  place.  The  Pendleton  Act  was  obeyed ;  and 
its  principle  was  applied  to  very  many  of  the  offices  not 
legally  covered  by  it.  There  have  been,  however,  very 
many  survivals  of  the  old  system  of  appointment,  and  each 
of  them  has  been  met  by  a  general  popular  disapproval 
which  is  the  best  proof  of  the  change  of  public  sentiment. 
At  least,  both  parties  are  committed  to  the  principle  of 
civil  service  reform.  There  is  a  growing  desire  to  increase 


the  number  of  offices  to  which  it  is  to  be  applied ;  and 
the  principle  is  making  its  way  into  the  administration  of 
States  and  cities. 

324.  At  home  and  abroad  there  is  not  a  cloud  on  the 
political   future   of   the   United   States   in    1887.      The 
economic  conditions  are  not  so  flattering ;  and  there  are 
indications  that  a  new  era  of  struggle  is  opening  before 
the  country,  and  that  it  must  meet  even  greater  difficulties 
in  the  immediate  future.     The  seeds  of  these  may  perhaps 
be   found  in  the   way  in  which  the   institutions  of   the 
country  have  met  the  new  economic  conditions  which  came 
in  with  the  railway  in  1830. 

325.  Corporations   had   existed   in   the  United  States  Corpora- 
before  1830,  but  the  conditions,  without  the  railway  ortionsin 
telegraph,  were  not  such  as  to  give  them  pronounced  ad- 
vantages  over  the  individual.     All  this  was  changed  under 

the  new  regime ;  the  corporation  soon  began  to  show  its 
superiority.  In  the  United  States  at  present  there  are 
many  kinds  of  business  in  which,  if  the  individual  is  not 
very  highly  endowed,  it  is  better  for  him  to  take  service 
with  a  corporation.  Individual  success  is  growing  more 
rare;  and  even  the  successful  individual  is  usually  suc 
ceeded  by  a  corporation  of  some  sort.  In  the  United 
States,  as  in  England,  the  new  era  came  into  a  country 
which  had  always  been  decided  in  its  leanings  to  indi 
vidual  freedom ;  and  the  country  could  see  no  new  de 
parture  in  recognizing  fully  an  individual  freedom  of 
incorporation  (§  215).  Instead  of  the  old  system,  under  Freedom 
which  each  incorporation  was  a  distinct  legislative  act,  °* in" 
general  provisions  were  rapidly  adopted  by  the  several  ^ 
States,  providing  forms  by  which  any  group  of  persons 
could  incorporate  themselves  for  any  purpose.  The  first 
Act  of  the  kind  was  passed  in  Connecticut  in  1837,  and 
the  principle  of  the  English  Limited  Liability  Act  of  1855 
was  taken  directly  from  it.  The  change  was  first  embodied 
in  New  York  in  its  constitution  of  1846,  as  follows: — "  Cor 
porations  may  be  formed  under  general  laws,  but  shall  not 
be  created  by  special  Act,  except  for  municipal  purposes 
and  in  cases  where,  in  the  judgment  of  the  legislature, 
the  objects  of  the  corporation  cannot  be  attained  under 
general  laws."  The  general  laws  were  for  a  long  time 
merely  directions  to  the  corporators  as  to  the  form  of  the 
certificate  and  the  place  where  it  was  to  be  deposited. 
The  New  York  provision  was  only  a  development  of  the 
principle  of  a  statute  of  1811  applying  to  manufacturing, 
but  it  is  an  instance  of  what  was  taking  place  all  over  the 
country. 

326.  The  consequent  freedom  of  corporations  was  also  Dart- 
influenced  by  the  law,  as  expounded  by  the  Supreme  Court  mouth 
of  the  United  States  in  the  "  Dartmouth  College  case  "  ^elege 
(1819),  whose   principle  has  always   been  the  object  of 
vigorous  but  unsuccessful  criticism.     The  States  are  pro 
hibited  by  the  constitution  from  passing  any  laws  which 
shall  alter  the  obligation  of  contracts.     This  decision  held 

that  a  charter  was  a  contract  between  the  State  and  the 
corporation  created  by  it,  and  therefore  unalterable  except 
by  consent  of  the  corporation.  The  States  were  careful 
thereafter  to  insert  in  all  charters  a  clause  giving  the  State 
the  right  to  alter  the  charter  ;  but  the  decision  has  tended 
to  give  judges  a  bias  in  favour  of  the  corporations  in  all 
fairly  doubtful  cases.  Corporations  in  the  United  States 
thus  grew  luxuriantly,  guarded  by  the  constitution,  and 
very  little  trenched  upon  by  the  States. 

327.  American    corporations  have   usually   been   well 
managed,   and  very  much  of  the  extraordinary  develop 
ment  of  the  wealth  of  the  United  States  has  been  due  to 

them.     But  a  corporation  which  holds  $400,000,000  of  Corporate 
property,  owns  more  than  one  State  legislature,  and  has  a  power, 
heavy  lien  on  several  others,  is  not  an  easy  creature  to  con 
trol  or  limit.     Wars  of  rates  between  rival  corporations 
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claiming  great  stretches  of  territory  as  "  their  own,"  into 
which  other  corporations  must  not  intrude,  are  startling 
things  to  any  people.  The  rise  of  a  corporation,  built 
upon  the  ruins  of  countless  individual  business  concerns, 
and  showing  that  it  can  reduce  railway  corporations  to  an 
obedience  which  they  refuse  to  the  State,  is  too  suggestive 
of  an  imperium  in  imperio  to  be  pleasant  to  a  democracy. 
The  States,  to  which  the  whole  subject  legitimately  belongs, 
confess  their  inability  to  deal  with  it  by  leaving  Congress 
to  pass  the  Inter-State  Commerce  Act  (1887),  intended  to 
stop  the  encroachments  of  railway  corporations  on  indi 
vidual  rights  (§  106);  but  the  success  of  even  this  measure 
is  still  quite  doubtful. 

328.  Still  more  unhappy  have  been  some  of  the  effects 
of  the  new  regime  on  the  relations  between  employers  and 
employed.     The  substitution  of  a  corporation  for  an  indi 
vidual  as  an  employer  could  not  but  affect  such  relations 
unhappily,  at  least  for  a  time  ;  but  the  freedom  and  power 
of  the  corporate  employers  strained  the  relations  farther 
than  was  at  all  necessary.     The  first  clumsy  attempts  to 
control   the   corporations,  by  limiting   the   percentage  of 
their  profits,  led  to  the  artifice  of  "  watering,"  or  unneces 
sarily  increasing,  their  stock.     In  good  years  the  nominal 
dividends  were  thus  kept  down  to  an  apparently  normal 
percentage.     When  bad  years,  or  increasing  competition, 
began  to  cut  down  the  dividends,  the  managers  were  often 
forced  to  attack  the  wages,  or  increase  the  duties,  of  their 
employees.     The  "  bad  years  "  began  to  be  more  numerous 
and  constant  after  the  financial  crisis  of  1873  had  set  in  ; 
and   the   first  serious   effects   appeared  in  the  "  railroad 
strikes  of  1877." 

329.  For  many  years  past,  the  drift  of  population  had 
been  towards  an  urban  life.     Taking  the  town  of  8000 
inhabitants  as  the  lower  limit  of  urban  population,  we  find 
that  3 '3  per  cent,  of  the  population  was  to  be  classed  as 
urban  in  1790,  and  that  the  percentage  had  risen  to  22 '5 
in  1880.     If  towns  of  4000  inhabitants  had  been  taken  as 
the  lower  limit,  the  urban  population  in  1880  would  have 
been  13,000,000,  or  more  than  25  per  cent.     It  may  be 
thought  that  the  policy  of  protection,  of  abnormal  stimula 
tion  of  manufactures,  had  something  to  do  with  this  tend 
ency  ;  but  it  is  noteworthy  that  the  increase  during  the 
generally  free-trade  period  of  1840-60,  from  8'5  to  16'1, 
was  the  greatest  of  any  twenty  years,  unless  we  take  the 
period  1850-70,  half  free-trade  and  half  protective,  when 
the  percentage  rose  from  12'5  to  20'9.     Whatever  may 
have  been  the  cause,  the  tendency  is  indubitable,  and  its 
effects  in  increasing  the  facility  of  organization  among  the 
employees  of  corporations,  whose  fields  of  operation  are 
generally  urban,  are  as  easily  to  be  seen. 

330.  Some  of  the  corporations  were  controlled  by  men 
who  were  believed,  in  some  cases  on  the  best  of  evidence, 
to  have  gained  their  control  by  the  defects  of  American 
corporation    law,    particularly   by   the    privilege    of    the 
majority  of  stock-holders  to  use  the  whole  stock  almost  at 
their  discretion,  even  for  the  wrecking  of  the  road  and  its 
repurchase  on  terms  ruinous  to  the  minority's  interests. 
Disrespect  for  "  property  rights  "  thus  acquired  was  apt  to 
extend  to  other  corporate  property,  acquired  legitimately  : 
in  the  railroad  strikes  of  1877,  there  were  cases  in  which 
citizens  usually  law-abiding  watched  with  hardly-concealed 
satisfaction  the  destruction  of  such  property  as  belonged 
to  corporations.      Further,    the   neutral   position   of   the 
United  States  had  brought  about  the  transfer  of  consider 
able  English  and  other  foreign  capital  to  the  United  States 
to  be  invested,  under  corporate  privileges,  in  cattle-ranges 
or  other  industries   connected  with  Western   agriculture. 
The  American  managers  of  these  corporations,  feeling  little 
responsibility  to  any  power  except  their  foreign  employers, 
permitted   themselves   to   take   liberties   with   individual 


settlers  and  their  rights  which  arrayed  a  large  part  of  the 
agricultural  population  of  the  West  against  corporate  pro 
perty.     Finally,  the  differential  rates  made  in  private,  even 
secret,   contracts,    by   railway   corporations   all   over   the 
country,  had  gathered  up  passions  of  all  sorts  against  the 
corporate  "  monopolies."     The  anchor  of  agricultural  con 
servatism,  usually  a  safe  reliance  in  the  United  States,  had 
ceased   to  be  of   service  in  this  matter.     An  order,  the 
"Patrons  of  Husbandry."  said  to  number  1,500,000  mem-  "Patrons 
bers  in  1874,  had  been  formed  with  the  avowed  object  of  °f  Hu3-M 
checking  the  common  corporate  enemy ;  and,  though  its  bandry. 
prominence  was  short-lived,  its  influence  remained. 

331.  The  growing  power  of  corporations,  and  that  at  a  Anti- 
time  when  the  democracy  had  just  shown  its  strength  most  economic 
forcibly  and  to  its  own  satisfaction ;  the  evident  tendency  of  iufluences- 
the  corporations,  especially  in  the  protected  industries  and 

in  transportation,  to  further  combinations,  such  as  "pools" 
and  "trusts";  the  consequent  partial  disappearance  of  that 
competition  which  had  seemed  to  be  a  restriction  on  the 
power  of  the  corporations  over  the  individual ;  the  power 
and  disposition  of  corporations  to  cut  wages  down  when 
ever  dividends  made  it  necessary  to  do  so ;  the  half -under 
stood,  but  heartily  dreaded,  weapon  known  as  the  "  black 
list,"  by  which  combinations  of  employers,  especially  of 
corporations,  drove  employees  inclined  to  "  agitation  "  out 
of  employment ;  the  general  misgivings  as  to  the  wisdom 
or  honesty  of  the  State  legislatures,  in  which  the  power 
over  corporations  was  vested ;  the  unhappy  influences  of 
the  increase  of  urban  population  over  the  jury  system  ; 
the  complicated  systems  of  appeals  which  had  grown  up  in 
American  law,  with  their  opportunities  for  delay  or  per 
version  of  justice  by  wealthy  and  determined  corporations ; 
the  altered  character  of  American  labour,  which  was  now 
largely  made  up  of  a  mass  of  immigration  hardly  yet  fully 
digested,  and  more  apt  than  American  labour  had  once 
been  to  seek  help  in  something  else  than  individual  effort, 
— all  these  influences  made  up  a  mass  of  explosives  which 
became  seriously  dangerous  after  1880.  It  was  no  longer 
so  easy  for  the  individual  to  defend  himself  against  cor 
porate  aggression  ;  if  it  had  been,  the  American  working 
man  was  no  longer  so  apt  to  trust  to  an  individual  de 
fence;  and  labourers  began  to  turn  to  combinations  against 
corporations,  though  these  combinations  were  even  more 
prompt  and  successful  in  attacking  individual  employers 
than  in  attacking  corporations. 

332.  The  trade  unions,  which  retained  most  of  the  con-  Trade 
servative  influences  of  their  generally  beneficiary  nature,  unions, 
were  not  radical  enough  ;  and  a  local  Philadelphia  society, 

the  "Knights  of  Labour,"  was  developed  into  a  national  "Knights 
organization,  following  the  usual  American  system  of  local  of 
"  assemblies,"  with  delegates  to  State  and  national  conven-  Labour- 
tions.     With   but  52,000  members   in  1883,  it   claimed 
630,000  in  October  1886,  and  1,000,000  at  the  beginning 
of  1887.     Its  general  object  was  the  union  of  all  classes 
and  kinds  of  labour  into  one  organization,  so  that,  "an 
injury  to  one  being  the  concern  of  all,"  the  oppression  of 
even   the   humblest   and   weakest   individual    might    be 
answered  by  the  sympathetic  action  of  more  important 
and,  if  necessary,  of  all  classes  of  labour.     The  "  boycott,"  The 
an  imported  idea,  was  its  most  successful  weapon :  the  firm  boycott. 
or  corporation  which  oppressed  its  employees  was  to  be 
brought  to  terms  by  a  refusal  of  all  members  of  the  national 
organization  to  buy  its  productions,  or  to  deal  with  any 
one  who  bought  or  sold  them.     Such  a  scheme  was  directly 
subversive  of  all  social  protection  or  security ;  and  yet  it 
had  gone  on  for  nearly  two  years  before  it  came  plainly 
to  public  notice  (January  1886).     Boycotts  increased  in  Anti- 
number  ;   local  assemblies,  intoxicated   by   their   sudden social 
success,  went  beyond  the  control  of  the  well-intentioned  ie 
head  of  the  order ;  the  passive  obedience  on  the  part  of 
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the  members,  which  was  a  necessary  feature  of  the  system, 
evolved  a  class  of  local  dictators,  or  "  rings,"  which  were 
irresponsible  as  well  as  tyrannical ;  and  the  business  of  the 
country  was  very  seriously  threatened  all  through  the 
years  1886  and  1887. 

333.  Law  has  begun  to  pronounce  distinctly  against 
both  the  black  list  and  the  boycott,  as  well  as  against  the 
systems  based  upon  them.  There  can  be  no  doubt  of  the 
cruel  tyranny  which  the  new  system  of  labour  organization 
tends  to  erect  not  only  over  its  enemies,  the  class  of  em 
ployers  and  those  working  men  who  are  not  of  the  order, 
but  over  its  own  members.  But  the  demonstration  of  the 
illegality  and  tyranny  does  not  alter  the  conditions  of  the 
problem,  of  which  it  is  but  a  single  phase.  How  are  the 
English  common  law,  its  statutory  development,  and  its 
jury  system,  to  exist  when  a  great  mass  of  the  population 
is  discontented,  distrustful,  and  under  the  dominion  of  a 
secret  public  opinion,  and  when  the  way  does  not  seem  to 
be  open  for  a  removal  of  their  discontents  except  by  the 
serious  curtailment  of  the  corporate  system  which  has 
been  so  powerful  an  agent  in  American  development  and 
The  new  wealth  1  The  great  American  republic,  then,  seems  to  be 
era-  entering  upon  a  new  era,  in  which  it  must  meet  and  solve 
a  new  problem — the  reconciliation  of  democracy  with  the 
modern  conditions  of  production. 

Biblio-  The  works  treating  of  the  various  phases  of  the  history  of  the  United  States 
eriDhv  are  so  numerous  that  only  the  names  of  the  leading  authorities  can  be  given: — 
5  v  J'  The  histories  of  the  United  States  by  Bancroft  (to  1783),  Pitkin  (to  1797),  Kamsay 
(to  1814),  Hildreth  (to  1820),  Bradford  (to  1840),  Tucker  (to  1840),  Spenser  (to 
18.57),  Bryant  and  Gay,  Schouler,  Von  Hoist,  Higginson;  M 'Master,  History  of 
the  American  People;  Oilman,  History  of the  American  People ;  Winsor,  Narratice 
and  Critical  History  ;  Williams,  Statesman's  Manual;  H.  H.  Bancroft,  History  of 
the  Pacific  Coast;  The  American  Commonwealth  Series;  Force,  Tracts  relating  to 
the  Colonies,  and  American  Arc/lives;  Poore,  Federal  and  State  Constitutions; 
Hazard,  Historical  Collections  ;  Neil),  English  Colonization  in  America ;  Dodge, 
English  Colonies  in  America;  Doyle, English  Colonies  in  America;  Burke,  English 
Settlements  in  America;  Holmes,  Annals  of  America;  Graham,  History  of  the 
United  States;  Marshall,  History  of  the  Colonies;  Palfrey,  History  of  Neie  Eng 
land;  Parkman's  Works;  Gordon,  History  of  the  Independence  of  the  United 
States;  Winsor,  Reader's  Handbook  of  the  Revolution;  Carrington,  Battles  of  the 
Revolution;  Ludlow,  War  of  American  Independence;  Frothingham,  Rise  of  the 
Republic;  Stoiy,  Commentaries;  Chalmers,  Annals  of  the  Colonies,  and  Revolt  of 
the  Colonies  ;  Scott,  Constitutional  Liberty  in  the  Colonies  ;  Journals  of  Congress, 
177U-S9;  Annals  of  Congress,  1789-182/t ;  Register  of  Debates  in  Congress,  182^-37 ; 
Congressional  Globe,  1833-72;  Congressional  Record,  1872-87;  American  State 
Papers  (to  1815) ;  Benton,  Abridged  Debates  of  Congress  (to  1850) ;  United  States 
Statutes  at  Large;  Revised  Statutes  of  the  United  States  ;  Niles,  Weekly  Register, 
1811-36;  Tribune  Almanac,  1838-87;  Appleton,  Annual  Cyclopxdia,  1861-86; 
Spofford,  American  Almanac,  1878-87;  M'Pherson,  Political  Manuals;  Greeley, 
Political  Text-Book,  18GO ;  Cluskey,  Political  Cyclopxdia,  1860;  Hamilton, 
Republic  of  the  United  States  ;  Renton,  Thirty  Years'  View  ;  Young,  American 
Statesman;  Johnston  History  of  American  Politics;  Stanwood,  History  of 
Presidential  Elections;  Porter,  Constitutional  History;  Story,  Commentaries  on 
the  Constitution ;  Kent,  Commentaries  on  American  Law ;  Wharton,  Commen 
taries  ;  Duer,  Constitutional  Jurisprudence;  Brownson,  American  Republic; 
Mnlford,  The  Nation;  The  Federalist;  Jameson,  Constitutional  Convention; 
"  Centz,"  Republic  of  Republics;  Tucker,  Blackstone's  Commentaries;  Curtis, 
Hiatory  of  the  Constitution;  Bancroft,  History  of  the  Constitution;  Elliot,  Debates ; 
Cooley,  Constitutional  Limitations,  Taxation,  and  Constitutional  Late;  Sedgwick, 
Statutory  and  Constitutional  Law;  Bump,  Notes  of  Constitutional  Decisions; 
Wilson,  Congressional  Government ;  Fiske,  American  Political  Ideas  ;  M'Crary, 
Election  Laics;  Rorer,  Inter-State  Law;  Lamphere,  American  Government; 
Counting  the  Electoral  Vote,  1787-1876;  M 'Knight,  Electoral  System;  Dillon, 
Municipal  Corporations  ;  Morse,  Citizenship  ;  1/alor,  Political  Cyclopxdia  ;  Bur- 
net,  Settlement  of  the  North-West  Territory,  1847;  Flint,  Geography  and  History 
of  the  Mississippi  Valley,  1828;  Histories  of  the  various  States;  Bishop,  History 
of  American  Manufactures;  Seybert,  Statistical  Annals ;  Pitkin,  Statistical  View, 
1816;  De  Bow,  Industrial  Record  of  the  South  and  West,  1852;  Eighty  Years' 
Progress  of  the  United  States,  1861;  First  Century  of  the  Republic,  1876;  Com 
pendium  of  the  Census,  for  1850,  1860, 1870,  and  1880 :  Walker,  Statistical  Atlas, 
1874  ;  Scvibner's  Statistical  Atlas,  1884;  Reports  of  the  Bureau  of  Statistics, 
1866-87;  Lyman,  Diplomacy  of  the  United  States;  Trescot,  Diplomacy  of  the 
Revolution,  and  Diplomatic  History,  1797-1801 ;  Baker,  Diplomatic  History, 
1861-65;  Reports  of  the  Secretary  of  the  Treasury;  Cooper,  History  of  the  Navy 
(to  1853);  Emmons,  History  of  the  Navy  (to  1853);  Preble,  History  of  the  American 
Flag;  Roosevelt,  Naval  History  of  the  War  of  1818;  Boynton,  History  of  the 
Navy,  1861-65 ;  Porter,  Naval  History  of  the  Civil  War ;  Williams,  History  of 
the  Negro  Race;  Wilson,  Rise  and  Fall  of  the  Slave  Power  ;  Goodell,  Slavery  and 
Anti-Slavery;  Hurd,  Laic  of  Freedom  and  Bondage;  Hammond  and  others,  The 
Pro-Slavery  Argument;  Stephens,  War  between  the  States;  Blaine,  Twenty  Years 
in  Congress  ;  Official  Records  of  the  Civil  War ;  Rebellion  Record ;  Personal 
Narratives  of  Grant,  Sherman,  M'Clellan,  J.  E.  Johnston,  Hood,  and  Beauregard; 
Reports  of  the  Committee  on  the  Conduct  of  the  War;  Scribner,  Campaigns  of  the 
Civil  War;  Rattles  and  Leaders  of  the  Civil  War;  Comte  de  Paris,  History  of 
the  Civil  War  in  America;  Greeley,  American  Conflict;  Draper,  History  of  the 
Civil  War  ;  Pollard,  Lost  Cause;  Davis.  Rise  and  Fall  of  the  Confederate  Govern 
ment;  American  State  Papers  on  Finance  (to  1828);  Bolles,  Financial  History 
of  the  United  States;  Sumner,  History  of  American  Currency;  Gouge,  Paper 
Money  in  the  United  States;  Spalding,  Legal  Tender  Paper  Money;  Knox,  United 
States  Notes;  H.  C.  Adams,  Public  Debts;  Gibbons,  Public  Debt  of  the  United 
States;  Reports  of  the  Secretary  of  the  Treasury;  Wells,  Internal  Revenue  Com 
mission  Report,  1866;  Taussig,  Protection  to  Young  Industries,  and  History  of 
the  Present  Tariff,  1860-83;  Young,  Tariff  Legislation  of  the  United  State's, 
1870;  Hadley,  Railroad  Transportation;  Poor,  Railroad  Manual;  Adams,  Rail 
roads:  their  Origin  and  Problems;  Hudson,  Railways  and  the  Republic;  Ely,  j 
Labour  Movement  in  America  ;  Reports  of  the  Bureaus  of  Statistics  of  the  various 
States. 


The  Presidents  and  Vice-  Presidents  of  the  United  States. 

Terms. 

Presidents. 

Vice-Presidents. 

1789-93 

1.  George  Washington,  Va. 

1.  John  Adams,  Mass. 

1793-97 

George  Washington. 

John  Adams. 

1797-1801 

2.  John  Adams,  Mass. 

2.  Thomas  Jefferson,  Va. 

1801-05 

3.  Thomas  Jefferson,  Va. 

3.  Aaron  Burr,  N.Y. 

1805-09 

Thomas  Jefferson. 

4.  George  Clinton,  N.Y. 

1809-13 

4.  James  Madison,  Va. 

George  Clinton  (d.  1812). 

1813-17 

James  Madison. 

5.  Elbridge  Gerry,  Mass,  (d.1814). 

1817-21 

5.  James  Monroe,  Va. 

6.  Daniel  D.  Tompkins,  N.Y. 

1821-25 

James  Monroe. 

Daniel  D.  Tompkins. 

1825-29 

6.  John  Quincy  Adams,  Mass. 

7.  John  Caldwell  Calhoun,  S.C. 

1829-33 

7.  Andrew  Jackson,  Tenn. 

John  C.  Calhcun,  (res.  1832). 

1833-37 

Andrew  Jackson. 

8.  Martin  Van  Buren,  N.Y. 

1837-41 

8.  Martin  Van  Buren,  N.Y. 

9.  Richard  Mentor  Johnson,  Ky. 

1841-15 

9.  William  Henry  Harrison,  O. 

10.  John  Tyler,  Va. 

(d.  1841). 

10.  John  Tyler. 

1845-19 

11.  James  Knox  Polk,  Tenn. 

11.  George  Mifflin  Dallas,  Pa. 

1849-53 

12.  Zachary  Taylor,  La.  (d.  1850). 

12.  Millard  Fillmore,  N.Y. 

13.  Millard  Fillmore. 

1853-57 

14.  Franklin  Pierce,  N.H. 

13.  William    Rufus   King,    Ala. 

(d.  1853). 

1857-61 

15.  James  Buchanan,  Pa. 

14.  John  Cabell  Breckinridge,  Ky. 

1861-65 

16.  Abraham  Lincoln,  111. 

15.  Hannibal  Hamlin,  Me. 

1865-69 

Abraham  Lincoln  (d.  1865). 

16.  Andrew  Johnson,  Tenn. 

17.  Andrew  Johnson. 

1869-73 

18.  Ulysses  Simpson  Grant,  111. 

17.  Schuyler  Colfax,  Ind. 

1873-77 

Ulysses  S.  Grant. 

18.  Henry  Wilson,  Mass.  (d.  1875). 

1877-81 

19.  Rutherford  Birchard  Hayes,  0. 

19.  William  Almon  Wheeler,  N.Y. 

1881-85 

20.  James    Abram    Garfield,    0. 

20.  Chester  Alan  Arthur,  N.Y. 

(d.  1881). 

21.  Chester  Alan  Arthur. 

1885-89 

22.  Grover  Cleveland,  N.Y. 

21.  Thomas  Andrews  Hendricks, 

Ind.  (d.  1885). 

The  following  paragraphs  contain  a  series  of  biographical  notes 
on  American  public  men,  furnishing  details  of  interest  which  could 
not  without  inconvenience  have  been  incorporated  in  the  foregoing 
continuous  history. 

ALLEN,  ETHAN,  was  born  in  Roxbury,  Conn.,  Jan.  10, 1737.  He  removed 
about  1766  to  Vermont,  where  he  became  a  leader  of  the  Vennonters, 
or  "  Green  Mountain  Boys,"  in  their  struggle  against  New  York.  In  1775 
he  was  the  leader  of  the  party  which  surprised  Ticonderoga.  He  was 
captured  in  1775,  sent  to  England,  and  not  exchanged  until  1778.  He  died 
at  Burlington,  Vt.,  Feb.  12,  1789.  He  had  published  a  number  of  somewhat 
eccentric  pamphlets,  either  personal  or  attacks  on  Christianity.  —  See 
Spark's  American  Biography,  vol.  i. 

ANDREW,  JOHN  ALBION  (1818-1867),  governor  of  Massachusetts  from  1861 
to  1866,  was  born  at  Windham,  Me.,  May  31,  1818.  He  became  a  graduate 
of  Bowdoin  College  in  1837,  and  was  admitted  to  the  bar  in  Boston  in  1840. 
He  entered  political  life  as  a  Whig,  and  the  intensity  of  his  anti-slavery 
convictions  stood  in  his  way  until  1859,  when  he  was  sent  to  the  State 
legislature.  In  1860  he  was  elected  governor.  Foreseeing  the  coming 
struggle,  he  organized  and  equipped  the  militia  of  the  State,  and  urged  the 
other  New  England  governors  to  do  likewise.  Lincoln's  call  for  troops  was 
received  at  Boston,  April  15;  Andrew  had  volunteers  in  motion  the  next 
morning ;  on  the  afternoon  of  the  16th  three  regiments  were  ready ;  the 
Massachusetts  Sixth  left  Boston  on  the  17th,  fought  its  way  through  Balti 
more  on  the  19th,  and  reached  Washington  the  same  day.  All  through  the 
war,  Andrew's  devotion  to  his  duties  was  indefatigable,  and  it  is  to  his  influ 
ence  that  Massachusetts  owes  her  place  of  pre-eminence  in  that  great  struggle. 
He  died  suddenly  of  apoplexy,  October  30,  1867.  P.  W.  Chandler  has  written 
a  memoir  of  Andrew,  and  A.  S.  Brown  a  sketch  of  his  official  life. 

ARNOLD,  BENEDICT,  was  born  at  Norwich,  Conn.,  Jan.  3,  1740.  His  dis 
position  was  unruly  in  his  boyhood.  When  the  revolutionary  war  broke 
out,  he  entered  the  army,  and  soon  became  a  colonel.  He  was  sent  with 
a  detachment  through  the  Maine  wilderness  to  assist  Montgomery,  and  was 
severely  wounded  in  the  assault  on  Quebec  in  December,  1775.  He  was 
discontented  because  his  promotion  was  slow,  and  still  more  because  he  had 
not  sufficient  opportunity  for  pecuniary  advantage.  Distinguishing  himself 
at  Bemis  Heights  and  Stillwater,  though  then  under  arrest,  he  asked  and 
obtained  command  of  the  post  of  West  Point,  the  key  to  the  Hudson  river. 
He  offered  to  betray  this  post  to  Clinton,  but  the  negotiations  were  detected, 
and  Clinton's  agent,  Andre1,  was  captured  and  hanged  as  a  spy,  while  Arnold 
escaped  to  the  British  lines.  He  was  given  a  rank  in  the  British  army  cor 
responding  to  that  which  he  had  abandoned,  and  commanded  two  plunder 
ing  expeditions.  It  was  not  easy  to  induce  other  British  officers  to  serve 
with  him,  and  he  went  to  England,  where  he  seems  not  to  have  fared  much 
better.  He  died  in  London,  June  14,  1801.  His  Life,  in  Spark's  American 
Biography,  gives  the  usual  American  estimate  of  him  ;  but  a  more  apologetic 
biography,  by  a  descendant,  has  recently  been  published. 

ARTHUR,  CHESTER  ALAN  (1830-1886),  president  from  1881  to  1885,  was  born 
in  Fairfleld,  Vt.,  October  5,  1830,  his  father  being  a  Baptist  minister  who 
had  immigrated  from  Ireland.  After  graduating  at  Union  College  in  1848, 
he  was  a  teacher  for  several  years,  and  was  admitted  to  the  bar  in  New 
York  in  1853.  He  rapidly  obtained  repute  as  a  lawyer,  particularly  by  his 
management  of  the  cases  of  fugitive  slaves  ;  and,  as  quartermaster-general 
of  the  State  of  New  York  during  the  first  two  years  of  the  civil  war, 
charged  with  the  duty  of  arming,  equipping,  and  transporting  the  troops  of 
the  State,  he  obtained  a  reputation  even  higher.  He  became  an  active 
political  leader  in  the  Republican  organization  of  New  York  city,  and  was 
appointed  collector  of  the  port  by  President  Grant  in  1871.  Refusing  to 
abstain  from  active  political  work,  he  was  removed  in  1878  by  President 
Hayes  ;  and  in  1880,  when  Garfield  had  been  nominated  by  the  Republican 
convention,  Arthur  was  nominated  for  the  vice-presidency,  in  order  to 
propitiate  the  supporters  of  Grant.  He  was  elected  with  Garfield  in  Novem 
ber  and  inaugurated  in  the  following  March,  and  became  president  when 
Garfield  died  (Sept.  19).  He  proved  an  exception  to  the  rule  that  vice-presi 
dents  succeeding  to  the  office  of  president  have  been  failures.  To  him  be 
longs  the  credit  of  a  quiet,  dignified,  and  successful  administration  of  public 
affairs,  and,  above  all,  the  inception  of  the  reform  of  the  civil  service 
system.  He  carried  out  the  Pendleton  Act  for  that  purpose  with  honest 
good-will,  and  gave  it  an  impetus  which  it  is  not  likely  ever  to  lose.  He 
quieted  the  growing  ill-feeling  between  his  country  and  others  as  to  South 
American  affairs.  The  presence  of  British  representatives  at  the  hundredth 
anniversary  of  the  surrender  of  a  British  army  at  Yorktown  had  a  certain 
awkwardness,  until  the  president's  tact  and  good  feeling  relieved  the  pressure 
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convention  of  18S4  was  the  leading  competitor  for  the  nomination,  which 
finally  fell  to  Elaine.  He  died  in  New  York  city,  November  18,  1886. 

BELL,  JOHN,  was  born  near  Nashville,  Tenn.,  Feb.  15,  1797,  and  died  near 
the  same  place,  Sept.  10,  1869.  He  graduated  at  Nashville  in  1814,  became  a 
lawyer,  and  served  in  the  house  of  representatives,  1829-41,  and  in  the  senate, 
1847-59,  acting  as  secretary  of  war  froin  March  to  October  1841.  He  was 
nominated  for  the  presidency  in  1860,  and  was  defeated. 

BENTON,  THOMAS  HART  (1782-1858),  was  born  near  Hillsborough,  N.C., 
March  14,  1782.  Removing  to  Tennessee  in  1799,  he  studied  law,  was 
admitted  to  the  bar,  and  entered  the  life  of  a  frontier  lawyer  and  politician. 
Andrew  Jackson,  then  the  leading  figure  of  Nashville,  made  him  his  aide-de- 
camp,  and  obtained  for  him  the  command  of  a  Tennessee  regiment. 
Quarrels  and  a  street-fight  in  1813,  in  which  Jackson  was  nearly  killed,  made 
Tennessee  an  unpleasant  residence  for  Benton,  and,  after  two  years  of  service 
as  lieutenant-colonel  of  a  United  States  regiment,  he  settled  in  St  Louis,  Mo. 
From  1821  to  1851  he  served  as  United  States  senator  from  Missouri.  During 
all  this  period  he  was  one  of  the  most  prominent  members  of  the  senate.  He 
became  a  recognized  leader  of  the  Democratic  party,  and  on  the  entrance  of 
Jackson  into  national  politics,  he  became  one  of  his  warmest  supporters. 
Benton's  knowledge  of  Spanish  laud-law  made  him  an  authority  on  all  sub 
jects  into  which  that  question  entered ;  and  his  sympathy  with  the  feelings 
of  the  Western  settlers  made  him  their  mouth-piece  on  all  such  matters  as 
the  proposed  annexation  of  Oregon.  His  pronounced  aversion  to  all  forms  of 
paper  currency  procured  him  the  popular  name  "Old  Bullion,"  in  which  he 
took  great  satisfaction.  Benton  was  always  a  pronounced  Union  man,  and, 
when  the  slavery  struggle  had  gone  far  enough  to  make  the  thought  of  dis 
union  a  political  possibility,  his  supremacy  in  Missouri  was  over.  He  was 
defeated,  after  forty  ballots,  in  the  attempt  to  return  to  the  senate  for  a  new 
term  in  1851.  He  served  in  the  house  of  representatives,  1853-55,  but  was 
defeated  in  the  next  election  as  well  as  in  the  election  for  governor  in  1856. 
He  died  at  Washington,  April  10,  1858.  He  has  left  two  works  of  political 
value.  Thirty  Yean  in  the  United  States  Senate  (2  vols.),  and  a  most  useful 
Abridgment  of  the  Debates  in  Congress  from  1789  until  1850  (16  vols.).— See 
Roosevelt's  Life  of  Benton,  in  the  American  Statesmen  Series. 

BOONE,  DANIEL,  born  in  Bucks  county,  Pa.,  Feb.  11, 1735,  emigrated  to 
North  Carolina,  penetrated  the  wilderness  of  Kentucky  and  began  the 
settlement  of  that  region,  and  died  in  Missouri,  Sept.  20, 1820.  Unlettered, 
but  of  strong  native  intelligence,  simple  honesty,  courage,  and  coolness,  he 
has  become  the  type  of  his  class. 

BRAGG,  BRAXTON  (c.  1815-1876),  American  officer  and  general  in  the  Con 
federate  service,  was  born  in  Warren  County,  N.  C. ,  about  1815.  He  graduated 
at  West  Point  in  1837,  served  in  Florida  and  elsewhere  for  several  years, 
and  so  distinguished  himself  in  the  Mexican  war,  particularly  at  Bueua 
Vista,  as  to  reach  the  rank  of  lieutenant-colonel  by  brevet.  He  resigned 
and  retired  to  private  life  in  1856,  but  entered  the  Confederate  service  at 
the  outbreak  of  the  civil  war  with  the  rank  of  brigadier-general.  He  com 
manded  at  Pensacola,  but  was  transferred  to  the  west  in  1862,  soon  reaching 
the  full  grade  of  general  in  command  of  the  department  of  Mississippi.  Just 
after  Lee  had  begun  his  first  attempt  to  invade  the  North  in  the  east,  Bragg 
began  a  similar  attempt  in  the  west.  Passing  to  the  east  of  the  Union  line 
in  southern  Tennessee,  he  moved  northward  into  Kentucky,  threatening 
Cincinnati,  and  remaining  in  Kentucky  from  August  until  October.  The 
battle  of  Perryville  (Oct.  8)  forced  him  to  retreat  into  Tennessee,  but  he 
carried  off  enormous  trains  of  captured  property  and  booty.  Returning  late 
in  the  year  towards  Nashville,  he  met  Rosecrans  in  the  battle  of  Murfrees- 
boro  or  Stone  River  (Dec.  31,  1862-Jau.  2,  1863).  It  was  very  nearly  a  drawn 
battle,  but  Rosecraus  held  the  ground,  and  slowly  gained  possession  of  the 
important  point  of  Chattanooga  during  1863.  Following  Bragg  beyond  it 
into  Georgia,  he  was  met  and  beaten  in  the  battle  of  Chickamauga  (Sept. 
19-20,  1863),  and  Bragg,  pursuing  in  his  turn,  formed  the  siege  of  Chat 
tanooga.  Grant  replaced  Rosecrans,  and  beat  Bragg  in  the  battles  of  Look 
out  Mountain  and  Missionary  Ridge  (Nov.  23-25,  1803),  relieving  the  Union 
army.  Bragg  was  then  succeeded  by  Johnston,  and  took  little  further  active 
part  in  the  war.  The  Confederate  president,  Davis,  retained  Bragg  at  Rich 
mond  as  military  adviser.  He  died  at  Galveston,  Texas,  Sept.  27,  1876. 

BRECKINRIDGE,  JOHN  CABELL  (1821-1875),  vice-president  of  the  United 
States  from  1857  to  1861,  was  born  near  Lexington,  Ky.,  Jan.  21,  1821.  He 
was  admitted  to  the  bar,  served  as  major  in  the  Mexican  war,  and  was  a 
Democratic  member  of  the  house  of  representatives  from  1851  to  1855.  He 
was  elected  vice-president  in  1856  by  the  Democrats.  In  1860  he  was  nomin 
ated  for  the  presidency  by  the  Southern  wing  of  the  Democratic  party,  but 
was  defeated.  Elected  United  States  senator,  he  took  his  seat  at  the  special 
session  of  July  4, 1861,  left  it  (Aug.  6)  to  enter  the  Confederate  army,  and  was 
expelled  from  the  senate  Dec.  4.  He  served  at  Murfreesboro  and  Chicka 
mauga,  and  in  the  east,  and  in  1865  became  the  Confederate  secretary  of  war. 
For  a  time  he  was  in  Europe,  but  returned  in  1868,  and  died  May  17,  1875. 

BUCKINGHAM,  WILLIAM  ALFRED  (1804  -1875),  governor  of  Connecticut,  was 
born  in  Lebanon,  Conn.,  May  28,  1804.  In  1858  he  was  elected  governor,  and 
served  until  1866.  He  refused  further  re-election,  and  retired  to  private 
life  until  1869,  when  the  Republicans  of  his  State  sent  him  to  the  United 
States  senate,  where  he  remained  until  1875,  the  year  of  his  death.  His 
energy  and  foresight,  as  the  "war  governor"  of  his  State,  did  for  Con 
necticut  what  Andrew's  did  for  Massachusetts. 

BURNSIDE,  AMBROSE  EVERETT  (1824-1881),  general  in  the  Federal  army, 
•was  born  at  Liberty,  Ind.,  May  23,  1824.  Alter  graduating  at  West  Point 
in  1847,  he  served  in  the  Mexican  war  and  on  frontier  duty  until  1853,  when 
he  resigned.  For  five  years  he  was  engaged  in  the  manufacture  of  fire 
arms  in  Rhode  Island,  and  for  the  next  three  years  in  the  management 
of  the  Illinois  Central  Railway  Company.  He  entered  the  civil  war  as 
colonel  of  Rhode  Island  volunteers,  was  given  command  of  the  laud  forces 
operating  on  the  North  Carolina  coast,  at  Roauoke  Island  and  elsewhere, 
and  as  major-general  commanded  the  ninth  corps  of  the  army  of  the 
Potomac  in  the  Antietam  campaign.  His  management  of  the  left  wing  in 
the  final  battle  has  been  severely  criticized  by  M'Clellan,  on  the  ground  of 
his  slowness.  When  M  'Clellan  was  relieved  of  the  command  of  the  army  in 
November  1862,  Buruside  was  made  his  successor.  He  undertook  to  follow  the 
•direct  road  to  Richmond,  across  the  Rappahannock  and  through  Fredericks- 
burgh.  He  had  hardly  reached  Falmouth,  opposite  Fredericksburgh,  when 
Lee  had  begun  his  lines  of  defence  on  the  hills  behind  Fredericksburgh. 
Burnside's  army  crossed  the  river  Dec.  10-11,  and  Lee  made  the  assault  De 
cember  13.  Franklin  on  the  left  broke  through  the  Confederate  lines,  but 
could  not  hold  his  ground  ;  Sunnier  and  Hooker  led  their  men  to  the  most 
dreadful  slaughter  of  the  war.  On  the  night  of  the  15th  of  December  the 
Union  forces  were  withdrawn  across  the  river,  and  Burnside  resigned  his 
command  late  in  the  following  month,  being  succeeded  by  Hooker.  Burn- 
side  served  in  the  west  during  the  year  1803,  and  commanded  the  ninth  corps 
under  Grant  during  the  final  Virginia  campaigns.  Re-entering  civil  life,  he 
served  as  governor  of  Rhode  Island,  1866-69,  and  as  United  States  senator, 
from  1875  until  his  death  in  Rhode  Island,  September  13,  1881. 


BURR,  AARON  (175C  1836),  vice-president  of  the  United  States  from  1801 
to  1805,  was  born  at  Newark,  N.J.,  Feb.  C,  1750,  being  the  son  of  Rev. 
Aaron  Burr,  president  of  Princeton  College,  and  grandson  of  Rev.  Jonathan 
Edwards.  He  graduated  at  Princeton  in  1772,  served  as  an  officer  in  the 
revolutionary  army,  becoming  lieutenant-colonel,  and  in  1779  resigned  and 
studied  law.  He  began  practice  in  New  York,  where  the  leading  lawyers 
were  disfranchised  or  under  a  cloud  by  reason  of  Toryism,  and  was  successful 
almost  at  once,  his  leading  competitor  being  Hamilton.  He  was  a  Re 
publican  United  States  senator,  1791-97,  and  introduced  into  the  Republican 
party  of  his  State  that  semi-military  organization  which  now  marks  all 
successful  parties.  Presidential  electors  were  then  generally  chosen  by 
State  legislatures,  and  Burr's  skilful  management  obtained  a  legislature  in 
1800  with  a  Republican  majority.  The  Republican  leaders  at  Washington 
at  once  named  him  as  the  candidate  to  be  voted  for  with  Jefferson.  All  the 
Republican  electors  voted  for  the  two,  giving  them  a  majority  of  the  elec 
toral  votes,  73  each.  But  this,  as  the  constitution  then  stood  (§  120),  elected 
neither ;  the  house  of  representatives  was  to  choose  between  them.  The 
house  had  a  Federalist  majority,  and  was  disposed  to  make  Burr  president, 
in  order  to  baulk  Jefferson  and  his  party.  It  was  not  until  the  36th  ballot 
that  Jefferson  was  chosen,  and  Burr  never  recovered  his  party's  confidence. 
He  was  not  re-nominated  in  1804 ;  and  in  the  same  year  he  shot  his  great 
rival,  Hamilton,  iu  a  duel  near  New  York  city.  In  1807  he  was  tried  for  an 
expedition  against  Mexico,  but  was  acquitted.  For  some  years  he  lived 
abroad,  but  in  1812  he  returned  to  New  York  city  and  resumed  the  practice 
of  law.  He  died  on  Staten  Island,  N.Y.,  Sept.  14,  1836.  Burr's  great 
ability,  his  influence  over  young  men  and  over  women,  the  immorality  of  his 
private  life,  the  misfortunes  of  his  career  and  the  stoical  patience  with 
which  he  bore  them,  have  made  him  a  remarkable  figure  iu  American 
history.  He  is  buried  at  Princeton,  N.J.— See  Parton's  Life  of  Burr, 
Knapp's  Life  of  Burr,  Davis's  Memoir  of  Burr,  and  Private  Journal  of  Burr. 

COLFAX,  SCHUYLER,  vice-president  of  the  United  States  from  1869  to 
1873,  was  born  in  New  York  city,  March  23, 1823.  At  the  age  of  thirteen  he 
removed  to  South  Bend,  Ind.,  studied  law,  became  a  newspaper  editor,  and 
entered  political  life  as  a  Whig,  afterwards  a  Republican.  Defeated  in  the 
Congressional  election  of  1851,  he  was  successful  at  the  next,  and  served  in 
the  house  of  representatives  from  1855  to  1869.  He  was  speaker  of  the 
house  from  1863  to  1869.  In  1868  he  was  nominated  by  the  Republicans 
for  the  office  of  vice-president,  and  was  elected,  serving  until  1873.  He 
died  Jan.  13,  1885.  See  Martin's  Life  of  Coif  ax  (1868). 

CRAWFORD,  WILLIAM  HARRIS,  American  statesman,  was  born  in  Amherst 
county,  Va.,  Feb.  24,  1772,  but  removed  to  Georgia  while  still  a  boy.  He 
was  admitted  to  the  bar,  served  in  the  State  legislature,  1803-7,  in  the 
United  States  senate,  1807-13,  as  minister  to  France,  1813-15,  as  secretary 
of  war,  1815-16,  and  as  secretary  of  the  treasury,  1816-25.  He  was  one  of 
the  leading  aspirants  to  the  presidency  in  1816,  but  Monroe  obtained  the 
nomination  by  a  small  majority.  As  the  end  of  Monroe's  second  term 
approached,  it  was  thought  that  Crawford  would  certainly  be  his  successor. 
In  1823  he  was  stricken  with  paralysis ;  but  his  friends  endeavoured  to  con 
ceal  his  condition,  and  pressed  him  for  the  caucus  nomination  in  1824.  He 
obtained  it,  but  it  did  him  little  service.  Indeed,  the  struggle  really  put  an 
end  to  the  Congressional  caucus  as  a  nominating  body.  On  his  defeat  he 
retired  from  national  politics,  serving  as  State  judge  in  his  own  State  from 
1827  until  he  died  at  Elberton,  Ga.,  Sept.  15,  1834.  See  J.  B.  Cobb's  Miscel 
lanies,  p.  131. 

GARFIELD,  JAMES  ABRAM  (1S31-18S1),  president  of  the  United  States 
in  1881,  was  born  at  Orange,  O.,  Nov.  19.  1831.  His  father  died  in  1833, 
leaving  Garfleld's  mother  to  support  four  children,  of  whom  the  future 
president  was  the  youngest.  He  learned  the  trade  of  a  carpenter,  earning 
some  little  additional  money  by  working  as  a  wood-chopper  and  as  a  driver  on 
the  canal.  At  the  age  of  eighteen,  he  entered  a  village  seminary,  working 
at  his  trade  and  at  odd  jobs  for  his  own  support.  After  preparing  himself  tor 
college,  he  carried  himself  in  like  manner  through  Williams  College,  gradu 
ating  in  1856.  He  then  became  a  professor  in,  and,  after  one  year,  presi 
dent  of,  Hiram  College,  0.,  where  he  remained  until  1861.  During  this 
period  he  studied  law,  and  was  admitted  to  the  bar.  He  had  also  become 
a  recognized  leader  of  the  Republican  party  of  the  State,  being  elected  to 
the  State  senate  for  1860-61.  Entering  the  army  as  colonel  of  an  Ohio 
regiment  in  1861,  he  served  in  Kentucky  and  Tennessee,  soon  becoming 
brigadier-general  and  chief  of  staff  to  General  Rosecrans.  At  Chickamauga 
he  particularly  distinguished  himself,  riding  to  Thomas's  head-quarters  after 
the  retreat  of  the  rest  of  the  army,  and  taking  part  in  the  gallant  stand 
made  by  "the  Rock  of  Chickamauga."  For  his  services  he  was  promoted 
to  the  rank  of  major-general.  He  resigned  in  December  1863,  to  take  his 
seat  in  the  house  of  representatives,  to  which  he  had  been  elected  by  his 
district  in  northern  Ohio.  This  seat  he  never  really  left.  He  was  re-elected 
steadily  for  the  remainder  of  his  life,  his  last  term  closing  with  the  date 
of  his  inauguration  as  president.  Just  before  this  last  event  in  his  career, 
he  was  elected  United  States  senator  by  the  legislature  of  Ohio,  but  never 
took  his  seat.  From  his  entrance  to  Congress  in  1863  he  was  one  of  the  most 
prominent  Republican  members  ;  and  in  1875,  when  the  Republicans  became 
for  the  first  time  since  1860  a  minority  in  the  lower  House,  he  became  their 
recognized  leader  there.  In  the  Republican  convention  of  1880  he  was  ulti 
mately  nominated  by  399  votes  out  of  756,  and  in  November  he  was  elected 
by  an  electoral  vote  of  214  to  155  for  Hancock.  He  had  always  protested 
against  the  system  which  made  the  advice  of  administration  senators  the 
controlling  factor  in  appointments  to  office ;  and  yet,  from  the  moment  of 
his  inauguration,  he  found  himself  entangled  in  a  conflict  about  appoint 
ments  with  the  senators  from  New  York.  In  the  midst  of  the  newspaper 
excitement  on  this  subject,  a  disappointed  office-seeker  shot  the  president  in 
the  Baltimore  and  Potomac  railway  station,  July  2,  1881.  After  lingering 
through  a  Washington  summer,  he  was  removed  (Sept.  6)  to  Long  Branch, 
where  he  died  on  Sept.  19. 

GRANT,  ULYSSES  SIMPSON  (1822-1885),  lieutenant-general  in  the  United 
States  army  and  president  of  the  United  States  from  1869  to  1877,  was  born 
at  Point  Pleasant,  O.,  April  27,  1822.  He  had  but  a  slight  education  in  his 
early  youth,  but  graduated  at  West  Point  in  1843.  He  served  in  the  Mexican 
war  with  credit,  and  in  routine  service  until  1854,  when  he  resigned,  having 
then  the  rank  of  captain.  His  attempts  to  engage  in  farming  near  St  Louis 
and  in  the  leather  trade  at  Galena,  111.,  were  not  successful ;  and,  when  the 
civil  war  broke  out,  he  was  the  last  man  whom  his  brother  officers  would 
have  picked  out  as  the  coming  hero  of  the  war.  With  some  difficulty  he 
obtained  a  commission  as  colonel  of  an  Illinois  regiment,  but  was  soon  ad 
vanced  to  the  rank  of  brigadier-general,  having  his  head-quarters  at  Cairo, 
111.  From  this  point  he  made  incursions  into  the  hostile  territory,  his  first 
serious  affair  being  at  Belmont,  Mo.,  Nov.  7, 1861,  which  was  at  best  a  drawn 
battle.  The  Confederate  line  ran  through  southern  Kentucky,  and  was 
penetrated  by  the  Tennessee  river,  of  whose  mouth  Grant  had  possession. 
Estimating  the  opportunity  correctly,  he  obtained  permission,  with  much 
difficulty,  to  attempt  to  secure  control  of  the  whole  Tennessee  river.  Flag- 
officer  Foote,  with  seven  gunboats  and  a  number  of  transports,  conveyed 
Grant's  force  up  the  river  and  captured  Fort  Henry,  which  commanded  the 
point  where  the  Confederate  line  crossed  the  Tennessee  river  (Feb.  6, 1862). 
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A  distance  of  but  seven  miles  separated  the  rifle-pits  around  this  fort  from 
those  of  Fort  Donelson,  which  commanded  the  point  where  the  Confederate 
line  crossed  the  Cumberland  river.  Marching  overland  with  about  15,000 
men,  Grant  invested  Fort  Donelson,  and  began  the  first  Federal  siege  of  the 
war.  The  surrender  of  the  fort  (Feb.  16)  broke  up  the  Confederate  line 
and  forced  it  back  into  southern  Tennessee.  Grant  was  more  popular  with 
the  general  public  than  with  his  superiors,  and  his  experience  with  them 
was  so  unpleasant  that  he  asked  to  be  relieved.  Matters  were  patched  up, 
and  he  was  allowed  to  push  southward.  Here  the  battle  of  Pittsburgh 
Landing,  in  which  Grant  seems  to  have  been  taken  by  surprise,  intensified 
the  doubts  his  superiors  had  of  his  capacity,  and  he  was  for  some  time  under 
a  cloud,  Halleck  assuming  command  himself,  and  really  retiring  Grant  for 
some  months.  A  fully  counterbalancing  result  of  the  battle  was  the  establish 
ment  of  perfect  sympathy  between  Grant  and  Sherman,  who  had  shared  its 
dangers  and  what  odium  had  come  out  of  it.  Grant  himself  has  written 
that,  in  the  Mexican  war,  his  service  "gave  no  indication  that  he  would 
ever  be  equal  to  the  command  of  a  brigade,"  and  that  in  1861  he  "  had 
never  looked  at  a  copy  of  tactics  since  his  graduation."  His  training  for 
supreme  command  was  now  completed,  and  it  had  qualified  him  for  the 
defence  of  Corinth,  to  which  all  his  subsequent  successes  may  be  directly 
traced.  Left  there  almost  in  isolation,  and  exposed  to  the  attacks  of  all 
the  forces  which  the  Confederates  chose  to  bring  against  him,  his  suc 
cessful  battles  of  luka  (Sept.  19,  1862)  and  Corinth  (Oct.  3-5)  left  him 
master  of  the  route  along  the  Mississippi.  In  January  1863  Grant  and 
Sherman  succeeded  in  taking  the  west  bank  of  the  Mississippi  to  a  point 
opposite  Vicksburgh.  Failing  to  reduce  the  city  from  this  point,  Grant 
crossed  the  river  below  Vicksburgh  in  April,  and  began  the  remarkable 
campaign  which  ended  with  the  surrender  of  Pemberton.  It  showed  that 
he  had  strategic  ability  as  well  as  fighting  power,  and  that  he  was  able  to 
discern  the  characteristics  of  his  opponents  and  to  calculate  on  their  prob 
able  errors,  and  it  gave  him  an  official  as  well  as  a  popular  respect  which 
he  never  lost.  Followed  by  the  victories  of  Lookout  Mountain  and  Mis 
sionary  Ridge,  it  made  him  the  acknowledged  leader  of  the  United  States 
armies,  and  his  appointment  as  lieutenant-general  and  commander-in-chief 
was  a  foregone  conclusion.  When  Grant  assumed  command  in  Virginia  in 
March  1864,  Lee's  unaccustomed  tendency  to  maintain  a  strict  defensive 
showed  his  underlying  consciousness  that  he  had  before  him  at  last  a  man 
who  was  ready  and  willing  to  answer  an  attack  by  a  counter-attack.  Grant's 
military  ability  had  now  reached  its  highest  developments  :  he  handled  his 
120,000  men  with  as  complete  control  as  he  had  shown  with  his  15,000  at 
Donelson.  It  is  not  probable  that  anything  but  the  vigour  and  intensity 
of  Grant's  operations  could  have  met  successfully  the  problem  offered  to  any 
commander  by  Lee  behind  intrenchments  arranged  by  himself  and  manned 
by  the  army  of  northern  Virginia,  or  could  have  reduced  that  army  to  the 
condition  which  it  presented  in  the  winter  of  1864-65.  The  end  of  the  war 
and  the  death  of  President  Lincoln  left  Grant  the  foremost  man  of  the 
North  and  West,  and  it  was  really  inevitable  that  he  should  be  elected 
president  in  1868.  From  the  moment  of  Lee's  surrender  the  people  had 
shown  a  disposition  to  put  upon  his  shoulders  any  work  which  called  for 
prompt  completion.  The  Republican  leaders  relied  on  him  to  hold  all  that 
had  been  secured  by  the  war  until  the  Congressional  plan  of  reconstruction 
should  be  fully  carried  out,  and  he  did  the  work  as  probably  no  other  man 
could  have  done  it.  His  public  life  is  really  the  history  of  the  country  for 
the  eight  years  after  1869,  and  its  errors  were  largely  the  result  of  the 
intrusion  of  some  of  his  best  personal  qualities  into  it.  The  rule  in  the 
civil  service  still  was  that  of  appointment  by  favour  of  the  political  leaders 
of  the  dominant  party ;  Grant,  bewildered  by  the  constant  and  tremend 
ous  pressure  for  appointments,  undoubtedly  selected  some  men  who  were 
no  credit  to  his  administration  ;  when  the  appointment  had  been  made,  his 
own  bitter  experience  of  unjust  criticism  led  him  to  look  with  suspicion 
on  any  accusation  against  those  whom  he  had  appointed ;  and  his  military 
habits  of  unquestioning  obedience  gave  him  a  tendency  to  expect  the  same 
thing  from  men  in  politics,  and  to  regard  independence  as  a  sort  of  treason, 
disqualifying  the  man  guilty  of  it  for  any  useful  criticism.  His  second  term 
was  therefore  filled  with  scandals  which  are  likely  to  overshadow  the  solid 
and  enduring  achievements  of  his  first.  Retiring  to  private  life,  he  found 
needed  rest  in  a  tour  of  the  world  ;  he  was,  however,  a  candidate  for  the 
Republican  nomination  for  the  presidency  in  1880,  and  engaged  in  business 
in  which  he  had  no  experience,  and  in  which  he  lost  his  all.  Attacked 
by  an  incurable  disease,  he  spent  his  last  few  months  of  life  in  the  prepara 
tion  of  his  autobiography,  knowing  that  its  sale  would  be  so  large  as  to  put 
his  family  out  of  reach  of  pecuniary  distress.  He  died  at  Mount  M'Gregor, 
N.Y.,  July  23,  1885. 

HANCOCK,  WINFIELD  SCOTT  (1824-1886),  American  officer,  was  born  in 
Montgomery  county,  Pa.,  Feb.  14,  1824.  He  graduated  at  West  Point  in 
1844,  served  with  credit  in  Scott's  campaign  in  Mexico  and  on  frontier  duty 
until  1861,  when  he  held  the  rank  of  captain.  Having  been  appointed  briga 
dier-general  of  volunteers  in  1861,  he  served  in  the  army  of  the  Potomac 
throughout  its  existence.  For  distinguished  service  on  the  peninsula  and  at 
South  Mountain  and  Antietam,  he  was  given  a  division  and  the  rank  of 
major-general,  and  in  1863  he  was  placed  in  command  of  the  second  corps 
for  his  services  at  Fredericksburgh  and  Chancellorsville.  His  crowning  glory 
was  won  at  Gettysburg!!.  Reynolds  fell  on  the  first  day,  and  Hancock  was 
sent  forward  by  Meade  to  arrange  the  line  until  the  commander  could  arrive. 
On  the  second  and  third  days  Hancock  commanded  the  left  centre,  on 
Cemetery  Ridge,  where,  just  in  the  moment  of  victory,  he  was  severely 
wounded.  He  received  the  thanks  of  Congress,  and  returned  to  the  com 
mand  of  his  corps  early  in  1861,  in  time  to  take  part  in  Grant's  campaigns  of 
that  year.  He  distinguished  himself  again  and  again  at  the  Wilderness,  at 
Spotsylvania,  and  in  the  Cold  Harbor  and  Petersburg!!  operations.  At  the 
end  of  the  war  he  commanded  various  departments,  having  been  made  a 
major-general  in  the  regular  army.  From  September  1867  to  March  1868  he 
commanded  the  department  of  the  Gulf,  under  the  Reconstruction  Acts;  and 
certain  orders  issued  by  him,  particularly  those  of  Nov.  29  and  Dec.  5, 1867, 
declaring  that  the  military  power  was  meant  only  to  uphold,  not  to  control, 
the  civil  power,  and  declining  to  exercise  arbitrary  powers,  were  so  satis 
factory  to  the  Democratic  party  that  in  1880  it  nominated  him  for  the  presi 
dency.  He  was  defeated  by  Garfield,  but  retained  his  position  as  senior 
major-general  of  the  army,  and  the  warm  regard  of  the  country.  He  died 
at  Governor's  Island,  N.Y.,  Feb.  9,  1886. 

HESDRICKS,  THOMAS  ANDREWS  (1819-1885),  vice-president  of  the  United 
States  in  1885,  was  bom  in  Muskingum  county,  O.,  Sept.  7,  1819.  He  re 
moved  with  his  father  to  Shelby  county,  Ind.,  in  1822,  graduated  at  Hanover 
College  in  1841,  and  was  admitted  to  the  bar  in  1843.  He  was  a  member 
of  the  State  legislature  in  1848-49,  a  Democratic  member  of  the  house  of 
representatives,  1851-55,  and  commissioner  of  the  land  office,  1855-59.  He 
served  as  United  States  senator,  1863-69,  and  as  governor  of  Indiana, 
1873-77.  In  1876  he  was  nominated  for  the  office  of  vice-president  by  the 
Democrats,  but  was  defeated.  In  1876,  1880,  and  1884  he  was  a  prominent 
candidate  for  the  nomination  for  the  presidency ;  and  in  1884,  when  Cleve 
land  was  nominated,  he  consented  to  take  the  nomination  for  the  vice- 
presidency,  and  was  elected.  He  died  at  Indianapolis,  Ind.,  Nov.  25,  1885. 


HOOD,  JOHN  BELL  (1831-1879),  American  officer  in  the  Confederate  ser 
vice,  was  born  at  Owingsville,  Ky.,  June  29,  1831.  He  graduated  at  West 
Point  in  1853,  and  continued  to  serve  in  the  United  States  army  until  1861, 
when  he  entered  the  Confederate  service.  Rising  rapidly  from  a  first- 
lieutenancy  to  the  command  of  the  Texas  brigade,  he  distinguished  himself 
on  the  peninsula,  in  the  seven  days'  battles  at  Antietam,  and  at  Gettysburgh, 
where  he  lost  the  use  of  an  arm.  He  was  now  a  major-general,  and  was  sent 
to  command  a  division  in  Bragg's  army.  He  took  a  leading  part  in  the  battle 
of  Chickamauga,  where  he  lost  a  leg,  but  returned  to  duty  within  six  months. 
He  commanded  a  corps  during  Johnston's  retreat  before  Sherman,  in  the 
early  mouths  of  1864  ;  and,  when  Davis  had  decided  on  removing  Johnston, 
Hood  was  appointed  to  the  command  of  the  army.  He  accepted  reluctantly, 
and  his  position  was  not  a  pleasant  one.  He  succeeded  a  general  in  whom 
the  army  had  confidence ;  he  was  to  reverse  that  general's  policy,  and  he 
was  to  carry  out  a  plan  of  campaign  which  had  been  prepared  for  him  by 
the  Confederate  president.  His  obedience  was  painfully  accurate.  He 
assumed  the  offensive  as  soon  as  he  took  command,  fought  several  severe 
battles,  and  soon  found  himself  under  necessity  of  evacuating  Atlanta  (Sept. 
2,  1864).  Sherman  had  outflanked  him  ;  and  the  Confederate  administration 
came  to  the  desperate  resolution  of  ordering  him  to  move  west  and  then 
north  into  Tennessee.  He  was  checked  at  Franklin,  where  he  lost  many  of 
his  best  officers ;  and  in  the  final  battle  of  Nashville  (Dec.  15)  his  army  was 
completely  beaten,  and  almost  lost  its  organization.  The  command  of  its 
remnants  was  transferred  to  General  Richard  Taylor,  and  Hood  retired  from 
active  service.  He  died  of  yellow  fever  at  New  Orleans,  Aug.  30, 1879. 

HULL,  ISAAC  (1775-1843),  naval  officer,  was  born  at  Derby,  Conn.,  March  9, 
1775.  In  1798  he  became  lieutenant  in  the  new  navy  created  by  Congress 
during  the  difficulties  with  France.  He  served  with  credit  in  the  West 
Indies  and  Mediterranean,  and,  on  the  outbreak  of  war  in  1812,  was  captain 
of  the  frigate  "Constitution."  By  skilful  seamanship  he  escaped  the  close 
pursuit  of  five  British  vessels,  and  on  Aug.  19  he  captured  the  British  frigate 
"Guerriere"  off  Newfoundland,  after  a  conflict  in  which  the  "Guerriere" 
was  so  severely  cut  up  that  Hull  was  forced  to  burn  her.  A  gold  medal  was 
given  him  by  Congress.  He  died  at  Philadelphia,  Feb.  13, 1843. 

KNOX,  HENRY,  major-general  in  the  American  revolutionary  army,  was 
born  at  Boston,  July  25,  1750.  Beginning  life  as  a  bookseller,  he  com 
manded  an  independent  company  in  Boston,  and  was  made  an  engineer 
and  artillery  officer  by  Washington  at  the  opening  of  the  revolution.  Under 
his  charge  the  artillery  arm  of  the  service  came  to  be  of  essential  value. 
He  was  made  secretary  of  war  in  1785,  and  Washington,  on  becoming 
president  in  1789,  gave  him  the  same  office  under  the  new  Government.  He 
resigned  in  1794,  and  retired  to  private  life  in  Maine.  He  died  at  Thomaston, 
Me.,  Oct.  25, 1806.— See  Drake's  Life  ofKnox  (1874). 

LAWRENCE,  JAMES  (1781-1813),  captain  in  the  United  States  navy,  was 
born  at  Burlington,  N.J.,  Oct.  1, 1781,  and  entered  the  navy  as  a  midshipman 
in  1798.  He  commanded  the  "Hornet"  in  the  capture  of  the  "Peacock," 
Feb.  24, 1813.  Placed  in  command  of  the  frigate  "  Chesapeake,"  he  accepted 
the  challenge  of  Captain  Broke  of  the  "  Shannon  "  to  a  single  battle,  off 
Boston  harbour.  The  "Chesapeake"  was  captured,  and  Lawrence,  mortally 
wounded,  died  June  6, 18J  3. — See  Irving's  Spanish  Papers,  vol.  ii. 

M'CLELLAN,  GEORGE  BRINTON  (1826-1885),  general  in  the  United  States 
army,  was  born  at  Philadelphia,  Dec.  3, 1826.  He  graduated  at  West  Point 
in  1846,  served  in  the  Mexican  war  with  such  ability  as  to  win  the  brevet 
of  captain,  and  attained  full  rank  as  captain  in  1855.  His  services  until 
1857  were  mainly  scientific,  with  the  exception  of  a  military  report  on  the 
organization  of  European  armies  in  1856,  the  result  of  a  commission  from 
the  Government  to  follow  the  progress  of  the  Crimean  War.  In  1857  he 
resigned  and  entered  the  service  of  a  Western  railway,  becoming  its 
president.  At  the  outbreak  of  the  civil  war  he  was  engaged  by  Ohio  as 
major-general  commanding  her  volunteers,  and  was  soon  given  the  same 
rank  in  the  United  States  army  by  President  Lincoln.  It  fell  to  M'Clellan 
to  cross  into  West  Virginia  and  begin  the  campaign  there,  which  he  did 
during  the  early  summer,  the  campaign  ending  with  the  surrender  of  the 
Confederate  forces  at  Rich  Mountain  and  the  expulsion  of  the  opposing 
armies  from  his  department,  on  July  14,  1861.  This  sudden  and  brilliant 
success,  followed  almost  immediately  by  the  collapse  of  the  Manassas 
campaign  against  Richmond,  brought  M'Clellan  into  notice  as  the  most 
likely  leader  to  restore  public  confidence  in  the  army  of  the  Potomac.  He 
was  called  to  Washington,  given  command  of  the  army,  and,  when  Scott 
retired,  was  made  commander  of  all  the  armies  until  March  1862,  when  his 
command  was  reduced  again  to  the  army  of  the  Potomac.  The  winter  of 
1861-62  was  spent  in  organizing  his  new  army,  and  in  the  spring  he  was  at 
last  almost  forced,  by  public  outcry  and  the  impatience  of  the  administra 
tion,  to  attempt  the  task  of  wielding  the  weapon  which  he  had  created. 
Following  what  seems  now  the  most  feasible  method  of  attack  on  Richmond, 
M'Clellan  appears  to  have  begun  with  little  confidence  in  the  administration, 
and  it  was  not  long  before  the  administration  lost  confidence  in  him.  His 
campaign  on  the  peninsula  is  historical ;  but  the  time  involved  should  be 
taken  carefully  into  account  in  estimating  M'Clellan's  abilities.  It  was  on 
Sept.  2  that  he  was  recalled  and  given  command  of  "  all  the  troops  for  the 
defence  of  the  capital."  He  found  the  armies  in  almost  complete  confusion  ; 
he  organized  and  united  them,  marched  them  through  Maryland  to  its 
northern  border,  attacked  Lee's  rear  so  vigorously  at  South  Mountain  as  to 
force  him  to  turn  and  fight,  and  defeated  him  after  a  two  days'  battle ;  and 
all  this  work  was  done  in  fifteen  days,  Sept.  2-17.  He  was  removed,  how 
ever,  Nov.  7, 1862,  for  slowness  in  pursuing  Lee,  and  Burnside  became  his 
successor.  M'Clellan  was  nominated  for  the  presidency  in  1864,  and  had 
much  difficulty  in  reconciling  the  peace  platform  of  his  party  with  his  own 
feelings.  Defeated  by  Lincoln,  he  retired  to  private  business  as  a  civil 
engineer,  in  which  he  was  very  successful.  He  was  elected  governor  of  New 
Jersey  in  1877,  serving  1878-81.  He  died  at  Orange  Mountain,  N.J.,  Oct.  29, 
1885.  The  literature  in  attack  and  defence  of  his  military  reputation  is 
voluminous  ;  for  his  own  version  of  his  career  see  M'Clellan's  Own  Story. 

MARCY,  WILLIAM  LEARNED  (1786-1857),  was  born  at  Sturbridge,  Mass., 
Dec.  12,  1786.  He  graduated  at  Brown  University  in  1808,  was  admitted  to 
the  bar  in  1810,  and  began  practice  at  Troy,  N.  Y.  He  soon  became  a_  leading 
Democratic  politician,  and  one  of  the  "Albany  regency"  which  was 
supposed  to  control  the  action  of  the  party  in  New  York  State.  He  was 
United  States  senator  in  1831-32,  and  during  his  term  he  incidentally  made 
use  of  the  phrase  so  frequently  afterwards  heard,  "  To  the  victor  belong  the 
spoils."  He  resigned  to  become  governor  of  New  York,  1833-39.  He  was 
secretary  of  war  under  Polk,  1845-49,  and  secretary  of  state  under  Pierce, 
1853-57.  As  secretary  of  state  he  conducted  with  success  the  Koszta  case  in 
1854,  involving  a  collision  with  Austria  on  the  subject  of  the  right  of  expatria 
tion.  All  his  political  leanifigs  were  to  that  branch  of  the  Democratic  party 
in  New  York  which  made  the  strength  of  the  new  Republican  party  in  1856, 
and  he  would  have  been  its  natural  leader  if  he  had  followed  his  own 
convictions  on  the  Kansas-Nebraska  bill.  He  hesitated,  and  other  men  took 
his  place.  He  died  at  Ballston  Spa,  N.Y.,  July  4,  1857.— See  Jenkins'* 
Governors  of  New  York. 

MASON,  GEORGE  (1726-1792),  member  of  the  Federal  convention  of  1787, 
was  born  in  Fairfax  county,  Va.,  in  1726.  He  served  in  the  Virginia  conren- 
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tion  in  1775,  and  drafted  its  Declaration  of  Rights  and  Plan  of  Government. 
His  most  conspicuous  service  was  in  the  Federal  convention  of  1787,  of  which 
he  was  a  member.  He  took  part  in  most  of  the  debates,  and  exerted  a  strong 
influence  on  the  decision  of  almost  every  question  before  the  convention. 
Some  of  his  strongest  utterances  were  ou  the  subject  of  slavery,  and  his 
language  on  one  occasion  (Aug.  22)  might  have  served  as  a  model  to  an  anti- 
slavery  orator  of  later  times.  He  was  dissatisfied  with  the  constitution, 
and  opposed  its  ratification.  He  died  Oct.  7,  1792. 

MEADK,  GEORGE  GORDON  (1815-1872),  general  in  the  United  States  army, 
was  born  in  Cadiz,  Spain,  where  his  father  was  an  agent  of  the  United  States 
navy,  Dec.  30,  1815.  He  graduated  at  West  Point  in  1835,  and,  after  serving 
but  one  year  in  the  army,  resigned  to  begin  practice  as  a  civil  engineer. 
He  was  frequently  employed  by  the  Government,  and  re-entered  its  military 
service  in  1842.  He  served  with  distinction  on  the  staffs  of  Taylor  and 
Scott  in  the  Mexican  war,  and  in  scientific  work.  At  the  outbreak  of 
the  civil  war  he  was  placed  in  command  of  a  brigade  of  volunteers,  soon 
rising  to  the  command  of  a  division,  and  joining  his  fortunes  permanently  to 
those  of  the  army  of  the  Potomac.  He  led  his  division  through  the  seven 
days'  battles,  being  severely  wounded  at  Glendale,  through  the  Antietam 
campaign,  and  at  Fredericksburgh,  where  he  particularly  distinguished 
himself.  At  Chancellorsville  he  commanded  the  5th  corps;  and  when 
Hooker  resigned  the  command  of  the  army,  and  while  the  army  itself  was 
in  hasty  movement  northward  to  check  Lee's  invasion  of  the  North  in  1863, 
Meade  was  appointed  to  the  command.  He  accepted  it  with  the  greatest 
reluctance,  and  altogether  from  a  sense  of  duty.  He  had  inclined  to  fight 
on  the  line  of  Pipe  Creek,  to  the  south  of  Gettysburg!! ;  but  Reynolds  fell 
into  collision  with  Lee's  advance  at  Gettysburg!!,  other  corps  hurried  to 
support,  and  Gettysburg!!  became  historical.  When  Grant  assumed  general 
command  in  1864,  Meade  continued  to  command  the  army  of  the  Potomac 
under  him,  and  mutual  good-feeling  enabled  them  to  maintain  this  delicate 
relation  without  friction,  and  with  the  best  results.  At  the  close  of  the 
war,  being  major-general  in  the  regular  army,  he  commanded  the  military 
division  of  the  Atlantic  until  his  death  at  Philadelphia,  Nov.  6, 1872. 

MONTGOMERY,  RICHARD,  was  born  near  Raphoe,  Ireland,  Dec.  2,  1736, 
and  died  in  the  assault  on  Quebec,  Dec.  31,  1775.  He  served  in  the  British 
army  from  1754  to  1772,  when  he  retired,  emigrated  to  America,  and  settled 
in  New  York,  marrying  the  daughter  of  R.  R.  Livingston.  He  was 
appointed  a  brigadier-general  in  the  American  army  in  1775,  and,  for  his 
services  in  Canada,  was  made  a  major-general  the  same  year. 

MORGAN,  EDWIN  DENNISON,  governor  of  New  York,  was  born  at  Wash 
ington,  Mass.,  Feb.  8,  1811.  After  a  successful  career  as  a  merchant  in 
Hartford,  Conn.,  and  New  York  city,  he  served  in  the  New  York  State 
senate,  1850-53,  and  was  chairman  of  the  Republican  National  Committee, 
1856-64.  Elected  governor  of  New  York  in  1858,  he  served  through  the  year 
1862,  supervising  the  raising  and  equipment  of  about  £20,000  soldiers.  He 
was  United  States  senator,  1863-69.  He  died  Feb.  14,  1883. 

MORTON,  OLIVER  PERRY  (1823-1877X  one  of  the  leaders  of  the  Repub 
lican  party,  was  born  in  Wayne  county.  Ind.,  Aug.  4, 1823.  He  was  admitted 
to  the  bar  in  1847,  and  was  elected  a  circuit  judge  in  1852.  He  had  been  a 
Democrat,  but  became  a  Republican  in  1835,  and  was  the  Republican  candidate 
for  the  governorship  in  185U.  He  was  defeated,  and  in  1860  was  nominated 
for  the  office  of  lieutenant-governor,  with  the  understanding  that  the 
governorship  candidate  was  to  be  sent  to  the  United  States  senate,  if  possible. 
This  arrangement  took  effect,  and  Morton  was  left  to  fill  the  office  of  governor 
throughout  the  civil  war.  He  was  active  and  successful  in  raising  troops 
for  the  support  of  the  Federal  Government,  and  bold,  almost  to  recklessness, 
in  his  means  of  action.  He  knew,  or  at  least  believed,  that  his  political 
opponents  in  the  State  were  determined  to  support  the  Confederacy  by 
refusing  to  supply  any  more  troops  to  the  Federal  Government ;  and  the 
meeting  of  a  hostile  legislature  in  1863  brought  matters  to  a  head.  The  Re 
publicans  left  the  legislature,  thus  leaving  their  opponents  without  a  quorum; 
the  governor  ordered  money  for  war  expenses  to  be  borrowed  on  the  credit 
of  the  State ;  the  Democratic  attorney-general  and  the  State  Supreme  Court 
held  that  this  was  illegal,  but  the  indomitable  governor  borrowed  the  money 
on  his  personal  responsibility,  and  managed  the  State  government  without  a 
legislature.  The  borrowed  money  was  afterwards  repaid  by  the  State.  In 
1866  he  was  elected  to  the  United  States  senate,  and  remained  till  his  death, 
taking  a  prominent  part  in  every  debate,  and  exercising  a  strong  influence 
on  the  party  policy.  He  introduced  the  resolution  for  the  repeal  of  the 
twenty-second  joint  rule,  which  had  governed  the  count  of  the  electoral 
votes  since  1865.  He  died  at  Indianapolis,  Nov.  1,  1877. 

PINCKNEY,  CHARLES  (1758-1822),  American  statesman,  was  born  at 
Charleston,  S.C.,  March  9,  1758.  He  was  admitted  to  the  bar  in  1779, 
was  a  delegate  to  the  Continental  Congress,  1777-78  and  1784-87  ;  a  delegate 
to  the  Federal  convention  of  1787 ;  governor  of  South  Carolina,  1789-92  and 
1796-98 ;  United  States  senator  (Democrat),  1797-1801 ;  minister  to  Spain, 
1803-5;  governor  of  South  Carolina,  1806-8;  member  of  the  State  legisla 
ture,  1810-14 ;  and  member  of  the  house  of  representatives,  1819-21.  He 
died  at  Charleston,  Feb.  25,  1822. 

PINCKNEY,  CHARLES  COTES  WORTH  (1746-1825),  born  at  Charleston,  S.C., 
Feb.  25, 1746,  and  died  at  the  same  place,  Aug.  16,  1825.  He  was  educated 
at  Oxford  and  the  Middle  Temple,  served  with  distinction  in  the  American 
revolutionary  army,  was  one  of  the  envoys  to  France  in  1797,  and  was  the 
Federalist  candidate  for  the  presidency  in  1804  and  1808. 

POLASKI,  CASIMIR,  COUNT,  born  in  Lithuania,  March  4, 1747,  joined  in 
the  insurrection  of  1769,  escaped  to  Turkey  in  1772,  and  was  induced  by 
Franklin  to  emigrate  to  America  in  1777.  He  served  in  the  battles  of 
Brandywine  and  Germantown,  receiving  the  rank  of  brigadier-general  for 
his  gallantry,  and  was  placed  in  command  of  the  cavalry.  Forming  a 
separate  corps,  known  as  Pulaski's  legion,  he  went  to  the  South,  where  he 
commanded  the  cavalry  in  the  assault  on  Savannah.  He  was  mortally 
wounded,  and  died  Oct.  11, 1780.— See  Spark's  Life  of  PulasM. 

PUTNAM,  ISRAEL,  was  born  at  Salem,  Mass.,  Jan.  7,  1718,  removing  to 
Pomfret,  Conn.,  in  1739.  Courage,  strong  will,  and  knowledge  of  men  rather 
than  of  books  soon  made  him  a  leader  among  his  neighbours ;  and  his  shoot 
ing  of  a  wolf  by  torch-light  in  a  cavern  in  which  she  had  sought  refuge  has 
almost  become  a  nursery  story.  In  the  French  and  Indian  war  he  became 
one  of  the  most  renowned  of  the  "rangers"  or  partisan  soldiers,  who  fought 
the  Indians  with  their  own  weapons ;  and  at  the  end  of  the  war  he  had 
reached  the  rank  of  lieutenant-colonel  of  the  Connecticut  troops.  At  the 
outbreak  of  the  revolutionary  war,  one  of  the  four  major-generals'  commis 
sions  was  given  to  Putnam.  He  was  an  active  leader  at  Bunker  Hill, 
commanded  at  New  York,  and  in  the  battle  of  Long  Island,  and  was  put  in 
charge  of  the  Hudson  river  defences  in  1777^  being  the  first  to  see  the 
strategic  importance  of  West  Point.  He  died  at  Brooklyn,  Conn.,  May  19, 
1790. — See  Lives  by  Cutler,  Humphreys,  and  Peabody. 

SCHUYLER,  PHILIP,  American  general,  was  born  at  Albany,  N.Y.,  Nov.  20, 
1733.  He  was  of  an  old  and  wealthy  Dutch  family,  and  in  early  manhood 
became  a  leader  in  the  affairs  of  the  colony  of  New  York.  He  reached  the 
rank  of  major  in  the  French  and  Indian  war.  and  at  the  beginning  of  the 
revolutionary  struggle  was  made  one  of  the  American  major-generals.  He 
took  part  in  the  expedition  against  Canada  in  1775,  but  ill-health  compelled 


him  to  retire.  He  took  the  leading  part  in  preparing  to  meet  Burgoyne's 
expedition  in  1778 ;  but  troops  had  to  be  called  in  from  other  States,  and  he 
was  subjected  to  jealousies  which  thwarted  him  at  every  step.  Nevertheless, 
his  arrangements  were  so  complete  that  lie  had  really  checkmated  Burgoyne 
before  Congress  superseded  him  in  the  command  by  the  appointment  of  Gates, 
who  reaped  all  the  glory  which  should  have  accrued  to  Schuyler.  Retiring 
from  the  army,  he  served  for  three  years  in  the  Continental  Congress,  and  in 
the  United  States  senate,  1789-91  and  1797-98.  He  died  at  Albany,  Nov.  18, 
1804. — See  his  Life  and  Times,  by  Lossing. 

SEYMOUR,  HORATIO,  governor  of  New  York,  was  born  at  Pompey,  N.Y., 
May  31,  1810.  He  was  admitted  to  the  bar  in  1832,  but  never  practised 
law,  having  a  large  private  property.  He  soon  became  a  leader  of  the 
Democratic  party  of  the  State,  serving  three  terms  in  the  State  legislature 
after  1842,  one  of  them  as  speaker.  He  was  elected  governor  in  1852.  In 
1862  he  was  nominated  again,  and  his  success  alarmed  the  national 
administration  with  a  fear  that  the  great  State  of  New  York  would  now 
be  lukewarm  or  unfriendly.  He  proved  to  be  one  of  the  best  of  the  "war 
governors,"  active,  zealous,  and  prompt  in  raising  and  forwarding  men  and 
supporting  the  war,  though  lie  was  accused  of  adopting  temporizing  mea 
sures  with  the  draft  mob  in  New  York  city  in  July  1863.  He  was  nomin 
ated  for  the  presidency  in  1868,  but  was  defeated  by  Grant,  and  then 
retired  from  public  life.  He  died  at  Utica,  N.Y.,  Feb.  17,  1886.— See 
Croly's  Life  of  Seymour  and  M'Cabe's  Life  of  Seymour  (1868). 

STEUBEN,  FEIEDRICH  WJLHELM  AUGUST  HEINRICH  FEKDINANT>,  BARON 
VON,  was  born  at  Magdeburg,  Prussia,  Nov.  15,  1730.  Entering  the  army  at 
fourteen,  he  rose  to  be  adjutant-general  and  staff-officer  to  Frederick 
the  Great.  After  his  retirement  from  active  service,  Deane  induced  him 
to  go  to  America,  where  he  was  made  major-general  and  inspector-general. 
He  rendered  eminent  service  by  giving  the  army  its  first  systematic  drill. 
In  this  department  he  was  the  most  important  accession  which  the  American 
army  received  from  Europe.  He  settled  as  a  farmer  on  land  in  what  is  now 
Steuben  county,  N.Y.,  given  him  by  the  State,  and  died  there  Nov.  28,  1794. 
—See  his  Life  by  Kapp,  Bowen's  Life  in  Spark's  American  Biography,  and 
Greene's  German  Element  in  the  War  of  American  Independence. 

SUMTER,  THOMAS,  was  born  in  Virginia  in  1734,  and  died  near  Camden, 
S.C.,  June  1,  1832.  He  removed  to  South  Carolina  when  a  boy,  and  entered 
the  American  army  as  lieutenant-colonel  in  1776.  When  the  British  had 
apparently  overrun  the  State  he  kept  up  the  struggle,  retreating,  when 
hard  pressed,  to  the  swamps  of  the  interior.  He  was  made  brigadier- 
general,  and  thanked  by  Congress.  He  was  a  representative  for  South 
Carolina  from  1789  to  1793  and  from  1797  to  1801,  United  States  senator 
from  1801  to  1810,  and  minister  to  Brazil  from  1810  to  1811. 

TANEY,  ROGER  BROOKE,  chief  justice,  was  born  in  Calvert  county,  Md., 
March  17, 1777.  He  graduated  at  Dickinson  College  in  1795,  and  was  admitted 
to  the  bar  in  Maryland  in  1799.  Like  many  other  Federalists,  he  became  a 
supporter  of  Jackson  about  1824,  and  was  called  by  him  to  the  office  of 
secretary  of  the  treasury  in  1833.  The  charter  of  the  Bank  of  the  United 
States  contained  a  clause,  allowing  the  secretary  of  the  treasury  to  order  the 
revenues  to  be  deposited  in  other  places  than  the  hank,  giving  his  reasons 
therefor  to  Congress.  This  clause  was  meant  to  cover  the  case  of  places 
where  there  was  no  branch  hank ;  Jackson  wanted  to  use  it  to  cover  a 
refusal  to  deposit  any  of  the  revenues  in  any  of  the  branch  banks  or  in  the 
mother  bank.  Tauey  gave  the  necessary  orders,  and  the  bank  was  deprived 
of  the  further  use  of  the  revenues.  The  senate  refused  to  confirm  Tancy 
in  his  position,  but  his  real  work  in  this  office  had  been  done.  Taney 
succeeded  Marshall  as  chief  justice  of  the  Supreme  Court.  The  leading  in 
cidents  of  his  career  were  his  opinion  in  the  Dred  Scott  case,  and  his  attempt 
in  1861  to  maintain  the  writ  of  habeas  corpus  against  President  Lincoln's 
suspension  of  it  (the  Merryman  case).  His  life  has  been  written  by  Tyler, 
and  is  in  Van  Santvoord's  Lives  of  the  Chief  Ju  at ice  a. 

THOMAS,  GEORGE  HENRY  (1816-1870),  general  in  the  United  States  army, 
was  born  in  Southampton  county,  Va.,  July  31,  1816.  He  graduated  at  West 
Point  in  1840,  and  served  on  frontier  duty  and  in  the  Mexican  war.  His 
fellow  officers  in  the  South  unhesitatingly  entered  the  Confederate  service 
in  1861 ;  but  he  declared  for  the  Federal  cause.  He  was  sent  at  first  into  his 
native  State,  and  then  to  the  West,  where  he  soon  rose  to  the  command  of  a 
division  in  the  army  of  the  Cumberland,  with  the  rank  of  major-general. 
His  victory  of  Mill  Spring  (.Tan.  19-20,  18C2)  was  the  first  encouraging  event 
in  the  war  in  the  West.  He  led  his  division  in  the  advance  on  Nashville,  and 
in  all  the  campaigns  leading  up  to  the  occupation  of  Corinth,  of  which  place 
he  was  given  command.  He  was  now  really  second  in  command  of  the  army 
of  the  Ohio,  and  distinguished  himself  at  the  battles  of  Perryville  anil 
Murfreesboro,  but  his  reputation  was  fully  made  at  C'hickamauga.  When 
the  right  of  the  army  had  been  routed  and  was  in  full  retreat  on  Chattanooga, 
Thomas,  who  had  sustained  the  brunt  of  the  attack  of  the  first  day,  held  his 
ground  all  through  the  second  day  against  the  whole  Confederate  army, 
retreated  with  persistent  and  stubborn  fighting,  covered  the  rest  of  the  army 
and  saved  it  from  destruction,  and  gave  so  much  time  for  fortification  that 
Chattanooga  was  found  by  Bragg  to  be  too  strong  for  anything  but  a  siege. 
From  this  time  Thomas  was  in  command  of  the  army  of  the  Cumberland, 
and  held  the  centre  at  the  storming  of  Missionary  Ridge  and  in  the  cam 
paigns  up  to  the  capture  of  Atlanta.  When  Hood  undertook  to  transfer  the 
war  to  Tennessee,  Sherman  left  Thomas  to  oppose  him.  Thomas  gathered 
up  all  his  forces  at  Nashville,  and  inflicted  a  check  on  the  advancing  Con 
federates  at  Franklin  (Nov.  30),  but  continued  his  preparations  for  a  final 
battle  near  Nashville.  His  numbers  were  equal  to  those  of  Hood,  but  lie 
persisted  in  refusing  battle  until  he  had  prepared  cavalry  and  made  every 
arrangement  for  pursuit.  Public  clamour  against  Thomas's  delay  had  become 
so  loud  that  Grant  had  started  from  Virginia  to  assume  command  himself 
when  Thomas  attacked  Hood  (Dec.  15),  routed  him,  and  kept  up  so  merciless 
a  pursuit  that  the  Confederate  army  was  scattered  almost  beyond  recovery. 
In  1869  he  was  transferred  to  the  division  of  the  Pacific,  where  he  died  at 
San  Francisco,  March  28, 1870.  His  name  has  come  more  and  more  to  be 
synonymous  with  all  that  Americans  regard  as  best  in  the  character  of  a 
military  leader.— See  Van  Home's  History  of  the  Army  of  the  Cumberland. 

WHEELER,  WILLIAM  ALMON,  vice-president  of  the  United  States  from 
1877  to  1881,  was  born  at  Malone,  N.Y.,  June  30, 1819.  He  was  admitted  to 
the  bar  in  1843,  served  several  terms  in  the  State  legislature  and  as  president 
of  the  State  constitutional  convention  of  1867,  and  was  a  member  of  the 
house  of  representatives  from  1861  to  1877.  He  was  nominated  for  the  vice- 
presidency  in  1876  by  the  Republicans,  and  was  elected,  after  a  contest 
before  the  electoral  commission.  He  died  at  Malone,  June  4,  1887. 

WOODBURY,  LEVI,  was  born  at  Francistown,  N.H.,  Dec.  22,  1789,  and  was 
admitted  to  the  bar  in  New  Hampshire  in  1812.  He  became  a  leader  of 
the  Democratic  party  of  his  State,  was  appointed  to  the  supreme  court 
of  the  State  in  1816,  was  elected  governor  in  1823,  and  speaker  of  the  State 
house  of  representatives  in  1825,  and  served  in  the  United  States  senate 
from  1825  to  1831.  He  was  secretary  of  the  navy  in  1831,  and  secretary  of 
the  treasury  from  1834  to  1841.  Again  elected  to  the  United  States  senate  in 
1841,  he  served  until  1845,  when  he  was  appointed  an  associate  justice  of  the 
United  States  Supreme  Court.  He  died  at  Portsmouth,  N.H.,  Sept.  7,  1851.— 
See  Democratic  Review,  vols.  ii.  and  xii.  (A.  J.) 
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PHYSICAL  GEOGRAPHY  AND  GEOLOGY. 

"  The  area  of  the  United  States  extends,  throughout  nearly  its 
whole  breadth,  from  the  Atlantic  to  the  Pacific.  The  northern 
ed^e  of  the  vast  indentation  made  in  the  continent  by  the  Gulf  of 
Mexico  marks  the  southern  boundary  between  the  meridians  of 
83°  and  97°.  From  the  edge  of  this  gulf  the  boundary  between 
the  United  States  and  Mexico  is  partly  artificial.  Its  most  essential 
feature  is  the  Rio  Grande,  which  separates  the  two  countries  from 
31°  47'  N.  lat.  to  its  mouth.  The  boundary  between  the  United 
States  and  Canada  is  to  a  large  extent  natural ;  though  artificial 
in  the  north-east  (see  map),  it  follows  the  St  Lawrence  and  the 
Great  Lakes  from  the  45th  parallel  to  the  point  where  the  Rainy 
Lake  river  enters  Lake  Superior,  and  thence  passes  up  that  river 
to  a  point  on  the  west  side  of  the  Lake  of  the  Woods,  whence  it 
goes  along  the  49th  parallel  to  the  Georgia  Gulf.  The  country,  as 
thus  limited,  excluding  Alaska,  comprises  an  area,  according  to 
the  most  recent  determinations  of  the  Census  Bureau,  of  3,025,600 
square  miles.  This  total  includes  55,600  square  miles^of  water 
surface  (coast  waters,  bays,  gulfs,  sounds,  &c.,  17,200;  rivers  and 
smaller  streams,  14,500;  lakes1  and  ponds,  23,900).  The  area  of 
Alaska  is  giveu  in  the  Census  Report  of  1880  as  531,409  square 
miles, — a  rough  approximation,  differing  greatly  from  that  given 
in  the  1886  Report  of  the  commissioner  of  the  General  Land  Office. 
The  total  area  possessed  by  the  United  States  is  therefore,  approxi 
mately,  3,557,000  square  miles. 

The  longitude  of  the  most  easterly  point  is  about  67  W. ;  that 
of  the  most  westerly  nearly  125°.  The  parallels  of  29°  and  49°  N. 
roughly  designate  the  position  of  the  country  in  reference  to  lati 
tude.  The  extreme  southern  end  of  Florida,  however,  extends  as 
far  south  as  25°  N.,  while  the  northern  extremity  of  Maine  only 
reaches  to  a  little  beyond  47°  N. ,  the  large  triangular  area  between 
the  St  Lawrence  and  the  Great  Lakes,  belonging  to  Canada,  being 
all  south  of  the  49th  parallel. 

As  compared  with  the  western  coast  of  Europe,  neither  side  of 
America  possesses  a  deeply  indented  coast-line.  On  the  Pacific  side 
there  is  only  one  important  bay  (that  of  San  Francisco)  between 
San  Diego  and  Puget  Sound.  At  San  Francisco  and  San  Diego 
there  are  commodious  harbours,  but  within  the  limits  of  the  United 
States  there  are  no  others  on  the  Pacific  coast,  unless  we  except  that 
furnished  on  the  extreme  north  by  Puget  Sound,  and  that  offered  by 
the  mouth  of  the  Columbia  river,  the  bar  of  which  is  somewhat  for 
midable  except  for  steamers  under  the  management  of  skilful  pilots. 

The  eastern  coast  north  of  the  35th  parallel  is  a  considerably 
broken  one.  That  of  Maine  may  almost  be  described  as  a  "  fiord 
coast,"  so  numerous  are  the  indentations,  which  are,  however,  of 
moderate  depths,  but  which  are  large  enough  to  afford  excellent 
and  commodious  harbours,  of  which  that  of  Portland  may  be  taken 
as  the  type.  There  is  an  indentation  of  considerable  size  formed 
by  the  arm  of  Cape  Cod  projecting  almost  at  right  angles,  and 
enclosing  Massachusetts  Bay,  at  the  bottom  of  which  lies  the  com 
modious,  but  not  specially  accessible,  harbour  of  Boston.  The 
situation  of  the  city  of  New  York  makes  it  by  far  the  most  import 
ant  centre  of  foreign  and  domestic  commerce  in  the  United  States. 
This  superiority  is  due  in  part  to  the  excellence  of  its  harbour,  and 
in  part  to  its  being  the  terminus  of  the  great  natural  line  of  com 
munication  between  the  East  and  the  West,  a  position  which  would 
seem  to  belong  by  right  to  some  point  on  or  near  the  mouth  of  the 
St  Lawrence,  which  is  the  outlet  of  the  Great  Lakes,  but  from 
which  this  river  is  shut  out  by  its  north-easterly  trend,  which 
carries  it  into  a  region  beyond  that  of  successful  cultivation  and 
populous  settlements,  and  where  navigation  is  suspended  during  a 
considerable  portion  of  the  year  by  the  freezing  of  the  river. 

Long  Island,  about  120  miles  in  length,  and  extending  along 
the  southern  coast  of  Connecticut,  is  the  only  island  of  any  con 
siderable  size  on  the  whole  Atlantic  coast.  Smaller  ones— Martha's 
Vineyard,  Nantucket,  Block  Island,  and  others— lie  adjacent  to 
Long  Island  on  the  east,  and  form,  as  it  were,  its  prolongation  in 
that  direction,  while  there  are  indentations  of  considerable  depth 
on  the  coast  of  the  mainland  opposite  these  islands. 

South  of  New  York  there  are  two  indentations  of  importance — 
Delaware  Bay  and  Chesapeake  Bay,— the  former  being,  as  it  were, 
the  expanded  mouth  of  the  river  of  the  same  name,  the  other  being 
in  somewhat  similar  relations  to  two  large  rivers,  the  Susquehanna 
and  the  Potomac.  Philadelphia  and  Baltimore  are  the  cities  that 
command  the  advantages  for  commerce  which  these  two  bays  offer. 
The  Gulf  of  Mexico  is  of  large  dimensions,  and  of  great  import 
ance  as  affecting  the  accessibility  of  the  interior,  and  still  more  as 
influencing  the  climate  of  the  country.  The  peninsula  of  Florida, 
extending  5  degrees  south  of  the  mainland,  and  forming  the  eastern 
boundary  of  the  Gulf,  is  in  a  considerable  part  of  its  surface  so  low 
and  swampy  as  to  be  practically  uninhabitable. 


Under  this  head  no  portion  of  the  Great  Lakes  is  included. 


The  drainage  areas  of  the  country,  as  given  by  the  United  States  Drainage 
census  of  1880  are— Atlantic  and  Gulf,  2,178,210  sq.  m. ;  Great  areas. 
Basin,   228,150  ;  Pacific  slope,    619,240.     The  drainage  into  the 
Atlantic  and  Gulf  is  distributed  as  follows  :— New  England  coast, 
61,830  sq.   m.;  Middle   Atlantic  coast,    83,020;  South  Atlantic 
coast,  132,040;  Great  Lakes,  175,340;  Gulf  of  Mexico,  1,725,980 
(the  Mississippi-Missouri  basin  being  estimated  at  1,240,039).  _ 

The  explanation  of  this  overwhelming  preponderance  of  drainage 
into  the  Gulf  of  Mexico  at  once  becomes  evident  when  we  notice 
the  general  relief  of  the  country  and  the  positions  of  the  various 
watersheds.  If  the  level  of  the  ocean  were  raised  1000  feet,  a  broad 
water-way  across  the  American  continent  would  be  opened.  There 
would  be  a  great  mass  of  land  on  the  western  side,  which  would 
comprehend  nearly  the  whole  of  Mexico,  and  which,  within  the 
limits  of  the  United  States,  would  have  a  breadth  from  east  to  west 
of  from  1500  to  2000  miles.  North  of  the  United  States  boundary 
line  the  breadth  of  this  mass  of  land  would  diminish  rapidly  in 
width  as  higher  latitudes  were  reached,  but  its  dimensions  would 
still  be  on  a  grand  scale,  although  deeply  intersected  with  inlets 
occupying  the  positions  of  the  lower  portions  of  the  present  streams 
of  that  region.  A  similar  rise  of  500  feet  in  the  ocean  would  not 
divide  the  continent  into  two  decidedly  distinct  and  widely  separ 
ated  parts,  but  would  isolate  New  England  from  the  land  adjacent 
on  the  north  and  west,  by  opening  a  channel  through  the  Hudson 
River  and  Lake  Champlain  depressions,  would  carry  the  Atlantic 
coast-line  more  than  100  miles  inland  of  its  present  position,  and 
would  open  a  deep  bay  in  what  is  now  the  Mississippi  valley,  the 
ramifying  arms  of  which  would  extend  north  nearly  to  Chicago, 
to  Cincinnati  on  the  Ohio,  to  Burlington,  Iowa,  on  the  Mississippi, 
and  nearly  to  Jefferson  City,  on  the  Missouri.  A  rise  of  sea-level 
of  2000  feet  would  not  materially  change,  as  to  position  and  size, 
the  great  land-mass  on  the  western  side  of  the  continent  already 
spoken  of.  That  area  would  be  slightly  narrowed  on  the  east,  and 
would  have  its  western  edge  more  deeply  indented,  with  the  addi 
tion  of  groups  of  islands,  so  that  its  character  would,  south  of  the 
Columbia,  be  something  like  what  it  is  at  the  present  time  north  of 
that  river.  On  the  eastern  side  of  the  continent,  however,  the  most 
striking  changes  would  be  effected.  All  the  present  coherent  land- 
mass  east  of  the  97th  meridian  would  have  disappeared,  and  in  place 
of  it  we  should  have  various  groups  of  islands,  one  of  the  most 
important  of  which  would  extend  from  the  north  line  of  Georgia 
north-east  into  Pennsylvania  and  New  Jersey,  where  it  would  ter 
minate  in  finger-like  projections,  forming  north-easterly  and  south 
westerly  trending  archipelagos,  with  various  outliers  in  north-eastern 
New  York,  Vermont,  and  New  Hampshire,  the  highest  points  of 
which  would  rise  from  3000  to  4000  feet  above  the  surrounding 
waters.  The  distance  of  these  islands  from  the  western  mainland 
would  be  from  1000  to  1500  miles.  Another  group  of  islands  north 
of  the  United  States  boundary  would  extend  in  a  curving  line 
parallel  to  and  north  of  the  St  Lawrence  and  the  Great  Lakes. 

The  all-important  fact  in  the  topography  of  the  North  American  General 
continent  in  general,  and  of  the  United  States  in  particular,  is  the  topo- 
existence  of  a  central  comparatively  low  and  level  region,  declining  graphy. 
gently  from  a  watershed  in  close  proximity  to  the  Great  Lakes  on 
the  north  towards  the  Gulf  of  Mexico  on  the  south. 

One  may  ascend  the  Mississippi  to  its  junction  with  the  Ohio, 
at  Cairo— a  distance  of  1100  miles  from  the  Gulf  of  Mexico,— and 
the  elevation  attained  will  be  only  about  300  feet,  an  average  ascent 
of  about  4  inches  to  the  mile.  A  journey  of  almost  1000  miles 
farther,  to  Pittsburgh,  at  the  junction  of  the  Allegheny  and  Monon- 
gahela  rivers,  will  only  give  a  total  rise  of  700  feet  above  the  sea- 
level.  The  head  of  the  Mississippi  is  in  a  region  entirely  destitute 
of  mountains,  comprising  an  almost  level  area,  covered  in  large 
part  by  lakes  and  swamps,  and  only  about  1500  feet  in  elevation. 
In  ascending  the  Mississippi  to  St  Louis,  a  distance  of  1250  miles, 
we  have  reached  an  elevation  of  about  400  feet,  and  at  St  Paul, 
658  miles  above  the  mouth  of  the  Missouri,  one  of  a  little  less  than 
700  feet.  If  we  follow  up  the  Missouri  to  the  western  line  of  the 
State  of  the  same  name,  where  the  river  flows  from  the  north,  we 
have  the  choice,  if  we  wish  to  keep  on  directly  west,  of  following 
either  of  its  great  branches  from  that  direction— the  Platte  and  the 
Kansas.  Up  either  of  these  we  may  travel  for  fully  500  miles,  rising 
so  gradually  that  the  difference  of  elevation  from  day  to  day  is 
hardly  perceptible,  the  country  preserving  all  the  characteristics  of 
a  plain,  although  declining  gently  to  the  east. 

We  have,  therefore,  in  the  central  region  of  the  United  States  a 
nearly  level  area,  which,  roughly  speaking,  may  be  taken  at  1250 
miles  square,  which  has  a  very  gentle  downward  slope  Irom  eas 
and  west  to  the   centre,  and  from  very  nearly  its  northern  ex 
tremity  to  the  Gulf  of  Mexico,  its  southern  boundary,  while  r 
northern  edge,  with  a  part  of  the  adjacent  region,  is  occupied  by 
five  great  bodies  of  fresh  water,  communicating  by  short  narrow 
river-like  contractions  of  the  water  areas,  and  all  together  occupy- 
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ing  an  area  of  about  92,000  square  miles.  This  central  valley 
is  not  entirely  devoid  of  mountains ;  but  these  higher  areas  are 
so  small  in  extent,  as  compared  with  the  entire  area  of  the  great 
valley,  as  to  be  of  extremely  subordinate  importance.  Meanwhile 
we  turn  to  a  consideration  of  the  higher  regions  east  and  west  of 
the  great  valley. 

Neither  on  the  eastern  nor  on  the  western  side  of  the  continent 
are  these  of  the  nature  of  simple  mountain  chains.  On  the  contrary, 
both  eastern  and  western  highlands  are  complicated  in  their  oro- 
graphic  structure,  broken  into  portions,  each  having  a  character 
of  its  own,  and  generally — but  not  always — preserving  a  certain 
parallelism  with  each  other,  broken  longitudinally  or  in  the  direc 
tion  of  the  prevailing  trend  of  the  elevated  mass,  and  separated  by 
valleys  and  tablelands  of  very  varying  dimensions.  The  western 
mass,  which  is  much  the  larger,  is  also  very  much  the  more  com 
plicated  of  the  two.  It  is  not  only  made  up  of  a  great  number  of 
parts  more  or  less  distinctly  separated  from  each  other,  but  it  even 
encloses  a  large  area  of  plains,  valleys,  and  mountain  ranges  which 
have  no  drainage  to  the  sea.  This  greatly  predominating  complexity 
of  the  western  elevated  region  is  the  result  of  complicated  geologi 
cal  conditions,  to  which  are  added  climatic  peculiarities  of  a  striking 
character.  The  eastern  elevated  side  of  the  continent  is  now  gene 
rally  called  the  Appalachian  region,  the  western  the  Cordilleran. 

The  Appalachian  System. 

General  The  Appalachian  ranges  all  belong  to  an  ancient  system  of  uplift 

character,  or  disturbance,  and  have  not  been  invaded  by  volcanic  materials 
of  recent  date,  presenting  in  both  these  respects  a  most  marked 
contrast  to  the  Cordilleran  system.  There  are  volcanic  rocks  along 
portions  of  the  eastern  slope  of  the  Appalachians ;  but  these  eruptive 
dikes  and  overflows  are  not  of  Tertiary  and  post-Tertiary  but  of 
Mesozoic  age. 

The  name  Appalachian  is  used  as  designating  the  entire  complex 
of  ranges,  valleys,  and  tablelands  in  and  upon  which  is  situated 
the  watershed  from  which  on  the  north  and  east  the  streams  descend 
to  the  Atlantic,  either  directly  or  through  the  Great  Lakes,  and  on 
the  west  and  south-west  to  the  Gulf  of  Mexico,  either  as  tributaries 
to  the  Mississippi  or  flowing  directly  to  the  Gulf.  As  thus  defined, 
the  Appalachian  region,  system,  or  complex  of  ranges  extends  from 
the  promontory  of  Gaspe,  in  a  mean  direction  of  north-east  and 
south-west,  to  Alabama,  a  distance  of  about  1300  miles,  where  it 
disappears  under  the  much  more  recent  geological  formations  which 
form  a  broad  belt  along  the  Gulf  of  Mexico  and  extend  far  up  the 
Mississippi  valley.1 

While  the  Appalachian  system,  as  a  whole,  is  so  nearly  continu 
ous,  as  a  feature  of  the  topography  of  the  country,  that  it  seems 
necessary  to  include  it  all  under  one  general  designation,  yet  dif 
ferent  portions  are  extremely  unlike  each  other  in  some  of  those 
features  which  are  generally  looked  upon  as  essential  to  the  unity 
of  a  mountain  system. 

Break          One  very  marked  and  important  break  at  least  in  the  system  is 
of  the       that  occupied  by  the  Hudson  river,  and  extending  up  the  Mohawk 
Hudson    valley  to  the  west,  to  a  connexion  with  the  Great  Lakes,  and  up 
and          the  Champlain  valley  to  the  north,  to  a  connexion  with  the  St 
Mohawk.  Lawrence  river  direct.     A  rise  of  152  feet  in  the  sea-level  would 
isolate  from  the  rest  of  the  continent  all  of  New  England  and 
that  part  of  Canada  lying  to  the  south-east  of  the  St  Lawrence,  as 
far  as  the  extremity  of  Gaspe.     A  further  rise  of  278  feet  would 
open  a  waterway  from  the  Atlantic  to  the  Great  Lakes,  and  leave 
the  mass  of  the  Adirondack^  as  an  island  lying  adjacent  to  New 
England  on  the  east  and  the  Appalachian  land-mass  on  the  south. 
We  seek  in  vain  for  any  other  break  in  the  Appalachian  system 
as  complete  as  this,  and,  when  we  compare  the  portions  of  the 
system  lying  on  each  side  of  this  line  of  division,  we  recognize 
the  fact  that  there  are  essential  points  in  which  they  differ  from 
each  other,  and  that  these  differences  are  greater  than  any  pre 
sented  by  the  various  portions  of  the  system  in  its  extension  to 
the  south-west  of  the   Hudson  river  break.     This  north-eastern 
division  of  the  Appalachians  may  therefore  properly  first  have  its 


more  important  topographical  and  geological  features  indicated. 
Beginning  with  the  division  west  of  Lake  Champlain  and  no 


north 


i  The  first  person  to  describe  topographically  the  Appalachian  system  as  a 
whole  was  Guyot,  who,  in  1861,  published  the  results  of  several  years'  work 
among  these  mountains,  giving  the  heights  of  numerous  points  obtained  by  the 
aid  of  the  barometer,  accompanied  by  generalizations  in  regard  to  the  orography 
of  the  region,  aad  a  map  (1 :  6,000,000),  which  was  first  published  in  Petermann't 
Mittheilnngm  (1860).  The  various  geological  surveys  carried  on  by  the  States 
included  in  the  Appalachian  region  have  furnished  a  large  mass  of  material  both 
geographical  and  geological  in  regard  to  portions  of  the  range;  but,  since  this 
work  has  not,  as  a  rale,  been  based  on  accurate  topographical  maps,  most  of  it  is 
rather  of  the  nature  of  a  reconnaissance  than  of  a  finished  survey.  The  State 
of  New  Jersey  is,  however,  publishing  a  map  based  on  an  accurate  triangula- 
tion,  but  on  a  small  scale  (1 :  03,360).  The  first  and  second  geological  surveys  of 


and  less  complete,  and  in  regard  to  the  extreme  south-western  portion  of  the 
Appalachian  range  we  are  little  if  at  all  in  advance  of  Guyot.  What  is  most 
lacking  at  present  is  an  accurate  map  of  that  portion  of  the  system  which  lies 
to  the  south  of  the  region  embraced  within  the  State  of  Pennsylvania. 


of  the  Mohawk  valley — the    Adirondack  region   or  mountains, —  Adiron- 
we  find,  on  examination,  that  this  region  is  not  only  to  a  certain  dacks. 
extent  isolated  topographically  from  the  rest  of  the  Appalachian 
ranges,  but  that  it  belongs  to  a  geologically  older  system.2    The 
rocks  are  all  eruptive  in  the  central  portion  of  the  mass,  and  chiefly 
gabbro  and  granitic  or  gneissoid  in  character.     On  the  exterior, 
especially  on  the  eastern  edge,  are  deposits  of  limestone,  which  are 
generally  believed  by  geologists  to  be  sedimentary  beds,  highly 
metamorphosed,  but  which,  in  the  opinion  of  the  "present  writer, 
are  more  probably  of  the  nature  of  chemical  precipitates. 

The  drainage  of  this  region  is  radial  from  a  central  point,  but 
the  slope  on  the  east  is  shorter  than  on  any  of  the  other  sides. 
From  Tahawas  or  Mount  Marcy  (5344  feet)  the  drainage  is  to 
the  north-east  by  the  Au  Sable  to  Lake  Champlain,  by  the 
Raquette  to  the  St  Lawrence,  and  by  the  branches  forming  the 
head  waters  of  the  Hudson  to  the  south.  The  dominating  line  of 
elevations  runs  nearly  east  and  west,  with  high  spurs  and  narrow 
ridges  on  the  north,  of  which  Whiteface  Mountain  (4871  feet)  is 
one  of  the  most  conspicuous.  The  region  is  one  of  numerous  lakes 
and  lake-like  expansions  of  the  rivers,  so  that,  with  short  portages, 
a  large  part  of  it  can  be  visited  by  boat  or  canoe.  The  lake  region 
proper  of  the  Adirondacks  lies  at  an  elevation  of  from  1500  to 
2000  feet:— Lake  Silver,  1983  feet;  Placid,  1950;  Saranac  (Upper), 
1606,  (Lower),  1557  ;  Smith's,  1738  ;  Tapper's,  1504  ;  Long,  1584  ; 
Raquette,  1765  ;  Sandford,  1685  ;  Cranberry,  1570.  There  are 
indications  of  the  Appalachian  trend  in  the  north-east  south-west 
direction  of  several  of  the  larger  lakes  ;  but  many  others  trend 
nearly  north  and  south.  The  number  of  the  lakes  is  the  result  of 
the  impermeability  of  the  rock,  the  general  uniformity  in  height 
of  the  region,  and  the  broken  character  of  the  surface,  which  is 
very  irregularly  covered  by  large  masses  of  rolled  detritus.  The 
work  of  water  is  everywhere  distiuctly  visible,  and  that  of  ice  hardly 
perceptible. 

The  mountainous  region  cast  of  the  Hudson  in  New  England  New 
is   the   portion   of   the   system   most   irregular  in   topographical  England 
features.      Two  groups  of  elevations,    however,    are    quite    well  topo- 
marked,  and  have  distinctive  names — the  Green,  and  the  White  graptiy. 
Mountains.     These  are  separated  by  the  Connecticut  river,  which 
has  a  nearly  north   and   south   course  parallel  to  the   range   of 
the  Green  Slountains.     Nowhere  in  this  latter  range   is  there  a 
continuous  uplift  forming  a  long  ridge  or  crest,   but  there  is  a 
gentle  swell  of  the  surface  on  which  here  and  there  rise  elongated 
groups  of  considerably  higher  summits.     In  the  extreme  south 
western  corner  of  Massachusetts  rises  Bald  Peak  (2624  feet),  and  in 
the  north-western  corner  Graylock  or  Saddle  Mountain  (3505  feet). 
Still  farther  north,  in  Vermont,  are  the  culminating  points  of  the 
Green  Mountain  range  : — Equinox,  3872  feet ;  Pico,  3935  ;  Camel's 
Hump,  4077  ;  Killington,  4221  ;  and  Mansfield,  4389  feet.     As- 
cutney,  a  quite  isolated  point,  near  the  Connecticut  river,  has  an 
altitude  of  3163  feet. 

The  Connecticut  river  makes  a  very  complete  separation,  in  all 
but  the  extreme  northern  portion  of  its  course,  between  the  Green 
Mountain  system  and  the  highlands  to  the  east,  which  have  no  col 
lective  name,  but  are  in  a  measure  the  continuation  of  the  White 
Mountain  range.  In  Massachusetts  this  swell  of  land — for  more 
it  can  hardly  be  called — has  an  elevation  of  about  1000  feet,  the 
valleys  being  rarely  sunk  more  than  200  or  300  feet  beloAv  the 
general  level  of  the  gently  undulating  higher  lands.  Occasionally 
there  is  a  higher  point,  like  Wachusett  (2018  feet)  or  Mouadnock 
(3169  feet).  From  Monadnock  the  region  east  of  the  Connecticut 
broadens  very  much,  the  coast-line  trending  rapidly  eastward.  The 
country  becomes  more  and  more  mountainous,  but  still  without 
continuous  ranges.  The  mountains  are  grouped  around  various 
central  points,  of  which  the  most  important  are  Moosilauke  or 
Moosehillock  (4790  feet),  Lafayette  (5290),  and  Washington  (6290 
feet).  The  last-named  is  the  highest  point  in  the  Appalachian 
system  north  of  North  Carolina,  and  rises  nearly  500  feet  above  all 
the  adjacent  summits. 

Farther  east,  in  Maine,  and  in  the  neighbouring  portions  of 
Canada,  the  topography  has  been  little  worked  out  in  detail.  So 
far  as  known,  in  Maine  the  irregularity  of  the  range  is  still  greater 
than  it  is  farther  to  the  south-west.  There  is  in  this  part  of  New 
England  no  coast-region,  but  a  gradual  rise  from  the  seashore  towards 
the  interior  for  about  140  miles,  to  the  divide  between  the  waters 
running  into  the  Atlantic  directly  and  those  tributary  to  the  St 
Lawrence  or  forming  the  head  of  the  St  John.  This  divide,  which 
has  a  general  direction  of  pretty  nearly  east  and  west,  is  at  an  alti 
tude  of  about  1800  feet  at  the  western  edge  of  Maine,  and  declines 
to  about  600  feet  on  its  eastern  boundary.  The  southern  slope  is  a 
very  gradual  one  to  the  sea,  and  though  broken  and  rocky  is  not 
diversified  by  any  marked  ridges  or  long  elevations.  The  high 
points  rise  sometimes  nearly  isolated,  and  sometimes  in  clusters, 
having  little  of  the  ridge  character.  Ktaadn  (Katahdin)  is  the 


2  The  Adirondack  region — or  Adirondack  Wilderness,  as  it  is  often  called — has 
been  more  or  less  completely  covered  by  a  topographical  survey  made  by 
authority  of  the  State  of  New  York  ;  it  was  begun  in  1872,  but  the  final  results, 
in  the  form  of  a  map,  have  not  yet  been  published. 
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dominating  peak  (5215  feet),  and  it  rises  in  such  isolation  as  to  look 
in  the  distance  like  a  volcanic  cone.  That  part  of  Maine  lying 
south  of  the  watershed  is  drained  by  streams  running  nearly  south 
ward.  Like  the  Adirondack  Wilderness,  it  is  a  district  of  numerous 
lakes,  as  might  be  expected,  since  it  has  no  rapid  descent  in  any 
direction,  is  underlain  by  impermeable  rocks,  and  has  a  consider 
able  rainfall. 

The  general  uniformity  of  character  in  the  New  England  portion 

of  the  Appalachian  system  will  be  evident  from  what  has  been 

here  stated.     This  region  is  marked  by  comparatively  low  swells  of 

ground,  on  which  rise  groups  of  higher  points,  rather  irregularly 

distributed,  nowhere  reaching  the  limit  of  perpetual  snow,  and 

nowhere  presenting  great  obstacles  to  internal  communication. 

Geology       The  geological  structure  of  this  north-eastern  prolongation  of 

of  New    the  Appalachian  system  has  been  as  yet  only  imperfectly  made 

England,  out,  a  circumstance  due  in  part  to  the  extreme  scarcity  of  fossil 

remains,  and  in  part  also  to  the  fact  that  the  various  sedimentary 

beds  have  been  so  metamorphosed  as  to  be  distinguishable  only 

with  great  difficulty  from  the  associated  eruptive  formations,  while 

even  the  latter  have  frequently  been  themselves  so  much  changed 

by  chemical  action,  since  their  appearance  at  the  surface,  that  it  is 

only  by  the  microscope  that  their  real  nature  can  be  made  out. 

With  the  exception  of  a  narrow  belt  of  Mesozoic  rocks  in  the 
Connecticut  valley  and  a  small  basin  of  similar  age  in  Woodbury 
and  Southbury,  Connecticut,  and  also  with  the  exception  of  a  very 
limited  set  of  deposits  of  late  Tertiary  age  on  the  eastern  boundary 
of  Lake  Cham  plain  and  on  the  Atlantic  coast,  there  are,  so  far  as 
known,  no  rocks  in  New  England  more  recent  than  the  Palaeozoic. 
Tertiary  and  Cretaceous  formations  are,  however,  found  covering 
small  areas  on  some  of  the  islands  adjacent  to  the  coast.  Along 
the  western  sides  of  Vermont  and  Massachusetts  the  rocks  are 
clearly  proved  by  their  fossils  to  be  of  Lower  Silurian  age,  and 
their  structure  has  been  made  out  in  part.  There  are  faults  and 
synclinals, — limestones  and  chloritic  and  talcose  slates  being  the 
predominating  rocks.  The  dips  are  chiefly  to  the  eastward,  and 
the  rocks  are  of  more  recent  age  as  we  go  east  from  Lake  Champlain, 
on  the  east  side  of  which  is  a  large  development  of  the  Potsdam 
sandstone.  In  and  near  the  Connecticut  valley,  to  the  east  of  the 
region  just  noticed,  fossils  have  been  found  (at  Bernardston,  Mass.) 
of  late  Upper  Silurian  age  (Helderberg  of  the  New  York  Survey). 
The  stratigraphical  relations  of  these  rocks,  however,  remain 
obscure.  The  same  may  be  said  of  nearly  or  quite  all  of  New 
Hampshire,  of  eastern  Massachusetts,  and  of  a  large  part  of  Maine. 
At  one  point  in  New  Hampshire  (Littleton)  fossils  have  been 
obtained  of  the  same  age  as  those  discovered  at  Bernardston.  In 
northern  Maine,  traversing  the  State  in  a  wide  belt  running  north 
east  and  south-west,  rocks  occur  of  Upper  Silurian  and  Lower 
Devonian  age,  well  characterized  by  fossils,  a  part  of  this  belt 
being  clearly  identical  in  age  with  the  Oriskany  sandstone  of  the 
Xew  York  Survey.  The  stratigraphical  relations  of  these  rocks  are 
still  obscure  ;  and  south  of  this  fossiliferous  belt  is  a  wide  area  in 
which  no  fossils  have  yet  been  fou  nd.  At  one  point  in  Massachusetts 
(Braiutree,  near  Boston)  more  than  fifty  years  ago  fossils  of  the 
lowest  Silurian  age  (Primordial)  were  found,  and  there  are  other 
indications  that  the  rocks  near  the  coast  of  New  England,  from 
Cape  Cod  north,  are  very  low  down  in  the  fossiliferous  series; 
but  in  Massachusetts,  as  well  as  in  New  Hampshire  and  Maine, 
there  is  a  wide  area  between  the  Devonian  and  Upper  Silurian 
rocks  of  the  Connecticut  valley  and  northern  central  Maine,  of 
the  geological  age  of  which  nothing  is  definitely  known,  and  of 
which  the  stratigraphical  relations  are  still  very  obscure. 
The  To  the  west  and  south-west  of  the  Hudson  river,  in  New  York, 

Appa-      the  intricacy  and  obscurity  of  the  orographic  structure  and  geological 
lachians    age  of  the  Appalachian  system  begin  to  be  cleared  up  ;  but  it  is 
south-      not  until  we  reach  Pennsylvania  that  the  characteristic  features  of 
west         this  range  are  fully  developed.     (1)  The  first  of  these  is,  along  its 
of  the       south-eastern  edge,  as  we  cross  the   system  from  south-east  to 
Hudson,  north-west,  at  right  angles  to  its  trend,  a  series  of  elevations,  at 
first  comparatively  unimportant  and  more  or  less  detached  from 
each  other,  but  gradually,  in  going  in  a  south-westerly  direction, 
becoming  more  and  more  prominent  and  continuous,  until,  towards 
the  extreme  southerly  end  of  the  system,  it  forms  the  most  imposing 
connected  mass  of  high  plateaus  and  still  higher  ridges  anywhere 
exhibited  in  the  Appalachian  region.     This  south-easterly  division 
of  the   system   has  no   single  distinguishing  appellation.     It  is 
called  in  Pennsylvania  the  South  Mountains,  in  Virginia  the  Blue 
Ridge ;  and  in  North  Carolina  and  Tennessee  it  has  various  names 
applied  to  its  different  portions.     (2)  The  second  important  feature 
is  the  Appalachian  region  proper  of  the  First  Pennsylvania  Survey, 
a  region  of  wave-like  folds  or  corrugations,  not  so  metamorphosed 
but  that  the  geological  sequence  can  be  distinctly  made  out,  in 
which   orographic  disturbances  and  a  peculiar  erosion  have  de 
veloped  an  interesting  and  intricate  topography.      (3)  The  third 
region,  in  crossing  the   chain  from  south-east  to  north-west,  is 
that  of  plateaus,  bounded  on  the  south-east  by  an  escarpment  to 
which  the  name  of  Alleghany  has  been  most  frequently  given,  and 
by  which  that  portion  of  the  system  which  lies  in  Pennsylvania  is 


still  almost  universally  known.  These  are  the  three  most  prominent 
divisions  of  the  system  south-west  of  the  Hudson,  and  between  the 
first  and  second  there  is  a  pretty  well  marked  depression  which  is  a 
very  conspicuous  feature  of  the  topography  in  Virginia  and  Tennessee 
(in  Pennsylvania  the  Kittatinny,  in  Virginia  the  Great  Valley,  and 
farther  south  the  valley  of  East  Tennessee). 

We  next  come  to  consider  the  region  occupied  by  south-eastern  New 
New  York  and  northern  New  Jersey.     The  Green  Mountains  are  Jersey 
generally  considered  as  being  prolonged  south-westwardly  in  the  and 
Hudson  river  highlands  and  the  highland  range  of  New  Jersey,  southern 
This  latter  range  in  New  Jersey  occupies  a  belt  of  country  some-  New 
what  over  20  miles  in  width  on  the  New  York  line,  but  narrows  York, 
down  to  less  than  half  that  on  the  Delaware.     It  includes  no  long 
unbroken  ridges,  the   one  which  comes  nearest  to  having  this 
character  being  the  Green  Pond  range,  about  12  miles  long ;  nor 
are  the  subordinate  ridges  of  which  it  is  composed  in  a  line  with 
each  other  or  with  their  axes  parallel  to  the  direction  of  the  main 
range.     The  highest  point  is  Rutherford's  Hill  (1488  feet).     The 
Kittatinny  valley  mentioned  above  is  distinctly  marked  in  New 
Jersey,  where  it  also  bears  the  same  name.     It  is  bounded  on  the 
north-west  by  a  range  called  the  Shawangunk  in  New  York,  the 
Blue  Mountains  in  New  Jersey,  and  the  Kittatinny  in  Pennsylvania. 
It  lies  on  the  extreme  north-western  edge  of  New  Jersey,  and  forms 
an  almost  unbroken  straight  line  for  about  40  miles  within  this 
State,  from  the  Delaware  Water  Gap  to  the  New  York  line.     The 
straightness  of  this  ridge  and  its  almost  level  crest,  from  1200  to 
1800  feet  in  height,  mark  it  as  belonging  to  the  peculiar  topo 
graphical  belt  of  the  Appalachian  system  which  occupies  central 
Pennsylvania.    This  belt  is  distinctly  recognizable  still  farther  east, 
in  the  vicinity  of  Catskill  and  east  of  the  mountains  of  that  name, 
where  there  is  a  miniature  group  of  hills,  called  the  Little  Moun 
tains,  only  a  mile  or  two  in  width,  and  but  a  few  hundred  feet  in 
height,  which  are  made  up  of  rocks  of  the  same  geological  age  as 
those  in  the  central  division  of  the  Pennsylvania  Appalachians,  and 
with  the  same  characteristic  structure. 

The  plateau  region  occupies  a  large  portion  of  the  State  of  New  New 
York.      Its  northern  edge  extends  along  the  south   side   of  the  York 
Mohawk  river,   forming    a    distinctly  marked    escarpment    (the  plateau. 
Helderberg  Mountains).     Farther  west,  in  central  New  York,  only 
a  few  miles  from  the  central  depression  through  which  pass  the 
Erie  Canal  and  the  great  lines  of  railroad  connecting  Albany  with 
the  west,  are  various  heights  rising  1000  feet  above  the  surround 
ing  platean,  and  from  1600  to  2000  feet  above  the  sea  (Fenner  Hill, 
in  Madison  county,  1862  feet ;  Ripley  Hill,  in  Onondaga,  1968  ; 
Niles,  in  Cayuga,  1623;  Milo  Hill,  in  Yates,  1343;  and  East  Hill, 
in  Oswego,  2300).     This  plateau,  with  its  extension  to  the  south 
west  into  Pennsylvania,  forms  the  highlands  in  which  rise  the 
various  branches  of  the  Susquehanna,  which  traverses  the  entire 
Appalachian  system,  in  a  general  direction  from  north-west  to 
south-east. 

In  south-eastern  New  York  there  is  a  remarkable  group  of  The 
mountains,  very  conspicuous  from  the  Hudson,  and  apparently  Catskills. 
quite  isolated  as  seen  from  the  eastern  side,  but  which,  as  ap 
proached  from  the  west,  are  recognized  as  being  in  intimate  con 
nexion  with  the  plateau  region  of  central  New  York.  This  group 
is  known  as  the  Catskills,  of  which  there  are  two  divisions, — the 
northern,  or  Catskills  proper,  and  the  southern.  The  Catskills 
proper  are  a  massive  plateau,  enclosed  between  the  Esopus  and 
Catskill  creeks — affluents  of  the  Hudson  running  in  a  south 
easterly  direction,  nearly  parallel  with  each  other,  and  at  a  distance 
of  about  25  miles  apart.  The  mountain  mass  thus  enclosed  con 
sists  essentially  of  two  border  chains  running  parallel  with  the 
two  streams,  and  from  10  to  15  miles  apart.  The  highest  point  of 
the  north-eastern  border  is  the  Black  Dome,  4002  feet ;  that  of  the 
south-eastern  range,  Hunter  Mountain,  4038  feet.  The  southern 
group,  lying  south  of  the  Esopus,  the  drainage  of  which  on  the  west 
and  south-west  is  into  the  Delaware  river,  includes  Slide  Mountain, 
the  highest  point  of  the  entire  Catskill  group  (4205  feet). 

The  Catskill  range  is,  like  the  plateau  region  generally,  of  the 
Devonian  and  Lower  Carboniferous  formations.  The  upper  500 
feet  of  the  Slide  Mountain  is  occupied  by  a  cap  of  the  Carboniferous 
conglomerate,  the  equivalent  of  the  millstone  grit,  and  the  nearest 
approach  to  the  Coal-measures  in  any  part  of  New  York. 

From   New  Jersey  southward  the  Appalachian   system  is  very  Appa- 
easily  separated  into  those  divisions  which  have  already  been  indi-  lachians 
cated.     Its  eastern  border — the  Atlantic  slope — is  an  area  of  land  in 
rising  gradually  from  the  sea  towards  the  interior,  to  the  foot  of  Pennsyl- 
the  Appalachian  ranges,  broadening  out  as  we  follow  it  southward,  vania 
and  at  the  same  time  acquiring  a  greater  elevation  before  the  and 
mountains  are  reached.     This  gently  rising  area  is  hardly  percept-  south- 
ible  in  New  England,  but  it  occupies  a  considerable  portion  of  the  ward. 
Atlantic  States  from  New  Jersey  south  to  Florida.     Its  altitude  Atlantic 
at  the  eastern  base  of  the  mountains   is,  in  Pennsylvania,  only  slope, 
from  100  to  300  feet, — Lancaster  and  Harrisburg,  which  are  on  its 
western  border,  being  respectively  350  and  320  feet.     On  James 
river,  in  Virginia,  it  is  about  500  feet  high  (Lynchburg,  529  feet), 
but  at  the  source  of  the  Catawba  it  has  risen  to  1200  feet.     This 
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region  of  comparatively  low  elevation  is  geologically,  and  also  to  a 
certain  extent  topographically,  made  up  of  two  quite  distinct 
portions.  The  part  nearest  the  coast  is  almost  Hat,  or  with  the 
gentlest  possible  slope  seaward,  and  unbroken  by  any  elevations 
worthy  of  notice.  Beyond  this  belt,  to  the  west  and  north-west, 
is  another,  itself  almost  a  plain,  but  more  undulating,  rising  more 
rapidly  westward,  so  as  to  form  almost  a  tableland  at  the  base  of 
the  mountains,  and  itself  diversified,  in  its  western  portion,  by 
elevations  which  in  places  rise  high  enough  to  be  called  mountains. 
The  belt  nearest  the  shore  consists  of  Tertiary  and  Cretaceous 
rocks  having  a  very  gentle  dip  seaward.  These  are  first  met  with, 
as  we  proceed  southward,  on  Raritan  Bay,  where  the  belt  occupied 
by  them  is  from  20  to  25  miles  wide,  but  on  reaching  Philadelphia 
it  is  found  to  have  acquired  a  breadth  of  more  than  60.  The 
stratified  mass  in  New  Jersey  consists  of  a  great  number  of  alter 
nations  of  sands,  marls,  and  clays,  from  a  third  to  half  the  width 
of  the  belt  being  occupied  on  the  surface  by  the  Cretaceous,  and 
the  more  eastern  portion  being  of  Tertiary  age.  Trenton,  near  the 
western  edge  of  this  belt,  is  only  33  feet  above  the  sea-level.  These 
newer  formations  are  of  special  interest  on  account  of  their  fossils, 
and  because  of  their  great  economic  value.  This  level  belt  of 
newer  rocks  maintains  its  width  through  Delaware  and  Virginia, 
and  attains  a  width  of  more  than  100  miles  in  North  Carolina  and 
Georgia.  Between  New  Jersey  and  North  Carolina  it  is  deeply 
intersected  by  bays,  the  heads  of  which  approximately  mark  a 
change  from  rocks  of  recent  age  to  those  much  lower  down  in  the 
series,  which  make  up  the  western  portion  of  the  Atlantic  slope. 
This  change  is  also  most  distinctly  marked  by  an  interruption  to 
the  navigability  of  the  rivers,  and  it  also  manifests  itself  in  the 
position  of  the  cities  of  the  Atlantic  slope,  most  of  which  to  the 
south  of  New  York  (Trenton,  Philadelphia,  Baltimore,  Washington, 
Richmond,  Petersburg,  Raleigh,  Columbia,  Augusta,  Milledgeville, 
and  Montgomery)  are  not  on  the  Atlantic  itself,  but  on  or  very 
near  this  geological  break.  From  Virginia  southward  the  coast  is 
very  little  indented,  and  most  of  the  large  towns  are  at  a  consider 
able  distance  from  it.  In  North  Carolina  the  slope  of  the  coast 
belt — here  100  miles  wide — is  hardly  more  than  1  or  2  feet  to  the 
mile.  It  is  occupied  by  nearly  horizontal  strata  of  Tertiary,  over 
lain  in  considerable  part  by  detrital  accumulations  of  still  later 
age,  the  whole  consisting  of  loose  sands,  clays,  marls,  and  gravels 
irregularly  piled  one  above  another.  Nearly  the  same  may  be  said 
of  the  continuation  of  this  belt  through  South  Carolina  and  Georgia. 
In  the  former  State  Columbia  (between  200  and  300  feet  above  the 
sea)  marks  its  western  border.  In  Georgia,  at  the  general  level  of 
the  country,  nearly  the  whole  belt  is  Tertiary  ;  but  the  underlying 
Cretaceous  is  revealed  in  various  places  where  the  rivers  have  cut 
deeper  than  usual.  The  heights  of  the  cities  are  as  follows  : — 
Augusta,  130-180  feet ;  Milledgeville,  310  ;  Macon,  334  feet. 

The  second  or  upper  belt  of  the  Atlantic  slope  is  in  large  part 
made  up  of  rocks  which  are  destitute  of  fossils,  and  in  regard  to 
which  it  has  not  yet  been  clearly  made  out  whether  they  arc  really 
stratified  beds  older  than  the  lowest  Silurian  (Azoic  or  Archaean  of 
Dana),  or  whether  they  are  highly  altered  rocks  of  Palaeozoic  age. 
Over  most  of  its  area  it  has  very  distinctly  the  character  of  a  plain. 
In  Pennsylvania  it  is  highly  cultivated  and  densely  peopled,  a 
"country  of  rolling  hills  and  gently-sloping  vales,  with  occasional 
rocky  dells  of  no  great  depths,  and  nowhere  more  than  600  or 
700  feet  above  the  sea-level."  It  is  bordered  on  the  north-west, 
for  a  portion  of  its  extent,  by  a  low  range  of  elevations,  known 
as  the  South  Mountains,  and  generally  considered  to  be  the 
northern  prolongation  of  the  Blue  Ridge  of  Virginia  and  the  States 
farther  south.  The  South  Mountains  enter  Pennsylvania  at  the 
Delaware,  forming  a  region  of  irregularly  grouped  ridges,  which 
occupy  a  breadth  of  somewhat  less  than  10  miles,  and  which  do 
not  rise  to  an  elevation  of  more  than  400  to  500  feet  above  the 
valleys.  These  hills  are  made  up  of  massive  varieties  of  gneiss, 
sandstones, — recognized  by  the  Pennsylvania  Survey  as  being  of 
Potsdam  age, — and  Lower  Silurian  limestones.  The  valleys  resting 
on  this  latter  rock  arc  covered  with  a  highly  fertile  soil.  In  Virginia 
the  upper  belt  of  the  Atlantic  slope  broadens  out  and  becomes 
more  and  more  complicated  in  its  topography.  In  an  official  report1 
this  region  is  divided  into  three  portions,  called  the  Middle,  Pied 
mont,  and  Blue  Ridge  divisions  of  the  State.  The  Middle  division 
is  said  to  extend  westward  from  the  sea  to  the  foot  of  the  low 
broken  ranges  which,  under  the  names  of  Kitoctin,  or  Kittoctan, 
Bull  Run,  Yew,  Clark's,  South-West,  Carter's,  Green,  Findlay's, 
Buffalo,  Chandler's,  Smith's,  &c.,  Mountains  and  Hills,  extend 
across  the  State  south-west  from  Fairfax  county  on  the  Potomac 
to  Pittsylvania  county  on  the  North  Carolina  line.  These  broken 
ranges,  which  preserve  a  general  parallelism  with  the  Appalachian 
ranges  proper,  and  form,  as  it  were,  the  outliers  of  this  system,  are 
designated  by  Major  Hotchkiss  the  Atlantic  Coast  range.  This 
middle  country  is  described  as  a  moderately  undulating  plain,  from 
25  to  100  miles  wide,  and  rising  from  the  south-eastern  border,  where 
itjs  from  150  to  200  feet  above  the  sea,  to  an  altitude  of  from  300 

i  Hotchkiss,  Virginia,  a  Geographical  and  Political  Summary,  based  on  infor 
mation  obtained  during  the  Geological  Survey  by  Prof.  W.  B.  Rogers  in  1835-41. 


to  500  feet  along  its  north-western  edge.  It  is  a  succession  of  low 
north-east  and  south-west  trending  ridges,  the  valleys  between  them 
being  sometimes  narrow  and  deep,  but  the  ridges  themselves  not 
very  prominent.  The  rocks  are  metamorphic  slates  and  gneiss, 
with  numerous  eruptive  masses  in  the  form  of  dikes,  and  with 
many  quartz  veins,  some  of  which  contain  considerable  gold, 
although  mining  has  not,  on  the  whole,  been  successful.  The 
Piedmont  division  forms  a  belt  of  from  20  to  30  miles  in  width, 
and  may  properly  be  considered  as  being  the  foothill  border  of  the 
Blue  Ridge  itself.  There  is  a  marked  tendency  to  the  formation 
of  a  continuous  valley  between  the  broken  ridges  already  noticed 
as  forming  the  so-called  Coast  range  and  the  Blue  Ridge  proper. 
In  this  valley  lie  Culpeper  (400-500  feet),  Fairfax  (382),  Charlottes- 
ville  (450),  Lynchburg  (650),  and  other  towns.  This  foothill 
region  is  described  as  exceedingly  intricate.  The  coast  range  is 
succeeded,  in  the  west,  by  numberless  valleys  of  all  imaginable 
forms,  which  extend  across  to,  and  far  into,  the  Blue  Ridge,  to 
which,  in  point  of  fact,  they  topographically  belong.  Portions  of 
the  Piedmont  country,  however,  form  quite  extensive  plains. 

The  Blue  Ridge  with  its  belt  of  foot-hills — the  Piedmont  region  The 
— forms  a  conspicuous  feature  of  the  topography  of  Virginia  and  the  Blue 
States  farther  south.  The  Potomac  breaks  through  it  at  Harper's  Ridge. 
Ferry,  at  an  elevation  of  242  feet,  the  mountains  adjacent  rising 
about  1200  feet  higher.  The  passes,  locally  known  as  "gaps,"  are 
numerous,  and  several  of  them  are  traversed  by  railroads.  The 
James  river  intersects  the  Blue  Ridge  706  feet  above  the  sea.  The 
elevation  of  this  range  is  considerable,  even  in  its  northern  portion, 
— Mount  Marshall,  near  Front  Royal  and  Manassas  Gap,  being 
about  3370  feet.  The  height  as  well  as  the  breadth  of  the  range 
increases  rapidly  as  the  southern  line  of  Virginia  is  approached, — 
the  Peaks  of  Otter,  in  Bedford  count}',  near  Buford's  Gap,  rising 
to  4000  feet,  and  Balsam  Mountain,  just  at  the  North  Carolina  line, 
to  5700  feet.  Here  the  Blue  Ridge  has  already  begun  to  expand 
into  that  wide  and  high  plateau,  occupying  the  western  portion 
of  North  Carolina,  in  which  are  found  the  highest  points  of  the 
entire  Appalachian  system.  This  elevated  region  is  formed  by  a 
broadening  out  and  bifurcation  of  the  Blue  Ridge,  which  begins 
near  Christiansburg  (2012  feet),  opposite  the  point  where  the  New 
river  changes  its  course  from  a  direction  parallel  with  that  of  the 
Appalachian  ranges  to  one  at  right  angles  to  this,  and  breaks 
through  that  part  of  the  system  which  lies  north-west  of  the  Great 
Valley,  flowing  in  that  direction  to  the  Ohio.  This  plateau  rises 
in  North  Carolina  to  an  average  height  of  2500  feet,  while  portions 
of  it  are  over  3500.  It  is  about  150  miles  in  length,  with  a  width 
varying  from  15  to  50  miles  and  averaging  about  30,  and  reaches 
its  highest  altitude  (3500-4000  feet)  at  its  narrowest  part.  The 
plateau  is  bordered  by  broken  ranges ;  that  on  the  south-east  still 
continues  to  be  called  Blue  Ridge;  the  more  or  less  continuous 
line  of  elevations  in  the  south-west  has  various  names — Unaka, 
Smoky,  Bald,  and  Iron  being  among  the  number.  Between  these 
exterior  ridges  rim  various  spurs,  with  many  points  over  6000  feet, 
the  culminating  one  being  the  Black  Dome  (6707  feet).  The 
northern  portion  of  this  high  region  is  drained  by  the  head  waters 
of  the  New  river,  but  the  principal  drainage  of  the  most  elevated 
part  is  to  the  north-west,  from  the  plateau,  through  gaps  in  the 
western  ridges,  to  the  Tennessee. 

The  geology  of  the  Blue  Ridge  division  of  the  Appalachian  system 
is  obscure  and  difficult.  Most  of  the  rocks  are  highly  crystalline, 
but  whether  of  Palaeozoic  or  Azoic  age  is  as  yet  undecided.  These 
crystalline  rocks  are  more  or  less  intersected  by  ancient  eruptive 
masses,  the  range  and  extent  of  which  are  uncertain.  Flanking  the 
Blue  Ridge  on  the  west  side,  and  involved  in  the  disturbances  of 
the  strata  by  which  it  has  been  built  up,  are  sandstones  and  lime 
stones  which  in  Pennsylvania  have  been  recognized  as  being  of 
Lower  Silurian  age.  These  limestones  seem  to  become  more  aren 
aceous  farther  south,  and  also  to  become  unfossiliferous.  It  may 
be  assumed,  however,  that  the  range  in  general  is  made  up  of  rocks 
not  newer  than  Lower  Silurian. 

To  the  west  and  north-west  of  the  Blue  Ridge  division  of  the  The 
Appalachian  system  lies  the  Great  Valley.  Its  north-western  Great 
limit  in  Pennsylvania  is  the  Kittatinny  Mountain,  which  separates  Valley. 
it  from  the  mountain  district  lying  adjacent  to  it  on  that  side  by  a 
very  regular  natural  wall.  The  entire  length  of  the  valley  in  that 
State  is  about  165  miles,  and  its  width  between  10  and  11  miles. 
Throughout  its  whole  extent  it  presents  a  gently  undulating  surface, 
approximating  to  a  level  plain,  with  here  and  there  a  belt  of  low 
hills.  In  Virginia  the  Great  Valley  is  a  very  important  feature, 
having  a  length  of  a  little  over  300  miles,  and  a  quite  uniform 
width  of  about  20.  The  mountains  on  its  north-west  side  (the 
Kittatinny)  are  known  by  a  variety  of  names,  their  northern  portion 
being  designated  on  some  maps  as  the  Great  North  Mountains.  A 
small  portion  of  this  valley  is  also  included  within  the  limits  of 
West  Virginia.  The  drainage  of  the  Great  Valley  is  complicated. 
The  north-eastern  portion  is  the  beautiful  and  fertile  valley  (about 
140  miles  in  length)  of  the  Shenandoah,  drained  by  two  parallel 
branches  of  that  river, — a  well-marked  double  range,  50  miles  in 
length,  dividing  the  Great  Valley  longitudinally.  Through  this 
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range  the  northern  branch  of  the  Shenandoah  breaks,  turning  at 
right  angles  to  its  former  course  and  uniting  with  the  southern 
branch  at  Manassas  Gap,  below  which,  towards  the  Potomac,  the 
valley  is  but  slightly  broken  by  hills.  South  of  that  portion  of  the 
Great  Valley  drained  by  the  Shenandoah  is  a  region  about  50  miles 
in  length,  in  which  are  the  head  waters  of  the  James.  The  various 
branches  of  this  river,  coming  from  north-west  and  south,  unite  at 
the  western  base  of  the  Blue  Ridge,  and  there  break  through  it. 
The  remaining  portion  of  the  valley  belongs  partly  to  the  Roauoke 
and  partly  to  the  New  or  Kanawha  and  to  the  Holston.  The  rise 
of  the  Great  Valley  to  the  south-west  is  very  marked,  the  point 
where  the  Shenandoah  enters  the  Potomac  being  only  240  feet 
above  the  sea,  while  the  head  of  the  New  river  is  in  a  region 
ranging  from  2500  to  3000  feet.  According  to  the  official  report, 
"  the  aspoct  of  this  region  is  singularly  pleasant.  The  great  width 
of  the  valley,  the  singular  colouring  and  wavy  but  bold  outline  of 
the  Blue  Ridge,  the  long  uniform  lines  of  the  Kittatinuy  Moun 
tains  and  the  high  knobs  that  rise  up  behind  them  in  the  distance, 
the  detached  ranges  that  often  extend  for  many  miles  in  this  valley, 
like  huge  lines  of  fortifications — all  these  for  the  outline,  filled  up 
with  park-like  forests,  well-cultivated  farms,  well-built  towns,  and 
threaded  by  bright  and  abounding  rivers,  make  this  a  charming  and 
inviting  region." 

Middle         The  next  division  of  the  Appalachians,  which  may  be  called  the 
belt  of     middle  belt,  is  perhaps  the  most  interesting  and  peculiar  although 
the  Ap-    not  the  most  persistent  portion  of  the  system.      It  is  not  until 
palach-     Pennsylvania  is  reached  that  it  becomes  important.     Its  character 
iahs.         of  this  division  is  thus  indicated  by  H.  D.  Rogers  in  the  report  of 
the  First  Geological  Survey  of  that  State : — "  It  is  a  complex  chain 
of  long,  narrow,  very  level  mountain  ridges,  separated  by  long, 
narrow,  parallel  valleys.     These  ridges  sometimes  end  abruptly  in 
swelling  knobs  and  sometimes  taper  off  in  long  slender  points. 
Their  slopes  are  singularly  uniform,  being  in  many  cases  unvaried 
by  ravine  or  gully  for  many  miles  ;   in  other  instances  they  are 
trenched  at  equal  intervals  with  great  regularity.     Their  crests  are 
for  the  most  part  sharp,   and   they  preserve   an  extraordinarily 
equable  elevation,  being  only  here  and  there  interrupted  by  notches 
or  gaps,  which  sometimes  descend  to  the  water-level,  so  as  to  give 
passage  to  the  rivers.     The  whole  range  is  the  combined  result  of 
an  elevation  of  the  strata  in  long,  slender,  parallel  ridges,  wave- 
like  in  form,  and  of  excessive  erosion  of  them  by  water ;  and  the 
present  configuration  of  the  surface  is  one  which  demonstrates  that 
a  remarkable,  and  as  yet  little  understood,  series  of  geological 
events  has  been  concerned  in  their  formation.     The  ridges,  which 
are  but  remnants  of  the  eroded  strata,  are  variously  arranged  in 
groups  with  long  narrow  crests,  some  of  which  preserve  a  remark 
able  straightness  for  great  distances,  while  others  bend  with  a  pro 
longed  and  regular  sweep.    In  many  instances  two  narrow  contigu 
ous  parallel  mountain  crests  unite  at  their  extremities,  and  enclose 
a  narrow  oval  valley,  which  with  its  sharp  mountain  sides  bears 
not  unfrequently  a  marked  resemblance  to  a  long  slender  sharp- 
pointed  canoe. "     The  system  of  ranges  thus  described  crosses  north 
western  Maryland,  and  is  largely  developed  in  Virginia,  with  char 
acters  in  many  respects  resembling  those  which  it  displays  farther 
north.     It  is  a  region  of  long,  narrow,  parallel  valleys,  separated 
by  narrow,  straight,  and  quite  elevated  ridges,  of  which  no  one 
rises  greatly  above  the  others.     The  number  of  these  diminishes  as 
we  proceed  in  a  south-westerly  direction,  and  the  belt  narrows  in 
proportion.     The  drainage  on  the  extreme  eastern  border  is  into 
the  Great  Valley.     The  interior  valleys  in  the  northern  half  of  the 
belt  are  traversed  by  streams  flowing  into  the  Potomac ;  the  southern 
half  is  mostly  drained  by  branches  of  New  river.     In  some  cases 
the  waters  flow  towards  a  central  depression  in  the  valley,  and 
then  break  through  the  enclosing  range.     The  rocks  are  Silurian, 
Devonian,  and  Lower  Carboniferous.     In  its  north-eastern  exten 
sion  this  division  includes  the  anthracite  region  of  Pennsylvania. 
The  ridges  by  which  the  Appalachian  belt  proper  is  traversed  are 
the  result  of  a  series  of  flexures  of  the  strata,  along  numerous  axes 
of  elevation  and  depression,  not  complicated  in  Pennsylvania  by 
extensive  dislocations  of  the  crust,  or  faults,  either  longitudinal  or 
transverse,  but  gradually  becoming  so  as  we  proceed  towards  the 
south-west.     It  is  a  curious  fact  that,  in  following  in  a  south 
westerly  direction  the  Appalachian  belt  proper,  we  find  that  it 
disappears  or  merges  in  the  Great  Valley,  which  in  Tennessee  occu 
pies  the  entire  space  between  the  Blue  Ridge  and  the  Alleghany 
plateau,  there  called  the  Cumberland  tableland,  and  is  fully  40 
miles  in  width.     The  rocks  which  underlie  the  Great  Valle}'  are  of 
the  same  geological  age  as  those  of  which  the  Appalachian  belt  is 
composed  farther  north,  but  more  closely  compressed  together,  and 
complicated  by  great  longitudinal  faults,  the  whole  area  being  a 
comparatively  depressed  one,  and  not  broken  by  marked  ridges. 
The  true  Appalachian  belt  is  therefore  limited  to  Pennsylvania, 
Virginia,  and  a  very  narrow  space  in  Maryland,  and  here  the  system 
has  its  greatest  width  and  most   intricate  and  interesting   topo 
graphical  features,  but  not  its  highest  elevations,  which  occur  north 
and  south  of  this  portion,  in  regions  of  greater  and  more  irregular 
disturbance,  complicated  by  metamorphic  changes  and  irregulai 


intrusions  of  eruptive  material  on  a  grand  scale,  making  the  task 
of  unravelling  the  geological  structure  extremely  difficult. 

The   most  western   member  of  the   Appalachian  system — the  The  Ap- 
alateau — is  the  one  of  which  the  geology  is  most  easily  made  out,  palachian 
md,  while  its  eastern  border  is  an  important  topographical  feature,  plateau. 
t  merges  so  gradually  in  the  great  central  or  Mississippi  valley, 
;hat  any  definition  of  its  limits  in  that  direction  is  quite  impossible. 
The  position  and  elevation  of  this  plateau  region  in  New  York  have 
seen  already  indicated.     Farther  south  this  tableland  occupies  the 
western  portion  of  Pennsylvania,  nearly  all  West  Virginia,  a  part 
of  Kentucky  and  also  of  Tennessee,  in  which  latter  State  it  is 
called  the  Cumberland  tableland,  or  the  Cumberland  Mountains, 
since  it  here  presents  itself  exceptionally  with  abrupt  edges  on  the 
west,  as  well  as  on  the  east,  but  it  is  narrowed  down  to  a  width  of 
not  more  than  30  or  40  miles  in  the  northern  portion  of  the  State 
and  of  much  less  in  the  southern.      The  bold  escarpment  with 
which  the  plateau  faces  the  east  in  Pennsylvania  is  known  as 
the  Alleghany  Mountains.     It  is  continued  in  Virginia,  but  with  Alleghany 
much  less  distinctness.     It  is  from  this  tableland  that  the  waters  Moun- 
of  the  Susquehanna  descend  to  the  Atlantic,  crossing  the  entire  tains. 
Appalachian  system  in  its  course,  while  with  the  New  river  the 
condition  of  things  is  reversed,  since  this  stream  heads  on  the 
eastern  edge  of  the  range  and  flows  across  it  in  the  opposite  direc 
tion  from  that  of  the  Susquehanna. 

Since  the  dip  of  the  strata  in  southern  New  York  and  western 
Pennsylvania  is  generally  to  the  southward,  newer  rocks  occupy 
the  surface  as  we  proceed  in  that  direction.  The  Coal-measures 
appear  soon  after  the  line  of  division  of  these  two  States  is  passed, 
and  it  is  largely  with  rocks  of  this  age  that  the  tableland  is  covered 
through  the  whole  of  its  southern  extension.  In  fact  the  Appa 
lachian  coalfield,  as  it  is  called,  presents  an  almost  continuous 
mass  of  coal-bearing  strata,  extending  from  northern  Pennsylvania 
to  Alabama.  A  part  of  this  field,  however,  notably  in  Ohio,  reaches 
far  beyond  the  topographical  limits  of  the  Appalachian  region. 

The  Appalachian  tableland  is,  even  in  Pennsylvania,  not  entirely 
destitute  of  marked  topographical  features.  The  axes  which  char 
acterize  the  system  farther  east  are  not  wanting,  but  the  strata  are 
raised  and  depressed  by  gentle  undulations,  and  not  broken  by 
precipitous  ridges.  Much  intricacy  is  given  to  the  topography,  in 
a  small  way,  by  the  streams  cutting  down  into  the  soft  rocks. 

Before  leaving  the  Appalachian  region  it  will  be  desirable  to  add  Mesozoic 
a  few  words  on  the  belt  of  Mesozoic  rocks  occurring  on  the  Atlantic  belt  of  the 
slope,  which,  although  not  forming  a  prominent  topographical  Appala- 
feature,  are  of  much,  geological  and  palreontological  interest,  chians. 
This  belt  consists  chiefly  of  sandstones  of  reddish-brown  colour, 
with  which  are  associated  shales,  and  occasionally,  especially  in 
the  lower  portion,  coarser  materials — conglomerates, — which  are 
sometimes  well  rounded  by  water,  but  in  places  almost  breccia-like 
in  character.  These  rocks  are  first  seen,  on  the  north-east,  in  New 
Brunswick,  in  Nova  Scotia,  and  on  Prince  Edward  Island.  In 
New  England  they  are  limited  to  the  valley  of  the  Connecticut 
river,  with  a  small  parallel  area  a  little  to  the  west  of  this  in  the 
towns  of  Southbury  and  Woodbury,  Connecticut.  The  Connecticut 
valley  Mesozoic  area  is  about  150  miles  in  length,  with  a  maximum 
breadth  of  about  14.  The  largest  belt,  however,  is  that  extending 
from  the  west  side  of  the  Hudson  river,  along  the  south-eastern 
side  of  the  South  Mountains  and  Blue  Ridge,  through  New  Jersey, 
Pennsylvania,  and  Maryland,  to  about  the  centre  of  Virginia, 
having  a  maximum  width  of  about  30  miles  and  a  length  of  some 
what  over  300.  There  are  other  smaller  areas  of  the  same  rock  in 
Virginia  and  in  North  Carolina, — that  of  the  last-named  State 
extending  a  short  distance  into  South  Carolina.  Associated  with 
this  sandstone  is  a  considerable  amount  of  igneous  rock,  which 
occurs  in  the  form  of  dikes  and  overflows,  which,  as  the  sandstone 
has  been  worn  away  by  erosive  agencies,  occasionally  stand  out 
quite  conspicuously,  although  nowhere  reaching  an  elevation  of 
more  than  a  few  hundred  feet.  Some  well-known  and  much  visited 
localities,  such  as  Mount  Tom  and  Mount  Holyoke  in  Massa 
chusetts,  the  Hanging  Hills  and  East  and  West  Rocks  in  Connecti 
cut,  and  the  Palisades  in  New  York,  are  of  this  character.  The 
fossils  which  the  sandstones  contain  are  not  numerous,  but  are  of 
much  interest,  and  the  geological  age  assigned  to  this  formation  by 
most  palaeontologists  is  the  Triassic.  In  several  localities,  how 
ever,  great  numbers  of  footprints  of  animals  occur,  which  were 
long  considered  to  be  those  of  birds,  but  are  now  known  to  belong 
— in  considerable  part,  at  least — to  the  Reptilia,  some  of  which 
had  certain  features  allying  them  to  birds.  The  paucity  of  fossil 
remains,  other  than  footprints,  found  in  these  rocks  has  rendered 
the  working  out  of  their  true  relations  a  matter  of  considerable 
difficulty.  The  latest  investigations  of  Prof.  Fontaine  show  that 
the  Mesozoic  areas  of  Virginia  are  separable  into  two  quite  distinct 
groups,  an  older  and  a  newer,  the  floras  of  the  two  being  quite 
different.  It  is  in  the  older  Mesozoic  of  Virginia,  and  in  the  most 
easterly  area,  near  Richmond,  that  the  coal  occurs  which  was  the 
first  worked  in  the  United  States.  The  stratigraphical  relations 
of  the  Mesozoic  sandstones  are  difficult  of  comprehension,  and  have 
been  the  occasion  of  much  discussion. 
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The  Cordilleran  System. 

For  convenient  description,  this  system  may  be  divided  into  the 
following  six  regions: — I.  the  Rocky  Mountains;  II.  the  Great 
Basin  and  the  Basin  ranges;  III.  the  Northern  or  Columbian 
plateau;  IV.  the  Southern  or  Colorado  plateau;  V.  the  Sierra 
Nevada  and  Cascade  ranges ;  VI.  the  Pacific  Coast  ranges. 

I.  The  Rocky  Mountains  form  the  eastern  border  of  the  Cordil 
leran  region, — a  border  made  up  of  many  subordinate  ranges.  They 
may  be  divided  into  two  parts — the  north  and  south  trending  por 
tion,  and  the  north-west  and  south-east  trending  portion.  Between 
these  two  subdivisions  there  is  a  marked  orographic  break,  in  the 
form  of  a  high  plateau  region,  over  which  the  Union  Pacific  Rail 
road  passes  at  an  elevation  of  about  8000  feet.  On  the  north  of 
this  plateau  are  the  Sweetwater  and  the  much  higher  Wind  River 
Mountains,  which  latter  form  the  culminating  region  of  the  con 
tinent,  since  in  them  head  the  three  great  river-systems  of  the 
country, — the  Missouri,  the  Columbia,  and  the  Colorado. 

(A)  The  southern  or  north  and  south  trending  division  is  about 
600  miles  in  length  from  north  to  south,  and  about  300  in  breadth. 
Its  eastern  edge  is  extremely  well  marked,  the  ranges  rising  abruptly 
from  a  very  gently  sloping  plateau.  Looking  at  this  division  in 
the  most  general  way,  we  find  on  its  eastern  edge  a  double  range 
of  mountains,  quite  distinctly  marked  in  Colorado,  or  between  the 
parallels  of  36  and  41°,  where  they  enclose  a  system  of  high 
plateau-like  valleys,  known  as  the  North,  Middle,  South,  and  San 
Luis  Parks,  which  have  an  elevation  of  from  6000  to  10,000  feet, 
the  enclosing  ranges  rising  3000  to  4000  feet  higher.  These  so- 
called  parks  are  drained  by  the  head  waters  of  the  Platte,  Colorado, 
and  Arkansas,  with  the  exception  of  the  San  Luis  Park  or  Valley,  in 
which  lies  the  upper  course  of  the  Rio  Grande,  whence  it  finds  its 
way  southward,  through  New  Mexico,  having  a  pretty  well  marked 
and  lofty  range  on  its  eastern  side,  and  more  broken  ones  071  the 
west,  the  two  representing  the  Front  and  Park  ranges  of  Colorado. 

The  Front  or  Colorado  range  proper,  beginning  as  a  junction  at 
the  south  of  the  Medicine  Bow  range  and  the  Laramie  Hills,  which 
are  low  inconspicuous  ranges  closing  in  the  plateau  above  noticed 
.is  separating  the  two  divisions  of  the  Rocky  Mountain  system,  is  a 
broad,  lofty  mass,  continuous  from  about  41°  N.  lat.  as  far  as  Pike's 
Peak,  about  lat.  38°  45',  when  it  runs  out  into  the  plain.  The 
best  known  points  in  the  Rocky  Mountains — Long's  Peak  (14,271 
feet)  and  Pike's  Peak  (14,147  feet) — are  in  this  range;  both  are 
visible  from  the  plains,  and  are  conspicuous  landmarks.  Gray's 
Peak  (14,341  feet)  is  the  highest  point  in  this  range ;  but,  although 
on  the  continental  divide,  it  is  too  far  west  to  be  visible  from  the 
plains.  This  divide,  which  separates  the  Atlantic  waters  from 
those  of  the  Pacific,  follows  the  Front  range  as  far  as  Gray's  Peak, 
where  it  is  deflected  westward  for  20  miles  to  the  Sawatch  range, 
which  it  follows  for  about  75  miles.  In  this  deflexion  the  divide 
passes  between  Middle  and  South  Parks,  the  lowest  pass  in  this 
part  being  that  called  the  Tennessee  (10,418  feet),  which  leads  from 
the  head  of  the  Arkansas  to  the  Grand  river  branch  of  the  Colorado. 

The  Sawatch  range  is  one  of  the  highest  and  best-marked  chains 
in  the  Rocky  Mountains.  It  lies  west  of  the  head  of  the  Arkansas ; 
and  its  dominating  peaks,  along  the  whole  range,  exceed  14,000 
feet.  The  most  northerly  of  these,  the  mountain  of  the  Holy 
Cross  (14,176  feet),  was  so  named  on  account  of  the  existence  on 
its  eastern  flank  of  a  large  snow-field  lying  in  two  ravines  which 
intersect  each  other  at  right  angles,  in  the  form  of  a  cross,  and 
which  in  summer  is  conspicuously  visible  from  a  great  distance. 
The  highest  point  is  Mount  Harvard  (14,375  feet),  and  the  passes 
range  from  12,000  to  13,000  feet.  The  continental  divide  follows 
the  Sawatch  range  to  its  southern  end,  in  lat.  38°  20',  and  then 
runs  in  a  south-westerly  direction  for  about  75  miles,  over  a  high 
region  without  any  distinctly  marked  range.  Here  it  turns,  and, 
running  south-easterly,  follows  the  crest  of  the  San  Juan  range, 
which  at  many  points  rises  above  13,000  feet.  This  range  forms 
the  western  border  of  the  San  Luis  Park,  and,  from  its  north 
western  end,  in  going  either  north,  north-west,  or  west  the  explorer 
finds  a  very  elevated  and  exceedingly  broken  country,  which  finally 
merges  in  the  plateau  or  "mesa"  region  of  western  Colorado. 
Uncompahgre  Peak  (14,235  feet),  a  magnificent  isolated  summit  of 
volcanic  materials,  is  the  culminating  point. 

West  of  the  Sawatch  range  is  that  of  the  Elk  Mountains,  a  vol 
canic  mass  of  sharp  pinnacles,  the  culminating  point  of  which — 
Castle  Peak— is  over  14,000  feet.  Between  the  Elk  Mountains  and 
the  Uncompahgre  rise  the  various  branches  which  unite  to  form 
the  Gunnison  river. 

The  entire  western  portion  of  Colorado  is  a  high  plateau  region 
of  sedimentary  rocks,  of  late  geological  age,  cut  deeply  into  by 
numerous  streams,  giving  rise  to  canons  or  ravines  alternating  with 
mesas  or  plateaus,  the  whole  forming  a  labyrinthine  succession  of 
depressions  and  elevations.  The  mesas  are  sometimes  so  nearly 
eroded  away  that  the  remaining  portion  of  the  flat  surface  is  hardly 
wide  enough  for  a  bridle  path,  while  at  other  times  there  is  a 
broad  area  of  nearly  level  surface,  bordered  on  each  side  by  tre 
mendous  precipices.  The  small  valleys  on  the  streams,  where  there 


is  an  area  of  level  land  large  enough  to  be  a  feature  in  the  topo 
graphy,  are  called  "parks"  or  "holes."  The  area  occupied  by 
these,  in  Colorado,  west  of  the  continental  divide,  is  extremely 
small  as  compared  with  the  whole  area  of  the  region. 

When  the  "Parks"  are  spoken  of  in  describing  the  Rocky  The 
Mountains,  it  is  usually  the  more  conspicuous  ones — the  North,  "Parks." 
Middle,  South,  and   San  Luis   Parks — that  are  intended.      The 
North  Park  is  a  tolerably  level  area,  about  40  miles  by  20,  and 
quite  walled  in  by  high  ranges  rising  at  points  above  12,000  feet. 
This  park  is  a  favourite  resort  for  hunters.     In  it  rises  the  North 
Fork  of  the  Platte.    Middle  Park,  which  is  drained  by  the  branches 
of  Grand  river  (not  to  be  confounded  with  the  Rio  Grande),  is  much 
more  broken   by  elevations  than  North  Park.     The   continental 
divide  surrounds  it  on  every  side  excepting  the  west.     There  are 
but  few  points  in  this  park  under  7000  feet.     South   Park  is 
about  40  miles  in  length  and  15  to  20  in  breadth  ;   it  is   more 
nearly  level  than  the  North  or  the  Middle  Park,  and  has  a  higher 
elevation  than  either  (about  10,000  feet  at  its  northern  end,  and 
declining  gradually  southward  to  about  8000).    The  San  Luis  Park, 
or  Valley,  is  much  larger  than  the  more  northern  parks,  and  is 
closed  in  by  high  mountain  ranges.     On  its  north-eastern  side  it 
has  as  a  boundary  the  Sangre  de  Cristo  range,  of  which  the  culmin-  Sangre 
ating  point  is  Blanca  Peak,   the  highest  point  in  the   Rocky  de 
Mountains  (14,463  feet).     The  Sangre  de  Cristo  range  is  almost  a  Cristo 
continuation  of  the  Sawatch,  having  the  same  trend  and  similar  range, 
geological  characters,  the  two  being  separated  by  the  broad  depres 
sion  known  as  Poncho  Pass  (about  9000  feet).     The  north-western 
portion  of  the  San  Luis  Valley  is  closed  in  by  the  Garita  Hills, 
which  are  a  part  of  the  great  irregular  volcanic  mass  continued 
north-westerly  by  the  Uncompahgro  and  south-westerly  by  the 
San  Juan  range.     The  San  Luis  Valley  is  traversed  by  the  Rio 
Grande,   which  enters  it  from   the   west,   rising  in   the   above- 
mentioned  volcanic  region.     In  the  northern  and  wider  portion  of 
the  valley  the  mountain  streams  sink  or  are  lost  by  evaporation 
before  reaching  the  Rio  Grande,  and  most  of  this  portion  of  the 
valley  is  sandy,  and  unfit  for  cultivation  except  where  it  can  be 
artificially  irrigated. 

Proceeding  westward  from  the  San  Juan  range,  in  lat.  38°,  we 
soon  enter  the  plateau  region  which  extends  to  the  Colorado. 
This  plateau  region  is  bounded  on  the  north-east  by  the  volcanic 
masses  of  the  San  Juan,  Uncompahgre,  and  Elk  Mountains,  at 
the  western  base  of  which  spread  the  great  tables  or  mesas  of 
Cretaceous  and  Tertiary  rocks,  often  capped  by  volcanic  materials, 
and  which  thus  already  begin  to  exhibit  the  characteristic  features 
of  the  plateau  region.  Here  the  principal  branches  of  Grand  river 
and  of  the  Gunnison  have  their  sources.  The  Grand  itself  rises 
in  the  Front  range  on  the  western  slope  of  Long's  Peak,  while  the 
Gunnison  heads  near  Mount  Harvard,  the  two  uniting  near  the 
western  boundary  of  Colorado,  near  39°  N.  lat. 

Directly  west  of  North  Park,  and  separated  from  it  by  the  mass  Uintah 
of  the  Park  range,  and  also  by  a  broad  belt  of  high  mesa  country,  range, 
is  the  Uintah  range,  remarkable  as  having  an  east  and  west  trend, 
and  thus  forming  a  sort  of  connecting  link  between  the  eastern 
edge  of  the  Rocky  Mountain  system  and  its  western  border,  of 
which  the  Wahsatch  range  is  the  most  strongly  marked  division. 
Starting  from  the  eastern  side  of  the  Wahsatch,  where  it  inos 
culates  with  it,  it  runs  east  for  a  distance  of  150  miles,  when  it 
sinks  and  becomes  lost  in  the  Tertiary  and  Cretaceous  mesas 
lying  west  of  the  Park  range.  It  has  the  Bridger  basin  on  the 
north — a  continuation  of  the  Laramie  Plains, — the  two  together 
forming  an  important  member  of  the  orographic  break  between 
the  north  and  south  divisions  of  the  Rocky  Mountain  system 
already  indicated.  The  Bridger  basin  is  underlain  by  rocks  of 
Eocene  age,  and  has  an  elevation  of  6000  to  7000  feet,  Fort  Bridger 
itself  being  6,753  feet  above  the  sea.  South  of  the  Uintah  range  is 
the  Uintah  Valley,  also  underlain  by  Tertiary  rocks,  and  forming 
the  north-westernmost  division  of  the  Colorado  plateau  region. 
The  Uintah  range  itself  is  of  very  simple  geological  structure, 
being  a  low  flattened  anticlinal,  complicated  by  one  or  more  faults 
on  the  northern  edge.  The  Tertiary  and  Cretaceous  strata  have 
been  so  much  eroded  away  on  the  higher  portion  of  the  flattened 
arch  that  the  chief  rock  exposed  in  the  body  of  the  range  is  the 
underlying  Carboniferous.  The  highest  points,  as  given  by  the 
Fortieth  Parallel  Survey,  are  Gilbert's  Peak  (13,687),  Tokewauna 
(13,458),  and  Wilson's  Peak  (13,235  feet).  The  southern  slope  of 
this  range  is  drained  by  the  affluents  of  Green  river,  which  unites 
with  the  Grand,  about  175  miles  farther  south,  to  form  the  Colorado. 

The  Wahsatch  range  is   one  of  the   most  conspicuous  of  the  Wahsatch 
Rocky  Mountain  system,  and,  as  it  borders  the  Great  Basin  on  its  range, 
eastern  side,  it  may  properly  be  considered  as  forming  the  western 
limit  of  the  Rocky  Mountain  southern  division  of  the  Cordilleran 
system.     This  range  has  a  nearly  north  and  south  trend,  rising 
with  a  bold  escarpment  to  a  height  of  nearly  12,000  feet  in  the 
portion  of  the  range  just  east  of  Salt  Lake  City,  but  falling  off 
gradually  towards  the  north  and  not  being  recognizable  as  a  dis 
tinct  range  beyond  Bear  river.     This  stream  rises  on  the  northern 
slope  of  the  Uintah  range,  in  nearly  the  same  latitude  as  that  of 
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Salt  Lake  City,  then  flows  northward  for  more  than  100  miles,  to 
lat.  42°  40',  when  it  turns  and  follows  an  almost  exactly  opposite 
course,  finding  its  way  round  the  north  end  of  the  Wahsatch 
range  and  emptying  into  Great  Salt  Lake.  In  the  loop  thus  made 
by  Bear  river  is  the  Bear  River  range,  in  which  North  Logan  Peak 
rises  to  10,004  feet,  and  others  are  of  nearly  equal  altitude.  The 
whole  of  the  Wahsatch  region — the  range  of  that  name  as  well  as 
the  parallel  ranges  and  spurs  on  the  east — is  one  of  difficult  and 
complicated  topography.  It  forms  the  connexion  between  the  north 
and  south  divisions  of  the  Rocky  Mountains,  and  connects  by  spurs 
and  irregular  lines  of  elevation  with  the  Wind  River  range,  the 
range  of  the  Tetons,  and  the  Snake  River  Mountains. 

Although  Bear  river  runs  for  more  than  a  hundred  miles  in  a 
northerly  direction  before  crossing  the  Wahsatch  range,  the  Weber 
river,  which  rises  in  the  Uintah  range,  within  three  or  four  miles 
of  the  head  of  Bear  river,  runs  with  a  pretty  direct  north-westerly 
course  across  that  range,   breaking  through  it  where  it  is  from 
8000  to  9000  feet  in  elevation,  and  affording  an  easy  route  for  the 
railroad  from  the  Bridger  and  Green  river  basin  to  Salt  Lake. 
Northern         (B)  The  northern  division  of  the   Rocky  Mountains  has  been 
division        much  less  fully  explored  than  the  southern.      It  also  is  made  up 
of  Rocky      of  a  large  number  of  ranges,  having  a  general  though  by  no  means 
Mts.  uniform  north-west  south-east  trend.     As  a  whole,  this  division  is 

lower  and  less  impressive  from  the  grandeur  of  the  masses  than  the 
southern ;  and  as  we  advance  north-westerly  we  find  more  monotony 
in  the  scenery,  more  uniformity  in  the  height  of  the  ranges,  and  an 
almost  entire  absence  of  dominating  peaks.  Striking  exceptions  to 
this  condition  are  offered  by  the  Wind  River  range  and  the  Yellow 
stone  geyser  region. 

Northern  The  Northern  Pacific  Railroad,  by  which  access  is  had  from  the 
Pacific  east  to  this  portion  of  the  Cordilleras,  strikes  across  the  plains 
Railroad,  from  the  western  end  of  Lake  Superior,  directly  west  to  the 
Missouri,  which  it  crosses  in  101°  W.  long.,  at  Bismarck,  near  the 
centre  of  Dakota.  From  this  crossing  it  runs  in  almost  a  straight 
line  to  the  Yellowstone  river,  which  it  follows  for  a  distance  of 
340  miles.  It  then  crosses  to  the  Missouri  at  Gallatin,  and  follows 
that  stream  to  near  Helena,  a  distance  of  about  100  miles.  From 
here  the  ascent  of  the  main  divide  of  the  Rocky  Mountains  is  made 
by  way  of  Mullan's  Pass,  the  summit  being  crossed  by  a  tunnel  3850 
feet  long,  at  an  elevation  of  5548  feet.  Thence  the  line  follows 
Hell-Gate  river,  the  Missoula,  and  Clarke's  Fork,  to  Lake  Pend 
d'Oreilles  (2059  feet),  which  it  curves  round  on  the  north,  and 
then  strikes  directly  south-west  to  the  junction  of  Snake  river  with 
the  main  Columbia. 

The  Rocky  Mountains,  in  their  north-western  portion  in  Montana 

and  Idaho,  are  more  irregular  in  their  development  than  they  are 

farther   south.     There   is,  however,  a  similar   tendency  in   both 

regions  to  the  formation  of  those  mountain-encircled  valleys  which 

are  so  generally  known  in  this  region  as  "parks,"  although  not 

infrequently  called  "prairies."     These  parks  are  mostly  destitute 

of  timber,  excepting  the  cotton-woods  along  the   banks  of  the 

streams.     The  mountains  are  more  or  less  covered  with  coniferous 

trees,  not  of  great  size,  but  sufficiently  large  for  ordinary  building 

purposes.    As  the  ranges  themselves  are  lower  than  in  Colorado  and 

in  the  southern  division  generally,  so  the  high  enclosed  valleys  are 

also  proportionally  lower.     Portions  of  them  have  a  soil  suitable 

for  cultivation ;  other  portions  are  covered  with  bunch  grass  and 

well  adapted  for  grazing.     There  is  considerable  uncertainty  in  the 

Bitter       nomenclature  of  the  various  individual  ranges.     The  name  Bitter 

Root         Root  is  most  frequently  given  to  an  important  range,  which  in  a 

Mts.          portion  of  its  course  forms  the  main  divide  between  the  Missouri 

and  the  Columbia,  but  which,  farther  to  the  north-west,  separates 

the  waters  tributary  to  the  Snake  from  those  which  unite  to  form 

the  Clarke's  Fork.      The  Lapwai  and  Coaur  d'Alene  ranges  lie 

west  and  north-west  of  the  Bitter  Root  Mountains,  and  unite  the 

Rocky  Mountains  with   the   Blue  Mountains,  an  important,   but 

little-known  group  of  ranges  occupying  a  considerable  portion  of 

the  region  lying  west  of  Snake  river.     There  are  also  various  groups 

of  mountains,  more  or  less  isolated  in  position,  and  lying  to  the 

east  of  the  main  range  of  the  Rocky  Mountains  in  this  portion  of 

Crazy       their  extension.     The   Crazy  Mountains  form  an   isolated  group 

Mts.          immediately  north  of  the  Yellowstone  river.     They  occupy  au  area 

about  40  miles  long  and  15  wide ;  the  highest  point  is  Crazy  Peak 

(11,178  feet),  and  there  are  numerous  others  approaching  11,000 

feet.     The  mass  is  formed  by  immense  outbursts  of  volcanic  rocks 

through   horizontally  lying  strata   consisting   of  sandstones   and 

shales  of  Cretaceous   age.     The  Judith   Mountains  form  another 

more  or  less  isolated  group  farther  north-east,  in  109°-110°  W. 

Big  Horn  long.     To  the  south-east,  again,  are  the  Big  Horn  Mountains,  an 

Mts.          extensive  range  forming  an  advance  guard,  as  it  were,  of  the  main 

chain,  between  43°  and  46°  N.  lat.     Still  farther  east,  and  in  entire 

isolation  from  the  main  range,  is  the  large  and  important  group 

Black        known  as  the  Black  Hills,  in  103°  to  105°  W.  long.,  embracing 

Hills.        a  region  which  has  lately  become  of  considerable  importance  on 

account  of  its  mineral  wealth.     This  group  covers  an  area  of  an 

irregularly  oval  shape,  about  120  miles  in  length  and  from  40  to 

50  in  width ;  the  average  elevation  is  from  2000  to  3000  feet  above 


the  surrounding  country ;  but  the  highest  point — Mount  Harney 
— reaches  9700  feet.  Deadwood,  the  principal  mining  settlement, 
has  an  elevation  of  4630  feet.  The  geological  structure  of  this 
range  is  comparatively  simple,  and  typical  of  that  of  a  very  con 
siderable  portion  of  the  Rocky  Mountains,  especially  of  the  ranges 
of  the  northern  division.  The  central  or  axial  mass  is  of  an  oval 
form,  about  70  miles  in  length  by  40  broad,  and  is  made  up  of 
crystalline  rocks, — granitic,  gneissoid,  and  schistose  in  character. 
The  sedimentary  rocks  rest  upon  it  unconformably,  folded  like  a 
mantle  around  its  base,  and  everywhere  dipping  from  it,  at  a 
higher  angle  near  the  axial  mass,  and  at  a  lesser  one  as  we  recede 
from  it.  The  lowest  fossiliferous  rock  is  the  Potsdam  sandstone, 
from  200  to  300  feet  in  thickness.  On  this  rests  conformably  a 
series  of  beds  of  Carboniferous  age,  600  to  700  feet  in  thickness, 
and  this  group  is  succeeded  by  the  series  of  deep-red  sandy  gyp- 
siferous  strata,  the  "  Red  Beds  "  of  the  Rocky  Mountain  geologists, 
a  very  conspicuous  feature  of  the  geology  through  a  large  portion 
of  this  region,  and  the  more  so  because  often  eroded  into  peculiar 
fantastic  and  picturesque  forms.  These  beds  are  considered  to  be 
of  Triassic  age.  In  the  Black  Hills  their  total  thickness  varies 
from  300  to  400  feet.  Above  the  Red  Beds  lies  the  Jurassic,  which 
here  has  a  quite  uniform  character,  and  is  made  up  of  grey  or 
ash-coloured  marls,  marly  limestones,  and  soft  sandstones.  The 
thickness  of  this  group  in  the  central  region  of  the  Black  Hills 
is  about  200  feet,  increasing  to  the  north,  and  attaining  in  Belle 
Fourche  Valley  a  maximum  of  600  feet.  In  the  Wind  River  range 
the  Jurassic  is  more  largely  developed,  and  farther  to  the  south  and 
south-west,  through  the  Rocky  Mountains  and  in  the  ranges  south 
of  the  Great  Basin,  it  is  still  thicker.  Above  the  Triassic  and 
Jurassic,  and  conformable  with  them,  are  the  various  members  of 
the  Cretaceous  series,  so  largely  developed  in  this  region,  varying 
in  lithological  character,  the  upper  600  feet  composed  of  soft,  easily 
eroded  materials,  and  containing  many  characteristic  Cretaceous 
fossils.  The  position  of  these  various  groups  of  strata,  some  quite 
hard  and  others  very  soft,  wrapped  concentrically  around  the  axial 
mass,  and  cut  through  by  a  radial  drainage,  has  given  rise  to  an 
interesting  topography,  easily  understood  from  its  simplicity,  and 
little  obscured  by  any  covering  of  forest  vegetation.  A  remarkable 
feature  of  the  landscape,  on  the  western  bank  of  the  Belle  Fourche, 
is  the  Bear  Lodge,  or  Devil's  Tower,  "a  great  rectangular  obelisk 
of  trachyte,  with  a  columnar  structure,  giving  it  a  vertically  striated 
appearance,"  rising  625  feet  from  its  base,  the  summit  being  entirely 
inaccessible. 

II.  The  Great  Basin  is  the  name  now  given  to  a  region  embracing  The 
an  area  of  about  225,000  square  miles,  and  having  no  drainage  Great 
to  the  sea.     Its  shape  is  roughly  triangular,  the  apex  of  the  triangle  Basin, 
being  near  the  mouth  of  the  Colorado  river,  and  its  base  extending 
in  an  irregular  line,  approximately  east  and  west  in  direction,  from 
near   the   north-eastern   corner  of   California   to  a   point   on  the 
northern  slope  of  the  Uintah  range,  where,  as  already  mentioned, 
Bear  river  has   its  source.     The  length  of  the  east  side  of  the 
triangle  thus  designated  is  approximately  600  miles.     From  the 
northern  side  or  base  the   drainage  is   into   Snake  river;  on  the 
south-eastern  side  rise  various  branches  of  the  Colorado ;  and  the 
south-western  is  very  distinctly  marked,  for  the  greater  part  of  its 
length,  by  the  crest  of  the  Sierra  Nevada. 

The  Great  Basin  is  an  elevated  plateau,  traversed  by  numerous  Its  topo- 
rauges  of  mountains,  having  a  general  north  and  south  trend,  and  graphy. 
a  very  considerable  elevation  above  the  intervening  valleys.  While 
there  is  a  marked  tendency  in  these  ranges  to  isolation  from  each 
other,  and  to  separation  by  deep  and  persistent  valleys,  there  is 
still  so  much  inosculation  of  one  range  with  another,  and  so  much 
irregularity  in  their  development,  that  it  is  extremely  difficult  to 
define  their  number  or  to  group  them.  Starting  from  the  crest  of 
the  Sierra  Nevada,  at  a  point  west  of  Pyramid  Lake,  and  going  in 
a  direction  a  little  north  of  east  to  Salt  Lake,  the  traveller  would 
cross  about  twenty  mountain  chains,  mostly  very  distinctly  marked, 
and  separated  by  deep  valleys  of  from  4  to  20  miles  in  width.  The 
height  of  the  plateau  from  which  these  chains  rise  is  greatest  in  its 
central  portion,  and  it  declines  east  and  west  and  also  towards  the 
south,  where  considerable  areas  are  actually  below  the  level  of  the 
sea.  The  most  important  centres  towards  which  the  drainage  con 
verges  are  Salt  Lake,  about  4250  feet  above  the  sea,  and  the  sink  of 
the  Humboldt  and  Carson,  very  nearly  at  the  same  elevation.  The 
head  of  the  Humboldt  river  is  near  Cedar  Pass  (6263  feet),  about 
100  miles  west  of  Salt  Lake.  This  river  therefore  marks  a  distinct 
line  of  depression  near  the  northern  edge  of  the  Great  Basin,  and  in 
going  south  from  this  we  rise  in  the  various  valleys  to  heights  of 
from  5000  to  7000  feet.  The  Humboldt  Sink  not  only  receives  the 
surplus  drainage  of  the  northern  portion  of  the  Basin,  but  is  on 
the  same  level,  and  after  a  wet  season  in  actual  continuous  con 
nexion,  with  the  Carson  Sink,  into  which  quite  an  extensive  portion 
of  the  eastern  slope  of  the  Sierra  Nevada  is  drained.  Throughout 
the  Great  Basin  the  valleys  between  the  ranges  are  themselves 
usually  sinks,  the  lower  portion  being  frequently  occupied  by  bodies 
of  water  which  vary  in  size  according  to  the  atmospheric  precipita 
tion  of  the  preceding  winter,  and  in  many  cases  are  hardly  more 
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than  saline  incrustations  resting  upon  a  more  or  less  muddy  bottom. 
In  general  the  valleys  are  nearly  bare  of  vegetation  in  their  lower 
portions;  higher  up  they  are  covered  with  a  growth  of  desert 
shrubs.  There  are,  in  occasional  favoured  localities,  small  sedge- 
grass  meadows.  There  is  a  rapid  falling  off  in  elevation  of  the 
Basin  region  towards  its  south-western  corner,  and  here  portions  are 
below  the  sea-level.  Death  Valley,  the  sink  of  the  Armagosa  river, 
is  one  of  these  depressed  regions,  and  along  the  line  of  the  Southern 
Pacific  Railroad  is  another  depression,  a  little  over  60  miles  in 
length,  the  lowest  portion  of  which  is  263  feet  below  the  level  of 
the  sea.  Of  the  ranges  traversing  the  Great  Basin,  with  a  trend 
approximately  north  and  south,  some  are  short  and  inconspicuous, 
while  others  maintain  an  almost  unbroken  crest  for  100  miles  or 
more.  Their  parallelism  in  certain  portions  of  the  Basin  is  very 
striking.  The  loftiest  range  is  that  called  the  East  Humboldt — or 
more  frequently  simply  the  Humboldt ;  this  rises  about  the  middle 
of  the  Basin,  its  southern  end  being  in  115°  30'  W.  long.,  and  runs 
north-north-east  for  about  100  miles  to  near  the  head  of  the  Hum 
boldt  river.  At  the  north  end  of  this  range  is  Mount  Bonpland 
(11,321  feet),  the  culminating  point  of  the  Basin  ranges.  The 
Pah-Ute  range,  about  150  miles  west  of  the  Humboldt,  is  another 
very  persistent  line  of  elevations,  although  rather  irregular  in  trend, 
and  not  very  high.  The  West  Humboldt  range  is  also  a  conspicu 
ous  one  near  the  western  side  of  the  Basin  ;  its  culminating  point 
Is  Star  Peak  (9925  feet).  The  mountain  ranges  of  the  Basin  are 
characterized  by  the  almost  entire  absence  of  forest  vegetation,  trees 
being  abundant  only  in  their  higher  portions  in  the  deeply  hidden 
canons.  The  rocks  are  everywhere  exposed  along  the  ridges  and 
flanks.  The  valleys  are  deeply  filled  with  detrital  materials, 
which  rise  sometimes  along  the  flanks  of  the  ranges  to  a  very 
considerable  height,  with  a  steep  but  gradually  diminishing  slope, 
indicating  the  former  greater  energy  of  erosive  agencies. 

The  Great  Basin  is  an  interesting  field  for  the  geologist.  The 
most  important  feature  is  the  entire  absence  of  the  marine  Creta 
ceous  and  Tertiary  formations,  which  play  such  an  important  part 
in  the  Rocky  Mountain  division.  With  the  exception  of  the  late 
freshwater  Tertiary  of  the  Humboldt  river  and  some  of  the  areas 
farther  west,  and  of  the  post-Pliocene  detrital  accumulations  of  the 
valleys,  there  is  nothing  more  recent  than  Jurassic,  and  very  little 
of  this,  the  most  recent  really  important  fossiliferous  formation 
being  the  Alpine  Trias.  The  stratigraphical  relations  of  the  forma 
tions,  especially  with  reference  to  the  building-up  of  these  ranges, 
are  mostly  simple,  as  in  the  Appalachian  and  Jura  ranges,  or  even 
simpler  still.  Some  ranges  are  simple  monocliuals,  others  anti- 
clinals,  and  others  again  synclinals,  or  a  combination  of  two  or 
more  of  these  forms  of  structure.  They  are  rarely  or  never  closely 
compressed  and  only  moderately  faulted.  The  striking  peculiarities 
of  Appalachian  erosion,  due  in  large  part  to  the  repetitions  of  hard 
and  soft  strata,  are  not  to  be  found  as  important  elements  in  the 
Great  Basin  topography.  The  Basin  ranges  differ,  however,  in  a 
marked  degree  from  those  of  the  Appalachian  and  Jura  in  the 
almost  constant  presence,  and  sometimes  overwhelming  importance, 
of  the  volcanic  masses  throughout  the  whole  region.  In  some 
instances  these  formations  make  up  the  whole  range ;  or,  at  least, 
the  whole  interior  skeleton  of  older  rocks,  if  such  exist,  is  concealed 
by  them ;  in  other  cases  the  eruptive  materials  have  been  poured 
forth  along  the  base  of  the  uplift,  and  there  form  great  plateau- 
like  masses;  or  they  have  issued  from  the  summit  of  the  range  a.nd 
spread  themselves  there  in  sheets,  or  flowed  down  the  flanks  of  the 
central  mass.  In  this  respect  the  Basin  ranges  maintain  a  unity 
with  the  other  portions  of  the  Cordilleran  system,  throughout 
which  the  exhibition  of  the  results  of  volcanic  energy  during  the 
later  geological  periods  is  everywhere  manifested  on  a  scale  perhaps 
unequalled  elsewhere. 

Northern  m.  The  Northern  or  Columbian  plateau  embraces  the  region  en- 
plateau,  closed  between  the  northern  extension  of  the  Rocky  Mountains  on 
the  east  and  the  Cascade  range  on  the  west.  It  is  the  basin  of  the 
Columbia  river,  which  drains  it  by  means  of  two  principal  branches, 
one  of  which  retains  the  name  Columbia  to  its  source  beyond 
the  boundary  of  the  United  States,  while  the  other,  originally 
named  the  Lewis,  is  now  almost  universally  known  as  the  Snake 
river.  The  Columbia  itself  forks  near  the  boundary  line,  the  main 
river  coming  down  from  the  north,  and  being  joined  by  Clarke's 
Fork  from  the  south-east.  The  Columbia  and  the  Snake,  after 
uniting,  flow  westward  for  about  100  miles,  before  breaking  through 
the  Cascade  range.  This  area  is  the  portion  of  the  United  States 
of  which  we  have  the  least  topographical  knowledge,  and  therefore 
only  its  more  striking  features  can  be  indicated.  The  north 
westerly  trend  of  the  northern  division  of  the  Rocky  Mountains 
reduces  the  width  of  the  Cordilleran  system  as  we  go  north,  since 
the  Cascade  range  remains  unchanged  in  its  direction  from  the 
southern  line  of  Oregon  to  the  northern  boundary  of  the  country. 
The  area  between  the  two  systems  is  more  or  less  completely  filled 
•with  mountains  of  which  little  is  definitely  known.  Of  these  there 
are  two  principal  groups,  the  Blue  and  Salmon  River  ranges,  of 
which  the  former  lies  in  the  angle  made  by  the  Snake  in  its  north 
erly  course  before  reaching  the  Columbia,  while  the  latter  forms  an 


intricate  mass,  extending  from  the  westernmost  ridge  of  the  Rocky 
Mountain  system  westward  towards  the  Snake. 

The  Columbia  river  rises  only  100  miles  north  of  the  boundary  Columbia 
line,  but  runs  nearly  200  miles  farther  in  a  north-westerly  direction  river, 
before  turning  to  go  south  again  in  a  course  nearly  parallel  to  that 
it  had  before.  The  Okanagan  joins  it  about  70  miles  south  of 
the  boundary  line  and  from  here  the  course  of  the  Columbia  is 
southerly,  parallel  with  the  Cascade  range  for  about  160  miles  to 
the  Great  Bend,  when  the  riArer  takes  a  nearly  westerly  direc 
tion,  which  it  keeps  until,  after  having  passed  through  the  range, 
it  reaches  the  Pacific.  All  the  region  lying  north  anil  west  of  the 
river  and  between  that  and  the  Cascade  range  is  mountainous. 
The  topography  is  veiy  irregular,  but  there  is  a  general  tendency 
to  a  north  and  south  trend,  which  is  still  more  marked  in  the 
region  between  the  Columbia  and  Clarke's  Fork.  Here  the  ranges 
on  each  side  of  the  north-flowing  Colville  rise  to  from  5000  to  7000 
feet  in  height. 

South  of  the  Columbia  is  a  vast  area,  extending  to  the  edge  of  The 
the  Great  Basin,  and  enclosed  between  the  Rocky  and  Cascade  volcanic 
Mountains,  of  which  the  main  feature  is  that  a  very  large  portion  plateau, 
is  deeply  covered  by  volcanic  formations,  which  here  extend  over 
a  larger  continuous  area  than  anywhere  else  in  the  world,  with  the 
possible  exception  of  the  Deccan  in  India.  This  volcanic  plateau- 
like  region  extends  northward  into  British  Columbia  and  south  to 
near  the  line  of  the  Central  Pacific  Railroad  in  Nevada,  from  which 
its  dark  and  frowning  walls  are  visible ;  it  extends  up  Snake  river 
valley  to  the  base  of  the  Rocky  Mountains,  and  south-west,  through 
California,  into  the  valley  of  the  Sacramento.  Along  the  Columbia 
river  it  unites  with  the  great  volcanic  mass  on  which  Hood,  Adams, 
and  St  Helens  are  built  up,  and  still  farther  north  it  merges  in  the 
eruptive  accumulations  which  reach  their  greatest  elevation  and 
grandeur  in  Mount  Rainier.  These  lava  masses  lie  in  nearly 
horizontal  beds  of  varying  thickness,  interesting  in  their  geological 
relations,  but  extremely  monotonous  from  the  scenographic  point 
of  view.  They  are  often  cut  deeply  into  by  the  streams  which  in 
some  places  have  sunk  their  beds  below  the  general  level  of  the 
country  to  the  depth  of  more  than  500  feet.  These  are  not  infre 
quently  precipitated  over  the  edges  of  the  volcanic  masses  in 
cataracts,  which  sometimes  are  extremely  picturesque.  The  falls 
of  the  Pelousc  river  are  striking,  but  those  of  the  Snake  river 
known  as  the  Shoshone  Falls  are  by  far  the  finest,  and  among  the 
waterfalls  of  the  United  States  perhaps  come  next  to  Niagara  in 
grandeur.  On  the  volcanic  plateau  are  occasional  cones,  occurring 
singly  or  in  groups,  but  much  the  larger  portion  of  the  overflows 
seem  to  have  taken  place  in  the  form  of  massive  eruptions,  by 
which  wide  areas  were  covered  very  uniformly  with  lava,  and  on 
these  nearly  horizontal  masses  the  cones  have  been  built  up  during 
the  dying  out  of  the  eruptive  agencies.  The  volcanic  rocks  cover 
an  area,  about  the  Columbia  and  its  branches,  east  of  the  Cascade 
range,  which  may  be  safely  estimated  at  fully  100,000  square 
miles, — perhaps  at  considerably  more.  A  large  portion  of  this 
area  was  once  occupied  by  bodies  of  fresh  water,  the  deposits  from 
which,  in  the  form  of  sands  and  clays,  have  been  exposed  by  erosion 
in  various  places,  and  are  found  to  be  rich  in  remains  of  land  and 
aquatic  animals,  mostly  of  late  Tertiary  age.  A  considerable 
number  of  lakes  still  occupy  portions  of  the  surface,  and  an  exten 
sive  group  of  these,  some  of  which  are  of  large  size,  although  shal 
low,  occupies  a  corner  of  Oregon,  and  an  adjacent  part  of  California, 
east  of  the  Cascade  range.  Much  of  the  surface  is  dry  and  barren. 
The  valleys  along  the  river  courses  are  in  many  places  well  adapted 
for  cultivation ;  but  these  fertile  areas  are  of  comparatively  small 
extent.  The  mountain  ranges  around  the  bases  and  over  the  lower 
portions  of  which  the  volcanic  materials  have  been  deposited  appear 
to  resemble,  lithologically  and  geologically,  the  rocks  of  the  Sierra 
Nevada.  In  the  Owyhee  Mountains  there  is  a  central  core  of 
granite,  on  which  rest  metamorphic  slates  and  sandstones,  forming 
a  belt  20  miles  wide  on  the  south-western  side  of  the  range,  and 
half  as  much  on  the  other  side.  In  the  granitic  axis  are  numerous 
veins  of  quartz,  carrying  free  gold  and  ores  of  silver.  With  the 
exception  of  occasional  hot  springs,  volcanic  activity  seems  to  be 
extinct,  or  at  least  to  have  been  for  some  time  dormant.  There 
seems  to  have  been,  about  the  close  of  the  Tertiary  epoch,  a  period 
of  extraordinary  volcanic  activity  throughout  the  Sierra  Nevada 
and  Cascade  ranges,  and  over  a  vast  extent  of  country  to  the  east. 
It  does  not  appear,  however,  that  there  has  been  during  the  post- 
Tertiary  times  any  eruption  of  fluid  lava  which  would  harden  into 
solid  rock  on  cooling. 

IV.  Enclosed  between  the  ranges  of  the  Rocky  Mountains  on  the  Colorado 
east  and  the  Sierra  Nevada  on  the  west  there  are — as  has  been  seen  plateau 
— numerous  high  plateau-like  districts,  the  beds  of  old  freshwater  region, 
lakes,  some  of  which  were  of  large  dimensions.    The  strata  deposited 
at  the  bottom  of  these  lakes  have  been  cut  into  by  erosive  agencies  in 
numerous  places,  so  that  the  geological  structure  stands  fully  re 
vealed,  while  the  wealth  of  organic  remains  which  they  contain  has 
made  these  old  lake-beds  wonderfully  attractive  to  palaeontologists. 
The  drainage,  desiccation,  and  subsequent  erosion  of  these  areas  have 
given  rise  to  a  remarkable  type  of  scenery,  to  which  the  name  of 
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Mauvaises  Terres  was  applied  by  the  fur-hunters.  These  Bad 
Lands,  which  lie  south  and  south-west  of  the  Missouri  and  along 
its  tributaries  coining  in  from  that  direction,  may  be  considered 
as  the  precursors  and  representatives  of  lands  which,  from  the 
agricultural  and  business  point  of  view,  are  bad  enough,  but  which 
to  the  geologist  and  lover  of  the  picturesque  are  in  the  highest 
degree  good,  and  which  are  perhaps,  on  the  whole,  more  striking 
than  anything  which  the  contiuent  elsewhere  exhibits.  The 
essential  features  of  their  unique  and  striking  type  of  scenery 
(of  which  the  Grand  Canon  of  the  Colorado'  is  the  grandest  and 
most  complete  example)  are  these  : — a  heavy  mass  of  stratified 
materials,  several  thousand  feet  in  thickness,  and  covering  many 
thousand  square  miles,  has  been  cut  into  and  eroded  away,  so  as 
to  give  rise  to  a  labyrinthine  series  of  gorges,  or  "canons,"  having 
a  depth  of  from  1000  to  5000  feet,  the  walls  of  which  are  almost 
always  extremely  precipitous  and  in  places  perpendicular,  and  are 
by  no  means  flat  surfaces,  but  are  worn  and  sculptured  into  forms 
almost  always  peculiar  and  striking,  and  often  fantastic  in  the 
highest  degree.  And  to  a  variety  and  complexity  of  form  which 
seem  to  find  a  parallel  nowhere  on  the  earth  is  added  the  attraction 
of  colour,  the  various  groups  of  strata  forming  the  canon  walls 
presenting  a  gay  adornment  of  tints  of  red,  yellow,  purple,  brown, 
and  grey,  the  depth  and  brilliancy  of  which  surpass  belief. 

The  region  in  which  these  wonderfully  picturesque  forms  of 
landscape  occur  lies  to  the  south  and  east  of  the  Great  Basin, 
between  Great  Salt  Lake  and  the  Colorado,  to  the  west  of  the  Green 
river  branch  of  that  river,  extending  west,  with  a  gradual  dis 
appearance  of  its  characteristic  features,  to  near  the  border  line 
of  California.  The  Uintah  Mountains  may  with  convenience, 
although  somewhat  arbitrarily,  be  taken  as  the  northern  limit. 
But,  in  point  of  fact,  the  characteristic  type  of  scenery  begins  to 
be  developed  in  Colorado,  where  the  Book  or  Roan  plateau,  which 
rises  to  a  height  of  9000  feet,  is  deeply  cut  into  by  the  White  river 
in  the  north  and  the  Grand  river  in  the  south. 

The  south-westernmost  portion  of  the  region,  or  that  portion 
which  includes  the  Grand  Caiion  and  its  branches,  has  a  length 
from  north-east  to  south-west  of  about  180  miles  and  a  breadth 
in  the  opposite  direction  of  about  125  miles.  On  the  west  it  has 
as  its  boundary  a  grand  escarpment  which  marks  the  change  from 
"the  calm  repose  of  the  strata  with  horizontal  surfaces  to  the 
turmoil  of  flexed  beds  and  jagged  mountain  crests  "  exhibited  in 
the  Sierra  and  the  adjacent  ranges  on  the  south-east,  in  the 
deserts  of  southern  California.  The  transition  from  one  type 
of  geological  structure  to  the  other  on  that  side  is  said  to  be  so 
abrupt  that  one  "  might  almost  hurl  a  stone  from  one  region  to 
the  other."  On  the  north  the  Grand  Canon  receives  the  drainage 
of  four  distinct  plateaus,  the  Sheavwits,  Uinkaret,  Kanab,  and 
Kaibab,  east  of  which  lies  a  fifth  (the  Paria),  which  drains  into 
Marble  Canon, — the  prelude  to  the  Grand  Canon.  The  Paria 
plateau  differs  from  the  others  in  that  it  lies  at  a  lower  level  and 
is  covered  mainly  by  Triassic  rocks,  while  the  others  present  an 
almost  unbroken  expanse  of  Carboniferous  strata.  The  southern 
boundary  of  the  Grand  Canon  district  is  a  continuation  of  the 
western.  The  same  great  escarpment  which  overlooks  the  Sierra 
to  the  west  stretches  southward  across  the  Colorado,  preserving 
the  same  features  for  30  or  40  miles.  Slowly  changing  its  course, 
it  follows  a  south-easterly  course  through  eastern  Arizona,  where 
its  edge  is  known  as  the  Mogollon  Mountains.  Passing  this  line  to 
the  south-west,  the  country  descends  at  once  from  the  horizontal 
platform  into  a  lower  country  having  apparently  similar  geological 
features  to  those  presented  in  the  Sierra  country  to  the  west.  The 
following  are  some  of  the  more  interesting  facts  connected  with  the 
form  and  structure  of  the  plateaus  making  up  the  Grand  Canon 
district  on  the  north  of  the  Colorado.  The  Sheavwits  has  on  its 
western  side  the  so-called  "  Great  Wash,"  a  broad  and  deep  valley 
to  the  north  of  the  Colorado.  The  great  escarpment  of  this  plateau 
is  a  fault  or  break,  along  the  course  of  which  the  country  to  the 
east  has  been  raised  several  thousand  feet.  The  Uinkaret  plateau, 
which  adjoins  the  Sheavwits  on  the  east,  is  separated  from  it  geo 
logically  by  another  great  fault,  the  Hurricane  Ledge,  which  marks 
a  rise  of  the  region  to  the  east  to  the  amount  of  1600  or  1800  feet, 
and  which  is  prolonged  far  to  the  north.  On  this  plateau  are 
numerous  cones  and  flows  of  basaltic  lava,  some  of  which  appear  to 
be  of  very  recent  origin.  Under  some  of  these  are  beds  of  Permian 
age,  lying  over  the  Carboniferous,  and  preserved  from  erosion  by 
the  harder  emptive  material  with  which  they  are  capped.  Another 
short  fault  separates  the  Uinkaret  from  the  Kanab  plateau  on  the 
east.  The  Kanab  is  the  broadest  of  the  four  plateaus,  and  has  a 
grand  side  canon  cutting  deeply  into  it,  and  running  to  the  Color 
ado.  The  Kaibab  plateau  comes  next  on  the  east.  Flat  on  the 
summit,  and  terminated  by  lofty  battlements  upon  its  eastern  and 
western  sides,  this  is  much  higher  than  the  other  plateaus  to  the 
west,  being  from  7500  to  9300  feet  above  the  sea-level.  Its  surface 
is  covered  in  part  with  forests,  grassy  parks  intervening  which  in 
summer  are  gay  with  flowers  of  rare  beauty  and  luxuriance.  The 
total  length  of  this  plateau  is  about  90  miles,  and  its  maximum 
width  about  35.  It  is  a  block  of  ground  raised  by  displacement 


between  two  great  faults.  Farther  east  and  at  a  much  lower  alti 
tude  is  the  Paria  plateau,  "a  terrace  of  Triassic  strata  scored  with 
a  labyrinth  of  canons;"  and  farther  north-east,  again,  is  the 
Kaiparowits,  which  is  nearly  equal  to  the  Kaibab  both  in  size  and 
altitude ;  this  is  composed  of  strata  of  Lower  and  Middle  Cretaceous 
age.  Still  farther  north  is  a  succession  of  plateaus,  separated  from 
each  other  by  lines  of  dislocation,  which,  however,  gradually  close 
and  become  less  conspicuous  in  this  direction,  the  topographical 
features  of  the  region  being  dependent  chiefly  for  their  existence 
on  simple  erosion,  with  the  frequent  occurrence  of  curious  volcanic 
formations,  and  not  so  much  on  bodily  uplift  and  depression  of 
great  masses  of  strata  by  faulting.  On  the  southern  side  of  the 
Colorado  is  another  vast  expanse  of  plateau  land,  underlain  by 
nearly  horizontal  strata,  which,  with  one  unimportant  exception, 
are  not  deeply  scored  with  canons  as  is  the  region  to  the  north. 
"  Low  mesas,  gently  rolling,  and  usually  clad  with  an  ample  growth 
of  pine,  piiion,  and  cedar,  broad  and  shallow  valleys,  yellow  with 
sand  or  grey  with  sage,  repeat  themselves  over  the  entire  area. 
The  altitude  is  greater  than  that  of  the  plateaus  north  of  the 
Colorado,  except  the  Kaibab,  being  on  an  average  not  far  from 
7000  to  7500  feet.  From  such  commanding  points  as  give  an 
overlook  of  this  region  one  lonely  butte  is  always  visible,  and  even 
conspicuous,  by  reason  of  its  isolation.  It  stands  about  20 
miles  south  of  the  Kaibab  division  of  the  Grand  Canon,  and  is 
named  the  Red  Butte.  It  consists  of  Permian  strata  lying  like  a 
cameo  upon  the  general  platform  of  Carboniferous  beds.  The 
nearest  remnant  of  similar  beds  is  many  miles  away.  The  butte 
owes  its  preservation  to  a  mantle  of  basalt  which  came  to  the 
surface  near  the  centre  of  its  summit.  .  .  .  Fifty  or  sixty  miles 
south  of  the  river  rise  the  San  Francisco  Mountains.  They  are  all 
volcanoes,  and  four  of  them  are  of  large  dimensions  ;  the  largest — 
San  Francisco  Mountain,  nearly  13,000  feet  high — might  be  classed 
among  the  largest  volcanic  piles  of  the  west.  Around  these  four 
masses  are  scattered  many  cones,  and  the  lavas  which  emanate 
from  them  have  sheeted  over  a  large  area."  The  length  of  the 
Grand  Canon  of  the  Colorado,  following  the  meanderings  of  the 
river  along  the  middle  of  its  water-surface,  is  about  220  miles. 
Where  the  canon  is  narrowest  it  is  five  miles  across  from  the  edge 
of  one  wall  to  the  edge  of  the  other.  The  general  depth  is  2000 
feet ;  but  in  the  centre  is  a  portion  3000  feet  deeper,  having  a 
width  about  equal  to  its  depth.  The  Kaibab  division,  or  that 
part  which  has  the  plateau  of  that  name  on  the  north,  is  the  most 
stupendous  portion  of  the  Canon,  a  thousand  feet  deeper  than  any 
other,  and  far  more  diversified  and  complex  in  its  structure. 

The  peculiar  interest  of  the  topography  of  this  region  is  due 
in  part  to  the  manner  in  which  great  blocks  of  strata  have  been 
raised  or  depressed  between  long  faults,  which  have  given  rise  to 
differences  of  level  amounting  to  thousands  of  feet,  and  in  part 
to  the  extraordinary  amount  of  erosion  which  the  region  has 
undergone,  first  over  its  whole  surface  where  not  protected  by 
overlying  masses  of  harder  volcanic  material,  and,  later,  in  the 
channels  of  the  streams,  which  channels  have  been  gradually  grow 
ing  narrower  with  the  lapse  of  time,  the  streams  diminishing  in 
volume,  until  during  the  present  epoch  they  have  either  shrunk 
to  nothing  or  have  become  absolutely  insignificant  in  comparison 
with  what  they  were  in  later  Tertiary  times.  In  fact,  we  have  in 
this  region  the  best  possible  illustration  of  the  progress  and  effect 
of  that  stupendous  desiccation  of  the  climate  which  has  long  been 
manifesting  itself  all  over  the  world,  and  of  which  the  results  may 
easily  be  traced  far  back  in  geological  history.  The  contrast 
between  the  plateau  region  south  and  south-east  of  the  Great  Basin 
and  that  lying  to  the  north — between  the  region  of  the  Colorado 
and  that  of  the  Columbia — is  a  most  striking  one.  In  the  north 
the  volcanic  outflows  have  filled  the  depressions  in  the  corrugated 
and  folded  strata,  covering  over  the  whole  of  the  lower  portions  of 
the  region,  from  which  the  older  mountain  ranges  project  like 
islands  from  the  great  congealed  sea  of  lava.  The  rivers  could  not 
subsequently  cut  very  deep  into  these  overflows,  because  the 
material  is  so  hard  and  the  general  level  of  the  region  so  low.  In 
the  Colorado  region,  on  the  other  hand,  the  strata  have  not  been 
crumpled,  folded,  and  metamorphosed,  but  raised  en  masse  to  a 
high  elevation,  and  not  hardened  so  as  effectually  to  resist  erosion ; 
and,  possessing  just  enough  variety  of  lithological  character  to 
prevent  uniformity  of  wearing  away  and  give  complexity  to  the 
resulting  forms,  they  have,  under  the  simple  influence  of  eroding 
agencies,  assumed  the  wonderful  condition  in  which  we  now  behold 
them.  Here,  too,  volcanic  agencies  have  been  active  ;  but  the 
molten  material  has  been  poured  out  from  orifices  at  a  great 
elevation,  and  has  built  up  cones,  some  of  which  are  of  nearly  as 
grand  dimensions  as  the  mightiest  of  the  Sierra  Nevada  and  Cascade 
range  ;  but  the  valleys  and  lower  regions  have  not  been  filled  up 
by  them,  nor  have  there  been  in  the  southern  plateau  region  any 
such  enormous  overflows  as  those  which  characterize  the  northern 
volcanic  district. 

V.  The  Sierra  Nevada  may  without  hesitation  be  called  the  most  Sierra 
important  and  interesting  member  of  the  Cordilleran  system,  not  Nevada, 
only  as  a  long  and  elevated  mountain  chain, — on  the  whole  the 
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most  conspicuous  within  the  limits  of  the  United  States, — but 
also  for  its  minerals,  its  climate,  its  peculiar  geological  features, 
its  remarkable  forests,  its  scenery,  and  the  comparative  density  of 
the  population  along  its  western  flank.  Its  importance  and  interest 
are  still  farther  enhanced  if  (as  on  the  whole  seems  a  reasonable 
thing  to  do)  we  consider  the  Cascade  range  as  being  a  continuation. 
The  Sierra  Nevada  proper  forms  the  western  edge  of  the  widest  and 
highest  portion  of  the  Cordilleras,  or  that  portion  which  lies  east  of 
the  State  of  California.  It  is  especially  conspicuous  from  the  western 
side,  because  on  this  side  it  falls  nearly  to  the  level  of  the  sea,  while 
on  the  other  side  it  sinks  only  to  the  general  plateau  level.  It  does 
not,  however,  border  the  Pacific  directly,  since  there  is,  all  along 
its  course,  a  lower  system  of  mountains,  rising  directly  from  the 
coast — the  so-called  Coast  ranges.  With  these  the  Sierra  Nevada 
and  the  Cascade  range  are  so  inosculated  in  certain  portions  of 
their  extent  that  a  topographical  separation  of  them  is  impossible, 
but  for  a  considerable  distance  both  the  Sierra  and  the  Cascade 
range  are  distinctly  separated  from  the  Coast  ranges  by  broad  low 
valleys,  the  most  extensive  of  these  being  the  Great  Valley  of 
California  (for  which,  as  well  as  for  the  more  important  features  of 
the  Californian  Sierra,  the  reader  is  referred  to  Ency.  Brit. ,  vol.  iv. 
pp.  696-8).  The  Sierra  Nevada  has  been  already  shown  to  be  made 
up  of  a  core  of  eruptive  granite  flanked  by  rocks  of  Mesozoic  age ; 
the  development  of  these  Mesozoic  rocks  increases  towards  the 
north,  and  in  the  region  lying  along  the  western  declivity  of  the 
chain,  in  the  central  portions  of  the  State,  forms  the  auriferous  belt 
of  the  Sierra.  The  gold-producing  detrital  deposits,  formerly  so 
extensively  worked,  are  gravels  of  Tertiary  age  covered  more  or 
less  completely  by  volcanic  materials,  which  not  unfrequently 
attain  a  thickness  of  several  hundred  feet.  As  in  other  portions  of 
the  Cordilleran  region,  the  presence  of  eruptive  rocks  of  Tertiary 
and  post-Tertiary  age  is  a  fact  of  great  importance.  The  volcanic 
materials  in  question  are  seen  in  places  in  large  masses  on  almost 
the  very  highest  portion  of  the  Sierra,  in  its  southern  extension, 
in  a  region  where  there  is  very  little  of  this  material  lower  down 
on  the  flanks  of  the  range,  and  where  there  are  no  slates  and  no 
mining  or  washing  for  gold  of  any  importance.  Just  south  of  the 
Mount  Whitney  group,  where  the  Sierra  rapidly  falls  oil'  in  height 
between  the  two  ranges  of  which  the  system  is  here  comprised, 
there  is  a  region — the  valley  of  the  Kern  river — in  which  occur 
several  volcanic  cones,  which  have  a  very  recent  look,  but  which 
are  not  known  to  have  been  in  eruption  since  the  advent  of  the 
whites.  This  region,  however,  for  several  years  in  succession — 
from  1870  onwards,  and  perhaps  from  an  earlier  date — appears,  on 
good  evidence,  to  have  been  repeatedly  and  violently  disturbed  by 
earthquakes ;  and  this  seems  also  to  have  been  the  portion  of  the 
Sierra  which  was  most  affected  by  the  great  earthquake  of  March 
26,  1872.  Midway  in  Owen's  Valley,  on  the  east  side  of  the  Sierra, 
beginning  about  30  miles  north  of  Lone  Pine,  where  this  earth 
quake  was  most  disastrous  in  its  effects,  there  is  a  region  of  volcanic 
cones  and  lava-flows,  by  which  the  river  is  crowded  over  against 
the  Inyo  range,  at  the  foot  of  which  it  has  only  just  room  to  flow. 
These  cones  are  seemingly  as  perfect  as  they  ever  were ;  and  the 
flows  of  basalt  have  spread  themselves  out  over  the  sage-brush 
slope  in  a  manner  indicative  of  a  very  recent  date  for  their  out 
breaking.  Yet  all  seem  now  to  be  entirely  dormant.  Even 
solfataric  action  is  almost  (if  not  quite)  exclusively  manifested  at 
the  present  time  at  or  near  the  summits  of  the  highest  volcanic 
cones  of  the  Sierra  and  the  Cascade  range.  Farther  north  more 
and  more  volcanic  materials  cover  the  western  flank  of  the  range  ; 
and  from  about  39°  30'  N.  lat.  much  the  larger  portion  of  the 
older  rocks  is  overlain  and  concealed  by  modern  eruptive  materials, 
through  which  the  streams  have  worn  channels,  often  of  great  depth, 
from  the  sides  of  which  access  is  given  to  the  auriferous  gravels 
occupying  the  bottoms  of  the  channels  of  the  old  Tertiary  but  now 
buried  river-systems.  In  Lassen's  Peak,  in  40°  30'  N.  lat.,  we 
have  the  first  exhibition  of  the  isolated  volcanic  cone  rising  high 
above  the  adjacent  country,  which  makes  so  prominent  a  feature 
of  the  range  farther  north  in  California  and  through  Oregon  and 
Washington  Territory.  This  volcanic  mass  is  10,537  feet  in  height, 
and  there  are  abundant  signs  of  recent  volcanic  activity  on  and  near 
it.  There  are,  in  this  vicinity,  several  localities  where  hot  springs 
occur,  and  where  the  rock  has  been  so  softened  by  solfataric  action 
as  to  have  given  rise  to  mud  lakes,  in  which  jets  of  hot  water  and 
mud  are  sometimes  thrown  to  a  height  of  several  feet.  One  of 
these  places,  about  8  miles  from  the  summit  of  the  peak,  is  5976 
feet  above  the  sea,  and  there  is  here  a  pool  of  hot  water  600  feet 
long  by  300  broad,  in  the  midst  of  which  miniature  mud  volcanoes 
are  being  constantly  formed.  There  are  no  such  striking  indica 
tions  of  dormant  volcanic  activity  as  are  seen  in  the  vicinity  of 
Lassen's  Peak  anywhere  to  the  southward  along  the  crest  and  flanks 
of  the  Sierra.  Neither  is  it  known  that  there  has  been  anything 
which  could  be  properly  called  an  eruption,  whether  of  lava  or 
ashes,  since  the  region  was  first  visited  by  the  Avhites,  either  from 
Lassen's  Peak  or  from  the  much  grander  volcano  to  which  the 
name  of  Shasta  is  given.  At  Lassen's  Peak  a  great  change  takes 
place  in  the  character  of  the  range,  which  is  here  broken  through 


transversely  by  a  great  fault,  to  the  south  of  which  we  have  the 
high  ranges  and  deep  cafions  often  cut  down  through  the  volcanic 
strata,  and  sunk  deeply  into  the  underlying  metamorphic  rocks, 
while  to  the  north  is  a  great  depression,  comparatively  level,  and 
exclusively  occupied  by  volcanic  rocks,  which  stretch  off  to  the 
north  and  north-east,  in  almost  unbroken  continuance,  for  many 
hundred  miles,  forming  a  portion  of  the  northern  plateau  region 
already  described.  Seventy  miles  north-west  of  Lassen's  Peak  rises 
Mount  Shasta  (14,440  feet),  standing  in  remarkable  isolation  on  a 
base  between  10,000  and  11,000  feet  lower  than  its  summit.  There 
are  indications  of  former  volcanic  activity  near  the  summit,  but 
they  are  not  so  marked  as  those  on  and  near  Lasseu's  Peak.  There 
is  a  flat  area  about  400  feet  below  the  summit,  on  one  side  of  which 
are  several  orifices  from  which  steam  and  sulphurous  gases  were 
constantly  escaping  at  the  time  of  the  present  writer's  ascent  of 
the  mountain  (1862). 

North  of  Mount  Shasta  the  mountain  mass  now  called  the  Cascade 
Cascade  range  maintains  characters  similar  to  those  which  it  has  range, 
between  Lassen's  Peak  and  Shasta  for  a  distance  of  fully  500 
miles,  or  until  we  have  passed  the  northern  boundary  of  the  United 
States.  The  principal  continuous  ridge  is  comparatively  low,  and 
on  it  at  irregular  intervals  rise  great  volcanic  cones,  differing  con 
siderably  from  each  other  in  elevation,  but  all  much  higher  than 
the  surrounding  plateau-like  base  on  which  they  are  built  up. 
Unfortunately  no  portion  of  the  Cascade  range  has  as  yet  been 
topographically  surveyed.  From  Mount  Shasta  northwards  there 
are  several  prominent  peaks,  which  are  apparently  volcanic,  but 
which  have  not  the  conical  form,  while  others  exhibit  this  peculiar 
feature  in  a  high  degree  of  perfection.  Mount  Pitt  (9718  feet) 
is  a  well-defined  cone,  about  TJ>  miles  north  of  Shasta.  Mount 
Jefferson,  about  150  miles  still  farther  north,  is  of  a  similar 
character;  and  between  Pitt  and  Jefferson  are  various  prominent 
peaks,  especially  the  highly  picturesque  group  of  five  sharp  points, 
known  as  the  Three  Sisters,  only  three  of  them  being  visible  from 
the  Willamette  Valley.  All  through  this  portion  of  the  range 
evidences  of  comparatively  recent  volcanic  action  are  present,  in 
the  form  of  regular  craters  and  outflows  of  lava.-  Somewhat  less 
than  100  miles  north  of  Mount  Jefferson  is  the  grand  break  made 
in  the  Cascade  range  by  the  Columbia  river,  which  has  cut  entirely 
through  the  volcanic  mass,  down  almost  to  the  level  of  the  sea, — 
the  Dalles,  on  the  eastern  side  of  the  range,  having  an  elevation  of 
only  about  100  feet  At  the  Dalles — so  named  on  account  of  the 
great,  broad,  flat  plates  or  sheets  of  lava  which  are  there  well 
exhibited  on  and  near  the  river — is  the  beginning,  in  this  direction, 
of  the  volcanic  plateau  of  the  Columbia.  Near  this  point  rise  three 
of  the  best-defined  volcanic  cones  of  the  range,  two — Mount  Adams 
and  Mount  St  Helens — on  the  north  side  of  the  river,  and  one — 
Mount  Hood — on  the  south.  The  last-named  has  been  found  by 
barometric  measurement  to  be  11,225  feet;  the  other  two  seem  to 
be  of  nearly  equal  height  (about  10,500  feet).  Mount  Rainier 
(14,444  feet) — about  75  miles  north  of  the  Columbia  river — is 
rivalled  in  the  whole  of  the  Cascade  range  by  Shasta  only.  The 
views  of  Rainier  from  Puget  Sound  are  magnificent.  It  is  much 
less  accessible  than  Shasta,  as  it  lies  in  the  midst  of  a  dense  forest, 
far  from  roads ;  it  is  also  very  much  more  deeply  covered  with 
snow  and  ice.  Still  farther  north  than  Eainier,  and  near  the 
boundary  line  of  the  United  States,  is  Mount  Baker  (10,755  feet), 
a  prominent  object  in  the  grand  panoramic  view  from  Victoria, 
Vancouver  Island.  While  evidences  of  comparatively  recent  vol 
canic  action  are  so  conspicuous  all  along  the  range  from  Lassen's 
Peak  north  to  Mount  Baker,  it  is  not  easy  to  reconcile  the  con 
flicting  evidence  with  regard  to  the  present  condition  of  the 
eruptive  agencies.  The  present  writer,  during  several  years  of 
exploration,  found  no  evidence  whatever  of  any  recent  outflow  of 
melted  lava,  such  as  would  harden  into  a  solid  rock  on  cooling, 
in  any  part  of  the  Sierra  Nevada  or  the  Cascade  range.  The 
eruptive  rocks  of  these  ranges  are  mainly  andesites;  but  the 
last  outflow  of  molten  rock  appears  to  have  been  basaltic  in 
character.  This  is  certainly  true  for  the  Sierra  Nevada,  and  prob 
ably  so  for  the  Cascade  range.  Under  the  basalt  we  find,  in  the 
buried  sedimentary  strata,  abundant  remains  of  vegetation,  pro 
nounced  by  competent  authority  to  be  Pliocene  in  age,  with  a  few 
species  intermingled  which  have  a  decidedly  Miocene  character. 
The  animal  remains  found  under  the  basaltic  lava  are  all  of  extinct 
species,  with  the  single  exception  of  man,  whose  bones  or  handi 
work  have  been  repeatedly  taken  from  strata  occupying  this 
geological  position.  The  age  of  the  sedimentary  beds  under  the 
basalt  is  therefore  Tertiary,  from  the  combined  evidence  of  both 
plants  and  animals.  There  is  no  evidence  that  fragments!  lava — 
ashes,  cinders,  and  the  like — has  been  emitted  from  any  one  of  the 
volcanic  cones  of  the  Sierra  Nevada  since  the  region  became  known 
to  the  whites;  but  there  is  abundant  evidence  to  this  effect  in 
regard  to  some  of  the  high  points  in  the  Cascade  range.  Mount 
Baker  seems  to  have  furnished  the  most  unquestionable  proof  of 
activity  in  recent  times.  The  first  known  eruption  of  this  volcano 
appears  to  have  taken  place  in  1843.  In  at  least  three  later 
instances  Mount  Baker  has  been  seen  in  eruption  by  men  of  un- 
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questionable  authority, — in  1854,  1858,  and  1870.  Smoke  and 
steam  are  said  to  have  been  frequently  seen  rising  from  the  summit 
of  St  Helens.  It  is  not  easy  to  reconcile  the  statements  which 
have  been  made  in  regard  to  the  activity  of  Mount  Hood. 
Eruptions  of  this  mountain  have  been  reported  as  having  taken 
place;  but  the  present  writer  in  1867  made  inquiries  of  persons 
having  it  in  full  view,  without  being  able  to  procure  satisfactory 
evidence  of  any  activity  similar  to  that  of  Baker  and  St  Helens, 
at  least  within  the  preceding  twenty  or  thirty  years.  There  is  no 
evidence  of  any  similar  activity  of  Mount  Rainier ;  but,  according 
to  Stevens  and  Van  Trump,  who  were  the  first  to  reach  the  summit 
of  this  mighty  cone,  jets  of  steam  issue  from  the  crater  at  the 
summit  in  sufficient  quantity  to  keep  a  party  warm. 

The  "VI.  To  the  west  of  the  Sierra  Nevada  and  the  Cascade  range  is 

Coast  another  chain  of  mountains,  which,  although  greatly  inferior  to 
ranges,  these  in  some  important  respects,  is  still  of  very  considerable 
interest — the  Coast  ranges  of  California  and  Oregon.  They  differ 
in  being  newer  geologically,  of  less  elevation,  less  extensively  and 
regularly  broken  through  by  granitic  axial  masses,  and  less  covered 
by  volcanic  overflows.  The  upheaval  of  the  Sierra  took  place  at 
the  close  of  the  Jurassic  epoch,  whereas  that  of  the  Coast  ranges 
was  the  result  of  agencies  operating  during  the  later  portion  of  the 
Tertiary,  and  continuing  down  to  a  very  recent  date — namely,  into 
the  post-Pliocene.  The  greater  part  of  these  ranges  south  of  the 
Bay  of  San  Francisco  is  of  Miocene  age,  although  even  there 
extensive  areas  of  Cretaceous  rocks  exist,  and  especially  on  the 
eastern  side  of  this  mountain  belt,  in  the  so-called  Monte  Diablo 
range.  Farther  north,  beyond  the  bay,  rocks  of  this  age  become 
more  and  more  predominant,  the  areas  of  Tertiary  being  com 
paratively  narrow  and  unimportant.  A  remarkable  feature  of 
the  geology  of  the  Coast  ranges  is  the  extent  to  which  these 
newer  formations  have  been  metamorphosed,  so  that  by  some 
observers  these  altered  rocks  have  been  described  as  belonging  to 
the  very  oldest  part  of  the  geological  series.  The  prevalence  of 
serpentines  and  obscure  serpentinoid  rocks  in  great  masses  in  these 
altered  portions  is  also  a  fact  of  much  geological  interest.  These 
altered  rocks,  and  especially  such  of  them  as  have  been  more  or 
less  silicified,  are  the  home  of  the  ore  of  quicksilver,  mines  of  which 
metal  have  been  opened  and  extensively  worked  at  numerous 
points  both  south  and  north  of  the  Bay  of  San  Francisco.  Chromic 
iron  is  also  associated  with  these  magnesian  rocks,  and  at  a  few 
points  is  present  in  considerable  quantity.  Gold  has  been  washed 
at  numerous  points  in  southern  California,  with  some  success. 
An  important  member  of  the  Miocene  series  south  of  the  Bay  of 
San  Francisco  is  the  bituminous  slate,  which  in  places  is  several 
thousand  feet  in  thickness,  and  often  contains  a  large  quantity 
of  bituminous  matter,  which,  at  some  localities,  especially  near 
Santa  Barbara  and  Los  Angeles,  has  oozed  out  upon  the  surface  and 
given  vise  to  areas  of  semi-liquid  material,  called  "brea"  by  the 
Mexican  Spanish,  which  has  occasionally  hardened  and  formed 
large  deposits  of  asphalt.  Many  attempts  have  been  made  to  bore 
into  these  bituminous  rocks  for  petroleum,  but  these  efforts  have 
never  been  successful  enough  to  furnish  even  the  home  market  with 
a  supply  of  oil  suitable  for  illuminating  purposes.  Coal  is  found 
at  numerous  points  in  the  Coast  ranges,  both  in  California  and  in 
Oregon,  and  of  both  Cretaceous  and  Miocene  age.  The  most  im 
portant  mines  are  those  in  Washington  Territory,  near  Seattle ; 
and  there  is  also  a  valuable  and  quite  extensive  coal-field  on  Van 
couver  Island,  near  Nanaimo,  also  in  the  Cretaceous.  The  most 
important  and  best-developed  portion  of  the  Coast  ranges  is  that 
opposite  or  to  the  west  of  the  valleys  of  the  San  Joaquin  and  Sacra 
mento  rivers.  Both  south  and  north  of  the  extremities  of  these 
valleys  the  masses  of  the  Coast  and  Sierra  mountains  coalesce,  or  be 
come  topographically  so  united  that  any  distinction  other  than  geo 
logical  is  impossible.  This  uniting  of  the  two  ranges  which  takes 
place  in  northern  California  is  continued  through  southern  Oregon, 
where  the  topography  is  quite  as  complicated  and  difficult  as  in 
those  parts  of  California  where  the  two  ranges  come  together. 
But  in  the  last-named  State  the  structure  of  the  Coast  ranges  has 
been  pretty  well  worked  out  by  the  California  State  Geological 
Survey,  although  the  maps  unfortunately  remain  unpublished, 
while  in  Oregon  almost  nothing  has  been  done  in  this  direction. 
Where  best  developed — in  California — the  Coast  ranges  Lave  a 
length  of  fully  400  miles,  and  a  breadth  varying  from  40  to  70 
according  to  the  varying  position  of  the  coast-line.  The  mass  of 
mountains  covering  this  area  is  made  up  of  numerous  subranges, 
some  of  which  are  very  distinct  and  well-marked,  while  others  are 
much  less  so.  These  all  along  the  north-west  and  south-east 
trending  portion  of  the  coast,  or  from  Point  Conception  (34°  15' 
N.  lat.)  to  Cape  Mendocino,  run  nearly  in  the  same  direction  as 
that  coast.  Their  altitude  above  the  intervening  valley,  in  the 
vicinity  of  the  Bay  of  San  Francisco,  varies  from  a  few  hundred 
to  3000  or  4000  feet.  Prominent  points  near  that  bay  are  Monte 
Diablo  (3856  feet),  Mount  Hamilton  (4440),  Mount  Helena  (4343), 
and  Mount  Bache  (3790).  As  we  go  north  and  south  from  the  region 
of  the  Bay  of  San  Francisco,  we  find  the  heights  of  the  dominating 
peaks  increasing.  Mount  Bailey,  about  150  miles  north  of  San 


Francisco,  has  an  elevation  of  6357  feet.  About  the  same  distance 
south  of  that  city  is  San  Carlos  Peak  (nearly  5000  feet).  Portions 
of  the  range  south  of  the  Bay  of  San  Francisco  are  of  extremely 
recent  date,  as  great  masses  of  rock  of  Pliocene  age,  hundreds  of 
feet  in  thickness,  are  seen  to  be  turned  up  at  a  high  angle.  The 
ranges  along  that  portion  of  the  coast  which  has  an  east  and  west 
trend,  on  Santa  Barbara  Channel,  have  themselves  the  same  trend, 
and  are  high  and  precipitous.  Of  these  the  Santa  Inez  is  the  mobt 
conspicuous,  having  along  its  crest  points  nearly  or  quite  4000  feet 
high.  The  Santa  Monica,  another  east  and  west  trending  range, 
farther  east  and  south,  is  remarkable  as  being  made  up  of  Miocene 
stratified  rock,  and  having  a  central  well-defined  linear  axial  mass 
of  intrusive  granite,  driven  through  it  like  a  wedge,  by  which  the 
range  has  been  raised  to  a  high  angle  near  the  eruptive  rock,  where 
it  is  extensively  shattered  and  metamorphosed,  and  from  which,  in 
each  direction  transverse  to  the  chain,  it  gradually  and  rapidly 
recovers  its  normal  character  and  nearly  horizontal  position. 
Farther  south  along  the  coast  the  ranges  are  much  broken,  and 
central  dominating  points  rise  to  very  considerable  elevations. 
The  San  Bernardino  and  San  Jacinto  Mountains  are  two  of  these 
elevated  central  masses,  each  rising  to  about  11,000  feet.  The 
precise  relations  of  these  high  masses  to  the  Coast  ranges  and  Sierra 
cannot  as  yet  be  stated.  The  region  of  the  Coast  ranges  in  California 
is  one  of  very  unequal  attractiveness.  Portions  are  rough  and  for 
bidding,  being  covered  by  a  dense  thorny  undergrowth,  locally 
known  as  "chaparral";  other  portions  are  in  the  highest  degree 
fertile  and  picturesque,  and  have  a  remarkably  mild  and  uniform 
climate.  The  slopes  and  hills  near  the  coast,  or  open  to  the  west 
winds,  have  a  fairly  sufficient  rainfall.  The  interior  ranges, 
especially  the  portions  of  them  west  of  the  San  Joaquin  valley, 
are  very  dry,  and  over  large  areas  so  much  so  as  to  be  unfit  for 
cultivation. 

Geology  of  the  Mississippi  Valley. 

The  area  enclosed  between  the  Appalachians  and  the  Cordilleras,  Missis- 
extending  to  upwards  of  1,500,000  square  miles,  the  drainage  basin  sippi 
of  the  Great  Lakes  and  St  Lawrence  on  the  north  and  of  the  grand  valley. 
Missouri-Mississippi  river-system  on  the  south,    cannot  here  be 
discussed  in  detail  from  the  topographical  point  of  view.     The 
general  features  do  not  present  the  diversity  seen  in  the  regions 
already  considered.     All  that  can  be  done  here  is  to  indicate  the 
salient  points  of  the  geology. 

The  belt  of  Tertiary  and  Cretaceous  rocks  already  mentioned  as 
forming  the  Atlantic  slope  extends,  with  very  similar  characters, 
curving  broadly  around  the  southern  end  of  the  Appalachians,  and 
continuing  along  the  Gulf  and  up  the  Mississippi  valley,  to  about 
the  junction  of  that  river  with  the  Ohio.  About  half  of  Alabama 
and  Arkansas,  all  Mississippi  and  Louisiana,  parts  of  Tennessee 
and  Kentucky,  and  a  very  small  corner  of  Missouri  are  underlain 
by  these  newer  formations.  Nearly  the  whole  of  Texas  is  similarly 
situated  with  respect  to  its  geology.  In  the  northern  central  por 
tion  of  the  last-mentioned  State  the  marly  and  gypsiferous  red 
sandstones  of  Triassic  age  cover  a  large  area,  bordered  on  the  south 
east  by  a  little-known  coal-field,  of  Carboniferous  age,  with  a  very 
small  patch  of  Azoic  or  Archsean  rocks  at  its  southern  termination, 
almost  exactly  in  the  centre  of  the  State.  Tracing  the  geological 
formations  northward  from  Texas  into  New  Mexico  and  along  the 
eastern  flank  of  the  Rocky  Mountains,  we  find  the  belt  of  Cretaceous 
and  Tertiary  covering  a  very  large  area,  extending  as  far  east  from 
the  mountains  as  the  centre  of  Kansas,  and  covering  nearly  all 
Nebraska  and  Dakota,  the  north-western  corner  of  Iowa,  and  the 
western  half  of  Minnesota.  The  Triassic  belt  mentioned  as  occur 
ring  in  Texas  occupies  a  broad  area  in  the  Indian  Territory  and  the 
southern  central  part  of  Kansas.  It  is  also  quite  extensively  ex 
posed  along  the  streams  of  New  Mexico,  forming  the  border  of  the 
Llano  Estacado  or  Staked  Plain.  The  Cretaceous  and  Tertiary 
rocks  of  the  west  have  nowhere  anything  like  the  economical 
importance  which  they  have  in  New  Jersey ;  but  from  a  palffionto- 
logical  point  of  view  they  are  of  interest,  and,  especially  in  the 
lower  Mississippi  valley,  have  been  studied  with  care  and  in  con 
siderable  detail  by  the  State  geologists.  Included  within  this  * 
border  of  more  recent  rocks,  and  comprising  the  whole  of  the  North  - 
Eastern  Central  group  of  States  (see  below),  as  well  as  the  western 
portion  of  the  North- Western  Central,  and  smaller  portions  of  the 
South-Eastern  and  South-Western  Central  groups,  is  a  region  under 
lain  almost  exclusively  by  Palaeozoic  rocks,  covered  with  post- 
Tertiary  and  recent  detrital  formations,  the  intermediate  members 
of  the  geological  series  being  entirely  wanting.  These  Palaeozoic 
strata  include  very  extensive  and  complete  representations  of  both 
the  Lower  and  Upper  Silurian  series,  and  also  of  the  Carboniferous, 
including  both  the  upper  and  lower  members  of  this  division  of  the 
Palaeozoic.  As  we  leave  the  Alleghany  escarpment  in  going  west 
ward  we  find  the  disturbances  of  the  strata  becoming  less  and  less 
marked,  what  flexures  there  are  being  exceedingly  broad,  so  that 
over  large  areas  the  rocks  seem  to  lie  in  an  almost  undisturbed 
horizontal  position.  The  geographical  distribution  of  the  areas 
underlain  by  the  Coal-measures  in  this  region  is  indicated  below 
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(p.  812).  Calcareous  and  calcareo-magnesian  formations  are  espe 
cially  prominent  over  this  great  area  of  nearly  undisturbed  strata. 
As  we  proceed  westwards  from  the  Appalachian  belt  we  find  the 
purely  detrital  and  siliceous  rocks  diminishing  and  the  calcareous 
gaining  in  importance  and  thickness.  Thus  the  millstone  grit, 
which  on  its  eastern  edge  is  in  places  more  than  1000  feet  thick, 
is  found  in  parts  of  the  Mississippi  valley  to  have  diminished  to  a 
few  feet,  or  even  in  places  to  have  disappeared  altogether.  With 
this  diminution  of  coarser  detrital  and  siliceous  material  comes  in 
a  wealth  of  organic  forms,  and  the  rocks  of  the  region  in  question 
have  been  most  fruitful  of  material  for  the  palaeontologist.  Towards 
the  western  and  north-western  portions  of  the  Palaeozoic  area  there 
occur  several  marked  breaks  in  the  uniformity  of  the  geological 
character  of  the  region.  These  are  due  to  the  appearance  at  the  sur 
face  of  rocks  older  than  the  lowest  Silurian — rocks,  indeed,  which, 
up  to  the  present  time,  in  spite  of  forty  years  of  diligent  search, 
have  not  been  found  to  exhibit  any  traces  of  life.  For  this  reason 
these  rocks,  which  unconformably  underlie  the  Lower  Silurian,  and 
are  in  such  a  position  as  to  prove  beyond  a  doubt  that  they  assumed 
that  position  before  the  deposition  of  the  lowest  known  fossiliferous 
rocks,  were  called  Azoic  by  Foster  and  Whitney,  but  are  now  more 
generally  known  as  Archsean,  a  name  substituted  by  Dana.  The 
Azoic  areas  of  central  Texas,  northern  Texas,  and  central  Arkan 
sas  are  comparatively  small,  and  have  been  but  little  studied  in 
detail,  since,  thus  far,  they  have  not  been  shown  to  be  of  much 
economical  value.  The  Azoic  area  in  south-eastern  Missouri  is  also 
of  small  dimensions,  but  economically  important,  since  iron  ores, 
large  in  quantity  and  of  great  purity,  occur  here,  at  the  well-known 
Iron  Mountain,  Pilot  Knob,  and  other  localities.  Far  more  im 
portant  than  those  already  mentioned,  however,  is  the  Azoic  area 
of  northern  Wisconsin  aud  north-western  Minnesota,  which  is  in 
direct  connexion  with  the  great  Azoic  district  of  so  much  import 
ance  in  Canada  as  forming  the  mass  of  the  Laurentian  mountains. 
The  region  in  Wisconsin  forming  the  divide  between  the  waters 
flowing  into  Lake  Superior  aud  those  uniting  with  the  Mississippi 
is  one  of  Azoic  rocks,  and  from  this  a  long  spur  extends  south 
westerly  through  Minnesota  and  north-easterly  to  Lake  Superior. 
It  is  in  this  region  and  in  this  formation  that  the  iron  mines  occur 
which  are  of  so  much  importance  to  the  country  (see  p.  814),  the 
principal  mines  lying  about  1500  feet  above  the  sea  or  900  feet 
above  Lake  Superior.  To  the  north-west  of  this  Azoic  area,  0:1  the 
borders  of  the  lake,  is  the  very  important  copper  region  (p.  816). 
The  copper-bearing  range,  which  rises  in  places  to  an  elevation  of 
as  much  as  2000  feet  above  the  sea-level,  is  made  up  of  old  volcanic 
masses  interstratified  with  sandstones  and  conglomerates  of  Lower 
Silurian  age.  The  so-called  trappean  range  runs  from  the  extremity 
of  Keweenaw  Point  south-westerly  along  and  near  the  shore  of  the 
lake,  and  finally  disappears  some  distance  beyond  its  western  end ; 
but  the  portion  of  the  range  which  is  of  importance  for  its  copper 
mines  is  in  Michigan  and  on  or  near  Keweenaw  Point.  The 
detrital  formations  which  cover  most  of  the  surface  of  the  Paleozoic 
area,  the  boundaries  of  which  have  here  been  indicated,  are  of 
varied  character.  Over  much  of  the  country  the  principal  detrital 
material  present  is  that  which  has  been  left  behind  by  the  slow 
wasting  away,  under  the  influence  of  the  rain  and  other  atmospheric 
agencies,  of  the  calcareous  rocks  which  there  occur.  This  kind  of 
material  forms  the  bulk  of  the  soil  in  the  higher  portions  of  the 
region  lying  near  the  Ohio  and  its  junction  with  the  Mississippi, 
and  north-west  to  Minnesota.  The  river-bottoms  grow  wider  as 
we  proceed  in  the  direction  of  the  drainage  towards  the  Gulf  of 
Mexico,  but  the  thickness  of  alluvial  soil  overlying  the  Tertiary 
and  Cretaceous  does  not  seem,  in  general,  to  be  very  great.  The 
material  liberated  by  the  decomposition  of  the  rock  has  been  so 
fine  that  most  of  it  has  been  easily  carried  away  where  the  volume 
of  water  in  the  rivers  was  considerable.  Coarser  detritus  occurs 
near  the  mountain  ranges,  especially  those  on  the  east,  where  strata 
made  up  in  large  part  of  pebbles  or  even  boulders  of  qnartzose  or 
other  indecomposable  rocks  form  a  considerable  portion  of  the 
underlying  formations.  An  important  feature  in  the  surface  geology 
of  the  northern  portion  of  the  central  area  as  well  as  of  the  extreme 
north-eastern  portion  of  the  United  States,  or  that  comprised  within 
New  England,  New  York,  the  northern  part  of  Pennsylvania,  and 
the  region  adjacent  to  and  south  of  the  Great  Lakes,  is  the  presence 
of  a  large  amount  of  coarse  detrital  material  in  the  form  of  boulders, 
gravel,  and  sand,  which  has  been,  in  large  part,  brought  from  the 
north,  and  which  is  mixed  very  unequally  in  different  regions  with 
the  material  resulting  from  the  disaggregation,  decomposition,  and 
abrasion  of  the  closely  adjacent  or  underlying  rocks.  The  origin 
and  mode  of  distribution  of  this  so-called  "  northern  drift "  has 
long  been  a  fruitful  subject  of  discussion  among  American  geologists. 
By  far  the  larger  number  of  those  who,  in  later  years,  have  dis 
cussed  the  problem  have  been  inclined  to  ascribe  the  origin  of  the 
drift  almost  entirely  to  glacial  causes.  It  is  assumed  that  the 
northern  portion  of  the  continent  was,  during  the  so-called  "  glacial 
epoch,"  covered  deeply  with  ice,  and  that  all,  or  nearly  all,  that 
we  see  at  the  present  time  upon  the  surface  of  the  region  thus 
covered  is  the  result  either  of  this  icy  envelope  or  of  the  floods 


produced  by  its  melting.  The  present  writer  believes  the  pheno 
mena  to  be  much  more  complicated  and  difficult  of  explanation 
than  is  generally  supposed,  but  contents  himself  with  simply  stat 
ing  what  is  the  current  belief  among  American  geologists. 

POLITICAL  AND  NATURAL  SUBDIVISIONS. 

As  politically  organized  at  present  the  area  included  within  the 
limits  of  the  United  States  is  divided  into  forty-nine  subdivisions, 
including  Alaska.  There  are  thirty-eight  States,  eight  Territories, 
and  three  subdivisions,  neither  States  nor  Territories,  each  of  which 
stands  in  a  peculiar  relation  to  the  general  Government — namely, 
the  District  of  Columbia,  the  Indian  Territory,  and  Alaska. 

In  the  following  table  of  the  States  and  Territories  the  names 
are  followed  by  their  customary  abbreviations.  The  dates  are 
those  of  admission  into  the  Union  as  States;  in  the  case  of  the 
thirteen  original  States  (printed  in  small  capitals),  they  are  the 
dates  when  those  States  ratified  the  constitution.  The  names  of  the 
Territories  are  printed  in  italics. 

TABLE  I. — Area  and  Population  of  the  States  and  Territories.'1 


States  and  Territories. 

Date  of 
Admission. 

Area  in 
Square 
Miles. 

Popula 
tion, 
June  1, 
1870. 

Popula 
tion, 
June  1, 
1880. 

Increase 
per  Cent. 

Population 
per  Square 
Mile  (1880). 

Alabama  (Ala.)  

1819 

52  250 

996  992 

1  262  505 

26-6 

24  -5 

Arizona  (Ari.)  

113,020 

9  658 

40  440 

318-7 

0'4 

Arkansas  (Ark.)  

1836 

53  850 

484  471 

802  525 

65  '6 

15-1 

California  (Cnl.)  

1800 

158  360 

560  247 

864  694 

54  '3 

6'5 

Colorado  (Col.)  

1875 

103  925 

39  864 

194  327 

387  '4 

1-9 

CONNECTICUT  (Conn.  orCt.] 
Dakota  (Dak.)  

1788 

4,990 
149  100 

537,454 
14  181 

622,700 
135  177 

15-8 
853  '2 

128-5 
0-9 

DELAWARE  (Del.)  

1787 

2,050 

125  015 

146  608 

17  '2 

74  8 

District  of  Columbia  (D.  C.) 
Florida  (Fla.)  

1845 

70 
£8  680 

131,700 

187  748 

177,624 
269  493 

34-8 
43  '5 

2960'4 
5-0 

GKORCIA  (Ga  )  

1788 

59,475 

1,184  109 

1  542  180 

30-2 

20  1 

Idaho  (Id.)  

84,800 

14  999 

32  610 

117-4 

0-4 

Illinois  (111  )  

1818 

56  650 

2  539  891 

3  077  871 

21  -i 

55-0 

1816 

36  350 

1  680  637 

1  978  301 

17  '7 

55-1 

Indian  Territory  

64  690 

1846 

56  025 

1  194  020 

.  1  624  615 

36-0 

29  '3 

1861 

82  080 

364  399 

996,096 

173'3 

12'2 

1791 

40  400 

1  321  Oil 

1  648  090 

24  '8 

41-2 

1812 

48  720 

726  915 

939  946 

29  '3 

20  7 

Maine  (Me  )  

1820 

33  040 

62o'9l5 

648  936 

3'5 

21-7 

1788 

12  210 

781)  894 

934  943 

19'7 

94-8 

MASSACHUSETTS  (Mass.)  
Michigan  (Mich  )  

1788 
1837 

8,315 
58  915 

1,457,351 

1  184  059 

1,783,085 
1  63(i  937 

22-3 
38'2 

221-8 
28-5 

1S5S 

83  3U5 

439  706 

780  773 

77-5 

98 

Mississippi  (Miss.)  

1817 

46  810 

827'  922 

1  131  597 

36  -6 

24-4 

1821 

C9  41  5 

1  721  295 

2  I(i8  380 

25  '9 

31  5 

Montana  (Mon.)  

146,080 

20,595 

39,159 

90-1 

03 

1867 

76  855 

122,993 

452  402 

267  '8 

5-9 

18G4 

110  700 

42,491 

62  266 

46-5 

0-6 

NEW  HAMTSIIIRE  (N.  H.).... 
NEW  JERSEY  (N.  J.)  

1788 
1787 

9,305 
7,815 

318,300 
906,096 

340,991 
1,131,116 

9-0 

24-8 

38-5 
151-7 

New  Mexico  (V.  M  )  

122  580 

91,874 

119  565 

30-1 

1-0 

NEW  YORK  (N  Y.)  

1788 

49,170 

4,382,759 

5  082  871 

15'9 

1067 

NORTH  CAROLINA  (N.  C.)... 
Ohio(O)           

1789 
1802 

52,250 
41  060 

1,071,361 
2,665,260 

1,399,750 
3  198  062 

30-6 
19-9 

28-8 
78-5 

1859 

96  030 

90,923 

174,7«8 

92-2 

1-8 

1787 

45,215 

3,521,951 

4,282,891 

21-6 

95-2 

RHODE  ISLAND  (H.  I.)  
SOUTH  CAROLINA  (S.  C.)  

1790 

1788 
1796 

1,250 
30,570 
42  050 

217,353 
705,606 
1,258,520 

276,531 
995,577 
1,542  S59 

27-2 
41-0 

•>•>•'> 

254-9 
33-0 
36-9 

Texas  (Tex  )  

1845 

265,780 

818,579 

1,591,749 

94'4 

6-1 

Utah(Ut)  

84,970 

86,786 

143,963 

65-8 

1-7 

Vermont  (Vt.)  

1791 

9,565 

330,551 

332,286 

0-5 

36-4 

1788 

42,450 

1,225,163 

1,512,565 

23-4 

37-7 

Washington  (Wash.)  
West  Virginia  (W.  Va.)  
Wisconsin  (Wis  )  

1862 
1847 

69,180 
24,780 
56,040 

23,955 
442,014 
1,054,670 

7.5,116 
618,457 
1,315,497 

213-5 
39-9 
24-7 

1-1 

25-1 
24-2 

97,890 

9,118 

20,789 

127-9 

0-2 

United  States  

3,019  140 

38,55S,371 

50,155  783 

30-08 

17-29 

531,409 

33,426 

1  The  total  area  (excluding  Alaska)  is  3,025,600  square  miles, — made  up  by 
the  addition  of  unorganized  territory  (5740),  Delaware  Bay  (620),  and  Raritan 
Bay,  <fcc.  (100).  The  last  column  shows  the  population  per  square  mile  of  the 
land  surface,  which  amounts  in  all  to  2,970,000  square  miles. 

As  long  as  the  population  of  the  country  was  limited  to  the 
Atlantic  and  Gulf  coasts  there  was  no  difficulty  in  classifying  the 
divisions  geographically;  the  Northern,  Middle,  Southern  Atlantic, 
and  Gulf  States  constituted  a  natural  grouping.  The  almost  un 
known  and  at  that  time  not  easily  accessible  region  beyond  them 
to  the  west  was  known  as  "the  West,"  and  by  this  term  until 
more  than  a  quarter  of  the  present  century  had  elapsed  the  valley 
of  the  Mississippi  and  its  tributaries  on  the  east  was  designated. 
It  was  not  until  about  the  middle  of  the  century  that  a  still  farther 
"  West"  began  to  be  taken  into  consideration. 

Early  in  the  history  of  the  country  the  six  north-eastern  States 
(Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island, 
and  Connecticut)  received  the  still  current  designation  of  New 
England.  And  till  after  the  Civil  War  there  was  the  division  of 
the  States  into  Southern  or  Northern,  according  as  slavery  was  or 
was  not  permitted. 

The  suggestion  was  made  by  Mr  Gannett,  geographer  of  the 
census  of  1880,  "  to  divide  the  country  into  three  great  divisions, — 
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the  Atlantic  region,  the  region  of  the  Great  Valley,  and  the  Western 
or  Cordilleran  region."  The  region  of  the  Great  Valley  he  calls 
the  Central  region,  and  this  is  again  subdivided  into  two  parts — 
the  Northern  Central  and  the  Southern  Central— by  the  Ohio  river 
and  the  southern  boundary  of  Missouri  and  Kansas.  The  Atlantic 
division  is  also  subdivided,  by  a  line  following  the  south  boundary 
of  Pennsylvania  and  New  Jersey,  into  the  North  Atlantic  and 
South  Atlantic  divisions.  The  Western  or  Cordilleran  division  is 
limited  on  the  east  by  the  eastern  boundaries  of  Montana,  Wyoming, 
Colorado,  and  New  Mexico.  A  farther  subdivision  will  be  found 
convenient  at  times,  the  Northern  Central  region  being  divided 
into  two  parts  (the  North-Eastern  and  the  North- Western)  by  the 


Mississippi,  and  the  Southern  Central  also  into  two  parts  (the 
South-Eastern  and  South- Western)  by  the  same  river.  The  Western 
or  Cordilleran  division  may  be  naturally  divided  into  the  Rocky 
Mountain,  the  Plateau,  and  the  Pacific  Coast  regions.  Adopting 
the  scheme  thus  suggested,  we  have  the  following  grouping  of 
all  the  States  and  Territories  of  the  United  States  (Table  II.),  the 
only  differences  between  this  scheme  and  that  of  Mr  Gannett, 
besides  those  already  indicated,  being  that  the  Atlantic  States 
are  divided  into  three  subdivisions — the  Northern,  Middle,  and 
Southern, — and  that  West  Virginia  is  placed  with  the  Central  States 
because  its  drainage  is  to  the  Ohio  and  in  its  physical  characters 
it  is  allied  to  the  North-Eastern  Central  group:' — 


Division. 

Subdivision. 

States  and  Territories. 

Area. 

Population. 

Gross 
Area. 
Square 
Miles. 

Per  cent. 
Of  Total. 

Land 
Surface. 
Square 
Miles. 

Number. 

Per  cent, 
of  Total. 

o'o-c  g 
*E'i£ 

**** 

Atlantic  J 
Central  -j 

Cordilleran   -J 

Northern  Atlantic  

New  England  States,  New  York,  New  Jersey,  Pennsylvania. 
Delaware  Maryland  Virginia   District  of  Columbia  

168,765 
57,400 
200,975 

5-6 
1-9 

6-6 

162,065 
52,005 
191,970 

14,507,407 
2.771.740 
4,207,000 

28-9 
5-5 
8-4 

89-5 
53-3     i 
21-9 

Middle  Atlantic 

North  Carolina,  South  Caroiiiia,  Georgia,  Florida.  

North-Eastern  Central.... 
North-Western  Central... 
South-Eastern  Central.... 

South-  Western  Central  j 
Rocky  Mountain  

West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin 
Minnesota,  Dakota,  Iowa,  Nebraska,  Kansas,  Missouri  

427,140 

14-1 

406,040 

21,486,147 

42-8 

53-8 

273,795 
516,840 
181,510 

438,780 

9 
17-1 

6 

14-5 

269,195 
509,000 
179,630 

430,585 

11.825,125 
6,157,443 
5,585,151 

3,412,362 

23-5 
12-3 
11-1 

6-8 

43-9 
12-1 
31-1 

7-9 

Arkansas,  Louisiana,  Texas,  Indian  Territory  (including  \ 

Montana,  Idaho,  Wyoming,  Colorado,  New  Mexico  

1,410,925 

4C-6 

1,388,410 

26,980,081 

53"T 

19-3 

555,275 
308,690 
323,570 

18-4 
10-2 
10-7 

553,280 
304,850 
317,420 

406,450 
246.669 
1,114,578 

•8 
•5 

2-2 

0-7 
0-8 
3-5 

Pacific  Coast  

1,187,535 

39-3 

1,175,550 

1,767.697 

3-5 

1-5 

CLIMATE. 

Plate  IX.  From  the  Atlantic  seaboard  west  to  near  the  base  of  the  Rocky 
Tempera-  Mountains  the  lines  of  equal  mean  temperature  have  a  consider- 
ture  a^e  degree  °f  regularity,  running  approximately  east  and  west. 

When,  on  the  other  hand,  we  reach  the  borders  of  the  Cordilleran 
region  we  find  the  isothermal  lines  suddenly  deflected  from  their 
normal  course,  and  in  passing  across  the  mountain  and  plateau 
belt  we  find  them  irregular,  often  concentric  over  large  areas  and 
through  great  ranges  of  temperature,  according  as  the  altitude, 
width,  and  general  trend  of  each  separate  range  or  system  of 
ranges  make  their  influence  felt.  Hence  there  are  three  distinct 
climatic  divisions  of  the  United  States: — (1)  the  eastern  region, 
from  the  Atlantic  to  the  foot  of  the  high  plateaus  at  the  base  of 
the  Rocky  Mountains ;  (2)  the  plateau  and  mountain  region  of  the 
Cordilleras;  (3)  a  narrow  strip  on  the  Pacific  coast,  lying  west  of 
the  Sierra  Nevada  and  the  Cascade  range.  These  three  divisions 
are  of  very  unequal  size  and  importance.  The  first  embraces  about 
three-fifths  of  the  entire  country,  and  contains  fully  nineteen- 
twentieths  of  its  population  ;  the  second  is  also  much  larger  than 
the  third,  containing  not  much  less  than  a  million  square  miles, 
but  is  very  sparsely  peopled.  The  third  is  more  densely  peopled 
than  the  second,  but  small  in  area,  although  its  limits  are  not 
capable  of  being  accurately  defined.  These  three  divisions  will 
here  be  designated  the  Eastern,  Cordilleran,  and  Pacific. 
Iso-  In  the  Eastern  division  the  passage  from  one  type  of  climate  to 

thermals    another  is  gradual  and  uniform,  though  rapid.     The  difference  in 
of  the        climate  between  the  eastern  and  western  coast  of  the  Atlantic  was 
Eastern     long  ago  noticed  and  commented  on.     It  was  George  Forster  who 
division  ;  first  controverted  the   prevailing  idea  that  the  New  World   in 
general  was   colder  than  the   Old,  and  recognized   the  analogy 
between  the  climates  of  the  eastern  coasts  of  the  Atlantic  and 
Pacific.     Humboldt  afterwards  investigated  the  facts  and  pub 
lished  a  tabular  statement,  which,  as  enlarged  by  Hann,  is  here 
presented  (Table  III.):— 


Place. 

Latitude. 

Mean  Temperature  of  the 

Difference. 
Year. 

Year. 

Coldest 
Month. 

Warmest 
Month. 

Nain,  Labrador  

57  12 
57  12 
47  36 
48  24 
44  42 
44  48 
40  42 
40  48 
36  50 
36  30 

25-16 
46-76 
40-10 
53-60 
43-34 
55  -Oi 
51-08 
61-70 
59-18 
63-50 

3-82 
37-22 
22-46 
42-44 
22-64 
42-44 
28-94 
48-20 
40-28 
52-70 

1 
51-08 
57-74 
59-54 
64-76 
64-40 
C9-03 
75-56 
77-18 
78-62 
76-10 

|    21-6 
|     13-5 

[•« 

|     10-6 
}       ,3 

Aberdeen,  Scotland  
St  John's,  Newfoundland... 
Brest,  France  

Halifax,  Nova  Scoria  
Bordeaux  

Naples  

Norfolk,  Virginia  

San  Fernando,  Spain  

as  we  go  south.  About  lat.  30°  the  two  sides  of  the  Atlantic  have 
nearly  the  same  mean  temperature,  the  difference  in  climate  being 
very  great,  but  chiefly  dependent  on  differences  in  the  amount  of 
precipitation.  Nearly  the  whole  area  of  the  United  States  is  in 
cluded  between  the  annual  isothermals  of  44°  and  68° — a  difference 
of  24°,  the  corresponding  difference  of  latitude  being  about  15°. 
The  average  change  of  temperature  is,  therefore,  1°'6  for  each 
degree  of  latitude, — the  most  rapid  change  of  temperature  with 
the  latitude  known  in  any  region  of  anything  like  equal  extent. 
The  causes  of  the  rapid  increase  of  temperature  in  going  south 
along  the  Atlantic  seaboard  are  the  position  of  the  Gulf  of  Mexico, 
the  high  temperature  of  its  waters,  and  the  increasing  predominance 
of  south-westerly  winds.  From  these  circumstances  the  southern 
portion  of  the  Atlantic  coast  of  the  United  States  is  decidedly 
warmer  than  the  regions  corresponding  to  it  in  latitude  on  the 
west  side  of  the  Pacific,  while  farther  north  places  in  the  same 
latitude  on  the  west  sides  of  the  two  oceans  have  approximately 
the  same  temperature.  This  similarity  of  temperature  on  the  corre 
sponding  sides  of  the  Atlantic  and  Pacific  is  the  result  of  causes  now 
easily  understood,  the  chief  being  the  position  of  the  mass  of  the  land 
with  reference  to  the  direction  of  the  prevailing  winds.  From  the 
Atlantic  coast  to  the  eastern  base  of  the  Cordilleras  the  isothermal 
curves  for  the  year  are  nearly  parallel,  and  have  a  general  east  and 
west  course,  being  only  interrupted  in  this  regularity  and  deflected 
to  a  certain  moderate  extent  in  passing  across  the  Appalachian  chain, 
which  nowhere  rises  high  enough  to  give  a  chance  for  permanent 
accumulation  of  snow.  These  curves,  of  course,  are  roughly  parallel 
to  the  coast-line  of  the  Gulf  of  Mexico,  which  over  a  breadth  of 
fourteen  degrees  of  longitude  does  not  vary  much  from  an  cast 
and  west  direction.  The  region  over  which  a  higher  mean  annual 
temperature  than  68°  F.  prevails  includes  nearly  the  whole  of 
Florida  and  a  narrow  strip  along  the  Gulf,  which  widens  rapidly 
in  Texas,  where  the  trend  of  the  coast-line  suddenly  becomes  nearly 
north  and  south.  The  extreme  south  end  of  Florida,  which  just 
touches  35°,  has  a  mean  temperature  of  over  72°,  the  isothermal  of 
76°  being  nearly  on  that  parallel.  The  isothermal  of  64°,  which 
meets  the  Atlantic  coast  near  the  borders  of  North  and  South 
Carolina,  keeps  nearly  on  the  parallel  of  34°  as  far  west  as  about 
100°  W.  long.,  where  it  is  rapidly  deflected  southward,  in  con 
formity  with  the  direction  of  the  other  isothermals,  by  the  gradually 
increasing  elevation  of  the  country  when  the  plateau  region  is  en 
countered.  The  isothermal  of  60°  is  nearly  parallel  to  that  of 
64°,  except  that  it  manifests  the  influence  of  the  high  southern 
extremity  of  the  Appalachians,  and  is  in  consequence  considerably 
deflected  to  the  south  between  the  meridians  of  83°  and  87°.  The 


From  the  above  table  it  will  be  seen  that  the  difference  between 
the  mean  annual  temperature  of  places  in  high  latitudes  on  the 
opposite  sides  of  the  Atlantic  is  very  large,  and  that  it  diminishes 


1  The  name  Cordilleran  is  preferred  for  the  Western  division,  because  thereby 
any  confusion  is  avoided  which  might  arise  from  the  fact  that  the  people  of  the 
eastern  States  are  still  more  or  less  inclined  to  call  any  portion  of  the  region  lying 
to  their  west  by  that  name.  No  grouping  in  which  all  the  States  and  Territories 
are  included  can  be  entirely  satisfactory;  but  in  that  here  suggested  they  are, 
while  geographically  connected,  in  most  respects  pretty  closely  allied  to  each 
other  by  their  physical,  climatic,  and  agricultural  characters. 
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isothermal  of  52°  is,  to  the  west  of  the  Appalachians,  nearly 
coincident  in  position  with  the  Ohio  river  as  far  as  Cincinnati, 
Mid  thence  follows  an  undulating  course,  with  a  nearly  westerly 
general  direction,  through  Indiana,  Illinois,  northern  Missouri, 
and  along  the  northern  boundary  of  Kansas  to  the  border  of 
Colorado,  where  -it  is  suddenly  deflected  and  runs  with  a  nearly 
southerly  course  for  a  distance  of  fully  500  miles  along  the  eastern 
base  of  the  Rocky  Mountains.  Those  portions  of  the  country 
which  lie  between  the  isothermals  of  44°  and  52°  are  New  England, 
with  the  exception  of  Maine  and  the  northern  part  of  New  Hamp 
shire  and  Vermont ;  New  York,  excluding  the  extreme  north-eastern 
corner  (the  Adirondack  region);  the  Appalachian  plateau  region 
on  the  borders  of  New  York  and  Pennsylvania ;  nearly  all  Ohio ; 
two-thirds  of  Indiana  and  Illinois;  nearly  all  Michigan  and  Iowa; 
.•southern  Wisconsin;  south-eastern  Minnesota;  nearly  all  Nebraska; 
and  the  southern  half  of  Dakota.  The  isothermal  of  40°  passes 
through  the  centre  of  Maine,  cuts  off  the  extreme  northern  end  of 
New  Hampshire  and  Vermont,  then  passes  out  of  the  United  States, 
re-entering  at  the  west  end  of  Lake  Superior,  passing  through  the 
centre  of  Minnesota,  making  a  large  loop  to  the  south  in  eastern 
Dakota  and  then  trending  north-westwardly  until  it  passes  beyond 
the  boundary  line  of  the  United  States  in  107°  W.  long, 
of  the  Within  the  Cordillcran  region,  or  west  of  the  105th  meridian, 

Cordil-  the  position  of  the  isothermals  is  largely  dependent  on  that  of  the 
leran  mountain  ranges,  which  rise  high  enough  profoundly  to  influence 
division  ;  the  climate,  though  it  is  only  at  a  few  points,  especially  round  the 
summits  of  the  lofty  volcanic  cones  near  the  Pacific  coast,  that 
they  reach  the  region  of  perpetual  snow.  This  deficiency  of  lasting 
accumulations  of  snow,  however,  is  in  very  considerable  part  due 
to  the  smallness  of  the  precipitation.  Observations  of  temperature 
on  the  higher  ranges  are  extremely  deficient.  On  Mr  Schott's 
temperature  chart  (Plate  IX.)  the  isothermal  of  44°,  which,  as 
already  mentioned,  east  of  the  Cordilleran  region  nearly  coincides 
with  the  northern  boundary  of  the  country,  encloses  within  a  great 
southerly-reaching  loop  the  whole  of  the  higher  portion  of  the  Rocky 
Mountains,  extending  as  far  south  as  the  34th  parallel,  or  to  about 
the  position  in  latitude  of  the  isothermal  of  60°  in  the  eastern 
division  of  the  country.  The  crest  of  the  Sierra  Nevada,  Cascade, 
and  Blue  Mountain  ranges  is  also  within  the  curve  of  44°.  The 
highest  portion  of  the  Rocky  Mountains,  as  far  south  as  39°  N.  lat., 
is  laid  down  as  having  a  mean  temperature  lower  than  36°  F.  The 
whole  of  the  Great  Basin  and  the  Columbian  plateau  is  indicated 
as  having  a  considerably  higher  temperature  than  the  dominating 
system  of  ranges  which  enclose  it  on  the  east  and  west.  Con 
siderable  bodies  of  snow  remain  on  the  summits  of  the  ranges 
during  a  large  part  of  the  year,  at  least  as  far  south  as  39°  N.  lat. 
In  the  plateau  region  of  Arizona,  Utah,  and  Nevada  the  decline 
of  the  ranges,  the  generally  lessening  elevation  of  the  region,  and 
the  facility  of  access  which  the  topographical  conditions  allow  to 
the  heated  air  from  the  south  give  a  high  temperature,  and  the 
isothermals  form  irregularly  concentric  loops  extending  from  the 
head  of  the  Gulf  of  California  northwards.  The  isothermal  of  52° 
reaches  as  far  north  as  Virginia  City,  in  lat.  39°,  and  that  of  72° 
extends  to  Fort  Mohave,  in  lat.  35°. 

of  the  In  strong  contrast  with  the  Eastern  division,  we  find  in  the  region 
Pacific  bordering  on  the  Pacific  a  very  marked  tendency  to  a  parallelism  of 
division,  the  isothermals  with  the  trend  of  the  coast;  consequently,  a  very 
moderate  change  in  the  mean  annual  temperature  may  be  met  with 
over  a  large  range  of  latitude.  The  character  of  the  isothermals 
here  is  greatly  modified  by  the  position  of  the  two  parallel  ranges, 
the  Coast  Mountains  and  the  Sierra  Nevada,  which  enclose  valleys 
of  great  extent  but  of  low  altitude.  In  general  the  temperature 
of  the  Pacific  coast-belt  is  much  more  uniform  and  higher  than 
that  of  the  Atlantic  side  of  the  United  States.  The  isothermal  of 
60°  runs  nearly  parallel  with  the  coast,  and  not  far  distant  from 
it,  from  the  southern  line  of  California  north  through  nearly  three 
degrees  of  latitude.  The  isothermal  of  52°  approaches  San  Francisco 
in  lat.  37°  48',  and  keeps  near  the  coast  to  as  far  north  as  lat.  47°. 
A  higher  mean  temperature  than  48°  prevails  over  the  region  adjacent 
to  Puget  Sound,  at  the  northern  boundary  of  the  country,  in  lat. 
49°,  while  the  mean  temperature  of  the  northern  part  of  Maine, 
between  the  parallels  of  45°  and  47°,  is  below  40°.  Thus  it  may  be 
said  with  truth  that  near  the  Pacific  coast  we  have  a  difference  of 
only  12°  in  mean  temperature  in  a  range  of  over  sixteen  degrees  of 
latitude.  And  if  we  pass  from  the  immediate  vicinity  of  the  coast 
in  lat.  35°  into  the  San  Joaquin  and  Sacramento  valleys,  we  may 
range  over  five  degrees  of  latitude  and  keep  in  a  region  of  which 
the  mean  temperature  is  not  below  60°  and  nowhere  much  higher. 
The  causes  of  this  are  the  proximity  of  the  great  area  of  water 
from  which  the  prevailing  winds  blow,  the  modification  which 
the  temperature  of  this  ocean  undergoes  near  the  American  coast 
by  the  Asiatic  coast  current  and  the  northern  or  Arctic  coast 
current,  and  the  position  of  the  mountain  ranges  near  the  coast. 
Uniformity  of  climate  along  the  edges  of  the  land  is  still  further 
aided  by  the  peculiar  nature  of  the  currents  along  this  coast. 
The  influence  of  the  warm  Asiatic  current — the  Kuro-Siwo — is  dis 
tinctly  felt  in  raising  the  temperature  as  far  south  as  the  northern 


border  of  California,  while  farther  south  the  cold  Arctic  current, 
which  apparently  emerges  from  under  the  warm  current,  makes 
its  cooling  presence  felt  along  the  coast  nearly  or  quite  as  far  as 
the  southern  boundary  of  the  country. 

The  isothermals  for  the  summer  months  (June,  July,  and  August)  Summer 
are  much  more  irregular  than  those  of  the  year,  especially  in  the  iso- 
Eastern  division.  The  powerful  heating  influence  of  the  Gulf  of  thermals. 
Mexico,  swept  over  in  summer  by  southerly  winds,  makes  itself 
extremely  apparent  in  the  summer  isothermals,  which  bend  to  the 
north-west  in  a  most  remarkable  manner,  that  of  72°  reaching  as 
far  as  the  centre  of  Dakota,  or  beyond  lat.  45°.  A  mean  summer 
temperature  of  80°  and  upwards  prevails  over  Florida,  a  consider 
able  portion  of  the  Gulf  States,  and  nearly  all  Texas.  The  belt 
adjacent  to  the  Ohio,  extending  north  as  far  as  the  Great  Lakes, 
south  along  the  Appalachian  tableland  into  Tennessee  and  the 
north-western  corner  of  Georgia,  and  west  through  Iowa,  Nebraska, 
and  northern  Kansas,  lies  between  the  summer  isothermals  of  68° 
and  76°.  The  summer  isothermals  along  the  Pacific  coast  are  much 
less  considerably  changed  in  position  and  character  from  their  mean 
annual  character  than  they  are  on  the  Atlantic  side,  for  reasons 
which  have  been  already  given,  while  the  irregularity  and  com 
plexity  of  the  summer  curves  in  the  Cordilleran  region  generally 
would  be  very  distinctly  noticed  if  the  data  were  at  hand  and 
could  be  exhibited  with  some  detail.  An  extraordinarily  high 
temperature  prevails  in  summer  in  the  southern  portion  of  the 
Great  Basin  and  in  the  Arizona  plateau  region,  the  isothermal  of 
88°  surrounding  with  its  northerly-reaching  loop  a  large  area  in 
the  lower  valley  of  the  Colorado  river  and  extending  north  as  far 
as  lat.  35°.  The  winter  (December,  January,  February)  isothermals  Winter 
in  the  Eastern  division  have  more  of  the  regularity  of  the  annual  iso- 
curves  than  have  those  of  the  summer.  The  winter  isothermal  of  thermals. 
52°  coincides  very  nearly  with  the  mean  annual  curve  of  68°, 
keeping  near  and  closely  parallel  to  the  Gulf  of  Mexico.  The 
winter  isothermal  of  32°  runs  from  Cape  Cod  across  Long  Island 
to  New  York  city,  and  across  New  Jersey,  thence  making  a  large 
loop  to  the  south  so  as  to  surround  the  Appalachians,  and,  after 
nscending  northerly  again  on  the  west  side  of  that  range  to  near 
the  Ohio,  passing  through  Indiana,  Illinois,  Missouri,  and  Kansas, 
thence  descending  in  a  south-westerly  direction  and  sweeping 
around  the  Rocky  Mountains,  and  through  the  centre  of  the  Great 
Basin  in  a  very  irregular  course.  On  the  Pacific  coast  the  form  of 
the  winter  curves  closely  resembles  that  of  the  yearly  isothermals. 
The  winter  curve  of  52°  very  closely  coincides  with  that  of  60°  for 
the  year,  and  the  winter  curve  of  40°  runs  from  near  San  Francisco, 
closely  parallel  to  the  coast  and  at  a  little  distance  from  it,  as  far 
as  Cape  Flattery,  or  through  a  distance  of  over  ten  degrees  of 
latitude. 

The  irregular,  non-periodic  fluctuations  of  the  temperature  are  Irregular 
of  great  interest,  and  without  knowing  what  these  are  one  would  fluctua- 
form  a  very  false  idea  of  the  real  character  of  the  climate.     It  does  tions  of 
not  appear  that  these  fluctuations  greatly  affect  the  general  salubrity  tempera- 
of  the  country,  but  they  have  a  marked  effect  on  the  character  of  ture 
the   vegetation,  as  well  as  on  the  methods  of  cultivation.     The 
occasional  occurrence  of  very  low  temperatures  in  low  southerly 
latitudes  where  the  mean  winter  temperature  is  quite  high  is  one 
of  the  most  striking  phenomena  in  the   climate.     Savannah,  as 
Hann  remarks,  has  a  mean  winter  temperature  the  same  as  that  of 
London  and  Cadiz,  although  this  latter  city  lies  4J°  farther  north. 
But  the  vegetation  of  the   two   regions  is  essentially  different, 
because  frosts  do  not  occur  in  that  part  of  the  Spanish  peninsula. 
Orange  trees  are  liable  to  become  entirely  frozen  everywhere  in  the 
United  States  except  in  southern  Florida;  this  is  not  the  case  in 
Spain.     The  cotton  plant  is  a  perennial  in  the  south  of  Spain,  while, 
on  the  other  hand,  the  stem  and  branches  are  killed  every  year  by 
frost  in  the  United  States,  so  that  the  fields  have  to  be  annually 
replanted. 

The  following  table  (IV.),  from  data  arranged  by  Hann,  gives  an 
idea  of  the  range  of  temperature  in  various  parts  of  the  country  : — 


Latitude. 

Mean  Monthly  Range. 

Mean  Yearly 
Extremes. 

Winter. 

Summer. 

Fort  Sully    

44  39 
44  53 
38  37 
40  42 
33  46 
32  45 
30    0 

103-5 
93-2 
90-3 
79-0 
80-2 
73-4 
78-6 

90-1 
70-3 
73-2 
71-2 
59-7 
52-3 
55-G 

—25-2 
—25-2 
—  5-3 
0-7 
18-3 
24-1 
23-2 

108-7 
93-0 
99-7 
93-0 
97-2 
92-7 
96-2 

Fort  Snelling  

St  Louis  

New  York  

The  region  of  lowest  winter  temperature  is  that  along  the  eastern 
border  of  the  Rocky  Mountains  in  the  northern  portion  of  the 
country,  where  the  temperature  not  unfrequeutly  sinks  so  low  as 
to  freeze  mercury.  The  lowest  temperatures  observed  in  this 
region,  as  given  by  Schott,  are— at  Fort  Sanders,  in  Wyoming, 
-50°;  Fort  Ellis,  Montana,  -  53°.  A  temperature  low  enough  to 
freeze  mercury  is  occasionally  observed  in  Wisconsin  and  Michigan, 
:nul  on  the  borders  of  .Canada  and  New  York.  The  hottest  region 
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is  that  along  the  lower  portion  of  the  Colorado  and  Gila  rivers  in 
Arizona  and  the  adjacent  part  of  California. 

An  excellent  illustrative  example  of  the  suddenness  and  severity 
of  the  "  cold  waves  "  which  occasionally  pass  over  the  country  is 
afforded  by  the  facts  gathered  by  the  Signal  Service  iu  regard  to  an 
occurrence  of  this  kind  in  January  1886.  ., 

The  barometer  was  high  from  the  Rocky  Mountain  region  to  the  Pacific  coast 
on  the  2d,  and  from  that  date  to  the  5th  a  slow  north  easterly  movement  of  this 
high  area  was  observed;  after  the  5th  there  was  an  apparent  increase  of  this 
high  area  from  the  region  of  the  Saskatchewan  valley  and  Manitoba.  On  the 
afternoon  of  the  6th  the  observers  in  Wyoming,  Colorado,  Nebraska,  Kansas,  and 
Missouri  were  warned  of  the  approach  of  a  "  cold  wave,"  accompanied  by  a 
"  norther,"  and  of  a  probable  fall  of  temperature  of  20°  to  25°  in  the  next  twenty 
four  hours.  The  centre  of  greatest  barometric  pressure  remained  north  of 
Dakota  from  the  6th  to  the  12th,  but  the  cold  wave  had  reached  the  Gulf  coast 
and  Florida  before  that  date,  causing  in  many  places  a  lower  temperature  than 
has  been  observed  in  many  years,  and  in  some  a  lower  one  than  had  ever  before 
been  known.  In  Kansas  many  persons  were  frozen  to  death,  and  the  loss  of 
stock  was  very  great;  at  Dodge  City  the  wind  blew  with  a  velocity  of  40  miles  an 
hour,  the  thermometer  averaging  during  the  day  10"  below  zero.  In  Mahaska 
county,  Iowa,  from  the  7th  to  the  llth  twenty  persons  perished  with  the  cold, 
and  much  stock  was  lost.  Similar  reports  came  from  other  parts  of  Iowa.  In 
Memphis,  Tennessee,  the  thermometer  fell  to  8°  bejow  zero.  In  Nashville,  from 
the  9th  to  the  10th,  the  cold  was  the  severest  on  record.  In  New  Orleans  the 
cold  wave  struck  the  city  at  3  A.M.  on  the  8th,  and  the  thermometer  stood  at 
15°-2  on  the  morning  of  the  9th.  At  Indianola,  Texas,  the  coldest  weather 
experienced  for  several  years  occurred  from  the  8th  to  the  13th;  on  the  12th 
snow  fell  to  the  depth  of  3  inches.  At  Galveston  the  cold  was  the  greatest  ever 
known,  the  mercury  falling  to  11°,  being  a  fall  of  54°  in  less  than  eighteen  hours. 
A  heavy  snowstorm  set  in  on  the  morning  of  the  12th,  covering  the  ground  to 
the  depth  of  6  inches,  and  causing  much  loss  and  suffering.  At  Mobile,  Alabama, 
the  minimum  on  the  morning  of  the  9th  was  11°,  and  at  Montgomery,  5°'4.  In 
Florida  the  cold  was  veiy  severe  ;  ponds  were  frozen  over,  and  much  fruit  frozen 
•on  the  trees.  At  Atlanta,  Georgia,  the  mercury  fell  to  2°-4  below  zero.  At 
Savannah  it  stood  at  12°,  the  lowest  ever  recorded  at  that  place.  At  Charleston, 
S.C.,  it  stood  at  10°'5;  ice  3  inches  thick  formed  on  the  ponds.  On  the  morning 
of  the  llth,  the  curve  uniting  points  of  which  the  temperature  was  zero  ran 
from  Dakota  south  nearly  to  Arkansas,  thence  across  to  the  Atlantic,  passing 
south  of  Knoxville,  and  up  the  coast  to  Nova  Scotia.  On  the  St  Lawrence  and 
beyond  it  to  the  north-west,  the  mercuiy  stood  at  from  10°  to  30°  below  zero. 
This  cold  wave  was  remarkable,  not  only  for  its  severity,  but  because  it  extended 
so  far  to  the  south  and  caused  so  much  damage.  The  whole  country  east  of  the 
Rocky  Mountains  was  brought  under  its  influence.  Of  the  rapidity  of  its  progress 
an  idea  can  b?.  formed  from  the  statement  that  the  first  warning  was  issued  from 
the  Signal  Office  at  12h.  2m.,  January  7th,  for  the  extreme  north-west,  and  that 
for  New  England  just  two  days  later.  This  area  of  high  barometer  moved  east 
ward,  after  the  12th,  to  the  Atlantic  coast,  following  the  coast-line,  passing  over 
Uova  Scotia,  and  disappearing  to  the  eastward  on  the  16th. 

It  appears  from  Prof.  Loomis's  working  over  of  the  records 
of  the  Signal  Service  that  throughout  the  greater  part  of  the 
United  States  there  is  occasionally  observed  a  difference  of  as  much 
as  40°  between  the  maximum  and  minimum  of  the  same  day,  and 
that  there  are  a  few  places  where  such  changes  are  remarkably 
frequent.  These  places  seem  to  be  all  west  of  the  95th  meridian, 
and  at  or  near  the  base  of  the  Rocky  Mountains.  Thus,  in  1874 
there  were  thirty-eight  stations  at  which  a  difference  of  40°  on  the 
same  day  between  the  maximum  and  minimum  temperature  was 
observed.  At  Colorado  Springs  (5935  feet)  this  happened  fifty-six 
times,  at  Denver  (5135  feet)  forty-five  times,  and  at  Cheyenne 
thirty-three  times  ;  at  seventeen  stations  it  happened  only  once. 
At  Denver,  15th  January  1875,  the  thermometer  fell  48°  in  one 
hour;  and  an  observer  "who  is  pronounced  perfectly  reliable" 
reported  a  fall  in  temperature  at  that  place  of  36°  in  five  minutes. 
These  changes  of  temperature  felt  at  Denver  were  the  concomitants 
of  a  considerable  storm,  which  came  from  the  north-west,  and 
whose  centre  passed  about  250  miles  east  of  that  place. 

The  occasional  occurrence  of  "  hot  waves"  which  sweep  over  large 
areas  of  country,  raising  the  temperature  much  above  its  normal 
height,  is  one  of  the  most  striking  and  most  disagreeable  features 
of  the  climate  of  the  country,  and  especially  of  its  northern  and 
north-eastern  portions.  There  is  rarely  a  year  in  which  one  or 
more  of  these  abnormal  occurrences  are  not  observed  ;  and,  although 
they  do  not  usually  last  more  than  two  or  three  days,  they  are 
sometimes  prolonged  for  a  month  or  more,  in  a  succession  of 
heated  periods  with  little  or  no  interval  between  them.  Thus,  for 
example,  in  July  1885  the  thermometer  at  West  Las  Animas, 
Colorado,  rose  on  the  15th  to  105°'2  ;  at  Albany,  N.Y.,  on  the 
17th,  to  96°'6  ;  at  New  London,  Conn.,  on  the  18th,  to  92°'4; 
in  New  York  city,  on  the  21st,  to  95°-9  ;  in  Baltimore,  Md.,  on 
the  20th  and  21st,  to  98°'3  and  98°7  ;  at  Dubuque,  Iowa,  on  the 
20th,  outdoor  work  was  suspended  on  account  of  the  intense  heat. 
Again,  a  little  later,  in  Dayton,  Washington  Territory,  on  the  28th 
of  the  same  month,  the  temperature  rose  to  102°*6  ;  at  Milwaukee, 
Wis.,  on  the  28th,  to  92° -8  ;  at  Fort  Sully,  Dakota,  on  the  29th, 
to  104°'5  ;  at  Yankton,  Dakota,  on  the  30th,  to  100°7  ;  at 
Dubuque,  Iowa,  on  the  30th,  to  97° '1;  at  Des  Moines,  Iowa,  on 
the  30th,  to  100° '1.  All  through  the  country  many  cases  of  sun 
stroke  occurred,  eighteen  fatal  cases  having  been  recorded  in  Balti 
more  during  the  week  ending  with  the  25th. 

The  prevailing  winds,  as  in  other  regions  lying  in  the  latitude 
of  the  return  trades,  are  westerly.  The  extreme  southern  part  of 
the  country  is  just  on  the  border  line  where  the  influence  of  the 
causes  by  which  the  trade-winds  are  originated  cease  to  be  felt.  In 
the  autumn,  however,  in  the  southern  Atlantic  States  there  is  some 
approach  to  the  conditions  of  the  trade-wind  region.  At  that 
season  the  winds  in  Florida  and  along  the  northern  edge  of  the 
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Middle  Atlantic  States—  New  York 

South  Atlantic  States—  South-east 

Gulf  are  decidedly  north-easterly  as  far  as  33°  N.  lat.  Farther 
south  the  Florida  Keys  and  the  northern  Bahamas  belong,  to  a 
certain  extent,  to  the  trade-wind  region. 

Along  the  whole  extent  of  the  Atlantic  coast  region  westerly 
winds  predominate  during  the  entire  year,  but  they  are  chiefly 
south-westerly  in  summer  and  north-westerly  in  winter.  In  the 
following  table  (V.)  the  direction  of  the  summer  and  winter 
winds  is  given  in  percentages  of  the  total  amount,  for  the  districts 
named : — 


In  the  region  between  the  Mississippi  and  the  Appalachians,  south 
ward  as  far  as  the  Cumberland  range  and  north  to  Lakes  Michigan 
and  Huron,  south-westerly  and  westerly  winds  prevail  during  both 
summer  and  winter.  There  is  an  extensive  region  in  the  south 
west  of  the  United  States,  embracing  an  area  equal  to  about  one- 
third  of  the  whole  country,  in  which  the  winds  of  summer  are 
chiefly  southerly,  varying  between  south-east  and  south-west,  while 
in  the  winter  they  are  mostly  north  and  north-west.  This  region 
extends  from  the  extreme  south-east  of  California,  through  Arizona, 
New  Mexico,  southern  Utah,  Texas,  Arkansas,  eastern  Colorado, 
eastern  Wyoming,  Kansas,  and  Nebraska,  to  Missouri.  Farther 
north,  in  Wisconsin,  Minnesota,  and  northern  Michigan,  south 
winds  prevail  in  the  summer,  but  in  winter  there  is  no  such 
marked  predominance  of  northerly  and  north-westerly  winds  as  in 
the  region  to  the  south-west.  The  influence  of  Lake  Superior  is 
clearly  indicated  in  northern  Wisconsin,  where  the  prevailing 
winds  in  summer  are  from  the  lake  and  in  winter  from  the  land. 
On  the  Pacific  coast  the  winds  have  a  decidedly  westerly  character; 
but  in  the  winter  this  preponderance  is  much  less  marked  than  in 
summer.  On  the  coast  of  Washington  Territory  south-east  is  the 
prevailing  direction,  these  winds  being  probably  the  south-west 
winds  of  the  Pacific  coast  deflected  by  the  mountains  which  lie 
close  upon  the  ocean.  In  the  interior  of  Washington  Territory 
south-west  is  the  prevailing  direction  in  both  summer  and  winter. 
On  the  California  coast  the  winds  are  very  strong  and  steady  from 
the  north-west  in  the  summer,  but  more  to  the  south-west  in 
winter.  In  summer  the  intensely  heated  plateau  to  the  east  draws 
the  air  from  the  Pacific,  which  blows  with  violence  through  every 
depression  in  the  coast  ranges  towards  the  heated  land-mass. 
There  is  no  "  wind-gap "  in  the  Coast  ranges  from  the  Columbia 
river  to  Santa  Barbara  so  deeply  and  widely  cut  as  that  of  the 
Golden  Gate  at  San  Francisco.  At  this  point  the  cool  winds  from 
the  sea  find  entrance  to  the  Great  Valley  of  the  Sacramento  and 
San  Joaquin,  and  the  mass  of  air  thus  set  in  motion  spreads  itself 
out  fan-like  after  passing  through  the  Gate,  so  that  the  prevailing 
winds  in  those  valleys  are  in  summer  always  from  the  Bay  of  San 
Francisco  towards  the  mountains.  The  hotter  the  weather  in  the 
interior  the  more  violent  is  the  wind  at  San  Francisco.  But  this 
condition  is  limited  to  the  daytime.  At  night  the  rapid  cooling 
of  the  higher  plateau  checks  or  stops  altogether  the  indraught  of 
air,  and  an  almost  entire  calm  prevails  at  San  Francisco,  while  the 
cool  air  flows  in  a  gentle  breeze  down  the  slopes  of  the  mountains, 
in  a  reverse  direction  from  that  which  it  had  during  the  daytime. 
In  the  winter  the  westerly  direction  of  the  winds  in  this  region  is 
still  greatly  predominant,  but  the  prevailing  westerly  current  of  air 
is  not  intensified  in  its  motion  as  it  is  during  the  summer.  Over 
the  plateau  and  mountain  region  included  between  the  Sierra  Nevada 
and  the  Rocky  Mountains  the  surface  winds  are  irregular,  being 
governed  by  the  topography  of  the  country ;  but  the  upper  currents 
are,  in  general,  from  the  west.  In  the  southern  part  of  this  region, 
in  the  valley  of  the  Gila  and  the  lower  Colorado,  there  is  a  large 
area  which  is  intensely  heated  in  summer,  and  towards  which  the 
winds  blow  from  the  lower  region  to  the  south,  and  especially  from 
the  Gulf  of  California.  Here  the  predominance  of  southerly  winds 
in  summer  is  very  great ;  but  the  mountain  ranges  to  the  west  have 
so  declined  in  height  in  this  southern  region  that  westerly  winds 
are  nearly  or  quite  as  common  as  northerly  ones.  Farther  east  and 
north-east,  as  has  been  seen,  the  preponderance  of  northerly  winds 
in  winter  is  very  great. 

In  reference  to  precipitation  the  territory  of  the  United  States  Rainfall, 
may  be  divided  into  two  nearly  equal  portions  by  the  meridian  of 
100°,  the  region  to  the  east  of  that  meridian  being  one  of  sufficient 
and  pretty  regularly  distributed  rainfall,  while  that  to  the  west 
is  irregularly  and  insufficiently  supplied,  with  the  exception  of  a 
narrow  belt  on  the  Pacific  coast,  over  a  part  of  which  the  precipita 
tion  is  irregular,  but  fairly  sufficient,  while  another  portion  is  very 
abundantly  supplied  with  moisture. 

Regions  of  less  than  20  inches  of  precipitation  must  be  essentially 
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pastoral,  or,  where  the  amount  falls  considerably  lower,  unin 
habitable  or  even  deserts.  For  regions  where  the  precipitation  is 
between  20  and  25  inches  cultivation  of  the  soil  may  be  on  the 
whole  possible,  but  will  be  liable  to  serious  drawbacks,  since  the 
smaller  the  rainfall  the  greater  the  liability  to  a  series  of  years 
when  it  will  fall  below  the  mean,  with  partial  or  total  failure  of 
the  crops  and  consequent  suffering.  Of  course,  in  regions  favour 
ably  situated  for  artificial  irrigation  much  may  be  accomplished  in 
the  way  of  making  up  for  deficient  precipitation.  If  in  the  light 
of  these  preliminary  remarks  we  consult  Mr  Schott's  rainfall  charts 
of  the  United  States  we  find  that  the  whole  of  the  Eastern  division 
of  the  country  is  well  supplied  with  moisture.  The  isohyetal  of  26 
inches,  which  may  be  taken  as  approximately  the  dividing  line 
between  a  sufficiently  and  an  insufficiently  watered  area,  crosses 
the  northern  boundary  to  the  north-west  of  Lake  Superior,  runs 
south-westerly  to  the  97th  meridian,  which  it  strikes  in  about  the 
latitude  of  St  Paul  (45°),  and  runs  thence  very  nearly  south,  with 
a  slight  westerly  inclination,  so  that  when  it  reaches  the  northern 
border  of  Texas  it  has  advanced  westward  as  far  as  the  99th  merid 
ian,  near  which  it  remains  through  four  degrees  of  latitude,  to  the 
parallel  of  31°,  when  it  again  advances  about  four  degrees  to  the 
westward,  and  then  runs  south-easterly  to  the  Gulf  of  Mexico,  near 
the  mouth  of  the  Rio  Grande.  As  thus  indicated,  the  isohyetal  line 
of  26  inches  leaves  to  the  east,  or  in  the  moister  region,  a  large 
part  of  Minnesota,  the  eastern  edge  of  Nebraska,  rather  less  than 
half  of  Kansas,  most  of  the  Indian  Territory,  and  about  half  of 
Texas.  The  line  of  20  inches  crosses  the  northern  boundary  of 
the  country  at  about  the  97th  meridian,  and  runs  south  with 
moderate  undulations,  gaining  a  little  in  westing,  so  that  in  the 
centre  of  Texas,  on  the  31st  parallel,  it  is  in  about  longitude  102°. 
Thence  its  course  is  south-easterly  to  the  Gulf,  in  a  course  nearly 
parallel  to  the  isohyetal  of  26  inches,  and  at  a  very  short  dis 
tance  from  it.  The  isohyetal  curve  of  32  inches,  or  that  marking 
the  western  limit  of  abundant  precipitation,  is  in  general  pretty 
nearly  parallel  to  that  of  26  inches,  and  not  far  distant  from  it, 
so  that  in  general  it  may  be  said  that  we  pass  from  a  region  where 
precipitation  is  abundant  to  one  where  it  is  decidedly  insufficient 
in  traversing  a  belt  of  country  having  an  average  width  in  longi 
tude  of  about  three  degrees.  The  only  important  exception  is  that 
towards  the  north  the  distance  between  the  isohyetal  lines  widens 
rapidly,  that  of  32  inches  having  an  almost  easterly  course  along 
the  southern  shore  of  Lake  Superior  and  the  northern  of  Huron. 
Moreover,  there  is  in  the  lines  of  26  and  32  inches  a  marked  loop 
running  to  the  south-east,  so  that  almost  the  whole  of  Minnesota 
is  brought  within  the  area  over  which  the  precipitation  ranges 
between  20  and  32  inches,  considerably  the  larger  portion  having 
over  26  inches. '  The  position  of  the  curve  of  32  inches  is  such  that 
a  small  part  of  eastern  Wisconsin,  a  portion  of  eastern  Michigan, 
and  a  small  irregularly  shaped  belt  in  New  York  south  of  Lake 
Ontario  lie  in  a  region  of  less  than  that  amount  of  rainfall. 

The  regions  of  largest  precipitation  are  those  bordering  on  the 
Gulf  of  Mexico  and  the  Atlantic.  Along  the  Gulf  the  rainfall 
between  the  meridians  of  85°  and  92°  exceeds  56  inches  in  amount, 
and  the  curve  of  56  inches  extends  northward  so  as  to  embrace 
a  portion  of  Arkansas,  Tennessee,  Georgia,  and  South  Carolina. 
There  is  no  part  of  the  Atlantic  coast,  except  the  extreme  end 
of  Florida,  where  the  precipitation  is  as  large  as  56  inches.  At 
various  points  the  average  is  above  50,  as  in  eastern  North  Carolina, 
the  line  of  44  inches  running  nearly  parallel  to  the  coast,  and  not 
far  from  it,  as  far  south  as  lat.  37°,  when  it  bends  westwardly. 
The  greater  part  of  the  Eastern  division  of  the  United  States  thus 
enjoys  a  sufficient  but  not  over-abundant  amount  of  precipitation, 
namely,  that  coming  within  the  limits  of  32  and  44  inches.  Small 
areas  in  several  of  the  States,  however,  have  somewhat  over  44 
inches  of  rainfall.  In  the  region  of  sufficient  and  in  places  abundant 
rainfall  thus  designated  there  is,  on  the  whole,  no  such  thing  as  a 
clearly-defined  rainy  season.  Along  the  Atlantic  sea-coast  from 
Portland  to  Washington,  through  the  Hudson  river  valley,  Ver 
mont,  northern  and  western  New  York,  in  the  Ohio  valley  from 
western  Pennsylvania  to  Missouri,  south  to  Arkansas  and  down 
the  Mississippi  to  its  mouth,  the  rainfall  is  pretty  uniformly  dis 
tributed  throughout  the  year.  There  are,  however,  local  peculiarities 
in  the  distribution.  Thus,  in  the  Atlantic  sea-coast  region,  as  far 
south  as  Washington,  there  are  three  nearly  equal  maxima,  about 
the  middle  of  May,  August,  and  December.  In  the  region  adjacent 
to  the  Hudson  river  valley  through  to  western  New  York  two 
maxima  are  indicated,  one  early  in  July  and  one  about  the  middle 
of  October,  while  there  is  one  principal  minimum,  early  in  February. 
In  the  Ohio  river  valley,  west  to  Missouri,  there  is  one  principal 
maximum  and  one  principal  minimum,  the  former  early  in  June, 
the  latter  early  in  February.  In  the  lower  Mississippi  valley  and 
in  that  of  the  Red  River  there  is  one  principal  maximum  and  one 
principal  minimum,  the  former  early  in  December,  the  latter  about 
the  middle  of  October ;  there  is  also  a  secondary  maximum  in  July, 
and  a  secondary  minimum  in  June.  In  the  Mississippi  delta  and 
along  the  Gulf  coast  eastward  in  Alabama  and  Mississippi  there 
are  two  maxima,  the  principal  one  about  the  end  of  July,  the 


secondary  one  early  in  December,  while  there  are  a  principal 
minimum  early  in  October  and  a  secondary  one  towards  the  end 
of  April.  Along  the  upper  Mississippi,  in  central  Minnesota  and 
part  of  Wisconsin,  there  is  a  decided  tendency  to  a  condition  of 
summer  precipitation  and  winter  drought;  there  are  two  maxima, 
a  principal  one  about  the  end  of  June  and  a  secondary  one  about  the 
middle  of  September,  and  a  principal  minimum  about  the  begin 
ning  of  February.  This  is  a  similar  condition  of  precipitation  to 
that  prevailing  in  the  Hudson  river  valley  and  westward,  except 
that  in  the  upper  Mississippi  region  the  range  is  much  larger. 
Again,  on  the  Atlantic  coast  from  Virginia  south  to  Florida  there 
is  also  a  strongly-marked  prevalence  of  summer  rains,  there  being 
one  maximum  of  very  large  range  late  in  July  or  early  in  August,, 
with  two  small  adjacent  minima  about  the  middle  of  April  and 
late  in  October.  There  are  also  subordinate  maxima  in  March  and 
December. 

On  the  Pacific  coast  the  increase  in  the  amount  of  precipitation 
as  we  go  northward  is  a  very  marked  feature  of  the  climate.  Thus- 
at  San  Diego  the  mean  of  the  series  from  1850  to  1874  is  given  at 
9 '31  inches;  that  of  San  Francisco,  for  nearly  the  same  years,  at 
21  '49;  that  of  Astoria  at  77  '61.  Along  the  coast  of  California,  as 
well  as  in  the  interior  of  that  State  in  the  valley  and  on  the  western 
slope  of  the  Sierra  Nevada,  there  is  an  almost  entire  absence  of  rain 
during  the  summer  months,  and  a  strongly  marked  maximum  in 
December.  Farther  north,  with  the  great  increase  in  the  total 
annual  amount  of  precipitation  already  noted,  there  is  also  an. 
increase  in  the  rainfall  of  the  summer,  which  amounts  in  the 
extreme  north-western  corner  of  Washington  Territory  to  10  or 
12  inches  during  the  three  summer  months.  A  large  portion  of 
the  precipitation  in  the  higher  region  of  the  Sierra  Nevada  is  in 
the  form  of  snow,  of  which  the  amount  in  different  years  appears 
to  be  very  variable.  Indeed  the  same  thing  may  be  said  ot  pre 
cipitation  in  general  on  the  coast  of  California.  The  largest 
amount  of  rainfall  at  San  Francisco  during  the  years  1851  to  1874 
is  given  by  Mr  Schott  as  36 '02  inches,  the  smallest  1173.  All 
through  the  Cordilleras,  from  the  summit  of  the  Sierra  Nevada  cast 
to  the  Rocky  Mountains,  the  statistics  of  the  precipitation  are 
meagre,  and  have  been  very  irregularly  taken.  The  amount  in 
general  is  quite  small.  No  doubt  the  precipitation  on  the  higher 
portions  of  the  Cordilleran  mountain  ranges  is  considerably  higher 
than  it  is  in  the  valleys,  as  is  indicated  by  the  records  kept  by  the 
Signal  Service  at  the  station  on  the  summit  of  Pike's  Peak  (14,134 
feet),  the  average  for  1874-80  being  31 '65  inches.  In  the  Cor 
dilleran  region  generally  the  fact  that  the  precipitation  is  larger 
on  the  mountain  ranges  than  it  is  in  the  valleys,  and  that  it 
is  chiefly  in  the  form  of  snow,  is  a  matter  of  great  importance. 
When  the  ranges  are  lofty  and  wide  enough  to  collect  and  store 
away  a  large  supply  of  snow,  this  by  ics  melting  furnishes  water 
enough  to  irrigate  the  slopes  and  valleys,  so  that  they  can  be 
cultivated ;  when,  on  the  other  hand,  the  ridges  are  low,  they,  as 
well  as  the  valleys  at  their  bases,  are  absolutely  sterile. 

Those  abnormal  disturbances  of  the  atmosphere  which  are  accom-  Storms. 
panied  by  rain  and  wind  may  be  classed  under  two  heads, — ordinary 
storms,  and  those  of  destructive  violence,  or  tornadoes.  The  former 
extend  over  wide  areas,  and  are  ordinarily  attended  by  no  evil 
results  ;  the  latter  are  limited  to  comparatively  narrow  belts,  and 
are  often  very  destructive.  The  ordinary  storms  of  the  United 
States  begin  with  the  formation  of  areas  of  low  barometer,  which  are 
first  heard  of  in  the  far  west  or  south-west,  and  move  towards  the 
east  or  north-east  with  a  velocity  averaging  for  the  entire  year,  as 
shown  by  Loomis's  investigation  of  the  Signal  Service  Records  for 
the  years  1872-84,  28 '4  miles  per  hour,  the  velocity  being  greatest 
in  February  and  least  in  August,  the  former  velocity  50  per  cent, 
greater  than  the  latter,  and  the  velocity  varying  also  very  greatly 
for  the  same  month  in  different  years,  the  average  velocity  for  the 
entire  year  being  about  two- thirds  greater  than  it  is  in  Europe. 
The  direction  in  which  these  storm  centres  advance  in  the  remote 
western  stations — as,  for  instance,  Bismarck,  long.  100°  38'  ;  Fort 
Sully,  long.  100°  36' ;  Breckenridge,  long.  96°  17' — is  towards  a  point 
considerably  south  of  east,  but  at  the  more  eastern  stations  it  is  a 
little  north  of  east.  In  general,  probably  about  half  the  storms  of 
the  country  advance  from  the  extreme  north-west  in  great  curved 
lines  beginning  with  a  south-easterly  direction,  and  passing  out  of 
the  country  in  a  direction  a  little  north  of  east,  or,  in  general, 
following  a  track  nearly  parallel  in  position  to  the  Great  Lakes  and 
the  St  Lawrence.  The  remainder  of  the  storms  of  the  Atlantic  coast 
region  begin  in  the  south-west  and  travel  north-east,  or  begin  in 
the  south  and  follow  the  coast-line  pretty  closely.  In  general  the 
area  of  rainfall  attendant  on  the  advance  of  the  centre  of  low 
barometer  is  in  advance  of  the  progress  of  that  centre  nearly  in  the 
direction  of  its  average  progress.  The  diameter  of  the  rain  area  is- 
variable,  often  much  over  1000  miles.  In  the  case  of  the  great  rain 
storms  happening  between  the  years  1873  and  1877,  as  investigated 
by  Loomis,  there  were  found  to  be,  in  many  cases,  quite  a  large 
number  of  independent  rain  centres  prevailing  simultaneously 
within  the  general  rain  area.  In  one  case  there  were  as  many  as 
eight  of  these,  and  there  were  only  nine  cases  in  which  there  was 
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not  more  than  one  area  in  which  the  rainfall  exceeded  half  an 
inch.  The  average  distance  of  the  principal  rain  centres  from  the 
centre  of  low  pressure  was  about  400  miles. 

Tor-  The  occurrence  of  tornadoes  in  the  United  States  is  a  matter  of 

nadoes.  importance  on  account  of  their  frequency  and  their  destructiveness, 
and  much  has  been  published  in  regard  to  them.  A  large  amount 
of  information  will  be  found  in  a  publication  of  the  Signal  Service, 
prepared  by  Mr  J.  P.  Finley,  and  issued  in  1882.  These  storms 
are  not  limited  to  any  one  month  or  season  ;  but  they  are  most 
frequent  in  summer,  especially  in  the  months  of  June,  April,  July, 
and  May,  and  least  so  in  the  months  of  December  and  January. 
Of  600  tabulated  by  Mr  Finley,  occurring  from  1794  to  1881,  112 
were  in  June,  97  in  April,  90  in  July,  81  in  May,  and  only  9  in 
December  and  7  in  January,  They  are  most  frequent  in  the  after 
noon,  between  noon  and  six  o'clock;  the  hour  in  which  the  greatest 
number  occurred  was  that  from  5  to  6  P.  M.  The  course  of  more 
than  half  of  the  600  (310)  was  from  south-west  to  north-east,  and 
only  38  moved  in  the  opposite  direction.  Only  46  had  a  course 
directed  from  the  eastern  side  of  the  meridian  towards  the  western. 
The  width  of  the  path  of  destruction  varied  from  40  to  10,000  feet, 
the  average  being  1085  feet.  The  velocity  of  progression  of  the 
storm-cloud,  in  130  cases  in  which  this  item  is  given,  varied  from 
12  to  60  miles  per  hour,  the  average  being  30  miles.  The  time 
consumed  by  the  tornado  in  passing  any  given  point  varied  from 
10  seconds  to  30  minutes,  the  average  of  50  occurrences  being  6'52 
minutes.  The  velocity  of  the  wind  within  the  cloud  vortex  was 
variously  estimated  at  from  70  to  800  miles  an  hour.  The  whirling 
motion  of  the  cloud  was  invariably  from  right  to  left.  Of  600 
tornadoes  investigated,  134  were  reported  as  being  "unusually  de 
structive."  Of  these  64  occurred  within  the  States  of  Kansas, 
Illinois,  Iowa,  and  Missouri,  and  this  region,  lying  adjacent  to  the 
Mississippi  river,  seems  to  be  that  in  which  the  conditions  are  most 
favourable  to  the  development  of  these  phenomena.  There  are  also 
two  areas — one  in  Georgia  and  one  in  New  York — where  tornadoes 
are  more  frequent  than  they  are  elsewhere  in  the  eastern  States. 
Of  the  destructiveness  of  these  tornadoes  some  idea  may  be  formed 
.from  the  statement  that  in  many  of  them  buildings  and  everything 
else  projecting  from  the  surface  are  levelled  to  the  ground,  frag 
ments  of  the  materials  thus  uptorn  being  carried  often  to  great 
distances.  In  the  tornado  of  April  18,  1880,  the  effects  of  which 
were  felt  along  a  path  more  than  a  hundred  miles  in  length  through 
Illinois  and  Missouri,  in  one  town  over  which  it  passed,  65  persons 
were  killed,  over  200  wounded,  and  more  than  200  buildings  were 
demolished.  The  loss  of  property  in  two  counties  of  Missouri  was 
over  a  million  dollars. 

The  series  of  destructive  storms  which  took  place  on  the  19th 
of  February  1884  is  probably  the  most  remarkable  occurrence  of 
this  kind  which  has  taken  place  in  the  United  States  since  the 
country  was  settled  by  the  whites.  The  loss  of  property  was  not 
less  than  $3,000,000  to  $4,000,000,  while  800  persons  lost  their 
lives,  and  about  2500  were  wounded.  From  10,000  to  15,000 
were  rendered  homeless,  as  many  as  10,000  buildings  having  been 
destroyed.  Great  quantities  of  live  stock  also  perished.  A  central 
area  of  barometric  depression  moved  between  7  A.M.  of  the 
18th  and  7  A.M.  of  the  19th  from  Fort  Keogh  to  the  vicinity  of 
Chicago  ;  at  the  same  hour  on  the  20th  it  was  about  150  miles 
north-west  of  Montreal.  On  the  19th,  at  7  A.M.,  another  extremely 
elongated  area  of  barometric  depression  had  been  formed,  extend 
ing  almost  north  and  south  across  the  whole  United  States,  and 
having  its  centre  near  Davenport,  Iowa.  Towards  this  centre  the 
winds  blew  from  north  and  south,  the  isotherms  indicating  very 
great  contrasts  of  temperature  between  the  areas  of  northerly  and 
southerly  winds,  this  condition  of  things  being  an  invariable 
precursor  of  tornado  development.  The  two  centres  of  barometric 
disturbance  were,  as  is  commonly  the  case  in  occurrences  of  this 
kind,  widely  separated.  At  3  P.M.  of  the  19th  the  centre  of  the 
north  and  south  trending  barometric  depression  was  near  Indian 
apolis,  the  contrasts  of  temperature  remaining  extreme,  and 
violent  winds  developing  themselves  at  various  points  south  of 
Indianapolis,  especially  along  the  Ohio  river  from  Cairo  to 
Louisville,  in  the  vicinity  of  Nashville,  and  in  northern  Alabama. 
At  11  P.M.  of  the  same  da}'  the  barometric  trough  had  diminished 
somewhat  in  intensity,  and  the  entire  area  of  disturbance  was 
passing  rapidly  off  to  the  north-eastward.  Between  3  P.M.  and 
sundown  the  area  devastated  was  chiefly  in  eastern  Alabama  and 
northern  Georgia.  Before  11  P.M.  the  destructive  storms  in 
North  and  South  Carolina  had  reached  their  maximum  violence ; 
those  in  southern  Virginia  were  most  destructive  about  midnight. 
The  Signal  Service  charts  for  the  day  indicate  about  thirty  distinct 
areas  of  violent  tornadoes,  most  of  them  between  the  eastern  border 
of  Alabama  and  the  southern  boundary  of  Virginia. 

VEGETATION. 

No  portion  of  the  United  States  attains  so  high  a  latitude  that 
the  forest  growth  should  be  necessarily  dwarfed  by  the  cold,  or  dis 
appear  altogether.  The  northern  boundary  is,  however,  practic 
ally  nearly  the  limit  beyond  which  valuable  timber  cannot  be 


expected.  The  portions  of  the  United  States  where  altitude  is 
fatal  to  the  growth  of  forest  vegetation  are  insignificant  as  com 
pared  with  the  area  of  the  whole  country.  The  Appalachian 
ranges — which  originally  were  densely  forested  from  extreme  north 
east  to  extreme  south-west,  and  Avhich  still  continue  to  be  so  over 
a  considerable  portion  of  their  extent — only  rise  at  a  very  few 
points  high  enough  to  cause  the  forests  to  disappear.  This  is  the 
case  particularly  with  Mount  Washington  and  the  higher  adjacent 
peaks,  and  with  the  summits  of  the  most  elevated  part  of  the 
system  in  North  Carolina.  The  Adirondacks  are  densely  wooded, 
even  almost  to  the  highest  summits.  In  the  most  elevated 
mountain-chains  making  up  the  Cordilleran  system,  want  of 
moisture  appears  to  co-operate  with  elevation  in  thinning  out  the 
forests  on  their  flanks  and  causing  them  to  disappear  entirely  on 
the  highest  ranges.  The  timber  line  on  the  most  elevated  peaks 
of  Colorado  reaches  from  11,000  to  about  11,500  feet, — the  summits- 
themselves  rising  from  2000  to  3000  feet  higher.  The  Sierra 
Nevada  is  bare  of  forests  in  its  highest  portions.  The  high  region 
about  Mount  Whitney  is,  where  not  snow-covered,  nothing  but  an 
entirely  bare  mass  of  granite  domes  and  needles.  In  the  central 
part  of  the  Sierra,  in  the  vicinity  of  the  Yosemite  valley,  forest 
vegetation  is  extremely  scanty  above  9000  feet,  and  the  upper  3000 
feet  of  the  highest  peaks  is  entirely  bare  of  trees.  If  large  areas 
of  the  United  States  are  destitute  of  trees,  and  other  regions  but 
very  poorly  supplied,  the  chief  cause  of  this  is  want  of  sufficient 
moisture. 

In  briefly  indicating  the  nature  and  distribution  of  the  forests  of  Appaln- 
the  United  States,  we  may  begin  with  the  Appalachian  region,  chian 
which  here  must  be  taken  as  embracing  also  the  country  to  the  forests, 
west  and  south-west,  including  the  valleys  of  the  Mississippi  and 
Missouri,  as  far  west  as  the  western  boundary  of  the  State  of 
Missouri,  or  about  the  95th  meridian,  to  the  east  of  which  lies, 
coincident  with  the  region  of  generally  abundant  and  every 
where  sufficient  rainfall,  that  portion  of  the  United  States  which  is 
almost  everywhere  densely  forested,  and  the  only  portion  which  is 
so,  with  the  exception  of  a  comparatively  narrow  strip  on  the 
Pacific  coast.  Included  within  this  densely-forested  region  of  the 
Appalachian  system  and  Mississippi  valley  there  is  quite  a  large 
area  destitute  of  continuous  forests, — the  so-called  "  prairie  region  " 
(see  below).  The  portion  of  the  United  States  first  settled  by 
Europeans  was,  almost  without  exception,  a  densely-forested  region, 
over  which  the  aboriginal  inhabitants  roamed,  without  having 
interfered  to  any  perceptible  extent  with  the  natural  forest  growth 
of  the  country.  Their  numbers  were  small,  and  their  habitations 
were,  almost  without  exception,  either  on  or  near  the  shores  of  the 
ocean  and  its  bays  and  indentations,  or  along  the  river  bottoms,  in 
such  places  as  were  naturally  grassed  and  not  forested.  This 
densely-forested  region  extends  throughout  the  whole  length  of  the 
Atlantic  coast  from  Maine  to  Florida,  west  through  the  region  of 
the  Great  Lakes  to  beyond  Lake  Superior,  and  to  the  south-west 
through  Louisiana  and  for  some  distance  into  Texas.  It  differs 
from  the  densely-forested  region  of  the  Pacific  in  that  it  is  essenti 
ally  a  region  of  deciduous  or  hardwood  forests,  while  the  latter  is 
essentially  one  of  coniferous  trees  ;  it  differs  from  the  forested 
region  of  the  Rocky  Mountains  in  that  the  latter  is  not  only 
essentially  a  region  of  coniferous  trees,  but  one  where  the  forests 
do  not  by  any  means  occupy  all  the  area,  neither  do  they  approach 
in  density  or  economic  importance  those  of  the  eastern  division 
of  the  country.  Again,  the  forests  of  the  east  embrace  a  great 
variety  of  species,  which,  as  a  rule,  are  very  much  intermingled, 
and  do  not,  unless  quite  exceptionally,  occupy  areas  chiefly  devoted 
to  one  species ;  while,  on  the  other  hand,  the  forests  of  the  west — 
including  both  Rocky  Mountain  and  Pacific  coast  divisions — 
exhibit  a  small  number  of  species,  considering  the  vast  area  em 
braced  in  the  region;  and  these  species  are,  in  quite  a  number  of 
instances,  extraordinarily  limited  in  their  range,  although  there 
are  cases  in  which  one  or  two  species  have  almost  exclusive  posses 
sion  of  very  extensive  regions.  The  eastern  forested  region,  while 
continuous  from  north-east  to  south,  south-west,  and  west,  is  of 
course  marked  by  changes  in  the  species  corresponding  with  the 
changes  in  temperature  between  the  extreme  north-east  and  the 
extreme  south.  These  changes,  however,  are  almost  without 
exception  gradually  made,  and  we  pass  almost  imperceptibly  from 
a  northern  to  a  southern  forest.  This  condition  is,  in  a  measure, 
the  consequence  of  the  breadth  and  high  elevation  of  the  Appa 
lachian  system  in  its  southern  extension,  along  which  elevated  belt 
the  northern  aspect  of  the  arboreal  vegetation  is  prolonged  into  a 
region  almost  semi-tropical. 

The  following  hardwood  trees  may  be  mentioned  as  being  the 
most  prominent  and  important  in  the  forests  of  the  eastern  division 
of  the  country.  The  sugar-maple  (Acer  saccharinum),  called  also 
the  hard  and  rock  maple,  ranges  as  far  south  as  northern  Alabama, 
but  is  of  the  most  economical  importance  in  New  England  and  the 
region  of  the  Great  Lakes.  On  the  southern  shore  of  Lake  Superior, 
in  the  higher  portions  of  the  country,  on  and  near  the  divide 
between  the  waters  flowing  into  the  lake  and  those  which  descend 
to  the  Mississippi,  the  forest,  over  large  areas,  is  almost  exclusively 
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made  up  of  this  species,  the  "  bird's-eye  "  variety — formerly  much 
prized  for  cabinet  work — being  there  abundant.  The  other  species 
of  maple  of  less  importance  are  the  soft  maple  (A.  dasycarpum), 
having  a  wide  range,  and  attaining  its  greatest  development  in  the 
valley  of  the  lower  Ohio,  and  the  red  maple  (A,  rubrum),  also 
ranging  from  New  Brunswick  westward  to  the  Lake  of  the  Woods 
and  south  to  Texas,  and  being  largest  and  most  abundant  in  the 
central  portion  of  the  Mississippi  valley.  The  oaks  range  over  the 
entire  eastern  forested  region  from  Maine  to  Florida,  and  west 
nearly  as  far  as  arboreal  vegetation  extends.  The  number  of 
species  is  large.  The  white  oak  (Q.  alba)  ranges  over  nearly  the 
whole  forest  region  of  the  east,  reaching  its  greatest  development 
along  the  western  portion  of  the  Appalachian  belt,  and  in  the  valley 
of  the  Ohio  and  its  tributaries.  The  burr  oak  (Q.  macrocarpa)  has 
almost  as  wide  a  range  as  the  white  oak,  extending  farther  west 
and  north-west  than  any  oak  of  the  Atlantic  forests  ;  it  forms,  with 
the  scarlet  oak  (Q.  coccinea),  the  principal  growth  of  the  "oak- 
openings"  in  the  prairie  region.  The  red  oak  (Q.  r libra)  has  also 
a  wide  range  ;  it  extends  farther  to  the  north  than  any  other  species. 
The  jack  oak  or  black  jack  (Q.  nigra)  is  a  small  tree  of  little 
value  except  for  fuel,  but  widely  disseminated  in  the  west  and 
south-west  of  the  eastern  forest  region,  and  forming  with  the  post 
oak  (Q.  obtusiloba)  the  growth  of  the  so-called  "cross  timbers"  of 
Texas.  The  live  oak  (Q.  vircns)  is  an  evergreen  tree  of  considerable 
value,  chiefly  developed  along  the  Gulf  coast  and  through  western 
Texas  into  the  mountains  of  northern  Mexico.  The  chestnut  oak 
(Q.  Prinus)  ranges  through  the  Appalachian  region,  from  Lake 
Champlain  to  northern  Alabama,  and  west  to  central  Kentucky 
and  Tennessee.  Its  bark  is  used  in  preference  to  that  of  the  other 
North  American  oaks  in  tanning.  The  ash  is  represented  by  several 
species.  The  white  ash  (Fraxinus  americana)  is  of  special  value, 
and  its  range  is  very  extensive,  namely,  east  and  west  from  Nova 
Scotia  to  Minnesota,  and  south-west  to  the  extreme  border  of  Texas. 
This  species  has  its  greatest  development  in  the  bottom  lands  of 
the  lower  Ohio  valley.  Towards  the  west  and  south-west  it 
diminishes  in  size  and  importance,  and  is  replaced  to  a  considerable 
extent  by  the  green  ash  (F.  viridis).  The  range  of  the  red  ash  (F. 
pubescens)  is  nearly  as  large  as  that  of  the  white  ash,  except  that  it 
does  not  extend  quite  so  far  to  the  south-west.  Its  wood  is  less 
valuable.  The  chestnut  (Castanea  vesca,  var.  americana)  is  an  im 
portant  tree,  with  a  wide  range.  The  American  chestnut  is  smaller 
and  sweeter  than  the  European.  The  species  ranges  from  southern 
Maine  west  to  Indiana,  and  south  along  the  Appalachians  to 
northern  Alabama,  attaining  its  greatest  development  along  the 
flanks  of  the  mountains  in  North  Carolina.  The  birch  is  repre 
sented  in  the  eastern  forest  region  by  several  species.  The  white, 
canoe,  or  paper  birch  (Bctula  papyracea)  reaches  a  higher  latitude 
than  any  other  tree  of  the  American  deciduous  forest.  It  ranges 
south  to  the  mountainous  region  of  northern  Pennsylvania,  and 
west  to  British  Columbia.  The  yellow  or  grey  birch  (B.  luted)  is 
one  of  the  largest  and  most  valuable  trees  of  the  New  England 
forest,  ranging  south  along  the  higher  portion  of  the  Appalachians 
to  North  Carolina,  and  west  to  southern  Minnesota.  There  are  in 
the  region  several  species  belonging  to  the  two  genera  of  the  Jug- 
landaceas,  Juglans  and  Carya,  which  have  a  wide  range,  and  are  of 
importance  both  for  their  wood  and  for  their  fruit,  and  which  also 
are  among  the  most  attractive  ornaments  of  the  forest.  Prominent 
among  these  are  the  hickory  (Carya  alba),  the  butternut  (Juglans 
cinerea),  the  black  walnut  (J.  nigra),  and  the  pecan  (G.  olivae- 
formis).  The  pecan  does  not  occur  to  the  north-west  of  Indiana, 
has  its  greatest  development  in  the  rich  bottom  lands  of  Arkansas, 
and  is  the  largest  and  most  important  tree  of  western  Texas.  The 
butternut  occurs  in  New  England,  but  is  by  no  means  an  abundant 
tree  in  that  region ;  farther  west,  especially  in  the  valley  of  the 
Ohio,  it  attains  its  maximum  development.  The  black  walnut  is 
hardly  known  in  New  England,  unless  on  its  extreme  western 
border  ;  but  south-westward  along  the  Appalachians  and  west  to 
the  Mississippi  it  is  a  tree  of  great  value  and  importance.  It 
attains  its  maximum  development  on  the  western  slope  of  the 
southern  portion  of  the  Appalachian  range  and  thence  to  Arkansas. 
Hardly  any  other  wood  is  ever  used  for  gunstocks.  The  American 
dm  ( U.  americana)  has  a  wide  range,  extending  from  southern 
Newfoundland  to  Texas  and  west  to  central  Nebraska.  This  species 
is  especially  the  tree  of  the  river  bottoms,  and  specimens  occur 
ring  isolated  in  natural  meadows  often  attain  great  size.  The  rock 
or  white  elm  (U.  racemosa)  is  a  tree  hardly  occurring  in  New 
England,  but  largely  developed  in  the  region  of  the  Great  Lakes, 
west  to  north-eastern  Iowa,  and  south  to  central  Kentucky.  Its 
wood  is  considerably  denser  than  that  of  U.  americana.  The  beech 
(Fagusferruginea)  occurs  through  nearly  the  whole  of  the  eastern 
forest  region,  ranging  from  Nova  Scotia  south  and  south-west  to 
1'lorida  and  Texas,  and  west  to  Missouri.  The  linden,  lime,  bass- 
wood,  or  white-wood  (Tilia  americana)  is  a  tree  of  wide  range, 
occurring  more  and  more  abundantly  as  we  go  west  from  New 
England  through  the  region  south  of  the  Great  Lakes  into  the 
Ohio  valley,  and  found  south  along  the  Appalachians  to  Georgia. 
It  has  its  maximum  development  towards  the  west  and  south-west 


in  the  rich  bottom-lands.  The  tulip  tree  (Liriodendron  tulipifera), 
called  also  yellow  poplar  and  white-wood,  is  one  of  the  largest  and 
most  beautiful  trees  of  the  eastern  forest  region.  It  is  rare  in  New 
England,  but  has  its  maximum  development  from  New  Jersey 
south  along  the  slopes  of  the  Appalachians  to  Tennessee  and  North 
Carolina,  and  west  in  the  Ohio  valley.  The  genus  Magnolia  is 
represented  by  several  species,  two  of  which  are  of  importance, 
especially  for  the  great  beauty  of  the  tree  and  its  flowers.  These 
— M.  glauca  and  M.  grandiflora — like  the  other  species  of  the 
magnolia,  are  pretty  closely  limited  to  the  Atlantic  coast  and  Gulf 
region,  and  the  lower  portion  of  the  Mississippi  valley.  M.  glauca, 
which  has  a  variety  of  names,  among  which  those  of  sweet  bay  and 
white  laurel  are  most  common,  is  found  over  a  small  area  on  Cape 
Ann  in  Massachusetts,  and  in  no  other  place  in  New  England, — 
its  range  being  from  New  Jersey  southward,  chiefly  along  the  coast 
to  Florida,  and  west  to  Arkansas  and  Texas.  M.  grandiflora, 
called  the  big  laurel  or  the  bull  bay,  an  evergreen,  and  one  of  the 
finest  trees  of  the  region,  is  pretty  closely  limited  to  the  southern 
and  south-western  coast,  ranging  from  North  Carolina  south  to 
Tampa  Bay,  westward  to  south-western  Arkansas,  and  along  the 
Texas  coast  to  the  valley  of  the  Brazos.  There  are  two  trees 
known  familiarly  as  the  locust  which  are  of  considerable  im 
portance.  One  is  the  Robinia  Pseudacacia,  commonly  called  either 
simply  the  locust  or  the  yellow  locust ;  the  other  is  Glcditschia 
triacanthos,  to  which  the  popular  names  honey  locust,  acacia,  sweet 
locust,  and  black  locust  are  given.  The  former  occurs  naturally 
in  the  Appalachians  from  Pennsylvania  to  Georgia,  reaching  its 
maximum  development  on  the  western  slopes  of  the  mountains  of 
West  Virginia,  but  has  been  introduced  and  cultivated  over  the 
whole  region  east  of  the  Rocky  Mountains,  wherever  trees  can  be 
made  to  grow.  This  tree,  however,  over  an  extensive  portion  of 
the  region  where  it  was  formerly  cultivated  has  been  exterminated 
by  the  attacks  of  the  "locust  borer"  (Gyllenc  picta).  The  other 
locust,  the  three-thorned  acacia,  ranges  from  Pennsylvania,  along 
the  western  flanks  of  the  Appalachians,  south  as  far  as  Florida, 
south-west  through  northern  Alabama  and  Mississippi  to  Texas, 
and  west  from  Pennsylvania  through  southern  Michigan  to  eastern 
Kansas.  It  is  the  characteristic  tree  of  the  "barrens"  of  middle 
Kentucky  and  Tennessee,  and  attains  its  maximum  development 
i  n  the  lower  Ohio  bottom-lands.  It  is  widely  cultivated  through 
out  the  region  east  of  the  Appalachians  for  shade  and  ornament, 
nnd  for  hedges.  There  are  certain  trees  and  shrubs  in  the  eastern 
forest  region  of  little  or  no  economical  importance,  but  which,  espe 
cially  when  in  flower,  are  highly  ornamental.  Of  these  only  a  few 
can  be  mentioned:  the  mountain  ash  (Pyrus  americana),  ranging 
over  nearly  the  whole  region,  and  much  cultivated  as  an  ornamental 
tree  on  account  of  the  beauty  of  its  fruit,  of  dark  reddish  or  scarlet 
colour,  and  remaining  long  upon  the  branches  ;  the  sumach  (Rhits 
glabra),  a  handsome  shrub,  from  4  to  10  feet  in  height  and  very 
striking  both  for  foliage  and  fruit,  and  a  very  characteristic  feature 
of  the  New  England  landscape,  as  seen  along  the  borders  of  the 
forests  and  by  the  sides  of  country  roads ;  the  mountain  laurel 
(Kalmia  latifolia),  covering  extensive  areas  of  half-cleared  forests 
in  the  hilly  regions  and  very  conspicuous  at  the  flowering  season, 
June  and  July,  one  of  the  most  beautiful  of  all  the  character 
istic  native  American  shrubs;  the  dog-wood  or  cornel  (Cornus 
alternifolia),  a  beautiful  shrub,  rising  occasionally  to  sufficient 
height  to  be  called  a  tree,  ranging  from  the  St  Lawrence  to 
Alabama,  and  in  certain  regions,  especially  in  parts  of  New  Jersey 
and  Pennsylvania,  very  conspicuous  at  the  time  of  its  flowering, 
the  landscape  from  a  distance  looking  as  if  it  had  been  snowed 
upon.  The  red-bud  (Ccrcis  canadcnsis),  a  small  tree,  is  a  con 
spicuous  feature  of  the  forest  in  the  extreme  south-west,  especially 
in  southern  Arkansas,  the  Indian  Territory,  and  eastern  Texas. 

Although  the  forest  vegetation  of  the  eastern  region  is  essentially 
deciduous  in  character,  coniferous  trees  are  widely  spread  over  the 
whole  country  from  Maine  to  the  southern  border  of  Georgia.  The 
genus  Pimis  is  by  far  the  most  widely  distributed  and  most  inter 
esting  of  the  conifers.  First  in  value  is  the  white  pine  (P.  Strobus), 
a  northern  tree,  having  its  maximum  development  in  the  region 
of  the  Great  Lakes,  ranging  from  Maine  west  to  Lake  Superior, 
and  south-west  along  the  Appalachians  to  Georgia,  and  attaining  a 
height  greater  than  that  of  any  other  species  in  the  eastern  forest 
region,  namely,  somewhat  less  than  half  that  of  the  tallest  trees 
in  the  Pacific  coast  belt.  The  most  important  pineries  of  the 
eastern  States  are  in  Maine,  where  this  species  occurs  scattered 
through  the  deciduous  forests,  and  where  the  most  easily  accessible 
trees  of  large  size  have  already  been  pretty  well  thinned  out ; 
Michigan  and  Wisconsin  are  the  chief  pine-producing  States  of  the 
western  and  north-western  region.  Saginaw  Bay,  on  Lake  Huron, 
may  perhaps  be  designated  as  the  headquarters  of  the  north 
western  pine  lumber  industry.  The  somewhat  less  valuable  south 
ern  pine  (P.  palustris),  called  also  hard,  yellow,  long-leaved,  and 
Georgia  pine,  is,  in  contrast  with  the  white  pine,  decidedly  a  south 
ern  species,  ranging  from  southern  Virginia  south  to  Florida,  and 
.-•outh-wcst  through  the  Gulf  States  to  the  valley  of  the  Red  River 
i:i  Louisiana  and  that  of  the  Trinity  in  Texas.  It  occurs  over  ex- 
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tensive  areas  almost  entirely  unmingled  with  other  species,  occupy 
ing  the  so-called  "  pine  barren  "  zone  of  the  southern  Atlantic  States, 
of  especial  importance  in  North  and  South  Carolina  and  Georgia. 
The  wood  of  this  tree  is  heavy,  hard,  and  tough.  It  furnishes 
almost  all  the  tar,  pitch,  rosin,  and  spirits  of  turpentine  used  in 
the  United  States.  Another  important  pine,  P.  mitis,  the  yellow, 
short-leaved,  or  bull  pine,  ranges  from  Staten  Island  south  to 
western  Florida,  through  the  Gulf  States  and  Tennessee  to  east 
ern  Texas,  and  west  of  the  Mississippi  into  Kansas  and  Missouri, 
reaching  its  greatest  development  in  western  Louisiana,  southern 
Arkansas,  and  eastern  Texas.  It  is  an  important  tree  in  the  south 
west,  and  west  of  the  Mississippi,  and  among  the  yellow  pines  only 
inferior  in  value  to  P.  pahistris.  Another  important  conifer,  next 
to  Pinus  pahistris  the  most  characteristic  tree  of  the  south-eastern 
coast  timber  belt,  is  the  cypress  ( Taxodium  distichum],  which  ranges 
from  Delaware  south  along  the  coast  to  Florida,  and  south-west  to 
Texas,  forming  extensive  forests  in  the  southern  Atlantic  and  Gulf 
States,  and  also  extending  up  the  Mississippi  to  southern  Illinois 
and  Indiana.  The  cypress  is  a  marked  feature  in  the  swamp  country 
which  extends  along  the  coast  from  Virginia  through  North  and 
South  Carolina,  of  which  the  Great  Dismal  Swamp,  on  the  borders 
of  Virginia  and  North  Carolina,  may  be  taken  as  the  type.  These 
swamps  are  locally  known  through  the  region  where  they  occur  as 
"dismals"  or  "pocosins."  The  largest  continuous  area  of  swamp 
in  North  Carolina  lies  between  Albemarle  and  Pamlico  Sounds, 
covering  an  area  of  nearly  3000  square  miles.  The  prevalent 
growth  of  the  best  swamp  lands  is  the  black  gum  (Nyssa  sylvatica), 
tulip  tree  or  poplar,  cypress,  ash,  and  maple,  the  proportion  of 
cypress  increasing  as  the  soil  becomes  more  peaty.  These  so-called 
swamps — in  large  part  at  least — differ  essentially  from  what  is 
usually  called  a  swamp,  being  considerably  elevated  above  the 
adjacent  streams  ;  they  are,  in  fact,  immense  accumulations  of 
decaying  vegetation,  often  peaty  in  character  with  more  or  less 
fine  sand  intermingled,  and  with  a  very  considerable  variety  of 
forest  vegetation.  Portions  of  these  swampy  areas  have  been 
successfully  drained  and  brought  under  cultivation  ;  other  portions 
have  resisted  all  attempts  of  the  kind,  although  there  has  been  a 
large  amount  of  money  expended  in  endeavouring  to  reclaim  them. 
Besides  the  pines,  there  are  to  be  mentioned  here  the  spruces,  firs, 
larches,  and  cedars,  which  together  form  a  marked  zone  of  vegetation 
decidedly  northern  in  character,  extending  through  the  northern 
part  of  New  England,  through  Canada  to  the  Upper  Lakes,  and  far 
to  the  north  and  north-west,  where  it  unites  witli  the  forest  belt  of 
the  Rocky  Mountains,  in  almost  the  extreme  northerly  extension 
of  this  range  within  the  United  States.  The  northern  forms  of 
coniferous  trees  also  occur  in  the  highest  portion  of  the  Appalachians 
as  far  south  as  North  Carolina,  and  are  found  along  the  most  ele 
vated  ridges  of  the  Rocky  Mountain  range,  from  the  extreme  north 
through  to  Arizona  and  New  Mexico,  and  along  the  culminating 
portion  of  the  Sierra  Nevada  nearly  to  the  southern  border  of 
California.  One  of  the  most  characteristic  of  these  northern  trees 
is  the  balsam  fir  (Abies  balsamea),  which  ranges  from  Labrador 
north-west  to  the  base  of  the  Rocky  Mountains,  occurring  in  central 
Michigan,  along  the  north  shore  of  Lake  Superior,  and  in  the  more 
elevated  and  damper  portions  of  the  Appalachians  south  to  Virginia. 
This  is  the  tree  which  produces  the  "Canada  balsam."  There  are 
two  species  of  spruce  which  have  about  the  same  range  as  the 
species  last  mentioned,  the  black  spruce  (Picca  nigra)  and  the  white 
spruce  (P.  alba).  The  hemlock  (Abies  canadensis)  is  another  very 
characteristic  tree  of  the  northern  forests,  where  perhaps  more  than 
any  other  tree  it  sometimes  occurs  in  "  groves  "  or  over  areas  of 
-considerable  size  to  the  almost  entire  exclusion  of  other  species. 
It  is  met  with  along  the  higher  Appalachian  ranges,  south  as  far  as 
Alabama  ;  and,  although  it  is  much  more  abundant  at  the  north 
than  at  the  south,  the  largest  specimens  of  it  are  said  to  be  found  in 
the  high  mountains  of  North  Carolina.  The  bark  cff  this  tree  is  the 
principal  material  used  in  the  northern  States  in  tanning.  The 
larch  (Larix  americana),  much  more  commonly  called  the  tamarack 
or  hackmatack,  is  another  very  characteristic  northern  species, 
although,  like  most  of  the  others,  ranging  to  a  considerable  distance 
.south  along  the  higher  regions  of  the  Appalachians.  Swampy 
areas,  over  which  water  stands  during  a  considerable  part  of  the 
summer,  are  often  covered  with  a  sparse  growth  of  this  species,  to 
the  almost  entire  exclusion  of  other  trees.  These  swamps,  which  are 
especially  common  in  portions  of  the  upper  peninsula  of  Michigan, 
are  usually  known  as  tamarack  swamps.  The  white  cedar  or 
arbor  vitae  (Thuja  occidentalis)  is  a  very  common  species  in  the 
north,  and  is  much  cultivated  as  a  hedge  and  ornamental  tree. 
Large  swampy  areas  in  the  north,  especially  in  the  region  south 
of  Lake  Superior,  are  covered  with  a  gnarled  and  tangled  growth 
of  this  species,  and  are  called  by  the  English-speaking  population 
"cedar  swamps,"  and  by  the  French  voyageurs  "  savanes."  In  the 
farthest  north-western  regions  of  the  United  States,  as,  for  instance, 
on  Isle  Royale  and  the  adjacent  shore  and  islands  of  Lake  Superior, 
the  dwarfed  and  tangled  growth  of  the  characteristic  northern 
conifers  makes  travelling  difficult  and  vexatious.  It  is  sometimes, 
for  long  stretches,  almost  impossible  to  get  over  the  ground  except 


by  crawling  on  hands  and  knees.  The  white  cedar  (Chamszcyparis 
sphasroidea,  more  commonly  known  as  Cupressus  thyoides)  is  a  tree 
pretty  closely  limited  to  the  Atlantic  and  Gulf  coast  region,  having 
its  maximum  development  in  the  southern  Atlantic  States.  It  is 
one  of  the  characteristic  trees  of  the  southern  swampy  belt. 

Passing  to  the  consideration  of  the  western  or  Cordilleran  side,  Forest 
we  begin  with  the  narrow,  but  in  part  densely  forested,  belt  of  the  belt  of 
Pacific  coast.  In  this  connexion  notice  will  be  taken  of  the  dis-  the  Paci- 
tribution  of  the  forests  of  the  Rocky  Mountains  ;  for,  although  the  fie  coast, 
two  regions  are  separated  over  several  degrees  of  latitude  by  the 
intervening  region  of  the  Great  Basin,  where  forests  are  extremely 
scantily  distributed,  there  are  many  points  of  resemblance  between 
them,  especially  in  their  northern  extension.  In  the  size  and 
density  of  growth  of  some  of  the  species,  and  in  the  grandeur  of  the 
forest  scenery  generally,  portions  of  the  Pacific  coast  belt  surpass 
anything  else  that  the  country  has  to  offer.  This  region  of  dense 
forest  growth  begins  on  the  western  slope  of  the  Sierra  Nevada,  at 
the  southern  extremity  of  the  range,  continuing  north  along  that 
slope  into  Oregon  and  Washington  Territory,  where,  in  the  region 
adjacent  to  Puget  Sound,  the  forests  are  most  remarkable  for  their 
density,  as  well  as  for  the  size  and  elevation  of  the  individual  trees. 
The  most  widely  distributed  and  most  valuable  of  the  trees  of  this 
belt  is  the  Douglas  fir  (Pseudotsuga  Douglasii},  which  ranges  from 
British  Columbia  south  through  the  Coast  mountains,  and  along 
the  western  slope  of  the  Sierra  Nevada  to  Arizona,  and  south-east 
along  the  Rocky  Mountains  through  Montana,  Wyoming,  and 
Colorado,  but  not  through  the  Great  Basin.  It  often  forms  exten 
sive  forests,  especially  in  the  northern  region,  where  it  attains  its 
maximum  development.  Its  wood  is  extensively  used  on  the 
Pacific  coast,  the  headquarters  from  which  it  is  supplied  being  the 
region  adjacent  to  Puget  Sound,  where  it  grows  to  twice  or  three 
times  the  height  it  has  in  the  Rocky  Mountains.  The  yellow  pine 
(Pinus  ponderosa)  ranges  from  British  Columbia  south  along  the 
Cascades  and  Sierra  Nevada  to  Mexico,  and  occurs,  irregularly 
distributed,  along  the  Rocky  Mountains  from  Montana,  where  it 
is  quite  abundant,  to  Arizona.  For  size  and  height  this  species, 
as  well  as  the  Douglas  fir,  is  remarkable.  Its  wood  is  variable  in 
character,  but  is  largely  used  where  a  better  quality  cannot  be 
obtained.  The  sugar  pine  (P.  Lambertiana)  occurs  in  abundance 
on  the  western  flanks  of  the  Cascades  and  the  Sierra  Nevada,  and 
is  especially  well  developed  in  the  central  portion  of  the  latter. 
It  is  one  of  the  most  conspicuous  of  the  species  which  make  up 
the  grand  forests  of  that  part  of  the  Sierra  which  lies  at  an  altitude 
of  from  2000  to  7000  feet  above  the  sea.  The  digger  pine  (P. 
Sabiniand)  is  the  characteristic  tree  of  the  foot-hills  of  the  Sierra 
Nevada.  It  is  remarkable  for  the  large  size  of  its  cones,  the  seeds 
of  which  were  formerly  an  important  article  of  food  for  the  abori 
gines.  A  characteristic  tree  of  the  Californian  Coast  ranges, 
similar  in  many  respects  to  P.  Sabiniana,  and  also  having  large 
and  beautiful  cones,  with  very  long,  sharp,  recurved  points,  is  P. 
Coulteri.  The  wood  of  these  two  species  is  of  little  value  except 
for  fuel.  Other  Coast  range  pines  of  interest  are — the  Monterey 
pine  (P.  insignis),  a  tree  peculiar  to  the  sea  coast,  from  Pescadero 
south  to  San  Simeon  Bay,  and  the  Obispo  pine  (P.  muricatd), 
limited  to  the  Coast  ranges,  from  Mendocino  south  to  San  Luis 
Obispo.  The  pines  of  the  high  mountain  region  are — P.  monticola, 
occurring  in  the  Sierra  Nevada  at  an  altitude  of  from  7000  to 
10,000  feet,  and  common  in  the  northern  part  of  the  Rocky 
Mountains,  as  well  as  in  the  Cascade  range,  and  in  portions  of  the 
mountainous  region  of  Idaho,  where  it  is  an  important  and 
valuable  tree,  and  is  sometimes  called  the  white  pine  ;  P.  flexilis, 
a  tree  occurring  in  limited  numbers  in  the  highest  parts  of  the 
southern  High  Sierra  of  California,  and  here  and  there  south  along 
the  higher  portions  of  the  Rocky  Mountain  ranges  and  also  in  the 
Great  Basin,  from  Montana  south  to  Arizona ;  P.  albicaulis,  by 
some  considered  a  variety  of  P.  flexilis,  by  others  a  distinct  species, 
and  having  a  similar  range  with  that  species ;  P.  Balfouriana, 
and  P.  aristata,  a  variety  of  P.  Balfouriana,  found  about  Mount 
Shasta,  at  from  5000  to  8000  feet  in  altitude,  and  around  the  base 
of  Mount  Whitney,  also  occurring  in  the  very  highest  portions  of 
the  Rocky  Mountains,  and  in  parts  of  the  Great  Basin  south  to 
Arizona  ;  P.  Jeffreyi,  by  some  considered  a  variety  of  P.  ponderosa, 
reaching  its  maximum  development  in  the  Sierra  Nevada,  and 
occurring  throughout  the  whole  length  of  that  range  at  high 
elevations  ;  P.  contorta  and  P.  Murrayana  (the  latter  often  con 
founded  with  the  former,  and  by  most  botanists  considered  as  a 
variety  of  it),  a  common  species  on  the  High  Sierra  at  from  8000 
to  9000  feet  in  altitude,  extending  into  Oregon  and  through  the 
Rocky  Mountains  south  to  northern  Arizona.  Two  trees,  limited 
in  their  occurrence  to  California,  and  of  great  interest  on  account 
of  their  size  and  beauty,  belong  to  the  genus  Sequoia, — the  red- 
wo.od  (S.  sempervirens)  and  the  big  tree  (S.  ffiganted).  The  red 
wood  occurs  quite  close  to  the  coast,  in  a  narrow  almost  uninter 
rupted  belt,  from  a  point  in  the  Santa  Lucia  range  about  fifty 
miles  south  of  Monterey  to  very  near  the  north  line  of  the  State. 
North  of  Russian  river  this  tree  forms  an  almost  unbroken  forest, 
extremely  grand  in  character,  individual  trees  rising  to  nearly  300 
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feet  in  height.  The  big  tree  occurs  on  the  western  slope  of  the 
Sierra  in  somewhat  isolated  groves  or  patches  always  intermingled 
with  other  trees,  and  not  forming  forests  by  itself  as  the  redwood 
does.  Its  range  is  from  36°  to  a  little  beyond  38°  N.  lat.,  there 
being  nine  groves,  the  largest  of  which  is  about  thirty  miles  north- 
north-east  of  Visalia,  on  the  tributaries  of  King's  and  Kaweah 
rivers.  The  groves  in  Mariposa  and  Calaveras  counties  are  those 
most  visited  by  tourists,  and  in  the  latter  is  the  tallest  of  these 
trees,  and  the  tallest  tree  on  the  American  continent,  so  far  as 
known  (325  feet).  Another  conifer  of  much  interest  from  its 
beauty  and  its  very  limited  range  is  the  Monterey  cypress  (Cup- 
ressus  inacrocarpa),  a  species  occurring  only  on  Cypress  Point, 
near  Monterey.  The  Port  Orford  cedar  (Chamsecyparis  Law- 
soniana),  a  strictly  Pacific  Coast  species,  ranging  from  Coos  Bay 
in  Oregon  into  northern  California,  is  a  large  and  valuable  tree, 
with  an  odoriferous,  highly  resinous  wood.  The  white  cedar  of  the 
Pacific  coast  (Libocednis  decurrens,  called  by  some  botanists  Thuja 
gigantea)  is  also  a  Pacific  Coast  species,  ranging  from  the  Santiam 
river  in  Oregon  south  through  the  Coast  ranges  as  far  as  Mount 
San  Bernardino.  The  Thuja  gigantea  proper,  or  red  or  canoe 
cedar,  is  another  Pacific  Coast  range  tree ;  but,  unlike  the  two 
species  last  mentioned,  it  extends  its  range  into  the  northern 
Rocky  Mountain  region.  It  is  a  large  tree,  which  has  its  maxi 
mum  development  in  the  Coast  ranges  of  Washington  Territory 
and  Oregon. 

The  deciduous  trees  of  the  Sierra  Nevada  and  the  Cascade  range, 
as  well  as  of  the  Pacific  Coast  ranges  from  California  north  to  the 
boundary  line,  are  of  comparatively  little  importance.  There  are 
several  species  of  oak,  but  of  little  value, — among  them  being  the 
Coast  live  oak  (Q.  agrifolia),  the  largest  and  most  generally  dis 
tributed  oak  in  the  south-western  part  of  California;  the  black 
oak  (Q.  Kelloggii),  ranging  along  the  coast  mountains  of  Oregon, 
and  the  most  characteristic  hardwood  tree  of  the  western  slope  of 
the  Sierra  ;  and  the  chestnut  oak  (Q.  densiflora),  occurring  in  the 
Coast  ranges  from  Oregon  to  central  California.  An  evergreen 
tree,  very  characteristic  of  the  coast  ranges  of  Oregon  and  Cali 
fornia,  and  very  ornamental,  is  the  California  laurel  ( Umbellularict 
californica),  of  which  the  wood  is  hard  and  strong,  and  of  a  very 
pleasing  light -brown  mottled  colour.  The  tree  called  the  mad- 
rona  or  madrono  (Arbutus  Mcnziesii}  occurs  from  British  Columbia 
south  through  the  Coast  ranges  to  the  Santa  Lucia  Mountains, 
and  is  a  very  characteristic  tree  of  the  region,  with  its  red  bark 
and  beautiful  glossy  foliage.  The  wood  is  used  in  the  manufacture 
of  gunpowder,  and  the  bark  to  some  extent  in  tanning. 

In  the  area  included  between  the  two  heavily-timbered  regions 
described  above,  or  between  the  summit  of  the  Sierra  Nevada  and 
Cascade  range  and  the  western  border  of  the  great  eastern  forest 
region,  the  paucity  of  rainfall  corresponds  to  paucity  or  almost 
entire  absence  of  forests  over  much  the  larger  portion.  We  may 
here  distinguish,  first,  the  Rocky  Mountain  region ;  then  the 
Great  Basin  and  the  plateaus  north  and  south  of  it ;  then  the 
"  Plains,"  or  the  nearly  level  country  lying  east  of  the  base  of  the 
Rocky  Mountains;  and,  finally,  the  "Prairie"  region,  or  that 
portion  of  the  scantily  timbered  area  which  for  the  most  part  lies 
enclosed  within  the  eastern  forested  belt,  and  where  other  causes 
than  the  absence  of  moisture  have  operated  to  bring  about  the 
growth  of  a  peculiar  vegetation. 

The  Rocky  Mountain  belt  is  not  destitute  of  forests,  but  these 
are  very  irregularly  scattered  over  the  surface,  and  the  species  are 
few  in  number,  chiefly  belonging  to  coniferous  genera,  and  of  little 
economic  value.  The  species  of  conifers  have  been  already  men 
tioned,  and  their  range  indicated  in  speaking  of  the  forests  of  the 
Sierra  Nevada  and  Cascade  range.  Few  forests  in  the  Rocky 
Mountains  at  all  compare  in  density  or  in  the  size  of  the  individual 
trees  with  those  of  the  Sierra  and  the  Cascade  range.  What  trees 
there  are  usually  grow  most  densely  in  the  moist  places  at  the  foot 
of  the  ranges,  where  the  streams  debouch  from  them,  in  the  ravines 
and  gorges,  and  on  the  lower  slopes.  By  far  the  most  common 
deciduous  tree  throughout  this  region  is  the  aspen  (Papulus 
tremuloides),  often  called  cottonwood  and  sometimes  poplar,  which 
most  commonly  springs  up,  forming  dense  thickets,  throughout  the 
Rocky  Mountains,  wherever  the  coniferous  forest  has  been  burned 
off.  It  ranges  from  Newfoundland  to  Arizona,  and  is  the  most 
vddely  distributed  of  North  American  trees,  and  highly  character 
istic  of  northern  and  elevated  regions.  In  various  portions  of  the 
llocky  Mountains  there  are  scattered  oaks.  The  scrub  oak  (Q. 
undulata,  var.  Gambclii)  occurs  in  some  quantity  on  the  mountains 
of  southern  New  Mexico  and  Arizona,  and  is  also  found  in  Colo 
rado  and  along  the  Wahsatch  range.  The  black  oak  (Q.  Emoryi), 
the  white  oak  (Q.  grisea),  and  a  few  other  species  are  found  here 
and  there  in  the  southern  part  of  the  Rocky  Mountains,  as  also  in 
Arizona,  and  ranging  south  into  Mexico.  The  most  densely 
forested  portions  of  the  Rocky  Mountains  are  the  extreme  north 
ern  in  north-western  Montana,  the  north-west  corner  of  Wyo 
ming,  the  higher  part  of  Colorado,  the  eastern  slope  of  the  range 
in  New  Mexico,  and  the  higher  portions  of  Arizona. 

Enclosed  between  the  densely -forested   Pacific    belt   and  the 


poorly-timbered  region  of  the  Eocky  Mountains  is  an  extensive  Forests 
area,  including  the  northern  and  southern  plateaus  and  the  Great  of  the 
Basin,  which  practically  is  nearly  destitute  of  trees.     The  coniferous  Great 
species  occurring   in   the   Rocky  Mountains  are  found  here  and  Basin, 
there  along  the  moister  tracts  of  the  higher  ranges  in  the  Great 
Basin,  especially  in  its  eastern  and  higher  portion,  but  by  far  the 
larger  part  of  the  slopes  and  nearly  all  the  valleys  are  treeless, 
being  chiefly  occupied  by  the  well-known   "sage-brush"  (Arte 
misia  tridentata),  which  covers  many  thousands  of  square  miles, 
especially  in  Nevada  and  Utah.      Two  trees  are,  however,  very 
characteristic  of  the  Great  Basin,  especially  of  its  western  portion 
— the  juniper  (Junipcrus  oceidentalis)  and  the  piiion  or  nut  pine 
(Pinus  monopliylla).     These  two  species,  usually  much  dwarfed  in 
size  and  scrubby  in  appearance,  are  almost  the  only  trees  of  western 
and  central  Nevada,  where  they  occur  hidden  away  in  the  canons. 
Everywhere  in  a  wide  sweep  adjacent  to  the  mining  districts  all 
this  vegetation  has  been  completely  cleared  away. 

An  order  of  plants  peculiarly  American,  and  characterizing  in  a  Vegeta- 
most  marked  manner  the  hot  dry  region  adjacent  to  the  lower  tioii  of 
Colorado,  is  that  of  the  Cactaceie.     The  cactus  ranges  from  the  the 
extreme  nortli  of  the  plateau  region  to  the  extreme  south,  but  its  Southern 
most  abundant  and  striking  development  takes  place  in  southern  Plateau. 
Nevada,  southern  California,  and  in  general  the  region  adjacent 
to  the  Mexican  boundary  line.    The  so-called  prickly  pear  ( Opuntia) 
is  the  cactus  family  which  has  the  widest  range,  being  found  from 
the  upper  Missouri  through  the  Great  Basin  to  Arizona.     It  has 
many  species,  that  which  ranges  farthest  north  being  0.  missouri- 
ensis.     The  genera  Mamillaria,  Echinocactus,  and  Ccreus  are  found 
in  various  localities  in  the  Great  Basin,  as  well  as  in  southern 
California,  in  portions  of  which  region,  as  well  as  in  lower  Cali 
fornia  and  Arizona,  there  are  large  areas  where  various  kinds  of 
cactus  form  almost  the  exclusive  vegetation,  often  rising  to  such  a 
height  as  to  be  properly  called  trees  ;   the  loftiest  of  all  is  the 
singularly  striking   Ccreus  gigantcus.      Mingled   with    them  are 
yuccas  (called    the    "Spanish    bayonet"),    mezquites  (Algarobia 
glandulosa),  and  the  creosote  bush  (Larrca  mexieana'},  which  are 
among  the  most  abundant  and  characteristic  plants  of  this  region. 

The  vast  area  extending  east  from  the  base  of  the  Rocky  Mountains  "  The 
to  near  the  95th  meridian  is  the  district  universally  known  as  "the  Plains." 
Plains,"  and  one  not  at  all  to  be  confounded  with  the  "Prairies," 
which  arc  almost  entirely  included  within  a  region  of  dense  forests, 
and  over  which  the  partial  absence  of  trees  is  due  to  a  cause  entirely 
different  from  that  which  has  made  the  plains  the  home  of  the 
grasses  and  not  of  trees.  The  transition  from  the  forested  region 
of  the  east  to  the  region  of  the  plains  is,  almost  without  excep 
tion,  coincident  with  the  diminution  in  the  precipitation,  which 
as  we  proceed  westward  goes  on  rapidly,  and,  on  the  whole, 
pretty  regularly.  Tims  Dakota,  between  97°  and  104°  W.  long.,  is 
practically  destitute  of  timber,  except  in  its  river  bottoms  and 
the  small  territory  between  the  north  and  south  forks  of  the 
Cheyenne,  the  region  of  the  Black  Hills.  In  Minnesota,  which 
lies  east  of  97°,  only  the  north-eastern  portion,  especially  that 
adjacent  to  Lake  Superior,  is  heavily  timbered.  The  south-western 
corner  of  the  State,  embracing  about  one-third  of  its  area,  and  the 
area  west  of  the  96th  meridian,  are  classed  in  the  census  report  as 
having  less  than  two  cords  of  wood  to  the  acre.  Nebraska  and 
Kansas,  still  farther  south,  are  almost  destitute  of  forests.  In 
Nebraska  only  a  narrow  strip  along  the  Missouri,  near  the  meri 
dian  of  96°,  is  given  as  having  from  one  to  two  cords  of  wood  per 
acre.  The  heavy  forest  growth  of  the  Mississippi  basin  just  reaches 
the  extreme  south-eastern  corner  of  Kansas.  North  of  this,  and 
along  the  eastern  border  of  the  State,  there  is  a  belt  of  from  thirty 
to  a  hundred  miles  in  width  in  which  there  is  valuable  timber  on 
the  borders  of  the  streams.  West  of  97°  W.  long,  the  trees  are 
confined  to  the  immediate  banks  of  the  large  streams,  and  are 
small  and  of  little  value.  West  of  99°  we  find  the  typical  vegeta 
tion  of  the  plains,  with  only  a  few  small  stunted  willows  and 
cottonwoods  scattered  at  wide  intervals  along  the  streams.  The 
yearly  isohyetal  of  26  inches  forms  a  limit  beyond  which  arboreal 
vegetation  is  almost  entirely  absent,  while  in  going  east  there  is 
little  of  value  until  we  reach  the  belt  in  which  the  rainfall  is  over 
32  inches.  The  same  may  be  said  of  the  Indian  Territory  and 
Texas,  the  bending  of  the  isohyetal  curves  to  the  west  as  we  approach 
the  Gulf  of  Mexico  being,  however,  as  might  be  expected,  accom 
panied  by  a  corresponding  extension  of  the  forest  belt  in  that  direc 
tion.  Thus,  in  Texas,  the  limit  of  what  may  be  designated  as  the 
well -timbered  region  lies  between  96°  and  97°,  while  the  line 
marking  the  entire  disappearance  of  the  forests  may  be  placed 
somewhere  between  99°  and  100°,  and  pretty  closely  adjacent  to 
the  isohyetal  of  26  inches. 

The  French  word  "prairie,"  a   meadow  or  grassy  plain,   was  Frame 
employed  by  Hennepin  about  1680,  in  his  excellent  description  region. 
of  the   prairies   of  Illinois.      The   word  has   become   current   in 
the  Mississippi  valley,  and  still  farther  west.     In  the  northern 
portion  of  the  Rocky  Mountains  the  small  grassy  areas  adjacent 
to  the  streams  and  surrounded  by  mountains  are  called  "prairies," 
while  farther  south  they  are  known  as   "  parks,"  the  still  smaller 
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areas  being  frequently  denominated  "  holes."  In  general,  how 
ever,  the  term  prairie  is  used  to  designate  tracts  of  land  nearly  or 
quite  destitute  of  forests,  or  over  which  the  trees  are,  as  a  general 
rule,  limited  to  the  "bluffs" — the  more  or  less  precipitous  slopes 
which  separate  the  upland,  or  prairie  proper,  from  the  river  bottom 
— which  treeless  areas  occur  in  the  midst  of  a  well-forested  country. 
Illinois  is  par  excellence  the  Prairie  State,  and  may  be  considered 
the  centre  of  the  prairie  region,  the  adjacent  States,  on  all  sides, 
having  more  or  less  prairie  and  also  areas  of  dense  forest. 

All  through  the  prairie  region  the  precipitation  is  abundant  and 
pretty  equally  distributed  through  the  year.  The  vicinity  of 
Chicago,  a  typical  prairie  region,  comes  within  the  isohyetal  of 
44  inches  and  upwards,  and  the  same  is  true  of  a  part  of  the 
treeless  region  of  Iowa.  Large  areas  in  the  more  southern  States — 
Arkansas,  Alabama,  Mississippi,  and  Louisiana — are  also  prairies, 
portions  of  which  are  entirely  destitute  of  forests,  while  others 
have  small  "clumps"  of  trees  sparsely  scattered  over  their  surface. 
This  is  in  a  region  of  the  largest  rainfall,  that  of  56  inches  and 
upwards.  The  cause  of  the  absence  of  trees  on  the  prairies  is  the 
physical  character  of  the  soil,  and  especially  its  exceeding  fineness, 
which  is  prejudicial  to  the  growth  of  anything  but  a  superficial 
vegetation,  the  smallness  of  the  particles  of  soil  being  an  insuper 
able  barrier  to  the  necessary  access  of  air  to  the  roots  of  a  deeply- 
rooted  vegetation.  Wherever  in  the  midst  of  the  extraordinarily 
fine  soil  of  the  prairies  coarse  or  gravelly  patches  exist,  there  dense 
forests  occur.  The  theory  that  fineness  of  soil  is  fatal  to  tree 
growth  finds  its  most  remarkable  support  in  the  fact  that  in  south 
eastern  Eussia  the  limits  of  the  "  black  earth  "  and  the  treeless 
region  are  almost  exactly  identical,  and  not  at  all  in  harmony  with 
the  position  of  the  isohyetal  lines.  The  black  soil  of  Kussia  is  an 
earth  of  exceeding  fineness  —  so  fine  indeed  that  it  is  with  the 
greatest  difficulty  that  the  air  can  penetrate  it  so  as  to  oxidize  the 
organic  matter  which  it  contains,  — the  essential  cause  (in  the 
opinion  of  the  present  writer)  of  its  dark  colour.  The  peculiar 
mode  of  decay  of  the  organic  matter  in  such  fine  soils  seems 
analogous  to  that  by  which  vegetation  has  been  turned  into  coal  or 
lignite  when  so  buried  under  detrital  material  as  to  greatly  impede 
the  access  of  the  air.  It  is  now  easy  to  see  why  plains  are  likelier 
than  mountain  slopes  to  be  treeless,  it  being  towards  the  plains 
that  the  finer  particles  of  the  material  which  is  abraded  from  the 
higher  regions  are  being  constantly  carried.  The  more  distant  the 
region  from  the  mountains  and  the  broader  its  area  the  more  likely 
it  is  that  a  considerable  portion  of  it  will  be  covered  with  fine 
detritus,  whether  this  be  of  subaerial  origin  or  deposited  at  the 
bottom  of  the  sea.  The  exceedingly  fine  soil  of  the  typical  prairie 
region  consists,  in  large  part,  of  the  residual  material  left  after  the 
removal,  by  percolation  of  the  rain  and  other  atmospheric  agencies, 
of  the  calcareous  portion  of  the  undisturbed  stratified  deposits, 
chiefly  of  Palaeozoic  age,  which  underlie  so  large  a  portion  of  the 
Mississippi  valley.  The  finer  portions  of  the  formations  of  more 
recent  ag~e  in  the  Gulf  States  have  also,  over  considerable  areas, 
remained  treeless.  There  are  in  various  parts  of  the  country  beds 
of  lakes  which  have  disappeared  in  consequence  of  their  very  slow 
filling  up  with  fine  sediment,  and  these  are  not  occupied  by  the 
forest,  although  surrounded  by  the  densest  arboreal  growth. 
Econo-  The  principal  use  of  the  forests  of  the  United  States  is  for  fuel ; 
mic  im-  and  there  is  no  part  of  the  settled  portion  of  the  country  where 
portance  the  consumption  for  this  purpose  is  not  of  some  importance.  In 
of  the  the  middle  and  northern  Atlantic  States  coal  is  the  chief  fuel  in 
forests,  the  cities  and  large  towns,  and  the  almost  exclusive  fuel  of  the 
larger  cities  on  important  lines  of  communication,  but  supple 
mented,  to  a  greater  or  less  extent,  by  wood.  But  in  the  country, 
on  the  farms,  and  in  the  small  towns  wood  is  almost  exclusively 
used,  except  on  the  coal-fields  or  in  their  immediate  vicinity. 
In  the  coal -producing  States  of  Illinois  and  Iowa,  where  forests 
are  limited  to  certain  areas,  and  in  Nebraska  and  Kansas,  which 
have  coal  of  inferior  quality  and  where  forests  are  still  scarcer 
than  they  are  in  Illinois  and  Iowa,  coal  is  the  dominating  fuel. 
The  same  is  the  case  in  certain  parts  of  Missouri.  In  all  the  States 
south  of  Virginia  and  Kentucky  wood  is  almost  the  exclusive  fuel, 
except  in  a  few  of  the  very  largest  towns.  Wood  is  also  almost 
exclusively  the  material  of  which  houses  and  barns  are  built  over 
the  whole  United  States,  the  exceptions  being  the  larger  cities 
(chiefly  of  brick,  with  some  stone),  the  business  portions  of  the 
towns  of  second  rank,  and  occasional  important  buildings  in 
towns  of  the  third  rank.  The  other  uses  of  wood  are  obvious. 
The  following  figures  given  by  the  census  of  1880  relate  to  the 
manufacture  of  sawn  lumber: — establishments,  25,708;  capital, 
$181,186,122;  average  hands  employed,  147,956;  feet  of  lumber 
produced,  18,091,356,000  ;  laths,  1,761,788,000 ;  shingles, 
5,555,046,000  ;  staves,  1,248,226,000;  sets  headings,  146,523,000; 
feet  of  bobbin  and  spool  stock,  34,076,000  ;  total  value  of  specified 
products,  $230,685,061  ;  value  of  other  products,  $2,682,668  ; 
total  value,  $233,367,729.  The  consumption  of  wood  for  domestic 
fuel  is  given  in  1880  as  amoiinting  to  140,537,439  cords,  with  an 
estimated  value  of  $306,950,040,  and  the  total  consumption  of 
wood  as  fuel  as  145,778,137  cords,  valued  at  $321,962,373. 
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In  1619  the  erection  of  "works"  for  smelting  the  ores  of  iron  Histori- 
was  begun  at  Falling  Creek,  near  Jamestown,  Va. ,  and  iron  appears  cal 
to  have  been  made  in  1620  ;  but  the  enterprise  was  stopped  by  a  sketch  of 
general  massacre  of  the  settlers  in  that  region.  In  1643  the  busi-  early 
ness  of  smelting  and  manufacturing  iron  was  again  begun  at  Lynn,  mining. 
Mass.,  where  it  was  successfully  carried  on,  at  least  up  to  1671, 
furnishing  most  of  the  iron  used  in  the  colony.  From  the  middle 
of  the  17th  century  the  smelting  of  this  metal  began  to  be  of  im 
portance  in  the  vicinity  of  Massachusetts  Bay,  and  by  the  close  of 
the  century  there  had  been  a  large  number  of  iron-works  established 
in  that  colony,  which,  for  a  century  after  its  settlement,  was  the 
chief  seat  of  the  iron  manufacture  in  America,  the  bog  ores,  taken 
from  the  bottoms  of  the  ponds,  being  chiefly  employed.  Early  in 
the  18th  century  the  industry  began  to  extend  itself  over  New 
England,  and  into  New  York  and  New  Jersey,  the  German  bloom- 
ery  or  forge  being  employed  for  reducing  the  ore  directly  to  bar 
iron,  and  by  the  middle  of  that  century  it  had  taken  a  pretty  firm 
hold  in  the  Atlantic  States.  About  1789  there  were  fourteen  fur 
naces  and  thirty-four  forges  in  operation  in  Pennsylvania.  Before 
the  separation  of  the  colonies  from  the  mother  country  took  place 
the  manufacture  of  iron  had  been  extended  through  all  of  them, 
with  the  possible  exception  of  Georgia.  As  early  as  1718  iron  (both 
pig  and  bar)  began  to  be  sent  to  Great  Britain,  the  only  country 
to  which  the  export  was  permitted,  the  annual  amount  between 
1730  and  1775  varying  ordinarily  between  2000  and  3000  tons,  but 
in  one  year  (1771)  rising  to  between  7000  and  8000  tons.1 

So  far  as  known,  the  first  metal,  other  than  iron,  mined  by  the 
whites  within  the  territory  of  the  United  States  was  copper.2  The 
first  company  began  work  about  1709,  at  Simsbury,  Conn.  The 
ore  obtained  there  and  in  New  Jersey  seems  to  have  been  mostly 
shipped  to  England.  A  few  years  later  attempts  were  made  to 
work  mines  of  lead  and  cobalt  in  Connecticut  and  Massachusetts, 
but  none  of  these  enterprises  seem  to  have  been  conducted  with 
much  vigour  or  to  have  met  with  any  success.  The  first  metal, 
other  than  iron,  mined  and  smelted  on  any  scale  of  importance  was 
lead.  The  ore  of  this  metal — galena — occurring  in  considerable 
quantity,  and  in  many  localities,  on  or  near  the  Mississippi,  and 
being  easily  smelted  by  the  roughest  possible  methods,  was  made 
use  of  at  an  early  date.  While  this  region— then  called  Louisiana 
— was  in  possession  of  the  Spanish,  some  mines  were  opened  and 
worked,  although  in  a  very  rude  manner,  the  ore  being  taken  out 
from  mere  pits  and  smelted  on  log-heaps.  In  1774  Julien  Dubuque 
began  operations  in  the  region  of  the  upper  Mississippi,  at  the 
place  where  is  now  the  flourishing  city  which  bears  his  name  ;  but 
no  real  development  of  the  mining  interest  took  place  in  that 
region  until  half  a  century  later. 

The  first  mining  excitement  of  the  United  States  dates  back  to 
the  discovery  of  gold  by  the  whites  in  the  southern  States,  along 
the  eastern  border  of  the  Appalachian  range,  in  Virginia,  and  in 
North  and  South  Carolina.  The  existence  of  gold  in  that  region 
had  been  long  known  to  the  aboriginal  inhabitants,  but  no  atten 
tion  was  paid  to  this  by  the  whites,  until  about  the  beginning  of 
the  present  century,  when  nuggets  were  found,  one  of  which 
weighed  28  tt>.  From  1824  the  search  for  gold  continued,  and  by 
1829  the  business  had  become  important,  and  was  attended  with 
no  little  excitement.  In  1833  and  1834  the  amount  annually 
obtained  had  risen  to  fully  a  million  of  dollars.  A  rapid  develop 
ment  of  the  lead  mines  of  the  West,  both  in  Missouri  and  on  the 
upper  Mississippi  in  the  region  where  Iowa,  Wisconsin,  and  Illinois 
adjoin  one  another,  took  place  during  the  first  quarter  of  the 
present  century »  and  as  early  as  1826  or  1827  the  amount  of  this 
metal  obtained  had  risen  to  nearly  10,000  tons  a  year.  By  this 
time  the  make  of  iron  had  also  become  important,  the  production 
for  1828  being  estimated  at  130,000  tons. 

In  1820  the  first  cargo  of  anthracite  coal  was  shipped  to  Phil 
adelphia.  From  1830  the  increase  in  the  production  was  very  rapid, 
and  in  1841  the  annual  shipments  from  the  Pennsylvania  anthracite 
region  had  nearly  reached  1,000,000  tons,  the  output  of  iron  at 
that  time  being  estimated  at  about  300,000  tons.  The  develop 
ment  of  the  coal  and  iron  interests,  and  the  increasing  importance 
of  the  gold  product  of  the  Appalachian  auriferous  belt,  and  also  of 
the  lead  product  of  the  Mississippi  valley,  led  to  a  more  general 
and  decided  interest  in  geology  and  mining  ;  and  about  1830  geo 
logical  surveys  of  several  of  the  Atlantic  States  were  begun,  and 
more  systematic  explorations  for  the  ores  of  the  metals,  as  well  as 
for  coal,  were  carried  on  over  all  parts  of  the  country  then  open  to 
settlement.  An  important  step  was  taken  in  1844,  when  a  cession 
of  the  region  on  the  south  shore  of  Lake  Superior  was  obtained 
from  the  Chippeway  Indians.  Here  explorations  for  copper  im 
mediately  commenced,  and  for  the  first  time  in  the  United  States 
the  business  of  mining  for  the  metals  began  to  be  developed  on  an 
extensive  scale,  with  suitable  appliances,  and  with  financial  success. 

1  Throughout  this  article,  by  "  ton  "  is  understood  the  toil  of  2240  tt>,  unless 
the  contrary  is  expressly  stated. 

2  This  metal  had  also  been  extensively  mined  in  the  Lake  Superior  region 
long  before  the  first  visit  of  the  English. 
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An  event  of  still  greater  importance  took  place  almost  immediately 
after  the  value  of  the  copper  region  in  question  had  been  fully 
ascertained.      This  was  the  demonstration  of  the  fact  that  gold 
existed  in  large  quantities  along  the  western  slope  of  the  Sierra 
Nevada  of  California,  a  region  which   had  just  come  into  the 
possession  of  the  United  States.     The  discovery  led  to  extraordinary 
excitement  throughout  the  older  States,  and  to  an  immigration 
from  all  parts  of  the  world  on  an  unprecedented  scale.     The  pro 
duction  of  this  precious  metal  rose  almost  at  once  to  figures  far 
surpassing  anything  definitely  known  in  history.     In  five  years 
from  the  discovery  of  gold  at  Coloina  on  the  American  river,  the 
yield  from  the  auriferous  belt  of  the  Sierra  Nevada  had  risen  to  an 
amount  estimated  at  between  sixty-five  and  seventy  millions  of 
dollars  a  year,  or  five  times  as  much  as  the  total  production  of  this 
metal  throughout  the  world  at  the  beginning  of  the  century.    This 
rapid  development  led  to  a  great  mining  excitement  in  the  eastern 
States,  as  a  result  of  which  new  veins  and  deposits  of  various  metals 
were  discovered,  and  many  which  had  been  previously  worked  to  a 
limited  extent  and  then  abandoned  were  again  taken  up.    This  ex 
citement  was  at  its  height  in  1852  and  1853,  but  soon  slackened 
as  it  began  to  be  shown  by  the  results  of  actual  working  that,  while 
"  indications  "  of  the  valuable  ores  of  the  metals  are  very  abundant 
in  the  Appalachian  belt,  the  localities  where  these  ores  occur  in 
sufficient  abundance  to  be  profitably  worked  are  comparatively  few. 
Mining        The  following  details  show  the  development  of  the  mineral  re- 
indus-      sources  of  the  country  at  the  middle  of  the  present  century.     In 
tries         1850  the  shipments  of  anthracite  amounted  to  nearly  3,500,000 
about       tons  ;  those  of  Cumberland  or  semi-bituminous  coal  were  about 
1850.        200,000  tons.     The  yearly  production  of  pig  iron  had  risen  to 
between  500,000  and  600,000  tons.     The  annual  yield  of  gold  in 
the  Appalachian  belt  had  fallen  off  to  about  $500,000  in  value,  that 
of  California  had  risen  to  $36,000,000,  and  was  rapidly  approach 
ing  the  epoch  of  its  culmination  (1851-1853).     No  silver  was  ob 
tained  in  the  country,  except  what  was  separated  from  the  native 
gold,  that  mined  in  California  containing  usually  from  8  to  10  per 
cent,  of  the  less  valuable  metal.    The  ore  of  mercury  had  been  dis 
covered  in  California  before  the  epoch  of  the  gold  excitement,  and 
at  New  Almaden,  about  100  miles  south  of  San  Francisco,  was  being 
extensively  and  successfully  worked,  the  yield  of  this  metal  in  the 
year  1850-51  being  nearly  2,000,000  lb.     At  this  time  the  copper 
mines  of  Lake  Superior  were  being  successfully  developed,   and 
nearly  600  tons  of  metallic  copper  were  produced  in  1850.     At 
many  points  in  the  Appalachian  belt  attempts  had  been  made  to 
work  mines  of  copper  and  lead,  but  with  no  considerable  success. 
About  the  middle  of  the  century  extensive  works  were  erected  at 
Newark  for  the  manufacture  of  the  oxide  of  zinc  for  paint ;  about 
1100  tons  were  produced  in  1852.     The  extent  and  value  of  the 
deposits  of  zinc  ore  in  the  Saucon  valley,  Pennsylvania,  had  also 
just  become  known  in  1850.     The  lead  production  of  the  Missouri 
mines  had  for  some  years  been  nearly  stationary,  or  had  declined 
slightly  from  its  former  importance ;  while  that  of  the  upper 
Mississippi  region  had,  in  the  years  just  previous  to  1850,  risen  to 
from  20,000  to  25,000  tons  a  year,  but  was  gradually  declining, 
having  in  1850  sunk  to  a  little  less  than  18,000  tons. 

Coal.  Coal. — Coal  exists  in  the  United  States  in  large  quantity  in  each 

of  its  important  varieties, — hard  coal,  or  anthracite  ;  soft  or  bi 
tuminous  coal ;  and  lignite,  or  brown  coal.  Semi-bituminous  coal, 
which  stands  midway  between  hard  and  soft  coal,  is  also  an  article 
of  importance,  being  especially  well  adapted  for  blacksmiths'  use, 
and  also  for  ocean-going  steamers.  Geologically,  the  anthracite, 
semi -bituminous,  and  bituminous  coals  nearly  all  belong  to  the 
same  formation,  the  Carboniferous  par  excellence.  All  the  coal  of 
the  Appalachian  region  and  Central  Valley  is  of  this  geological 
age,  excepting  the  small  field  near  Richmond,  Va.,  and  two  in 
North  Carolina,  the  Deep  River  and  Dan  River  fields,  which  are  of 
Mesozoic  age.  That  of  Richmond  was  the  first  coal-field  worked 
in  the  United  States  ;  but  it  is  no  longer  of  any  importance.  The 
North  Carolina  Mesozoic  areas  have  never  been  developed  to  any 
extent.  All  the  Cordilleran  coal  and  that  at  the  eastern  base  of 
the  Rocky  Mountains  is  either  Tertiary  or  belongs  to  the  very 
uppermost  portion  of  the  Cretaceous.  Some  of  it  is  decidedly 
lignite,  and  is  so  called  by  the  people  who  use  it ;  but  most  of  it, 
although  of  so  recent  geological  age,  is  called  coal,  and,  in  point 
of  fact,  does  not  differ  essentially  from  Palaeozoic  coal  in  external 
appearance.  The  area  underlain  by  the  Coal-measures  in  the 
United  States  is  very  large. 

The  areas  of  the  various  coal-fields  are,  in  round  numbers,  as 
follows : —Rhode  Island,  500  square  miles;  Appalachian,  59,000; 
Central  (Illinois,  Indiana,  Kentucky),  47,000  ;  Western  (Missouri, 
Iowa,  Kansas,  Arkansas,  Texas),  78,000  ;  Michigan,  6700  ;  total, 
191,200.  Of  these  fields  the  Appalachian  is,  and  is  likely  long 
to  remain,  by  far  the  most  valuable.  Those  of  Rhode  Island 
and  Michigan  are  practically  of  very  little  importance.  Different 
portions  of  the  fields  are  of  very  different  value,  as  respects 
quality  and  quantity  of  coal,  and  portions  of  them  do  not  contain 
coal-beds  of  sufficient  thickness  or  of  good  enough  quality  to  be 
worked  with  profit. 


The  following  table  (VI.)  shows  the  amount  of  coal  produced  in 
the  several  States  and  Territories  (not  including  the  local  and 
colliery  consumption),  and  the  value  at  the  mines  in  1885  : — 


Tons. 

Value. 

|      Tons. 

Value. 

Pennsylvania  — 
Anthracite.... 
Bituminous.. 
Illinois  
Ohio  

32.265.42J 
23,214,285 
8,742,745 
6,978,732 
2,865,974 
2,750,000 
3,008,091 
2,120,535 
3,583,737 
1,700.000 
892,857 
667,000 
1,082,230 
45,178 
2,225,000 
133,929 

$ 

72,274,544 
24,700,000 
11,456,493 
8,206,988 
3,209,891 
3,850,000 
3,369,062 
2,731,250 
4,819,230 
2,094,400 
1,100,000 
666,792 
1,410,438 
75,000 
2,990,000 
180,000 

Colorado  

1,210,769 
720,828 
271,442 
190,286 
63,942 
44,643 
339,510 
133,928 
133,928 
77,179 
23,214 
893 

446,429 

$ 
3,051,590 
2,421,984 
918,606 
4.'6,000 
214,845 
125,000 
950,61i> 
300,000 
225.000 
30-2,540 
91.000 
4,000 

750,000 

Wyoming  

New  Mexico  
Utah 

Maryland  

Missouri  

West  Virginia.. 
Indiana  
Iowa  

Washington  
Texas  

Kentucky.. 

Tennessee  
Virginia  

Dakota  
Idaho  

Kansas  

Indian     Tervi- 

Michigan  

Totals  

Georgia  

95,832,705  152,915,268 

The  amount  consumed  for  local  and  colliery  xise  would  increase 
the  total  five  or  six  per  cent.  Including  all  the  coal  thus  consumed, 
the  figures  for  the  four  years  ending  1885  stand  as  follows,  the; 
value  at  the  mine  being  added  for  each  year,  except  that  for 
1885  the  value  of  the  "commercial  coal"  only  is  given: — 
1882,  92,219,454  tons,  $146,632,581  ;  1883,  102,867,969  tons, 
$159,494,855  ;  1884,  106,906,295  tons,  $143,768,578  ;  1885, 
99,069,216  tons,  $152,915,268. 

The  Appalachian  coal-field  does  not  occupy  any  portion  of  the 
State  of  New  York,  but  extends  from  near  its  southern  boundary 
south-west  into  Georgia  and  Alabama: — Pennsylvania,  12,302 
square  miles ;  Maryland,  550 ;  Ohio,  10,000  ;  West  Virginia, 
16,000  ;  Virginia,  1000 ;  Kentucky,  8983 ;  Tennessee,  5100  ; 
Georgia,  170  ;  Alabama,  5530  ;  total,  59,635  square  miles. 

Pennsylvania,  to  which  State  the  anthracite  of  the  country  is 
practically  limited,  produces  more  than  half  the  coal  raised  in  the 
United  States,  and  about  one-eighth  of  the  total  yMd  of  the  world, 
the  increase  during  the  past  five  years  having  been  astonishingly 
rapid.  Ohio  stands  next  in  importance  among  the  States  so  situated 
as  to  have  a  portion  of  this  field  within  their  borders, — its  yield, 
however,  being  only  one -eighth  of  that  of  Pennsylvania.  Mary 
land  produces  about  one-third  as  much  as  Ohio.  The  production 
of  the  remaining  States  over  which  the  Appalachian  field  extends 
is  small  as  compared  with  the  extent  of  their  areas  underlain  by 
coal.  In  Kentucky  and  Alabama,  however,  some  progress  has  been 
made  within  the  past  few  years.  About  three-quarters  of  the  coal 
mined  in  the  United  States  is  from  the  Appalachian  field.  Next 
in  importance  to  the  Appalachian  is  the  Central  coal-field,  from 
which  Illinois  draws  its  supplies  of  fuel.  The  yield  of  that  State 
is  somewhat  less  than  a  fifth  of  that  of  Pennsylvania,  while  Indiana 
produces  about  one-fifth  as  much  as  Illinois.  The  coal  of  the 
Central  field  is  decidedly  inferior  to  that  of  the  Appalachian,  since 
it  contains  on  the  average  considerably  more  ash  and  more  water. 
The  quality  of  the  coal  of  the  Western  field  is  somewhat  variable, 
but  on  the  whole  inferior  to  that  of  the  Illinois  field.  The  region 
over  which  it  is  spread  is,  however,  not  well  supplied  with  forests  ; 
and  hence  the  amount  annually  raised  is  considerable  (nearly 
4, 000,000  tons  for  Iowa  and  2, 500,000  for  Missouri).  The  southern 
extension  of  this  field  through  Arkansas  and  Texas  has,  as  yet, 
been  very  little  explored  or  developed.  The  coal-producing  areas 
of  the  Cordilleran  region  are  all  of  comparatively  small  size,  and 
no  one  of  them  is  capable  of  furnishing  a  large  supply  for  any 
considerable  number  of  years  ;  but  taken  together  they  are  of  great 
value,  not  only  for  local  consumption,  but  for  supplying  the 
Mexican  plateau.  The  Cordilleran  coal  (some  call  it  lignite)  is  all 
newer  than  the  Carboniferous  ;  and  it  is  not  known  that  there  is 
any  coal  at  all,  either  in  the  Rocky  Mountains  or  farther  west,  in 
that  portion  of  the  geological  series  which  is  the  paljeontological 
equivalent  of  the  true  "Carboniferous."  A  large  part  of  the 
Cordilleran  coal  has  a  geological  position  close  upon  the  line  between 
the  Cretaceous  and  Tertiary.  By  some  palaeontologists  it  is  referred 
to  the  one,  by  some  to  the  other.  The  quality  of  this  newer  coal 
is  very  variable  :  in  some  localities  it  is  quite  good,  but  in  general 
it  is  decidedly  inferior  to  the  average  coal  of  true  Carboniferous 
age  ;  some  portions  are  distinctly  lignitic  in  character. 

While  the  amount  of  coal  in  the  United  States  is  large,  it  is  not 
by  any  means  so  much  larger  than  that  of  England  as  it  has  been 
always  inferred  to  be  from  the  simple  consideration  of  the  compara 
tive  dimensions  of  the  areas  over  which  coal  is  known  to  exist  in 
the  two  countries.  In  the  Central  and  Western  fields  the  number 
of  beds  is  small,  and  they  are  never  of  great  thickness  ;  nor  is  it 
known  how  far  the  total  area  embraced  within  the  limits  usually 
assigned  as  that  of  these  fields  was  really  originally  underlain 
continuously  by  coal-seams,  or  how  much  of  these  seams  has  been 
removed  by  erosion.  It  is  only  in  regard  to  the  anthracite  fields 
that  even  an  approximate  statement  of  the  total  remaining  avail 
able  quantity  of  coal  can  be  made.  Mr  P.  W.  Sheafer,  a  mining 
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engineer  of  long  experience  in  that  region,  has  made  a  statement 
that  the  anthracite  fields  originally  contained  about  25,000,000,000 
tons  of  coal.  Mr  Ashburner,  the  assistant  in  charge  of  the  State 
survey  of  the  anthracite  coal  district,  has  stated  that,  up  to  1st 
January  1883,  the  total  production  of  that  district  had  amounted 
to  509,333,695  tons.  He  also  estimates  that  two-thirds  of  the 
coal  actually  attacked  had  been  lost  in  the  mining.  Making 
allowance  for  increased  consumption  and  other  considerations,  it 
would  appear  that  200  years  must  be  taken  as  the  maximum  time 
during  which  the  anthracite  fields  will  hold  out,  while  it  is  prob 
able  that  they  will  be  practically  exhausted  considerably  earlier. 
As  regards  the  quantity  of  available  coal  in  any  portion  of  the 
bituminous  coal-fields  of  the  country,  the  only  estimate  we  have 
is  that  of  Prof.  Lesley,  who  (February  1886)  estimates  the  amount 
of  available  coal  in  the  Pittsburgh  seam  at  5,000,000,000  tons, 
but  confesses  that  any  exact  calculation  is  impossible.  _  If  the 
consumption  remains  at  the  figure  at  which  it  stood  in  1884 
(11,000,000  tons),  this  quantity  will  last  about  450  years. 
Petro-  Petroleum.1 — The  oil-producing  districts  of  present  or  past  im- 
leum.  portance  are  nearly  all  in  Pennsylvania  ;  but  there  are  small  pro 
ductive  areas  in  the  adjacent  portions  of  New  York.  (1)  The 
Allegany  district,  including  the  Richburg  and  several  small  outly 
ing  pools  in  Allegairy  county,  New  York,  has  a  productive  area  of 
31  square  miles,  and  up  to  January  1885  produced  15,000,000 
barrels.  (2)  The  Bradford  district,  embracing  the  oil-pools  in 
central  and  northern  M'Kean  county,  Pa.,  and  southern  Cattaraugus 
county,  N.Y.,  has  a  productive  area  of  133  square  miles,  121  of 
which  are  included  in  the  Bradford  field  proper.  The  geological 
position  of  the  oil-bearing  strata  is  indicated  by  the  fact  that  the 
uppermost  oil-sand  is,  at  Bradford,  1775  feet  below  the  bottom  of 
the  lower  member  of  the  millstone  grit,  or  Pottsville  conglomerate, 
which  in  western  Pennsylvania  is  one  of  the  most  persistent  and 
best-recognized  geological  horizons,  and  is  there  known  as  the 
Olean  conglomerate.  This  district  had  up  to  January  1885  pro 
duced  109,000,000  barrels  of  oil.  (3)  The  Warren  district  lies  in 
eastern  "Warren  and  north-eastern  Forest  counties,  Pa.  ;  it  has  an 
area  of  35  square  miles,  and  up  to  January  1885  had  produced 
12,000,000  barrels.  The  oils  from  different  subdivisions  of  this 
district  vary  considerably  in  colour  and  gravity,  although  gener 
ally  spoken  of  as  "amber  oils."  They  come  from  "sands"  (sand 
rocks)  of  varying  geological  horizons,  from  1100  to  1850  feet  below 
the  Olean  conglomerate.  (4)  The  Venango  district — the  scene  of 
all  the  earlier  oil  developments — has  an  area  of  65  square  miles, 
and  includes  forty  distinct  and  well-recognized  oil-pools,  the  largest 
of  which  lies  between  Oil  City  on  the  south  and  Pleasantville  on 
the  north,  and  covers  an  area  of  28  square  miles.  The  production 
of  this  district  up  to  January  1885  had  been  about  55,000,000 
barrels.  The  oil  of  the  Venango  district  comes  from  three  principal 
sand  beds,  of  which  the  uppermost  one  lies  about  450  feet  below 
the  base  of  the  Olean  conglomerate.  They  are  all  contained  within 
an  interval  of  350  feet.  The  oils  are  generally  green,  but  frequently 
black,  and  sometimes  amber.  The  pebbles  of  the  sand  rocks  are 
water-worn,  sometimes  as  large  as  hazel-nuts,  loosely  cemented 
together  and  bedded  in  fine  sand  ;  but  the  sands  are  not  so  regular 
or  homogeneous  as  in  the  Bradford  and  Allegany  fields ;  conse 
quently,  the  risk  of  obtaining  unproductive  holes  and  variable 
wells  has  always  been  greater  in  the  Venango  than  in  the  Bradford 
and  Allegany  districts.  (5)  The  Butler  district  includes  the  oil- 
pools  in  Butler  and  Clarion  counties  and  in  south-eastern  Venango 
county.  The  area  is  84  square  miles,  and  up  to  January  1885  the 
production  had  been  about  69,000,000  barrels.  The  oil  here  comes 
from  the  same  group  of  sand  rocks  as  in  the  Venango  district. 
(6)  The  Beaver  district  includes  the  two  principal  oil-pools  known 
as  Slippery  Rock  and  Smith's  Ferry,  having  an  area  of  about  16 
square  miles,  with  a  production  of  1,000,000  barrels  up  to  January 
1885.  In  both  the  oil-pools  of  the  Beaver  district  heavy  oil  is 
obtained  from  the  representative  of  the  Pottsville  conglomerate, 
and  amber  oil  from  the  Berea  grit,  a  member  of  the  Sub-Carbonifer 
ous  series.  The  geological  position  of  all  the  other  oil-fields  is  con 
sidered  by  the  geologists  of  the  Pennsylvania  Survey  as  Devonian. 
The  total  area  of  the  productive  oil  areas  is  given  by  Messrs  Carll 
and  Ashburner  at  369  square  miles,  and  the  general  boundaries 
of  the  oil-regions  of  Pennsylvania  are  now  regarded  as  established. 
That  production  is  declining  is  shown  by  the  following  figures. 
In  July  1883  the  number  of  producing  wells  was  17,100,  and  the 
average  daily  product  per  well  was  3'8  barrels  ;  in  1884  the  corre 
sponding  figures  were  21,844  and  3'0,  and  in  1885  they  were  22,524 
and  2'5.  Since  July  1882,  when  the  maximum  average  daily  pro 
duction  for  any  one  month  was  realized  (105,102  barrels),  there  has 
been  an  irregular  but  steady  decline.  In  1884  the  shipments  of 
petroleum  were  more  than  1,000,000  barrels  in  excess  of  the  pro 
duction.  At  the  end  of  August  1884  the  stock  of  oil  on  hand  had 
reached  its  maximum,  39,084,561  barrels  ;  in  September  1885  it 
had  declined  to  35,343,771  barrels.  The  price  of  petroleum  had 


1  The  substance  of  the  following  paragraph  is  mainly  derived  from  a  paper 
read  by  Mr  C.  A.  Ashbarner,  of  the  Pennsylvania  Geological  Survey,  at  a  meet 
ing  of  the  American  Institute  of  Mining  Engineers  in  September  1885. 


not,  up  to  July  1885,  been  influenced  by  this  condition  of  things, 
crude  oil  being  at  that  time  worth  92^  cents  a  barrel,  13^  cents 
less  than  the  average  price  for  1884.  The  extraordinary  fluctuations 
in  the  price  of  petroleum  during  1.880  to  1886  are  shown  by  the 
following  figures  : — in  1880  it  ranged  from  124|  to  70|  cents  per 
barrel  for  crude  oil ;  in  1881  from  100^  to  72  ;  in  1882  from  135  to 
49J  ;  in  1883  from  125  to  84 J  ;  in  1884  from  115f  to  51 ;  in  1885 
from  lllf  to  68  ;  in  1886  from  92£  to  59|f.  These  figures,  however, 
have  but  little  reference  to  changed  conditions  of  production.  The 
fluctuations  are  simply  the  result  of  a  colossal  system  of  gambling, 
the  magnitude  of  which  may  be  inferred  from  the  statement  that 
the  "clearances"  on  the  "consolidated  stock  and  petroleum  ex 
change"  for  1886  amounted  to  about  2,275,000,000  barrels.  The 
daily  average  exports  of  petroleum  for  that  year  are  given  at  about 
44,300  barrels.  The  tendency  to  lower  prices  in  1886  was  due  in 
part  to  the  remarkable  yield  of  the  oil-wells  at  Baku,  on  the  Caspian 
Sea,  and  in  part  to  discoveries,  supposed  to  be  of  importance, 
in  Ohio. 

Natural  Gas. — The  use  of  natural  gas  for  illumination,  and  even  Natural 
for  metallurgical  purposes,  has  lately  become  a  matter  of  importance,  gas. 
The  existence  of  outflows  or  springs  of  gas  in  the  region  west  of 
the  Alleghauy  range  has  been  long  known,  and  the  gas  obtained 
from  wells  or  bore-holes  was  used  for  illumination  in  Fredonia, 
N.Y.,  as  early  as  1821.  One  well  after  another  was  bored  for 
this  purpose  at  that  place,  until,  in  1880,  the  supply  had  reached 
the  amount  of  110,000  cubic  feet  per  month.  The  following  figures, 
reported  by  T.  P.  Roberts,  show  the  estimated  value  of  the  coal 
displaced  by  natural  gas  in  the  region  where  this  source  of  heat 
and  light  was  in  use  for  the  years  mentioned : — 

1882.  Pittsburgh  region,  $75,000;  elsewhere,  $140,000;  total,  $215,000 

1883.  „  200,000;          „  275,000;      „      475,000 

1884.  „  1,100,000;          „  360,000;      ,,   1,460,000 

Gas  seems  to  be  a  general  concomitant  of  the  oil  all  through  the 
petroleum  region,  but  for  a  long  time  the  outflow  of  gas  from  the 
oil-wells  was  looked  upon  as  a  nuisance.  According  to  Mr  Ash 
burner,2  the  amount  of  gas  at  present  flowing  from  the  explored 
sands  of  Pennsylvania  is  probably  two  or  three  times  greater  than 
is  required  to  meet  all  present  demands.  The  same  authority  gives 
an  account  of  the  development  of  the  natural  gas  resources  of  Ohio. 
Their  amount  is  not  yet  ascertained  with  any  degree  of  certainty,  but 
it  seems  likely  to  be  large.  All  the  gas  comes  from  the  Palaeozoic 
strata,  from  the  Upper  Coal-measures  down  to  the  Trenton  lime 
stone, — the  most  prolific  gas-bearing  rocks  being  the  Berea  grit  in 
the  Sub-Carboniferous  and  the  Trenton  limestone  of  Lower  Silurian 
age.  Natural  gas  has  been  obtained  in  numerous  localities  in  New 
York,  but  nowhere  in  considerable  quantity  except  in  the  vicinity 
of  the  Allegany  oil-district,  in  the  county  of  that  name.  Portions 
of  West  Virginia,  especially  the  Kanawha  valley,  give  promise  of 
being  regions  of  large  production. 

Iron  and  Steel. — The  following  table  (VII.)  will  convey  an  idea  Iron, 
of  the  condition  of  the  iron  industry  at  the  date  of  the  last  census, 
and  of  the  progress  made  during  the  ten  preceding  years  : — 


Xo.  of 
Establish 
ments. 

Amount  of 
Capital 
invested. 

Value  of 
Products. 

Weight  of 
Products 
in  Tons. 

1870 
1880 
Increase  per  cent  

808 
1005 
24-38 

$121,772,074 
230,971,884 
89-68 

$207,208,696 
296,557,685 
43-12 

3,245,720 
6,486,730 
98-76 

The  "weight  of  products,"  as  given  above,  includes  the  products 
of  all  the  various  processes  or  operations  ;  hence  there  is  evidently 
a  certain  amount  of  duplication  (rolled  iron,  for  instance,  being 
mainly  produced  from  pig).  The  following  table  (VIII.)  gives  the 
production  in  each  branch  of  the  steel  and  iron  industries  : — 


1870. 

1880. 

Pig  iron  and  castings  from  furnace 

1,832,876  tons. 

3,375,901  tons. 

All  products  of  iron  rolling  mills  .  . 

1,287,347 

2,101,114 

Bessemer  steel  finished  products  .  . 

17,324 

794,550 

Open-hearth  steel  finished  products 
Crucible  steel  finished  products    .  . 

0 
25,061 

83,163 
62,784 

2,040 

4,424 

Products  of  forges  and  bloomeries   

98,935 

64,784 

The  distribution  of  the  iron  industry  is  extremely  irregular. 
West  of  the  Mississippi,  with  the  exception  of  the  angle  between 
that  river  and  the  Missouri  adjacent  to  St  Louis,  the  amount  of 
iron  made  is  very  small.  The  percentage  of  total  production  in 
1880  was  distributed  as  follows : — Pennsylvania,  50  ;  Ohio,  13 ; 
New  York,  8  ;  Illinois,  6  ;  New  Jersey,  3  ;  Wisconsin,  W.  Virginia, 
Michigan,  and  Massachusetts,  each  nearly  2  ;  Missouri,  Kentucky, 
and  Maryland,  between  1-5  and  2  ;  Indiana  and  Tennessee,  about 
1  ;  all  the  other  States  and  Territories,  an  aggregate  of  about  4  per 
cent.  New  England  now  makes  but  little  pig  iron,  and  the  South 
scarcely  any  rolled  iron  ;  the  West  has  largely  embarked  in  the 
manufacture  of  steel  by  the  Bessemer  process,  while  New  York  has 
not  a  single  Bessemer  establishment ;  New  York  manufactures  chiefly 
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from  ore,  and  Pennsylvania  from  pig  and  scrap  iron  ;  Michigan  is 
the  leading  producer  of  charcoal  pig  iron,  and  now  makes  no  other 
kind  ;  only  live  States  make  Bessemer  steel ;  and  two  States,  Penn 
sylvania  and  New  Jersey,  produce  nearly  all  the  crucible  steel. 

The  census  year  1880  was  one  of  exceptional  prosperity  for  the 
iron  and  steel  industries  of  the  country.  The  production  of  pig 
iron  and  of  Bessemer  steel  ingots  and  rails  since  1880  is  shown 
in  the  following  table  (IX.),  from  the  statistics  collected  by  the 
American  Iron  and  Steel  Association  : — 


1881. 

1882. 

1883. 

18S4. 

1S85. 

1886. 

Pig  iron  

4,U4,253 
1,374,247 
1,187,769 

4,623,323 
1,514,687 
1,284,066 

4,595,510 
1,477,345 
1,148,709 

4,097,868 
1,375.317 
996,405 

4,044,526 
1,519,426 
959,470 

5,683,329 
2,269,190 
1,562,409 

Bessemer  steel  inputs.. 
Bessemer  steel  rails.... 

The  total  number  of  completed  Bessemer  steel  works  at  the  close  of 
1886  was  33,  with  69  converters.  Pennsylvania  in  that  year  made 
59  per  cent,  of  the  ingots  produced,  Illinois  21,  and  other  States  20. 
In  the  following  table  (X.)  the  amount  of  steel  of  all  kinds  produced 
is  given  (in  tons)  for  the  years  stated  : — 


Bessemer 
Steel  Ingots. 

Open-Hearth 
Steel  Ingots. 

Crucible 
Steel  Ingots. 

All  other 
Steel. 

Total. 

1870 

37,500 

1,339 

31,250 

70,089 

1875 

335,283 

8,080 

35,179 

11,256 

389,799 

1880 

1,074,261 

100,850 

64,664 

7,558 

1,247,334 

1885 

1,519,430 

133,375 

57,599 

1,514 

1,711,919 

1886 

2,269,190 

218,973 

71,972 

2,366 

2,562,502 

By  far  the  largest  production  of  iron  ore  in  the  United  States 
is  from  the  rocks  which  lie  below  the  Lower  Silurian — the  Azoic 
series  of  Foster  and  Whitney  and  the  Archaean  of  Dana.  In  this 
formation  the  ore  occurs  in  immense  quantity — in  what  may  without 
exaggeration  be  called  mountain  masses,  which  in  many  cases 
exhibit  all  the  evidences  of  an  eruptive  origin,  as  in  the  case  of  the 
Iron  Mountain  of  Missouri,  or  in  some  of  the  localities  in  the 
Marquette  and  Menominee  regions  of  Lake  Superior.  At  the  first- 
mentioned  locality  the  ore  is  intimately  associated  with  an  undoubted 
eruptive  rock,  with  which  it  is  intermingled  in  such  a  manner  as  to 
show  that  the  two — ore  and  rock — must  have  had  one  and  the  same 
origin.  A  similar  condition  of  things  is  revealed  on  Lake  Superior, 
where  the  ore  occurs  in  repeated  interlaminations  between  sheets 
of  unquestionably  eruptive  material.  The  ores  thus  occurring  are 
lisematite  or  specular  ore  and  magnetite,  with  some  hydrated  oxide, 
or  limonite,  the  result  of  the  action  of  water  on  the  previously 
formed  haematite.  They  are  in  general  extraordinarily  free  from 
deleterious  ingredients,  especially  phosphorus  and  sulphur,  although 
usually  containing  a  small  amount  of  silica.  The  purity  of  these 
ores  is  a  strong  indication  of  their  origin  differing  from  that  of 
ordinary  sedimentary  deposits.  Many  of  the  analyses  of  Lake 
Superior  ore  show  the  presence  of  only  a  few  hundredths  of  one  per 
cent,  of  phosphorus.  The  most  important  district  in  which  these 
ores  occur  is  the  south  shore  of  Lake  Superior,  and  the  most  im 
portant  port  of  shipment  is  Marquette,  a  considerable  amount 
being  also  shipped  from  Escanaba  on  Lake  Michigan.  From  1856 
to  1886  the  total  shipments  of  iron  ore  from  the  region  amounted 
to  31,030,160  tons.  A  district  known  as  the  Vermilion  Lake  iron 
district,  in  which  the  ore  has  similar  characters,  and  where  the 
quantity  is  believed  to  be  very  large,  has  been  recently  opened  in 
Minnesota,  on  the  north  shore  of  Lake  Superior.  The  Iron 
Mountain  region,  a  little  less  than  a  hundred  miles  south  of  Saint 
Louis,  although  small,  is  of  considerable  importance.  A  very  large 
portion  of  the  Lake  Superior  ores  goes  to  the  Appalachian  coal-field 
to  be  smelted  ;  and  this  was  formerly  the  case  with  the  Iron  Moun 
tain  ore,  but  the  latter  is  now  used  in  nearer  localities.  There  is 
a  very  important  and  apparently  inexhaustible  deposit  in  Lebanon 
county,  Pennsylvania  ;  the  ore  is  chiefly  magnetite,  and  its  mode 
of  occurrence  in  close  connexion  with  an  eruptive  rock  is  to  the 
present  writer  strong,  if  not  absolutely  convincing,  evidence  of  its 
igneous  origin.  There  are  important  deposits  of  iron  ore,  on  the 
eastern  border  of  New  York,  especially  in  the  Adirondacks,  and 
along  the  Hudson  River.  The  geological  position  in  which  a  por 
tion  of  these  ores  occurs  is  certainly  the  same  as  that  of  the  ores 
of  Lake  Superior — namely,  the  Azoic.  That  is  the  character  of 
the  Adirondack  ores,  which  have  long  been  and  still  are  extensively 
worked.  The  localities  are  chiefly  in  Clinton,  Essex,  and  Franklin 
counties.  In  the  last-named  county  are  the  very  extensive  Chateau- 
gay  mines.  The  ores  of  this  region  are  chiefly  magnetite,  but  they 
often  contain  too  much  phosphorus  to  be  used  in  the  manufacture 
of  steel.  There  are  important  occurrences  of  magnetic  ore  near 
New  York  city  and  also  near  the  Hudson  river,  in  Orange,  Rock- 
land,  Putnam,  and  Columbia  counties.  Some  of  these  ores  are 
adapted  to  the  manufacture  of  Bessemer  steel.  The  mode  of  occur 
rence  of  the  ores  in  southern  New  York  and  northern  New  Jersey 
is  peculiar ;  they  are  not  so  distinctly  eruptive  as  are  the  ores  of 
Missouri  and  Lake  Superior.  One  authority  regards  the  New  Jersey 
ores  as  unquestionably  of  sedimentary  origin.  This  New  Jersey 


district  is  not  in  a  flourishing  condition  at  present,  since  the  ores, 
as  a  rule,  are  not  adapted  to  the  manufacture  of  Bessemer  steel. 
Similar  ores  occur  at  many  points,  and  often  in  large  quantity,  in 
the  Azoic  or  crystalline  belt  of  the  Appalachian  system,  in  the  States 
lying  farther  south  than  New  Jersey.  In  Mitchell  county,  North 
Carolina,  is  a  deposit  known  as  the  Cranberry  Bank,  of  which  the 
quality  is  excellent,  and  the  quantity  is  believed  to  be  very  great. 
Up  to  the  present  time,  however,  but  little  of  this  ore  has  been 
shipped.  Next  to  the  Azoic  ores  in  importance,  but  decidedly  in 
ferior  in  quality,  arc  those  of  the  Clinton  group,  a  member  of  the 
Upper  Silurian  series.  The  ore  occurring  in  this  geological  position 
is  known  by  various  names,  the  most  common  ones  being  fossil  or 
dyestone  ore.  It  is  a  red  hannatite,  not  crystalline  like  the  specular 
variety  of  the  peroxide,  but  usually  in  a  more  or  less  granular  or 
concretionary  form,  that  of  flattened  grains  resembling  flax  seed 
being  a  common  mode  of  occurrence,  whence  the  name  "  flax-seed 
ore."  This  deposit  occurs  at  many  points  along  the  outcrop  of  the 
Clinton  group  all  the  way  around  from  Wisconsin,  through  Canada 
and  New  York,  into  Pennsylvania,  and  down  the  eastern  slope  of  the 
Appalachian  range  to  Georgia,  and  is  said  to  be  the  most  extensive 
deposit  of  iron  ore  in  the  world  yet  discovered.  The  fossil  ore, 
though  large  in  quantity,  contains  too  much  phosphorus  to  be  used 
for  making  steel  in  the  ordinary  method;  but,  being  in  places 
favourably  situated  with  regard  to  fuel,  and  yielding  as  it  does  a 
satisfactory  quality  of  cast  iron,  it  is  quite  extensively  mined  at 
various  points.  Next  to  the  Clinton  ore  in  importance  comes  the 
brown  haematite  ore  (limonite),  which  occurs  in  numerous  localities, 
but  of  which  the  most  extensive  deposits  are  those  occurring  in  the 
Lower  Silurian  limestones  of  the  Appalachian  system,  and  especially 
along  the  line  of  the  Great  Valley.  Some  of  the  ores  are  of  excellent 
quality,  notably  those  of  Litchfield  county,  Connecticut,  in  the 
so-called  Salisbury  district.  The  iron  made  in  charcoal  furnaces 
in  this  region  is  considered  as  being  of  the  highest  value  for  articles 
in  which  strength  and  toughness  are  essential.  Carbonate  of  iron, 
in  the  form  of  spathic  iron,  is  of  rare  occurrence.  The  argillaceous 
carbonates  (clay  ironstone)  are  also  of  comparatively  little  import 
ance,  although  used  to  some  extent,  especially  as  mixed  with  other 
ores,  in  western  Pennsylvania  and  Ohio.  The  coal-fields  west  of 
the  Appalachians  are  very  poorly  supplied  with  iron  ores.  Black- 
band  ore  is  also  of  somewhat  rare  and  limited  occurrence  in  tho 
United  States. 

In  spite  of  the  abundance  of  iron  ore  in  the  United  States  and 
the  existence  of  a  heavy  protective  duty  (75  cents  per  ton),  a  large 
quantity  of  ore  is  imported  from  abroad — chiefly  from  Spain,  Elba, 
Algiers,  and  Cuba  (1,039,433  tons  valued  at  $1,912,437  in  1886). 
Almost  all  this  was  used  in  Pennsylvania,  and  chiefly  in  the 
manufacture  of  Bessemer  pig  iron  and  spiegeleisen.  Up  to  1884,  at 
least,  no  pig  iron  suitable  for  the  manufacture  of  Bessemer  steel 
by  any  process  now  in  use  in  the  United  States  had  ever  been  made 
south  of  the  Potomac  or  south  of  Wheeling.  Neither  has  iron 
suitable  for  crucible  steel  been  made  in  the  United  States  which 
can  compete  with  that  of  Sweden. 

The  annexed  table  (XL),  published  by  Mr  Swank,  shows  the  pro 
duction  of  iron  ore  in  tons  in  the  leadir 


for  the  years  1884,  1885,  and  1886  :— 


ling  ore-producing  districts 


1884. 

1885. 

1886. 

Lake  Superior  (Michigan  and  Wisconsin)  
Vermilion  Lake  (Minnesota)  

2,455,924 
62,124 

2,231,064 
225  484 

:(,2:.8,174 
304,396 

Missouri  

233  225 

16!>,1<;2 

379,776 

412  320 

508  864 

688  054 

New  Jersey  

393,710 

330,000 

500,501 

Chateaugay  (Luke  Champlain,  New  York)... 
Crown  Point  (New  York)  ) 

214,394 

143,278 

214,800 
(  600S4 

Port  Henry  (New  York)  [- 

290,500 

235,799 

•<  298,868 

Other  Lake  Champlain  mines  (New  York)  ) 
Hudson  River  Ore  and  Iron  Company  (New 
York)          

90  000 

r».">  000 

(   15,000 
75  000 

35  964 

18  910 

17  728 

Forest  of  Dean  (New  York)  

20,370 

18  274 

18,000 

Salisbury  region  (Connecticut)  

25,000 

32,000 

36,000 

3  998 

17  839 

24  106 

Tennessee  Coal,  Iron,  and  Kailroad  Com 
pany's  Inmun  mines  (Tennessee)  

70,757 

94,319 

81,650 

Total  

4,308,286 

4,079,993 

5,972,137 

Gold  and  Silver. — The  washing  of  the  high  or  Tertiary  gravels  Gold  and 
by  the  hydraulic  process  and  the  working  of  mines  in  the  solid  rock  silver, 
did  not,  on  the  whole,  compensate  for  the  diminished  yield  of  the 
ordinary  placer  and  river  diggings,  so  that  the  produce  of  gold  in 
California  continued  to  fall  off,  and  by  1860  had  decreased  to 
about  half  what  it  had  been  ten  years  before.  Discoveries  in  other 
Cordilleran  Territories,  notably  in  Montana  and  Idaho,  made  up, 
however,  in  part  for  the  deficiency  of  California,  so  that  in  1860  the 
total  amount  of  gold  produced  in  the  United  States  was  estimated 
at  not  less  than  $45,000,000.  In  the  latter  part  of  the  decade 
1850-59  the  Territories  adjacent  to  California  on  the  east,  north, 
and  south  were  overrun  by  thousands  of  miners  from  the  Sierra 
Nevada  gold-fields,  and  within  a  few  years  an  extraordinary  num 
ber  of  discoveries  were  made,  some  of  which  proved  to  be  of  great 
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importance.  The  most  powerful  impulse  to  mining  operations,  and 
the  immediate  cause  of  a  somewhat  lengthy  period  of  wild  excite 
ment  and  speculation  was  the  discovery  and  successful  opening  of 
the  Comstock  lode  in  1859,  in  the  western  part  of  what  is  now  the 
State  of  Nevada,  but  was  then  part  of  the  Territory  of  Utah,  and 
known  as  the  "  "Washoe  Country  "  (from  a  small  tribe  of  Indians 
of  that  name).  The  locality  of  the  lode,  where  there  soon  grew  up 
a  large  town  called  Virginia  City,  is  about  20  miles  east  of  the 
boundary  of  California,  and  nearly  due  east  of  the  northern  end  of 
Lake  Tahoe.  As  early  as  August  1860  two  mills  were  at  work  stamp 
ing  and  amalgamating  the  ore  from  the  lode  ;  mining  had  begun 
on  a  large  scale ;  and  many  ingenious  metallurgists  were  en 
deavouring  to  ascertain  experimentally  how  the  somewhat  com 
plex  metalliferous  combinations  there  occurring  could  be  best  and 
most  economically  treated.  So  far  as  quantity  of  bullion  produced 
is  concerned,  these  operations  were  eminently  successful.  The 
various  estimates  of  the  total  yield  of  the  lode  from  the  time  of  its 
discovery  to  30th  June  1880,  collected  and  published  by  Mr  Eliot 
Lord,  run  from  §304,752,171-54  to  $306,181,251-05.  The  total 
production  to  the  end  of  1886  may  be  estimated  as  having  been  not 
far  from  §320,000,000.  The  bullion  obtained  from  the  milling  of  the 
ores  contains  about  an  equal  amount  in  value  of  silver  and  gold. 
The  mines  on  this  lode  thus  added  to  the  bullion  stock  of  the 
world  §100,000,000  more  in  eighteen  years  than  the  whole  Freiberg 
district  in  Saxony  had  furnished  in  a  little  over  700  years  (1168- 
1875).  The  lode  is  an  ore  channel  of  great  dimensions,  included 
within  volcanic  rocks  of  Tertiary  age,  which  themselves  have  broken 
through  pre-existing  strata  of  Triassic  age.  It  exhibits  some  of  the 
features  of  a  fissure  vein,  combined  with  those  of  a  contact  deposit 
in  part  and  of  a  segregated  vein  in  part.  The  gangue  is  quartz, 
very  irregularly  distributed  in  bodies  often  of  great  size,  and  for 
the  most  part  nearly  or  quite  barren  of  ore.  The  metalliferous 
portions  of  the  lode,  "bonanzas,"  as  they  are  here  generally  called, 
are  usually  of  great  size,  but  extremely  irregular  in  their  position. 
Their  number  has  been  about  twenty,  most  of  them  lying  near  the 
surface ;  but  the  last  important  one  discovered  was  struck  at  a  little 
over  1000  feet  below  the  surface.  Its  dimensions  were — according 
to  Mr  Church — about  700  feet  in  length,  by  500  deep,  and  90  wide  ; 
the  average  yield  $93'55  per  ton  ;  and  the  total  value  of  the  bullion 
obtained  from  it  §104,007,653.  The  mines  on  this  lode  have  been 
worked  to  a  greater  depth  than  any  mines  in  the  world  extending 
over  an  equal  amount  of  ground.  Up  to  October  1886  work  was 
still  being  carried  on  at  several  points  below  the  depth  of  3000  feet. 
The  lower  levels,  below  that  of  the  Sutro  tunnel,  which  intersects 
the  lode  at  a  point  about  2000  feet  below  its  outcrop,  are  now  aban 
doned.  Workings  are  still  going  on,  however,  above  the  great  adit 
level,  where  there  yet  remain  considerable  bodies  of  low  grade  ore, 
which  can  perhaps  be  extracted  with  moderate  profit,  since  more 
economical  methods  have  been  introduced  both  in  mining  and 
milling.  The  yield  of  the  Comstock  lode  at  present,  although  small 
as  compared  with  that  of  its  prosperous  years,  is  still  much  larger 
than  that  of  all  the  mines  in  the  Freiberg  district  of  Saxony. 

The  success  of  the  Comstock  lode  workings  led  to  the  active 
exploration  of  the  whole  adjacent  region,  with  the  result  that  a 
great  number  of  localities  were  discovered  where  auriferous  and 
argentiferous  ores  occur,  and  some  of  these  have  been  extensively 
wrought  and  have  produced  largely.  In  very  few,  however,  do  the 
ore  deposits  bear  the  distinguishing  characters  of  true  or  fissure 
veins.  Special  mention  may  be  made  of  the  Meadow  Valley  and 
Raymond  and  Ely  mines  in  Lincoln  county.  The  first-named  mine 
is  in  Pioche,  273  miles  south  of  Palisade  station  on  the  Central 
Pacific  Railroad  ;  the  enclosing  rock  is  quartzite  of  Lower  Silurian 
age,  the  veins  varying  in  width,  but  averaging  from  2  to  2J  feet, 
the  ore  being  carbonate  of  lead  near  the  surface  with  chloride  of 
silver,  passing  into  sulphurets,  as  usual,  in  going  down.  At  the 
end  of  1873  this  mine  was  1100  feet  deep,  and  a  large  body  of  ore 
had  been  struck  yielding  §200  in  value  of  silver  per  ton.  The  cul 
minating  years  of  the  prosperity  of  these  mines  were  1872  and  1873, 
and  the  yield  of  the  Ely  district  for  those  years  respectively  was 
§5,321,007  and  §3,735,596.  The  Eureka  district  in  the  central 
part  of  Nevada  is  of  importance  on  account  of  the  magnitude  of  its 
yield,  and  because  mining  and  smelting  operations  have  been 
carried  on  uninterruptedly  since  1869,  thus  affording  great  facilities 
for  scientific  investigations.  Its  ores  are  chiefly  galena,  accom 
panied  by  the  various  oxidized  combinations  resulting  from  its  de 
composition.  Similar  ores  of  zinc  are  also  present,  but  in  much 
smaller  quantity.  These  ores  are  rich  in  gold  and  silver  (average — 
15  per  cent,  lead,  0'079  silver,  and  0'00248  gold).  The  rocks  in 
which  they  occur  are  chiefly  limestones,  and  of  Lower  Silurian  age ; 
the  deposits  are  very  irregular  in  form.  In  many  of  their  features 
they  closely  resemble  the  so-called  pipe-veins  of  the  North  of  Eng 
land  lead  mines.  Much  of  the  ore  has  become  decomposed,  and 
has  been  subjected,  since  decomposition,  to  a  rearrangement  by 
water,  analogous  to  stratification.  The  total  yield  of  the  Eureka 
district  from  1869  to  1883  is  stated  at  about  §60,000,000  in  value 
of  gold  and  silver,  and  about  225,000  tons  of  lead.  According  to 
present  indications,  this  district  is  approaching  exhaustion. 


Utah  has  important  mines  resembling  to  a  considerable  extent 
those  at  Eureka.  The  Hornsilver  mine  at  Frisco,  in  southern  Utah, 
is  a  large  contact  deposit,  30  to  50  feet  wide,  between  dolomitic 
limestone  and  an  eruptive  rock  called  rhyolite  or  trachyte.  The 
ores  are  sulphate  of  lead  with  some  carbonate,  associated  with 
heavy  spar,  which  occurs  chiefly  near  the  wall  of  eruptive  rock. 
This  mine  has  paid  §4,000,000  in  dividends,  but  none  since  1884. 
The  Little  Cottonwood  district,  at  a  height  of  over  10,000  feet  in 
the  Wahsatch  range,  shows  a  record  of  about  3500  "locations" 
made  within  an  area  2£  miles  square.  It  includes  the  famous 
Emma  mine,  where  a  large  body  of  ore  occurred  occupying  an  egg- 
shaped  cavity  in  the  Carboniferous  limestone,  which  yielded  largely 
(over  §2,500,000);  but  it  was  soon  worked  out.  The  Flagstaff 
mine  in  the  same  canon,  a  "pipe-vein"  or  deposit  occupying  several 
irregular  cave-like  openings  in  the  limestone,  seems  also  to  have 
been  nearly  or  quite  worked  out.  One  of  the  largest  and  most  pro 
ductive  mines  in  the  country,  and  the  most  important  one  in  Utah, 
is  the  Ontario,  in  the  Uintah  district,  Summit  county.  The  vein 
seems  to  be,  in  the  lower  levels  at  least,  a  contact  mass  between 
walls  of  quartzite  and  highly  decomposed  eruptive  rock  (called 
porphyry),  and  it  varies  in  width  from  a  few  inches  to  15  feet.  It 
was  discovered  in  1872,  has  been  worked  by  a  company  with 
§15,000,000  capital  since  1877,  and  up  to  February  1887  had  paid 
§8,075,000  in  dividends.  The  Silver  Reef  district  in  Washington 
county  is  a  region  of  remarkable  interest,  where  sandstones  of 
Triassic  age  have  been  broken  through  and  invaded  by  eruptive 
masses  (andesites  and  trachytes),  and  where  the  ore,  according 
to  Prof.  Reyer,  occurs  in  flat  masses  and  impregnations  between 
the  strata,  adjacent  to  the  eruptive  rock,  and  is  especially  largely 
developed  in  contact  with  the  remains  of  plants  with  which  the 
rock  is  filled.  The  ores  are  carbonate  of  copper  with  chloride  of 
silver,  passing  into  the  sulphuret  at  depths.  According  to  the 
same  authority,  these  mines  produced  a  few  years  ago  over  a  million 
of  dollars  a  year  ;  but  they  have  much  fallen  off  of  late.  The 
census  report  of  1880  gives  the  total  product  of  the  district  up  to 
1st  June  1880  at  a  little  over  §3,250,000. 

The  metalliferous  deposits  of  Colorado  are  important  from  their 
magnitude  and  variety.*  Of  the  actual  precious  metal  production, 
by  far  the  largest  portion  is  derived  from  pyrites  and  galena  and 
their  decomposition  products.  The  telluride  ores  of  Boulder 
county  and  the  auriferous  pyrites  of  Gilpin  county,  with  a  few 
individual  deposits  in  the  southern  portion  of  the  State,  constitute 
the  source  from  which  it  is  derived.  With  these  exceptions  its 
mineral  deposits  may  be  considered  as  essentially  silver-bearing. 
The  principal  source  of  silver  is  argentiferous  galena  and  its  decom 
position  products,  while  argentiferous  grey  copper  or  freibergite 
is,  next  to  this,  the  most  important  silver-bearing  mineral.  The 
sulphides  of  silver  also  occur,  and  in  some  cases  bismuth  is  found 
in  sufficient  quantity  to  constitute  an  ore.  As  yet,  so  far  as  known, 
no  copper  is  extracted  except  as  an  adjunct  in  the  reduction  of 
silver-bearing  copper  ores.  Placer  deposits  are  generally  confined 
to  the  valley  bottoms  among  high  mountain  ridges  ;  their  present 
yield  is  relatively  inconsiderable.  Before  the  silver  ores  of  Lead- 
ville  were  discovered,  mining  in  Colorado  was  principally  confined 
to  approximately  vertical  veins  in  the  Archaean  rocks  of  the 
Front  range  or  in  the  eruptive  rocks  of  the  San  Juan  region  ;  but 
since  the  limestone  deposits  of  the  Mosquito  range  have  proved  so 
exceptionally  rich  attention  has  been  more  and  more  turned  to 
the  ores  in  sedimentary  rocks,  and  many  new  districts  have  been 
discovered,  but  none  to  rival  that  of  Leadville.  The  Leadville 
ores  are  flat  sheets,  of  the  kind  often  designated  in  the  Cordilleran 
mining  regions  as  "blanket  deposits,"  and  appear  to  be  contact 
deposits  between  the  Carboniferous  limestone  and  the  overlying 
felsite,  with  additional  or  incidental  ore  accumulations  in  the  lime 
stone  in  irregular  cavities.  According  to  reports  locally  published 
the  product  of  the  Leadville  "smelters"  or  smelting  works  in  1886 
was— lead,  51,925,546  tt> ;  silver,  4,569,013  oz.;  gold,  22,504  oz. ; 
total  value,  §7,515,148.  From  the  mode  of  occurrence  of  the 
Leadville  deposits  it  seems  probable  that  they  will  within  a  few 
years  become  practically  exhausted.  The  area  over  which  the  blue 
limestone  of  Emmons  (dolomite  of  Rolker)  has  been  found  in  places 
productive  is,  however,  very  large,  having  been  estimated  at 
225,000,000  square  feet.  The  Montana  deposits,  which  up  to  1880 
are  reported  to  have  yielded  fully  §50,000,000,  seem  now  to  have 
been  pretty  much  worked  out.  The  workings  from  which  the  ores 
are  now  chiefly  obtained  appear  to  be  of  the  class  of  segregated 
veins.  The  ores  consist  largely  of  auriferous  pyrites  in  a  gangue 
of  quartz,  oxidized  in  their  upper  portions  and  there  easily 
manipulated,  but  in  depth  passing  into  the  more  refractory  sul 
phurets.  Unlike  the  ores  described  as  occurring  in  Colorado  and 
Utah,  they  are  accompanied  by  copper  rather  than  by  lead,  and 
they  are  also  rather  manganiferous  than  ferriferous.  Much  yet 
remains  to  be  done  before  their  nature  and  value  can  be  fully 
understood  ;  and  the  same  may  be  said  of  the  adjacent  Territory  of 
Idaho,  the  auriferous  gravels  of  which  resemble  those  of  Montana, 
and  have  been  next  to  those  of  California  and  Montana  in  import- 
i  See  Census  Report  for  1880  (1885). 


816 


UNITED     STATES 


[STATISTICS. 


ance  (total  yield  to  date  estimated  at  $30,000,000).  The  deep 
gravels  of  Boise  basin  seem  to  be  exceptional,  and  to  resemble  the 
deep  or  high  gravels  of  California.  A  very  large  portion  of  the 
mines  (other  than  placer)  of  Idaho  appear  to  be  of  the  fissure  class, 
and  to  be  enclosed  in  a  country  rock  of  granite,  resembling  in  many 
respects  the  veins  of  the  vicinity  of  Austin  in  Nevada.  In  Arizona, 
which  ranks  along  with  Idaho  in  the  production  of  the  precious 
metals,  and  is  next  to  Michigan  and  Montana  as  a  producer  of 
copper,  the  mode  of  occurrence  of  the  metalliferous  deposits  is  com 
plicated  and  varied,  and  is  still  very  imperfectly  known.  They 
appear  to  be  largely  of  the  nature  of  contact  deposits,  dependent 
on  the  presence  of  some  ancient  or  modern  eruptive  mass.  The 
famous  Tombstone  district,  in  Pima  county,  has  been  a  productive 
one,  but  seems  at  present  to  be  declining. 

TABLE  XII. — Gold  and  Silver- Production  of  the  Different  States  and 
Territories  for  1885  (in  Thousands  of  Dollars). 


Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

Alaska  

300 

2 

302 

North  Carolina 

152 

3 

155 

880 

3,800 

4,680 

Oregon  

800 

10 

810 

California  

12,700 
4200 

2,500 
15,800 

15,200 
20,000 

South  Carolina 
Utah  

43 

180 

6J750 

43 
6930 

Dakota  

3,200 

100 

3,300 

Washington  ... 

120 

70 

190 

Georgia  

136 

136 

Other   States 

Idaho  

1,800 

3,500 

5,300 

andTerritories 

90 

5 

95 

3  300 

10  OfiO 

13  360 

Nevada.  

3,100 

0,000 

9,100 

Total  

31,801 

51,600 

83,401 

New  Mexico... 

800 

3,000 

3,800 

The  production  of  gold  in  the  United  States  for  each  of  the  seven 
years  1880-86  inclusive  is  estimated  (in  millions  of  dollars)  as — 
36,  34.7,  32.5,  30,  30.8,  31.8,  35.  Similarly  the  coining  value  of 
the  silver  produced  during  the  same  years  is  returned  as — 39. 2,  43, 
46.8,  46.2,  48.8,  51.6,  51.  The  commercial  value  of  silver  has, 
however,  of  late  been  considerably  less  than  the  coining  value — 
42,  42.5,  and  39.4  in  1884-85-86. 

Mercury.  All  the  quicksilver  produced  in  the  United  States  comes  from 
California,  although  small  quantities  of  the  ores  of  this  metal  have 
been  obtained  at  various  points  in  Colorado,  and  also  in  New 
Mexico.  A  little  mercury  has  also  been  produced  in  Oregon. 
The  Californiau  mines  are  all  in  the  Coast  ranges,  in  rocks  of 
Cretaceous  age.  Small  veins  of  quartz  containing  a  little  cinnabar 
have  been  found  in  the  Sierra  Nevada  ;  but  this  ore  is  not  known 
to  exist  anywhere  in  that  range  in  workable  quantity.  The  mer 
curial  ores  of  the  Coast  ranges  occur  in  very  irregular  deposits,  in 
the  form  of  strings  and  bunches,  disseminated  through  a  highly 
metamorphosed  silicious  rock.  The  first  locality  where  this  metal 
was  successfully  mined  was  New  Almaden,  about  100  miles  south 
of  San  Francisco.  Another  locality — New  Idria — about  100  miles 
still  farther  south,  has  also  been  productive,  but  in  a  less  degree. 
Mercury  ores  have  also  been  mined  at  several  points  north  of 
San  Francisco,  in  the  neighbourhood  of  Clear  Lake,  where  they 
occur,  not  only  in  metamorphic  Cretaceous  strata  resembling  those 
of  New  Almaden,  but  also  in  recent  volcanic  rocks,  where  gold 
has  sometimes  been  found  in  intimate  association  with  the  cinna 
bar.  The  New  Almaden  mine  has  been  productive  since  1850,  but 
the  yield  has  varied  greatly  from  year  to  year,  partly  on  account 
of  the  irregularity  of  the  mode  of  occurrence,  and  partly  on  account 
of  interference  on  the  part  of  the  United  States  based  on  a  question 
of  title  to  the  property.  The  most  productive  year  was  1876,  when 
the  number  of  flasKS  (of  76J  Ib)  obtained  was  47,194.  The  number 
produced  in  1880  was  23,465,  and  in  1886  18,000.  The  total  pro 
duce  of  the  Californian  mines  was  59,926  flasks  in  1880,  60,851  in 
1881,  52,732  in  1882,  46,725  in  1883,  31,913  in  1884,  32,073  in 
1885,  and  29,981  in  1886.  No  new  discoveries  of  localities  of  im 
portance  have  been  made  during  the  past  few  years,  and  the  mines 
now  worked  in  California  are  all  in  a  depressed  condition. 

Tin.  Tin  has  been  discovered  in  numerous  localities,   and  various 

attempts  have  been  made  to  open  mines — in  Maine,  New  Hamp 
shire,  Virginia,  Alabama — but  hitherto  the  amount  of  the  metal 
produced  has  been  quite  insignificant.  The  region  from  which 
most  has  been  expected  is  the  Black  Hills  of  Dakota,  about  20  miles 
south-west  of  Rapid  City.  The  occurrence  of  the  tin  ore  and  the 
associated  minerals  at  the  mine  to  which  the  name  of  Etta  has  been 
given  is  very  similar  to  that  of  the  ores  in  the  Erzgebirge.  The 
cassiterite  is  disseminated  through  a  granitic  or  granitoid  rock  in 
irregular  bunches,  strings,  and  even  masses,  associated  with  the 
usual  minerals.  There  has  not  hitherto  been  any  production  of 
commercial  importance  from  this  source. 

Copper.  The  present  sources  of  copper  are  almost  exclusively  the  Lake 
Superior  region,  and  the  Territories  of  Montana  and  Arizona.  The 
mines  of  Lake  Superior  are  the  only  important  mines  in  the  world 
in  which  the  metal  is  exclusively  obtained  in  the  native  state. 
The  mode  of  occurrence  of  the  copper  varies,  however,  considerably 
in  different  portions  of  the  mining  district,  which  extends  from 
Point  Keweenaw  along  the  southern  shore  of  the  lake  to  a  little 
beyond  the  Ontonagon  river.  The  most  productive  mines  at  pre 
sent  are  those  in  the  vicinity  of  Portage  Lake,  about  half-way 


between  the  eastern  and  western  extremities  of  the  cupriferous 
range.  The  rock  in  which  the  metal  occurs  is  an  old  basalt, 
much  metamorphosed  from  its  original  condition,  and  in  the  form 
now  generally  called  melaphyre.  This  belt,  commonly  known  in 
the  region  as  the  "trap  range,"  is  a  volcanic  material,  interbedded 
in  numerous  alternating  layers  with  sandstone  and  conglomerate, 
equivalent  geologically  to  the  Potsdam  sandstone  of  the  New  York 
Survey  or  the  Primordial  of  Barrande.  The  metal  occurs  along 
nearly  the  whole  extent  of  Keweenaw  Point  in  veins  crossing  the 
formation,  and  having  all  the  characters  of  true  fissure  veins,  the 
gangue  being  a  mixture  of  quartz  and  calcite  with  various  zeolitic 
minerals.  Copper  in  large  masses  has  been  found  in  various  mines 
on  Lake  Superior,  but  in  none  of  such  great  dimensions  as  at  the 
Minnesota  mine,  near  the  Ontonagon  river.  The  largest  mass 
discovered  here  weighed  about  500  tons.  Its  length  was  46  feet, 
its  breadth  18£,  and  its  maximum  thickness  8£.  While  a  consider 
able  amount  of  copper  has  been  obtained  on  Lake  Superior  in  large 
masses,  and  lumps  too  small  to  be  shipped  separately,  and  therefore 
put  in  barrels  and  called  "barrel- work,"  much  the  larger  portion 
occurs  in  small  grains,  scales,  and  strings,  disseminated  through 
the  rock.  For  crushing  rock  of  this  character  a  new  form  of  stamp 
known  as  the  Ball  stamp  was  invented,  one  head  of  which  is  cap 
able  of  crushing  from  220  to  250  tons  of  rock  in  twenty- four  hours. 
The  most  interesting  mine  on  Lake  Superior,  and  indeed  the  largest 
and  most  important — not  being  an  open-work — in  the  world,  is 
that  of  the  Calumet  and  Hecla  Company.  The  mode  of  occurrence 
of  the  copper,  which  is  all  in  the  metallic  form,  and  like  that  of 
the  other  Lake  Superior  mines  almost  chemically  pure,  is  peculiar. 
The  cupriferous  mass  is  a  bed  of  eruptive  material,  interstratincd 
with  other  masses  of  similar  origin,  but  itself  a  conglomerate  made- 
up  chiefly  of  more  or  less  rounded  pebbles  of  eruptive  rock — rhyo- 
lite,  trachyte,  and  basalt — cemented  together  by  native  copper.  The 
Calumet  and  Hecla  mines,  which  form  one  connected  work,  have 
been  opened  over  a  length  of  about  If  miles,  and  to  a  depth,  on  the 
inclination  of  the  metalliferous  bed,  which  is  about  39°,  of  about 
3300  feet.  The  number  of  men  employed  is  about  2800,  and  the 
production  for  1886  was  22,552  tons  (the  total  amount  since  1866 
being  201,529  tons). 

The  copper  mines  of  Montana  are  chiefly  in  the  vicinity  of  Butte 
City.  The  really  important  operations  seem  to  be  pretty  closely 
limited  to  an  area  only  2^  miles  long  by  1  mile  wide,  within  which 
are  three  important  silver  mines,  as  well  as  the  copper  mines  which 
make  the  district  so  famous.  There  are  two  great  classes  of  mineral 
occurrences, — cupriferous  veins,  carrying  more  or  less  silver,  and 
silver  veins,  with  a  manganese  gangue,  which  carry  little  or  no 
copper.  These  two  groups  have  certain  features  in  common.  They 
all  occur  in  granite,  and  are  all  accompanied  by  zones  of  decomposed 
country  rock,  which  run  parallel  to  and  usually  form  the  walls 
of  all  the  large  copper  veins  that  have  been  opened  to  any  great 
depths,  and  which  are  called  porphyry  dikes  by  the  miners,  but 
are  really  granite  altered  by  the  chemical  changes  which  have 
accompanied  the  formation  of  the  lode.  They  all  pitch  vertically  or 
nearly  so,  and  lack  entirely  the  well-defined  walls  and  the  selvages 
which  are  characteristic  of  fissure  veins.  The  cupriferous  veins 
appear  on  the  surface  as  wide  bands  of  quartzose  rock,  much  de 
composed  and  stained  with  gossan.  The  surface  ore  always  carries 
silver,  is  almost  entirely  in  a  free-milling  condition,  and  generally 
in  paying  quantity.  Nearly  all  the  lodes  at  present  worked  for 
copper  were  at  first  worked  for  silver,  and  this  condition  continued 
until  the  water-line  was  reached,  when  the  base  ores — mainly  the 
ordinary  sulphuretted  combinations  of  copper  and  of  copper  and 
iron,  especially  copper  glance  or  vitreous  copper  and  erubescite  or 
variegated,  peacock,  and  horseflesh  ore — set  in.  The  veins  are  of 
great  size,  being  often  thirty  feet  wide  for  several  hundred  feet 
in  length.  The  average  width  of  pay  ore  in  the  copper  veins  is 
stated  to  be  not  less  than  7  feet ;  the  Anaconda — the  widest  of  any 
yet  opened — averages  over  12  feet  of  profitable  ore,  and  in  many 
places  widens  to  30  or  40  feet  for  a  great  distance,  showing  no 
diminution  in  richness  at  the  depth  of  800  feet.  In  a  part  of  theso 
veins — as,  for  instance,  the  Anaconda  and  Liquidation — the  ore  is 
copper  glance  in  a  gangue  of  quartz  and  decomposed  feldspathie 
rock  ;  while  another  type  of  veins,  represented  most  perfectly  by 
the  Parrot  vein,  has  nearly  its  entire  metallic  contents  in  the  form 
of  erubescite.  This  last-mentioned  vein  is  also  of  great  importance 
for  its  silver.  The  veins  of  the  manganese -silver  group  lie  all 
within  a  small  area,  but  are  of  much  interest  and  value.  The 
gangue  is  quartz,  heavily  charged  with  its  various  oxidized  com 
binations  of  manganese,  all  more  or  less  argentiferous,  the  amount 
of  silver  ranging  from  three  or  four  to  several  hundred  ounces  of 
that  metal  per  ton.  In  these  manganese  veins  the  transition  from 
decomposed  oxidized  combinations  to  the  hard  silicate  and  carbonate 
of  that  metal  at  the  water-line  is  as  sudden  and  striking  as  that 
from  oxidized  to  sulphuretted  ores  in  the  previously -mentioned 
class  of  veins.  An  exceptional  occurrence  in  this  district  is  that  of 
the  Gagnon  mine,  of  which  the  gangue  is  chiefly  quartz,  and  the 
ore  argentiferous  zinc  blende. 

There  has  of  late  years  been  a  falling  oft'  in  the  production  of 
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copper  in  Arizona,  but  tins  appears  to  be  due  to  unfavourable 
situation  with  reference  to  a  market  rather  than  to  exhaustion.  The 
Santa  Rita  mines,  in  New  Mexico,  near  the  Arizona  line,  were  the 
first  worked  in  that  region,  but  are  at  present  idle.  The  original 
workings  were  for  metallic  copper,  occurring  near  the  contact  of  a 
bed  of  limestone  with  an  eruptive  rock  resembling  felsite,  the 
whole  deposit  being  one  of  irregular  character.  Near  the  junction 
of  the  felsite  and  the  limestone  there  is  a  series  of  parallel  veins,  in 
which  the  copper  occurs  in  the  form  of  carbonates  and  oxides. 
The  Clifton  district  has  been  the  scene  of  continuous  mining  opera 
tions  since  1872,  and  is  at  present  the  largest  producer  of  copper 
in  the  south-west.  Its  cupriferous  deposits  have  been  divided 
into  three  classes, — those  occurring  in  limestone,  those  associated 
with  porphyry,  and  those  in  the  granite.  The  ores  of  the  first  class 
are  the  red  oxide  in  a  gangue  of  compact  haematite  and  the  carbon 
ates  in  a  gangue  of  brown  manganese  ore.  The  ores  of  the  second 
and  third  class  are  oxides  and  oxysulphides,  changing  into  copper 
glance  at  a  trifling  depth,  and  into  yellow  sulphurets  in  the  deepest 
workings.  The  deposits  are  irregular,  in  some  respects  resembling 
contact  deposits,  and  in  others  the  metalliferous  occurrences  in  the 
North  of  England  lead  mines.  They  are  called  by  many  mining 
geologists  "  pockets " ;  but  other  authorities  consider  them  true 
veins.  The  most  productive  mine  of  the  district — the  Longfellow 
— is  described  as  being  an  almost  vertical  fissure  in  stratified  lime 
stone,  at  or  near  its  junction  with  a  dike  of  felsite. 

TABLE  XIII. — Copper  Production  of  United  States  (in  Tons)  from 
1882  to  1886. 


1882. 

1883. 

1884. 

1885. 

1886. 

Lake  Superior  

25,438 

26,653 

30,961 

32,209 

35,593 

Montana  

4,043 

10,658 

19,238 

30,267 

25,719 

Arizona  

8,029 

11,010 

11,935 

10,137 

6,989 

Other  localities 

2,957 

3,253 

2,574 

1,438 

1,340 

Total  domestic  copper 
From  imported  ores  .  .  . 

40,467 
446 

51,574 
726 

64,708 
1,276 

74,051 
2,271 

69,641 
2,000 

Total  

40,913 

52,300 

65,984 

76,322 

71,641 

Zinc  has  become  within  the  past  few  years  an  important  article 
of  production.  The  ores  are  found  in  very  numerous  localities, 
usually  in  connexion  with  those  of  lead,  both  in  the  Appalachian 
range  and  throughout  the  comparatively  undisturbed  Palaeozoic 
regions  of  the  Mississippi  valley.  The  Illinois  zinc  furnaces  are  at 
Peru,  La  Salle,  and  Collinsville  ;  those  of  Missouri  mostly  at  Caron- 
delet  near  St  Louis,  but  there  is  one  at  Rich  Hill  and  one  at  Joplin. 
Those  of  Kansas  are  at  Pittsburg,  with  the  exception  of  one  at 
Weir  City.  There  is  also  a  small  establishment  at  White  River  in 
Arkansas.  There  are  also  zinc  works  at  Bergen  Point,  N.J.,  and 
at  Bethlehem,  Pa. ,  and  one  small  establishment  in  Tennessee. 

TABLE  XIV.— Total  Zinc  Production  (in  Tons)  from  1881  to  1885. 


1S81. 

1882. 

1883. 

1884. 

1885. 

Illinois  

14,509 

16,250 

15,037 

15,708 

17,345 

Kansas  

4,464 

6,576 

8,500 

7,017 

7,591 

M  issouri  

2,455 

2,232 

5,116 

4,670 

4,175 

Other  States  

5,087 

4,770 

7,018 

7,216 

Total  

30,145 

33,423 

34,413 

36,327 

The  lead  production  was  for  many  years,  as  already  mentioned, 
limited  to  two  districts  near  the  Mississippi, — one,  the  so-called 
"  Upper  Mines,"  covering  an  area  of  3000  to  4000  square  miles 
included  within  the  States  of  Wisconsin,  Iowa,  and  Illinois  ;  the 
other,  the  "Lower  Mines,"  in  south-eastern  Missouri.  The  yield 
of  the  Upper  Mines  reached  its  culminating  point  about  1845  ;  and 
in  1852  it  had  fallen  off  to  about  15,000  tons.  That  of  the  Missouri 
mines  also  fell  olF,  so  far  as  the  south-eastern  district  was  concerned, 
but  the  loss  was  more  than  compensated  by  discoveries  of  ore  in 
south-western  Missouri,  and  later  in  the  adjacent  State  of  Kansas. 
The  production  of  all  these  districts  (the  lead  of  which  contains  but  a 
trace  of  silver)  for  the  years  1880-1884  is  given  by  Mr  E.  A.  Caswell 
as  follows:— 24,700  tons  in  1880,  27,470  in  1881,  25,900  in  1882, 
19,300  in  18S3,  and  17,567  in  1884.'  A  considerable  portion  of  the 
recently  renewed  activity  in  the  Missouri  mines  is  due  to  the  in 
creased  utilization  of  the  zinc  ores  associated  with  the  galena.  The 
numerous  lead  mines  opened  and  worked  in  various  States  in  the 
Appalachian  region,  from  Maine  to  North  Carolina,  have  nearly 
all  proved  unsuccessful.  Yet,  on  the  whole,  the  country  has 
largely  increased  its  prodnct — a  result  due,  chiefly,  to  the  dis 
covery  and  successful  working  of  various  lead  ores  containing 
silver  in  sufficient  quantity  to  pay  for  separation,  in  several  of  the 
Cordilleran  States  and  Territories.  The  total  yield  was  87,340  tons 
in  18SO,  104,540  in  1SS1, 118,650  in  1882,  128,515  in  1883,  124,908 


in  1884,  115,546  in  1885,  distributed  in  1883-84  as  follows  (Table 
XV.):— 


1883. 

1SS4. 

1883. 

1884. 

Utah  

25  900 

25  000 

2  100 

5  350 

Nevada  
Colorado  

5,350 
63  000 

3,570 
56  400 

Arizona  

1,350 
]  500 

'j',400 
1  4°0 

Montana.  

4,500 
5,350 

6,250 
6  700 

Mississippi  Valley.... 
Virginia 

19,300 
190 

17,567 
220 

To  the  non-metallic  mineral  substances  mined  or  quarried  in  the 
United  States,  apart  from  coal  and  petroleum,  which  have  been 
already  considered,  only  very  brief  reference  can  here  be  made. 
The  value  of  the  lime  and  building-stone  used  in  the  country  in 
1885  was,  for  each  of  these  articles,  at  least  as  great  as  that  of  the 
petroleum.  Coal  alone  constitutes  nearly  seven-tenths  of  the  value 
of  the  non-metallic  minerals  mined,  and  coal,  petroleum,  building- 
stone,  and  lime  together  make  up  almost  nineteen-twentieths  of 
the  same  total.  Other  important  articles  are — salt  (value  $4,825,345 
in  1885),  cement  ($3,492,500),  phosphate -rock  ($2,846,064),  and 
limestone  for  flux  in  iron  manufacture  ($1,694,656). 

The  utilization  of  the  brine  springs  of  New  York  and  Virginia  Salt. 
was  begun  towards  the  end  of  the  last  century,  and  has  become  ex 
tensively  developed.  To  this  development  has  been  added  that  of 
similar  saline  resources  in  Ohio  and  Michigan.  Previous  to  this, 
however,  some  salt  had  been  made  by  the  evaporation  of  sea-water 
at  points  along  the  coast,  and  especially  in  the  neighbourhood  of 
Massachusetts  Bay ;  and  the  census  of  1880  showed  still  six  estab 
lishments  of  this  kind  in  existence,  producing  nearly  10,000  bushels 
of  salt  per  annum.  In  California  the  evaporation  of  sea-water  has 
attained  some  importance  (884,443  bushels  in  1880),  the  climatic 
conditions  being  much  more  favourable  than  along  the  northern 
Atlantic.  A  very  small  amount  of  salt  was  also  made  on  the  Florida 
coast.  There  are  various  lakes  and  partially  or  wholly  dried-up 
beds  of  former  lakes  in  the  Cordilleran  region,  which  are  capable 
of  furnishing  a  large  quantity  of  salt,  and  some  of  these  have  been 
worked  to  a  limited  extent  for  use  in  metallurgy.  By  far  the  larger 
portion  of  the  salt  manufactured  in  the  United  States  comes  from 
the  evaporation  of  brine,  obtained  by  boring.  The  produce  of  the 
four  brine-producing  States  (in  bushels  of  56  lb)  is  given  as  follows 
in  the  census  report  for  1880  : — Michigan,  12,425,885  ;  New  York, 
8,748,203;  West  Virginia,  3,105,333;  Ohio,  2,650,301;  total, 
26,929,722;  total  production  of  all  the  States,  29,800,298.  The 
New  York  salt  region  is  in  the  centre  of  the  State,  near  Syracuse. 
The  brine  is  obtained  in  a  detrital  deposit,  varying  in  size  from  the 
coarsest  gravel  to  the  finest  sand,  which  fills  depressions  in  the 
Onondaga  or  Salina  shales,  to  the  depth  in  places  of  300  or  400 
feet.  These  shales  are  of  Upper  Silurian  age.  No  rock-salt  has 
been  struck  by  boring  ;  but  farther  west,  at  various  points  in  New 
York,  Canada,  and  Michigan,  the  presence  of  large  bodies  of  salt 
has  been  proved  by  the  aid  of  the  diamond  drill.  As  yet,  however, 
this  source  of  supply  has  only  been  utilized  to  a  limited  extent. 
The  salt  of  Michigan  comes  from  several  distinct  geological  horizons. 
The  uppermost  one  is  in  the  Coal-measures,  the  next  lower  in  the 
Lower  Carboniferous,  and  the  lowest  in  the  Onondaga  or  Salina 
salt  group,  the  salt-bearing  formation  of  New  York.  It  is  only  in 
the  last-named  formation  that  rock-salt  has  been  found  in  Michigan, 
namely,  at  Bay  City,  on  Saginaw  Bay,  where,  at  a  depth  of  2085 
feet,  a  bed  of  salt  115  feet  in  thickness  was  bored  through.  In 
the  Saginaw  valley  salt  can  be  produced  more  cheaply  than  any 
where  else  in  the  country  ;  the  business  of  salt-making  is  asso 
ciated  with  that  of  sawing  lumber,  and  the  refuse  of  the  saw-mills 
feeds  the  fires  und_er  the  salt-pans. 

The  following  table  (XVI.)  shows  the  value  of  the  metallic  pro 
ducts  of  the  United  States  for  the  years  1882,  1883,  1884,  and  1885, 
as  reported  by  the  chief  of  the  Division  of  Mining  Statistics  of  the 
United  States  Geological  Survey  : — 


1882. 

1883. 

1884. 

1885. 

Pig-iron    

'  §106,336  429 

$91  910  200 

$73  761  624 

$64  712  400 

Silver  

46,800  000 

46  200  000 

48,800  000 

51  600  000 

Gold    

32,500,000 

30,000,000 

30,800,000 

31  801  000 

Copper   . 

16  038  091 

18  064  807 

18,106  162 

18  2<*°  *vio 

Lead    

12,624  550 

12  322,719 

10,537  042 

10  46<t  431 

Zinc    

3,646,620 

3,311,106 

3,422,707 

3  539  856 

Mercury     

1,487,042 

1  253  632 

9^>6  QOT 

979  ISO 

Nickel  

309,77V 

52,920 

48  412 

191  753 

Antimony  

12,000 

Platinum    

600 

600 

450 

187 

Aluminium    

875 

1,350 

2,550 

$219,755,109 

$203,116,859 

8180,414,074 

$181,589,365 

The  value  of  the  iron  is  the  spot  value  ;  that  of  the  gold  and 
silver  the  coining  value  ;  that  of  the  copper,  lead,  and  zinc  Ilie 
value  at  New  York ;  and  that  of  the  mercury  the  value  at  S^u 
Francisco. 

The  total  values  of  the  mineral  products  of  the  United  States 
for  the  same  years  are  returned  on  the  same  authority  as  amount 
ing  respectively  to  §235,461,580,  $249,049,889,  $226,800,674,  and 
$246,901,991.  (J.  D.  W.) 
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POPULATION. 


Growth 
of  the 
popula 
tion. 


The  population  of  the  English  colonies  in  North  America  was  at 
no  time  definitely  ascertained.  In  his  History  of  the  Constitution, 
Mr  G.  T.  Curtis  presents  a  table  showing  the  estimated  numbers 
in  the  several  States  as  that  used  by  the  "  Federal  Convention"  of 
1787.  By  this  the  aggregate  population  is  put  at  2,781,000.  By 
the  first  census  of  the  United  States,  however,  taken  in  1790,  the 
population  was  ascertained  to  be  then  3,929,214.  The  second  census, 
in  1800,  showed  a  population  of  5,308,483  ;  and  the  third,  that 
of  1810,  showed  another  prodigious  advance,  the  register  reading 
Watson's  7,239,881.  An  important  prediction  in  the  history  of  population 
predic-  js  that  of  Elkanah  Watson,  of  New  York,  who  in  1815  under 
took  to  project  the  population  of  the  United  States  from  1820  to 
1900.  The  following  are  his  figures  for  the  period  1820  to  1850 
(Table  I.),  in  comparison  with  the  actual  results  of  the  successive 
enumerations : — 


tious. 


1S20. 

1830. 

1840. 

1850. 

Watson  

9,625,734 

12,833,fi4'> 

17,116,526 

23,185,368 

The  census  

9,633,822 

12,860,020 

17,069,463 

23,191,876 

Watson's  error  

—8,088 

—32,375 

+47,073 

—6,508 

No  similar  series  of  statistical  predictions  ever  attained  such  a 
degree  of  verification,  or  commanded  equal  interest  or  admiration. 
But  quite  as  remarkable  as  the  fulfilments  of  the  earlier  estimates 
have  been  the  failures  in  the  later  ones,  as  shown  by  the  corre 
sponding  figures  for  1860  to  1900  (Table  II.) :— 


I860. 

1870. 

1880. 

1890. 

1900 

Watson  

31.753,824 

42,328,432 

56,450,241 

77,266,989 

100,355,985 

31,443,321 

38,558,371 

50,155,783 

Watson's  error. 

+310,503 

+  3,770,061 

+  6,294,458 

Condi-  Watson's  estimates  came  so  true  during  the  earlier  decades  be- 
tions  of  cause  of  the  remarkable  steadiness  of  the  conditions  then  controlling 
increase,  population.  In  1790  there  were  about  600,000  white  families  in 
the  United  States.  Speaking  broadly,  there  were  few  very  rich, 
and,  except  from  the  effects  of  intemperance  or  the  premature  death 
of  the  breadwinner,  there  were  few  very  poor.  Food  was  abundant. 
Both  social  traditions  and  the  religious  beliefs  of  the  people  en 
couraged  fecundity.  The  country  enjoyed  domestic  tranquillity. 
All  this  while,  too,  the  land  was  but  partially  settled.  Mechanical 
labour  was  scarce,  and  even  upon  the  farm  it  was  difficult  to  com 
mand  hired  service,  almost  the  only  farm  labourers  down  to  1850, 
in  the  north,  being  young  men  who  went  out  to  work  for  a  few 
years  to  get  a  little  ready  money  to  marry  upon.  The  conditions 
recited  are  such  as  would  allow  population  to  expand  without  re 
striction.  The  change  that  was  inevitable  came  between  1840  and 
1850.  That  the  reduction  in  the  birth-rate  coincided  with  a  cause 
which  was  regarded  as  certain  to  quicken  the  increase  of  population, 
namely,  the  introduction  of  a  vast  body  of  fresh  peasant  blood  from 
Europe,  affords  another  instance  in  proof  that,  even  in  this  matter 
of  population,  moral  are  far  more  potent  than  physical  causes. 

The  accessions  between  1840  and  1850  from  Ireland  and  Germany 
were  enormous,  the  total  immigration  rising  to  1,713,251  against 
599,125  during  the  decade  preceding,  and  against  only  143,439  from 
1820  to  1830.  And  these  people  came  in  condition  to  breed  with 
unprecedented  rapidity,  under  the  stimulus  of  an  abundance,  in 
regard  to  food,  shelter,  and  clothing,  such  as  the  most  fortunate 
of  them  had  never  known.  Yet,  in  spite  of  these  accessions,  the 
population  of  the  country  realized  a  slightly  smaller  proportion  of 
gain  than  when  the  foreign  arrivals  were  almost  insignificant. 

The  change  which  produced  this  falling  off  from  the  traditional 
rate  of  increase,  namely,  about  3  per  cent,  per  annum,  was  that  from 
the  simplicity  of  the  early  times  to  comparative  luxury,  involving 
a  rise  in  the  standard  of  living,  the  multiplication  of  artificial  neces 
sities,  the  extension  of  a  paid  domestic  service,  the  introduction 
of  women  into  factory  labour.  For  a  time  the  retardation  of  the 
normal  rate  of  increase  among  the  native  population  was  concealed 
from  view  by  the  extraordinary  immigration.  During  the  decade 
1850  to  1860  the  foreign  arrivals  rose  to  the  enormous  total  of 
2,579,580,  till  it  came  about  that  almost  one-seventh  of  the  popula 
tion  of  the  country  consisted  of  persons  born  abroad.  And  among 
this  class  no  influence  was  yet  exerted  in  restriction  of  population. 
Yet  in  spite  of  the  arrival  of  4,292,831  foreigners  between  1840  and 
1860,  of  whom  3,500,000  survived  at  the  latter  date,  having  had 
three  (perhaps  four)  million  children  born  to  them  on  the  soil,  the 
census  returns  of  1860  showed  a  falling  off  from  Watson's  predic 
tion  of  310,503.  At  the  time  that  prediction  was  made  (1815) 
the  arrivals  at  ports  of  the  United  States  had  averaged  about  5000 
per  annum.  Had  the  reinforcement  from  the  outside  been  enhanced 


only  proportionally  to  the  increase  within,  the  figures  for  1860 
would  have  found  Watson's  estimate  wrong  by  several  millions. 

The  ten  years  from  1860  to  1870  witnessed  the  introduction  of  a 
new  force  operating  to  bring  down  the  rate  of  national  increase, 
namely,  the  war  of  secession.  The  superintendent  of  the  ninth 
census,  1870,  presented  a  computation  of  the  effects  of  this  cause, — 
first,  through  direct  losses,  by  wounds  or  disease,  either  in  actual 
service  of  the  army  or  navy,  or  .in  a  brief  term  following  discharge ; 
secondly,  through  the  retardation  of  the  rate  of  increase  in  the 
coloured  element,  due  to  the  privations,  exposures,  and  excesses 
attendant  upon  emancipation ;  thirdly,  through  the  check  given  to 
immigration  by  the  existence  of  war,  the  fear  of  conscription,  and 
the  apprehension  abroad  of  results  prejudicial  to  the  national 
welfare.  The  aggregate  effect  of  all  these  causes  was  estimated 
as  a  loss  to  the  population  of  1870  of  1,765,000.  Finally,  the  tem 
porary  reduction  of  the  birth-rate,  consequent  upon  the  withdrawal 
of  perhaps  one-fourth  of  the  natural  militia  (males  of  18  to  44  years) 
during  two-fifths  of  the  decade,  may  be  estimated  at  perhaps  three- 
quarters  of  a  million.  From  these  computations  it  would  appear 
that,  had  the  war  of  1861-65  not  broken  out,  the  population  of  1870 
would  still,  in  spite  of  accessions  from  abroad  and  of  the  quickened 
fecundity  of  the  newly  arrived  elements,  have  shown  a  large  de 
ficiency  from  the  numbers  estimated  by  Watson. 

The  tenth  census  put  it  beyond  doubt  that  economic  and  social 
forces  had  been  at  work,  reducing  the  rate  of  multiplication.  The 
ascertained  population  of  1880  was  50,155,783,  against  the  estimated 
56,450,241.  Yet  no  war  had  intervened;  the  industries  of  the 
land  had  flourished  ;  the  advance  in  accumulated  wealth  had  been  - 
beyond  all  precedent ;  immigration  had  increased  to  2,944,695  for 
the  decade.  It  is  hazardous  to  speak  of  the  future  ;  but  the  most 
reasonable  computation  which  can  at  present  be  made  fixes  the 
population  of  1900  at  about  eighty  millions,  or  twenty  millions 
less  than  the  estimate  of  Watson. 

The  achievement  of  independence  found  the  people  of  the  United  Geo- 
States  owning  the  entire  country  between  the  Gulf  and  the  Great  graphical 
Lakes,  excepting  only  Florida,  as  far  to  the  west  as  the  Mississippi ;  process 
but  the  actual  settlements  were,  with  a  few  minor  exceptions,  con-  of 
fined  to  a  narrow  strip  of  territory  along  the  Atlantic  shore.     The  national 
depth  of  settlement,  from  the  coast  inland,  varied  greatly,  ranging  growth, 
from  what  would  be  involved  in  the  mere  occupation  of  the  shore  See  Plato 
for  fishing  purposes  to  a  body  of  agricultural  occupation  extending  VII. 
back  to  the  base  of  the  great  Atlantic  chain. 

If  we  trace  the  western  boundary  of  the  body  of  continuous 
settlement  at  that  time,  we  find,  beginning  at  the  north-east, 
sparse  settlements  extending  along  the  entire  seaboard  to  the  New 
Hampshire  line.  The  southern  two-thirds  of  New  Hampshire  and 
nearly  all  Vermont  were  thinly  covered  by  population.  Reaching 
New  York,  the  line  of  population  branched  off  from  the  Hudson, 
north  of  the  Mohawk,  the  westward  tide  flowing  through  a  broad 
gap  between  the  Adirondacks  and  the  Catskills,  which  constitutes 
the  northernmost  of  four  main  paths  along  which  migration  has 
historically  taken  place.  Spreading  over  central  New  York, 
population  had  already  covered  the  valley  of  the  Mohawk  and  the 
region  of  the  interior  lakes.  In  Pennsylvania  population  had 
spread  north-westward,  occupying  not  only  the  Atlantic  plain  but 
also,  with  sparse  settlements,  the  region  traversed  by  the  numerous 
parallel  ridges  of  the  eastern  portion  of  the  Appalachians.  We 
omit,  for  the  moment,  consideration  of  the  settlements  around  the 
junction  of  the  Allegheny  and  the  Monongahela  rivers,  represent 
ing  an  overflow  through  the  second  of  the  four  great  channels  of 
population, — that,  namely,  which  crosses  southern  Pennsylvania, 
western  Maryland,  and  northern  Virginia,  parallel  to  and  along  the 
course  of  the  upper  Potomac.  Omitting  then  this,  which  we  may 
term  the  Pittsburgh  group,  we  find,  in  Virginia,  that  sparse  settle 
ments  had  in  1790  extended  westward  beyond  the  Blue  Ridge,  and 
into  what  is  now  West  Virginia,  on  the  western  slope  of  the  Alle- 
ghany  Mountains,  while  another  narrow  tongue  of  population  had 
penetrated  south-westwards,  down  to  the  head  of  the  Tennessee 
river,  in  the  great  Appalachian  valley,  having  found  out  the  third 
of  the  four  main  channels  alluded  to.  In  New  Carolina  settlement 
was  still  limited  by  the  base  of  the  Appalachians.  Georgia  Avas  as 
yet,  owing  to  the  presence  of  Indian  tribes,  only  occupied  to  the 
depth  of  about  two  counties  along  the  Savannah  river.  The  re 
servations  of  the  Red  Men  still  prevented  population  from  moving 
westward  along  the  fourth  of  the  great  natural  paths  alluded  to, — 
namely,  that  around  the  southern  end  of  the  Appalachian  chain. 

In  the  preceding  rapid  survey  of  the  new  nation  four  groups 
have  been  omitted, — the  first,  the  Pittsburgh  group,  in  south 
western  Pennsylvania  ;  the  second,  the  smallest,  in  West  Virginia, 
upon  the  Ohio  and  Kanawha  rivers  ;  the  third,  and  by  far  the 
largest,  in  northern  Kentucky,  upon  the  Ohio  river,  comprising 
about  11,000  square  miles  ;  and  the  fourth  upon  the  Cumberland 
river,  in  Tennessee.  The  existence  of  these  outlying  groups  ot 
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popxilation  in  1790  bore  witness  to  the  daring  and  even  reckless 
courage  of  the  American  pioneer. 

1790.  In  addition  there  were  in  1790  a  score  or  more  of  small  posts 

or  incipient  settlements,  mainly  of  French  origin,  scattered  over 
what  was  then  an  almost  unbroken  wilderness.  Among  these  were 
Detroit,  Vincennes,  Kaskaskia,  Prairie  Du  Chien,  Machinac,  and 
Green  Bay.  The  entire  settled  area  at  the  first  census  is  computed 
to  have  been  239,935  square  miles,  which,  witli  an  aggregate  popu 
lation  of  3,929,214,  would  yield  an  average  density  of  16 '4  persons 
to  the  square  mile.  The  centre  of  population,  as  that  phrase  is 
commonly  understood,  rested  east  of  Baltimore. 

1800.  The   census  of  1800  showed  a  total  settled  area  computed  at 

305,708  square  miles,  including  all  outlying  tracts.  As  the  popu 
lation  had  risen  to  5,308,483,  the  average  density  of  settlment  had 
become  17 '4.  The  centre  of  population  had  moved  41  miles  west, 
along  the  39th  parallel  of  latitude. 

1810.  The  map  of  1810  shows  a  vast  change,  owing  to  the  acquisition  of 

Louisiana  from  France  ;  the  settled  area  was  407,945  square  miles, 
which,  with  an  ascertained  population  of  7,239,881,  gave  an  average 
of  17  '7  persons  to  the  square  mile.  It  is  remarkable  that  the  Ameri 
can  people,  in  nearly  doubling  their  numbers  between  1790  and  1810, 
only  increased  the  average  density  of  settlement  from  16 '4  to  17 '7. 
At  the  latter  date  we  find  the  hills  of  western  New  York  now 
almost  entirely  covered  with  population,  which  has  spread  along 
the  southern  shore  of  Lake  Erie,  well  over  into  Ohio,  effecting  a 
junction  with  the  previously  existing  body  of  settlement  about  the 
forks  of  the  Ohio.  The  occupation  of  that  river  has  become  com 
plete  from  its  source  to  its  mouth,  with  the  exception  of  small 
gaps  below  the  entrance  of  the  Tennessee.  The  early  Kentucky 
settlements  have  expanded  in  every  direction,  until  almost  the 
entire  State  is  covered,  while  that  body  of  population  has  been 
extended  southwards  to  the  Tennessee,  in  what  is  now  northern 
Alabama.  In  Georgia  settlement  is  still  held  back  by  the  presence 
of  the  Creek  and  Cherokee  Indians,  although  a  treaty  with  the 
former  tribe  in  1802  has  opened  up  portions  of  the  State,  which 
have  been  eagerly  occupied.  In  Ohio  the  movements  of  popula 
tion  northward  from  the  river  of  that  name  and  westward  from 
Pennsylvania  have  carried  forward  the  line  of  settlement,  until  it 
comprises  two-thirds  of  the  State.  Michigan  and  Indiana,  still  Terri 
tories,  remain  virgin  soil,  with  the  exception  of  a  little  strip  around 
Detroit,  and  a  small  area  in  the  south-western  part  of  Indiana.  St 
Louis  has  been  transferred,  by  the  purchase  of  Louisiana,  from  a 
foreign  jurisdiction  to  that  of  the  United  States,  and  has  become  an 
important  centre  of  population,  settlements  having  spread  from  it 
northward  to  above  the  mouth  of  the  Missouri,  and  southward, 
along  the  Mississippi,  to  the  mouth  of  the  Ohio.  At  the  mouth  of 
the  Arkansas  is  found  a  similar  body  of  population.  Looking 
still  farther  south,  settlements  are  observed  in  the  newly  organized 
Territory  of  Orleans,  extending  across  the  Mississippi  to  its  left 
bank,  and  reaching  up  to  the  site  of  Vicksburg. 

1820.  In  1820,  at  the  fourth  census,  the  population  had  become  9,633,822; 

the  area  of  settlement  had  reached  588,717  square  miles,  yielding 
an  average  density  of  18  "9.  The  effect  of  the  westward  movement 
during  the  decade  had  been  to  move  the  centre  of  population  50 
miles,  still  on  the  39th  parallel. 

1830.  In  1830  the  area  of  settlement  was  632,717  square  miles,  yielding, 

with  an  aggregate  population  of  12,866,020,  an  average  density  of 
20'3.  The  centre  of  population  had  passed  westward  only  30  miles, 
the  energies  of  the  people  having  been  given  largely  to  filling  up 
the  already  included  areas.  The  most  noticeable  changes  are  in 
the  south.  In  Georgia  the  settlements  have  spread  westward,  across 
the  entire  breadth  of  the  State,  where  they  have  struck  against  the 
barrier  of  the  diminished  Creek  reservation.  Stopped  at  this  point, 
they  have  moved  downwards  into  the  south-west  corner  of  the  State, 
and  over  the  boundary  line  into  Florida,  recently  acquired  from 
Spain.  No  general  advance  is  to  be  noted  in  Mississippi,  owing 
to  the  continued  presence  of  the  Choctaw  and  Chickasaw  nations. 
The  Alabama  group  has  widened  and  deepened,  until  perhaps  two- 
thirds  of  the  State  is  covered.  In  Mississippi  the  chief  growth  has 
been  through  a  broad  belt,  up  the  river  of  the  same  name,  reaching 
to  the  present  site  of  Kansas  City.  Population  has  progressed  north 
ward  in  Illinois,  until  more  than  half  the  State  is  covered  ;  while 
Indiana  and  Ohio  have  greatly  reduced  their  vacant  areas. 

1840.  The  settled  area  of  1840  was  807,292  square  miles;  the  popu 

lation  was  17,069,453,  the  average  density  21 '1.  The  centre  of 
population  had  moved  55  miles,  almost  exactly  due  west.  The 
most  marked  changes  during  the  ten  years  had  been  in  Georgia, 
Alabama,  and  Mississippi,  whence  the  Indian  tribes — Cherokees, 
Creeks,  Chickasaws,  and  Choctaws — had  been  removed  to  the 
Indian  Territory.  Now,  at  last,  we  see  population  taking  the 
southernmost  of  the  four  western  routes  of  migration, — that  round 
the  lower  end  of  the  Appalachian  chain.  In  northern  Illinois,  the 
Sac  and  Fox  and  Pottawatamie  tribes  having  been  removed  to  the 
Indian  Territory,  their  country  has  been  promptly  taken  up ;  and 
we  now  find  settlements  carried  over  the  whole  extent  of  Indiana 
and  Illinois,  and  northwards  across  Michigan  and  Wisconsin,  as  far 
as  the  43d  parallel.  Population  has  passed  the  Mississippi  into 


Iowa  Territory,  and  occupies  a  broad  belt  up  and  down  that  stream. 
In  Missouri  the  settlements  have  spread  northwards  from  the  Mis 
souri  river  nearly  to  the  boundary  of  the  State,  and  in  the  opposite 
direction  until  they  cover  most  of  the  southern  portion,  making 
connexion  with  the  settlements  in  Arkansas.  Population  has  largely 
increased  in  Florida ;  but  the  southern  portion  of  the  State  remains 
unoccupied,  owing  to  the  hostility  of  the  Seminole  Indians. 

Between  1840  and  1850  the  limits  of  the  United  States  had  been  1850. 
greatly  extended  by  the  annexation  of  Texas  and  the  territory  ceded 
by  Mexico  in  the  treaty  of  Guadalupe  Hidalgo,  these  acquisitions 
embracing  an  area  larger  than  the  original  area  of  the  United  States 
as  defined  by  the  treaty  of  1783.  The  frontier  of  population  now 
rests  on  the  Missouri  through  a  great  north  and  south  extent;  and 
this  date  thus  marks  the  natural  division  of  the  history  of  popula 
tion  in  the  United  States  into  two  parts.  The  map  of  1850  does 
indeed  show  a  few  settlements  on  the  newly  acquired  Pacific  coast, 
sparsely  covering  perhaps  30,000  square  miles,  with  mining  camps 
from  a  few  weeks  to  a  year  old,  comprising  in  all  about  100,000 
souls.  But  these  small  and  distant  groups  may,  in  a  survey  like 
the  present,  be  disregarded.  In  this  great  journey  of  the  English 
race  to  the  Missouri  we  have  seen  the  population  increase  from 
3,929,214  to  23,191,876  ;  the  settled  area  has  increased  from 
239,985  square  miles  to  979,249.  The  territory  of  the  United 
States  has  grown,  through  purchase  and  war,  from  827,844  to 
2,980,961  sqxiare  miles.  The  original  thirteen  States  have  become 
thirty.  The  centre  of  population  has  moved  westward,  during  sixty 
years,  over  the  space  of  276  miles,  notwithstanding  the  deepening " 
of  agricultural  settlement  in  the  older  portions  of  the  country  and 
the  growth  of  large  commercial  towns  upon  the  seaboard,  which 
have  raised  the  average  density  to  23  -7  persons  to  the  square  mile. 

In  1860  the  population  of  the  Pacific  coast  settlements  (about  I860. 
100,000  in  1850)  had  risen  to  about  620,000,  covering  sparsely 
about  100,000  square  miles.  In  the  east  the  great  fact  observed 
is  the  extension  of  settlement,  for  the  first  time,  beyond  the  line 
of  the  Missouri.  The  movement  up  the  slope  of  the  great  plains 
has  begun.  Into  Kansas  and  Nebraska,  especially  the  former, 
settlers  are  pouring  rapidly,  under  the  influence  of  the  fierce 
struggle  which  is  being  waged  to  determine  the  political  character 
of  those  Territories.  Population  has  reached  even  beyond  the  97th 
meridian.  In  the  south  Texas  has  filled  up  still  more  rapidly, 
its  extreme  settlements  reaching  to  the  100th  meridian.  The 
small  groups  about  St  Paul,  in  Minnesota,  have  spread  in  all 
directions,  after  forming  a  broad  band  of  union  with  the  main 
body  of  population,  down  the  line  of  the  Mississippi.  In  Iowa 
population  has  crept  steadly  north-westward,  along  the  course  of 
the  drainage,  until  the  State  is  nearly  covered.  Following  up  the 
Missouri,  settlers  have  crossed  into  the  south-eastern  corner  of  the 
present  Territory  of  Dakota.  In  Wisconsin  the  settlements  have 
moved  at  least  one  degree  farther  north.  In  the  upper  peninsula 
of  Michigan  the  little  settlements  which  appeared  in  1850,  in  the 
upper  region  around  Keweenaw  Point,  have  extended  and  increased 
in  density  as  that  mining  region  has  developed  in  importance. 
The  hitherto  unsettled  regions  in  southern  Missouri,  north-eastern 
Arkansas,  and  north-western  Mississippi  have  become  sparsely 
covered.  The  entire  occupied  area  of  1860  is  1,194,754  square  miles ; 
the  population  is  31,443,321,  and  the  average  density  26'5.  The 
centre  has  moved  81  miles  westward  since  1850. 

The  year  1870  found  the  nation  undivided,  with  an  aggregate  1870. 
population  of  38,558,371,  occupying  1,272,239  square  miles,  the 
average  density  being  30  "3.  The  new  Cordilleran  and  Pacific  coast 
settlements,  beyond  the  100th  meridian,  com  prising  about  1,000, 000 
souls,  occupying  about  120,000  square  miles,  have  arranged  them 
selves,  rudely,  in  three  longitudinal  belts.  The  most  eastern  of 
these  lies  in  central  Colorado,  New  Mexico,  and  Wyoming,  and 
along  the  eastern  base  of  the  Rocky  Mountains.  Population  was 
first  largely  attracted  thither  in  1859  and  1860  by  the  discovery  of 
mineral  deposits,  and  has  been  retained  there  by  the  richness  of 
the  soil  and  the  abundance  of  water  for  irrigation.  The  second 
belt  is  that  of  Utah,  settled  by  the  Mormons.  This  community 
differs  radically  in  character  from  other  Rocky  Mountain  settle 
ments,  being  essentially  agricultural,  the  mining  industries  having 
been  discountenanced  as  tending  to  fill  their  "  Promised  Land"  with 
Gentile  adventurers.  The  settlements  here  in  1870  extended  from 
southern  Idaho  southward,  through  central  Utah,  into  northern 
Arizona.  With  the  exception  of  the  two  considerable  towns  of 
Ogden  and  Salt  Lake,  they  consisted  mainly  of  scattered  hamlets 
and  small  villages,  around  which  were  grouped  the  farms  of  the 
several  communities.  The  third  belt  is  that  in  the  Pacific  States 
and  Territories,  extending  from  Washington  Territory  southward 
to  southern  California,  and  eastward  to  the  systems  of  "Sinks,"  so 
called,  in  western  Nevada.  This  highly  complicated  body  of  popu 
lation  owes  its  existence  to  the  mining  industry.  Beginning  in 
1849,  it  has  grown  through  successive  mineral  discoveries,  although 
more  than  one  of  its  chief  seats  in  earlier  days  have  long  since  become- 
deserted  camps,  more  dreary  even  than  before  the  white  man  came. 
Latterly  tire  value  of  this  region  to  the  agriculturist  has  been  recog 
nized,  and  the  occupations  of  the  inhabitants  are  undergoing  a 
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marked  change.  These  three  longitudinal  belts  comprised  nine- 
tenths  of  the  population  of  1870  which  was  west  of  the  general 
frontier  line.  The  remainder  were  scattered  about  in  the  valleys 
and  on  the  mountains  of  Montana,  Idaho,  and  Arizona,  in  military 
posts,  in  isolated  mining  camps,  and  on  cattle  ranches. 

In  the  east  the  traditional  westward  movement  proceeded  at  less 
than  its  usual  rate  during  1860-70.  Whereas  the  centre  of  popu 
lation  moved  81  miles  in  1850-60,  it  accomplished  a  journey  of  only 
42  miles  in  the  succeeding  decade.  In  part  this  was  due  to  the  dis 
couragement  of  pioneer  enterprise  by  the  state  of  war,  portions  of 
the  frontier  being  involved  in  Indian  hostilities,  or  becoming  the 
scene  of  guerilla  atrocities,  all  the  way  from  Minnesota  to  Arizona; 
in  part,  to  the  absorption  into  the  army  of  the  restless  portion  of 
the  population  which  had  been  wont  to  lead  the  race  in  opening  up 
new  regions.  In  larger  part,  however,  it  was  due  to  the  prodigious 
growth,  under  the  artificial  encouragement  afforded  by  war,  of  the 
manufacturing  industries  of  the  east.  Nevertheless,  in  southern 
Minnesota  population  had  gone  to  the  boundary  of  the  State,  and 
had  poured  up  the  Big  Sioux  river  in  south-eastern  Dakota ;  Iowa 
had  become  entirely  occupied ;  through  Kansas  and  Nebraska  popu 
lation  had  moved  westward,  following,  in  general,  the  courses  of 
the  larger  streams  and  of  the  newly  constructed  Pacific  railroads. 
1880.  The  tenth  census  (1880)  disclosed  a  population  of  50,155,783. 

The  first  tiling  which  strikes  one  is  the  vast  extent  of  territory 
brought  under  occupation  for  the  first  time.  The  settled  area  has 
risen  sharply  to  1,569,570  square  miles,  so  that,  with  nearly  twelve 
millions  added  to  the  population,  the  average  density  of  settlement 
has  only  increased  from  30'3  to  32.  The  settlements  in  the  Cordil- 
leran  regions  and  on  the  Pacific  show  enormous  accessions  of  occu 
pied  territory.  In  the  east  we  note  changes  which  are  far  greater  in 
absolute  importance,  though  less  conspicuous  in  comparison  with 
the  extent  of  previously  existing  settlement.  In  Kansas  and  Ne 
braska  a  broad  tide  has  spread  westward  over  the  plains,  annexing 
vast  tracts  before  unoccupied.  At  several  points  the  pioneer  line 
has  reached  the  boundary  of  the  Humid  Region,  so  that  further 
extension  must  hereafter  be  governed  by  the  supply  of  water  in  the 
streams.  Hence  we  already  see  the  principal  river  marked  by  long 
ribbon-like  bands  of  population.  In  Minnesota  and  east  Dakota  the 
building  of  railroads  and  the  remarkable  wheat-producing  capa 
bilities  of  the  region  have  caused  a  rapid  development  of  popula 
tion.  Besides  the  agricultural  region  of  east  Dakota,  we  note  the 
formation  of  a  body  of  settlement  in  the  Black  Hills,  in  the  south 
west  corner,  the  result  of  important  discoveries  of  gold  deposits. 
In  Wisconsin  the  unsettled  area  has  rapidly  decreased  as  railroad 
construction  has  advanced.  In  the  upper  peninsula  of  Michigan 
the  copper  and  iron  interests,  and  the  railroads  which  subserve  them, 
have  peopled  a  large  extent  of  territory.  I  n  the  lower  peninsula  not 
only  have  settlements  surrounded  the  head  of  the  peninsula,  but 
there  remains  only  a  small  body  of  unsettled  lands  in  the  interior, 
the  vast  pine  forests  having  been  swept  away  by  the  activity  of  the 
lumbering  industry.  In  the  south  Texas  has  made  great  strides, 
through  the  extension  of  railroads  and  the  development  of  the  cattle 
and  sheep  interest.  The  unsettled  area  in  the  peninsula  of  Florida 
has  decreased  decidedly,  while  the  vacant  spaces  heretofore  seen 
along  the  upper  coast  of  Florida  and  Louisiana  have  disappeared. 
The  centre  of  population  moved  58  miles  westward  between  1870 
and  1880,  making  the  total  journey  457  miles  since  1790. 

The  following  tables  (III.,  IV.)  show  the  distribution  of  popu 
lation  by  drainage  basins  and  according  to  altitude : — 


Popula 
tion  by 
drainage 
basins. 


Drainage  Basin. 

Area  in 
Square  Miles. 

Population,  1880. 

Total. 

Per  Sq.  Mile. 

61,830 
83,020 
132,040 
175,340 
1,725,980 

3,788,334 
9,240,897 
4,114,563 
5,684,147 
25,884,117 

61  2 
HIM 
31-2 
32-4 
14-9 

22-4 
1-0 
1-9 

Middle  Atlantic  coast  

South  Atlantic  coast  

Great  Lakes  

Gulf  of  Mexico  

Total  Atlantic  

2,178,210 
228,150 
619,240 

48,717,293 
227,107 
1,211,383 

Great  Basin  

Pacific  Ocean  

Total  

3,025,600 

50,155,783 

16-6 

Popula 
tion  ac 
cording 
to  alti 
tude. 


Height  above 
Sea-Level,  in 
Feet. 

Population 
of  the  Group. 

Per  Cent  of 
Total  Popula 
tion  within 
the  Group. 

Population 
below  each 
Contour. 

Per  Cent,  of 
Population 
below  each 

Contour. 

0-100 

9,152,296 

18-25 

9,152,296 

18-25 

100-500 

10,776,284 

21-48 

19,928,580 

39-73 

500-1000 

19,024,320 

37-93 

38,952,900 

77-66 

1000-1500 

7,904,780 

15-76 

46,857,680 

93-42 

1500-2000 

1,878,715 

3-75 

48,736,395 

97-17 

2000-3000 

664,923 

1-33 

49,401,318 

98-50 

3000-4000 

128,544 

•26 

49,529,862 

98-76 

4000-5000 

167,236 

•33 

49,697,098 

99-09 

5000-6000 

271,317 

•54 

49,968,415 

99-63 

6000-8000 

109,497 

•22 

50,077,912 

9985 

8000  and  over 

77,871 

•15 

50,155,783 

100 

From  the  latter  table  it  appears  that  nearly  one-fifth  of  the 
inhabitants  of  the  country  lived  below  100  feet,  i.e.,  along  the  imme 
diate  seaboard  and  in  the  swampy  alluvial  regions  of  the  south ; 
more  than  two-fifths  lived  below  500  feet,  more  than  three-fourths 
below  1000  feet,  while  97  per  cent,  lived  below  2000  feet.  Within 
the  area  below  500  feet  is  included  nearly  all  that  part  of  the 
population  which  is  engaged  in  manufacturing,  in  the  foreign  com 
merce  of  the  country,  and  in  the  culture  of  cotton,  rice,  and  sugar. 
The  interval  between  the  500  and  the  1500  contours  comprises  the 
greater  part  of  the  prairie  region  and  the  grain -producing  States  of 
the  north-west.  The  mean  elevation  of  the  surface  of  the  United 
States  is  roughly  computed  at  2600  feet.  The  mean  elevation  of 
the  actual  population  of  1880  is  estimated  at  700  feet. 

At  the  date  of  the  census  of  1880  there  were  6,679,943  persons  Nativity 
residing  in  the  United  States  who  had  been  born  in  foreign  lands,  of  the 
while  at  the  same  time  there  were  9,593,106  born  in  the  United  popula- 
States  who  were  living  in  other  States  than  those  of  their  birth,  tion. 
Generally  speaking,  the  migrations  of  natives  of  the  country  have 
been,  if  not  as  usual  directly  along  parallels  of  latitude,  at  least 
within  the  immediate  zones  of  the  individuals  thus  seeking  new 
homes.     Historically  the  statistics  of  the  foreign   elements  are 
very  incomplete.     For  only  four  censuses  (1850-80)  has  the  place 
of  birth  been  returned  in  the  enumeration  of  inhabitants.     From 
1850  backwards  to  1820  we  have  only  tables  compiled  from  the 
passenger  lists  of  vessels  bringing  in  emigrants,  data  notoriously 
imperfect.     Prior  to  1820  there  are  only  scraps  of  evidence.     The 
following  tables  (V.,  VI.)  show  the  arrivals  at  United  States  ports 
from  1820  to  1850  by  decades,  and  the  total  population  and  total 
number  of  persons  of  foreign  birth,  with  the  proportions  subsisting 
between  the  two,  at  each  of  the  four  censuses  taken  since  this  class 
of  statistics  began  to  be  collected  : — 


Total. 

From 
Germany. 

From 
British  Isles. 

From  Other 
Countries. 

1820-30 
1830-40 
1840-50 

151,000 
699,000 
1,713,000 

8,000 
152,000 
435,000 

82,000 
283,000 
1,048,009 

61,  000 
164,000 
230,000 

Total 
Population. 

Persons  of 
Foreign  Birth. 

Per  Cent, 
of  Foreign. 

1*50 
I860 
1870 
18SO 

23,191,876 
31,443,321 
38,558,371 
50,155,783 

2,244,602 
4,138,697 
5,567,229 
6,679,943 

9-es 

13-1« 
14-44 
13-32 

The  foreign-born  have  settled  mainly  between  the  38th  and  45th 
degrees  of  latitude ;  more  than  two-thirds  of  them  are  found  between 
the  39th  and  43d  degrees. 

The  following  table  (VII.)  shows  the  proportion  per  10,000  of 
the  natives  of  the  foreign  countries  named  : — 


1830. 

1860. 

1870. 

1880. 

Born  in  England  and  Wales  

1,375 
4,285 

1,154 
3,893 

1,124 
3,:)33 

1,117 

2,776 

Scotland  

314 

262 

B53 

255 

2.601 

3,083 

3,037 

2,944 

241 

266 

209 

160 

658 

604 

886 

1,074 

Sweden  and  Norway  
All  other  foreigners.... 

80 

446 

175 

563 

434 
724 

560 
1.114 

The  occupations  most  affected  by  foreigners  will  appear  from  the 
following  table  (VIII.),  in  which  the  units  represent  thousands: — 


Persons  born  in 

Engaged 
in  all 
Occupa 
tions. 

In  Agri 
culture. 

Personal 
or  Pro 
fessional 
Service. 

Trade  find 
Transport 
ation. 

Manu 
facturing. 
Mechanical, 
and  Mining 
Industries. 

United  States  

13,897 

6,858 

3,076 

1,3.52 

2,611 

1,033 

293 

218 

152 

368  - 

979 

140 

415 

138 

284 

Great  Britain  

467 

104 

80 

56 

226 

Sweden  and  Norway 
British  America  

206 
351 

92 
73 

53 
91 

16 
33 

45 
154 

In  the  following  table  (IX.)  a  few  of  the  more  important  single 
occupations  are  selected  for  a  further  comparison  : — 


Germany. 

Ireland. 

Great 
Britain. 

Sweden 
and 
Norway. 

British 
America. 

Agricultural  labourers.  
Fanners  and  planters  
Boot  and  shoe  makers.  
Textile  operatives  

48 
233 
28 
9 

•-'4 
108 
17 
39 

15 
83 
7 
32 

23 
68 
3 
1 

21 
51 
8 
44 

43 

122 

19 

19 

22 

In  iron  and  steel  works  
Labourers  

9 
114 

17 
225 

10 
31 

1 

28 

2 

60 

10 

47 

5 

6 

Railroad  employe's  

10 

33 

7 

5 

6 

Traders  and  dealers  

60 

32 

17 

2 

7 
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The  question  of  the  degree  to  which  foreign  elements  have  con 
tributed  to  the  remarkable  growth  of  population  in  the  United 
States  has  formed  the  subject  of  much  discussion.  In  1870  an 
important  step  towards  the  obtaining  of  adequate  statistical  data 
for  the  solution  of  the  problem  was  made  by  ascertaining,  in  addition 
to  the  number  of  persons  born  abroad,  the  number  having  a  foreign- 
born  father  or  mother,  or  both.  From  this  count  it  appeared  that, 
while  there  were  (1)  5,567,229  persons  resident  in  the  United  States 
who  were  born  in  other  countries,  there  were  (2)  10,521,2-33  who 
had  a  foreign  father,  (3)  10,105,627  who  had  a  foreign  mother,  (4) 
9,734,845  who  had  both  parents  foreign,  and  (5)  10,892,015  who 
had  one  or  both  parents  foreign.1  Another  and  important  step 
was  taken  in  1880,  when  the  census  office  obtained  the  means  of 
determining  the  number  of  persons  one  or  both  of  whose  parents 
had  been  born  in  each  specified  foreign  country.  From  this 
enumeration  it  appeared  that,  while  there  were  then  in  the  United 
States  (1)  6,679,943  persons  who  had  themselves  been  born  abroad, 
there  were  (2)  14,349,310  who  had  a  foreign  father,  (3)  13,585,080 
who  had  a  foreign  mother,  (4)  13,011,646  who  had  both  parents 
foreign,  and  (5)  14,922,744  who  had  one  or  both  parents  foreign. 
In  addition  to  the  above  were  found  33,252  persons,  themselves 
born  abroad,  but  of  parents  native  to  the  United  States.  This 
would  make  the  total  number  of  persons  born  abroad,  and  of  per 
sons  of  foreign  parentage,  14,955,996.  This  aggregate  was  dis 
tributed  as  follows  among  the  chief  nationalities  (Table  X.)  : — 

Persons  having  Irish  fathers 4,529,523 

German     , 4,883,842 

British       , 2,039,808 

„  Scandinavian  fathers 635,405 

„  British  American  fathers 939,247 

fathers  born  in  other  foreign  countries  than  those 

specified 1,321,485 

.,  native  fathers  and  foreign  mothers 573,434 

Foreign  persons,  having  both  parents  native 33,252 

Total 14,955,996 

Persons  having  Irish  mothers 4,448,421 

German    "     4,557,62:' 

,.             British      1,790,200 

„             Scandinavian  mothers 631,309 

British  American  mothers 931,408 

mothers  born  in  foreign  countries  other  than  those 

specified 1,226,113 

„            native  mothers  and  foreign  fathers 1,337,664 

Foreign  persons,  having  both  parents  native 33,252 


Total 14,955,996 

Comparing  these  resiilts  with  the  total  number  of  persons  from 
each  specified  foreign  country  resident  in  the  United  States,  we  find 
that,  for  every  1000  persons  living  in  the  United  States  who  were 
born  in  Ireland,  there  were  in  1880  2442  who  had  an  Irish  father, 
2387  who  had  an  Irish  mother  ;  for  every  1000  persons  born  in 
Germany  there  were  2483  who  had  a  German  father,  2306  who  had 
a  German  mother  ;  for  every  1000  persons  born  in  Great  Britain 
there  were  2223  who  had  a  British  father,  1941  who  had  a  British 
mother  ;  for  every  1000  persons  born  in  Sweden  or  Norway  there 
were  1690  who  had  a  Swedish  or  Norwegian  father,  1671  who  had  a 
Swedish  or  Norwegian  mother  ;  for  every  1000  persons  born  in 
British  America  there  were  1310  who  had  a  British  American 
father,  1292  who  had  a  British  American  mother. 

These  ratios  do  not  accurately  represent  the  comparative  fecundity 
of  the  foreign  population,  unless  reference  be  had  to  the  periods  of 
time  during  which  the  several  elements  have  respectively  formed 
an  important  part  of  the  population  of  the  United  States.  The 
fact  that  for  every  1000  persons  born  in  Ireland  there  were  in  1880 
2442  persons  (including  of  course  the  1000  mentioned),  who  had  an 
Irish  father,  while  for  every  1000  British  Americans  there  were  only 
1310  who  had  a  British  American  father,  would  seem  to  indicate 
that  the  Irish  are  vastly  more  prolific  than  the  British  Americans. 
The  disproportion  is,  however,  mainly  due  to  the  fact  that  the  Irish 
residents  have  lived  in  the  country  for  a  very  much  longer  period  of 
time  than  the  British  Americans.  Thus,  of  every  10,000  foreigners 
in  the  United  States  in  1850,  4285  were  Irish,  while  only  658  were 
British  Americans.  In  1880,  out  of  every  10,000  foreigners,  only 
2776  were  Irish,  1074  were  British  Americans.  Again,  it  will  have 
been  noted  that,  in  every  case  mentioned,  there  are  more  of  persons 
having  a  foreign  father  than  of  persona  having  a  foreign  mother. 
This  is  true  regarding  each  nationality,  not  only  for  the  country, 
but  for  each  State,  and  is  due  to  the  fact  that  immigration  is  pre 
dominantly  of  males. 
The  The  first  census  (1790)  showed  the  number  of  coloured  persons  to 

coloured  be  757,208,  the  coloured  element  thus  constituting  a  larger  propor- 
race.         tion  of  the  population  than  ever  after,  i.e.,  19'3  per  cent.     By  1800 
the  coloured  element  had  increased  absolutely  to  1,002,037,  being 
a  gain  per  cent,  of  32'32,  but  had  declined  relatively  to  18  9  per 


1  The  reader  will  understand  that  these  sums  are  not  to  be  added  together,  as 
has  been  done  in  some  statistical  publications,  yielding  an  aggregate  somewhat 
larger  than  the  entire  population  of  the  United  States  at  the  time.  No.  1  is 
included  in  No.  4,  which  is  itself  included  in  both  Nos.  2  and  3,  which  are  in  turn 
included  in  No.  5,  which  is  the  outsiilc  statement  of  that  portion  of  the  population 
whose  members  were  either  themselves  born  abroad,  or  who  had  either  a  father 
or  mother  born  abroad. 


ent.  of  the  entire  population.  By  1810  it  had  reached  1,377,808, 
again  of  37 '05  per  cent,  upon  its  own  numbers  in  1790;  it  had 
also  advanced  towards  its  former  share  of  the  population,  being  19 
per  cent,  of  the  whole.  By  1820  the  number  had  risen  to  1,771,656, 
x  gain  of  28  "58  per  cent,  in  ten  years  ;  the  share  of  this  element  in 
the  total  population  had  sunk  to  18'4  per  cent.  By  1830  the  number 
had  increased  to  2,328,642,  a  gain  of  31 '44  per  cent.;  the  ratio  to 
the  total  population  had  sunk  to  18  "2.  By  1840  the  total  numbers 
had  risen  to  2,873,648,  a  gain  of  23 -4  per  cent.  (16 '8  per  cent,  of 
the  whole  population).  In  1850  the  number  was  3,638,808  (13 '3 
of  whole  population),  a  gain  of  26 '62  per  cent,  in  ten  years.  On 
the  threshold  of  the  civil  war  in  1860  the  number  had  risen  to 
4,441,830  (14'1  per  cent,  of  whole  population),  being  a  gain  of 
22 '06  per  cent,  in  ten  years.  The  enumeration  of  the  coloured 
population  in  1870  was  subsequently  proved  to  have  been  partial 
and  inaccurate  in  many  parts  of  several  Southern  States.  The 
number  returned  was  only  4,880,009  (127  per  cent,  of  total  popula 
tion),  a  gain  of  only  9 '86  per  cent,  in  ten  years.  In  1880  the 
number  was  6,580,793  (13'1  of  the  whole),  an  increase  of  34'85  per 
cent,  over  1870. 

The  following  table  (XI.)  summarizes  the  facts  of  gain  per  cent, 
within  the  coloured  population  by  ten-,  twenty-,  and  thirty-year 
periods,  from  1790  to  1880:— 


1790 
1800 
1810 
1820 
1830 
1840 
1850 
I860 
1870 
1880 


Coloured 
Population. 


Per  Cent, 
of  Total 

Population. 


757,208 
1,002,037 
1,377,808 
1,771,656 
2,328,642 
2,873,648 
3,638,808 
4,441,830 
4,880,009 
6,580,793 


19-3 

18-9 

19 

18-4 

18-2 

16-8 

13-3 

14-1 

12-7 

13-1 


Increase  per  Cent. 


10  Years. 


32-32 
37-05 
28-58 
31-44 
23-4 
26-62 
22-06 
9-86 
34-85 


20  Years.        30  Years. 


81-96 

76-8 

69-01 

62-2 

56-26 

54-57 

34-11 

48-15 


133-97 

132-39 

108-56 

10539 

90-74 

69-82 

80-85 


The  coloured  people,  all  but  an  inconsiderable  fraction,  live 
between  the  29th  and  40th  degrees  of  latitude.  In  this  respect, 
the  foreign  and  the  coloured  elements  are  largely  complementary. 
Only  between  the  38th  and  40th  parallels  are  both  elements  found 
in  considerable  numbers.  In  longitude  the  coloured  are  much  more 
widely  spread  than  are  the  foreigners.  Again,  the  temperature  and 
rainfall  groups  which  contain  one  of  these  elements  largely  seldom 
embrace  any  considerable  portion  of  the  other.  Thus,  it  appears 
that,  while  more  than  87  per  cent,  of  the  foreign-born  live  in 
regions  having  a  mean  annual  temperature  of  40°  to  55°  F.,  more 
than  93  per  cent,  of  the  coloured  reside  in  regions  having  a  mean 
annual  temperature  of  50°  to  70°.  In  the  region  having  a  rainfall 
of  about  60  inches  annually,  the  coloured  form  no  less  than  43  per 
cent,  of  the  total,  and  in  the  next  grade  36'5  per  cent.,  while  in  the 
region  having  a  rainfall  of  50  to  55  inches  more  than  half  the  in 
habitants  are  coloured.  Where  the  rainfall  is  less  than  45  inches 
the  coloured  population  falls  below  the  average,  in  some  cases  very 
far  below.  Not  less  than  85  per  cent,  of  the  coloured  are  found 
within  regions  between  40  and  60  inches.  The  foreign  population, 
on  the  other  hand,  is  chiefly  grouped  in  regions  between  30  and 
50  inches,  those  regions  containing  nearly  85  per  cent,  of  the 
foreign-bora.  Further,  only  14 '10  per  cent,  of  the  foreign  popula 
tion  live  in  the  regions  raised  100  to  500  feet  above  the  sea,  while 
within  those  regions  are  found  not  less  than  44 '95  per  cent,  of  the 
coloured  population. 

The  question  of  the  future  of  the  coloured  race  in  the  United 
States  mainly  depends  on  the  answer  to  a  prior  question,  whether 
the  fact  of  the  concentration  in  so  great  a  degree  of  this  element 
upon  the  lands  at  once  very  hot  and  very  moi.st,  which  has  actually 
taken  place,  is  due  to  the  superior  attractions  of  cotton-planting 
in  the  past  and  even  in  the  present,  or  represents  also  the  special 
physiological  aptitudes  of  the  race.  The  enormous  apparent 
increase  in  this  element  during  1870  to  1880  led  some  persons  to 
project  a  line  of  ascent  which  would,  in  a  few  generations,  cause 
the  continent  to  be  peopled  almost  entirely  by  members  of  the 
African  race.  Such  predictions  are  as  idle  as  were  those  of  the 
speedy  extinction  of  the  coloured  population  after  the  disparaging 
but  erroneous  results  of  the  census  of  1870  were  published.  Inas 
much  as  twenty-year  periods  have,  from  the  beginning,  shown 
a  steady  successive  decline  in  the  rate  of  increase  among  the 
coloured  population  (see  Table  XI.),  it  would  seem  that  some 
positive  reason  should  be  shown  for  anticipating  any  higher  rate  for 
the  future  than  that  of  54 '57  for  1840-60.  Such  a  rate  of  increase 
among  the  coloured  people  would  steadily  reduce  the  share  of  that 
element  in  the  population  of  the  country,  bringing  its  numbers  up 
to  about  ten  millions  in  1900  out  of  a  not  improbable  population 
of  eighty  millions.  Whether  there  is  really  room,  economically, 
speaking,  for  so  large  a  coloured  population,  considering  the  limited 
area  of  the  lands,  already  fairly  well  occupied,  within  which  alone 
that  race  has  any  marked  advantage  over  the  whites  by  reason  of 
their  physiological  adaptation  to  the  climate,  and  considering  tha 
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Cities, 


Occup;i 
tions 
of  the 
people. 


industrial  advantages  which  the  white  race  enjoy  wherever  the 
climate  conditions  are  equally  favourable,  may  be  gravely  doubted. 
The  growth  of  city  populations  during  the  ninety  years  embraced 
by  the  ten  successive  censuses  of  the  United  States  has  been  little  less 
remarkable  than  the  increase  of  population  throughout  the  country 
as  a  whole.  The  following  table  (XII.)  gives  the  aggregate  for 
cities  of  8000  inhabitants  and  upwards  from  1790  to  1880: — 


Population  of 
United  States. 

Population  of 
Cities. 

Urban  Population  in 
each  100  of  the  Total. 

1790 

3,929,214 

131,472 

3-3 

1800 

5,308,483 

210,873 

3-9 

1810 

7,239,881 

356,920 

4-9 

1820 

9,633,822 

475,135 

4-9 

1830 

12,866,020 

864,509 

6-7 

1840 

17,069,453 

1,453,994 

8-5 

1S50 

23,191,876 

2,897,586 

12-5 

1860 

31,443,321 

5,072,256 

16-1 

1870 

38,558,371 

8,071,875 

20-9 

1880 

50,155,783 

11,318,547 

22-5 

In  1880  there  were  286  cities  with  over  8000  inhabitants,  and 
the  following  twenty  exceeded  100,000 :— New  York,  N.Y., 
1,206,299  ;  Philadelphia,  Pa.,  847,170  ;  Brooklyn,  N.Y.,  566,663  ; 
Chicago,  111.,  503,185  ;  Boston,  Mass.,  362,839  ;  St  Louis,  Mo., 
350,518  ;  Baltimore,  Md.,  332,313  ;  Cincinnati,  0.,  255,139  ;  San 
Francisco,  Cal.,  233,959  ;  New  Orleans,  La.,  216,090  ;  Cleveland, 
O.,  160,146;  Pittsburgh,  Pa.,  156,389;  Buffalo,  N.Y.,  155,134; 
Washington,  D.C.,  147,293;  Newark,  N.J.,  136,508;  Louisville, 
Ky.,  123,758  ;  Jersey  City,  N.J.,  120,722  ;  Detroit,  Mich.,  116,340; 
Milwaukee,  Wis.,  115,587;  Providence,  R.I.,  104,857. 

The  urban  population  of  the  United  States  is  predominantly 
sustained  by  manufactures  and  mechanical  industry  rather  than 
by  commerce.  Taking  for  the  purposes  of  this  analysis  the  fifty 
largest  cities,  we  have  an  aggregate  of  3,083,172  workers,  of  whom 
32  per  cent,  are  engaged  in  personal  and  professional  services,  24 
per  cent,  in  trade  and  transportation,  43  per  cent,  in  manufactures 
and  mechanical  industry,  the  remaining  1  per  cent,  being  em 
ployed  in  agriculture,  as  nurserymen,  florists,  market  gardeners, 
&c.  Of  the  total  body  of  workers  reported  77  per  cent,  are  males, 
23  females.  Again,  3£  per  cent,  are  under  16  years  of  age,  3  per 
cent,  are  over  60,  93£  per  cent  are  between  16  and  60. 

The  proportion  of  workers  to  population  varies  greatly  in 
American  cities,  according  to  the  industries  pursued,  according  to 
the  constituents  of  the  population,  according  to  age  and  sex,  and 
according  to  certain  social  causes  affecting  the  employment  of 
women  and  young  children. 

The  American  census  took  no  account  of  the  occupations  of  the 
people  till  1850,  when  the  occupations  of  the  free  male  inhabitants 
over  15  years  of  age  were  ascertained.  In  1860  the  statistics  were 
made  to  include  the  gainful  occupations  of  free  women  as  well, 
but  the  exclusion  of  the  entire  slave  population  from  the  account, 
together  with  defects  of  classification  due  to  the  inherent  difficulties 
of  the  work,  make  it  impossible  to  institute  satisfactory  comparisons 
with  statistics  subsequently  obtained.  At  the  ninth  and  tenth  cen 
suses  (1870  and  1880)  special  efforts  directed  to  this  end,  aided  by 
the  great  progress  made  of  recent  years  in  industrial  organization 
and  by  the  abolition  of  slavery,  resulted  in  statistical  accounts  which 
afford  a  fair  view  of  the  occupations  of  the  people  at  those  dates. 

The  census  of  1870  gave  the  number  of  people  pursuing  gainful 
occupations  as  12,505,923,  being  32 '43  per  cent,  of  the  total  popu 
lation,  44 '3  per  cent,  of  the  total  population  above  ten  years  of 
age.  In  1880  the  corresponding  number  was  17,392,099,  being 
34  68  per  cent,  of  the  entire  population,  47 '31  per  cent,  of  the 
population  above  ten  years  of  age.  This  increase  means  a  larger 
•engagement  of  women  and  children  in  labour  outside  the  family. 
The  division  of  the  grand  total  of  1880  among  the  four  principal 
groups  of  occupations,  with  the  further  distinction  of  sex,  appears 
in  the  following  table  (XIII.):— 


Classes. 

Persons 
Occupied. 

Males. 

Females. 

7  670  493 

7  075  983 

594  510 

Personal  and  professional  services  
Trade  and  transportation  

4,074,238 
1,810.256 

2,712.943 
1.750,892 

1,361,295 

")[i  :;<;4 

Manufacturing,  mechanical,  and  mining 

3,837,112 

3,205,124 

631,988 

All  occupations  

17,392,099 

14,744  942 

2  647  157 

Of  these,  825,187  males  and  293,169  females  were  from  10  to  15 
years  of  age,  12,986,111  males  and  2,283,115  females  from  16  to 
59,  and  933,644  males  and  70,873  females  60  and  upwards. 

It  appears  that  7,670,493  persons  were  in  1880  employed  in  agri 
culture,  constituting  44 '1  per  cent,  of  the  whole  number,  against 
47 '3  in  1870, — a  slight  relative  decline  in  this  class  during  the  de 
cade.  4,225,945  persons  reported  themselves  as  farmers  or  planters. 
This  agrees  well  with  the  number  of  farms  and  plantations  returned 
on  the  agricultural  schedule,  i.e.,  4,008,907.  3,323,876  persons 
report  themselves  as  farm  labourers,  while  about  120,000  are  re 
turned  as  apiarists,  dairymen,  florists,  gardeners,  nurserymen, 


stock-drovers,  turpentine  farmers,  &c.  Agriculture  still  remains  the 
predominant  industry  of  the  United  States,  employing  nearly  half 
the  working  population,  and,  since  a  greater  number  of  persons  are 
dependent  upon  the  average  farmer  or  farm  labourer  than  upon 
the  average  factory  operative  or  domestic  servant,  furnishing  sub 
sistence  to  considerably  more  than  half  the  people. 

The  number  of  persons  engaged  in  mechanical  labour  and  in, 
manufacturing  and  mining  pursuits  in  1880  was  3,837,112, — 22  per 
cent,  of  the  total,  against  21 -6  per  cent,  in  1870. 

The  number  of  persons  engaged  in  trade  and  transportation  was 
in  1880  1,810,256,  being  10 "4  per  cent,  of  the  total.  Between 
1860  and  1870,  with  an  increase  in  population  of  22 -8  per  cent., 
the  class  engaged  in  trade  and  transportation  gained  44  per  cent., 
a  result  fairly  attributable  to  the  profits  of  middle-men,  and  the 
multiplication  of  stores,  shops,  and  stands  of  every  description, 
consequent  upon  the  circulation  of  an  irredeemable  and  fluctuating 
currency. 

The  last  grand  group  of  occupations  to  be  mentioned  is  that 
characterized  by  the  rendering  of  personal  or  professional  services. 
This  group  in  1880  embraced  4,074,238  men,  women,  and 
children,  or  23 '4  of  all  connected  with  gainful  avocations,  against 
21  '4  per  cent,  in  1870.  The  occupations  within  this  group  exhibit 
a  wide  range  of  character.  We  have  at  the  one  end  the  teacher, 
the  Government  official,  the  artist,  the  clergyman,  the  physician  ; 
at  the  other,  the  barber,  the  boot-black,  the  household  drudge. 
The  most  important  class  of  this  group  is  that  known  as  labourers, 
without  further  designation.  This  class,  in  the  successive  census 
reports,  has  always  been  large,  doubtless  too  large  for  the  facts  of 
the  case,  since  it  seems  probable  that  no  inconsiderable  share  of 
these  labourers  are  connected  with  agriculture  or  trade  or  some 
branch  of  manufacturing  industry  with  sufficient  definiteness  to 
justify  their  being  returned  under  one  or  other  of  those  groups. 
The  number  reported  under  this  title  in  1850  was  909,786  ;  in 
1860,  969,301  ;  in  1870,  1,031,666  ;  in  1880,  1,859,223. 

The  number  of  domestic  servants  in  1880  was  1,075,655,  against 
975,734  in  1870.  It  might  have  been  expected  that  the  general 
increase  of  luxury  and  refinement  during  the  preceding  decade  must 
have  caused  a  large  proportional  increase  in  domestic  service.  Yet 
we  find  the  number  of  domestic  servants  to  have  increased  but  10 
per  cent.,  while  population  has  grown  30  per  cent.  The  only  fact 
indicated  by  the  table  of  occupations  which  serves  at  all  to  account 
for  this  failure  of  domestic  service  to  keep  pace  with  population  is 
that  the  number  of  bakers  has  increased  more  than  50  per  cent, 
during  the  decade,  while  the  number  of  laundrymen  and  laundresses 
has  grown  from  60,906  to  121,942,  showing  that  some  part  at  least 
of  the  work  formerly  done  in  private  houses  is  now  done  in  shops. 
Yet  we  cannot  fail  to  be  struck  with  the  fact  that,  while  there  was 
in  1870  1  servant  to  7 '76  families,  1880  found  no  more  than  1 
servant  to  9 '24  families. 

The  geographical  distribution  of  domestic  service  throughout  the 
United  States  is  very  irregular,  the  proportion  between  families 
and  servants  ranging  from  2 '5  families  to  1  servant  in  the  District 
of  Columbia  up  to  24 '8  families  to  1  servant  in  Arkansas.  The 
largest  proportion  of  domestic  servants  is  found  in  a  group  in  the 
central  Atlantic  region, — Maryland,  Delaware,  Virginia,  and  the 
District  of  Columbia,  where  slavery  formerly  prevailed  more  as 
a  social  and  political  than  as  an  industrial  institution.  Thus 
Maryland  has  1  servant  to  4'9  families,  Delaware  1  to  5'3,  Virginia 
1  to  57. 

In  1870  the  number  of  families  returned  was  7,579,363,  the  Families 
number  of  persons  to  a  family  being  5 '09  ;  the  number  of  dwell-  and 
ings  was  7,042,833,  with  5'47  persons  to  a  dwelling.  In  1880  the  dwellings 
total  number  of  families  returned  was  9,945,916,  the  number  of 
persons  to  a  family  being  5 '04;  the  number  of  dwellings  was 
8.955,812,  with  5 '6  persons  to  a  dwelling.  In  1880  the  number 
of  persons  to  a  family  ranged  from  3  '94  in  Montana  to  5 '54  in 
West  Virginia  ;  the  number  of  persons  to  a  dwelling  ranged  from 
4  "24  in  Idaho  to  6'68  in  Rhode  Island.  Examination  of  the  tables 
relating  to  the  100  largest  cities  in  1880  shows  that  the  number 
of  persons  to  a  family  ranges  from  4-23  in  Memphis  to  5 '99  in 
Denver.  In  general,  the  Southern  cities  rule  low  in  this  respect. 
The  range  as  to  the  number  of  persons  to  a  dwelling,  among  the 
cities  of  the  United  States,  is  much  greater  than  in  the  case  of 
uersons  to  a  family.  Memphis  has  but  4 '68  persons  to  a  dwelling; 
New  York  has  as  many  as  16  "37.  The  other  instances  of  a  low 
proportion  are  Lancaster,  Pa.,  5 '02  ;  Davenport,  Iowa,  5 "04  ; 
Camden,  N.J.,  5'05  ;  Sacramento,  5'07.  The  other  instances  of 
a  high  proportion  are  Hoboken,  11 '50;  Holyoke,  Mass.,  10'52  ; 
Brooklyn  and  Cincinnati,  9'11  ;  Manchester,  N.H.,  9'09  ;  Wor 
cester,  879  ;  Fall  River,  875  ;  Jersey  City,  8 '59  ;  Lawrence,  8 '5  ; 
Boston,  8-26;  Chicago,  8'24  ;  Troy,  8'16  ;  St  Louis,  815.  The 
other  large  cities  show  the  following  proportions  : — Philadelphia, 
579  ;  New  Orleans,  5 '95  ;  Baltimore,  6 '54  ;  San  Francisco,  6 '86. 
The  remarkably  low  proportion,  considering  the  population,  which 
obtains  in  Philadelphia  is  due  to  the  admirable  manner  in  which 
that  city  has  been  built  up,  largely  under  the  system  of  ground 
rente,  little  known  in  other  cities. 
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AGRICULTURE. 

Agriculture  has  been  the  chief  and  most  characteristic  work  of 
the  American  people,  that  in  which  they  have  achieved  the  greatest 
results  in  proportion  to  the  resources  at  command,  that  in  which 
their  economic  superiority  has  been  most  strikingly  manifest.  In 
ten  years  from  1790,  the  mean  population  of  the  period  being 
4,500,000,  65,000  square  miles  were  for  the  first  time  brought 
within  the  limits  of  settlement,  crossed  with  roads  and  bridges, 
covered  with  dwellings,  both  public  and  private,  much  of  it  also 
cleared  of  primeval  forest ;  and  this  in  addition  to  keeping  up  and 
improving  the  whole  extent  of  previous  settlements,  and  building 
towns  and  cities  at  a  score  of  favoured  points.  In  the  next  decade, 
the  mean  number  of  inhabitants  being  about  6,500,000,  population 
extended  itself  over  98,000  square  miles  of  absolutely  new  territory, 
— an  area  eight  times  as  large  as  Holland.  Between  1810  and  1820, 
besides  increasing  the  density  of  population  on  almost  every  league 
of  the  older  territory,  besides  increasing  their  manufacturing  capital 
twofold,  in  spite  of  a  three  years'  war,  the  people  of  the  United  States 
advanced  their  frontier  to  occupy  101,000  square  miles,  the  mean 
population  being  8, 250, 000.  Between  1820  and  1830  124, 000  square 
miles  were  brought  within  the  frontiers  and  made  the  seat  of  habita 
tion  and  cultivation ;  between  1830  and  1840,  175,000  square  miles ; 
between  1840  and  1850,  215,000  square  miles.  The  war  of  seces 
sion,  indeed,  checked  the  westward  flow  of  population,  though  it 
caused  no  refluence  ;  but  between  1870  and  1880  territory  embrac 
ing  297,000  square  miles  was  reclaimed  from  the  wilderness  and 
the  desert,  was  divided  into  farms,  crossed  everywhere  by  roads 
and  here  and  there  by  railroads,  and  dotted  over  with  dwellings. 

That  which  has  allowed  this  great  work  to  be  done  so  rapidly 
and  fortunately  has  been,  first,  the  popular  tenure  of  the  soil,  and, 
secondly,  the  character  of  the  agricultural  class.  At  no  time  have 
the  cultivators  of  the  soil  north  of  the  Potomac  and  Ohio  consti 
tuted  a  peasantry  in  the  ordinary  sense  of  that  term.  They  have 
been  the  same  kind  of  men,  precisely  out  of  the  same  homes, 
generally  with  the  same  early  training,  as  those  who  filled  the 
learned  professions  or  who  were  engaged  in  manufacturing  or  com 
mercial  pursuits.  Switzerland  and  Scotland  have,  in  a  degree, 
approached  the  United  States  in  this  particular ;  but  there  is  no 
other  considerable  country  where  as  much  mental  activity  and 
alertness  has  been  applied  to  the  cultivation  of  the  soil  as  to  trade 
and  manufactures. 

But  even  the  causes  which  have  been  adduced  would  have  failed 
to  produce  such  effects  but  for  the  exceptional  inventive  ingenuity  of 
the  American.  The  mechanical  genius  which  has  entered  into  manu 
factures  in  the  United  States,  the  engineering  skill  which  has  guided 
the  construction  of  the  greatest  works  of  the  continent,  have  been 
far  exceeded  in  the  hurried  "  improvements  "  of  the  pioneer  farm  ; 
in  the  housing  of  women,  children,  and  live  stock  and  gathered 
crops  against  the  storms  of  the  first  few  winters ;  in  the  rough  and 
ready  reconnaissances  which  determined  the  "  lay  of  the  land  "  and 
the  capabilities  of  the  soil ;  in  the  preparation  for  the  thousand 
exigencies  of  primitive  agriculture.  It  is  no  exaggeration  to  say 
that  the  chief  manufacture  of  the  United  States,  thus  far,  has  been 
the  manufacture  of  four  million  farms,  comprising  540, 000,000  acres. 

The  people  of  the  United  States,  finding  themselves  on  a  con 
tinent  containing  an  almost  limitless  extent  of  land  of  fair  average 
fertility,  having  at  the  start  but  little  accumulated  capital  and 
urgent  occasions  for  the  economy  of  labour,  have  elected  to  regard 
the  land  in  the  earliest  stages  of  occupation  as  practically  of  no 
value,  and  to  regard  labour  as  of  high  value.  In  pursuance  of  this 
view  they  have  freely  sacrificed  the  land,  so  far  as  was  necessary, 
in  order  to  save  labour,  systematically  cropping  the  fields  on  the 
principle  of  obtaining  the  largest  results  with  the  least  expendi 
ture,  limiting  improvements  to  what  was  demanded  for  immediate 
uses,  and  caring  little  about  returning  to  the  soil  an  equivalent 
for  the  properties  taken  from  it  in  the  harvests  of  successive 
years.  But,  so  far  as  the  Northern  States  are  concerned,  the 
enormous  profits  of  this  alleged  wasteful  cultivation  have  in  the 
main  been  applied,  not  to  personal  consumption,  but  to  permanent 
improvements, — not  indeed  to  improvements  of  the  land,  but  to 
what  were  still  more  needed  in  the  situation,  namely,  improve 
ments  upon  the  land.  The  first-fruits  of  a  virgin  soil  have  been 
expended  in  forms  which  have  vastly  enhanced  the  productive 
power  of  the  country.  The  land,  doubtless,  as  one  factor  of  that 
productive  power,  became  temporarily  less  efficient  than  it  would 
have  been  under  a  conservative  European  treatment ;  but  the  joint 
product  of  the  three  factors — land,  labour,  and  capital — was  for 
the  time  enormously  increased.  Under  this  regimen  the  fertility 
of  the  land  of  course  in  time  necessarily  declined,  sooner  or  later 
according  to  the  nature  of  the  crops  grown  and  to  the  degree  of 
original  strength  in  the  soil.  Resort  was  then  had  to  new  fields 
farther  west.  The  granary  of  the  continent  moved  first  to  western 
Xew  York,  thence  into  the  Ohio  valley,  and  then,  again,  to  the 
banks  of  the  Mississippi.  The  north  and  south  line  dividing  the 
wheat  product  of  the  United  States  into  two  equal  parts  was  in 
1850  drawn  along  the  82d  meridian.  In  1860  that  line  was  drawn 


along  the  85th,  in  1870  along  the  88th,  in  1880  along  the  89th. 
Meanwhile  one  portion  of  the  inhabitants  of  the  earlier  settlements 
joined  in  the  movement  across  the  face  of  the  continent.  As  the 
grain  centre  passed  on  to  the  west  they  followed  it,  too  restless  by 
character  and  habit  to  find  pleasure  in  the  work  of  stable  commun 
ities.  A  second  portion  of  the  inhabitants  became  engaged  in 
raising,  upon  limited  areas,  small  crops,  garden  vegetables,  and 
orchard  fruits,  and  in  producing  butter,  milk,  poultry,  and  eggs, 
for  the  supply  of  the  cities  and  manufacturing  towns  which  had 
been  built  up  out  of  the  abundant  profits  of  the  primitive  agricul 
ture.  Still  another  portion  of  the  agricultural  population  gradually 
became  occupied  in  the  more  careful  and  intense  culture  of  the 
cereal  crops  upon  the  better  lands,  the  less  eligible  fields  being 
allowed  to  spring  up  in  brush  and  wood.  Deep  ploughing  and 
thorough  drainage  were  resorted  to  ;  fertilizers  were  employed  to 
bring  up  and  to  keep  up  the  soil ;  and  thus  began  the  serious  sys 
tematic  agriculture  of  the  older  States.  Something  continued  to 
be  done  in  wheat,  but  not  much.  New  York  raised  13  million 
bushels  in  1850  ;  thirty  years  later  she  raised  the  same  amount. 
Pennsylvania  raised  15 \  million  bushels  in  1850 ;  in  1880  she  raised 
19£  million,  bushels.  More  is  done  in  Indian  corn  (maize),  that 
most  prolific  cereal,  the  backbone  of  American  agriculture;  still 
more  is  done  relatively  in  buckwheat,  barley,  and  rye.  Pennsyl 
vania,  though  the  tenth  State  in  wheat  production,  stands  first  in 
rye,  second  in  buckwheat,  third  in  oats.  New  York  is  only  thir 
teenth  in  wheat,  but  first  in  buckwheat,  second  in  barley,  third  in 
rye.  We  do  not,  however,  reach  the  full  significance  of  the  situation 
until  we  account  for  the  fourth  portion  of  the  former  agricultural 
population,  in  noting  how  naturally  and  fortunately  commercial  and 
manufacturing  cities  spring  up  on  the  sites  which  have  been  pre 
pared  for  them  by  the  lavish  expenditure  of  the  enormous  profits  of 
a  primitive  agriculture  upon  permanently  useful  improvements  of 
a  constructive  character.  These  towns  are  the  gifts  of  agriculture. 

The  agricultural  returns  for  1880  showed  a  total  of  4,008,907  Statistics 
farms,  comprising  536,081,835  acres,  of  which  284,771,042  were  of  farms, 
improved  and  251,310,793  unimproved.  The  improved  lands  were 
made  up  of  223,067,144  acres  of  tilled  lands,  including  fallow  or 
grasses  in  rotation,  and  61,703,898  acres  of  permanent  meadows, 
pastures,  and  orchards.  The  unimproved  land  comprises 
190,255,744  acres  of  woodland  and  forest.  The  unimproved  land 
in  farms  was,  in  1860,  59 "9  per  cent,  of  the  total  land  in  farms; 
in  1870,  537 ;  in  1880,  46 '9.  It  will  be  seen  that  the  farms  of  1880 
comprise  little  more  than  one-third  the  total  area  of  the  country. 
The  remainder  consists  of  large  fertile  tracts,  which  will,  in  the 
near  future,  be  embraced  in  farms ;  of  extensive  districts,  along  the 
frontier,  occupied  by  the  grazing  interest ;  of  water  surfaces,  rivers, 
lakes,  ponds,  and  swamps ;  of  barren  tracts  along  the  shore,  and  of 
the  area  of  innumerable  rugged  hills  and  vast  mountain  chains ; 
and,  lastly  and  chiefly,  of  the  great  arid  plains  beyond  the  100th 
meridian. 

The  value  of  farms,  including  farm  buildings,  returned  in  1880 
was  $10,197,096,776;  the  value  of  farming  implements  and 
machinery,  $406,520,055;  of  live  stock  on  farms,  $1,500,384,707. 
The  live  stock  on  farms  comprised  horses,  10,357,488;  mules  and 
asses,  1,812,808;  working  oxen,  993,841;  milch  cows,  12,443,120; 
other  cattle,  22,488,550;  sheep,  exclusive  of  spring  lambs, 
35,192,074;  swine,  47,681,700.  The  foregoing  numbers  relate 
only  to  live  stock  upon  farms.  The  report  of  the  special  agent 
appointed  in  1880  to  canvass  the  grazing  interest,  outside  the 
limits  of  defined  farms,  estimated  the  number  of  ranch  and  range 
animals  as  follows: — cattle,  3,750,000;  sheep,  7,000,000;  swine, 
2,091,000. 

The  acreage  and  yield  of  the  cereal  grains  reported  in  1880  (crop  Cereals, 
of  1879)  were  as  follows  :— wheat,  35,430,333  acres,  459,483,137 
bushels;  Indian  corn,  62,368,504  acres,  1,754,591,676  bushels; 
oats,  16,144,593  acres,  407,858,999  bushels;  barley,  1,997,727 
acres,  43, 997, 495 bushels;  rye,  1,842, 233 acres,  19,831,595  bushels; 
buckwheat,  848,389  acres,  11,817,327  bushels. 

Of  wheat  fourteen  States  produced  over  10,000,000  bushels  each, 
six  States  over  30,000,000.  The  chief  producing  States,  with  their 
respective  crops  in  round  millions  of  bushels,  were  Illinois,  51; 
Indiana,  47;  Ohio,  46  ;  Michigan,  35;  Minnesota,  34;  Iowa,  31; 
California,  29.  303  million  bushels  were  produced  in  regions  having 
a  mean  annual  temperature  of  between  45°  and  50°  F.,  51  millions 
between  40°  and  45°,  59  millions  between  55°  and  60°.  The  general 
average  yield  per  acre  was  13  bushels. 

Of  Indian  corn  twenty  States  produced  over  20  million  bushels 
each,  six  over  100  millions.  The  chief  producing  States,  with 
their  respective  crops  in  round  millions  of  bushels,  were  Illinois, 
326  ;  Iowa,  275  ;  Missouri,  202  ;  Indiana,  115  ;  Ohio,  112  ;  Kansas, 
106.  1300  million  bushels  were  produced  in  regions  having  a  mean 
annual  temperature  between  45°  and  55°,  229  millions  between 
55°  and  60°,  113  millions  between  60°  and  65°.  The  average  yield 
per  acre  was  28  bushels. 

Of  oats  ten  States  produced  over  10  million  bushels  eacli  ;  five 
produced  over  30  millions.  The  chief  producing  States,  with  their 
respective  crops  in  round  millions  of  bushels,  were  Illinois,  63; 
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Iowa,  51  ;  New  York,  38  ;  Pennsylvania,  34  ;  Wisconsin,  33.  The 
average  yield  per  acre  was  25  bushels.  Of  barley  five  States  pro 
duced  over  2  million  bushels,  as  follows  :— California,  12J  ;  New 
York,  8  ;  Wisconsin,  5  ;  Iowa,  4  ;  Minnesota,  3.  The  average  yield 
per  acre  was  22  bushels.  Of  rye  four  States,  namely,  Pennsyl 
vania,  Illinois,  New  York,  Wisconsin,  produced  between  3£  and  2 
million  bushels  each.  The  average  yield  per  acre  was  1 1  bushels. 
Of  buckwheat  70  per  cent,  of  the  crop  was  produced  by  the  two 
States  of  New  York  (4^  millions)  and  Pennsylvania  (3£  millions). 
The  average  per  acre  was  14  bushels. 

The  harvested  hay  crop,  as  reported  in  1880,  amounted  to 
35,150,711  tons  from  30,631,054  acres.  Thirteen  States  show  more 
than  one  million  acres  mown,  with  a  yield  ranging  from  0'835 
ton  per  acre  in  Missouri  to  T554  tons  in  Minnesota.  As  we  pass 
southward,  the  importance  of  the  grass  crop  diminishes  until  we 
reach  large  and  populous  States  in  which  but  ten  or  twenty 
thousand  acres  or  less  are  mown. 

The  statistics  of  dairy  products,  taking  those  both  of  the  home 
dairy  and  of  the  butter  or  cheese  factory,  as  returned  in  1880, 
show  806,672,071  ft  of  butter  made,  243,157,850  lb  of  cheese, 
217,922,090  gallons  of  milk  sold  otherwise  than  to  cheese  and 
butter  factories. 

The  production  of  hops  is  mainly  in  two  States, — New  York, 
which  in  1880  cultivated  39,072  acres  in  this  crop,  nearly  all  in 
four  counties,  and  Wisconsin,  which  cultivated  4439  acres.  The 
total  area  in  hops  was  46,800  acres,  with  a  yield  of  26,546,378  lb. 

The  potato  crop  comprised  169,458,539  bushels  of  Irish,  grown 
mainly  in  Northern  States,  and  33,388,693  bushels  of  sweet,  grown 
mainly  in  the  South,  although  the  profitable  cultivation  of  this 
crop  extends  as  far  north  as  New  Jersey. 

The  statistics  of  the  wool  crop  in  a  census  of  the  United  States 
are  necessarily  defective,  requiring  to  be  supplemented  by  informa 
tion  from  the  outside.  This  is  due  to  the  great  amount  of  wool 
obtained  from  the  pelts  of  slaughtered  sheep,  to  the  large  number 
of  animals  upon  ranches  and  ranges  along  the  frontier,  beyond  the 
limits  of  defined  farms,  and,  thirdly,  to  the  fact  that  in  some  regions, 
notably  California  and  Texas,  two  clips  are  made  each  year.  The 
gross  figures  for  1880,  after  making  allowance  on  these  accounts, 
were  240,681,751  lb. 

The  production  of  hemp  in  the  census  year  was  but  5025  tons  ; 
the  products  of  the  flax  culture  were  stated  at  7,170,951  bushels 
of  seed,  421,098  tons  of  straw,  1,565,546  ft  of  the  fibre.  It  is  in 
cotton,  however,  that  the  United  States  make  their  chief  contribu 
tion  to  the  fibres  of  the  commercial  world.  In  1879  5,755,359  bales 
were  raised  on  14,480,019  acres.  The  following  table  (XIV.)  shows 
the  distribution,  geographically,  of  this  most  important  crop  : — 


The  other  characteristic  crops  of  the  Southern  States  are  rice, 
tobacco,  and  sugar.  Of  rice  there  was  raised  in  1879  110,131,373  lb, 
of  which  South  Carolina  produced  upwards  of  52  millions,  Louisi 
ana  and  Georgia  producing,  in  about  equal  proportion,  nearly  all 
the  remainder.  The  area  cultivated  for  the  sugar-cane  was  227,776 
acres,  from  which  the  crop  was  178,872  hhds.  of  sugar  and  16, 573, 273 
gallons  of  molasses.  Of  the  sugar  Louisiana  produced  171,706 
hhds. ;  Texas,  4951  ;  Florida,  1273  ;  Georgia,  601  ;  South  Carolina, 
229  ;  Alabama,  94  ;  Mississippi,  18.  In  addition  to  the  cane  sugar 
of  the  far  South,  there  were  produced  in  the  Middle  and  Northern 
States  12,792  ft  of  sorghum  sugar  and  28,444,202  gallons  of  sor 
ghum  molasses  ;  while  in  the  far  North  were  produced  36,576,061  ft 
of  maple  sugar  and  1,796,048  gallons  of  maple  molasses.  The  chief 
sorghum-producing  States  are  Missouri,  Tennessee,  Kentucky, 
Illinois,  and  Iowa.  The  chief  maple-sugar  States  are  Vermont, 
New  York,  Michigan,  Ohio,  Pennsylvania,  and  New  Hampshire. 
The  area  sown  in  tobacco  was  638,841  acres,  the  crop  472,661,157 
ft.  Fifteen  States  raised  over  2  million  pounds  each;  ten  raised 
above  10  million  each.  The  chief  tobacco  States  were  Kentucky, 
171,120,784  ft;  Virginia,  79,988,868;  Pennsylvania,  36,943,272; 
Ohio,  34,735,235  ;  Tennessee,  29,365,052 ;  North  Carolina, 
26,986,213  ;  Maryland,  26,082,147.  The  States  next  in  order  are 
Connecticut,  Missouri,  and  Wisconsin. 

In  addition  to  the  crops  which  have  been  mentioned,  there  were 
reported  102,272,135  barnyard  fowls  and  23,235,187  other  fowls, 
producing  456,910,916  dozens  of  eggs ;  25,743,208  ft  of  honey  and 
1,105,685  ft  of  wax  ;  $50,876,154  of  orchard  products,  $21,761,250  of 
market-garden  products,  §95,774,735  of  forest  products ;  29,480,106 
ft  of  broom  corn  ;  6,514,977  bushels  of  pease;  and  3,075,050  bushels 
of  beans. 

Since  the  census  of  1880  the  United  States  department  of 
agriculture  has  published  annually  estimates  of  the  successive 


Grain. 

Area  Planted, 
in  Acres. 

Crop, 
In  Bushels. 

Average  Yield, 
Bush,  per  Acre 

Indian  corn  (1880-86)  
Wheat  (1880-86)  

68,435,634 
37  098  548 

1,639,655,363 
447  742  370 

24 
l'2'l 

Outs  (1880-86)  

19  940  322 

633  012  913 

26  '7 

Rye  (1880-85)  

•i  0:15  438 

25  610  067 

]9'2 

Harley  (1880-85)  

2  300  o-'l 

50  8°0  050 

21"! 

Buckwheat  (1880-85)  

858  313 

11  08!»  007 

12-9 

Cultivated  by- 
Owners. 

.Rented  for 
Fixed  Money 
Rental. 

Rented  for 
Shares  of 
Produce. 

Under  3  acres            ... 

2601 

875 

876 

3  and  under  10  acres  

85456 

22  904 

26  529 

10  and  under  20  acres  

122,411 

41  522 

90816 

20  and  under  50  acres  

460  486 

97,399 

223  689 

50  and  under  100  acres  

804,522 

C9  663 

158  625 

100  and  under  500  acres  

1  416,618 

84645 

194  720 

500  and  under  1000  acres  
1000  acres  and  over  

66,447 
25765 

3,956 
1  393 

5,569 
1  420 

States. 

Acres. 

Bales. 

States. 

Acres. 

Bales. 

Alabama  

2,330,086 

699,654 

Mississippi  

2,106,215 

963,111 

Arkansas  
Florida  

1,042,976 
245,595 

608,256 
54,997 

Missouri  
North  Carolina 

32,116 
893,153 

20,318 
389,598 

Georgia  

2,617,138 

814,441 

South  Carolina 

1,364,249 

522548 

Indian  Territory 
Kentucky  

,     35,000 
2.667 

17,000 
1,367 

Tennessee  
Texas  

722.562 
2,178.435 

330,621 
805,284 

Louisiana  

864,787 

508,569 

Virginia  

45,040 

19,595 

crops  down  to  1886.  These  estimates  take  the  latest  census  figures 
for  their  basis,  the  percentages  of  increase  or  decrease  being  care 
fully  computed  with  reference  to  the  statements  of  several 
thousands  of  local  reporters.  The  following  table  (XY. )  represents 
the  estimated  annual  production  of  the  cereal  crops  for  the  six  or 
seven  years  quoted  : — 


No  statistics  are  available  regarding  the  tenure  of  non-agricultural  Tenure 
land;  but,  of  the  4,008,907  farms  reported,  2,984,306  were  culti-  of  farm 
vated  by  their  owners,  322,357  by  tenants  for  a  fixed  money  rental,  lands. 
702,244  by  tenants  paying  a  share  of  the  produce  as  rent.     It  thus 
appears  that,  of  each  10,000  farms,  7444  were  cultivated  by  owners, 
804  were  rented  for  fixed  mone}7  payments,  and  1752  were  rented 
for  a  share  of  the  produce. 

The  following  table  (XVI.)  exhibits  the  distribution  of  the  farms  Size  of 
of  1880  according  to  size,  with  the  further  distinction  of  the  kind  of  farms, 
tenure  under  which  they  were  cultivated  : — 


MAKUFACTTJRES. 

Down  to  the  revolution,  the  very  beginnings  of  manufactures  were 
prohibited  in  the  American  colonies  by  the  policy  of  the  mother 
country.  The  history  of  American  manufactures  begins  with  the 
history  of  the  United  States.  The  natural  resources  of  the  country 
for  the  purposes  of  manufacture,  whether  in  field,  forest,  or  mine, 
were  various  and  abundant  in  a  high  degree.  The  supply  of  coal 
was  the  marvel  of  the  world,  while  the  whole  Atlantic  coast  was 
dotted  over  with  immense  water  powers.  Iron  ores  of  the  greatest 
variety,  and  often  of  high  purity,  were  widely  spread.  The  native 
woods  were  remarkable  for  their  beauty,  strength,  and  elasticity. 
A  wealth  of  building  stones,  slates,  and  marbles  underlay  the  sur 
face,  from  New  England  to  Tennessee  and  Alabama.  Among  fibres 
the  soil  had  a  high  degree  of  adaptation  to  the  production  of  those 
two  which  are  the  chief  staples  of  textile  manufacture.  Indeed,  in 
the  cultivation  of  cotton  this  country  has  from  the  first  been  prac 
tically  beyond  the  competition  of  any  other. 

Yet  during  the  first  years  after  1790,  although  nearly  every 
branch  of  mill  and  factory  industry  had  been  undertaken,  the 
United  States  at  the  best  attained  only  respectable  standing  among 
the  manufacturing  nations  of  the  second  rank.  As  yet  the  Amer 
ican  people,  as  has  been  explained  in  a  previous  section,  were  em 
ploying  their  thoughts  and  energies,  their  resources,  their  capital, 
in  reaping  the  first-fruits  of  a  virgin  soil.  While  capital  applied  to 
the  soil  in  England  was  yielding  3  per  cent.,  interest  upon  purely 
agricultural  loans  ranged  from  8  to  15  per  cent,  in  Indiana,  Illinois, 
Wisconsin,  and  Iowa.  While  the  English  agricultural  labourer 
was  receiving  from  9  to  13  shillings  a  week,  the  American  farm 
hand  was  receiving  from  a  dollar  and  a  quarter  to  two  dollars  a 
day,  according  to  the  season  of  the  year.  At  the  same  time 
hundreds  of  thousands  of  persons  taking  up  farms  in  the  new 
States,  and  paying  such  interest  for  capital  and  such  wngcs  for 
labour,  saw  their  lands  rise  continuously  in  value  through  the 
growth  of  population  and  the  intensification  of  settlement.  In  a 
word,  it  has  been  the  competition  of  the  farm  with  the  shop  that 
from  1790  down  to  the  present  time  has  hindered  the  development 
of  manufactures. 

No  attempt  was  made,  either  at  the  first  or  second  census,  to  ob 
tain  the  statistics  of  manufactures.  In  1810  Congress  provided  for 
a  report  of  all  manufacturing  establishments  ;  but  it  was  found  that 
this  work  had  been  so  imperfectly  done  that  no  summary  for  the 
United  States,  or  for  any  State,  was  possible.  It  is  interesting  to 
note  that  cotton  cloth  was  set  down  at  80  cents  a  yard,  pig  iron  at 
$66  a  ton,  bar  iron  at  $151  a  ton,  while  the  average  product  of  the 
grist  mills  was  valued  at  75  cents  a  bushel,  and  the  average  pro 
duct  of  the  saw  mill  at  $7.80  per  1000  feet.  In  1820  and  again  in 
1840  renewed  attempts  were  made  to  obtain  the  statistics  of  manu 
factures,  but  the  results  were  worthy  of  little  consideration. 

In  1850,  among  extensive  changes  introduced  into  the  census 
system,  provision  was  made  on  an  ample  scale  for  statistics  of 
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manufactures  ;  and  it  is  accordingly  from  that  date  that  official 
information  on  this  subject  may  be  said  to  begin.  The  results  then 
obtained  were  as  follows  (Table  XVII.) : — 

Number  of  establishments 123,023 

Capital  employed $533,245,351 

Hands  employed — 

Males 731,137 

Females 225,922 

Total 957,059 

Wages  paid 8236,755,464 

Cost  of  materials 8555,123,822 

Value  of  products $1,019,106,616 

These  statistics  were  intended  to  include  the  production,  not  of 
factories  merely,  but  of  mechanic  shops  of  every  kind.  It  was 
found,  however,  that  the  returns  did  not  generally  embrace  the 
products  of  artisans  working  singly  at  their  trades.  The  mining 
industries  were  included  in  the  returns  of  manufactures. 

Between  1850  and  1860  the  capital  employed  had  increased  to 
$1,009,855,715  ;  the  number  of  establishments  was  140,433  ; 
the  hands  employed  were — males  1,040,349,  females  270,897,  total 
1,311,246  ;  the  wages  paid  were  §378,878,966  ;  the  cost  of  mate 
rials  §1,031,605,092  ;  the  value  of  products  §1,885,861,676. 

The  decade  1860-70  was  marked  by  a  stupendous  advance  in 
mechanical  enterprises.  The  totals  are  (Table  XVIII.) : — 

Number  of  establishments 252,148 

Capital $2,118,208,769 

Hands  employed— 

Males  above  16 1,615,598 

Females  above  16 323,770 

Children  and  youths 114,628 

Total 2,053,996 

Wages  paid $775,584,343 

Cost  of  materials 82,488,427,242 

Value  of  products §4,232,325,442 

In  addition  to  the  foregoing  statistics,  it  was  ascertained  that 
there  were  employed  in  manufactures  40,191  steam  engines,  of 
1,215,711  aggregate  horse-power,  and  51,018  water  wheels,  of 
1,130.431  aggregate  horse-power. 

In  preparation  of  the  tenth  census  (1880)  the  provisions  for  the 
collection  of  statistics  of  manufactures  were  greatly  extended  and 
improved.  The  totals  are  as  follows  (Table  XIX.) : — 

Number  of  establishments „..  253,852 

Capital $2,790,272,606 

Hands  employed — 

Males  above  16 2,025,335 

Females  above  16 531,639 

Children  and  youths 181,921 

Total 2,738,895 

Wages  paid $947,953,795 

Cost  of  materials $3,396,823,549 

Value  of  products $5,369,579,191 

The  geographical  distribution  of  the  manufactures  of  1880  is 
shown  in  the  following  table  (XX.),  the  amounts  being  reduced  to 
percentages: — 


Area. 

Estab 
lish 

Capital 
In 

Hands 
Em 

Wages 

Product. 

ments. 

vested. 

ployed. 

Xorth  Atlantic  

5-6 

44-87 

61-94 

62-23 

64-33 

59"64 

South  Atlantic  

9-4 

10-16 

5-89 

7-59 

4-99 

5*26 

Northern  Central  

25-3 

34-33 

25-78 

24-39 

24-86 

28-94 

Southern  Central  

20-3 

7-55 

3-75 

3-85 

3-11 

3-47 

Western  (Cordilleran)  .. 

39-4 

3-09 

2-64 

1-94 

2-71 

2-69 

The  first  ten  cities,  in  order  of  the  number  of  persons  employed 
in  manufactures,  were  New  York,  227,352  ;  Philadelphia,  185,527, 
Chicago,  79,414  ;  Boston,  59,213  ;  Baltimore,  56,338  ;  Cincinnati, 
54,517;  Brooklyn,  47,587;  St  Louis,  41,823;  Pittsburgh,  36.930; 
San  Francisco,  28,442. 

RAILROADS. 

The  following  figures  show  the  construction  of  railroads  in  the 
United  States,  by  decades  :— 1830-40,  2265  miles;  1840-50,  5046; 
1850-60,  20,110  ;  1860-70,  16,090  ;  1870-80,  41,454  ;  1880-85, 
44,002,— giving  a  total  of  128,967  miles. 

Poor's  Railroad  Manual  gives  the  cost  of  the  railroads  con 
structed  down  to  1885  as  $7,037,627,350,  including  equipment; 
capital  stock,  §3,817,697,832  ;  bonded  debt,  §3,765,727,066  ; 
earnings  for  1885 — from  passengers,  §200,883,911;  from  freight, 
$519,690,992;  from  all  sources,  §765,310,419;  net  earning, 
§266,488,993  ;  interest  paid  on  bonds,  §179,681,323  ;  dividends 
paid  on  stock,  §77,672,105. 

TELEGRAPHS. 

The  aggregate  extent  of  telegraphic  lines  in  the  United  States 
open  for  public  business  in  1887  exceeded  170,000  miles,  besides 
railway,  Government,  private,  and  telephone  lines,  of  which  the 
extent  is  not  known.  By  far  the  greater  part  of  this  business  in 
the  United  States  is  in  the  hands  of  the  Western  Union  Tele 
graph  Company,  the  main  features  of  whose  operations,  at  certain 
successive  dates,  are  shown  in  the  following  table  (XXI.):— 


Miles  of 
Line. 

Miles  of 
Wire. 

No.  of 
Offices. 

No.  of 
Messages  Sent. 

Receipts. 

1867 

46,270 

85,291 

2,565 

5,879,282 

$6,568,925 

1870 

54,109 

112,191 

3,972 

9,157,646 

7,138,738 

1875 

72,833 

179,496 

6,565 

17,153,710 

9,564,575 

1880 

85,645 

233,524 

9,077 

29,216,509 

12,782,895 

1885 

147,500 

462,283 

14,184 

42,096,583 

17,706,834 

1886 

151,832 

489,607 

15,142 

43,289,807 

16,298,638 

1887 

156,814 

524,641 

15,658 

47,394,530 

17,191,910 

The  average  toll  per  message  was  36 '3  cents  in  1887.  Since 
the  construction  of  this  table,  the  purchase  of  the  Baltimore  and 
Ohio  Railroad  telegraph  lines  has  brought  the  mileage  of  the 
Western  Union  to  about  162,000,  with  over  580,000  miles  of  wire. 

POSTAL  SERVICE. 

The  following  table  (XXII.),  from  the  latest  annual  report  of  the 
postmaster-general,  exhibits  the  growth  of  the  postal  services  : — 


Fiscal 
Years. 

No.  of 
Post-Offlces. 

Miles  of 
Post  Routes. 

Revenue  of 
Department. 

Expenditure 
during  the  Year. 

1790 

75 

1,875 

$37,935 

$32,140 

1805 

903 

20,817 

280,804 

213,994 

1810 

2,300 

36,406 

551,684 

495,969 

1820 

4,500 

72,492 

1,111,927 

1,160,926 

1830 

8,450 

115,176 

1,850,583 

1,932,708 

1840 

13,468 

155,739 

4,543,522 

4,718,236 

1850 

18,417 

178,672 

5,499,985 

5,212,953 

1860 

28,498 

240,594 

8,518,067 

19,170,610 

1870 

28,492 

231,232 

19,772,221 

23,998,838 

1880 

42,989 

343,888 

33,315,479 

36,542,804 

1885 

51,252 

365,251 

42,560,843 

50,046,235 

1886 

53,614 

378,586 

43,948,423 

51,004,744 

FOREIGN  COMMERCE. 


TABLE  XXIII. 


The  full  official  statistics  of  the  foreign  commerce  of  the  United 
States  only  begin  with  1820.  Prior  to  that  date  considerable  statis 
tical  material  relating  to 
trade  and  navigation  was 
collected  by  Dr  Seybert. 
Table  XXIII.  exhibits  the 
value  of  exports  of  domes 
tic  merchandise  to  foreign 
countries  during  each  tenth 
year  from  1820  to  1880, 
together  with  the  part 
borne  therein  by  the  pro 
ducts  of  domestic  agricul 
ture.  The  table  shows 
strikingly  the  constancy  with  which  the  exports  of  agricultural  pro 
duce  have  maintained  their  share  in  the  total  exports  during  60  years. 

The  following  table  (XXIV.)  shows  the  value  of  all  imports  into 
the  United  States  at  intervals  of  five  years  from  1835  to  1880  : — 


Domestic 
Merchan 
dise. 

Products  of 
Domestic 
Agriculture. 

Per  cent, 
of  Agi: 
Products. 

1820 
1830 
1840 
1850 
1860 
1870 
1880 

§51,683,640 
58,524,878 
111,660,561 
134,900,233 
316,242,423 
455,208,341 
823,946,353 

$41,657,673 
48,095,184 
92,548,067 
108,605,713 
256,560,972 
361,188,483 
685,961,091 

80-60 
82-18 
82-88 
80-50 
81-12 
79-34 
83-25 

Value  of  Imports. 

Value  of  Imports. 

1835 
1840 
1845 
1850 
1855 

8149,895,742 
107,141,519 
117,254,564 
178,138,318 
261,468,520 

1860 
1865 
1870 
1875 
1880 

$362,160,254 
248,555,652 
462,377,587 
595,861,248 
760,989,046 

la  1884,  1885,  and  1886  respectively  the  total  exports  of 
merchandise  amounted  to  §740,513,609,  §742,189,755,  and 
§679,524,830,  and  the  imports  to  §667,697,693,  §577,527,329,  and 
§635,436,136.  The  same  years  the  exports  of  gold  and  silver 
amounted  to  §67,133,383,  §42,231,525,  and  §72,463,410,  and  the 
imports  to  §37,426,262,  §43,242,323,  and  §38,593,656. 

The  following  table  (XXV.)  gives  the  value,  in  round  millions  of 
dollars,  of  leading  exports  of  domestic  agriculture  during  each  fifth 
year  since  1860  : — 


| 

Provisions, 

Cotton, 
Raw. 

Bread 
Stuffs. 

Leaf 
Tobacco. 

including 
Meats  and 
Dairy 

Cattle, 
Sheep,  and 
Ilogs. 

Products. 

I860 

192 

24 

16 

17 

1 

1865 

7 

54 

42 

54 

0 

1870 

227 

72 

21 

31 

1 

1875 

191 

111 

25 

83 

2 

1S80 

212 

288 

16 

132 

15 

1885 

202 

160 

22 

107 

14 

Table  XXVI.,  p.  826,  exhibits  the  value,  in  dollars,  of  the  im 
ports  from,  and  exports  to,  each  of  the  principal  foreign  countries 
in  1886. 

The  following  are  the  eleven  principal  exporting  cities,  with  the 
value  of  the  goods  going  out  through  them  in  1 886,  and  percentage 
of  total  United  States  exports: — New  York,  314  millions  of  dollars 
(49"26  per  cent.);  New  Orleans,  83  (12  '15);  Boston,  54  (7 '96);  Bal 
timore,  36  (5'27);  Philadelphia,  34  (4'9/);  San  Francisco,  30  (4'45); 
Savannah,  20  (2'99) ;  Charleston,  18  (2'6);  Galveston,  17  (2'5); 
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TABLE  XXVI.  — Exports  and  Imports. 


Exports 
from  U.S. 
to  each 
Country. 

Per 

cent,  of 
Total 
Exports. 

Foreign  Country. 

Per 
cent,  of 
Total 
Imports. 

Imports 
into  U.S. 
from  each 
Country. 

344  927  973 

51-79 

24-28 

154,254  054 

60*923'  857 

9-15 

10-88 

69,154,997 

40  006  096 

6  '01 

9-98 

63  417  430 

31  953  124 

4-80 

5-91 

37,496  338 

25,376,353 

3-81 

11-18 

71,053,146 

22  613  399 

3-40 

1-44 

9  178  513 

14*536  664 

2'18 

1-34 

8  523  846 

13  048,846 

1-96 

Italy  

2-65 

16,870,636 

13  047,762 

1-96 

Spain  

•93 

5,930,202 

10,981,915 
9,705  335 

1-65 
1-47 

British  Possessions  in  Australasia 

•61 
•50 

3,859,360 
3  183  153 

7,518,277 

1-13 

2-99 

18,972,963 

6  856  077 

1-03 

1-68 

10  687  972 

6,480  738 

•97 

Brazil        

6-59 

41,907  532 

5,294,798 

•79 

United  States  of  Colombia  

•47 

3,008  921 

4,350,141 

•65 

British  East  Indies  

2-71 

17,247,825 

4  331  770 

•65 

•79 

5,022  346 

4,306,205 

•65 

•22 

1,344,167 

4,044,384 

•61 

Hong  Kong  

•17 

1,072,459 

3,125,130 

•47 

Japan  

2-34 

14,885,573 

3,115,899 

•47 

Hawaiian  Islands  

1-54 

9,805,707 

2-26 

14,353,981 

341,982 

•05 

Spanish      Possessions      (mainly 
Philippine  Islands)  

1-51 

9,566,912 

1,950,267 

•29 

Austria  

1-05 

6,603,058 

2,442,171 

•37 

Central  American  States  

•93 

5,915,413 

2  695  488 

•40 

•91 

5,791  621 

1,110  545 

•17 

•78 

4,925  948 

Norfolk,  12(171);  Huron,  Mich.,  8  (1'22  per  cent).  It  thus 
appears  that,  of  the  aggregate  exports  from  the  United  States,  all 
but  7 '92  per  cent,  (about  54  millions  of  dollars)  go  out  from  these 
•eleven  ports.  By  far  the  greater  part  of  the  exports  of  New  Orleans, 
Savannah,  Charleston,  Galvestou,  and  Norfolk  consists  of  cotton. 
It  is  the  shipment  of  this  staple  from  Southern  ports  which  in 
creases  the  number  of  important  exporting  cities. 

On  the  other  hand,  all  but  8  '48  per  cent,  of  the  imports,  amounting 
to  54  millions,  were  in  1886  received  at  seven  ports  as  follows: — 
New  York,  419  millions  of  dollars  (65 '9  per  cent,  of  imports  into 
United  States);  Boston,  58  (9 '2);  San  Francisco,  37  (5 '8);  Phila 
delphia,  37  (576);  Baltimore,  12  (1'84);  Chicago,  10  (1'6);  New 
Orleans,  8  (1'28  per  cent.). 

The  following  table  (XXVII.)  exhibits  the  division  of  the  imports 
of  1886  into  two  classes  as  free  or  dutiable,  with  the  amount  of  duty 
collected  on  each  of  five  principal  groups  of  articles : — 


Value. 

Ad  valo 

Per  cent. 

Classes. 

Duty. 

rem  rate 

of  total 

Free  of  duty. 

Dutiable. 

on  duti- 
able. 

duty. 

Per  cent. 

(A)  Articles  of  food 

and  live  animals... 

$83,752,303 

$112,433,925 

§61,064,744 

54-26 

32-42 

(B)    Articles    in    a 

crude      condition 

•which  enter  into 

the   various    pro 

cesses  of  domestic 

industry  

102,438,364 

41,613,658 

12,863,115 

30-91 

6'83 

(C)  Articles  wholly 

or  partially  manu 

factured  for  use  as 

materials    in    tlie 

man  uf  acturing  and 

mechanical  arts.... 

10,689,156 

67,855,317 

20,115,152 

29-64 

10-68 

(D)  Articles     manu 

factured  ready  for 

consumption  
(E)  Articles  of  volun 

12,446,211 

113,824,644 

65,653,853 

48-90 

29-54 

tary  use,  luxuries, 

.fee  

2,204,725 

78,030,511 

38,682,533 

49-58 

20-53 

Total  

§211,530,759 

$413,778,055 

§188,379,397 

45-5") 

100-00 

SHIPPING. 

Shipbuilding  was  one  of  the  earliest  arts  developed  in  the 
American  colonies,  and  was  prosecuted  in  the  United  States  with 
the  highest  success  until  iron  steamers  began  to  drive  out  wooden 
sailing  vessels.  The  following  table  (XXVIII.)  exhibits  the  tonnage 
of  the  merchant  marine  of  the  country  at  ^en-year  intervals  from 
1790  to  1880:— 


Date. 

Sailing  Vessels. 

Steamers. 

Total. 

1790 

478,377 

478,377 

1800 

972,492 

... 

972,492 

1810 

1,424,783 

1,424,783 

1820 

1,280,167 

1,280,167 

1830 

1,127,304 

64"472 

1.191,776 

1840 

1,978,425 

•202,339 

2,180,764 

1850 

3,009,507 

525,947 

3,535,454 

1860 

4,485,931 

f67,937 

5,353,808 

1870 

3.171,412 

1  ,075,095 

4,246,507 

1880 

2,856,476 

1,211,558 

4,068,034 

The  decline  in  the  American  shipping  interest  since  its  maximum 
in  1860  is  greater  than  would  appear  from  the  foregoing  table, 
since  the  aggregate  is  kept  up  by  the  large  lake,  river,  and  coast 
fleets  engaged  in  the  coasting  trade,  which  is  by  law  confined  to 
American  vessels.  The  decline  in  registered  tonnage,  i.e.,  that 
engaged  in  ocean  traffic,  since  1860  is  shown  by  the  following 
figures  :— 1860,  2,546,237  tons;  1865,  1,602,583  j  1870, 1,516,800  ; 
1875,  1,553,827;  1880,  1,352,810. 

The  decline  above  noted  was  due  in  the  first  instance  to  the  war 
of  1861-65.  About  that  time  occurred  the  world-wide  substitution 
of  iron  steamers  for  wooden  sailing  ves 
sels  or  wooden  steamers.  In  the  new  in 
dustry  the  American  people  have  never 
achieved  any  marked  success,  while  the 
law  precludes  the  registering  as  Ameri 
can  of  vessels  built  abroad.  Hence  it  is 
that  the  American  merchant  marine 
never  recovered  from  the  losses  sustained 
between  1861  and  1865,  and  that  the 


American 
Vessels. 

Foreign 

Vessels. 

1860 

507 

255 

1865 

167 

437 

1870 

353 

639 

1875 

314 

885 

1880 

280 

1309 

1885 

223 

1108 

commerce  of  the  country  is  carried  on  in  an  increasing  proportion 
by  foreign  vessels.  The  latter  fact  is  shown  strikingly  in  the 
accompanying  table  (XXIX.)  of  exports  and  imports,  in  millions  of 
dollars,  carried  in  American  and  foreign  vessels  respectively. 

In  addition  to  the  goods  carried  in  vessels,  about  57  million 
dollars'  worth  were  in  1885  carried  in  cars  and  other  laud  vehicles. 

BANKING  AND  CURRENCY. 

Mention  has  already  been  made  (see  above  p.  775,  §  272)  of  the 
issue  of  legal  tender  paper  money,  by  the  national  Government, 
in  1862,  and  (p.  776,  §  280)  of  the  establishment  of  the  national 
banking  system  of  1863.  Specie  payments  were  resumed  on 
January  1,  1879.  The  following  statement  (Table  XXX.),  pre 
pared  at  the  office  of  the  United  States  treasurer,  exhibits  the 
classification  of  the  circulating  medium  of  the  United  States  on 
June  30,  1887,  stating  separately  the  amount  of  each  class  which 
is  in  the  United  States  treasury,  in  the  national  banks,  and  in 
circulation : — 


In  Treasury. 

In  National 
Banks. 

In  Circulation. 

Total. 

Gold    coin    and 
bullion  

$ 
277,979,653.61 

1 
98,137,439.47 

8 
278,403,241.92 

§ 
654,520,335 

Gold  certificates.. 
Silver  certificates 
Silver  dollars  and 
bullion  

30,261,380 
3,425,133 

221,897,045.77 

54,274,940 
3,535,479 

6,343,213 

36,950,497 
138,582,538 

4T),205,50S.23 

121,486,817 
145,543,150 

277,445,707 

Subsidiary  silver. 
National      bank 
notes  

26,963,934.20 
2,362.585 

2,813,138.80 
25,420,212 

45,770,720 
251,434,991 

75,547,799 
279.217,788 

Legal  tender  notes 
Certificates  of  de 
posit,  currency 
Fractional     cur 
rency,  estimated 
Compound   Inte 
rest  notes  
One  and  two  year 
notes  of  18C3... 
Old  demand  notes 
State  bank  circu- 

28,783,796.79 
310,000 
2,366 

74,482,342 
8,770,000 
564,26C 

243,414,877.21 

0,377,284 
192,880 

65,605 
57,130 

98,697 

346,681,016 
9,080,000 
6,943,916 
192,880 

C5,605 
57,130 

98,697 

591,985.894.37 

274,341,030.27 

1,050,553,975.36 

1,916,880,900 

It  needs  to  be  stated  that,  in  order  to  obtain  the  net  circulating 
medium,  the  amounts  given  in  the  foregoing  table  should  be 
reduced  by  the  total  amount  of  gold,  silver,  or  currency  certificates, 
inasmuch  as  the  funds  which  these  certificates  represent  are  in 
cluded  in  the  aggregate.  These  deductions  would  leave  the  net 
amount  $1,640,770,933.  To  obtain  the  amount  actually  in  the 
hands  of  the  people,  it  would  also  be  necessary  to  deduct  the 
quantities  of  the  other  elements  held  by  the  treasury  and  by 
the  national  banks.  The  following  table  (XXXI.)  exhibits  the 
coinage  of  the  United  States  by  successive  periods  from  1793  to 
1887:— 


Fiscal  Years. 

Gold. 

Silver. 

Minor. 

Total. 

Average,  1793-1800 

§101,429 

§144,045 

$7,939 

§253,413 

1801-1810 

325,074 

366,917 

15,125 

697,116 

1811-1820 

316,651 

597,081 

19,116 

932,848 

1821-1830 

190,309 

1,678,105 

15,141 

1,883,555 

1831-1840 

1,875,649 

2,730,996 

34,232 

4,040,877 

1841-1850 

8,923,982 

2,236,813 

38,068 

11,198,863 

1851-1860 

33,023,709 

4,658,218 

124,961 

37,806,888 

1861-1870 

29,240,955 

1,318,860 

847,324 

31,407,139 

1871-1880 

39,927,730 

15,459,036 

238,553 

55,625,319 

Actual,         1881 

78,733,864 

27,649,967 

405,110 

106,788,941 

1882 

89,413,448 

27,783,389 

644,758 

117,841,595 

1883 

35,936,928 

28,835,470 

1,428,307 

66,200,705 

1884 

27,932,824 

28,773,388 

1,174,710 

57,880,922 

1885 

24,861,124 

2S.848.960 

527,557 

54,237,641 

1886 

34,077,380 

30,022,348 

17.378 

04,117,106 

1887 

22,393,279 

34,366,484 

943,651 

57.703,414 
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The  following  table  (XXXII.)  exhibits  the  resources  and  lia 
bilities  of  the  national  banks,  expressed  in  millions  of  dollars,  on 
dates  near  the  1st  of  October  of  the  years  1878,  1882,  and  1886  :— 


Resources  and  Liabilities. 

Oct.  1, 
1878. 
2053 
Banks. 

Oct.  3, 
1882. 
2269 
Banks. 

Oct.  7, 
1886. 
2852 
Banks. 

Resources. 
Loans  

834-1 

1243-2 

1451-0 

347-6 

357-6 

258-5 

Other  United  States  Bonds  

94-7 

37-4 

32-4 

Other  Stocks,  Bonds,  <fec  

36-9 

66-2 

81-8 

Dne  from  other  Banks  

138-9 

198-9 

241-4 

Real  Estate  

46-7 

46-5 

54-1 

Specie  

30-7 

102-9 

156-4 

Legal  Tender  Notes  

64-4 

63-2 

62-8 

National  Bank  Notes  

16-9 

20-7 

22-7 

Clearing  House  Exchanges  

82-4 

208-4 

95-5 

United  States  Certificates  of  Deposit  
Due  from  the  United  States  Treasury  .... 
Other  Resources  .'.  

32-7 
16-5 
24-9 

8-7 
17-2 
28-9 

5-9 
14-0 
37-4 

Totals  

1767-3 

2399-8 

2513-9 

Liabilities. 
Capital  Stock  

466-2 

483-1 

648-2 

Surplus  Fund  

116-9 

132-0 

157-2 

Undivided  Profits  

40-9 

61-2 

6G-5 

Circulation  

301-9 

315-0 

228-7 

Due  to  Depositors  

668-4 

1134-9 

1189-8 

Due  to  other  Banks  

165-1 

259-9 

308-6 

Other  Liabilities  

7-9 

13-7 

14-9 

Totals  

2165-8 

2399-8 

2513-9 

In  this  connexion  is  subjoined  a  statement  of  the  resources  and 
liabilities  of  the  savings  banks  of  the  United  States,  638  in  num 
ber,  expressed  in  millions  of  dollars,  according  to  their  annual 
reports  for  1886  (Table  XXXIII.). 


Resources. 

Loans  on  Real  Estate 418-4 

Loans  on  other  Securities 127-7 

United  States  Bonds 197-2 

State  and  other  Stock  in  Bonds.  241-4 

Railroad  Bonds  and  Stocks 63-5 

Bank  Stock 39-0 

Real  Estate 31-0 

Other  Investments 79-0 

Expenses -1 

Due  from  Banks 43-7 

Cash 19-8 


Total 1260-8 


Liabilities. 

Deposits 1141-5 

Other  Liabilities 119-3 


Total 1260-8 


INTERIOR  POLITICAL  ORGANIZATION. 

The  United  States  is,  as  has  been  seen,  divided  into  thirty-eight 
States,  eight  Territories,  and  the  District  of  Columbia.  Each  State 
and  Territory  is  in  turn  divided  into  more  or  fewer  counties,  except 
only  in  the  case  of  Louisiana,  where  primary  divisions  of  the 
State  are  called  parishes,  the  functions  and  relations  of  the 
parish  being,  however,  substantially  the  same  as  those  of  the 
counties  of  the  surrounding  States.  The  number  of  organized 
counties  in  1880  was  2444.  The  number  of  unorganized 
counties  upon  the  frontier,  laid  out  upon  the  map  but  not  yet 
sufficiently  filled  by  population  to  justify  the  completion  of  their 
political  organization,  was  161.  The  number  of  organized 
counties  in  the  several  States  has  a  wide  range, — from  3  in  Dela 
ware,  5  in  Rhode  Island,  8  in  Connecticut,  10  in  New  Hampshire, 
to  114  in  Missouri,  117  in  Kentucky,  137  in  Georgia,  160  in  Texas. 
Counties  The  political  function  of  the  county  differs  widely  among  the 
and  several  States.  In  general,  it  may  be  said  that  in  the  north-east, 

town-  where  the  counties  are  few,  the  county  bears  but  a  slight  relation 
ships,  to  the  affairs  of  the  people.  It  is  the  unit  of  real  estate  record. 
Courts  are,  indeed,  held  at  the  county  seat,  but  judges  who  have 
equal  jurisdiction  in  other  counties  there  administer  laws  which 
run  equally  over  the  entire  State.  The  commissioners  of  the 
county  have  authority  over  certain  main  roads.  This  said,  all  is 
said.  The  county  means  almost  nothing  to  the  citizen.  It  is  the 
so-called  "town"  (i.e.,  township)  which  in  this  region  has  the 
power  to  deal  directly  with  schools,  which  administers  poor  relief, 
which  builds  and  keeps  in  repair  most  of  the  roads  and  bridges, 
which  has  tho  charge  of  the  public  peace,  which  holds  nearly  all 
the  authority  which,  by  the  laws  of  the  State,  is  vested  anywhere 
for  promoting  the  general  welfare.  These ' '  small  elemental 
republics,"  as  President  Jefferson  called  them,  absorb  a  large 
part  of  the  political  interest  of  the  people  ;  their  names  are  the 
objects  of  much  affection  and  pride  to  their  inhabitants ;  their 
boundaries  can  only  be  changed  by  the  legislature  of  the  State, 
and  this  is  only  done  from  important  considerations  of  public 
convenience,  anil  that  too,  generally,  with  their  own  consent. 

On  the  other  hand,  in  the  South  and  extreme  West,  where  the 
number  of  counties  is  very  large,  the  county  exercises  or  controls 
the  exercise  of  nearly  all  the  powers,  excepting  in  the  case  of 
cities  and  incorporated  towns,  which  by  the  laws  of  the  State  are 
conceded  to  any  political  agency.  The  geographical  subdivisions 


of  the  county  become  here  of  comparatively  little,  sometimes  of 
very  little,  importance.  In  some  States  their  boundaries  may  be 
changed  by  county  judges  or  county  commissioners,  for  trivial, 
perhaps  for  purely  temporary  reasons.  In  some  States  these  sub 
divisions  of  the  county  are  little  more  than  voting  districts.  In 
other  States  they  are  convenient  units  of  political  administration. 

Midway,  both  geographically  and  politically,  between  the  two 
groups  which  have  been  indicated,  are  many  States,  originally 
settled  largely  by  emigrants  from  New  England  and  New  York, 
in  which  the  political  powers  conceded  by  the  constitution  and 
laws  of  the  several  States  are  divided,  not  very  Unequally,  between 
the  county  and  the  township.  The  county,  as  a  whole,  here  takes 
charge  of  a  very  much  larger  range  of  public  interest  than  in  the 
north-east.  On  the  other  hand,  the  township  has  much  of  the 
political  power  and  dignity  which  belongs  to  the  New  England 
town.  The  aggregate  number  of  such  subdivisions  of  counties  in 
all  the  States  and  Territories,  so  far  as  ascertained,  is  26,682. 

Law  and  usage  differ  very  widely  among  the  American  States  Incorpo- 
regarding  the  incorporation  of  cities,  towns,  and  villages.     In  rated 
Massachusetts    no    town    is    incorporated  of   less    than   10,000  towns 
inhabitants.     In  the  West  and  South,  villages  of  two  and  three  and 
hundred  inhabitants  are  sometimes  incorporated.     In  some  cases,  cities. 
when  a  township  acquires  sufficient  population  it  is  made  a  city, 
embracing  the  entire  area,  including  perhaps  a  large  rural  region. 
In  other  cases,  only  the  closely  occupied  district  is  embraced  within 
the  municipal   limits,  and  the  township   continues  to  maintain 
its  political  existence.     In  the  latter  class  of  cases  it  sometimes 
happens  that  the    inhabitants  of  the   borough    or    village    are 
members  of  the  township  for  certain   purposes,   though  not  for 
others  ;   at  other  times   the   township   and  the   borough,    or  in 
corporated  village,  become  as  distinct  as  if  they  were  two  town 
ships  or  two  boroughs.     The  number  of  incorporated  cities  in  the 
United  States  is  969,  of  incorporated  towns  and  villages  4,613, 
of  boroughs  582.     In  two  cases,  New  York  and  Philadelphia,  a 
city  makes   up   an  entire  county.     In  two  cases,    St   Louis  and 
Baltimore,  a  large  city  forms  no  part  of  a  county.     The  District 
of    Columbia    has  no    county   organization,    while    the    city  of 
Washington,  contained  therein,  has  no  municipal  charter. 

TAXATION. 

The  taxing  powers  within  the  United  States  are  as  follows  : — 

A.  The  national  Government,  whose  revenue  powers  are  only 
limited  by — (a)  the  provision  of  the  constitution  which  prohibits  all 
duties  on  exports,  and  (b)  the  provision  that  all  direct  taxes  must 
be  levied  in  proportion  to  population, — a  provision  which  deprives 
direct  taxes  of  nearly  all  their  efficiency  for  revenue  purposes  ; 

B.  The  several  States,  whose  revenue  powers  are  only  limited  by 
— (a)  restrictions  in  their  respective   constitutions,  and  (b)  the 
general  principle  that  those  powers  must  not  be  exercised  in  such 
a  way  as  to  contravene  laws  of  the  United  States,  or  to  destroy 
sources  of  the  national  revenue,  although  a  State  may  prohibit 
within  its  borders  the  sale  of  liquors,  from  which  the  United  States 
treasury  derives  a  considerable  part  of  its  receipts. 

C.  Within  each  State,  powers  of  taxation,  to  a  determinate  or 
to  an  indeterminate  extent,  as  the  case  may  be,  are  by  the  consti 
tution  and  laws  of  the  State  conferred,  almost  always  for  strictly 
defined  purposes,  (1)  upon  counties,  (2)  upon  cities,  boroughs,  and 
incorporated  villages,  and  (3)  in  nearly  all  the  States,  though  in 
widely  varying  degrees,  upon  the  primary  geographical  divisions 
of  counties,  such  as  the  "  town  "  of  New  England  and  the  "  town 
ship  "  of  the  Middle  and  Western  States. 

The  revenues  of  the  several  States,  and  of  the  counties,  cities, 
townships,  &c. ,  are  generally  derived  from  direct  taxes  upon  property, 
real  and  personal,  although  in  some  States  licences  and  fees  and 
taxes  on  franchises  and  incomes  bear  a  not  inconsiderable  part. 
The  revenues  of  the  United  States  are,  and  have  historically  been, 
mainly  derived  from  two  species  of  indirect  taxes,  viz.,  customs 
duties  on  imports  and  excise  duties  on  articles  as  produced  or 
consumed  within  the  country,  notably  liquors  and  tobacco.  At 
three  several  periods,  viz.,  1800-02,  1814-17,  and  1863-71,  direct 
taxes  have  contributed  considerable  amounts  to  the  national 
revenue.  At  times  the  proceeds  of  the  sales  of  public  lands  have 
formed  an  important  element  of  the  receipts  of  the  general  Govern 
ment  ;  but  in  the  main  it  has  been  the  accepted  policy  to  sell 
lands  to  actual  settlers  at  rates  so  low  as  to  be  inconsistent  with 
the  object  of  revenue.  Indeed,  under  the  homestead  law,  large 
portions  of  the  public  domain  have  been  given  away  to  settlers, 
while  even  larger  amounts  have  been  alienated  in  aid  of  schools, 
public  improvements,  &c.  A  detailed  table,  prepared  by  Prof.  A.  B. 
Hart,  shows  that  up  to  1884  192,584,116  acres  had  been  sold, 
162,230,099  had  been  granted  to  States  and  corporations  for  inter 
nal  improvements,  and  325,901,100  had  been  granted  (167,483,506 
to  individuals  and  158,417,594  to  States)  for  other  purposes,— 
making  a  total  of  680,715,315  acres. 

At  the  tenth  census  (1880)  an  effort  was  made  to  obtain  statistics 
covering  the  amounts  raised,  in  one  year,  under  all  the  taxing 
powers  authorized  and  exercised  in  the  United  States.  The  difF- 
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culty  lay  wholly  in  obtaining  the  facts  relating  to  revenues  collected 
by  counties  and  by  taxing  agencies  below  the  county.  The  aggregate 
results,  as  ascertained  for  1879,  were  as  follows  (Table  XXXIV.): — 

Receipts  into  the  U.S.  treasury  (ordinary  revenue) 8272, 322,137 

Receipts  into  the  State  (or  Territorial)  treasuries 52,019,955 

Receipts  into  the  county  treasuries 69,606,571 

Receipts  into  the  treasuries  of  cities,  boroughs,  or  In 
corporated  villages,  and  of  townships  and  other  sub 
divisions  of  counties 191,031,951 

Total $584,980,614 

Receipts       The  aggregate  receipts  into  the  United  States  treasury,  beginning 
and  ex-    in  1791,  have  been  (in  millions  of  dollars)  as  follows: — from  customs, 
pendi-       5642  ;  from  internal  revenue,  3449  ;  from  direct  taxes,  28  ;   from 
ture          public  lands,  241  ;  from  bank  dividends,  10  ;  miscellaneous,  568 ; 
from         total,  9938.     The  net  ordinary  expenditures  of  the  United  States 
1791;       Government  from  1791  to  1886  have  been  as  follows  (in  millions 
of  dollars):— war,  4563  ;  navy,  1106  ;  Indians,  230  ;  pensions,  900  ; 
miscellaneous,  1938  ;   total,  8737.     The  foregoing  is  exclusive  of 
payments  on  account  of  the  principal  or  interest  of  the  public  debt, 
in  1886.       The  net  ordinary  receipts  into  the  treasury  for  1886  (the  fiscal 
year  ends  June  30)  were  as  follows  : — from  customs,  $192,905,023  ; 
from  internal  revenue,  $116,805,937  ;  from  direct  taxes,  $108,240  ; 
from  public  lands,  $5,630,999  ;  miscellaneous,  $20,989,528  ;  total, 
$336,439,727.      Of    the   receipts  from   internal  revenue  in   1886 
$69,000,000  in  round  numbers  were  from  spirits,  $20,000,000  from 
fermented  liquors,  28,000,000  from  tobacco.     The  net  ordinary  ex 
penditures   for  1886  were  as   follows  : — war,  $34,324,153  ;   navy, 
$13,907,888  ;   Indians,  $6,099,158  ;   pensions,  $63,404,864  ;   mis 
cellaneous,  74,166,929  ;  total,  $191,902,992.     The  foregoing  state- 
ment  is  exclusive  of  payments  on  account  of  principal  or  interest  of 
the  public  debt. 

PUBLIC  DEBT. 

The  Government  set  out,  in  1790,  with  a  revolutionary  debt  of 
about  75  millions  of  dollars.  This  debt  continued  without  important 
change  until  1806,  when  a  reduction  began,  continuing  until  1812, 
when  the  debt  was  about  45  millions.  The  then  ensuing  war  with 
England  carried  the  debt  up  to  127  millions  in  1816.  This  was 
reduced  to  96  millions  in  1819,  to  84  millions  in  1825,  and  to  24 
millions  in  1832,  and  in  the  three  years  following  was  extin 
guished.  The  crisis  of  1837,  and  the  financial  difficulties  ensuing, 
created  indebtedness,  fluctuating  in  amount,  which  at  the  begin 
ning  of  the  war  with  Mexico  was  about  16  millions.  At  the  con 
clusion  of  peace  the  debt  had  risen  to  63  millions,  near  which  point 
it  remained  until  about  1852,  from  which  time  successive  reductions 
brought  it  down  to  28  millions  in  1857.  The  financial  crisis  of 
that  year  caused  an  increase,  which  continued  until  the  imminence 
of  the  civil  war,  when  it  rose  from  65  millions  in  1860  to  91 
millions  in  1861,  to  514  in  1862,  to  1120  in  1863,  to  1816  in  1864, 
to  2681  in  June  and  its  maximum  (2845  millions)  in  August  1865. 

Of  the  outstanding  principal  of  the  debt  in  1886,  158  millions 
bore  interest  at  3  per  cent.,  738  millions  at  4  per  cent,  250  millions 
at  4J  per  cent.,  making  the  interest-bearing  debt  1146  millions. 
The  debt  bearing  no  interest  amounted  to  629  millions,  making  the 
aggregate  1775  millions.  The  cash  in  the  treasury  on  the  1st  of 
July  of  that  year  reached  493  millions,  leaving  the  total  debt,  less 
cash  in  the  treasury,  1282  millions.  The  annual  interest-charge 
was  at  this  date  45^  millions. 

At  the  tenth  census  (1880)  an  effort  was  made  to  ascertain  the 
indebtedness  of  all  States,  Territories,  counties,  cities,  towns, 
townships,  &c.,  with  the  following  result  (in  millions  of  dollars): — 
total  funded  debt,  1118;  floating  debt,  84;  gross  debt,  1202;  sink 
ing  fund,  145  ;  net  debt,  1057.  The  total  net  debt  was  made  up 
as  follows  (in  millions  of  dollars): — debts  of  States  and  Territories, 
234;  debts  of  counties,  124;  debts  of  townships,  32;  debts  of  school 
districts,  17;  debts  of  cities  and  towns,  649. 

PENSIONS. 

The  number  of  pensioners  on  the  rolls,  June  30,  1887,  with  the 
amounts  dne  the  several  classes,  at  existing  rates  per  year,  will  be 
found  in  the  following  table  (XXXV.) :— 


Number. 

Amount. 

/Invalids  

294,445 

$36,063,345 

Navy  

1  Widows,  .fee  
/Invalids  

85,010 
3,281 

13,313,455 
429.28S 

\  Widows,  <fec  
/Survivors  

1,973 

1,069 

405,288 
103  392 

1  Willows,  Ac  

11,831 

1,703,664 

/Survivors  

7,503 

720  288 

^  \Vklows,  <fcc  

895 

85,920 

406,007 

§52,824,640 

CIVIL  SERVICE. 

It  is  impossible  to  make  even  an  approximation  to  the  number 
of  persons  in  the  civil  service  within  the  United  States,  including 
the  officers  of  States,  counties,  cities,  towns,  &c.  There  is  no  com 


plete  and  exact  statement  available  even  as  to  those  who  are  in  the 
civil  service  of  the  national  Government.  An  attempt  has  been 
made,  for  the  present  purpose,  to  reach  an  approximation  to  that 
number.  This  has  beeu  done  by  counting  the  names  on  1200  pages 
of  the  blue-book  of  1885,  under  the  several  heads  there  mentioned. 
Such  a  process  involves  a  liability  to  minor  errors,  in  addition  to 
whatever  duplications  or  omissions  may  occur  in  the  printed  lists. 
The  results  are  offered  merely  as  an  approximation  to  facts. 
Legislative  branch,  427 ;  executive  branch,  114,852  ;  judicial 
branch,  2876;  total,  118,155.  The  executive  branch  includes — 
executive,  22;  state  department,  467;  war  department,  9050;  navy 
department,  1637;  interior  department,  6115;  treasuiy  depart 
ment,  14,505  ;  post-office  department,  79,110 ;  department  of 
agriculture,  203 ;  national  museum,  154 ;  Fish  Commission,  118 ; 
Government  printing  office,  2238 ;  government  of  the  District  of 
Columbia,  1200;  miscellaneous,  33. 

ARMY. 

The  following  table  (XXXVI.)  exhibits  the  personnel  of  the 
army  on  January  1,  1887 : — 


Officers. 

Enlisted 
Men. 

Professors. 

Cadets. 

General  officers  

10 

Adjutant-general's  department.... 
Inspector-general's  department... 
Judge-advocate  -general's  dept.... 
Quartermaster's  department  

17 

7 
8 
61 
26 

••• 

Medical  department  

195 

140 

48 

109 

450 

Ordnance  department.  

59 

400 

Signal  corps  

17 

470 

30 

432 

7,970 

Five  regiments  of  artillery  
Twenty-five  regiments  of  infantry 

230 
877 

2,650 
12,625 

344 

Non  -  commissioned     staff     un- 

300 

Enlisted  men  unattached  to  regi 
ments  

265 

200 

General  service  clerks  and  mes 
sengers  

170 

Total  regular  army  

2176 

25,640 

Organized  and  equipped  militia, 
1885  

6535 

75,175 

NAVY. 

The  following  table  (XXXVII.)  exhibits  the  personnel  of  the 
navy  on  January  1,  1887  : — 

Commissioned  officers,  line 750 

Commissioned  officers,  staff — 

Medical  department 163 

Pay  department Ill 

Engineers 228 

Other  staff  officers 64 

Cadets .'. 243 

Non-commissioned  officers 185 

Enlisted  men  and  boys 8250 

Marine  Corps. 

Commissioned  officers 73 

Enlisted  men 1500 

The  following  table  (XXXVIII.)  exhibits  the  number  of  vessels 
constituting  the  navy  of  the  United  States,  according  to  class  and 
condition,  on  January  1,  1887  : — 


In 

Commission. 

In 

Ordinary. 

Building  or 
Repairing. 

1 

2 

10 

Third-rate  armoured  

1 

12 

5 

17 

5 

Fourth-rate  armoured  

1 

Fourth-rate  unarmoured  
Tugs  

4 
11 

1 

1 

Sailing  vessels  

12 

Total  

56 

14 

13 

Ten  are  unserviceable  ;  3  of  these  are  used  as  receiving  ships, 
the  others  condemned  and  authorized  to  be  sold. 

EDUCATION. 

The  institution,  control,  and  maintenance  of  public  schools  are 
in  the  hands  of  the  several  States,  although  the  United  States 
Government  has  made  liberal  grants  of  lands,  in  aid  of  primary 
instruction,  to  the  States  formed  out  of  the  public  domain,  and 
also  for  the  endowment  of  colleges  of  agriculture  and  the  mechanic 
arts,  to  all  the  States. 

The  following  table  (XXXIX.)  presents  the  leailing  features  of 
the  public  school  statistics  at  four  dates  between  187ti  and  1886: — 
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Enrolment. 

Average  Daily 
Attendance. 

Number  of 
Teachers. 

Public  School 
Expenditure. 

1876 
1880 
1885 
1886 

8,363,738 
9,781,521 
11,169,923 
11,435,297 

4.066.848 
5,805,:;4:J 
6.900.625 
7,279,616 

249,283 
282,644 
319,549 
323,066 

$84,005,333 
80,032,838 
110,384.607 
111,304,927 

The  so-called  public  schools,  although  differing  widely  as  to  effi 
ciency  between  new  States  and  old  States,  between  rich  States  and 
poor  States,  all  conform  closely  to  a  traditional  type,  except  so  far 
as  differences  arise  according  as  schools  are  in  sparsely  or  in  densely 
settled  districts  through  the  opportunity  for  grading  the  pupils 
which  exists  in  the  latter  case.  As  regards,  however,  schools  giving 
instruction  higher  than  or  other  than  that  given  in  the  ordinary 
public  school,  the  greatest  and  most  confusing  differences  exist  as 
to  designation,  organization,  and  schemes  of  instruction. 

The  following  table  (XL.)  presents  the  results  of  the  compila 
tions  of  the  statistics  of  schools  of  the  various  classes  by  the  United 
States  Bureau  of  Education  : — 


Schools. 

Teachers. 

Pupils. 

153 

1394 

40325 

239 

1040 

47,176 

417 

945 

21,640 

1440 

7566 

151,050 

197 

1434 

21  031 

Institutions  for  superior  instruction  of  women  

204 
345 

2123 
4720 

27,143 
67,642 

90 

974 

10532 

142 

803 

6,344 

49 

283 

3,054 

Schools  of  medicine,  of  dentistry,  and  of  pharmacy 

175 
29 

2829 
139 

16,407 
837 

61 

596 

7,411 

Institutions  for  the  blind  

29 

623 

2,412 

16 

636 

2942 

43 

877 

9  213 

Industrial  and  manual  training  schools  

63 

582 

i&aoo 

RELIGION. 

The  census  has  since  1850  attempted  to  obtain  the  number  of 
church  edifices,  with  the  aggregate  number  of  sittings,  belonging 
to  each  principal  sect  or  denomination.  The  results  have  not  been 
highly  satisfactory,  either  as  to  accuracy  or  as  to  classification.  At 
the  census  of  1880  the  attempt  to  collect  the  statistics  of  churches 
proved  an  almost  total  failure.  It  seems  best,  therefore,  to  adopt,  for 
the  present  purpose,  the  figures  (Table  XLI.)  presented  by  the  repre 
sentatives  of  the  various  denominations,  as  they  have  been  revised 
and  digested  by  a  competent  authority,  the  Rev.  Dr  W.  H.  Dupuy, 
only  adding  the  remark  that  no  statement  of  this  kind  can  be  made 
to  meet  the  views  of  all  persons  interested.  The  statement  of  Dr 
Dupuy  does  not  include  the  Roman  Catholic  Church,  whose  author 
ities  claim  from  six  and  a  half  to  seven  millions  of  adherents. 


TABLE  XLI.  —  Religious  Denominations. 

Denomination.                             Ministers. 

Members. 

METHODIST  — 
Jion-  Episcopal. 
Independent  Methodist  

3,307 
13 
38 
625 
485 

21,386 

18,716 
7,897 

3,025 
2,658 
3,074 

3,215 

2,178 
755 
425 
1,343 

746 

1,589 
515 
878 
3,816 
691 
492 
382 
103 
202 
92 

173,648 
2,265 
2,465 
12,081 
17,727 
20,000 
119,110 

3,112,520 
3,500 
84,495 
231,7:35 
266,419 
828,035 
1,698,336 

2,74fi 

41,660 

74,851 
2,302,272 

5,876 
81,226 
9S,0(i3 
119,583 
580,720 

10,401 
326,218 

11,100 
14,733 
63,500 

3,286,168 

2,430,105 
885,468 

569,389 
556,941 
384,800 

336,669 

155,579 
154,003 
144,666 
99,710 

89,333 

88,669 
77,269 
74,313 
72,684 
36,891 
20,176 
19,784 
16,127 
13,683 
5,538 

Primitive  Methodist  

Free  Methodist  

Congregationalist  Methodist  

2,146 

18,07!) 
91 
5-'JO 
1,340 
1,483 
3,644 
11,042 

17 
103 
622 
1.3M 

16,680 

32 
647 
1,366 
1,014 
4,838 

66 
3,149 

107 
lift 

501 

Episcopal 
Union  American  M  E  

Coloured  M.E  

African  M.E  

Methodist  Episcopal  South  

Methodist  Episcopal  

BAPTIST  — 
Six  Principle  

Seventh-Day  

Anti-Mission  

Free-Will  

Baptist  

PRESBYTEHIAX  — 

United  

Cumberland  

Presbyterian  Souih  

Presbyterian  

Lutheran  

Christian  (Disciples  of  Christ)  

Congregational  

EPISCOPAL  — 

Protestant  Episcopal  

United  Brethren  

Reformed,  in  United  States  

United  Evangelical  

Evangelical  Association  

ADVESTIST— 
Advei:tist  

Seventh  Day  

Second  .  .  .. 

The  Brethren  (Dnnkards)  

Reformed,  in  America..  

Mormon  

Universalist  

Church  of  God  (Winebrennariun)... 

Moravian  

Jewish  

New  Jerusalem  (Swedenborgian)... 

(F.  A.  W.) 
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734,  795. 

Allen,  Ethan,  741,  787. 
American  party,  770. 
"American  system,"  761, 

764. 

Andre,  John,  744. 
Andrew,  J.  A.,  773,  787. 
Annapolis,  748,  768. 
Antietam,  battle  of,  777. 
Antifederalists,  752. 
"Anti-Nebraska,"  771. 
Appalachian      mountain 
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747. 
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Bank     of    the    United 

States.  754,  761,  764. 
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Banks,  766,  776,  826. 
Baptists,  731,  770,  829. 
Barbary  pirates,  758. 
Bell,  John,  772.  788. 
Bemis  Heights,  744. 
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Benton,  T.  H.,  764,  788. 
Berlin  decree,  759. 
Billeting  Act,  737. 
Black  Hawk  war,  768. 
Black  list,  the,  786. 
Blockade,  the,   775,  779. 
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733,  736. 
Bonds,  776,  785. 
Boone,  Daniel,  739,  788. 
Boston,  738,  740,  742,  753. 
Boston  Port  Act,  739. 
Boycott,  the,  786. 
Braddock,  Edward,  735. 


Bragg,  B.,  778,  788. 
Brandywine, battle  of, 744. 
Breckinridge,  J.  C.,  772, 

774,  788. 

Brown,  John,  772. 
Buchanan,  Pres.  James, 

771. 
Buckingham,  W.  A.,  773, 

788. 

Buena  Vista,  767. 
Bull  Run,  battle  of,  775. 
Bunker  Hill,  741. 
Burgoyne,  John,  744. 
Burnside,  A.  E.,  777,  788. 
Burr,  Aaron,  756, 758,  788. 
Cabinet,  750. 
Cabots,  the,  729,  735. 
Calhoun,   John  C.,  759, 

762,  764-5,  770. 
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Camden,  battle  of,  744. 
Canada,  733-5,  742,  759, 

782. 

Canals,  757. 
Caflons,  799. 
Carleton,  Sir  Guy,  740. 
Carolina,  729. 
Cascade  range,  800. 
Cass,  Lewis,  764,  768. 
Catskills,  793. 
Cattle,  823. 
Caucus,  764. 
Cedar  Creek,  779. 
Census,  749,  819. 
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of,  760. 


Chancellorsville,  778. 
Chandler,  Zachariah,  773. 
Charleston,  743-5,  764. 
Charter  go  vernments,730. 
Chase,  Salmon  P.,  770. 
Chattanooga,  778. 
Chesapeake  Bay, 745,  748. 
Chicago,  765. 
Chickamauga,  778. 
Chinese  immigration,  782. 
Chippewa,  battle  of,  760. 
Cincinnati,  753,  759. 
Cincinnati,  society  of  the, 

745. 
Cities,  753,  757,  765,  786, 

822,  827. 

Civil  Rights  Act,  784. 
Civil  sen-ice,  764, 785,828. 
Civil  War,  774-81. 
Clark,  G.  R. ,  745. 
Clay,  Henry,  759,762,770. 
Cleveland,  Pres.  Grover, 

785. 

Climate,  803. 
Clinton,  De  Witt,  761. 
Clinton,  Sir  Henry,  744-5. 
Coal,  765,  782,  812. 
Coast,  791. 
Cold  Harbor,  779. 
Colfax,  Schuyler,  781, 78S. 
Colleges,  731. 
Colonial  rights,  736-8. 
Colonies,  revolt  of,  741. 
Colonization,  729  sq. 
Colorado,  784. 
Colorado  plateau,  798. 


Coloured  race,  821. 
Columbia  college,  732. 
Columbian  plateau,  798. 
Commerce,  732,  747,  750, 

753,  825. 

Concord,  battle  of,  740. 
Confederate  States,773-4. 
Confederation,  Articles  of, 

746. 
Congregational   Church, 

731,  829. 
Congress,      Continental, 

737,  740-1,  743-7. 
Congress,  Stamp  Act.  738. 
Congress  of  the    United 

States,  749-52. 
Connecticut,  730,731, 748. 
Conscription,  779. 
Constitution,  749-52,  754, 

755. 

Contracts,  750. 
Convention  of  1787,  748. 
Conventions,  party,  7tJ4; 

State,  773. 
Copper,  768,  816. 
Copyright,  750. 
Cordilleran  system,  796. 
Cornwallis,  Lord,  743-5. 
Corporations,  766.785-6. 
Cotton,  752,  757, 761,  783, 

824. 

Counties,  731,  827. 
Courts,  Federal,  749-51. 
Cowpens,  battle  of,  744. 
Crawford,  Wm.   H..  709, 

761,  768. 


Credit  Mobilier,  783. 

Cuba,  771. 

Currency,  continental, 
742 ;  State,  747  ;  Fed 
eral,  775,  783. 

Dakota,  782. 

Dane,  Nathan,  747. 

Dartmouth  College  case, 
785. 

Davis,  Jefferson,  770, 
773,  779-80. 

Debt,  public,  747, 751, 766, 
778,  780,  7S5-6,  828. 

Decatur,  Stephen,  760. 

Declaration  of  Independ 
ence,  734.737,  743,  754. 

Delaware,  730,  746. 

Democracy,  731, 754.  70S 
765,  770,  774,  787. 

Democratic  party,  750, 
757,  764,  771-2,  784-0. 

Departments,  750. 

Deposits,  removal  of,  76C. 

Detroit,  734,  739,  759, 
763. 

District  of  Columbia,  750, 
768. 

Dorchester,  Mass.,  731. 

Douglas,  Stephen  A., 
770,  772,  774. 

Drainage  areas,  791,  820. 

Dred  Scott  case,  747,  7oL', 
772,  781. 

Dutch  settlements,  730. 

Duties,  750, 754, 761,  776. 

Education,  732,  828. 
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Election  laws,  749,  784. 
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781. 
Electoral  system,  749-50, 

754,  772. 

Ellsworth,  Oliver,  748. 
Emancipation,  777. 
Embargo,  the.  759. 
England,  Church  of,  731, 

739,  770. 
Entails,  731. 

Erie,  Lake,  battle  of,  760. 
Erie  Canal,  761,  763. 
Eutaw  Springs,  745. 
Excise,  749,  755,  783. 
Expenditure,      national, 

828. 

Exploration,  729. 
Exports,  733,  750,  753,825. 
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Fair  Oaks,  battle  of,  777. 
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Farms,  823. 
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761. 

Federal  questions,  751. 
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770-1. 

Fisheries,  745,  782. 
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767-8. 
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744,  755,  782. 
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743,  745. 
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781. 
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French  and  Indian  war, 

734. 
Fugitive  slave  laws,  747, 
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785,  788. 

Garrison,  Win.  L.,  767. 
"  Gaspee,"  the,  739. 
Gates,  Horatio,  741,  744. 
Genet,  E.  C.,  755. 
Geography,  791. 
Geology,  792  sq. 
Georgia,  729,  744. 
Gerraantown,  744. 
Gerry,  Elbridge,  748. 
Gettysburgh,  778. 
Ghent,  treaty  of,  760. 
Gold,  768,  782,  814. 
Gosnold,  Barth.,729. 
Governments,     colonial, 

730,  739. 
Grain,  823-4. 
Grant,  Pres.  Ulysses  S., 

776,  778-81,  784. 
Grasse,  Comte  de,  745. 
Great  Basin,  797. 
Great  Britain,    736   sq., 

755,  758-60,  762,  782, 
Great  Valley,  794. 
Greeley,  Horace,  784. 
Greenbacks,  775. 
Grenville,  George,  737. 
Guadalnpe          Hidalgo, 

treaty  of,  767. 
Guilford,  battle  of,  744. 
Habeas  corpus,  750,  775, 

776,  784. 
Hamilton,  A.,  752,  754-6. 
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Hancock,  John,  738. 
Hancock,  W.  S.,  785,  789. 
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759,  766. 
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Hayne,  Robt.  Y.,  764. 
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789. 
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Holland,  730,  744. 
Homestead  system,  763. 
Hood,  J.  B.,  779,  789. 
Hooker,  Joseph,  777. 
House  of  representatives, 

749. 

Howe,  Earl,  743. 
Howe,  Viscount,  743. 
Howe,  Sir  Wm.,  742-4. 
Hudson,  Henry,  730. 
Hudson  river,  761. 
Hudson's  Bay  Co.,  767. 
Hull,  Wm.,  759,  789. 
Illinois,  747,  753,  761. 
Immigration,    731,    754, 

759,  763,  765,  769,  782, 
820-1. 

Impeachment,  749-50. 
Imports,  733,  753,  825. 
Impressment,  759-60. 
Independence,  742,  745. 
Indiana,  747,  761. 
Indigo,  782. 
Inter-State      Commerce 

Act,  749,  786. 
Inventions,  765,  768,  823. 
Iowa,  768. 
Ireland,  737,  782. 
Iron,    732-3,    761,    765, 

783,  813. 

Iron-clad  vessels,  777,828. 
Jackson,  Pres.  Andrew, 

760,  762,  764-6. 
Jackson,  T.  J.,  777-8. 
Jamestown,  729. 
Japan,  771. 

Jay,  John,  742,  745,  752, 

755. 

Jay  treaty,  755,  758. 
Jefferson,  Pres.  Thomas, 

743,747,752,755-6,758. 
Johnson,  Pres.  Andrew, 

780-1. 

Johnson,  Sir  Wm.,  735. 
Johnston,  A.  S.,  776. 
Johnston,  Jos.  E.,  777-8, 

780. 

Jones,  Paul,  744. 
Judiciary,  749-51,  769. 
^Kansas,  770-1,  773. 
Kansas-Nebraska      Act, 

770. 

Kentucky,  739,  755,  757. 
Kentucky  resolutions, 756. 
King,  Rufns,  748. 
Knights  of  Labour,  786. 
Know-nothing  party,  770. 
Knox,  Henry,  754,  789. 
Koscinsko,Thaddeus,743. 
Koszta  case,  771. 
Ku  Klux  Klan,  784. 
Labour  difficulties,  786. 
La  Fayette,  Marquis  de, 

743,  745. 

Land  system,  763,  766. 
Lawrence,  J.,  760,  789. 
Lead,  817. 
Lee,  Charles,  741-2. 
Lee,  Robt.  E.,  777,  780. 
Legal  tender,  750,  766. 
Legislatures,    730,    741, 

746,  749. 

Lewis  and  Clarke,  758. 
Lexington,  battle  of,  738. 
Liberal  party,  767-8. 
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784. 
Lincoln,  Pres.  Abraham, 

772,  774-5,  779-80. 
Literature,  753,  762,  765. 
Live  stock,  823. 
Livingston,  Edward,  764. 


Locomotive  engine,  765. 
London  Company,  729. 
Long   Island,  battle   of, 

745. 

Lookout  Mountain,  778. 
Louisburgh,  734-5. 
Louisiana,  735,  758-60. 
Lundy's  Lane,  7CO. 
M'Clellan,    G.    B.,   775, 

777,  780,  789. 
Macdonough,  T.,  760. 
Madison,    Pres.    James, 

748,  752,  759. 
Maine,  729,  761. 
Manassas,  battle  of,  775. 
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761,  776,  782,  824. 
Marcy,  W.  L.,  7G4,  789. 
Marion,  Francis,  744. 
Maryland,  729,  730,  746, 

748,  752. 

Mason,  George,  748,  789. 
Massachusetts,      729-31, 

737,  739-40,  747. 
"Mayflower,"  the,  729. 
Meade,  G.  G.,  778,  790. 
Mercury,  816. 
Message,  president's,  750. 
Methodists,  770,  829. 
Mexico,  758,  767-8,  782. 
Michigan,  747,  765,  768. 
Milan  decree,  759. 
Militia,  750. 
Minerals,  811. 
Mining,  732. 
Minnesota,  772. 
Missionary  Ridge,  778. 
Mississippi,  761. 
Mississippi     river,    733, 

753,  758,  774,  776,  778. 
Mississippi  valley,  801. 
Missouri,  761,  763,  771. 
Missouri  compromise,763, 

772. 

Mobile,  734. 
Mobile  Bay,  780. 
Monmouth,  744. 
Monroe,    Pres.     James, 

761-2. 

Montgomery,  R., 742, 790. 
Morgan,  Daniel,  744. 
Morgan,  E.  D.,  773,  790. 
Mormons,  769. 
Morrill  tariff,  773,  776. 
Morris,  Robert,  747-8. 
Morton,  0.  P.,  773,  790. 
Murfreesboro,  778. 
Nashville,  battle  of,  779. 
National  banks,  776. 
National  republican 

party,  762. 
Nativity   of    population, 

820. 
Naturalization,  750,  756, 

759. 

Natural  gas,  782,  813. 
Navigation     laws,     733, 

737-8. 
Navy,  742,  755,  758-60, 

774,  777,  783,  828. 
Nebraska,  770-1  781-2. 
Nevada,  780,  782. 
New  Amsterdam,  730. 
New    England,    729-35, 

743,  757,  759-61,  792. 
New  France,  734. 
New  Hampshire,  730, 748. 
New  Jersey,  730-1,  743, 

746,  748. 

New  Mexico,  767-8. 
New  Orleans,  734,  760, 

777,  784. 
Newport,  743-4. 
Newport,      Christopher, 

729. 

Newspapers,  765,  783. 
New   York,  730-1,    738, 

746,  748,  753,  759,  761. 
New  York  city,  730,  732, 

743-4,  753,  761,  779. 
Non -importation    agree 
ment,  738. 

Non-intercourse  law,  759. 
North  Carolina,  730,  744, 

749,  752,  754. 


North    West,   the,    745, 

747,  753,  774. 
Nova  Scotia,  735. 
Occupations,  822. 
Ohio,  747,  753,  759. 
Ohio  Company,  734. 
Orders  in  council,  759. 
Ordinance  of   1787,    747, 

752-3. 
Ordinance  of  Secession, 

749,  773. 
Oregon,  772. 
Oregon     country,     the, 

758,  762,  767-8. 
Ostend  manifesto,  771. 
Otis,  James,  736. 
Pacific  Coast  ranges,  801. 
Paine,  Thomas,  742,  748. 
Panic    of  1837,  766;    of 

1873,  783,  786. 
Parish,  731,  827. 
Parks,  796. 
Parliament,  British,  733, 

736-40. 

Patents,  750,  757. 
Patrons    of    Husbandry, 

786. 

Putroons,  731. 
Pendleton  Act,  785. 
Peninsular       campaign, 

777. 

Penn,  Wm.,  730. 
Pennsylvania,  730,  731. 
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732. 

Pensions,  780,  828. 
Perry,  O.  H.,  760. 
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768. 

Petei-sburgh,  779-80. 
Petroleum,  782,  813. 
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770. 

Pinckney,  C.,  748,  790. 
Pinckney,  C.  C.,  748,  790. 
Pitt,  Wm.,  733,  735,738. 
Pittsburgh,  734,  739. 
Pittsburgh  Landing,  776. 
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Plymouth,  Mass.,  729. 
Plymouth  Company,  729. 
Polk,  Pres.  Jas.  K.,  755, 

767. 

Polygamy,  769. 
Pope,  John,  777. 
Population,  783,  802, 818. 
Porter,  David,  760. 
Port  Hudson,  777-8. 
Port  Royal,  N.S.,  734. 
Port  Royal,  S.C.,  775. 
Post-office,  757,  768,  825. 
Potato  crops,  824. 
Prairies,  816. 
Presbyterians,  770,  829. 
President,    745,    749-50, 

758. 

Presidents,  list  of,  787. 
Presque  Isle,  734. 
Princeton,  battle  of,  743. 
Princeton  college,  732. 
Proprietary  governments, 

730. 
Protection,  747,  754, 761, 

764,  768,  772-3,  776. 
Public  lands,  763,  827. 
Pulaski,  Count,  743-4, 

790. 

Puritans,  729,  739. 
Putnam,  Israel,  743,  790. 
Quakers,  733. 
Quebec,  735,  742. 
Railways,  765,  768,  775, 

782,  825. 
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Raleigh,  Sir  Walter,  729. 
Randolph,  E.,  748,  755. 
Rawdon,  Lord,  744. 
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Refunding,  784. 
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1793),  755,  757. 
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1856),  771, 774, 781, 780. 
Repudiation,  741,  7C6. 
Requisitions,  747. 
Revenue,  776,  827. 
Revolution,      American, 

730,  741,  745. 
Rhode  Island,  730,  731, 

748,  752,  754. 
Rice,  732,  824. 
Richmond,  774,  779-80. 
"  Rings,"  783. 
Roads,  753,  757. 
Rocky    Mountains,    758, 

796. 

Uodgers,  John,  760. 
Roman    Catholics,    770, 

829. 
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778. 

Royal  governments,  730. 
Russia,  762. 
Rutledge,  John,  748. 
Salt,  817. 
Saratoga,    surrender  at, 

744. 

Savannah,  744,  780. 
Schools,  763,  765,  828-0. 
Schuyler,  Philip,  741, 790. 
Scott,  Winfleld,  760,  767, 

770, 775. 

Search,  right  of,  759-60. 
Secession,  741, 749, 772-3. 
Sedition  law,  756. 
Seminole  war,  768. 
Senate,  749,  769. 
Seven  days'  battles,  777. 
Seven  Pines,  777. 
Seward,Wm.II.,770,  773. 
Seymour,Horatio,781,790. 
Sharpsburgh,  777. 
Shenandoah  valley,  777, 

779,  794-5. 

Sheridan,  P.  H.,  779-80. 
Sherman,  Roger,  748. 
Sherman,  W.  T.,  779-80. 
Shipping,  732,  826. 
Sierra  Nevada,  799. 
Silver,  782,  784,  814. 
Sinks,  797-8. 

Six  Nations,  746. 

Slave  representation,  749, 

769. 
Slavery,    729,    747,    752, 

757,  763,    768-9,  772, 
775,  777,  781. 

Slave  trade,  740,  749. 
"  Sons  of  Liberty,"  738. 
South  America,  762. 
South  Carolina,  730,  737, 

744,  752,  764,  772. 
Spain,  730,  735,  753,  768, 

762. 

Specie  circular,  766. 
Squatter  sovereiKnty,768. 
Stamp  Act,  737,  738. 
Stark,  John,  744. 
Star  routes,  783. 
States,  733,  741,  747, 749- 

50,  754,  827;  table  of, 

802. 
State    sovereignty,   741, 

746,    751,  756-7,  763, 

774. 
Steam    navigation,    753, 

758,  763,  765,  826. 
Stephens,  A.  H.,  770,  773. 
Steuben,  Baron  von,  743, 

790. 

Stony  Point,  744. 
Storms,  807. 

Sub-treasury  law,  766-8. 
Suffrage,  right  of,   754, 

781. 

Sugar,  824. 

Sumner,  Charles,  770. 
Sumter,    Thomas,    744, 

790. 

Supreme  Court,  751. 
Sweden,  730. 
Taney,  R.  B.,  764,  790. 
Taxation ,  British ,  737-40. 
Taxation,  United  States, 

741,  747,  749-50,  776, 

780,  827. 


Taylor,    Pres.    Zachary, 

767-8. 

Tea-tax,  739. 
Tecumseh,  759. 
Telegraph,  765,  768,  782, 

825. 

Telephone,  782. 
Temperature,  803. 
Tennessee,  739,  755,  757. 
Tenure  of  Office  Act,  781. 
Territories,  747,  749,  768, 

827;  table  of,  802. 
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Thames,  battle  of,  760. 
Theology,  753. 
Thomas,  Geo.  H.,  778-9, 

790. 

Ticonderoga,  735,  741. 
Tilden,  S.  J.,  784. 
Tin,  816. 
Tippecanoe,  759. 
Titles,  731,  750. 
Tobacco,  732,  824. 
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Towns,  731,  738,  827. 
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738. 

Townships,  763,  827. 
Trade  unions,  786. 
Treason,  751,  780. 
Treaties,  750. 
"Trent "case,  775. 
Trenton,  battle  of,  743. 
Tyler,  Pres.  John,  766. 
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UNIVERSALIST  CHURCH,  a  religious  body  in  the 
United  States  of  America,  especially  in  the  New  England 
States,  which  has  for  its  distinguishing  tenet  the  doctrine 
of  the  final  salvation  of  all  souls  from  sin  through  Christ. 
The  pioneers  of  Universalism  in  America  were  Dr  George 
De  Benneville,  who  taught  from  1741  principally  in 
Pennsylvania;  Dr  Charles  Chauncy,  of  the  First  Church, 
Boston  (notably  in  The  Salvation  of  All  Men,  published  in 
1784);  Dr  Joseph  Huntington,  of  Coventry,  Conn,  (whose 
Calvinism  Improved  was  published  after  his  death  in  1796); 
John  Murray,  Elhanan  Winchester,  Caleb  Rich,  and,  very 
specially,  Hosea  Ballou.  Murray  is,  however,  regarded  as 
"the  father  of  Universalism  in  America."  In  1750  James 
Relly  had  avowed  himself  a  Universalist,  basing  his  belief 
on  a  theory  quite  peculiar;  Murray,  who  had  preached  as 
a  Methodist  in  England  and  Ireland,  was  Relly's  most  dis 
tinguished  convert.  In  1770  he  came  to  America,  and, 
under  circumstances  so  strange  that  most  Universalists 
regard  them  as  providential,  overcoming  a  deep  reluct 
ance,  he  preached  at  Good  Luck,  New  Jersey,  and  organ 
ized  a  society,  "The  Independent  Christian  Church,"  at 
Gloucester,  Massachusetts.  Hosea  Ballou — a  convert  from 
the  Calvinist  Baptists — took  up  the  cause  in  1790,  and 
published  the  work  that  is  regarded  by  Universalists  as 


epoch-making,  A  Treatise  on  Atonement.  The  number  of 
ministers  increased,  and  societies  were  formed.  These  in 
due  time  became  the  constituents  of  larger  organizations, 
till  a  "  New  England  convention  "  saw  occasion,  in  1803,  to 
adopt  a  "  profession  of  faith,"  which  in  three  short  articles 
avowed  belief  in  the  Bible  as  making  known  in  a  Divine 
revelation  the  nature  of  God,  the  mission  of  Christ,  the 
final  holiness  of  all  souls,  and  the  necessity  of  good  works. 
In  1866  a  general  convention,  composed  of  delegates  from 
the  State  conventions,  was  incorporated.  It  has  jurisdic 
tion  throughout  the  United  States  and  Canada.  It  has  a 
"  Murray  fund"  of  about  $135,000.  Under  the  auspices 
of  the  Universalist  Church  are  the  "woman's  centenary 
association,"  the  "  Universalist  historical  society,"  several 
organized  charities,  four  colleges,  three  theological  schools, 
and  five  academies, — the  total  value  of  the  schools,  includ 
ing  endowments,  being  hardly  less  than  3  million  dollars. 
It  publishes  eight  periodicals.  The  Year  Book  for  1887 
gives  the  following  summary: — 1  general  convention;  22 
State  conventions;  945  parishes,  38,429  families;  696 
churches,  35,550  members;  634  Sunday  schools,  51,871 
members;  789  church  edifices;  value  above  indebtedness, 
$7,493,927;  673  clergymen  in  fellowship  and  120  licensed 
lay  preachers. 
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rTIHE  mediaeval  Latin  term  universitas  (from  which  the 
I  English  word  "  university  "  is  derived)  was  originally 
employed  to  denote  any  community  or  corporation  re 
garded  under  its  collective  aspect.  When  used  in  its 
'  modern  sense,  as  denoting  a  body  devoted  to  learning  and 
education,  it  required  the  addition  of  other  words  in  order 
to  complete  the  definition, — the  most  frequent  form  of  ex 
pression  being  "universitas  magistrorum  et  scholarium"  (or 
"  discipulorum  ").  In  the  course  of  time,  probably  towards 
the  latter  part  of  the  14th  century,  the  term  began  to  be 
used  by  itself,  with  the  exclusive  meaning  of  a  community 
of  teachers  and  scholars  whose  corporate  existence  had 
been  recognized  and  sanctioned  by  civil  or  ecclesiastical 
authority  or  by  both.  But  the  more  ancient  and  custom 
ary  designation  of  the  university  in  mediaeval  times  (re 
garded  as  a  place  of  instruction)  was  "studium  generale" 
(or  sometimes  "  studium  "  alone),  a  term  implying  a  centre 
of  instruction  for  all.2  The  expressions  "  universitas 
studii"  and  "universitatis  collegium"  are  also  occasionally 
to  be  met  with  in  official  documents. 

It  is  necessary,  however,  to  bear  in  mind,  on  the  one 
hand,  that  a  university  often  had  a  vigorous  virtual  exist 
ence  long  before  it  obtained  that  legal  recognition  which  en 
titled  it,  technically,  to  take  rank  as  a  "  studium  generale," 
and,  on  the  other  hand,  that  hostels,  halls,  and  colleges, 
together  with  complete  courses  in  all  the  recognized 
branches  of  learning,  were  by  no  means  necessarily  in 
volved  in  the  earliest  conception  of  a  university.  The 
university,  in  its  earliest  stage  of  development,  appears  to 
have  been  simply  a  scholastic  guild, — a  spontaneous  com 
bination,  that  is  to  say,  of  teachers  or  scholars,  or  of 
both  combined,  and  formed  probably  on  the  analogy  of  the 
trades  guilds,  and  the  guilds  of  aliens  in  foreign  cities,  which, 
in  the  course  of  the  13th  and  14th  centuries,  are  to  be 
found  springing  up  in  most  of  the  great  European  centres. 
The  design  of  these  organizations,  in  the  first  instance,  was 

1  It  is  the  design  of  the  present  article  to  exhibit  the  universities  in 
their  historical  development,  each  being  brought  under  notice,  as  far 
as  practicable,  in  the  order  of  its  original  foundation.     In  the  alpha 
betical  enumeration  in  the  table  at  the  end,  the  date  of  foundation 
thus  serves  to  indicate  approximately  the  place  where  any  university 
is  first  referred  to. 

2  Denifle,  Die  Universitaten  des  Mittelallers,  \.  39. 


little  more  than  that  of  securing  mutual  protection, — for 
the  craftsman,  in  the  pursuit  of  his  special  calling, — for 
the  alien,  as  lacking  the  rights  and  privileges  inherited 
by  the  citizen.  And  so  the  university,  composed  as  it  was 
to  a  great  extent  of  students  from  foreign  countries,  was  a 
combination  formed  for  the  protection  of  its  members  from 
the  extortion  of  the  townsmen  and  the  other  annoyances 
incident  in  mediaeval  times  to  residence  in  a  foreign  state. 
It  was  a  first  stage  of  development  in  connexion  with 
these  primary  organizations,  when  the  chancellor  of  the 
cathedral,  or  some  other  authority,  began,  as  we  shall 
shortly  see,  to  confer  on  their  masters  the  right  of  teach 
ing  at  any  similar  centre  that  either  already  existed  or 
might  afterwards  be  formed  throughout  Europe, — "facultas 
ubique  docendi."  It  was  a  still  further  development  when 
it  began  to  be  recognized  that,  without  a  licence  from  either 
pope,  emperor,  or  king,  no  "  studium  generale  "  could  be 
formed  possessing  this  right  of  conferring  degrees,  which 
originally  meant  nothing  more  than  licences  to  teach. 

In  order,  however,  clearly  to  understand  the  conditions  Chief 
under  which  the  earliest  universities  came  into  existence,  facts 
it  is  necessary  to  take  account,  not  only  of  their  organiza-  J*}  the 
tion,  but  also  of  their  studies,  and  to  recognize  the  main  iJaraiiL0 
influences  which,  from  the  6th  to  the  12th  century,  served  before 
to  modify  both  the  theory  and  the  practice  of  education,  the  uni- 
In  the  former  century,  the  schools  of  the  Roman  empire,  versitv 
which  had  down  to  that  time  kept  alive  the  traditions  of  era" 
pagan  education,  had  been  almost  entirely  swept  away  by 
the   barbaric   invasions.     The   latter   century  marks  the 
period  when  the  institutions  which  supplied  their  place — 
the  episcopal  schools  attached  to  the  cathedrals  and  the 
monastic  schools — attained  to  their  highest  degree  of  influ 
ence  and  reputation.     Between  these  and  the  schools  of 
the  empire  there  existed  an  essential  difference,  in  that  the 
theory  of  education  by  which  they  were  pervaded  was  in 
complete  contrast  to   the  simply  secular   theory  of   the 
schools  of   paganism.     The  cathedral  school  taught  only 
what  was  supposed  to  be  necessary  for  the  education  of 
the   priest ;   the  monastic   school  taught  only  what  was 
supposed  to  be  in  harmony  with  the  aims  of  the  monk. 
But  between  the  pagan  system  and  the  Christian  system 
by  which  it  had  been  superseded  there  yet  existed  some- 
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thing  that  was  common  to  both  :  the  latter,  even  in  the 
narrow  and  meagre  instruction  which  it  imparted,  could 
not  altogether  dispense  with  the  ancient  text-books,  simply 
because  there  were  no  others  in  existence.  Certain 
treatises  of  Aristotle,  of  Porphyry,  of  Martianus  Capella, 
and  of  Boetius  continued  consequently  to  be  used  and 
studied ;  and  in  the  slender  outlines  of  pagan  learning 
thus  still  kept  in  view,  and  in  the  exposition  which  they 
necessitated,  we  recognize  the  main  cause  which  prevented 
the  thought  and  literature  of  classic  antiquity  from  falling 
altogether  into  oblivion. 

Under  the  rule  of  the  Merovingian  dynasty  even  these 
scanty  traditions  of  learning  declined  throughout  the 
Frankish  dominions;  but  in  England  the  designs  of 
Gregory  the  Great,  as  carried  out  by  Theodorus,  Bede, 
and  Alcuin,  resulted  in  a  great  revival  of  education  and 
letters.  The  influence  of  this  revival  extended  in  the  8th 
and  9th  centuries  to  Frankland,  where  Charles  the  Great, 
advised  and  aided  by  Alcuin,  effected  a  memorable  refor 
mation,  which  included  both  the  monastic  and  the  cathe 
dral  schools;  while  the  school  attached  to  the  imperial 
court,  known  as  the  Palace  School,  also  became  a  famous 
centre  of  learned  intercourse  and  instruction. 

But  the  activity  thus  generated,  and  the  interest  in 
learning  which  it  served  for  a  time  to  diffuse,  well  nigh 
died  out  amid  the  anarchy  which  characterizes  the  10th 
century  in  Latin  Christendom,  and  it  is  at  least  question 
able  whether  any  real  connexion  can  be  shown  to  have 
existed  between  this  earlier  revival  and  that  remarkable 
movement  in  which  the  university  of  Paris  had  its  origin. 
On  the  whole,  however,  a  clearly  traced,  although  imper 
fectly  continuous,  succession  of  distinguished  teachers  has 
inclined  the  majority  of  those  who  have  studied  this  ob 
scure  period  to  conclude  that  a  certain  tradition  of  learn 
ing,  handed  down  from  the  famous  school  over  which 
Alcuin  presided  at  the  great  abbey  of  St  Martin  at  Tours, 
continued  to  survive,  and  became  the  nucleus  of  the  teach 
ing  in  which  the  university  took  its  rise.  But,  in  order 
adequately  to  explain  the  remarkable  development  and 
novel  character  which  that  teaching  assumed  in  the  course 
of  the  12th  and  13th  centuries,  it  is  necessary  to  take 
account  of  the  operation  of  certain  more  general  causes  to 
which  the  origin  of  the  great  majority  of  the  earlier  uni 
versities  may  in  common  unhesitatingly  be  referred.  These 
causes  are — (1)  the  introduction  of  new  subjects  of  study, 
as  embodied  in  a  new  or  revived  literature  ;  (2)  the  adop 
tion  of  new  methods  of  teaching  which  were  rendered 
necessary  by  the  new  studies  ;  (3)  the  growing  tendency 
to  organization  which  accompanied  the  development  and 
consolidation  of  the  European  nationalities. 

That  the  earlier  universities  took  their  rise  to  a  great 
extent  in  endeavours  to  obtain  and  provide  instruction  of 
a  kind  beyond  the  range  of  the  monastic  and  cathedral 
schools  appears  to  be  very  generally  admitted,  and  this 
general  fact  has  its  value  in  assisting  us  to  arrive  at  a 
conclusion  with  respect  to  the  origin  of  the  first  European 
university, — that  of  Salerno  in  Italy,  which  became 
known  as  a  school  of  medicine  as  early  as  the  9th  century. 
The  circumstances  of  its  rise  are  extremely  obscure,  and 
whether  it  was  monastic  or  secular  in  its  origin  has  been 
much  disputed.  One  writer l  derives  its  origin  from  an 
independent  tradition  of  classical  learning  which  continued 
to  exist  in  Italy  down  to  the  10th  century.  Another 
writer 2  maintains  that  it  had  its  commencement  in  the 
teaching  at  the  famous  Benedictine  monastery  of  Monte 
Cassino,  where  the  study  of  medicine  was  undoubtedly 
pursued.  But  various  facts  may  be  urged  in  contra ven- 

1  De  Renzi,  Storia  Documentata  delta  Scuola  Medico,  di  Salerno, 
ed.  1857,  p.  145. 

2  Puccinotti,  Storia  della  Medicina,  i.  317-326. 
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tion  of  such  a  theory.  The  school  at  Salerno,  so  far  as 
its  history  can  be  traced,  appears  to  have  been  entirely 
a  secular  community  ;  it  was  distinguished  also  by  its 
catholic  spirit,  and,  at  a  time  when  Jews  were  the  object  of 
religious  persecution  throughout  Europe,  members  of  this 
nationality  were  to  be  found  both  as  teachers  and  learners 
at  Salerno.  Situated,  moreover,  as  it  was  on  the  sea- 
coast,  its  communication  with  the  neighbouring  island  of 
Sicily  was  easy  and  frequent ;  and  it  would  accordingly 
seem  far  more  probable  that  it  was  owing  to  the  new 
knowledge  gained  from  the  Saracens,  after  their  occupa 
tion  of  that  island,  that  Salerno  acquired  its  reputation. 
It  was  by  a  band  of  these  invaders  that  Bertharius,  abbot 
of  Monte  Cassino,  and  the  author  of  certain  medical 
treatises,  was  massacred  along  with  his  monks  in  the  year 
883.  The  Saracens  were  famed  for  their  medical  skill, 
and,  by  their  translations  of  Galen  and  Hippocrates,  did 
much  to  advance  the  study  ;  and,  according  to  Jourdain,3 
there  were  translations  from  the  Arabic  into  Latin  long 
before  the  time  of  Constantino  the  African,  but  these 
versions  have  perished.  In  the  course  of  the  1 1th  century, 
under  the  teaching  of  Constantino  the  African  (d.  1087), 
the  celebrity  of  Salerno  became  diffused  all  over  Europe. 
Ordericus  Vitalis,  who  wrote  in  the  first  half  of  the  12th 
century,  speaks  of  it  as  then  long  famous.  In  1231  it 
was  constituted  by  the  emperor  Frederick  II.  the  only 
school  of  medicine  in  the  kingdom  of  Naples. 

It  was  at  a  considerable  interval  after  the  rise  of  the  Teaching 
school  at  Salerno,  about  the  year  1113,  that  Irnerius  com-  °f 
menced  at  Bologna  his  lectures  on  the  ci-vil  law.  This 
instruction,  again,  was  of  a  kind  which  the  monastic  and  Bologna. 
cathedral  schools  could  not  supply,  and  it  also  met  a  new 
and  pressing  want.  The  states  of  Lombardy  were  at  this 
time  rising  rapidly  in  population  and  in  wealth ;  and  the 
greater  complexity  of  their  political  relations,  their  increas 
ing  manufactures  and  commerce,  called  for  a  more  definite 
application  of  the  principles  embodied  in  the  codes  that 
had  been  handed  down  by  Theodosius  and  Justinian.  But 
the  distinctly  secular  character  of  this  new  study,  and  its 
intimate  connexion  with  the  claims  and  prerogatives  of  the 
Western  emperor,  aroused  at  first  the  susceptibilities  of  the 
Roman  see,  and  for  a  time  Bologna  and  its  civilians  were 
regarded  by  the  church  with  distrust  and  even  with  alarm. 
These  sentiments  were  not,  however,  of  long  duration.  In 
the  year  1 151  the  appearance  of  the  Decretum  of  Gratian,  Decretum 
largely  compiled  from  spurious  documents,  invested  the  of  Gratian 
studies  of  the  canonist  with  fresh  importance ;  and  £™ 
numerous  decrees  of  past  and  almost  forgotten  pontiffs  now  jaw 
claimed  to  take  their  stand  side  by  side  with  the  enact 
ments  contained  in  the  Corpus  Juris  Civilis.  They  con 
stituted,  in  fact,  the  main  basis  of  those  new  pretensions 
asserted  with  so  much  success  by  the  popedom  in  the 
course  of  the  12th  and  13th  centuries.  It  was  necessary, 
accordingly,  that  the  Decretum  should  be  known  and 
studied  beyond  the  walls  of  the  monastery  or  the  episcopal 
palace,  and  that  its  pages  should  receive  authoritative  ex 
position  at  some  common  centre  of  instruction.  Such  a 
centre  was  to  be  found  in  Bologna.  The  needs  of  the 
secular  student  and  of  the  ecclesiastical  student  were  thus 
brought  for  a  time  into  accord,  and  from  the  days  of 
Irnerius  down  to  the  close  of  the  13th  century  we  have 
satisfactory  evidence  that  Bologna  was  generally  recognized 
as  the  chief  school  both  of  the  civil  and  the  canon  law.4 
It  has  indeed  been  asserted  that  university  degrees  were 
instituted  there  as  early  as  the  pontificate  of  Eugenius 
III.  (1145-53),  but  the  statement  rests  on  no  goad 
authority,  and  is  in  every  way  improbable.  There  is, 
however,  another  tradition  which  is  in  better  harmony 

3  &ur  I' Aye  et  I'Oriyine  des  Traductions  Latines,  &c.,  p.  225. 

4  Denifle,  Die  Unicersitdten,  &c.,  i.  48. 
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with  the  known  facts.  When  Barbarossa  marched  his 
forces  into  Italy  on  his  memorable  expedition  of  1155, 
and  reasserted  those  imperial  claims  which  had  so  long 
lain  dormant,  the  professors  of  the  civil  law  and  their 
scholars,  but  more  especially  the  foreign  students,  gathered 
round  the  Western  representative  of  the  Roman  Caesars, 
and  besought  his  intervention  in  their  favour  in  their 
relations  with  the  citizens  of  Bologna.  A  large  proportion 
of  the  students  were  probably  from  Germany  ;  and  it  did 
not  escape  Frederick's  penetration  that  the  civilian  might 
prove  an  invaluable  ally  in  the  assertion  of  his  imperial 
pretensions.  He  received  the  suppliants  graciously,  and, 
finding  that  their  grievances  were  real,  especially  against 
the  landlords  in  whose  houses  they  were  domiciled,  he 
granted  the  foreign  students  substantial  protection,  by 
conferring  on  them  certain  special  immunities  and  privi 
leges  (November  1158).1  These  privileges  were  embodied 
in  the  celebrated  Authentica,  ffabita,  in  the  Corpus  Juris 
Civilis  of  the  empire  (bk.  iv.  tit.  13),  and  were  eventually 
extended  so  as  to  include  all  the  other  universities  of  Italy. 
In  them  we  may  discern  the  precedent  for  that  state  pro 
tection  of  the  university  which,  however  essential  at  one 
time  for  the  security  and  freedom  of  the  teacher  and  the 
taught,  has  been  far  from  proving  an  unmixed  benefit, — 
the  influence  which  the  civil  power  has  thus  been  able  to 
exert  being  too  often  wielded  for  the  suppression  of  that 
very  liberty  of  thought  and  inquiry  from  which  the  earlier 
universities  derived  in  no  small  measure  their  importance 
and  their  fame. 

But,  though  there  was  a  flourishing  school  of  study,  it 
is  to  be  observed  that  Bologna  did  not  possess  a  university 
so  early  as  1158.  Its  first  university  was  not  constituted 
until  the  close  of  the  12th  century.  The  "universities" 
at  Bologna  were,  as  Denifle  has  shown,  really  student  guilds, 
formed  under  influences  quite  distinct  from  the  protecting 
clauses  of  the  Authentica,  and  suggested,  as  already  noted, 
by  the  precedent  of  those  foreign  guilds  which,  in  the 
course  of  the  12th  century,  began  to  rise  throughout 
western  Europe.  They  had  their  origin  in  the  absolute 
necessity,  under  which  residents  in  a  foreign  city  found 
themselves,  of  obtaining  by  combination  that  protection 
and  those  rights  which  they  could  not  claim  as  citizens. 
These  societies  were  modelled,  Denifle  considers,  not  on 
the  trade  guilds  which  rose  in  Bologna  in  the  13th  century, 
but  on  the  Teutonic  guilds  which  arose  nearly  a  century 
earlier  in  north-western  Europe,  being  essentially  "  spon 
taneous  confederations  of  aliens  on  a  foreign  soil."  Ori 
ginally,  they  did  not  include  the  native  student  element. 

The  power  resulting  from  this  principle  of  combination, 
when  superadded  to  the  privileges  conferred  by  Barbarossa, 
gave  to  the  students  of  Bologna  a  superiority  of  which 
they  were  not  slow  to  avail  themselves.  Under  the  leader 
ship  of  their  rector,  they  extorted  from  the  citizens  con 
cessions  which  raised  them  from  the  condition  of  an  op 
pressed  to  that  of  a  specially  privileged  class.  The  same 
principle,  when  put  in  force  against  the  professors,  reduced 
the  latter  to  a  position  of  humble  deference  to  the  very 
body  whom  they  were  called  upon  to  instruct,  and  im 
parted  to  the  entire  university  that  essentially  democratic 
character  by  which  it  was  afterwards  distinguished.  It  is 
not  surprising  that  such  advantages  should  have  led  to  an 
imitation  and  extension  of  the  principle  by  which  they 
were  obtained.  Denifle  considers  that  the  "  universities  " 
at  Bologna  were  at  one  time  certainly  more  than  four  in 

1  See  Savigny,  Gesch.  d.  rom.  Rechts,  iii.  152,  491-492.  See  also 
Giesebrecht,  Gesch.  d.  Kaiserzeit  (ed.  1880),  v.  51-52.  The  story  is 
preserved  in  a  recently  discovered  metrical  composition  descriptive  of 
the  history  of  Frederick  I. ;  see  Sitzungsberichte  d.  Bairisch.  Akad.  d. 
Wissenschaft,  Phil.-Hist.  Klasse,  1879,  ii.  285.  Its  authenticity  is 
called  in  question  by  Denifle,  but  it  would  seem  to  be  quite  in  har 
mony  with  the  known  facts. 


number,  and  we  know  that  the  Italian  students  alone  were 
subdivided  into  two, — the  Tuscans  and  the  Lombards.  In  Other 
the  centres  formed  by  secession  from  the  parent  body  a  similar 
like  subdivision  took  place.  At  Vercelli  there  were  four 
"  universitates,"  composed  respectively  of  Italians,  Eng- 
lish,  Provencals,  and  Germans ;  at  Padua  there  were 
similar  divisions  into  Italians,  French  (i.e.,  Frandgenae, 
comprising  both  English  and  Normans),  Provencals  (in 
cluding  Spaniards  and  Catalans).  When  accordingly  we 
learn  from  Odofred  that  in  the  time  of  the  eminent  jurist 
Azo,  who  lectured  at  Bologna  about  1200,  the  number  of 
the  students  there  amounted  to  some  ten  thousand,  of 
whom  the  majority  were  foreigners,  it  seems  reasonable  to 
conclude  that  the  number  of  these  confederations  of  students 
("  societates  scholarium  ")  at  Bologna  was  yet  greater. 
It  is  certain  that  they  were  not  formed  simultaneously, 
but,  similarly  to  the  free  guilds,  one  after  the  other, — the 
last  in  order  being  that  of  the  Tuscans,  which  was  com 
posed  of  students  from  Tuscany,  the  Campagna,  and 
Rome.  Nor  are  we,  again,  to  look  upon  them  as  in  any 
way  the  outcome  of  those  democratic  principles  which 
found  favour  in  Bologna,  but  rather  as  originating  in  the 
traditional  home  associations  of  the  foreign  students, 
fostered,  however,  by  the  peculiar  conditions  of  their 
university  life.  As  the  Tuscan  division  (the  one  least  in 
sympathy,  in  most  respects,  with  Teutonic  institutions) 
was  the  last  formed,  so,  Denifle  conjectures,  the  German 
"  university  "  may  have  introduced  the  conception  which 
was  successively  adopted  by  the  other  nationalities. 

In  marked  resemblance  to  the  guilds,  these  confederations  The 
were  presided  over  by  a  common  head, — the  "  rector  schola-  rector, 
rium,"  an  obvious  imitation  of  the  "rector  societatum"  or 
"  artium  "  of  the  guild,  but  to  be  carefully  distinguished 
from  the  "  rector  scholarum,"  or  director  of  the  studies,  with 
whose  function  the  former  officer  had,  at  this  time,  nothing 
in  common.     Like  the  guilds,  again,  the  different  nations 
were   represented   by    their    "consiliarii,"  a   deliberative 
assembly  with  whom  the  rector  habitually  took  counsel. 

While  recognizing  the  essentially  democratic  character  of  Mature 
the  constitution  of  these  communities,  it  is  to  be  remem-  age  of  the 
bered  that  the  students,  unlike  the  majority  at  Paris  and  stu(lents. 
later  universities,   were  mostly  at  this  time   of   mature 
years.     As  the  civil  law  and  the  canon  law  were  at  first 
the  only  branches  of  study,  the  class  whom  they  attracted 
were  often  men  already  filling  office  in  some  department 
of  the  church  or  state, — archdeacons,  the  heads  of  schools, 
canons  of  cathedrals,  and  like  functionaries  forming  a  con 
siderable  element  in  the  aggregate.     It  has  been  observed, 
indeed,  that  the  permission  accorded  them  by  Frederick  I. 
of  choosing,  in  all  cases  of  dispute,  their  own  tribunal, 
thus  constituting  them,  to  a  great  extent,  sui  juris,  seems 
to  presuppose  a  certain  maturity  of  judgment  among  those 
on  whom  this  discretionary  power  was  bestowed. 

With  the  middle  of  the  13th  century,  these  various  con-  Amalga- 
federations  became  blended,  for  the  first  time,  into  one  or  mation  of 
other  of  the  two  great  divisions  already  referred  to, — those  of 
theUltramontani  and  the  Citramontani,JohannesdeVaranis  ^^  » 
being  rector  of  the  former  and  Pantaleon  de  Venetiis  of  the  into  two 
latter.     Innocent  IV.,  in  according  his  sanction  to  the  new  divisions, 
statutes  of  the  university  in  1253,  refers  to  them  as  drawn 
up  by  the  "  rectores  et  universitas  scholarium  Bononien- 
sium."     With  tbe  commencement  of  the  16th  century,  the 
two  corporations  were  combined  under  one  rector. 

About  the  year  1200  were  formed  the  two  faculties  of  Faculties 
medicine  and  philosophy  (or  the  arts2),  the  former  being  instituted. 

2  The  arts  course  of  study  was  that  represented  by  the  ancient 
trivium  (i.e.,  grammar,  logic,  and  rhetoric)  and  the  quadrivium  (i.e., 
arithmetic,  geometry,  music,  and  astronomy),  as  handed  down  from 
the  schools  of  the  Roman  empire.  See  J.  B.  Mullinger,  History  of 
the  University  of  Cambridge,  i.  24-27. 
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somewhat  the  earlier.  It  was  developed,  as  that  of  the 
civil  law  had  been  developed,  by  a  succession  of  able 
teachers,  among  whom  Thaddeus  Alderottus  was  especially 
eminent.  The  faculty  of  arts,  down  to  the  14th  century, 
scarcely  attained  to  equal  eminence.  The  teaching  of 
theology  remained  for  a  long  time  exclusively  in  the  hands 
of  the  Dominicans;  and  it  was  not  until  the  year  1360 
that  Innocent  VI.  recognized  the  university  as  a  "  studium 
generale  "  in  this  branch, — in  other  words,  as  a  place  of 
theological  education  for  all  students,  with  the  power  of 
conferring  degrees  of  universal  validity. 

In  the  year  1371  the  cardinal  legate,  Anglicus,  compiled, 
as  chief  director  of  ecclesiastical  affairs  in  the  city,  an 
account  of  the  university,  which  he  presented  to  Urban  V. 
The  information  it  supplies  is,  however,  defective,  owing 
to  the  fact  that  only  the  professors  who  were  in  receipt  of 
salaries  from  the  municipality  are  mentioned.  Of  these 
there  were  twelve  of  civil  law  and  six  of  canon  law  ;  three 
of  medicine,  three  of  practical  medicine,  and  one  of  sur 
gery  ;  two  of  logic,  and  one  each  of  astrology,  rhetoric, 
and  notarial  practice.  The  professors  of  theology,  who,  as 
members  of  the  religious  orders,  received  no  state  remunera 
tion,  are  unmentioned. 

Colleges  existed  at  Bologna  at  a  very  early  date,  but  it 
is  not  until  the  14th  century  that  we  find  them  possessing 
any  organization.  They  were  designed  solely  for  neces 
sitous  students,  not  being  natives  of  Bologna.  A  separate 
house,  with  a  certain  fund  for  the  maintenance  of  a  speci 
fied  number  of  scholars,  was  all  that  was  originally  con 
templated.  Such  was  the  character  of  that  founded  by 
Zoen,  bishop  of  Avignon,  in  February  1256  (O.S.),  the 
same  month  and  year,  it  is  to  be  noted,  in  which  the  Sor- 
bonne  was  founded  in  Paris.  It  was  designed  for  the 
maintenance  of  eight  scholars  from  the  province  of  Avignon, 
under  the  supervision  of  three  canons  of  the  church,  main 
taining  themselves  in  the  university.  Each  scholar  was  to 
receive  24  Bolognese  lire  annually  for  five  years.  The 
college  of  Brescia  was  founded  in  1326  by  William  of 
Brescia,  archdeacon  of  Bologna,  for  poor  foreign  students 
without  distinction  as  to  nationality.  The  Spanish  college, 
founded  in  1364,  for  twenty- four  Spanish  scholars  and  two 
chaplains,  is  noted  by  Denifle  as  the  one  college  founded 
in  mediaeval  times  which  still  exists  on  the  Continent. 

Of  the  general  fact  that  the  early  universities  rose  in 
response  to  new  wants  the  commencement  of  the  uni 
versity  of  Paris  supplies  us  with  a  further  illustration. 
The  study  of  logic,  which,  prior  to  the  12th  century,  was 
founded  exclusively  on  one  or  two  meagre  compends, 
received  about  the  year  1100,  on  two  occasions,  a  power 
ful  stimulus, — in  the  first  instance,  from  the  memorable 
controversy  between  Lanfranc  and  Berengar ;  in  the 
second,  from  the  no  less  famous  controversy  between 
Anselm  and  Eoscellinus.  A  belief  sprang  up  that  an 
intelligent  apprehension  of  spiritual  truth  depended  on  a 
correct  use  of  prescribed  methods  of  argumentation. 
Dialectic  was  looked  upon  as  "  the  science  of  sciences  " ; 
and,  when,  somewhere  in  the  first  decade  of  the  12th 
century,  William  of  Champeaux  opened  in  Paris  a  school 
for  the  more  advanced  study  of  dialectic  as  an  art,  his 
teaching  was  attended  with  marked  success.  Among  his 
pupils  was  Abelard,  in  whose  hands  the  study  made  a  yet 
more  notable  advance ;  so  that,  by  the  middle  of  the  cen 
tury,  we  find  John  of  Salisbury,  on  returning  from  the 
French  capital  to  England,  relating  with  astonishment, 
not  unmingled  with  contempt,  how  all  learned  Paris  had 
gone  well  nigh  mad  in  its  pursuit  and  practice  of  the  new 
dialectic. 

Abelard  taught  in  the  first  instance  at  the  cathedral 
school  at  Notre  Dame,  and  subsequently  at  the  schools  on 
the  Montagne  Sainte-Genevieve,  of  which  he  was  the 


founder,  and  where  he  imparted  to  logic  its  new  develop 
ment.  But  in  1147  the  secular  canons  of  Ste  Genevieve 
gave  place  to  canons  regular  from  St  Victor ;  and  hence 
forth  the  school  on  the  former  foundation  was  merely  a 
school  for  the  teaching  of  theology,  and  was  attended  only 
by  the  members  of  the  house.1  The  schools  out  of  which 
the  university  arose  were  those  attached  to  the  cathedral 
on  the  lie  de  la  Cite,  and  presided  over  by  the  chancellor, 
— a  diguitary  who  must  be  carefully  distinguished  from 
the  later  chancellor  of  the  university.  For  a  long  time 
the  teachers  lived  in  separate  houses  on  the  island,  and  it 
was  only  by  degrees  that  they  combined  themselves  into  a 
society,  and  that  special  buildings  were  constructed  for 
their  class- work.  But  the  flame  which  Abelard's  teaching 
had  kindled  was  not  destined  to  expire.  Among  his 
pupils  was  Peter  Lombard,  who  was  bishop  of  Paris  in 
1159,  and  widely  known  to  posterity  as  the  compiler  of 
the  famous  volume  of  the  Sentences.  The  design  of  this 
work  was  to  place  before  the  student,  in  as  strictly  logical 
a  form  as  practicable,  the  views  (sententise)  of  the  fathers 
and  all  the  great  doctors  of  the  church  upon  the  chief  and 
most  difficult  points  in  the  Christian  belief.  Conceived 
with  the  purpose  of  allaying  and  preventing,  it  really 
stimulated,  controversy.  The  logicians  seized  upon  it  as  a 
great  storehouse  of  indisputable  major  premises,  on  which 
they  argued  with  renewed  energy  and  with  endless 
ingenuity  of  dialectical  refinement ;  and  upon  this  new 
compendium  of  theological  doctrine,  which  became  the 
text-book  of  the  Middle  Ages,  the  schoolmen,  in  their 
successive  treatises  super  Sententias,  expended  a  consider 
able  share  of  that  subtlety  and  labour  which  still  excite  the 
astonishment  of  the  student  of  metaphysical  literature. 

It  is  in  these  prominent  features  in  the  history  of  these 
early  universities — the  development  of  new  methods  of 
instruction  concurrently  with  the  appearance  of  new 
material  for  their  application — that  we  find  the  most 
probable  solution  of  the  question  as  to  how  the  university, 
as  distinguished  from  the  older  cathedral  or  monastic 
schools,  was  first  formed.  In  a  similar  manner,  it  seems 
probable,  the  majority  of  the  earlier  universities  of  Italy — 
Reggio,  Modena,  Vicenza,  Padua,  and  Vercelli — arose,  for 
they  had  their  origin  independently  alike  of  the  civil  and 
the  papal  authority.  Instances,  it  is  true,  occur,  which 
cannot  be  referred  to  this  spontaneous  mode  of  growth. 
The  university  of  Naples,  for  example,  was  founded  solely 
by  the  fiat  of  the  emperor  Frederick  II.  in  the  year  1224; 
and,  if  we  may  rely  upon  the  documents  cited  by  Denifle, 
Innocent  IV.  about  the  year  1245  founded  in  connexion 
with  the  curia  a  "studium  generale,"2  which  was  attached  to 
the  papal  court,  and  followed  it  when  removed  from  Rome, 
very  much  as  the  Palace  School  of  Charles  the  Great  ac 
companied  that  monarch  on  his  progresses. 

As  the  university  of  Paris  became  the  model,  not  only 
for  the  universities  of  France  north  of  the  Loire,  but  also 
for  the  great  majority  of  those  of  central  Europe  as  well 
as  for  Oxford  and  Cambridge,  some  account  of  its  early 
organization  will  here  be  indispensable.  Such  an  account 
is  rendered  still  further  necessary  by  the  fact  that  the 
recent  and  almost  exhaustive  researches  of  Denifle,  the 
Dominican  father,  have  led  him  to  conclusions  which  on 
some  important  points  run  altogether  counter  to  those  sanc 
tioned  by  the  high  authority  of  Savigny. 

The  original  university,  as  already  stated,  took  its  rise 
entirely  out  of  the  movement  carried  on  by  teachers  on  the 

1  The  view  of  Thurot  (De  V Organisation  de  V  Enseiynement  dans 
VUniversite  de  Paris,  pp.  4-7)  that  the  university  arose  out  of  a  com 
bination  of  these  several  schools  is  rejected  by  Denifle  (see  Die  Uni- 
versitaten,  &c.,  i.  653-694). 

2  Where  the  words  studium  generale  are  placed  within  marks  of 
quotation  they  occur  in  the  original  charter  of  foundation  of  the  uni 
versity  referred  to. 
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island,  who  taught  by  virtue  of  the  licence  conferred  by 
the  chancellor  of  the  cathedral.  In  the  second  decade  of 
the  13th  century,  it  is  true,  we  find  masters  withdrawing 
themselves  from  his  authority  by  repairing  to  the  left  bank 
of  the  Seine  and  placing  themselves  under  the  jurisdiction 
of  the  abbot  of  the  monastery  of  Ste  Genevieve  ;  and  in 
1255  this  dignitary  is  to  be  found  appointing  a  chancellor 
whose  duty  it  should  be  to  confer  "  licentia  docendi "  on 
those  candidates  who  were  desirous  of  opening  schools  in 
that  district.  But  it  was  around  the  bestowal  of  this  licence 
by  the  chancellor  of  Notre  Dame,  on  the  lie  de  la  Cite, 
that  the  university  of  Paris  grew  up.  It  is  in  this  licence 
that  the  whole  significance  of  the  master  of  arts  degree  is 
contained  ;  for  what  is  technically  known  as  admission  to 
that  degree  was  really  nothing  more  nor  less  than  receiving 
the  chancellor's  permission  to  "  incept,"  and  by  "  incep 
tion  "  was  implied  the  master's  formal  entrance  upon,  and 
commencement  of,  the  functions  of  a  duly  licensed  teacher, 
and  his  recognition  as  such  by  his  brothers  in  the  profes 
sion.  The  previous  stage  of  his  academic  career,  that  of 
bachelordom,  had  been  one  of  apprenticeship  for  the 
mastership  ;  and  his  emancipation  from  this  state  was 
symbolized  by  placing  the  magisterial  cap  (biretta)  upon 
his  head,  a  ceremony  which,  in  imitation  of  the  old  Roman 
ceremony  of  manumission,  was  performed  by  his  former 
instructor,  "  under  whom "  he  was  said  to  incept.  He 
then  gave  a  formal  inaugural  lecture,  and,  after  this  proof 
of  magisterial  capacity,  was  welcomed  into  the  society  of 
his  professional  brethren  with  set  speeches,  and  took  his 
seat  in  his  master's  chair. 

This  community  of  teachers  of  recognized  fitness  did  not 
in  itself  suffice  to  constitute  a  university,  but  some  time 
between  the  years  1150  and  1170,  the  period  when  the 
Sentences  of  Peter  Lombard  were  given  to  the  world,  the 
university  of  Paris  came  formally  into  being.  Its  first 
written  statutes  were  not,  however,  compiled  until  about 
the  year  1208,  and  it  was  not  until  long  after  that  date 
that  it  possessed  a  "  rector."  Its  earliest  recognition  as  a 
legal  corporation  belongs  to  about  the  year  1211,  when  a 
brief  of  Innocent  III.  empowered  it  to  elect  a  proctor  to 
be  its  representative  at  the  papal  court.  By  this  permis 
sion  it  obtained  the  right  to  sue  or  to  be  sued  in  a  court 
of  justice  as  a  corporate  body. 

This  papal  recognition  was,  however,  very  far  from  im 
plying  the  episcopal  recognition,  and  the  earlier  history  of 
the  new  community  exhibits  it  as  in  continual  conflict 
alike  with  the  chancellor,  the  bishop,  and  the  cathedral 
chapter  of  Paris,  by  all  of  whom  it  was  regarded  as  a 
centre  of  insubordination  and  doctrinal  licence.  Had  it 
not  been,  indeed,  for  the  papal  aid,  the  university  would 
probably  not  have  survived  the  contest;  but  with  that 
powerful  assistance  it  came  to  be  regarded  as  the  great 
Transalpine  centre  of  orthodox  theological  teaching. 
Successive  pontiffs,  down  to  the  great  schism  of  1378, 
made  it  one  of  the  foremost  points  of  their  policy  to 
cultivate  friendly  and  confidential  relations  with  the 
authorities  of  the  university  of  Paris,  and  systematically  to 
discourage  the  formation  of  theological  faculties  at  other 
centres.  In  1231  Gregory  IX.,  in  the  bull  Parens  Scien- 
tiarum,  gave  full  recognition  to  the  right  of  the  several 
faculties  to  regulate  and  modify  the  constitution  of  the 
entire  university, — a  formal  sanction  which,  in  Denifle's 
opinion,  rendered  the  bull  in  question  the  Magna  Charta 
of  the  university. 

In  comparing  the  relative  antiquity  of  the  universities 
of  Paris  and  Bologna,  it  is  difficult  to  give  an  unqualified 
decision.  The  university  of  masters  at  the  former  was 
probably  slightly  anterior  to  the  university  of  students  at 
the  latter ;  but  there  is  good  reason  for  believing  that 
Paris,  in  reducing  its  traditional  customs  to  statutory  form, 


largely  availed  itself  of  the  precedents  afforded  by  the 
already  existing  code  of  the  Transalpine  centre,  while  its 
rectorship,  proctorships,  and  four  "  nations  "  are  all  clearly 
distinct  adaptations  of  the  corresponding  divisions  at 
Bologna.  These  nations,  which  included  both  professors  The 
and  scholars,  were — (1)  the  French  nation,  composed,  in  "nations." 
addition  to  the  native  element,  of  Spaniards,  Italians,  and 
Greeks  ;  (2)  the  Picard  nation,  representing  the  students 
from  the  north-east  and  from  the  Netherlands ;  (3) 
the  Norman  nation ;  (4)  the  English  nation,  comprising, 
besides  students  from  the  provinces  under  English  rule, 
those  from  England,  Ireland,  Scotland,  and  Germany. 
These  several  nations  first  came  into  existence  some  time 
before  the  year  1219,  and  all  belonged  to  the  faculty 
of  arts  ;  but  the  fully  developed  university  was  divided 
into  four  faculties, — three  "  superior,"  viz.,  those  of  theo 
logy,  canon  law,  and  medicine,  and  one  "  inferior,"  that  of 
arts.  The  head  of  each  faculty  was  the  dean ;  the  head 
of  each  nation  was  the  proctor.  The  rector,  who  in  the 
first  instance  was  head  of  the  faculty  of  arts,  by  whom  he 
was  elected,  was  eventually  head  of  the  whole  university. 
Each  of  the  nations  and  each  of  the  superior  faculties, 
while  subject  to  the  general  authority  which  he  represented, 
was,  like  a  royal  colony,  in  a  great  measure  self-governed, 
and  made  statutes  which  were  binding  simply  on  its  own 
members.  Congregations  of  the  faculty  of  arts  were  pre 
sided  over  by  the  rector,  who  discharged  the  same  function 
when  general  congregations  of  the  whole  academic  com 
munity  were  convened.  In  the  former  the  votes  on  any 
question  were  taken  by  nations,  in  the  latter  by  faculties 
and  nations.  Only  "regents,"  that  is,  masters  actually 
engaged  in  teaching,  had  any  right  to  be  present  or  to  vote 
in  congregations.  Neither  the  entire  university  nor  the 
separate  faculties  had  thus,  it  will  be  seen,  originally  a 
common  head,  and  it  was  not  until  the  middle  of  the  14th 
century  that  the  rector  became  the  head  of  the  collective 
university,  by  the  incorporation  under  him,  first,  of  the 
students  of  the  canon  law  and  of  medicine  (which  took 
place  about  the  end  of  the  13th  century),  and,  secondly,  of 
the  theologians,  which  took  place  about  half  a  century 
later. 

Apart  from  the  broad  differences  in  their  organization,  Paris  and 
the  very  conception  of  learning,  it  will  be  observed,  was  Bologna 
different  at  Bologna  from  what  it  was  at  Paris.     In  the 
former  it  was  entirely  professional, — designed,  that  is  to 
say,  to  prepare  the  student  for  a  definite  and  practical 
career  in  after  life ;  in  the  latter  it  was  sought  to  provide 
a  general  mental  training,  and  to  attract  the  learner  to 
studies  which  were  speculative  rather  than  practical.     In 
the  sequel,  the  less  mercenary  spirit  in  which  Paris  culti 
vated  knowledge  added  immensely  to  her  influence  and 
reputation.     The  university  became   known  as  the  great 
school  where  theology  was  studied  in  its  most  scientific 
spirit ;  and  the  decisions  of  its  great  doctors  upon  those 
abstruse  questions  which  absorbed  so  much  of  the  highest 
intellectual  activity  of  the  Middle  Ages  were  regarded  as 
almost  final.     The  popes  themselves,  although  averse  from  Papal 
theological  controversies,  deemed  it  expedient  to  cultivate  policy  i 
friendly  relations  with  a  centre  of  such  importance  for  the  ^f^11 
purpose  of  securing  their  influence  in  a  yet  wider  field,  univer- 
Down  therefore  to  the  time  of  the  great  schism  (1378),  sities. 
they  at  once  conciliated  the  university  of  Paris  and  con 
sulted  what  they  deemed  to  be  the  interests  of  the  Roman 
see.  by  discouraging  the  creation  of  faculties  of  theology 
elsewhere.     The   apparent   exceptions   to  this  policy  are 
easily  explained :  the  four  faculties  of  theology  which  they 
sanctioned  in  Italy— Pisa  (1343),  Florence  (1349),  Bologna 
(1362),  and  Padua  (1363)— were  designed  to  benefit  the 
Italian  monasteries,  by  saving  the  monks  the  expense  and 
dangers  of  a  long  journey  beyond  the  Alps ;  while  that  at 
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Toulouse  (1229)  took  its  rise  under  circumstances  entirely 
exceptional,  being  designed  as  a  bulwark  against  the  heresy 
of  the  Albigenses.  The  popes,  on  the  other  hand,  favoured 
the  creation  of  new  faculties  of  law,  and  especially  of  the 
canon  law,  as  the  latter  represented  the  source  from  which 
Rome  derived  her  most  warmly  contested  powers  and  pre 
rogatives.  The  effects  of  this  twofold  policy  were  suffici 
ently  intelligible :  the  withholding  of  each  charter  which 
it  was  sought  to  obtain  for  a  new  school  of  theology  only 
served  to  augment  the  numbers  that  flocked  to  Paris  ;  the 
bestowal  of  each  new  charter  for  a  faculty  of  law  served  in 
like  manner  to  divert  a  certain  proportionate  number  from 
Bologna.  These  facts  enable  us  to  understand  how  it  is 
that,  in  the  13th  and  14th  centuries,  we  find,  even  in 
France,  a  larger  number  of  universities  created  after  the 
model  of  Bologna  than  after  that  of  Paris. 

In  their  earliest  stage,  however,  the  importance  of  these 
new  institutions  was  but  imperfectly  discerned  alike  by  the 
civil  and  the  ecclesiastical  power,  and  the  first  four  uni 
versities  of  Italy,  after  Bologna,  rose  into  existence,  like 
Bologna  itself,  without  a  charter  from  either  pope  or  em 
peror.  Of  these  the  first  were  those  of  Reggio  and 
Modena,  both  of  which  are  to  be  found  mentioned  as 
schools  of  civil  law  before  the  close  of  the  12th  century. 
The  latter,  throughout  the  13th  century,  appears  to  have 
been  resorted  to  by  teachers  of  sufficient  eminence  to  form 
a  nourishing  school,  composed  of  students  not  only  from 
the  city  itself,  but  also  from  a  considerable  distance.  Both 
of  them  would  seem  to  have  been  formed  independently 
of  Bologna,  but  the  university  of  Vicenza  was  probably  the 
outcome  of  a  migration  of  the  students  from  the  former 
city,  which  took  place  in  the  year  1204.  In  the  course  of 
the  century  Vicenza  attained  to  considerable  prosperity; 
its  students  were  divided  into  four  nations,  each  with  its 
own  rector  ;  and  in  1264  it  included  in  its  professoriate 
teachers,  not  only  of  the  civil  law,  but  also  of  medicine, 
grammar,  and  dialectic.  The  university  of  Padua  was 
founded  in  1222  as  the  direct  result  of  the  migration  of  a 
considerable  number  of  students  from  Bologna.  Some 
writers,  indeed,  have  inferred  that  the  "  studium  "  in  the 
latter  city  was  transferred  in  its  entirety,  but  the  continued 
residence  of  a  certain  proportion  in  Bologna  is  proved  by 
the  fact  that  two  years  later  we  find  them  appealing  to 
Honorius  III.  in  a  dispute  with  the  civic  authorities.  In 
the  year  1228  the  students  of  Padua  were  compelled  by 
circumstances  to  transfer  their  residence  to  Vercelli,  and 
the  latter  city  guaranteed  them,  besides  other  privileges, 
the  right  to  rent  no  less  than  five  hundred  lodging-houses 
at  a  fixed  rental  for  a  period  of  eight  years.  At  first  Padua 
was  a  school  only  of  the  civil  and  canon  law;  and  during 
the  oppressive  tyranny  of  Ezzelin  (1237-1260)  the  uni 
versity  maintained  its  existence  with  some  difficulty.  But 
in  the  latter  part  of  the  century  it  incorporated  the  faculties 
of  grammar,  rhetoric,  and  medicine,  and  became  known  as 
one  of  the  most  flourishing  schools  of  Italy,  and  a  great 
centre  of  the  Dominicans,  at  that  time  among  the  most 
active  promoters  of  learning. 

The  university  of  Naples  was  founded  by  the  emperor 
Frederick  II.  in  the  year  1225,  as  a  school  of  theology, 
jurisprudence,  the  arts,  and  medicine, — his  design  being 
that  his  subjects  in  the  kingdom  of  Naples  should  find  in 
the  capital  adequate  instruction  in  every  branch  of  learn 
ing,  and  "  not  be  compelled  in  the  pursuit  of  knowledge  to 
have  recourse  to  foreign  nations  or  to  beg  in  other  lands." 
In  the  year  1231,  however,  he  decreed  that  the  faculty  of 
medicine  should  cease  to  exist,  and  that  the  study  should 
be  pursued  nowhere  in  the  kingdom  but  at  Salerno.  The 
university  never  attained  to  much  eminence,  and  after  the 
death  of  Frederick  came  for  a  time  altogether  to  an  end, 
but  was  restored  in  1258  by  King  Manfred.  In  1266  its 


faculty  of  medicine  was  reconstituted,  and  from  1272-74 
Thomas  Aquinas  was  one  of  its  teachers  of  theology.  The 
commencement  of  the  university  of  Vercelli  belongs  to  Vercelli, 
about  the  year  1228  ;  it  probably  included,  like  Naples, 
all  the  faculties,  but  would  seem  to  have  been  regarded 
with  little  favour  by  the  Roman  see,  and  by  the  year  1372 
had  ceased  to  exist,  although  mention  of  colleges  of  law 
and  medicine  is  to  be  found  after  that  date.  The  two 
universities  of  Piacenza  and  Pavia  stand  in  close  con-  Piacenza, 
nexion  with  each  other.  The  former  is  noted  by  Denifle  as 
the  earliest  in  Italy  which  was  founded  by  virtue  of  a 
papal  charter  (6th  February  1248),  although  the  scheme 
remained  for  a  long  time  inoperative.  At  length,  in  the 
year  1398,  the  university  was  reconstituted  by  Giovanni 
Galeazzo  Visconti,  duke  of  Milan,  who  in  the  same  year 
caused  the  university  of  Pavia  to  be  transferred  thither. 
Piacenza  now  became  the  scene  of  a  sudden  but  short 
lived  academic  prosperity.  We  are  told  of  no  less  than 
twenty -seven  professors  of  the  civil  law, — among  them  the 
celebrated  Baldus ;  of  twenty-two  professors  of  medicine  ; 
of  professors  of  philosophy,  astrology,  grammar,  and 
rhetoric;  and  of  lecturers  on  Seneca  and  Dante.  The  faculty 
of  theology  would  appear,  however,  never  to  have  been  duly 
constituted,  and  but  one  lecturer  in  this  faculty  is  mentioned. 
With  the  death  of  Galeazzo  in  1402,  this  precarious  activity 
came  suddenly  to  an  end;  and  in  1404  the  university  had 
ceased  to  exist.  Its  history  is,  indeed,  unintelligible,  un 
less  taken  in  conjunction  with  that  of  Pavia.  Even  before  Pavia, 
Irnerius  taught  at  Bologna,  Pavia  had  been  widely  known 
as  a  seat  of  legal  studies,  and  more  especially  of  the  Lom 
bard  law,  although  the  evidence  is  wanting  which  would 
serve  to  establish  a  direct  connexion  between  this  early 
school  and  the  university  which  was  founded  there  in 
1361,  by  virtue  of  the  charter  granted  by  the  emperor 
Charles  IV.  The  new  "  studiurn "  included  faculties  of 
jurisprudence,  philosophy,  medicine,  and  the  arts,  and  its 
students  were  formally  taken  under  the  imperial  protec 
tion,  and  endowed  with  privileges  identical  with  those 
which  had  been  granted  to  Paris,  Bologna,  Oxford,  Orleans, 
and  Montpellier  ;  but  its  existence  in  Pavia  was  suddenly 
suspended  by  the  removal,  above  noted,  of  its  students  to 
Piacenza.  It  shared  again  in  the  decline  which  overtook 
the  university  of  Piacenza  after  the  death  of  Giovanni 
Galeazzo,  and  during  the  period  from  1404  to  1412  it 
altogether  ceased  to  exist.  But  in  October  1412  the 
lectures  were  recommenced,  and  the  university  entered 
upon  the  most  brilliant  period  of  its  existence.  Its  pro 
fessors  throughout  the  15th  century  were  men  of  distin 
guished  ability,  attracted  by  munificent  salaries  such  as 
but  few  other  universities  could  offer,  while  in  the  number 
of  students  who  resorted  thither  from  other  countries,  and 
more  especially  for  the  study  of  the  civil  law,  Pavia  had  no 
rival  in  Italy  but  Padua.  Arezzo  appears  to  have  been  Arezzo, 
known  as  a  centre  of  the  same  study  so  early  as  1215,  and 
its  earliest  statutes  are  assigned  to  the  year  1255.  By 
that  time  it  had  become  a  school  of  arts  and  medicine  also  ; 
but  for  a  considerable  period  after  it  was  almost  entirely 
deserted,  and  is  almost  unmentioned  until  the  year  1338, 
when  it  acquired  new  importance  by  the  accession  of 
several  eminent  jurists  from  Bologna.  In  May  1355  it 
received  its  charter  as  a  studium  generale  from  Charles  IV. 
After  the  year  1373  the  school  gradually  dwindled,  al 
though  it  did  not  become  altogether  extinct  until  about 
the  year  1470.  The  university  of  Rome  (which  is  to  be  Rome, 
carefully  distinguished  from  the  school  attached  to  the 
curia)  owed  its  foundation  (1303)  to  Boniface  VIII.,  and 
was  especially  designed  by  that  pontiff  for  the  benefit  of 
the  poor  foreign  students  sojourning  in  the  capital.  It 
originally  included  all  the  faculties;  but  in  1318  John 
XXII.  decreed  that  it  should  possess  the  power  of  confer- 
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ring  degrees  only  in  the  canon  and  civil  law.  The  uni 
versity  maintained  its  existence  throughout  the  period  of 
the  residence  of  the  popes  at  Avignon  (see  POPEDOM),  and 
under  the  patronage  of  Leo  X.  could  boast  in  1514  of  no 
less  than  eighty  professors.  This  imposing  array  would 
seem,  however,  to  be  but  a  fallacious  test  of  the  prosperity 
of  the  academic  community,  for  it  is  stated  that  many  of 
the  professors,  owing  to  the  imperfect  manner  in  which 
they  were  protected  in  their  privileges,  were  in  the  receipt 
of  such  insufficient  fees  that  they  were  compelled  to  com 
bine  other  employments  with  that  of  lecturing  in  order  to 
support  themselves.  An  appeal  addressed  to  Leo  X.  in 
the  year  1513  represents  the  number  of  students  as  so 
small  as  to  be  sometimes  exceeded  by  that  of  the  lecturers 
("  ut  quandoque  plures  sint  qui  legant  quam  qui  audiant  "). 
Scarcely  any  of  the  universities  in  Italy  in  the  14th 

Perugia,  century  attracted  a  larger  concourse  than  that  of  Perugia, 
where  the  study  chiefly  cultivated  was  that  of  the  civil 
law.  The  university  received  its  charter  as  a  studium 
generale  from  Clement  V.  in  the  year  1308,  but  had 
already  in  1306  been  formally  recognized  by  the  civic 
authorities,  by  whom  it  was  commended  to  the  special  care 
and  protection  of  the  "  podesta."  In  common  with  the  rest 
of  the  Italian  universities,  it  suffered  severely  from  the 
great  plague  of  1348-49  ;  but  in  1355  it  received  new 
privileges  from  the  emperor,  and  in  1362  its  first  college, 
dedicated  to  Gregory  the  Great,  was  founded  by  the  bishop 

Treviso,  of  Perugia.  The  university  of  Treviso,  which  received  its 
charter  from  Frederick  the  Fair  in  1318,  was  of  little 
celebrity  and  but  short  duration.  It  is  doubtful,  indeed, 
whether  it  continued  to  exist  after  the  city  became  subject 
to  the  republic  of  Venice  in  the  year  1339  ;  but  in  1409 
the  Venetian  senate  issued  a  decree  that  no  subjects  of 
the  republic  should  resort  for  study  to  any  city  in  its 
dominions  save  that  of  Padua,  and  from  this  date  the 
studium  at  Treviso  must  be  held  to  have  been  no  longer  in 
existence.  The  circumstances  of  the  rise  of  the  university 

Florence,  of  Florence  are  unknown,  but  the  earliest  evidence  of 
academic  instruction  belongs  to  the  year  1320.  The  dis 
persion  of  the  university  of  Bologna,  in  the  March  and  April 
of  the  following  year,  afforded  a  favourable  opportunity  for 
the  creation  of  a  studium  generale,  but  the  necessary 
measures  were  taken  somewhat  tardily,  and  in  the  mean 
time  the  greater  number  of  the  Bolognese  students  had 
betaken  themselves  to  Siena.  The  charter  of  foundation 
for  Florence  was  accordingly  not  granted  until  31st  May 
1349,  when  Clement  VI.  decreed  that  there  should  be  in 
stituted  a  studium  generale  in  theology,  jurisprudence, 
medicine,  and  every  other  recognized  faculty  of  learning, 
the  teachers  to  be  professors  who  had  obtained  the  degree 
of  doctor  or  master  either  at  Bologna  or  Paris,  or  "some 
other  studium  generale  of  celebrity."  On  2d  January 
1364  the  university  also  obtained  the  grant  of  imperial 
privileges  from  Charles  IV.  On  14th  February  1388  it 
adopted  a  body  of  statutes  which  are  still  extant,  and 
afford  an  interesting  study  in  connexion  with  the  uni 
versity  history  of  the  period.  The  university  now  entered 
upon  that  brilliant  period  in  its  history  which  was  destined 
to  so  summary  an  extinction.  "  It  is  almost  touching," 
says  Denifle,  "  to  note  how  untiringly  Florence  exerted 
herself  at  this  period  to  attract  as  teachers  to  her  schools 
the  great  masters  of  the  sciences  and  learning."  In  the 
year  1472,  however,  under  the  influence  of  Lorenzo  de' 
Medici,  it  was  decided  that  Florence  was  not  a  convenient 
seat  for  a  university,  and  its  students  were  removed  to 

Siena,  Pisa.  The  commencement  of  the  university  of  Siena 
belongs  to  about  the  year  1241,  but  its  charter  was  first 
granted  by  the  emperor  Charles  IV.,  at  the  petition  of  the 
citizens,  in  the  year  1357.  It  was  founded  as  a  studium 
generale  in  jurisprudence,  the  arts,  and  medicine.  The 


imperial  charter  was  confirmed  by  Gregory  XII.  in  1408, 
and  the  various  bulls  relating  to  the  university  which  he 
subsequently  issued  afford  a  good  illustration  of  the  con 
ditions  of  academic  life  in  these  times.  Eesidence  on  the 
part  of  the  students  appears  to  have  been  sometimes  dis 
pensed  with.  The  bishop  of  Siena  was  nominated  chan 
cellor  of  the  university,  just  as,  says  the  bull,  he  had  been 
appointed  to  that  office  by  the  imperial  authority.  The 
graduates  were  to  be  admitted  to  the  same  privileges  as 
those  of  Bologna  or  Paris ;  and  a  faculty  of  theology  was 
added  to  the  curriculum  of  studies.  The  university  of 
Ferrara  owes  its  foundation  to  the  house  of  Este, — Alberto,  Ferrara, 
marquis  of  Este,  having  obtained  from  Boniface  IX.  in 
1391  a  charter  couched  in  terms  precisely  similar  to  those 
of  the  charter  for  Pisa.  In  the  first  half  of  the  15th 
century  the  university  was  adorned  by  the  presence  of 
several  distinguished  humanists,  but  its  fortunes  were 
singularly  chequered,  and  it  would  appear  for  a  certain 
period  to  have  been  altogether  extinct.  It  was,  however, 
restored,  and  became  in  the  latter  part  of  the  century  one 
of  the  most  celebrated  of  the  universities  of  Italy.  In  the 
year  1474  its  circle  of  studies  comprised  all  the  existing 
faculties,  and  it  numbered  no  less  than  fifty-one  profes 
sors  or  lecturers.  In  later  times  Ferrara  has  been  noted 
chiefly  as  a  school  of  medicine. 

Of  the  universities  modelled  on  that  of  Paris,  Oxford  Oxford, 
would  appear  to  have  been  the  earliest,  and  the  manner 
of  its  development  was  probably  similar.  Certain  schools, 
opened  within  the  precincts  of  the  dissolved  nunnery  of  St 
Frideswyde  and  of  Oseney  abbey,  are  supposed  to  have  been 
the  nucleus  round  which  the  university  grew  up.  In  the 
year  1133  one  Robert  Pullen,  a  theologian  of  considerable 
eminence  (but  whether  an  Englishman  or  a  Breton  is  un 
certain),  arrived  from  Paris,  and  delivered  lectures  on  the 
Bible.  He  was  followed  a  few  years  later  by  Vacarius,  a 
native  of  Lombardy,  who  as  a  student  at  Bologna  had 
inherited  the  tradition  of  the  teaching  of  Irnerius.  Al 
though  both  the  pope  and  King  Stephen  regarded  the 
civil  law  at  this  time  with  considerable  distrust,  Vacarius 
maintained  his  ground,  and  the  study  became  one  of  the 
recognized  faculties  at  Oxford.  Towards  the  close  of  the 
12th  century  Giraldus  Cambrensis  describes  the  town  as  a 
place  "  where  the  clergy  in  England  chiefly  flourished  and 
excelled  in  clerkly  lore."  In  one  respect,  indeed,  Oxford 
was  more  favoured  than  even  Paris,  for  the  town  auth 
orities  could  not  pretend  to  assert  any  right  of  interference 
with  the  university  such  as  that  to  which  the  French 
monarch  and  the  court  frequently  laid  claim.  In  the  13th 
century  mention  first  occurs  of  university  "  chests."  especi 
ally  the  Frideswyde  chest,  which  were  benefactions  de 
signed  as  funds  for  the  assistance  of  poor  students.  Halls, 
or  places  of  licensed  residence,  for  students,  also  began  to 
be  established.  In  the  year  1257,  when  the  bishop  of 
Lincoln,  as  diocesan,  had  trenched  too  closely  on  the 
liberties  of  the  community,  the  deputies  from  Oxford, 
when  preferring  their  appeal  to  the  king  at  St  Albans, 
could  venture  to  speak  of  the  university  as  "  schola  secunda 
ecclesiae,"  or  second  only  to  Paris.  Its  numbers  about  this 
time  were  probably  some  three  thousand;  but  it  was  essenti 
ally  a  fluctuating  body,  and  whenever  plague  or  tumult  led 
to  a  temporary  dispersion  a  serious  diminution  in  its 
numerical  strength  generally  ensued  for  some  time  after. 
Against  such  vicissitudes  the  foundation  of  colleges  proved 
the  most  effectual  remedy.  Of  these  the  three  earliest 
were  University  College,  founded  in  1249  by  William  of 
Durham;  Balliol  College,  founded  about  1263  by  John 
Balliol,  the  father  of  the  king  of  Scotland  of  the  same 
name;  and  Merton  College,  founded  in  1264.  The  last- 
named  is  especially  notable  as  associated  with  a  new  con 
ception  of  university  education,  namely,  that  of  collegiate 
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discipline  for  the  secular  clergy,  instead  of  for  any  one  of 
the  religious  orders,  for  whose  sole  benefit  all  similar 
foundations  had  hitherto  been  designed.  The  statutes 
given  to  the  society  by  Walter  de  Merton  are  not  less 
noteworthy,  as  characterized  not  only  by  breadth  of  con 
ception,  but  also  by  a  careful  and  discriminating  attention 
to  detail,  which  led  to  their  adoption  as  the  model  for 
later  colleges,  not  only  at  Oxford  but  at  Cambridge.  Of 
the  service  rendered  by  these  foundations  to  the  university 
at  large  we  have  significant  proof  in  the  fact  that,  although 
representing  only  a  small  numerical  minority  in  the 
academic  community  at  large,  their  members  soon  ob 
tained  a  considerable  preponderance  in  the  administration 
of  affairs. 

Cam-  The  university  of   Cambridge,  although   it   rose   into 

bridge,  existence  somewhat  later  than  Oxford,  may  reasonably  be 
held  to  have  had  its  origin  in  the  same  century.  There 
was  probably  a  certain  amount  of  educational  work 
carried  on  by  the  canons  of  the  church  of  St  Giles,  which 
gradually  developed  into  the  instruction  belonging  to  a 
regular  studium.  In  the  year  1112  the  canons  crossed 
the  river  and  took  up  their  residence  in  the  new  priory  in 
Barnwell,  and  their  work  of  instruction  acquired  addi 
tional  importance.  Then,  as  early  as  the  year  1224,  the 
Franciscans  established  themselves  in  the  town,  and,  some 
what  less  than  half  a  century  later,  were  followed  by  the 
Dominicans.  At  both  the  English  universities,  as  at 
Paris,  the  Mendicants  and  other  religious  orders  were 
admitted  to  degrees,  a  privilege  which,  until  the  year  1337, 
was  extended  to  them  at  no  other  university.  Their 
interest  in  and  influence  at  these  three  centres  was  con 
sequently  proportionably  great.  In  the  years  1231  and 
1233  certain  royal  and  papal  letters  afford  satisfactory 
proof  that  by  that  time  the  university  of  Cambridge  was 
already  an  organized  body  with  a  chancellor  at  its  head; 
and  in  1229  and  1231  its  numbers  were  largely  augmented 
by  migrations  from  Paris  and  from  Oxford.  Cambridge, 
however,  in  its  turn  suffered  from  emigration  ;  while  in 
the  year  1261,  and  again  in  1322,  the  records  of  the  uni 
versity  were  wantonly  burnt  by  the  townsmen.  Through 
out  the  13th  century,  indeed,  the  university  was  still  only 
a  very  slightly  and  imperfectly  organized  community.  Its 
endowments  were  of  the  most  slender  kind  ;  it  had  no 
systematic  code  for  the  government  of  its  members ;  the 
supervision  of  the  students  was  very  imperfectly  provided 
for.  An  important  step  in  the  direction  of  reform  in  this 
last  respect  was,  however,  made  in  the  year  1276,  when 
an  ordinance  was  passed  requiring  that  every  one  who 
claimed  to  be  recognized  as  a  scholar  should  have  a  fixed 
master  within  fifteen  days  after  his  entry  into  the  uni 
versity.  But  the  feature  which  most  served  to  give  per 
manence  and  cohesion  to  the  entire  community  was,  as  at 
Oxford,  the  institution  of  colleges.  The  earliest  of  these 
was  Peterhouse,  first  founded  as  a  separate  institution  by 
Hugh  Balsham,  bishop  of  Ely,  in  the  year  1286,  with  a 
code  which  was  little  more  than  a  transcript  of  that  given 
by  Walter  de  Merton  to  his  scholars  at  Oxford.  About 
forty  years  later  was  founded  Michaelhouse,  and  at  nearly 
the  same  time  (1326)  Edward  II.  instituted  his  foundation 
of  "  king's  scholars,"  afterwards  forming  the  community 
of  King's  Hall.  Both  these  societies  in  the  16th  century 
were  merged  in  Trinity  College.  To  those  succeeded  Pem 
broke  Hall  (1347)  and  Gonville  Hall  (1348).  All  these 
colleges,  although  by  no  means  conceived  in  a  spirit  of 
hostility  to  either  the  monastic  or  the  Mendicant  orders, 
were  expressly  designed  for  the  benefit  of  the  secular 
clergy.  The  foundation  of  Trinity  Hall  (1350)  by  Bishop 
Bateman,  on  the  other  hand,  as  a  school  of  civil  and  canon 
law  was  probably  designed  to  further  ultramontane  in 
terests.  That  of  Corpus  Christi  (1352),  the  outcome  of 


the  liberality  of  a  guild  of  Cambridge  townsmen,  was  con 
ceived  with  the  combined  object  of  providing  a  house  of 
education  for  the  clergy,  and  at  the  same  time  securing  the 
regular  performance  of  masses  for  the  benefit  of  the  souls 
of  departed  members  of  the  guild.  But  both  Trinity  Hall 
and  Corpus  Christi  College,  as  well  as  Clare  Hall,  founded 
in  1359,  were  to  a  great  extent  indebted  for  their  origin 
to  the  ravages  caused  among  the  clergy  by  the  great  plague 
of  1349. 

Turning  to  France,  or  rather  to  the  territory  included  Mont- 
within  the  boundaries  of  modern  France,  we  find  Mont-  Pellier» 
pellier  a  recognized  school  of  medical  science  as  early  as 
the  12th  century.  William  VIII.,  lord  of  Montpellier,  in 
the  year  1181  proclaimed  it  a  school  of  free  resort,  whero 
any  teacher  of  medical  science,  from  whatever  country, 
might  give  instruction.  Before  the  end  of  the  century  it 
possessed  also  a  faculty  of  jurisprudence,  a  branch  of  learn 
ing  for  which  it  afterwards  became  famed.  The  university 
of  medicine  and  that  of  law  continued,  however,  to  be  totally 
distinct  bodies  with  different  constitutions.  Petrarch  was 
sent  by  his  father  to  Montpellier  to  study  the  civil  law. 
On  26th  October  1289  Montpellier  was  raised  by  Nicholas 
IV.  to  the  rank  of  a  "  studium  generate,"  a  mark  of  favour 
which,  in  a  region  where  papal  influence  was  so  potent, 
resulted  in  a  considerable  accession  of  prosperity.  The 
university  also  now  included  a  faculty  of  arts ;  and  there 
is  satisfactory  evidence  of  the  existence  of  a  faculty  of 
theology  before  the  close  of  the  14th  century,  although  not 
formally  recognized  by  the  pope  before  the  year  1421.  In 
the  course  of  the  same  century  several  colleges  for  poor 
students  were  also  founded.  The  university  of  Toulouse  Toulons* 
is  to  be  noted  as  the  first  founded  in  any  country  by  virtue 
of  a  papal  charter.  It  took  its  rise  in  the  efforts  of  Rome 
for  the  suppression  of  the  Albigensian  heresy,  and  its 
foundation  formed  one  of  the  articles  of  the  conditions 
of  peace  imposed  by  Louis  IX.  on  Count  Raymond  of 
Toulouse.  In  the  year  1233  it  first  acquired  its  full 
privileges  as  a  "  studium  generale  "  by  virtue  of  a  charter 
given  by  Gregory  IX.  This  pontiff  watched  over  the  uni 
versity  with  especial  solicitude,  and  through  his  exertions 
it  soon  became  a  noted  centre  of  theological  and  especially 
of  Dominican  teaching.  As  a  school  of  arts,  jurisprudence, 
and  medicine,  although  faculties  of  each  existed,  it  never 
attained  to  any  reputation.  The  university  of  Orleans  Orleans, 
had  a  virtual  existence  as  a  studium  generale  as  early  as 
the  first  half  of  the  13th  century,  but  in  the  year  1305 
Clement  V.  endowed  it  with  new  privileges,  and  gave  its 
teachers  permission  to  form  themselves  into  a  corporation. 
The  schools  of  Orleans  had  an  existence,  it  is  said,  as  early 
as  the  6th  century,  and  subsequently  supplied  the  nucleus 
for  the  foundation  of  a  university  at  Blois;  but  of  this 
university  no  records  now  exist.1  Orleans,  in  its  organiza 
tion,  was  modelled  mainly  on  Paris,  but  its  studies  were 
complementary  rather  than  in  rivalry  to  the  older  univer 
sity.  The  absorbing  character  of  the  study  of  the  civil 
law,  and  the  mercenary  spirit  in  which  it  was  pursued,  had 
led  the  authorities  at  Paris  to  refuse  to  recognize  it  as  a 
faculty.  The  study  found  a  home  at  Orleans,  where  it 
was  cultivated  with  an  energy  which  attracted  numerous 
students.  In  January  1235  we  find  the  bishop  of  Orleans 
soliciting  the  advice  of  Gregory  IX.  as  to  the  expediency 
of  countenancing  a  study  which  was  prohibited  in  Paris. 
Gregory  decided  that  the  lectures  might  be  continued  ;  but 
he  ordered  that  no  beneficed  ecclesiastic  should  be  allowed 
to  devote  himself  to  so  eminently  secular  a  branch  of 
learning.  Orleans  subsequently  incorporated  a  faculty  of 
arts,  but  its  reputation  from  this  period  was  always  that 
of  a  school  of  legal  studies,  and  in  the  14th  century  its 
reputation  in  this  respect  was  surpassed  by  no  other  uni- 
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versity  in  Europe.  Prior  to  the  13th  century  it  had  been 
famed  for  its  classical  learning  ;  and  Angers,  which  received 
its  charter  at  the  same  time,  also  once  enjoyed  a  like 
reputation,  which,  in  a  similar  manner,  it  exchanged  for 
that  of  a  school  for  civilians  and  canonists.  The  roll  of 
the  university  forwarded  in  1378  to  Clement  VII.  con 
tains  the  names  of  8  professors  utriusque  juris,  2  of  civil 
and  2  of  canon  law,  72  licentiates,  284  bachelors  of  both 
the  legal  faculties,  and  190  scholars.  The  university  of 
Avignon  was  first  recognized  as  a  "studium  generale"  by 
Boniface  VIII.  in  the  year  1303,  with  power  to  grant 
degrees  in  jurisprudence,  arts,  and  medicine.  Its  numbers 
declined  somewhat  during  the  residence  of  the  popes, 
owing  to  the  counter  attractions  of  the  "  studium "  at 
tached  to  the  curia ;  but  after  the  return  of  the  papal 
court  to  Rome  it  became  one  of  the  most  frequented  uni 
versities  in  France,  and  possessed  at  one  time  no  less  than 
seven  colleges.  The  university  of  Cahors  enjoyed  the 
advantage  of  being  regarded  with  especial  favour  by  John 
XXII.  In  June  1332  he  conferred  upon  it  privileges 
identical  with  those  already  granted  to  the  university  of 
Toulouse.  In  the  following  October,  again  following  the 
precedent  established  at  Toulouse,  he  appointed  the  schol- 
asticus  of  the  cathedral  chancellor  of  the  university.  In 
November  of  the  same  year  a  bull,  couched  in  terms 
almost  identical  with  those  of  the  Magna  Charta  of  Paris, 
assimilated  the  constitution  of  Cahors  to  that  of  the  oldest 
university.  The  two  schools  in  France  which,  down  to 
the  close  of  the  14th  century,  most  closely  resembled  Paris 
were  Orleans  and  Cahors.  The  civil  immunities  and  pri 
vileges  of  the  latter  university  were  not,  however,  acquired 
until  the  year  1367,  when  Edward  III.  of  England,  in  his 
capacity  as  duke  of  Aquitaine,  not  only  exempted  the 
scholars  from  the  payment  of  all  taxes  and  imposts,  but 
bestowed  upon  them  the  peculiar  privilege  known  as  privi- 
legiumfori.  Cahors  also  received  a  licence  for  faculties  of 
theology  and  medicine,  but,  like  Orleans,  it  was  chiefly 
known  as  a  school  of  jurisprudence.  It  was  as  a  "  studium 
generale  "  in  the  same  three  faculties  that  Grenoble,  in  the 
year  1339,  received  its  charter  from  Benedict  XII.  The 
university  never  attained  to  much  importance,  and  its 
annals  are  for  the  most  part  involved  in  obscurity.  At 
the  commencement  of  the  16th  century  it  had  ceased  alto 
gether  to  exist,  wa.s  reorganized  by  Francis  of  Bourbon  in 
1542,  and  in  1565  was  united  to  the  university  of  Valence. 
The  university  of  Perpignan,  founded,  according  to  Denifle, 
in  1379  by  Clement  VII.  (although  tradition  had  pre 
viously  ascribed  its  origin  to  Pedro  IV.  of  Aragon),  and 
that  of  Orange,  founded  in  1365  by  Charles  IV.,  were  uni 
versities  only  by  name  and  constitution,  their  names  rarely 
appearing  in  contemporary  chronicles,  while  their  very 
existence  becomes  at  times  a  matter  for  reasonable  doubt. 
To  some  of  the  earlier  Spanish  universities — such  as 
Palencia,  founded  about  the  year  1214  by  Alfonso  VIII.  ; 
Huesca,  founded  in  1354  by  Pedro  IV. ;  and  Lerida, 
founded  in  1300  by  James  II. — the  same  description  is 
applicable  ;  and  their  insignificance  is  probably  indicated 
by  the  fact  that  they  entirely  failed  to  attract  foreign 
students.  Valladolid,  founded  in  1346  by  Pope  Clement 
VL,  attained,  however,  to  some  celebrity  ;  and  the  foreign 
teachers  and  students  frequenting  the  university  became  so 
numerous  that  in  1373  King  Henry  II.  caused  an  enact 
ment  to  be  passed  for  securing  to  them  the  same  privileges 
as  those  already  accorded  to  the  native  element.  But  the 
total  number  of  the  students  in  1403  was  only  116,  and 
grammar  and  logic,  along  with  jurisprudence  (which  was 
the  principal  study),  constituted  the  sole  curriculum. 
Whatever  reputation,  indeed,  was  enjoyed  by  Spain  for 
nearly  five  centuries  after  the  commencement  of  the  uni 
versity  era,  centred  mainly  in  Salamanca,  to  which  Seville, 


in  the  south,  stood  in  the  relation  of  a  kind  of  subsidiary  Sala- 
school,  having  been  founded  in  1254  by  Alfonso 
Wise,  simply  for  the  study  of  Latin  and  of  the  Semitic 
languages,  especially  Arabic.  Salamanca  was  founded  in 
1243  by  Ferdinand  III.  of  Castile  as  a  "studium  generale" 
in  the  three  faculties  of  jurisprudence,  the  arts,  and  medi 
cine.  Ferdinand  extended  his  special  protection  to  the 
students,  granting  them  numerous  privileges  and  im 
munities.  Under  his  son  Alfonso  (above  named)  the 
university  acquired  a  further  development,  and  eventually 
included  all  the  faculties  save  that  of  theology.  But  the 
main  stress  of  its  activity,  as  was  the  case  with  all  the 
earlier  Spanish  universities,  excepting  only  Palencia  and 
Seville,  until  the  commencement  of  the  15th  century,  was 
laid  on  the  civil  and  the  canon  law.  But,  notwithstanding 
the  favour  with  which  Salamanca  was  regarded  alike  by 
the  kings  of  Castile  and  by  the  Roman  see,  the  provision 
for  the  payment  of  its  professors  was  at  first  so  inadequate 
and  precarious  that  in  1298  they  by  common  consent 
suspended  their  lectures,  in  consequence  of  their  scanty 
remuneration.  A  permanent  remedy  for  this  difficulty 
was  thereupon  provided,  by  the  appropriation  of  a  certain 
portion  of  the  ecclesiastical  revenues  of  the  diocese  for  the 
purpose  of  augmenting  the  professors'  salaries.  The 
earliest  of  the  numerous  colleges  founded  at  Salamanca 
was  that  of  St  Bartholomew,  long  noted  for  its  ancient 
library  and  valuable  collection  of  manuscripts,  which  now 
form  part  of  the  royal  library  in  Madrid. 

The  one  university  possessed  by  Portugal  had  its  seat  Coimbra, 
in  mediaeval  times  alternately  in  Lisbon  and  in  Coimbra, 
until,  in  the  year  1537,  it  was  permanently  attached  to  the 
latter  city.  Its  formal  foundation  took  place  in  1309, 
when  it  received  from  King  Diniz  a  charter,  the  provisions 
of  which  were  mainly  taken  from  those  of  the  charter 
given  to  Salamanca.  In  1772  the  university  was  entirely 
reconstituted. 

Of  the  German  universities,  Prague,  which  existed  as  a  Prague, 
"studium  "  in  the  13th  century,  was  the  earliest,  and  was 
at  first  frequented  mainly  by  students  from  Styria  and 
Austria,  countries  at  that  time  ruled  by  the  king  of 
Bohemia.  On  26th  January  1347,  at  the  request  of 
Charles  IV.,  Pope  Clement  VI.  promulgated  a  bull  auth 
orizing  the  foundation  of  a  "  studium  generale  "  in  all  the 
faculties.  In  the  following  year  Charles  himself  issued  a 
charter  for  the  foundation.  This  document,  which,  if  ori 
ginal  in  character,  would  have  been  of  much  interest,  has 
but  few  distinctive  features  of  its  own,  its  provisions  being 
throughout  adapted  from  those  contained  in  the  charters 
given  by  Frederick  II.  for  the  university  of  Naples  and 
by  Conrad  for  Salerno,  —  almost  the  only  important  feature 
of  difference  being  that  Charles  bestows  on  the  students  of 
Prague  all  the  civil  privileges  and  immunities  which  were 
enjoyed  by  the  teachers  of  Paris  and  Bologna.  Charles 
had  himself  been  a  student  in  Paris,  and  the  organization 
of  his  new  foundation  was  modelled  on  that  university,  a 
like  division  into  four  "  nations  "  (although  with  different 
names)  constituting  one  of  the  most  marked  features  of 
imitation.  The  numerous  students  —  and  none  of  the 
mediaeval  universities  attracted  in  their  earlier  history  a 
larger  concourse  —  were  drawn  from  a  gradually  widening 
area,  which  at  length  included,  not  only  all  parts  of  Ger 
many,  but  also  England,  France,  Lombardy,  Hungary,  and 
Poland.  Contemporary  writers,  with  the  exaggeration 
characteristic  of  mediaeval  credulity,  even  speak  of  thirty 
thousand  students  as  present  in  the  university  at  one  time, 
—  a  statement  for  which  Denifle  proposes  to  substitute 
two  thousand  as  a  more  probable  estimate.  It  is  certain, 
however,  that  Prague,  prior  to  the  foundation  of  Leipsic, 
was  one  of  the  most  frequented  centres  of  learning  in 
Europe,  and  Paris  suffered  a  considerable  diminution  in 
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her  numbers  owing  to  the  counter  attractions  of  the  great 
stadium  of  Slavonia. 

Cracow,  The  university  of  Cracow  in  Poland  was  founded  in 
May  1364,  by  virtue  of  a  charter  given  by  King  Casimir 
the  Great,  who  bestowed  on  it  the  same  privileges  as  those 
possessed  by  the  universities  of  Bologna  and  Padua.  In 
the  following  September  Urban  V.,  in  consideration  of  the 
remoteness  of  the  city  from  other  centres  of  education, 
constituted  it  a  "  studium  generale "  in  all  the  faculties 
save  that  of  theology.  It  is,  however,  doubtful  whether 
these  designs  were  carried  into  actual  realization,  for  it  is 
certain  that,  for  a  long  time  after  the  death  of  Casimir, 
there  was  no  university  whatever.  Its  real  commencement 
must  accordingly  be  considered  to  belong  to  the  year  1400, 
when  it  was  reconstituted,  and  the  papal  sanction  was 
given  for  the  incorporation  of  a  faculty  of  theology.  From 
this  time  its  growth  and  prosperity  were  continuous ;  and 
with  the  year  1416  it  had  so  far  acquired  a  European 
reputation  as  to  venture  upon  forwarding  an  expression  of 
its  views  in  connexion  with  the  deliberations  of  the 
council  of  Constance.  Towards  the  close  of  the  15th 
century  the  university  is  said  to  have  been  in  high  repute 
as  a  school  of  both  astronomical  and  humanistic  studies. 

Vienna,  The  Avignonese  popes  appear  to  have  regarded  the 
establishment  of  new  faculties  of  theology  with  especial 
jealousy;  and  when,  in  1364,  Duke  Rudolph  IV.  founded 
the  university  of  Vienna,  with  the  design  of  constituting 
it  a  "  studium  generale "  in  all  the  faculties,  Urban  V. 
refused  his  assent  to  the  foundation  of  a  theological  school. 
Owing  to  the  sudden  death  of  Duke  Rudolph,  the  university 
languished  for  the  next  twenty  years,  but  after  the  ac 
cession  of  Duke  Albert  III.,  who  may  be  regarded  as  its 
real  founder,  it  acquired  additional  privileges,  and  its 
prosperity  became  marked  and  continuous.  Like  Prague, 
Vienna  was  for  a  long  time  distinguished  by  the  compara 
tively  little  attention  bestowed  by  its  teachers  on  the  study 
of  the  civil  law. 

No  country  in  the  14th  century  was  looked  upon  with 
greater  disfavour  at  Rome  than  Hungary.  It  was  stig 
matized  as  the  land  of  heresy  and  schism.  When,  accord 
ingly,  in  1367  King  Louis  applied  to  Urban  V.  for  his 

Fiinf-      sanction  of  the  scheme  of  founding  a  university  at  Fiinf- 

kirchen,  kirchen,  although  theological  learning  was  in  special  need 
of  encouragement  in  those  regions,  Urban  would  not  con 
sent  to  the  foundation  of  a  faculty  of  theology ;  he  even 
made  it  a  condition  of  his  sanction  for  a  "  studium  generale  " 
that  King  Louis  should  first  undertake  to  provide  for  the 
payment  of  the  professors.  We  hear  but  little  concerning 
the  university  after  its  foundation,  and  it  is  doubtful 
whether  it  survived  for  any  length  of  time  the  close  of  the 
century,  having  been  about  that  period  absorbed  in  all 

Of  en,  probability  in  the  university  of  Of  en.  The  foundation  of 
this  university  is  also  involved  in  considerable  obscurity, 
and  its  original  charter  is  lost.  We  only  know  that  it  was 
granted  by  Boniface  IX.,  at  the  request  of  King  Sigis- 
mund,  in  the  year  1389.  In  the  first  half  of  the  15th 
century  it  ceased  for  a  long  period  to  exist,  but  was 
revived,  or  rather  founded  afresh,  by  King  Mathias  Cor- 
vinus,  an  eminent  patron  of  learning,  in  the  last  quarter  of 
the  century.  "  The  extreme  east  of  civilized  continental 
Europe  in  mediaeval  times,"  observes  Denifle,  "can  be 
compared,  so  far  as  university  education  is  concerned,  only 
with  the  extreme  west  and  the  extreme  south.  In  Hun 
gary,  as  in  Portugal  and  in  Naples,  there  was  constant 
fluctuation,  but  the  west  and  the  south,  although  troubled 
by  yet  greater  commotions  than  Hungary,  bore  better  fruit. 
Among  all  the  countries  possessed  of  universities  in  medi 
aeval  times,  Hungary  occupies  the  lowest  place — a  state  of 
affairs  of  which,  however,  the  proximity  of  the  Turk  must 
be  looked  upon  as  a  main  cause." 


The  university  of  Heidelberg  received  its  charter  (23d  Heidel- 
October  1385)  from  Urban  VI.  as  a  "studium  generale"  ber&» 
in  all  the  recognized  faculties  save  that  of  the  civil  law, — 
the  form  and  substance  of  the  document  being  almost  iden 
tical  with  those  of  the  charter  granted  to  Vienna.  It  was 
granted  at  the  request  of  the  elector  palatine,  Rupert  I., 
who  conferred  on  the  teachers  and  students,  at  the  same 
time,  the  same  civil  privileges  as  those  which  belonged  to 
the  university  of  Paris.  In  this  case  the  functionary 
invested  with  the  power  of  bestowing  degrees  was  non 
resident,  the  licences  being  conferred  by  the  provost  of  the 
cathedral  at  Worms.  But  the  real  founder,  as  he  was  also 
the  organizer  and  teacher,  of  the  university  was  Marsilius 
of  Inghen,  to  whose  ability  and  energy  Heidelberg  was 
indebted  for  no  little  of  its  early  reputation  and  success. 
The  omission  of  the  civil  law  from  the  studies  licensed  in 
the  original  charter  would  seem  to  show  that  the  pontiff's 
compliance  with  the  elector's  request  was  merely  formal, 
and  Heidelberg,  like  Cologne,  included  the  civil  law  among 
its  faculties  almost  from  its  first  creation.  No  mediaeval 
university  achieved  a  more  rapid  and  permanent  success. 
Regarded  with  favour  alike  by  the  civil  and  ecclesiastical 
potentates,  its  early  annals  were  singularly  free  from  crises 
like  those  which  characterize  the  history  of  many  of  the 
mediaeval  universities.  The  number  of  those  admitted  to 
degrees  from  the  commencement  of  the  first  session  (19th 
October  1386  to  16th  December  1387)  amounted  to  579.1 

Owing  to  the  labours  of  the  Dominicans,  Cologne  had  Cologne, 
gained  a  reputation  as  a  seat  of  learning  long  before  the 
founding  of  its  university;  and  it  was  fhrough  the  ad 
vocacy  of  some  leading  members  of  the  Mendicant  orders 
that,  at  the  desire  of  the  city  council,  its  charter  as  a 
"studium  generale"  (21st  May  1388)  was  obtained  from 
Urban  VI.  It  was  organized  on  the  model  of  the  uni 
versity  of  Paris,  as  a  school  of  theology  and  canon  law, 
and  "  any  other  recognized  faculty," — the  civil  law  being 
incorporated  as  a  faculty  soon  after  the  promulgation  of 
the  charter.  In  common  with  the  other  early  universities 
of  Germany — Prague,  Vienna,  and  Heidelberg — Cologne 
owed  nothing  to  imperial  patronage,  while  it  would  appear 
to  have  been,  from  the  first,  the  object  of  special  favour 
with  Rome.  This  circumstance  serves  to  account  for  its 
distinctly  ultramontane  sympathies  in  mediaeval  times  and 
even  far  into  the  16th  century.  In  a  report  transmitted 
to  Gregory  XIII.  in  1577,  the  university  expressly  derives 
both  its  first  origin  and  its  privileges  from  the  Holy  See, 
and  professes  to  owe  no  allegiance  save  to  the  Roman 
pontiff.  Erfurt,  no  less  noted  as  a  centre  of  Franciscan  Erfurt. 
than  was  Cologne  of  Dominican  influence,  received  its 
charter  (16th  September  1379)  from  the  anti-pope  Clement 
VII.  as  a  "  studium  generale  "  in  all  the  faculties.  Ten 
years  later  (4th  May  1389)  it  was  founded  afresh  by  Urban 
VI.,  without  any  recognition  of  the  act  of  his  pretended 
predecessor.  In  the  15th  century  the  number  of  its 
students  was  larger  than  that  at  any  other  German  uni 
versity — a  fact  attributable  partly  to  the  reputation  it  had 
acquired  as  a  school  of  jurisprudence,  and  partly  to  the 
ardour  with  which  the  philosophic  controversies  of  the 
time  were  debated  in  its  midst. 

The  collegiate  system  is  to  be  noted  as  a  feature  common 
to  all  these  early  German  universities ;  and,  in  nearly  all, 
the  professors  were  partly  remunerated  by  the  appropria 
tion  of  certain  prebends,  appertaining  to  some  neighbouring 
church,  to  their  maintenance. 

Throughout  the  15th  century  the  relations  of  the  Roman 
pontiffs  to  the  universities  continued  much  the  same, 
although  the  independent  attitude  assumed  at  the  great 
councils  of  Constance  and  Basel  by  the  deputies  from  the 

1  The  statistics  of  Hautz  (Gesch.  d.  Univ.  Heidelberg,  i.  177-8) 
are  corrected  by  Deuifle  (Die  Entstehung  der  UniversitcUen,  p.  385). 
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universities,  and  especially  by  those  from  Paris,  could  not 
fail  to  excite  their  apprehensions.  Their  bulls  for  each 
new  foundation  begin  again  to  indicate  a  certain  jealousy 
with  respect  to  the  appropriation  of  prebends  by  the 
founders.  Where  such  appropriations  are  made,  and  more 
particularly  in  France,  a  formal  sanction  of  the  transfer 
generally  finds  a  place  in  the  bull  authorizing  the  founda 
tion  ;  while  sometimes  the  founder  or  founders  are  them 
selves  enjoined  to  provide  the  endowments  requisite  for  the 
establishment  and  support  of  the  university.  In  this 
manner  the  control  of  the  pontiff  over  each  newly-created 
seat  of  learning  assumed  a  more  real  character,  from  the 
fact  that  his  assent  was  accompanied  by  conditions  which 
rendered  it  no  longer  a  mere  formality.  The  imperial 
intervention,  on  the  other  hand,  was  rarely  invoked  in 
Germany, — Greifswald,  Freiburg,  and  Tubingen  being  the 
only  instances  in  which  the  emperor's  confirmation  of  the 
foundation  was  solicited.1  But  whatever  influence  the 
Roman  see  may  have  gained  by  increasing  intervention 
was  more  than  counteracted  by  those  other  tendencies 
which  came  into  operation  in  the  second  half  of  the  century. 
These  were  of  a  twofold  character : — the  first  directly  modi 
fying  the  studies  themselves,  as  the  results  of  the  discovery 
of  printing  and  the  new  spirit  awakened  by  the  teach 
ing  of  the  humanists ;  the  second  affecting  the  external 
conditions,  such  as  the  multiplication  of  schools,  and  the 
growing  demand  for  skilled  physicians  and  learned  civilians, 
— circumstances  which  afforded  increased  employment  for 
the  services  of  men  of  academic  training.  In  northern 
Germany  and  in  the  Netherlands,  the  growing  wealth  and 
prosperity  of  the  different  states  especially  favoured  the 

Founda-  formation  of  new  centres  of  learning.  In  the  flourishing 
duchy  of  Brabant  the  university  of  Louvain  (1426)  was  to 
'  a  great  extent  controlled  by  the  municipality;  and  their 
patronage,  although  ultimately  attended  with  detrimental 
results,  long  enabled  Louvain  to  outbid  all  the  other  uni 
versities  of  Europe  in  the  munificence  with  which  she 
rewarded  her  professors.  In  the  course  of  the  next  cen 
tury  the  "  Belgian  Athens,"  as  she  is  styled  by  Lipsius, 
ranked  second  only  to  Paris  in  numbers  and  reputation. 
In  its  numerous  separate  foundations  and  general  organiza 
tion — it  possessed  no  less  than  twenty-eight  colleges — it 
closely  resembled  the  English  universities;  while  its  active 
press  afforded  facilities  to  the  author  and  the  controversialist 
of  which  both  Cambridge  and  Oxford  were  at  that  time 
almost  destitute.  It  embraced  all  the  faculties,  and  no 
degrees  in  Europe  stood  so  high  as  guarantees  of  general 
acquirements.  Erasmus  records  it  as  a  common  saying, 
that  "  no  one  could  graduate  at  Louvain  without  know 
ledge,  manners,  and  age."  Sir  William  Hamilton  speaks 
of  the  examination  at  Louvain  for  a  degree  in  arts  as  "  the 
best  example  upon  record  of  the  true  mode  of  such  ex 
amination,  and,  until  recent  times,  in  fact,  the  only  ex 
ample  in  the  history  of  universities  worthy  of  consideration 
at  all."  He  has  translated  from  Vernulaeus  the  order  and 
method  of  this  examination.2  In  1788  the  faculties  of 
jurisprudence,  medicine,  and  philosophy  were  removed  to 
Brussels,  and  in  1797  the  French  suspended  the  university 
altogether.  When  Belgium  was  formed  into  an  indepen 
dent  state  in  1831,  the  university  was  refounded  as  a 
Roman  Catholic  foundation. 

Leipsic,  The  circumstances  of  the  foundation  of  the  university 
of  Leipsic  are  especially  noteworthy,  it  having  been  the 
result  of  the  migration  of  almost  the  entire  German 
element  from  the  university  of  Prague.  This  element 
comprised  (1)  Bavarians,  (2)  Saxons,  (3)  Poles  (this  last- 
named  division  being  drawn  from  a  wide  area,  which  in 
cluded  Meissen,  Lusatia,  Silesia,  and  Prussia),  and,  being 

1  Meiners,  Gesch.  d.  hohen  Schulen,  i.  370. 
-  Dissertations  and  Discussions,  Append,  iii. 


represented  by  three  votes  in  the  assemblies  of  the  uni 
versity,  while  the  Bohemians  possessed  but  one,  had  ac 
quired  a  preponderance  in  the  direction  of  affairs  which 
the  latter  could  no  longer  submit  to.  Religious  differ 
ences,  again,  evoked  mainly  by  the  preaching  of  John 
Huss,  further  intensified  the  existing  disagreements ;  and 
eventually,  in  the  year  1409,  King  Wenceslaus,  at  the 
prayer  of  his  Bohemian  subjects,  issued  a  decree  which 
exactly  reversed  the  previous  distribution  of  votes,  — three 
votes  being  assigned  to  the  Bohemian  nation  and  only  one 
to  all  the  rest.  The  Germans  took  deep  umbrage,  and 
seceded  to  Leipsic,  where,  a  bull  having  been  obtained 
from  Alexander  V.  (9th  September  1409),  a  new  "  studium 
generale "  was  founded  by  the  landgrave  of  Thuringia 
and  the  margraves  of  Meissen.  The  members  were  divided 
into  four  nations — composed  of  natives  of  Meissen,  Saxony, 
Bavaria,  and  Poland.  Two  colleges  were  founded,  a  greater 
and  a  smaller,  but  designed,  not  for  poor  students,  but 
for  masters  of  arts, — twelve  being  admitted  on  the  former 
and  eight  on  the  latter  foundation.  The  first  university  Rostock, 
of  northern  Germany  was  that  of  Rostock,  founded  by 
the  dukes  John  and  Albert  of  Mecklenburg,  the  scheme 
receiving  the  sanction  of  Martin  V.  in  a  bull  dated  13th 
February  1419  as  that  of  a  "studium  generale  "  in  all  the 
faculties  excepting  theology.  The  faculty  of  theology  was 
added  in  the  year  1432.  Two  colleges  were  also  founded, 
with  the  same  design  and  on  the  same  scale  as  at  Leipsic. 
No  little  illustration  is  afforded  by  the  circumstances 
attending  the  foundation  of  the  French  universities  of  the 
struggle  that  was  going  on  between  the  crown  and  the 
Roman  see.  The  earliest  foundation  in  the  15th  century  Poitiers, 
was  that  of  Poitiers.  It  was  instituted  by  Charles  VII.  in 
1431,  almost  immediately  after  his  accession,  with  the 
special  design  of  creating  a  centre  of  learning  less  favour 
able  to  English  interests  than  Paris  had  at  that  time  shown 
herself  to  be.  Eugenius  IV.  could  not  refuse  his  sanction 
to  the  scheme,  but  he  endeavoured  partially  to  defeat 
Charles's  design  by  conferring  on  the  new  "  studium 
generale  "  only  the  same  privileges  as  those  possessed  by 
Toulouse,  and  thus  placing  it  at  a  disadvantage  in  com 
parison  with  Paris.  Charles  rejoined  by  an  extraordinary 
exercise  of  his  own  prerogative,  conferring  on  Poitiers  all 
the  privileges  collectively  possessed  by  Paris,  Toulouse, 
Montpellier,  Angers,  and  Orleans,  and  at  the  same  time 
placing  the  university  under  special  royal  protection.  The  Caen, 
foundation  of  the  university  of  Caen,  in  the  diocese  of 
Bayeux,  was  attended  by  conditions  almost  exactly  the 
reverse  of  those  which  belonged  to  the  foundation  of  that 
at  Poitiers.  It  was  founded  under  English  auspices  during 
the  short  period  of  the  supremacy  of  the  English  arms  in 
Normandy  in  the  15th  century.  Its  charter  (May  1437) 
was  given  by  Eugenius  IV.,  and  the  bishop  of  Bayeux  was 
appointed  its  chancellor.  The  university  of  Paris  had  by 
this  time  completely  forfeited  the  favour  of  Eugenius  by 
its  attitude  at  the  council  of  Basel,  and  Eugenius  inserted 
in  the  charter  for  Caen  a  clause  of  an  entirely  novel  char 
acter,  requiring  all  those  admitted  to  degrees  to  take  an 
oath  of  fidelity  to  the  see  of  Rome,  and  to  bind  themselves 
to  attempt  nothing  prejudicial  to  her  interests.  To  this 
proviso  the  pragmatic  sanction  of  Bourges  was  the  reply 
given  by  Charles  in  the  following  year.  On  18th  May 
1442  we  find  King  Henry  VI.  writing  to  Eugenius,  and 
dwelling  with  satisfaction  on  the  rapid  progress  of  the  new 
university,  to  which,  he  says,  students  had  flocked  from  all 
quarters,  and  were  still  daily  arriving.3  On  30th  October 
1452  its  charter  was  given  afresh  by  Charles  in  terms 
which  left  the  original  charter  unrecognized  ;  both  teachers 
and  learners  were  made  subject  to  the  civil  authorities  of 
the  city,  while  all  privileges  conferred  in  the  former  charter 


3  Bekynton's  Correspondence,  i.  123. 
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in  cases  of  legal  disputes  were  abolished.  From  this  time 
the  university  of  Caen  was  distinguished  by  its  loyal 
spirit  and  firm  resistance  to  ultramontane  pretensions ; 
and,  although  swept  away  at  the  French  Revolution,  it  was 
afterwards  restored,  owing  to  the  sense  of  the  services  it 

Bordeaux,  had  thus  once  rendered  to  the  national  cause.1     No  especi- 

Valence,  a|jy  notable  circumstances  characterize  the  foundation  of 
teS)  the  university  of  Bordeaux  (1441)  or  that  of  Valence 
(1452),  but  that  of  Nantes,  which  received  its  charter  from 
Pius  II.  in  1463,  is  distinguished  by  the  fact  that  it  did 
not  receive  the  ratification  of  the  king  of  France,  and  the 
.  conditions  under  which  its  earlier  traditions  were  formed 
thus  closely  resemble  those  of  Poitiers.  It  seems  also  to 
have  been  regarded  with  particular  favour  by  Pius  II.,  a 
pontiff  who  was  at  once  a  ripe  scholar  and  a  writer  upon 
education.  He  gave  to  Nantes  a  notable  body  of  privi 
leges,  which  not  only  represent  an  embodiment  of  all  the 
various  privileges  granted  to  universities  prior  to  that  date, 
but  afterwards  became,  with  their  copious  and  somewhat 
tautological  phraseology,  the  accepted  model  for  the  great 
majority  of  university  charters,  whether  issued  by  the  pope 
or  by  the  emperor,  or  by  the  civil  authority.  The  bishop 
of  Nantes  was  appointed  head  of  the  university,  and  was 
charged  with  the  special  protection  of  ite  privileges  against 

Bourges,  all  interference  from  whatever  quarter.2  The  bull  for  the 
foundation  of  the  university  of  Bourges  was  given  in  1465 
by  Paul  II.  at  the  request  of  Louis  XL  and  his  brother. 
It  confers  on  the  community  the  same  privileges  as  those 
enjoyed  by  the  other  universities  of  France.  The  royal 
sanction  was  given  at  the  petition  of  the  citizens ;  but, 
from  reasons  which  do  not  appear,  they  deemed  it  neces 
sary  further  to  petition  that  their  charter  might  also  be 
registered  and  enrolled  by  the  parlement  of  Paris. 

Greifs-          In  Germany,  the  first  of  the  universities  representing 

wald,  the  new  influences  above  referred  to  is  that  of  Greifswald. 
A  wealthy  burgomaster,  who  had  graduated  as  a  master  of 
arts  at  Rostock,  was  the  chief  mover ;  and,  his  proposal 
being  cordially  seconded  by  the  city  council,  the  duke  of 
the  province,  and  certain  abbots  of  neighbouring  monas 
teries,  the  necessary  bull  was  obtained  from  Calixtus  III. 
(29th  May  1456).  The  first  session  was  commenced  in 
October  of  the  same  year.  Three  colleges  were  at  the 
same  time  founded, — two  for  masters  of  arts,  as  at  Leipsic 
and  Rostock,  and  a  third  for  jurists.  The  chairs  in  the 
different  faculties  were  distributed  as  follows  :  theology  3, 
jurisprudence  5,  medicine  1,  arts  4, — the  number  of  jurists 
showing  that  the  study  of  the  civil  law  still  obtained  a 

Freiburg,  certain  preponderance.  The  university  of  Freiburg  was 
founded  by  the  archduke  Albert,  brother  of  the  emperor 
Frederick  III., — the  papal  bull  being  given  20th  April 
1455,  and  the  imperial  ratification  in  the  following  year. 
The  first  session  was  opened  in  1460,  under  the  presidency 
of  Matthew  Hummel,  a  privy  councillor,  and  the  original 
numbers  soon  received  considerable  additions  by  secessions 
from  Vienna  and  from  Heidelberg.  The  endowment  was 
further  augmented  by  an  annual  allowance  from  the  city 
council,  and  by  certain  canonries  and  livings  attached  to 

Basel,  neighbouring  parishes.  In  the  same  year,  and  probably  in 
a  spirit  of  direct  rivalry,  was  opened  the  university  of 
Basel.  The  cathedral  school  in  that  ancient  city,  together 
with  others  attached  to  the  monasteries,  afforded  a  suffi 
cient  nucleus  for  a  "studium,"  and  Pius  II.,  who,  as 
./Eneas  Sylvius,  had  been  a  resident  in  the  city,  was  easily 
prevailed  upon  to  grant  the  charter  (12th  November  1459). 
In  the  character  of  its  endowments,  and  in  the  relative 
importance  attached  to  the  study  of  the  civil  law,  Basel 
much  resembled  Greifswald,  but  its  success  throughout  the 
15th  century  was  marred  by  the  languid  character  of  the 

1  De  la  Rue,  Essais  Hist,  sur  la  Ville  de  Caen,  ii.  137-40. 
?  Meiners,  i.  368. 


support  afforded  it  by  the'civic  authorities.  Before  he  had 
signed  the  bull  for  the  foundation  of  the  university  of 
Basel,  Pius  II.,  at  the  request  of  duke  William  of  Bavaria, 
had  issued  another  bull  for  the  foundation  of  a  university 
at  Ingolstadt  (7th  April  1459).  But  it  was  not  until  Ingol- 
1472  that  the  work  of  teaching  was  actually  commenced  staclt> 
there.  Some  long-existing  prebends,  founded  by  former 
dukes  of  Bavaria,  were  appropriated  to  the  endowment, 
and  the  chairs  in  the  different  faculties  were  distributed  as 
follows  : — theology  2,  jurisprudence  3,  medicine  1,  arts  6, 
— arts  in  conjunction  with  theology  thus  obtaining  the 
preponderance.  As  at  Caen,  twenty-two  years  before,  an 
oath  of  fidelity  to  the  Roman  pontiff  was  imposed  on  every 
student  admitted  to  a  degree.3  That  this  proviso  was  not 
subsequently  abolished,  as  at  Caen,  is  a  feature  in  the 
history  of  the  university  of  Ingolstadt  which  was  attended 
by  important  results.  Nowhere  did  the  Reformation  meet 
with  more  stubborn  resistance,  and  it  was  at  Ingolstadt 
that  the  Counter-Reformation  was  commenced.  In  1556 
the  Jesuits  made  their  first  settlement  in  the  university. 

The  next  two  universities  took  their  rise  in  the  archi-  Treves, 
episcopal   seats   of   Treves   and  Mainz.     That  at   Treves 
received  its  charter  as  early  as  1450  ;  but  the  first  academ 
ical   session   did   not  commence   until    1473.     Here   the 
ecclesiastical  influences  appear  to  have  been  unfavourable 
to  the  project.     The  archbishop  demanded  2000  florins  as 
the  price  of  his  sanction.     The  cathedral  chapter  threw 
difficulties   in   the   way   of   the   appropriation  of  certain 
livings  and  canonries  to  the  university  endowment;  and  so 
obstinate  was  their  resistance  that  in  1655"  they  succeeded 
in  altogether  rescinding  the  gift  on   payment  of   a  very 
inadequate  sum.     It  was  not  until  1722  that  the  assembly 
of  deputies,  by  a  formal   grant,  relieved   the   university 
from  the  difficulties  in  which  it  had  become  involved.     The  Mainz, 
university  of  Mainz,  on  the  other  hand,  was  almost  en 
tirely  indebted  to  the  archbishop  Diether  for  its  founda 
tion.     It  was  at  his  petition  that  Sixtus  IV.  granted  the 
charter,  23d  November  1476  ;  and  Diether,  being  himself 
an   enthusiastic   humanist,  thereupon  circulated  a  letter, 
couched  in  elegant  Latinity,  addressed  to  students  through 
out  his  diocese,  inviting  them  to  repair  to  the  new  centre, 
and  dilating  on  the  advantages  of  academic  studies  and  of 
learning.     The   rise  of  these   two   universities,  however, 
neither  of  which  attained  to  much  distinction,  represents 
little  more  than  the  incorporation  of  certain  already  exist 
ing  institutions  into  a  homogeneous  whole,  the  power  of 
conferring  degrees  being  superadded.     But  the  university  Tiibin- 
of   Tiibingen,    founded   by   charter   of   Sixtus   IV.    (9th  Sen> 
November    1476),    represents   an   entirely  new   creation. 
Its  real  founder  was  Mathilda,  the  mother  of  Count  Eber- 
hard  of  Wiirtemberg,  who  appropriated  five  livings  and 
eight  prebends  to  the  endowment.     Of  the  chairs,  3  were 
for  theology,  3  for  the  canon  and  2  for  the  civil  law,  2  for 
medicine,  and  4  for  arts.     The  general  financial  condition 
of  this  university  in  the  year  1541-42,  and  the  sources  from 
whence  its  revenues  were  derived,  have  been  illustrated  by 
Hoffmann  in  a  short  paper  which  shows  the  fluctuating 
character  of  the  resources  of  a  university  in  those  days, — 
liable  to  be  affected,  as  they  were,  both  by  the  seasons  and 
the  markets.4 

Nearly  contemporaneous  with  these   foundations  were  Upsal.i 
those  of  Upsala  (1477)  and  Copenhagen  (1479),  which,  and 
although  lying  without  the  political  boundaries  of  Germany, 
reflected  her  influence.     The  charter  for  Copenhagen  was 
given   by   Sixtus   IV.  as  early  as    1475.     The   students 


3  Paulsen,  in  speaking  of  this  proviso  as  one  "  die  weder  vorher  noch 
nacliher  sonst  vorkommt,"  would  consequently  seem  to  be  not  quite 
accurate.     See  Die  Grilndung  der  deutschen  Universii&ten,  p.  277. 

4  Oekonomischer  Zustand  der  Universitdt  Tubingen  gegen  die  Mitte 
des  16ten  Jahrhunderts,  1845. 
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attracted  to  this  new  centre  were  mainly  from  within  the 
radius  of  the  university  of  Cologne,  and  its  statutes  were  little 
more  than  a  transcript  of  those  of  the  latter  foundation. 
Witten-  The  electorates  of  Wittenberg  and  Brandenburg  were 
berS>  now  the  only  two  considerable  German  territories  which 
did  not  possess  a  studium  generale,  and  the  university 
founded  at  Wittenberg  by  Maximilian  I.  (6th  July  1502) 
is  notable  as  the  first  established  in  Germany  by  virtue  of 
an  imperial  as  distinguished  from  a  papal  decr.ee.  Its 
charter  is,  however,  drawn  up  with  the  traditional  phrase 
ology  of  the  pontifical  bulls,  and  is  evidently  not  conceived 
in  any  spirit  of  antagonism  to  Rome.  Wittenberg  is  con 
stituted  a  "  studium  generale  "  in  all  the  four  faculties, — 
the  right  to  confer  degrees  in  theology  and  canon  law 
having  been  sanctioned  by  the  papal  legate  some  months 
before,  2d  February  1502.  The  endowment  of  the  uni 
versity  with  church  revenues  duly  received  the  papal 
sanction, — a  bull  of  Alexander  VI.  authorizing  the  appro 
priation  of  twelve  canonries  attached  to  the  castle  church, 
as  well  as  of  eleven  prebends  in  outlying  districts — ut  sic 
per  omnem  modum  unum  corpiis  ex  studio  ft  collegia  prae- 
dictis  fiat  et  constituatur.  No  university  in  Germany 
attracted  to  itself  a  larger  share  of  the  attention  of  Europe 
at  its  commencement.  And  it  was  its  distinguishing  merit 
that  it  was  the  first  academic  centre  north  the  Alps  where 
the  antiquated  methods  and  barbarous  Latinity  of  the 
Frank-  scholastic  era  were  overthrown.  The  last  university 
fort-on-  foun(je(i  in  Germany  prior  to  the  Reformation  was  that  of 
ler>  Frankfort-on-the-Oder.  The  design,  first  conceived  by 
the  elector  John  of  Brandenburg,  was  carried  into  execu 
tion  by  his  son  Joachim,  at  whose  request  Pope  Julius  II. 
issued  a  bull  for  the  foundation,  15th  March  1506.  An 
imperial  charter,  identical  in  its  contents  with  the  papal 
bull,  followed  on  26th  October.  The  university  received 
an  endowment  of  canonries  and  livings  similar  to  that  of 
Wittenberg,  and  some  houses  in  the  city  were  assigned  for 
its  use  by  the  elector. 

St  An-  The  first  university  in  Scotland  was  that  of  St  Andrews, 
drews,  founded  in  1411  by  Henry  Wardlaw,  bishop  of  that  see, 
and  modelled  chiefly  on  the  constitution  of  the  university 
of  Paris.  It  acquired  all  its  three  colleges — St  Salvator's, 
St  Leonard's,  and  St  Mary's — before  the  Reformation, — 
the  first  having  been  founded  in  1456  by  Bishop  James 
Kennedy;  the  second  in  1512  by  the  youthful  archbishop 
Alexander  Stuart  (natural  son  of  James  IV.)  and  John 
Hepburn,  the  prior  of  the  monastery  of  St  Andrews ;  and 
the  third,  also  in  1512,  by  the  Beatons,  who  in  the  year 
1537  procured  a  bull  from  Pope  Paul  III.  dedicating  the 
college  to  the  Blessed  Virgin  Mary  of  the  Assumption,  and 
adding  further  endowments.  The  most  ancient  of  the 
universities  of  Scotland,  with  its  three  colleges,  was  thus 
reared  in  an  atmosphere  of  mediaeval  theology,  and  un 
doubtedly  designed  as  a  bulwark  against  heresy  and 
schism.  But  "by  a  strange  irony  of  fate,"  it  has  been 
observed,  "  two  of  these  colleges  became,  almost  from  the 
first,  the  foremost  agents  in  working  the  overthrow  of  that 
church  which  they  were  founded  to  defend."  St  Leonard's 
more  especially,  like  St  John's  or  Queens'  at  Cambridge, 
became  a  noted  centre  of  intellectual  life  and  Reformation 
principles.  That  he  "  had  drunk  at  St  Leonard's  well " 
became  a  current  expression  for  implying  that  a  theologian 
Glasgow,  had  imbibed  the  doctrines  of  Protestantism.  The  univer 
sity  of  Glasgow  was  founded  as  a  "  studium  generale  "  in 
1453,  and  possessed  two  colleges.  Prior  to  the  Reforma 
tion  it  acquired  but  little  celebrity  ;  its  discipline  was  lax, 
and  the  number  of  the  students  but  small,  while  the  in 
struction  was  not  only  inefficient  but  irregularly  given ;  no 
funds  were  provided  for  the  maintenance  of  regular  lectures 
in  the  higher  faculties ;  and  there  was  no  adequate  execu 
tive  power  for  the  maintenance  of  discipline.  The  uni 


versity  of  Aberdeen,  which  was  founded  in  1494,  at  first  Aberdeen, 
possessed  only  one  college, — namely,  King's.  Marischal 
College,  founded  in  1593  by  George  Keith,  fifth  Earl 
Marischal,  was  constituted  by  its  founder  independent  of 
the  university  in  Old  Aberdeen,  being  itself  both  a  col 
lege  and  a  university,  with  the  power  of  conferring  degrees. 
Bishop  Elphinstone,  the  founder  both  of  the  university  and 
of  King's  College  (1505),  had  been  educated  at  Glasgow, 
and  had  subsequently  both  studied  and  taught  at  Paris 
and  at  Orleans.  To  the  wider  experience  which  he  had 
thus  gained  we  may  probably  attribute  the  fact  that  the 
constitution  of  the  university  of  Aberdeen  was  free  from 
the  glaring  defects  which  then  characterized  that  of  the 
university  of  Glasgow.1  But  in  all  the  mediaeval  uni 
versities  of  Germany,  England,  and  Scotland,  modelled  as 
they  were  on  a  common  type,  the  absence  of  adequate 
discipline  was,  in  a  greater  or  less  degree,  a  common 
defect.  In  connexion  with  this  feature  we  may  note  the 
comparatively  small  percentage  of  matriculated  students 
proceeding  to  the  degrees  of  B.A.  and  M.A.  when  com 
pared  with  later  times.  Of  this  disparity  the  following  Degrees 
table,  exhibiting  the  relative  numbers  in  the  university  of  taken  at 
Leipsic  for  every  ten  years  from  the  year  1427  to  1552,  lpac> 
probably  affords  a  fair  average  illustration, — the  remark 
able  fluctuations  probably  depending  quite  as  much  upon 
the  comparative  healthiness  of  the  period  (in  respect  of 
freedom  from  epidemic)  and  the  abundance  of  the  harvests 
as  upon  any  other  cause  : — 


Years. 

Matricu 
lations. 

Tears. 

B.A. 

JI.A. 

Percentage  of 

B.A's. 

M.'A'S. 

1427-1430 

737 

1429-1432 

151 

28 

20-4 

3-8 

1437-1440 

715 

1439-1442 

199 

50 

27-8 

6-9 

1447-1450 

808 

1449-1452 

274 

(50) 

33-9 

1457-1460 

1,447 

1459-1462 

559 

81 

38-6 

5:6 

1467-1470 

1,137 

1469-1472 

410 

61 

36-0 

5-4 

1477-1480 

1,163 

1479-1482 

458 

49 

39-4 

4-2 

1487-1490 

1,858 

1489-1492 

714 

62 

38-4 

3'4 

1497-1500 

1,288 

1499-1502 

497 

59 

38-5 

4-6 

1507-1510 

1,948 

1509-1512 

510 

65 

26-1 

3-4 

1517-1520 

1,445 

1519-1522 

247 

35 

17-0 

2-4 

1527-1530 

419 

1529-1532 

77 

33 

18-4 

7-9 

1537-1540 

686 

1539-1542 

122 

27 

17-8 

3-9 

1547-1550 

1,318 

1549-1552 

200 

72 

15-2 

5-5 

14,969 

4418 

672 

29-5 

4-5 

The  German  universities  in  these  times  seem  to  have  General 
admitted  for  the  most  part  their  inferiority  in  learning  to  aspects  cf 
older  and  more  favoured  centres  ;  and  their  consciousness  mg™^!al 
of  the  fact  is  shown  by  the  efforts  which  they  made  to  univer- 
attract  instructors  from  Italy,  and  by  the  frequent  resort  sities. 
of   the   more   ambitious   students   to  schools   like  Paris, 
Bologna,  Padua,  and  Pavia.     That  they  took  their  rise  in 
any  spirit  of  systematic  opposition  to  the  Roman  see  (as 
Meiners  and  others  have  contended),  or  that  their  orga 
nization  was  something  external  to  and  independent  of  the 
church,  is  sufficiently  disproved  by  the  foregoing  evidence. 
Generally    speaking,    they    were   eminently   conservative 
bodies,  and  the  new  learning  of  the  humanists  and  the 
new  methods  of  instruction  that  now  began  to  demand 
attention  were  alike  for  a  long  period  unable  to  gain  ad 
mission  within  academic  circles.    Reformers  such  as  Hegius, 
John  Wessel,  and   Rudolphus   Agricola  carried  on   their 
work  at  places  like  Deventer  remote  from  university  in 
fluences.     That  there  was  a  considerable  amount  of  mental 
activity  going  on  in  the  universities  themselves  is  not  to 
be  denied  ;  but  it  was  mostly  of  that  unprofitable  kind 
which,  while  giving  rise  to  endless  controversy,  turned  upon 
questions  in  connexion  with  which  the  implied  postulates 
and  the  terminology  employed  rendered  all  scientific  investi- 


1  Fasti  Aberdonenses,  Pref.  p.  xvi 
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gation  hopeless.  At  almost  every  university — Leipsic, 
Greifswald,  and  Prague  (after  1209)  being  the  principal 
exceptions — the  so-called  Realists  and  Nominalists  repre 
sented  two  great  parties  occupied  with  an  internecine 
struggle.  At  Paris,  owing  to  the  overwhelming  strength 
of  the  theologians,  the  Nominalists  were  indeed  under  a 
kind  of  ban  ;  but  at  Heidelberg  they  had  altogether  ex 
pelled  their  antagonists.  It  was  much  the  same  at  Vienna 
and  at  Erfurt, — the  latter,  from  the  ready  reception  which 
it  gave  to  new  speculation,  being  styled  by  its  enemies 
"  novorum  omnium  portus."  At  Basel,  under  the  leadership 
of  the  eminent  Johannes  a  Lapide,  the  Realists  with  diffi 
culty  maintained  their  ground.  Freiburg,  Tiibingen,  and 
Ingolstadt,  in  the  hope  of  diminishing  controversy,  arrived 
at  a  kind  of  compromise,  each  party  having  its  own  pro 
fessor,  and  representing  a  distinct  "  nation."  At  Mainz  the 
authorities  adopted  a  manual  of  logic  which  was  essentially 
an  embodiment  of  Nominalistic  principles. 

In  Italy,  almost  without  exception,  it  was  decided  that 
these  controversies  were  endless,  and  that  their  effects  were 
pernicious.  It  was  resolved,  accordingly,  to  expel  logic, 
and  allow  its  place  to  be  filled  by  rhetoric.  It  was  by 
virtue  of  this  decision,  which  was  of  a  tacit  rather  than  a 
formal  character,  that  the  expounders  of  the  new  learning 
in  the  15th  century,  men  like  Emmanuel  Chrysoloras, 
Guarino,  Leonardo  Bruni,  Bessarion,  Argyropulos,  and 
Valla,  carried  into  effect  that  important  revolution  in 
academic  studies  which  constitutes  a  new  era  in  university 
learning,  and  largely  helped  to  pave  the  way  for  the  Re 
formation.1  This  discouragement  of  the  controversial 
spirit,  continued  as  it  was  in  relation  to  theological  ques 
tions  after  the  Reformation,  obtained  for  the  Italian  uni 
versities  a  fortunate  immunity  from  dissensions  like  those 
which,  as  we  shall  shortly  see,  distracted  the  centres  of 
learning  in  Germany.  The  professorial  body  also  attained 
to  an  almost  unrivalled  reputation.  It  was  exceptionally 
select,  only  those  who  were  in  receipt  of  salaries  being 
permitted,  as  a  rule,  to  lecture ;  it  was  also  famed  for  its 
ability,  the  institution  of  concurrent  chairs  proving  an  excel 
lent  stimulus.  These  chairs  were  of  two  kinds — "  ordinary  " 
and  "  extraordinary," — the  former  being  the  more  liberally 
endowed  and  fewer  in  number.  For  each  subject  of  im 
portance  there  were  thus  always  two  and  sometimes  three 
rival  chairs,  and  a  powerful  and  continuous  emulation 
was  thus  maintained  among  the  teachers.  "  From  the 
integrity  of  their  patrons,  and  the  lofty  standard  by  which 
they  were  judged,"  says  Sir  W.  Hamilton,  "  the  call  to  a 
Paduan  or  Pisan  chair  was  deemed  the  highest  of  all 
literary  honours.  The  status  of  professor  was  in  Italy 
elevated  to  a  dignity  which  in  other  countries  it  has  never 
reached ;  and  not  a  few  of  the  most  illustrious  teachers  in 
the  Italian  seminaries  were  of  the  proudest  nobility  of  the 
land.  While  the  universities  of  other  countries  had  fallen 
from  Christian  and  cosmopolite  to  sectarian  and  local 
schools,  it  is  the  peculiar  glory  of  the  Italian  that,  under 
the  enlightened  liberality  of  their  patrons,  they  still  con 
tinued  to  assert  their  European  universality.  Creed  and 
country  were  in  them  no  bar, — the  latter  not  even  a  reason 
of  preference.  Foreigners  of  every  nation  are  to  be  found 
among  their  professors ;  and  the  most  learned  man  in 
Scotland  (Dempster)  sought  in  a  Pisan  chair  that  theatre 
for  his  abilities  which  he  could  not  find  at  home."2 

The  Reformation  represents  the  great  boundary  line  in 
the  history  of  the  mediseval  universities,  and  also,  for  a 
long  time  after,  the  main  influence  in  the  history  of  those 
new  foundations  which  subsequently  arose  in  Protestant 
countries.  Even  in  Catholic  countries  its  secondary  effects 

1  For  an  excellent  account  of  this  movement,  see  Georg  Voigt,  Die 
Wiederbelebting  des  classischen  Alterthums,  2d  ed. ,  2  vols.,  1880. 

2  Hamilton,  Discussions,  2d  ed.,  p.  373. 
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were  scarcely  less  perceptible,  as  they  found  expression  in 
connexion  with  the  Counter-Reformation.  In  Germany 
the  Thirty  Years'  War  was  attended  by  consequences 
which  were  felt  long  after  the  17th  century.  In  France 
the  Revolution  of  1789  resulted  in  the  actual  uprooting  of 
the  university  system. 

The  influences  of  the  New  Learning,  and  the  special 
character  which  it  assumed  as  it  made  its  way  in  Germany 
in  connexion  with  the  labours  of  scholars  like  Erasmus, 
John  Reuchlin,  Ulrich  von  Hutten,  and  Melanchthon, 
augured  well  for  the  future.  It  was  free  from  the  frivol 
ities,  the  pedantry,  the  immoralities,  and  the  scepticism 
which  characterized  so  large  a  proportion  of  the  correspond 
ing  culture  in  Italy.  It  gave  promise  of  resulting  at  once 
in  a  critical  and  enlightened  study  of  the  masterpieces  of 
classical  antiquity,  and  in  a  reverent  and  yet  rational  inter 
pretation  of  the  Scriptures  and  the  fathers.  The  fierce  Per- 
bigotry  and  the  ceaseless  controversies  evoked  by  the  pro- 
mulgation  of  Lutheran  or  Calvinistic  doctrine  dispelled, 
however,  this  hopeful  prospect,  and  converted  what  might 
otherwise  have  become  the  tranquil  abodes  of  the  Muses 
into  gloomy  fortresses  of  sectarianism.  Of  the  manner  in 
which  it  affected  the  highest  culture,  the  observation  of 
Henke  in  his  Life  of  Calixtus  (i.  8),  that  for  a  century 
after  the  Reformation  the  history  of  Lutheran  theology 
becomes  almost  identified  with  that  of  the  German  uni 
versities,  may  serve  as  an  illustration. 

The  first  Protestant  university  was  that  of  Marburg,  Marburg. 
founded  by  Philip  the  Magnanimous,  landgrave  of  Hesse, 
30th  May  1527.  Expressly  designed  as'  a  bulwark  of 
Lutheranism,  it  was  mainly  built  up  out  of  the  confiscation 
of  the  property  of  the  religious  orders  in  the  Hessian 
capital.  The  house  of  the  Dominicans,  who  had  fled  on 
the  first  rumour  of  spoliation,  was  converted  into  lecture- 
rooms  for  the  faculty  of  jurisprudence.  The  church  and 
convent  of  the  order  known  as  the  "  Kugelherrn  "  was 
appropriated  to  the  theological  faculty.  The  friary  of  the 
Barefooted  Friars  was  shared  between  the  faculties  of 
medicine  and  philosophy.  The  university,  which  was  the 
object  of  the  margrave's  peculiar  care,  rapidly  rose  to 
celebrity  ;  it  was  resorted  to  by  students  from  remote 
countries,  even  from  Greece,  and  its  professors  were  of 
distinguished  ability.  How  much,  however,  of  this  popu 
larity  depended  on  its  theological  associations  is  to  be  seen 
in  the  fact  that  after  the  year  1605,  when,  by  the  decree 
of  Count  Maurice,  its  formulary  of  faith  was  changed  from 
Lutheran  to  Calvinistic,  its  numbers  greatly  declined. 
This  dictation  of  the  temporal  power  now  becomes  one  of 
the  most  notable  features  in  academic  history  in  Protestant 
Germany.  The  universities,  having  repudiated  the  papal 
authority,  while  that  of  the  episcopal  order  was  at  an  end, 
now  began  to  pay  especial  court  to  the  temporal  ruler,  and 
sought  in  every  way  to  conciliate  his  goodwill,  representing 
with  peculiar  distinctness  the  theory,  —  cujus  regie,  ejus  reli- 
gio.  This  tendency  was  further  strengthened  by  the  fact 
that  their  colleges,  bursaries,  and  other  similar  foundations 
were  no  longer  derived  from  or  supported  by  ecclesiastical 
institutions,  but  were  mainly  dependent  on  the  civil  power. 

The  Lutheran  university  of  Konigsberg  was  founded  17th  Kdnigs- 
August  1544  by  Albert  III.,  margrave  of  Brandenburg,  berg. 
and  the  first  duke  of  Prussia,  and  his  wife  Dorothea,  a 
Danish  princess.  In  this  instance,  the  religious  character 
of  the  foundation  not  having  been  determined  at  the  com 
mencement,  the  papal  and  the  imperial  sanction  were  both 
applied  for,  although  not  accorded.  King  Sigismund  of 
Poland,  however,  which  kingdom  exercised  at  that  time  a 
protectorate  over  the  Prussian  duchy,  ultimately  gave  the 
necessary  charter  (29th  September  1561),  at  the  same  time 
ordaining  that  all  students  who  graduated  as  masters  in 
the  faculty  of  philosophy  should  rank  as  nobles  of  the 
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Polish  kingdom.  When  Prussia  was  raised  to  the  rank  of 
a  kingdom  (1701)  the  university  was  made  a  royal  founda 
tion,  and  the  "collegium  Fridericianum,"  which  was  then 
erected,  received  corresponding  privileges.  In  1862  the 
university  buildings  were  rebuilt,  and  the  number  of  the 
students  is  now  nearly  one  thousand. 

Jena.  The  Lutheran  university  of  Jena  had  its  origin  in  a 

gymnasium  founded  by  John  Frederick  the  Magnanimous, 
elector  of  Saxony,  during  his  imprisonment,  for  the  express 
purpose  of  promoting  Evangelical  doctrines  and  repairing 
the  loss  of  Wittenberg,  where  the  Philippists  had  gained 
the  ascendency.  Its  charter,  which  the  emperor  Charles 
V.  refused  to  grant,  and  which  was  obtained  with  some 
difficulty  from  his  brother,  Ferdinand  L,  eventually  en 
abled  the  authorities  to  open  the  university,  2d  February 
1558.  Distinguished  for  its  vehement  assertion  of  Luth 
eran  doctrine,  its  hostility  to  the  teaching  of  Wittenberg 
was  hardly  less  pronounced  than  that  with  which  both 
centres  regard  Roman  Catholicism.  For  a  long  time  it 
was  chiefly  noted  as  a  school  of  medicine,  and  in  the  17th 
and  18th  centuries  it  was  in  bad  repute  for  the  lawlessness 
of  its  students,  among  whom  duelling  prevailed  to  a  scan 
dalous  extent.  The  beauty  of  its  situation  and  the  emin 
ence  of  its  professoriate  have,  however,  generally  attracted 
a  considerable  proportion  of  students  from  other  countries. 
Its  numbers  in  1885  were  566. 

Helm-          The   Lutheran   university   of   Helmstadt,    founded   by 

stiidt.  Duke  Julius  (of  the  house  of  Brunswick- Wolfenbiittel), 
and  designated  after  him  in  its  official  records  as  "  Acade- 
mia  Julia,"  received  its  charter,  8th  May  1575,  from  the 
emperor  Maximilian  II.  No  university  in  the  16th  cen 
tury  commenced  under  more  favourable  auspices.  It  was 
munificently  endowed  by  the  founder  and  by  his  son;  and 
its  "  Convictorium,"  or  college  for  poor  students,  expended 
in  the  course  of  thirty  years  no  less  than  100,000  thalers, 
an  extraordinary  expenditure  for  an  institution  of  such  a 
character  in  those  days.  Beautifully  and  conveniently 
situated  in  what  had  now  become  the  well-peopled  region 
between  the  Weser  and  the  lower  Elbe,  and  distinguished 
by  its  comparatively  temperate  maintenance  of  the  Luth 
eran  tenets,  it  attracted  a  considerable  concourse  of 
students,  especially  from  the  upper  classes,  not  a  few  being 
of  princely  rank.  Throughout  its  history,  until  suppressed 
in  1809,  Helmstadt  enjoyed  the  special  and  powerful 
patronage  of  the  dukes  of  Saxony. 

Altdorf.  The  "  Gymnasium  ^Egidianum  "  of  Nuremberg,  founded 
in  1526,  and  removed  in  1575  to  Altdorf,  represents  the 
origin  of  the  university  of  Altdorf.  A  charter  was  granted 
in  1578  by  the  emperor  Rudolph  II.,  and  the  university 
was  formally  opened  in  1580.  It  was  at  first,  however, 
empowered  only  to  grant  degrees  in  arts;  but  in  1623  the 
emperor  Ferdinand  II.  added  the  permission  to  create 
doctors  of  law  and  medicine,  and  also  to  confer  crowns  on 
poets ;  and  in  1697  its  faculties  were  completed  by  the 
permission  given  by  the  emperor  Leopold  I.  to  create 
doctors  of  theology.  Like  Louvain,  Altdorf  was  nominally 
ruled  by  the  municipality,  but  in  the  latter  university  this 
power  of  control  remained  practically  inoperative,  and 
the  consequent  freedom  enjoyed  by  the  community  from 
evils  like  those  which  brought  about  the  decline  of 
Louvain  is  thus  described  by  Hamilton  : — "  The  decline 
of  that  great  and  wealthy  seminary  (Louvain)  was  mainly 
determined  by  its  vicious  patronage,  both  as  vested  in  the 
university  and  in  the  town.  Altdorf,  on  the  other  hand, 
was  about  the  poorest  university  in  Germany,  and  long  one 
of  the  most  eminent.  Its  whole  endowment  never  rose 
above  £800  a  year ;  and,  till  the  period  of  its  declension, 
the  professors  of  Altdorf  make  at  least  as  distinguished  a 
figure  in  the  history  of  philosophy  as  those  of  all  the  eight 
universities  of  the  British  empire  together.  On  looking 


closely  into  its  constitution  the  anomaly  is  at  once  solved. 
The  patrician  senate  of  Nuremberg  were  too  intelligent  and 
patriotic  to  attempt  the  exercise  of  such  a  function.  The 
nomination  of  professors,  though  formally  ratified  by  the 
senate,  was  virtually  made  by  a  board  of  four  curators;  and 
what  is  worthy  of  remark,  as  long  as  curatorial  patronage 
was  a  singularity  in  Germany,  Altdorf  maintained  its  rela 
tive  pre-eminence,  losing  it  only  when  a  similar  mean  was 
adopted  in  the  more  favoured  universities  of  the  empire."1 

The  conversion  of  Marburg  into  a  school  of  Calvinistic  Giessen. 
doctrine  gave  occasion  to  the  foundation  of  the  universities 
of  Giessen  and  of  Rinteln.  Of  these  the  former,  founded  by 
the  margrave  of  Darmstadt,  Louis  V.,  as  a  kind  of  refuge 
for  the  Lutheran  professors  from  Marburg,  received  its 
charter  from  the  emperor  Rudolph  II.,  19th  May  1607. 
When,  however,  the  margraves  of  Darmstadt  acquired 
possession  of  Marburg  in  1625,  the  university  was  trans 
ferred  thither;  in  1650  it  was  moved  back  again  to 
Giessen.  The  number  of  matriculated  students  at  the  com 
mencement  of  the  century  was  about  250  ;  in  1887  it  was 
484.  In  common  with  the  other  universities  of  Germany, 
but  with  a  facility  which  obtained  for  it  a  specially  unenvi 
able  reputation,  Giessen  was  for  a  long  time  wont  to  confer 
the  degree  of  doctor  in  absentia  in  the  different  faculties 
without  requiring  adequate  credentials.  This  practice, 
however,  which  drew  forth  an  emphatic  protest  from  the 
eminent  historian  Mommsen,  has  within  the  last  few  years 
been  entirely  abandoned.  The  university  of  Rinteln  was  Rinteln. 
founded  17th  July  1621  by  the  emperor  Ferdinand  II. 
Almost  immediately  after  its  foundation  it  became  the 
prey  of  contending  parties  in  the  Thirty  Years'  War,  and  its 
early  development  was  thus  materially  hindered.  It  never, 
however,  attained  to  much  distinction,  and  in  1819  it  was 
suppressed.  The  university  of  Strasburg  was  founded  in  Stras- 
1621  on  the  basis  of  an  already  existing  academy,  to  which  burg- 
the  celebrated  John  Sturm  stood,  during  the  latter  part  of 
his  life,  in  the  relation  of  "  rector  perpetuus,"  and  of  which 
we  are  told  that  in  1578  it  included  more  than  a  thousand 
scholars,  among  whom  were  200  of  the  nobility,  24  counts 
and  barons,  and  three  princes.  It  also  attracted  students 
from  all  parts  of  Europe,  and  especially  from  Portugal, 
Poland,  Denmark,  France,  and  England.  The  method  of 
Sturm's  teaching  became  the  basis  of  that  of  the  Jesuits, 
and  through  them  of  the  public  school  instruction  in  Eng 
land.  In  1621  Ferdinand  II.  conferred  on  this  academy 
full  privileges  as  a  university ;  in  the  language  of  the 
charter,  "in  omnibus  facultatibus,  doctores,  licentiates, 
magistros,  et  baccalaureos,  atque  insuper  poetas  laureates 
creandi  et  promo vendi. " 2  In  1681  Strasburg  became 
French,  and  remained  so  until  1870. 

The  university  of  Dorpat  (now  Russian)  was  founded  Dorpat. 
by  Gustavus  Adolphus  in  1632,  and  reconstituted  by  the 
emperor  Alexander  I.  in  1802.  A  special  interest  attaches 
to  this  university  from  the  fact  that  it  has  for  a  long  time 
been  the  scene  of  the  contending  influences  of  Teutonism 
and  Slavonianism.  Situated  in  Livonia,  which  at  the  time 
of  its  foundation  represented  a  kind  of  debateable  land 
between  Russia  and  Poland,  its  gradual  monopoly  by  the 
former  country  has  not  been  without  resistance  and  pro 
tests  on  the  part  of  that  Teutonic  element  which  was  at 
one  time  the  more  potent  in  its  midst.  The  study  of  the 
Slavonic  languages  has  here  received  considerable  stimulus, 
and  by  a  decree  in  May  1887  the  use  of  the  Russian  lan 
guage  having  been  made  obligatory  in  all  places  of  instruc 
tion  through  the  Baltic  provinces,  Russian  has  now  taken 
the  place  of  German  as  the  language  of  the  lecture-room. 
Dorpat  possesses  a  fine  library  of  over  80,000  volumes,  and 
is  also  noted  for  its  admirable  botanical  collection.  The 


1  Discussions,  &c.,  2d  ed.,  pp.  388-9. 

2  Promulg.  Acad.  Privil.,  &c.,  Strasburg,  1628. 
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Russian  minister  has  also  recently  instituted  a  professor 
ship  of  the  comparative  grammar  of  the  Slavonic  dialects 
(now  filled  by  J.  Baudouin  de  Courtenay).  The  general 
influence  of  the  university  has  been  rapidly  extending 
during  the  last  few  years  far  beyond  the  Baltic  provinces. 
The  number  of  students,  which  in  1879  was  1106,  in  1886 
was  1751.1  A  like  contest  between  contending  nation 
alities  has  recently  met  with  a  final  solution  at  Prague, 
where  a  Czech  university  has  been  established  on  an  inde 
pendent  basis,  the  German  university  having  commenced 
its  separate  career  in  the  winter  session  of  1882-83.  The 
German  foundation  retains  its  endowments,  but  the  state 
subvention  is  divided  between  the  two. 

The  repudiation  on  the  part  of  the  Protestant  univer 
sities  of  both  papal  and  episcopal  authority  evoked  a 
counter-demonstration  among  those  centres  which  still 
adhered  to  Catholicism,  while  their  theological  intolerance 
gave  rise  to  a  great  reaction,  under  the  influence  of  which 
the  mediaeval  Catholic  universities  were  reinvigorated  and 
reorganized  (although  strictly  on  the  traditional  lines), 
while  new  and  important  centres  were  created.  It  was  on 
the  tide  of  this  reaction,  aided  by  their  own  skill  and 
sagacity,  that  the  Jesuits  were  borne  to  that  commanding 
position  which  made  them  for  a  time  the  arbiters  of  educa 
tion  in  Europe.  The  earliest  university  whose  charter 
represented  this  reaction  was  that  of  Bamberg,  founded  by 
the  prince-bishop  Melchior  Otto,  after  whom  it  was  named 
"Academia  Ottoniana."  It  was  opened  1st  September 
1648,  and  received  both  from  the  emperor  Frederick  III. 
and  Pope  Innocent  X.  all  the  civil  and  ecclesiastical  privi 
leges  of  a  mediaeval  foundation.  At  first,  however,  it  com 
prised  only  the  faculties  of  arts  and  of  theology;  to  these 
was  added  in  1729  that  of  jurisprudence,  and  in  1764  that 
of  medicine.  In  this  latter  faculty  Dr  Ignatius  Dollinger 
(the  father  of  the  historian)  was  for  a  long  time  a  distin 
guished  professor.  The  university  of  Innsbruck  was 
founded  in  1672  by  the  emperor  Leopold  I.,  from  whom 
it  received  its  name  of  "Academia  Leopoldina."  In  the 
following  century,  under  the  patronage  of  the  empress 
Maria  Theresa,  it  made  considerable  progress,  and  received 
from  her  its  ancient  library  and  bookshelves  in  1 745.  In 
1782  the  university  underwent  a  somewhat  singular 
change,  being  reduced  by  the  emperor  Joseph  II.  from  the 
status  of  a  university  to  that  of  a  lyceum,  although  retain 
ing  in  the  theological  faculty  the  right  of  conferring  de 
grees.  In  1791  it  was  restored  to  its  privileges  by  the 
emperor  Leopold  II.,  and  since  that  time  the  faculties  of 
philosophy,  law,  and  medicine  have  been  represented  in 
nearly  equal  proportions.  In  1886  the  number  of  profes 
sors  was  74,  and  of  students  869.  The  foundation  of  the 
university  of  Breslau  was  contemplated  as  early  as  the  year 
1505,  when  Ladislaus,  king  of  Hungary,  gave  his  sanction 
to  the  project,  but  Pope  Julius  II.,  in  the  assumed  interests 
of  Cracow,  withheld  his  assent.  Nearly  two  centuries 
later,  in  1702,  under  singularly  altered  conditions,  the 
Jesuits  prevailed  upon  the  emperor  Leopold  I.  to  found  a 
university  without  soliciting  the  papal  sanction.  When 
Frederick  the  Great  conquered  Silesia  in  1741,  he  took 
both  the  university  and  the  Jesuits  in  Breslau  under  his 
protection,  and  when  in  1774  the  order  was  suppressed  by 
Clement  XIV.  he  established  them  as  priests  in  the  Royal 
Scholastic  Institute,  at  the  same  time  giving  new  statutes 
to  the  university.  In  1811  the  university  was  considerably 
augmented  by  the  incorporation  of  that  at  Frankfort-on- 
the-Oder.  At  the  present  time  it  possesses  both  a  Catholic 
and  a  Lutheran  faculty.  Its  medical  faculty  is  in  high 
repute.  The  total  number  of  students  in  1887  was  1347. 

In  no  country  was  the  influence  of  the  Jesuits  on  the 


1  See  Die  deutsche  Universitdt  Dorpat  im  Lichte  der  Geschichte, 
1882. 
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universities  more  marked  than  in  France.  The  civil  wars 
in  that  country  during  the  thirty  years  which  preceded  the 
close  of  the  16th  century  told  with  disastrous  effects  upon 
the  condition  of  the  university  of  Paris,  and  with  the  com-  Condition 
mencement  of  the  17th  century  its  collegiate  life  seemed 
at  an  end,  and  its  forty  colleges  stood  absolutely  deserted, 
To  this  state  of  affairs  the  obstinate  conservatism  of  the 
academic  authorities  not  a  little  contributed.  The  statutes 
by  which  the  university  was  still  governed  were  those 
which  had  been  given  by  the  cardinal  D'Estouteville,  the 
papal  legate,  in  1452,  and  remained  entirely  unmodified  by 
the  influences  of  the  Renaissance.  In  1579  the  edict  of 
Blois  promulgated  a  scheme  of  organization  for  all  the 
universities  of  the  realm  (at  that  time  twenty-one  in 
number),  —  a  measure  which,  though  productive  of  unity  of 
teaching,  did  nothing  towards  the  advancement  of  the 
studies  themselves.  The  eminent  lawyers  of  France,  un 
able  to  find  chairs  in  Paris,  distributed  themselves  among 
the  chief  towns  of  the  provinces.  The  Jesuits  did  not  fail 
to  profit  by  this  immobility  and  excessive  conservatism  on 
the  part  of  the  university,  and  during  the  second  half  of 
the  16th  century  and  the  whole  of  the  17th  they  had  con 
trived  to  gain  almost  a  complete  monopoly  of  both  the 
higher  and  the  lower  education  of  provincial  France. 
Their  schools  arose  at  Toulouse  and  Bordeaux,  at  Auch,  Colleges 
Agen,  Rhodez,  Perigueux,  Limoges,  Le  Puy,  Aubenas,  of  tn.e  . 
Be"ziers,  Tournon,  in  the  colleges  of  Flanders  and  Lorraine,  France  m 
Douai  and  Pont-a-Mousson,  —  places  beyond  the  jurisdic 
tion  of  the  parlement  of  Paris  or  even  of  the  crown  of 
France.  Their  banishment  from  Paris  itself  had  been  by 
the  decree  of  the  parlement  alone,  and  had  never  been 
confirmed  by  the  crown.  "  Lyons,"  says  Pattisou,  "  loudly 
demanded  a  Jesuit  college,  and  even  the  Huguenot  Les- 
diguieres,  almost  king  in  Dauphine",  was  preparing  to  erect 
one  at  Grenoble.  Amiens,  Rheims,  Rouen,  Dijon,  and 
Bourges  were  only  waiting  a  favourable  opportunity  to 
introduce  the  Jesuits  within  their  walls."2  The  university 
was  rescued  from  the  fate  which  seemed  to  threaten  it  only 
by  the  excellent  statutes  given  by  Richer  in  1598,  and  by 
the  discerning  protection  extended  to  it  by  Henry  IV. 

The  "  college  of  Edinburgh  "  was  founded  by  charter  Edin- 
of  James  VI.,  dated  14th  April  1582.  This  document  burSh- 
contains  no  reference  to  a  studium  generate,  nor  is  there 
ground  for  supposing  that  the  foundation  of  a  university 
was  at  that  time  contemplated.  In  marked  contrast  to  the 
three  older  centres  in  Scotland,  the  college  rose  compara 
tively  untrammelled  by  the  traditions  of  medievalism,  and 
its  creation  was  not  effected  without  some  jealousy  and 
opposition  on  the  part  of  its  predecessors.  Its  first  course 
of  instruction  was  commenced  in  the  Kirk  of  Field,  under 
the  direction  of  Robert  Rollock,  who  had  been  educated  at 
St  Andrews  under  Andrew  Melville,  the  eminent  Coven 
anter.  "  He  began  to  teach,"  says  Craufurd,  "  in  the 
lower  hall  of  the  great  lodging,  there  being  a  great  con 
course  of  students  allured  with  the  great  worth  of  the 
man  ;  but  diverse  of  them  being  not  ripe  enough  in  the 
Latin  tongue,  were  in  November  next  put  under  the  charge 
of  Mr  Duncan  Name,  .  .  .  who,  upon  Mr  Rollock's  recom 
mendation,  was  chosen  second  master  of  the  college."  3  In 
1585  both  Rollock  and  Nairne  subscribed  the  National  Cov 
enant,  and  a  like  subscription  was  from  that  time  required 
from  all  who  were  admitted  to  degrees  in  the  college. 

Disastrous  as  were  the  effects  of  the  Thirty  Years'  War  Results 
upon  the  external  condition  of  the  German  universities, 
resulting  in  not  a  few  instances  in  the  total  dispersion  of 
the  students  and  the  burning  of  the  buildings  and  libraries,  war. 
they  were  less  detrimental  and  less  permanent  than  those 
which  were  discernible  in  the  tone  and  temper  of  these 

2  Life  of  Casaubon,  p.  181. 

3  Craufurd,  Hist,  of  the  Univ.  of  Edinburgh,  pp.  19-28. 
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communities.  A  formal  pedantry  and  unintelligent  method 
of  study,  combined  with  a  passionate  dogmatism  in  matters 
of  religious  belief,  and  a  rude  contempt  for  the  amenities  of 
social  intercourse,  became  the  leading  characteristics,  and 

Halle.  lasted  throughout  the  17th  century.  But  in  the  year 
1693  the  foundation  of  the  university  of  Halle  opened  up 
a  career  to  two  very  eminent  men,  whose  influence,  widely 
different  as  was  its  character,  may  be  compared  for  its 
effects  with  that  of  Luther  and  Melanchthon,  and  served  to 
modify  the  whole  current  of  German  philosophy  and  Ger 
man  theology.  Halle  has  indeed  been  described  as  "  the 
first  real  modern  university."  It  was  really  indebted  for 
its  origin  to  a  spirit  of  rivalry  between  the  -conservatism  of 
Saxony  and  the  progressive  tendencies  of  the  house  of 
Brandenburg,  but  the  occasion  of  its  rise  was  the  removal 
of  the  ducal  court  from  Halle  to  Magdeburg.  The  arch 
bishopric  of  the  latter  city  having  passed  into  the  posses 
sion  of  Brandenburg  in  1680  was  changed  into  a  dukedom, 
and  the  city  itself  was  selected  as  the  ducal  residence. 
This  change  left  unoccupied  some  commodious  buildings  in 
Halle,  which  it  was  decided  to  utilize  for  purposes  of 
education.  A  "  Ritterschule  "  for  the  sons  of  the  nobility 
was  opened,  and  in  the  course  of  a  few  years  it  was  decided 
to  found  a  university.  Saxony  endeavoured  to  thwart  the 
scheme,  urging  the  proximity  of  Leipsic ;  but  her  opposi 
tion  was  overruled  by  the  emperor  Leopold  I.,  who  granted 
(19th  October  1693)  the  requisite  charter,  and  in  the 
following  year  the  work  of  the  university  commenced. 
Frankfort-on-the-Oder  had  by  this  time  become  a  centre  of 
the  Eeformed  party,  and  the  primary  object  in  founding 
a  university  in  Halle  was  to  create  a  centre  for  the 
Lutheran  party,  but  its  character,  under  the  influence  of 

Influence  its  two  most  notable  teachers,  Christian  Thomasius  and  A. 
H.  Francke,  soon  expanded  beyond  the  limits  of  this  con- 

T1?om"  ,  ception  to  assume  a  highly  original  form.     Thomasius  and 

Francke.  Francke  had  both  been  driven  from  Leipsic  owing  to  the 
disfavour  with  which  their  liberal  and  progressive  tend 
encies  were  there  regarded  by  the  academic  authorities, 
and  on  many  points  the  two  teachers  were  in  agreement. 
They  both  regarded  with  contempt  alike  the  scholastic 
philosophy  and  the  scholastic  theology;  they  both  desired 
to  see  the  rule  of  the  civil  power  superseding  that  of  the 
ecclesiastical  power  in  the  seats  of  learning ;  they  were 
both  opposed  to  the  ascendency  of  classical  studies  as  ex 
pounded  by  the  humanists — Francke  regarding  the  Greek 
and  Roman  pagan  writers  with  the  old  traditional  dislike, 
as  immoral,  while  Thomasius  looked  upon  them  with  con 
tempt,  as  antiquated  and  representing  only  a  standpoint 
which  had  been  long  left  behind ;  both  again  agreed  as  to 
the  desirability  of  including  the  elements  of  modern  culture 
in  the  education  of  the  young.  But  here  their  agreement 
ceased.  It  was  the  aim  of  Thomasius,  as  far  as  possible, 
to  secularize  education,  and  to  introduce  among  his  country 
men  French  habits  and  French  modes  of  thought ;  his  own 
attire  was  gay  and  fashionable,  and  he  was  in  the  habit 
of  taking  his  seat  in  the  professorial  chair  adorned  with 
gold  chain  and  rings,  and  with  his  dagger  by  his  side. 
Francke,  who  became  the  leader  of  the  Pietists,  regarded 
all  this  with  even  greater  aversion  than  he  did  the  lifeless 
orthodoxy  traditional  in  the  universities,  and  was  shocked 
at  the  worldly  tone  and  disregard  for  sacred  things  which 
characterized  his  brother  professor.  Both,  however,  com 
manded  a  considerable  following  among  the  students. 
Thomasius  was  professor  in  the  faculty  of  jurisprudence, 
Francke  in  that  of  theology.  And  it  was  a  common  pre 
diction  in  those  days  with  respect  to  a  student  who  pro 
posed  to  pursue  his  academic  career  at  Halle,  that  he  would 
infallibly  become  either  an  atheist  or  a  Pietist.  But  the 
services  rendered  by  Thomasius  to  learning  were  genuine 
and  lasting.  He  was  the  first  to  set  the  example,  soon 


after  followed  by  all  the  universities  of  Germany,  of  lectur 
ing  in  the  vernacular  instead  of  in  the  customary  Latin;  and 
the  discourse  in  which  he  first  departed  from  the  traditional 
method  was  devoted  to  the  consideration  of  how  far  the 
German  nation  might  with  advantage  imitate  the  French 
in  matters  of  social  life  and  intercourse.  His  more  general 
views,  as  a  disciple  of  the  Cartesian  philosophy  and  founder 
of  the  modern  Rationalismus,  exposed  him  to  incessant 
attacks  ;  but  by  the  establishment  of  a  monthly  journal  (at 
that  time  an  original  idea)  he  obtained  a  channel  for  ex 
pounding  his  views  and  refuting  his  antagonists  which 
gave  him  a  great  advantage.  On  the  influence  of  Francke, 
as  the  founder  of  that  Pietistic  school  with  which  the  re 
putation  of  Halle  afterwards  became  especially  identified, 
it  is  unnecessary  here  to  dilate.1  J.  C.  Wolf,  who  followed 
Thomasius  as  an  assertor  of  the  new  culture,  was  driven 
from  Halle  by  the  accusations  of  the  Pietists,  who  deckred 
that  his  teaching  was  fraught  with  atheistical  principles. 
In  1740,  however,  he  was  recalled  by  Frederick  II.,  and 
reinstated  in  high  office  with  every  mark  of  consideration 
and  respect.  Throughout  the  whole  of  the  18th  century 
Halle  was  the  leader  of  academic  thought  and  culture  in 
Protestant  Germany,  although  sharing  that  leadership, 
after  the  middle  of  the  century,  with.  Gottingen.  The  uni-  Gottiu- 
versity  of  Gottingen  (named  after  its  founder  "  Georgia  S611- 
Augusta  ")  was  endowed  with  the  amplest  privileges  as  a 
university  by  George  II.  of  England,  elector  of  Hanover, 
7th  December  1736.  The  imperial  sanction  of  the  scheme 
had  been  given  three  years  before  (13th  January  1733), 
and  the  university  was  formally  opened  17th  September 
1737.  The  king  himself  assumed  the  office  of  "  rector  magni- 
ficentissimus,"  and  the  liberality  of  the  royal  endowments 
(doubling  those  of  Halle),  and  the  not  less  liberal  character 
of  the  spirit  that  pervaded  its  organization,  soon  raised  it 
to  a  foremost  place  among  the  schools  of  Germany.  Halle 
had  just  expelled  Wolf ;  and  Gottingen,  modelled  on  the 
same  lines  as  Halle,  but  rejecting  its  Pietism  and  dis 
claiming  its  intolerance,  appealed  with  remarkable  success 
to  the  most  enlightened  feeling  of  the  time.  It  included 
all  the  faculties,  and  two  of  its  first  professors — Mosheim, 
the  eminent  theologian,  from  Helmstadt,  and  Bohmer,  the 
no  less  distinguished  jurist,  from  Halle — together  with 
Gesner,  the  man  of  letters,  at  once  established  its  repu 
tation.  Much  of  its  early  success  was  also  due  to  the 
supervision  of  its  chief  curator  (there  were  two), — Baron 
Miinchausen,  himself  a  man  of  considerable  attainments, 
who  by  his  sagacious  superintendence  did  much  to  pro 
mote  the  general  efficiency  of  the  whole  professoriate.  Not 
least  among  its  attractions  was  also  its  splendid  library, 
located  in  an  ancient  monastery,  and  now  containing  over 
200,000  volumes  and  5000  MSS.  In  addition  to  its 
general  influence  as  a  distinguished  seat  of  learning, 
Gottingen  may  claim  to  have  been  mainly  instrumental  in 
diffusing  a  more  adequate  conception  of  the  importance  of 
the  study  of  history.  Before  the  latter  half  of  the  18th 
century  the  mode  of  treatment  adopted  by  university 
lecturers  was  singularly  wanting  in  breadth  of  view.  Pro 
fane  history  was  held  of  but  little  account,  excepting  so  far 
as  it  served  to  illustrate  ecclesiastical  and  sacred  history, 
while  this,  again,  was  invariably  treated  in  the  narrow 
spirit  of  the  polemic,  intent  mainly  on  the  defence  of  his 
own  confession,  according  as  he  represented  the  Lutheran 
or  the  Reformed  Church.  The  labours  of  the  professors 
at  Gottingen,  especially  Putter,  Gatterer,  Schlozer,  and 
Spittler,  combined  with  those  of  Mascov  at  Leipsic,  did 
much  towards  promoting  both  a  more  catholic  treatment 
and  a  wider  scope.  Not  less  beneficial  was  the  example 
set  at  Gottingen  of  securing  the  appointment  of  its  profes 
sors  by  a  less  prejudiced  and  partial  body  than  a  university 


See  Paulsen,  Qesch.  des  gelehrten  Unterrichts,  &c.,  pp-  348-358. 
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board  is  only  too  likely  to  become.  " '  The  great  Miin- 
chausen,'  says  an  illustrious  professor  of  that  seminary, 
'  allowed  our  university  the  right  of  presentation,  of  desig 
nation,  or  of  recommendation,  as  little  as  the  right  of  free 
election;  for  he  was  taught  by  experience  that,  although 
the  faculties  of  universities  may  know  the  individuals  best 
qualified  to  supply  their  vacant  chairs,  they  are  seldom 
or  never  disposed  to  propose  for  appointment  the  worthiest 
within  their  knowledge, ' " l  The  syste  m  of  patronage  adopted 
at  Gottingen  was,  in  fact,  identical  with  that  which  had 
already  been  instituted  in  the  universities  of  the  Nether- 
Erlangen.  lands  by  Douza  (see  infra,  p.  850).  The  university  of 
Erlangen,  a  Lutheran  centre,  was  founded  by  Frederick, 
margrave  of  Baireuth.  Its  charter  was  granted  by  the 
emperor  Charles  VII.,  21st  February  1743,  and  the  uni 
versity  was  formally  constituted,  4th  November.  From 
its  special  guardian,  Alexander,  the  last  margrave  of  Ans- 
bach,  it  was  styled  "Acadeniia  Alexandrina."  In  1791, 
Ansbach  and  Baireuth  having  passed  into  the  possession  of 
Prussia,  Erlangen  became  subject  to  the  Prussian  Govern 
ment.  The  number  of  the  students,  which  at  the  com 
mencement  of  the  century  was  under  300,  was  880  in  1887. 
The  On  comparison  with  the  great  English  universities,  the 

English  universities  of  Germany  must  be  pronounced  inferior  both 
nanuni-  *n  Pom^  °f  discipline  and  of  moral  control  over  the 
versities  students.  The  superiority  of  the  former  in  these  respects 
com-  is  partly  to  be  attributed  to  the  more  systematic  care  which 
pared.  they  took,  from  a  very  early  date,  for  the  supervision  of 
each  student,  by  requiring  that  within  a  certain  specified 
time  after  his  entry  into  the  university  he  should  be  regis 
tered  as  a  pupil  of  some  master  of  arts,  who  was  respon 
sible  for  his  conduct,  and  represented  him  generally  in  his 
relations  to  the  academic  authorities.  Marburg  in  its 
earliest  statutes  (those  of  1529)  endeavoured  to  establish 
a  similar  rule,  but  without  success.2  The  development  of 
the  collegiate  system  at  Oxford  and  Cambridge  materially 
assisted  the  carrying  out  of  this  discipline.  Although 
again,  as  in  the  German  universities,  feuds  were  not  unfre- 
quent,  especially  those  between  "north"  and  "south" 
(the  natives  of  the  northern  and  southern  counties),  the 
fact  that  in  elections  to  fellowships  and  scholarships  only 
a  certain  proportion  were  allowed  to  be  taken  from  either 
of  these  divisions  acted  as  a  considerable  check  upon  the 
possibility  of  any  one  college  representing  either  element 
exclusively.  In  the  German  universities,  on  the  other 
hand,  the  ancient  division  into  nations,  which  died  out 
with  the  15th  century,  was  revived  under  another  form  by 
the  institution  of  national  colleges,  which  largely  served  to 
foster  the  spirit  of  rivalry  and  contention.  The  demoral 
ization  induced  by  the  Thirty  Years'  War  and  the  increase 
of  duelling  intensified  these  tendencies,  which,  together 
with  the  tyranny  of  the  older  over  the  younger  students, 
known  as  "  Pennalismus,"  were  evils  against  which  the 
authorities  contended,  but  ineffectually,  by  various  ordin 
ances.  The  institution  of  "  Burschenthum,"  having  for  its 
design  the  encouragement  of  good  fellowship  and  social  feel 
ing  irrespective  of  nationality,  served  only  as  a  partial  check 
upon  these  excesses,  which  again  received  fresh  stimulus  by 
the  rival  institution  of  "  Landsmannschaften,"  or  societies 
of  the  same  nationality.  The  latter  proved  singularly  pro 
vocative  of  duelling,  while  the  arrogant  and  even  tyranni- 

1  Hamilton,  Discussions,  p.  381. 

2  "  Volumus  nemineiu  in  hanc  nostram  Academiam  admitti,  ant  per 
rectorem  in  album  recipi,  qui  non  habeat  privatum  atque  domesticum 
pneceptorem,  qui  ejus  discipulum  agnoscat,  ad  eujus  judicium  quisque 
pro  sua  ingenii  capacitate  atque  Marte  lecturas  et  publicas  et  privatas 
audiat,  a  cujus  latere  aut  raro  aut  nunquam  discedat."     Koch  expressly 
compares  this  provision  with  the  discipline  of  Oxford  and  Cambridge, 
•which,  down  to  the  commencement  of  the  present  century,  was  very 
much  of  the  same  character  (Koch.  Gesch.  des  academischen  Padago- 
giums  in  Marburg,  p.  11). 


cal  demeanour  of  their  members  towards  the  unassociated 
students  gave  rise  to  a  general  combination  of  the  latter  for 
the  purposes  of  self-defence  and  organized  resistance.  At 
all  the  great  German  universities  both  these  forms  of  asso 
ciation  are  to  be  found  existing  at  the  present  day. 

The  political  storms  which  marked  the  close  of  the  last  Extinc- 
and  the  commencement  of  the  present  century  gave  the  tion  of 
death-blow  to  not  a  few  of  the  ancient  universities  of  Ger-  Ge.rman 
many.     Mainz   and  Cologne   ceased  to   exist   in    1798  ;  ^ieT" 
Bamberg,  Dillingen,  and  Duisberg  in  1804  ;  Rinteln  and  during 
Helmstadt  in  1809  ;  Salzburg  in  1810;  Erfurt  in   1816.  1798- 
Altdorf  was  united  to  Erlangen  in   1807,  Frankfort-on- 1815> 
the-Oder  to  Breslau  in  1809,  and  Wittenberg  to  Halle  in 
1815.     The  university  of  Ingolstadt  was  first  moved  in 
1802  to  Landshut,  and  from  thence  in  1826  to  Munich,  Munich. 
where  it  was  united  to  the  academy  of  sciences  which  was 
founded  in  the  Bavarian  capital  in  1759.     Of  those  of  the 
above  centres  which  altogether  ceased  to  exist  but  few, 
however,  were  much  missed  or  regretted, — that  at  Mainz, 
which  had  numbered  some  six  hundred  students,  being  the 
one  notable  exception.     The  others  had  for  the  most  part 
fallen  into  a  perfunctory  and  lifeless  mode  of  teaching,  and, 
with  wasted  or  diminished  revenues  and  declining  numbers, 
had  long  ceased  worthily  to  represent  the  functions  of  a 
university.     Whatever  loss  may  have  attended  their  sup 
pression   has   been   far   more   than  compensated   by  the 
activity  and  influence  of  the  three  great  German  univer 
sities  which  have  risen  in  the  present  century.     Munich 
has   become  a  distinguished  centre  of  study  in  all  the 
faculties;  and  its  numbers,  allowing  for  the-  two  great  wars, 
have  been  continuously  on  the  increase.     The  number  of  its 
professors  in  1887  was  over  ninety,  and  that  of  its  students 
at  the  commencement  of  the  session  1886-87  3209. 

The  university  of  Berlin,  known  as  the  Royal  Friedrich  Berlin. 
Wilhelm  university,  was  founded  in  1809,  immediately 
after  the  peace  of  Tilsit,  when  Prussia  had  been  reduced 
to  the  level  of  a  third-rate  power.  Under  the  guiding 
influence  of  Wilhelm  von  Humboldt,  however,  the  prin 
ciples  which  were  adopted  in  connexion  with  the  new  seat 
of  learning  not  only  raised  it  to  a  foremost  place  among 
the  universities  of  Europe,  but  also  largely  conduced  to  the 
regeneration  of  Germany.  A  notable  characteristic  in  the 
university  of  Berlin  at  the  time  of  its  foundation  was  its 
entire  repudiation  of  attachment  to  any  particular  creed  or 
school  of  thought,  and  professed  subservience  only  to  the 
interests  of  science  and  learning.  "  Each  of  the  eminent 
teachers  with  whom  the  university  began  its  life — F.  A. 
Wolf,  Fichte,  Savigny,  Reil — represented  only  himself,  the 
path  of  inquiry  or  the  completed  theory  which  he  had 
himself  propounded.  Its  subsequent  growth  was  astonish 
ing.  In  1813  Berlin  had  only  36  teachers  altogether  ;  in 
1860  there  were  173  in  all, — 97  professors,  66  privatdo- 
centen,  and  7  lecturers."  In  1886  there  were  296  teachers 
and  5357  students  ;  and  among  the  former  a  large  pro 
portion  of  the  names  are  already  of  world-wide  reputation, 
while  its  classical  school  stands  unrivalled  in  Europe. 

The  university  of  Bonn,  founded  in  1818,  and  known  Bonn, 
as  the  Rhenish  Friedrich  Wilhelm  university,  has  88  pro 
fessors  and  1125  students.  Equally  distinguished  as  a 
school  of  philosophy  and  a  school  of  theology,  it  is  notable 
for  the  manner  in  which  it  combines  the  opposed  schools 
of  theological  doctrine, — that  of  the  Evangelical  (or  Luth 
eran)  Church  and  that  of  the  Roman  Catholic  Church 
here  standing  side  by  side,  and  both  adorned  by  eminent 
names.  This  combination  (which  also  exists  at  Tubingen 
and  at  Breslau)  has  been  attended  with  complete  success 
and  (according  to  Dr  Dollinger)  with  unmistakable  advant 
ages.  When  tried,  however,  a  generation  before,  at  Erfurt 
and  at  Heidelberg,  its  failure  was  not  less  conspicuous, 
and  Erfurt  was  ruined  by  the  experiment. 
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Statistics  Dr  Conrad,  professor  of  political  science  at  Halle,  has 
of  Ger-  recently  made  the  statistics  relating  to  the  German  uni 
versities  the  subject  of  a  careful  investigation  and  analysis, 
which  offer  some  interesting  results.  The  total  cost  of  the 
universities  of  the  German  empire  is  shown  to  be  much 
smaller  than  the  total  revenues  of  the  English  universities 
and  colleges,  although  the  number  both  of  professors  and 
students  is  much  larger,  and  although  42  per  cent,  of  the 
total  expenditure  is  upon  establishments,  such  as  hospitals, 
museums,  and  so  forth.  But  in  Germany  72  per  cent,  of 
the  cost  of  the  universities  is  defrayed  by  the  state,  the 
students  paying,  in  the  shape  of  fees,  only  9-3  per  cent. 
To  a  great  extent,  however,  the  German  universities  are 
to  be  looked  upon  as  professional  schools,  giving  an 
education  which  directly  fits  a  man  to  earn  his  bread  as  a 
clergyman,  a  lawyer,  a  judge,  a  physician,  a  schoolmaster, 
a  chemist,  an  engineer,  or  an  agriculturist.  Notwith 
standing  the  rapid  growth  in  the  numbers  of  the  students, 
the  growth  of  the  professoriate  has  fully  kept  pace  with 
it.  In  1880  there  were  1809  teachers  at  work  in  the 
German  universities,  more  than  half  of  whom  (967)  were 
full  professors  ("ordinarii"), — the  proportion  of  teachers  to 
students  being  1  to  11.  This  is  a  much  higher  propor 
tion  than  that  of  Oxford  and  Cambridge,  although  in  them 
there  is  a  large  staff  of  college  lecturers,  which  is  practic 
ally  more  important  than  the  university  staff.  It  is  higher 
again  than  the  proportion  of  the  Scottish  universities,  where 
there  are  only  some  105  professors  to  between  5000  and 
6000  students,  a  proportion  of  1  to  between  50  and  60 
students.  The  increase  in  Germany  has  taken  place  partly 
by  adding  on  fresh  teachers  for  the  old  subjects,  such 
as  Latin  and  Greek,  but  still  more  by  founding  new  chairs 
for  new  subjects,  such  as  Oriental  and  Romance  languages, 
geography,  and  archaeology,  and  by  subdividing  departments 
which  have  been  recently  developed,  such  as  those  con 
nected  with  political  economy,  political  science,  physiology, 
and  biology.  Owing  to  the  great  development  of  natural 
science,  the  faculty  of  philosophy  has  at  some  centres  in 
creased  to  such  an  extent  as  to  equal  in  numbers  all  the 
other  faculties  put  together.  This  inconvenience  has  been 


differently  met  at  different  universities.  In  those  of 
Switzerland,  no  further  remedy  has  been  devised  than  that 
of  appointing  separate  syndicates  or  boards  of  management 
for  the  two  main  divisions, — the  philosophico-historic  and 
the  mathematical  and  natural-scientific  ;  at  Dorpat,  Tubin 
gen,  and  Strasburg,  on  the  other  hand,  these  divisions 
have  been  represented  by  the  formation  of  two  distinct 
faculties ;  while  Tubingen,  Munich,  and  Wiirzburg  have 
created,  in  addition,  a  third  faculty  under  which  are 
grouped  the  several  subjects  of  political  economy,  statis 
tics,  and  finance. 

The  following  table  (taken  from  Conrad)  exhibits  the  average  of  Averages 
the  total  number  of  matriculated  students  at  the  German  universi-  of 
ties  for  every  five  years  from  1831  to  1884;  it  brings  the  tendency  to  students 
form  large  centres  very  forcibly  before  the  view.     The  three  largest  at  Ger- 
centres — Berlin,  Leipsic,  Munich — even  in  the  first  quinquennium  man  uni- 
appear  as  absorbing  no  less  than  35  per  cent,  of  the  students,  and  versities. 
in  the  last  as  many  as  42  per  cent.     At  the  same  time,  there  has 
lately  been  a  no  less  notable  increase  among  the  centres  of  second 
magnitude.     A  quarter  of  a  century  ago  only  two  universities  had 
more  than  a  thousand  students  ;  at  present  there  are  nine. 
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Berlin  

1820 

1762 

1715 

1461 

1599 

1593 

1972 

2218 

1948 

3102 

4867 

Breslau  
Halle  

902 
810 

681 
655 

707 
712 

766 
671 

822 
639 

831 
710 

957 

768 

927 
838 

1037 
968 

1279 
1017 

1479 
1544 

Greifswald  ... 
Konigsberg.. 
Bonn  

208 
421 
795 

198 
391 
647 

218 
347 
632 

190 
323 
80(i 

214 

358 
807 

273 
390 
813 

345 

445 
896 

420 
469 
866 

508 
606 
776 

538 
723 
944 

725 
909 
1037 

Miinster  
Gottingen.  .. 
Marburg  
Kiel  

261 
865 
331 
275 

213 
774 
273 
244 

238 
670 
263 
208 

284 
676 
265 
151 

348 
684 
245 
141 

473 
687 
254 
149 

524 
721 
264 
194 

453 
772 
332 
172 

409 
1007 
401 
175 

289 
1002 
510 
262 

280 
1064 
720 
352 

Munich  
Wiirzburg.  .. 
Erlangen  
Tiibingen..  .. 
Heidelberg  .. 
Freiburg  
Leipsic  
Jena  

1556 
445 
278 
805 
661 
474 
1145 
500 

1392 
440 
297 
745 
570 
433 
1002 
433 

1329 
472 
316 
889 
727 
235 
917 
421 

1695 
582 
396 
832 
661 
291 
970 
402 

1700 
743 
475 
764 
684 
331 
843 
396 

1292 
648 
528 
697 
584 
313 
854 
427 

1245 
625 
474 
777 
742 
303 
991 
482 

1215 
613 
369 
755 
632 
277 
1433 
384 

1142 
890 
404 
862 
651 
289 
2686 
423 

1582 
930 
452 
1076 
643 
426 
3044 
491 

2468 
1167 
730 
1217 
732 
615 
3433 
566 

Giessen  
Rostock  

355 
95 

367 
95 

484 
88 

476 

87 

383 
98 

356 
121 

378 
144 

294 
152 

318 
141 

587 

350 
176 
713 

497 
232 
844 

The  following  table,  taken  from  Ascherson's  Deutscher  Univer-  Table 
sitats-Kalendcr,  1887,  supplies  the  most  recent  statistics  respecting  of  pro- 
both  the  teaching  and  the  student  bodies  in  the  different  faculties  fessors 
of  the  German-speaking  universities  on  the  Continent.  and 

students. 


Universities. 

PROFESSORS,  &c. 

STUDENTS. 

Ordinary 
Professors 

Extra 
ordinary 
Professors. 

Honorary 
Professors. 

Privat- 
docenten, 
Assistant 
Teachers, 
<fec. 

Teachers 
of 
Languages 
&c. 

Total. 

Theology. 

Juris 
prudence, 
Political 
Economy, 
Forestry. 

Medicine, 
Surgei-y, 
Pharmacy 

Philosophy, 
Philology, 
Mathema 
tics,  <fec. 

Total  of 
Matriculatec 
Students. 

Evan 
gelical. 

Catholic. 

GERMAX  EJIPIKE  — 

75 
57 
57 
39 
36 
38 
65 
41 
50 
43 
35 
41 
44 
67 
44 
75 
22 
29 
59 
52 
38 

37 
41 
41 
22 
25 
38 

42 

26 
r>0 
41 
39 
54 
83 

83 
31 
33 

15 

9 
27 
23 
30 
28 
24 
11 
24 
38 
15 
15 
10 
3 
20 
16 
10 

13 
6 

23 
3 
13 

5 

6 
17 
11 
14 
20 
55 

7 
2 
3 
1 
1 

2 

i 

6 

8 

12 

'5 
1 

"i 
"i 

"4 

"i 

11 

"i 

4 

124 
27 
31 
9 
24 
9 
21 
13 
18 
20 
15 
20 
19 
58 
17 

4 

19 
17 
19 

29 
36 
2!) 
2 
3 
40 

16 

6 
43 
19 
31 
33 
147 

7 

4 
3 
6 
5 
11 
9 
5 
6 
7 
5 
6 
5 
3 

3 
8 
3 

4 

10 

3 
4 
2 
1 
3 
12 

296 
122 
131 
61 
80 
*>9 
121 
82 
110 
106 
87 
78 
94 
180 
82 
165 
40 
39 
102 
93 
71 

83 
87 
70 
48 
42 
91 

73 

41 
114 
74 
85 
110 
301 

794 
122 
166 

386 

94 
239 
306 
698 
72 
126 
55 
235 
672 
189 

87 
89 
354 

95 
44 
? 
? 

9 

41 

235 

86 
165 

116 

146 
312 

160 
179 

"s 

60 
86 
221 
? 

9 

204 

1282 
226 
221 
118 
147 
125 
145 
55 
115 
193 
80 
22 
112 
738 
74 
1136 

"S5 
195 
348 
218 

43 
164 
•> 
•> 
? 
56 

264 

123 
489 
252 
? 
? 
1911 

1297 
292 
362 
267 
428 
138 
233 
441 
315 
202 
210 
234 
237 
781 
271 
1350 

ioo 

233 
235 
935 

131 
227 

? 
? 
j 

241 

868 

548 
231 
j 
•> 
2318 

1984 
395 
433 
109 
305 
127 
424 
121 
499 
305 
191 
169 
231 
1040 
360 
544 
163 
105 
331 
150 
179 

85 
96 
? 
? 
? 
143 

367 

30 
70 
65 
? 
? 
460 

5337 
1121 
1347 
880 
996 
484 
1041 
923 
1527 
772 
607 
480 
815 
3231 
894 
3176 
475 
327 
848 
1247 
1511 

354 
539 
? 
? 

i 

481 
1734 

213 
1193 
769 
? 

9 

4893 

Bonn  

Breslau  

Freiburg  

Giessen  

Gottingen  

Greifswald  

Halle  

Heidelberg  

Jena  

Kiel  

Leipsic  

Marburg  

Munich  

Miinster  

Rostock  

Strasburg  

Tubingen  

Wiirzburg  

SWITZERLAND— 
Basel  

Bern  

Geneva.           

Lausanne  

Zurich  

RUSSIA  (Baltic  Provinces)— 
Dorpat  

AUSTRIA  AND  HUNGARY  — 
Czernowitz  

Graz  

Innsbruck  

Cracow  

Prague(Gertnan  university) 
Vienna  
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In  1878  a  comparison  of  the  numbers  of  the  students  in 
the  different  faculties  in  the  Prussian  universities  with 
those  for  the  year  1867  showed  a  remarkable  diminution 
in  the  faculty  of  theology,  amounting  in  Lutheran  centres 
to  more  than  one-half,  and  in  Catholic  centres  to  nearly 
three-fourths.  In  jurisprudence  there  was  an  increase  of 
nearly  two-fifths,  in  medicine  a  decline  of  a  third,  and  in 
philosophy  an  increase  of  one-fourth.  During  the  last  few 
years,  however,  the  faculties  of  theology  have  made  some 
progress  towards  regaining  their  former  numbers. 

The  universities  of  the  United  Provinces,  like  those  of 
Protestant  Germany,  were  founded  by  the  state  as  schools 
for  the  maintenance  of  the  principles  of  the  Reformation 
and  the  education  of  the  clergy,  and  afforded  in  the  16th 
and  17th  centuries  a  grateful  refuge  to  not  a  few  of  those 
Huguenot  or  Port-Royalist  scholars  whom  persecution 
compelled  to  flee  beyond  the  boundaries  of  France,  as  well 
as  to  the  Puritan  clergy  who  were  driven  from  England. 

Leyden.  The  earliest,  that  of  Leyden,  founded  in  1575,  commemo 
rated  the  gallant  and  successful  resistance  of  the  citizens 
to  the  Spanish  fleet  under  Requesens.  Throughout  the 
17th  century  Leyden  was  distinguished  by  its  learning, 
the  ability  of  its  professors,  and  the  shelter  it  afforded  to 
the  more  liberal  thought  associated  at  that  period  with 
Arminianism.  Much  of  its  early  success  was  owing  to  the 
wise  provisions  and  the  influence  of  the  celebrated  James 
Douza  : — "  Douza's  principles,"  says  Hamilton,  "  were  those 
which  ought  to  regulate  the  practice  of  all  academical 
patrons;  and  they  were  those  of  his  successors.  He  knew 
that  at  the  rate  learning  was  seen  prized  by  the  state  in 
the  academy  would  it  be  valued  by  the  nation  at  large. 
....  He  knew  that  professors  wrought  more  even  by 
example  and  influence  than  by  teaching,  that  it  was 
theirs  to  pitch  high  or  low  the  standard  of  learning  in  a 
country,  and  that,  as  it  proved  easy  or  arduous  to  come 
up  with  them,  they  awoke  either  a  restless  endeavour  after 
an  even  loftier  attainment,  or  lulled  into  a  self-satisfied 
conceit."  Douza  was,  for  Leyden  and  the  Dutch,  what 
Munchausen  afterwards  was  for  Gottingen  and  the  German 
universities.  "  But  with  this  difference  :  Leyden  was  the 
model  on  which  the  younger  universities  of  the  republic 
were  constructed ;  Gottingen  the  model  on  which  the  older 
universities  of  the  empire  were  reformed.  Both  Miin- 
chausen  and  Douza  proposed  a  high  ideal  for  the  schools 
founded  under  their  auspices  ;  and  both,  as  first  curators, 
laboured  with  paramount  influence  in  realizing  this  ideal 
for  the  same  long  period  of  thirty-two  years.  Under  their 
patronage  Leyden  and  Gottingen  took  the  highest  place 
among  the  universities  of  Europe ;  and  both  have  only  lost 
their  relative  supremacy  by  the  application  in  other  semin 
aries  of  the  same  measures  which  had  at  first  determined 
their  superiority."  The  appointment  of  the  professors  at 
Leyden  was  vested  in  three  (afterwards  five)  curators,  one 
of  whom  was  selected  from  the  body  of  the  nobles,  while 
the  other  two  were  appointed  by  the  states  of  the  pro 
vince, — the  office  being  held  for  nine  years,  and  eventually 
for  life.  With  these  was  associated  the  mayor  of  Leyden 

Franeker.  for  the  time  being.  The  university  of  Franeker  was 
founded  in  1585  on  a  somewhat  less  liberal  basis  than 
Leyden,  the  professors  being  required  to  declare  their 
assent  to  the  rule  of  faith  embodied  in  the  Heidelberg 
Catechism  and  the  confession  of  the  "  Belgian  Church." 
Its  four  faculties  were  those  of  theology,  jurisprudence, 
medicine,  and  "  the  three  languages  and  the  liberal  arts." l 
For  a  period  of  twelve  years  (circ.  1610-1622)  the  reputa 
tion  of  the  university  was  enhanced  by  the  able  teaching 
of  William  Ames  ("Amesius"),  a  Puritan  divine  and 
moralist  who  had  been  driven  by  Bancroft  from  Cambridge 
and  from  England.  His  fame  and  ability  are  said  to  have 
1  Statuta,  et  Leges,  Franeker,  1647,  p.  3. 


attracted  to  Franeker  students  from  Hungary,  Poland,  and 
Russia. 

With  like  organization  were  founded— in  1600  the  uni-  Harder- 
versity  of  Harclerwijk,  in  1614  that  of  Groningen,  and  ^''Jk-. 
in  1634  that  of  Utrecht.     The  restoration  of  the  House  Gern°nin" 
of   Orange,    and   establishment   of  the   kingdom   of   the  utrecht. 
Netherlands  (23d  March  1815),  was  followed  by  important 
changes  in  connexion  with  the  whole  kingdom.     The  uni 
versities  of   Franeker  and  Harderwijk  were  suppressed, 
while  their  place  was  taken  by  the  newly-founded  centres 
at  Ghent  (1816)  and  Liege  (1816).     A  uniform  constitu- Ghent, 
tion  was  given  both  to  the  Dutch  and  Belgian  universities.  Liege. 
It  was  also  provided  that  there  should  be  attached  to  each 
a  board  of  curators,  consisting  of  five  persons,  "  distin 
guished  by  their  love  of   literature  and   science  and  by 
their  rank  in  society."     These  curators  were  to  be  nomin 
ated  by  the  king,  and  at  least  three  of  them  chosen  from 
the  province  in  which  the  university  was  situated,  while 
the  other  two  were  to  be  chosen  from  adjacent  provinces. 
After  the  redivision  of  the  kingdom  in  1831,  Ghent  and 
Liege  were  constituted  state  universities,  and  each  received 
a  subsidy  from  the  Government  (see  BELGIUM).     The  uni-  Brussels, 
versity  of  Brussels,  on  the  other  hand,  founded  in  1834,  is 
an  independent  institution,  supported  by  the  liberal  party; 
while  the  reconstituted  university  at  Louvain  represents 
the  party  of  Roman  Catholicism,  and  is  almost  exclusively  a 
theological  school  for  the  education  of  the  Catholic  clergy. 
The  universities  of  Belgium  are,  however,  somewhat  hetero 
geneous  bodies,  and  present  in  their  organization  a  singu 
lar  combination  of  French  and  German  institutions.     In  Amster- 
Holland,  the  foundation  of  the  university  of  Amsterdam  flam- 
(1877)  has  more  than  repaired  the  loss  of  Franeker  and 
Harderwijk,  and  the  progress  of  this  new  centre  during 
the  ten  years  of  its  existence  has  been  remarkably  rapid, 
so  that  it  bids  fair  to  rival,  if  not  to  outstrip,  both  Utrecht 
and  Leyden.     The  higher  education  of  women  has  made 
some  progress  in  the  Netherlands;  and  in  1882-83  there 
were  eighteen  women  studying  at  Amsterdam,  eleven  at 
Groningen,  four  at  Leyden,  and  seven  at  Utrecht. 

In  Sweden  the  university  of  Lund,  founded  in  1668  and  Univer- 
modelled  on  the  same  plan  as  its  predecessor  at  Upsala, sities  of 
has  adhered  to  its  antiquated  constitution  with  remarkable  ^  e 
tenacity.     At  both  these  universities  the  mediaeval  division  Norway. 
into  "  nations "  is  still  in  force  among  the  students,  the  Lund. 
number  at  Upsala  being  no  less  than  thirteen.     The  pro-  Upsala, 
fessoriate   at   both   centres   is   much  below  the   modern 
requirements  in  point  of  numbers.      The  university  of  Chris- 
Christiania  in  Norway,  founded  in  1811,  and  the  Swedish  tiama- 
universities  are  strongly  Lutheran  in  character ;  and  all 
alike  are  closely  associated  with  the  ecclesiastical  institu 
tions  of  the  Scandinavian  kingdoms.     The  same  observa 
tion  applies  to  Copenhagen, — where,  however,  the  labours 
of  Rask  and  Madvig  have  done  much  to  sustain  the  repu 
tation  of  the  university  for  learning.     The  university  of  Kiel. 
Kiel  (1665),  on  the  other  hand,  has  come  much  more  under 
Teutonic  influences,  and  is  now  a  distinguished  centre  of 
scientific  teaching. 

In  France  the  fortunes  of  academic  learning  were  even  Univer- 
less  happy  than  in  Germany.     The  university  of  Paris  was  !^y of 
distracted,  throughout   the  17th  century,  by   theological  f^  the 
dissensions, — in  the  first  instance  owing  to  the  struggle  i7th 
that  ensued  after  the  Jesuits  had  effected  a  footing  at  the  century. 
College   de   Clermont,    and    subsequently   by   the   strife 
occasioned  by  the  teaching  of  the  Jansenists.     Its  studies, 
discipline,  and  numbers  alike  suffered.     Towards  the  close 
of  the  century  a  certain  revival  took  place,  and  a  succes 
sion    of    illustrious    names — Pourchot,    Rollin,    Grenan, 
Coffin,  Demontempuys,   Crevier,  Lebeau — appear  on  the 
roll  of  its  teachers.     But  this  improvement  was  soon  inter 
rupted  by  the  controversies  excited  by  the  promulgation 
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of  the  bull  Unigenitus  in  1713,  condemning  the  tenets  of 
Quesnel,  when  Rollin  himself,  although  a  man  of  singu 
larly  pacific  disposition,  deemed  it  his  duty  to  head  the 
opposition  to  Clement  XI.  and  the  French  episcopate.     At 
last,  in    1762,   the   parlement  of   Paris   issued  a  decree 
(August  6)  placing  the  colleges  of  the  Jesuits  at  the  dis 
posal  of  the  university,  and  this  was  immediately  followed 
by  another  for  the   expulsion  of  the  order   from   Paris. 
Concurrently  with  this  measure  the  prospects  of  the  uni 
versity  assumed  a  more  favourable  character,  the  curri 
culum  of  its  studies  was  extended,  and  both  history  and 
natural   science   began   to  be   cultivated  with  a   certain 
Univer-   success.     These  better  prospects  were,  however,  soon  ob- 
sities       scured  by  the  outbreak  of   the  Revolution ;  and  on  the 
sup"        loth    September    1793    the    universities    and    colleges 
through-  throughout  France,  together  with  the  faculties  of  theology, 
out   c     medicine,  jurisprudence,  and   arts,  were   abolished   by  a 
France,    decree  of  the  Convention.     The  College  de  France,  when 
restored  in  1831,  was  reconstituted  mainly  as  a  school  of 
adult  instruction,  for  the  most  part  of  a  popular  character, 
and   entirely   dissociated   from   the   university.     It   now 
numbers  thirty-nine  chairs,   among  which  is  one  of  the 
Univer-    Slavonic   languages   and   literature.      The   university   of 
sity  of     France  (which  succeeded  to  that  of  Paris)  is  at  present 
created    l^tle  more  than  an  abstract  term,  signifying  the  whole  of 
the  professional  body  under  state  control,  and  comprising 
Creation  various  faculties  at  different  centres — Paris,  Montpellier, 
of  new     Xancy,  ifcc.,  together  with  twenty-seven  academical  rector- 
res>    ates.     Each  of  these  rectors  presides  over  a  local  "  conseil 
d'enseignement,"  in  conjunction  with  which  he  elects  the 
professors   of   lycees   and   the   communal   schoolmasters, 
whose  formal  appointment  is  then  made  by  the  minister 
of  public  instruction.     There  are  ecclesiastics  in  some  of 
the  conseils  d'enseignement,  but  the  rectors  are  all  laymen 
Great      who  have  graduated  in  one  of  the  faculties.     The  great 
French    schools  have  also  in  no  small  measure  supplemented  the 
0  s<    work  of  the  universities  by  their  advance  in  the  direction 
of  scientific  instruction.     Among  the  number  the  "  ^cole 
Pratique  des  Hautes  Etudes  "  in  Paris  (31st  July  1868) 
and  the  "  Ecole  Poly  technique,"  which  traces  its  origin  as 
far  back  as  the  year  1794,  are  especially  distinguished. 
The  course  of  instruction  at  the  former  is  divided  into  five 
sections — (1)  mathematics,  (2)  physics  and  chemistry,  (3) 
natural  history  and  physiology,  (4)  history  and  philology, 
(5)   economic  science.     At   the  latter  the   instruction  is 
conceived  solely  with  regard  to  the  application  of  scientific 
principles  to  all  branches  of  the  public  service,  but  more 
especially   the    military  and   mercantile.     In    1875   the 
National  Assembly  passed  an  Act  which  enabled  the  Roman 
Catholic  body  to  establish  free  universities  of  their  own, 
and  to  confer  degrees  which  should  be  of  the  same  validity 
Lille  and  as  those  of  the  state  university.     At  Lille  and  Angers  such 
Angers,    centres  have  been  already  organized.     The  university  of 
Stras-      Strasburg,  which  in  the  latter  part  of  the  last  century  had 
burg.       been  distinguished  by  an  intellectual  activity  which  became 
associated  with  the  names  of  Goethe,  Herder,  and  others, 
was  also  swept  away  by  the  Revolution.     It  was,  however, 
restored  1st  May  1872,  after  the  city  had  reverted  to  Ger 
many,  and  was  remodelled  entirely  on  German  principles. 
Since  then  its  success  has  been  marked  and  continuous. 
Univer-       In  Switzerland  all  the  higher  education   is   supported 
sities  of  mainly  by  the  German  and  Protestant  cantons.     The  four 
universities  of  Basel,  Bern,  Zurich,  and  Geneva  have  an 
Basel,      aggregate  of  some  1400  or  1500  students,  and  all  possess 
Bern.      faculties  of  philosophy,  jurisprudence,  theology,  and  medi- 
Zurich.    cine.     Basel  is,  however,  the  chief  centre  for  theology,  as 
Geneva.   ^  gern  jor  jurisprucience  and  Zurich  for  philosophy.     At 
Geneva  the  famous  academy  of  the  16th  and  17th  cen 
turies,  long  distinguished  as  a  centre  of  Calvinistic  teaching, 
is  now  represented  by  a  university  (first  formed  in  1876), 


where  the  instruction  is  given  (mainly  in  the  French  lan 
guage)  by  a  staff  of  forty-one  professors,  and  where  there 
is  a  rising  school  of  science.  Switzerland  almost  takes  the 
lead  in  connexion  with  female  education  on  the  Continent, 
and  in  1882-83  there  were  52  women  at  the  university  of 
Geneva,  36  at  Bern,  and  24  at  Zurich. 

In  Spain  the  universities  at  present  existing  are  those  Univer- 
of  Barcelona,  Granada,  Madrid  (transferred  in  1837  from  sities 
Alcala),  Oviedo,  Salamanca,  Santiago,  Seville,  Valencia, 
Valladolid,  and  Zaragoza.  They  are  all,  with  the  exception 
perhaps  of  Madrid,  in  a  lamentably  depressed  condition,  and 
mainly  under  the  influence  of  French  ideas  and  modelled 
on  French  examples.  But  in  Portugal,  Coimbra,  which 
narrowly  escaped  sTippression  in  the  16th  century  as  a  sus 
pected  centre  of  political  disaffection,  is  now  a  flourishing 
school.  Its  instruction  is  given  gratis ;  but,  as  all  members 
of  the  higher  courts  of  judicature  and  administration  in  the 
realm  are  required  to  have  graduated  at  the  university,  it 
is  at  the  same  time  one  of  the  most  aristocratic  schools  in 
Europe.  There  are  five  faculties,  viz.,  theology,  jurispru 
dence,  medicine,  mathematics,  and  philosophy.  Of  these, 
that  of  law  is  by  far  the  most  flourishing,  the  number  of 
students  in  this  faculty  nearly  equalling  the  aggregate  of  all 
the  rest.  There  is  a  valuable  library,  largely  composed  of 
collections  formerly  belonging  to  suppressed  convents.  As  a 
school  of  theology  Coimbra  is  distinctly  anti-ultramontane, 
and  the  progressive  spirit  of  the  university  is  shown  by 
the  fact  that  the  rector  has  been  instructed  by  the  govern 
ment  to  devise  a  scheme  for  the  admission  of  women. 

In  Italy  the  universities  are  numerically  much  in  excess  of  Italy, 
of  the  requirements  of  the  population,  there  being  no  less 
than  sixteen  state  universities  and  four  free  universities. 
Very  few  of  these  possess  theological  faculties,  and  in  no 
country  are  theological  studies  less  valued.  Education  for 
the  church  is  almost  entirely  given  at  the  numerous 
"  seminaries,"  where  it  is  of  an  almost  entirely  elementary 
character.  In  1875  a  laudable  effort  was  made  by  Bonghi, 
the  minister  of  education,  to  introduce  reforms  and  to 
assimilate  the  universities  in  their  organization  and  methods 
to  the  German  type.  His  plans  were,  however,  to  a  great 
extent  reversed  by  his  successor,  Coppino. 

In  Austria  the  universities,  being  modelled  on  the  same  of 
system  as  that  of  Prussia,  present  no  especially  noteworthy 
features.  Vienna  is  chiefly  distinguished  for  its  school  of  V 
medicine,  which  enjoyed  in  the  last  century  a  reputation 
almost  unrivalled  in  Europe.  The  other  faculties  were, 
however,  suffered  to  languish,  and  throughout  the  first  half 
of  the  present  century  the  whole  university  was  in  an 
extremely  depressed  state.  From  this  condition  it  was  in 
a  great  measure  restored  by  the  exertions  of  Count  Thun. 
The  number  of  the  matriculated  students  in  1887  was 
4893,  and  that  of  the  professors  138  ;  among  the  latter 
the  names  of  Zschokke,  Maassen,  Sickel,  Jellinek,  and 
Biidinger  are  some  of  the  most  widely  known.  The  uni-  Olmiitz. 
versity  of  Olmiitz,  founded  in  1581,  was  formerly  in  pos 
session  of  what  is  now  the  imperial  library,  and  contained 
also  a  valuable  collection  of  Slavonic  works  which  were 
carried  off  by  the  Swedes  and  ultimately  dispersed.  It 
was  suppressed  in  1853,  and  is  now  represented  only  by  a 
theological  faculty.  The  university  of  Graz,  the  capital  of  Graz. 
Styria,  was  founded  in  1586,  and  is  now  one  of  the  most 
flourishing  centres,  containing  some  1200  students.  The  Salzburg, 
university  of  Salzburg,  founded  in  1623,  was  suppressed  in 
1810  ;  that  of  Lemberg,  founded  in  1784  by  the  emperor  Lemberg. 
Joseph  II.,  was  removed  in  1805  to  Cracow  and  united  to 
that  university.  In  1816  it  was  opened  on  an  inde 
pendent  basis.  In  the  bombardment  of  the  town  in  1848 
the  university  buildings  were  burnt  down,  and  the  site  was 
changed  to  what  was  formerly  a  Jesuit  convent  The  fine 
library  and  natural  history  museum  were  at  the  same  time 
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almost  entirely  destroyed.  The  university  at  the  present 
time  numbers  over  a  thousand  students.  The  most  recent 
foundation  is  that  of  Czernowitz,  founded  in  1875,  and 
numbering  about  300  students.  The  universities  of  the 
Hungarian  kingdom  are  three  in  number : — Budapest, 
originally  founded  at  Tyrnau  in  1635,  now  possessing  four 
faculties — theology,  jurisprudence,  medicine,  and  philo 
sophy  (number  of  professors  in  1885  180,  students  3117); 
Kolozsvar  (Klausenburg),  now  the  chief  Magyar  centre, 
founded  in  1872  and  also  comprising  four  faculties,  but 
where  mathematics  and  natural  science  supply  the  place 
of  theology  (number  of  professors  in  1877  64,  students 
391) ;  Zagrab  (Agram),  the  Slovack  university,  in  Croatia, 
founded  in  1869  but  not  opened  until  1874,  with  three 
faculties,  viz.,  jurisprudence,  theology,  and  philosophy. 
The  chief  centre  of  Protestant  education  is  the  college  at 
Debreczin,  founded  in  1531,  which  in  past  times  was  not 
unfrequently  subsidized  from  England.  It  now  numbers 
over  2000  students,  and  possesses  a  fine  library. 

Russia  possesses,  besides  Dorpat  (supra,  p.  845),  seven 
other  universities.  (1)  Helsingfors,  in  Finland,  was  origin 
ally  established  by  Queen  Christina  in  Abo  (1640),  and 
removed  in  1826  to  Helsingfors,  where  the  original  char 
ter,  signed  by  the  celebrated  Oxenstierna,  is  still  preserved. 
It  has  four  faculties,  38  professors,  and  700  students. 
(2)  Moscow  is  really  the  oldest  Russian  university,  having 
been  founded  in  1755;  it  includes  the  faculties  of  history, 
physics,  jurisprudence,  and  medicine;  the  professors  are 
69  in  number,  the  students  about  1660.  (3)  The  uni 
versity  of  St  Vladimir  at  Kieff,  originally  founded  at  Vilna 
in  1803,  was  removed  from  thence  to  Kieff  in  1833  ;  the 
students  number  about  900,  and  the  library  contains 
107,000  volumes.  (4)  Kazan  (1804)  includes  the  same 
faculties  as  Moscow ;  the  students  are  about  450  in  num 
ber,  and  it  has  a  library  containing  80,000  volumes.  (5) 
Kharkoff  (1804)  numbers  600  students,  and  its  library 
55,000  volumes.  (6)  St  Petersburg  (1819)  includes  the 
four  faculties  of  history,  physics,  jurisprudence,  and  Orien 
tal  languages,  and  numbers  1500  students.  (7)  Odessa, 
founded  in  1865,  represents  the  university  of  New  Russia. 
Generally  speaking,  the  universities  of  Russia  are  not 
frequented  by  the  aristocratic  classes ;  they  are  largely 
subsidized  by  the  Government,  and  the  annual  fees  payable 
by  students  are  less  than  £7  a  head.  In  1863  the  statutes 
of  all  the  universities  were  remodelled ;  and  since  that 
time  there  has  been  a  tendency  to  impress  upon  them  a 
more  national  character,  as  distinguished  from  mere  imita 
tion  of  those  in  Germany. 

The  university  of  Athens  (founded  22d  May  1837)  is 
modelled  on  the  university  systems  of  northern  Germany, 
on  a  plan  originally  devised  by  Professor  Brandis.  It 
includes  four  faculties,  viz.,  theology,  jurisprudence,  medi 
cine,  and  philosophy.  The  professors  (ordinary  and  extra 
ordinary)  are  upwards  of  60  in  number,  the  students  about 
1500.  There  is  also  a  school  of  pharmacy,  chemistry,  and 
anatomy,  and  a  library  of  130,000  volumes,  with  800 
manuscripts. 

The  history  of  the  two  English  universities  during  the 
16th  and  following  centuries  has  presented,  for  the  most 
part,  features  which  contrast  strongly  with  those  of  the 
Continental  seats  of  learning.  Both  suffered  severely  from 
confiscation  of  their  lands  and  revenues  during  the  period 
of  the  Reformation,  but  otherwise  have  generally  enjoyed 
a  remarkable  immunity  from  the  worst  consequences  of 
civil  and  political  strife  and  actual  warfare.  Both  long 
remained  centres  chiefly  of  theological  teaching,  but  their 
intimate  connexion  at  once  with  the  state  and  with  the 
Church  of  England,  as  "by  law  established,"  and  the 
modifications  introduced  into  their  constitutions,  prevented 
their  becoming  arenas  of  fierce  polemical  contentions  like 
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those   which    distracted   the    Protestant   universities    of 
Germany. 

The  influence  of  the  Renaissance,  and  the  teaching  of  Influence 
Erasmus,  who  resided  for  some  time  at  both  universities,  <£  tlie 
exercised  a  notable  effect  alike  at  Oxford  and  at 
Cambridge.  The  names  of  Colet,  Grocyn,  and  Linacre 
illustrate  this  influence  at  the  former  centre  ;  those  of 
Bishop  Fisher,  Sir  John  Cheke,  and  Sir  Thomas  Smith 
at  the  latter.  The  labours  of  Erasmus  at  Cambridge,  as 
the  author  of  a  new  Latin  version  of  the  New  Testament, 
with  the  design  of  placing  in  the  hands  of  students  a  text 
free  from  the  errors  of  the  Vulgate,  were  productive  of 
important  effects,  and  the  university  became  a  centre  of  The 
Reformation  doctrine  some  years  before  the  writings  of 
Luther  became  known  in  England.  The  foundation  of 
Christ's  College  (1505)  and  St  John's  College  (1511),  bridge. 
through  the  influence  of  Fisher  with  the  countess  of 
Richmond,  also  materially  aided  the  general  progress  of 
learning  at  Cambridge.  The  Royal  Injunctions  of  1535, 
embodying  the  views  and  designs  of  Thomas  Cromwell, 
mark  the  downfall  of  the  old  scholastic  methods  of  study 
at  both  universities  ;  and  the  foundation  of  Trinity 
College,  Cambridge,  in  1546  (partly  by  an  amalgamation 
of  two  older  societies),  represents  the  earliest  conception 
of  such  an  institution  in  England  in  complete  inde 
pendence  of  Roman  Catholic  traditions.  Trinity  (1554) 
and  St  John's  (1555)  at  Oxford,  on  the  other  hand, 
founded  during  the  reactionary  reign  of  Mary,  serve  rather 
as  examples  of  a  transitional  period. 

In  the  reign  of  Elizabeth  Cambridge  became  the  centre  Puritan- 
of  another  great  movement  —  that  of  the  earlier  Puritanism, 
St  John's  and  Queens'  being  the  strongholds  of  the  party 
led  by  Cartwright,  Walter  Travers,  and  others.  Whitaker, 
the  eminent  master  of  St  John's,  although  he  sympathized 
to  some  extent  with  these  views,  strove  to  keep  their 
expression  within  limits  compatible  with  conformity  to 
the  Church  of  England.  But  the  movement  continued  to 
gather  strength  ;  and  Emmanuel  College,  founded  in 
1584,  owed  much  of  its  early  prosperity  to  the  fact  that  it 
was  a  known  school  of  Puritan  doctrine.  Most  of  the 
Puritans  objected  to  the  discipline  enforced  by  the  uni 
versity  and  ordinary  college  statutes  —  especially  the  wear 
ing  of  the  cap  and  the  surplice  and  the  conferring  of 
degrees  in  divinity.  The  Anglican  party,  headed  by  such  Eliza- 
men  as  Whitgift  and  Bancroft,  resorted  in  defence  to  a  betnau 
repressive  policy,  of  which  subscription  to  the  Acts  of 
Supremacy  and  Uniformity,  and  the  Elizabethan  statutes 
of  1570  (investing  the  "  caput  "  with  larger  powers,  and 
thereby  creating  a  more  oligarchical  form  of  government), 
were  the  most  notable  results.  Oxford,  although  the 
Puritans  were  there  headed  by  Leicester,  the  chancellor, 
devised  at  the  same  time  a  similar  scheme,  the  rigid  dis 
cipline  of  which  was  further  developed  in  the  Laudian  or 
Caroline  statutes  of  1636.  It  was  under  these  respective  Laudian 
codes  —  the  Elizabethan  statutes  of  1570  and  the  Laudian  statutes 
statutes  of  1636  —  that  the  two  universities  were  governed 
until  the  introduction  of  the  new  codes  of  1858.  During 
the  Commonwealth  the  Puritan  occupation  and  adminis 
tration,  at  either  university,  were  accompanied  by  little 
injury  to  the  colleges,  and  were  far  less  prejudicial  to  learn 
ing  than  the  Royalist  writers  of  the  Restoration  would  lead 
us  to  suppose.  William  Dell,  who  was  master  of  Caius 
College  from  1649  to  1660,  advocated  the  formation  of 
schools  of  higher  instruction  in  the  large  towns,  a  proposal 
which  was  then  looked  upon  as  one  of  but  faintly  masked 
hostility  to  the  older  centres. 

During  the  17th  century  Cambridge  became  the  centre  The  Cam- 
of  another  movement,  a  reflex  of   the   influence  of   the  p^ge. 
Cartesian  philosophy,  which  attracted  for  a  time  consider-  raoVement 
able  attention.     Its  leaders,   known   as   the   Cambridge 
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Platonists,   among   whom   Henry   More,    Cudworth,  and 
Whichcote  were  especially  conspicuous,  were  men  of  high 
character  and  great  learning,  although  too   much  under 
the  influence  of  an  ill-restrained  enthusiasm  and  purely 
The  New-  speculative  doctrines.     The  spread  of  the  Baconian  philo- 
tonian      sophy,   and    the    example   of    a   succession   of    eminent 
phl|°~       scientific    thinkers,    among   whom   were    Isaac    Barrow, 
P  master  of   Trinity  (1673-77),  the  two  Lucasian  profes 

sors,  Isaac  Newton  (prof.  1669-1702)  and  his  successor 
William    Winston    (prof.    1702-11),    and   Roger    Cotes 
(Plumian    prof.    1707-16),    began   to   render   the   exact 
sciences  more  and  more  an  object  of  study,  and  the  insti 
tution  of  the  tripos  examinations  in  the  course  of  the  first 
half  of  the    18th   century   established  the  reputation   of 
Cambridge   as   a    school   of    mathematical    science.     At 
Oxford,  where   no  similar   development  took   place,  and 
where  the  statutable  requirements  with  respect  to  study 
and  exercises  were  suffered  to  fall  into  neglect,  the  de 
generacy  of  the  whole  community  as  a  school  of  academic 
culture  is  attested  by  evidence  too  emphatic  to  be  gain 
said.     The  moral  tone  at  both  universities  was  at  this  time 
Method-    singularly  low ;  and  the  rise  of  Methodism,  as  associated 
is™-         with  the   names  of  the   two  Wesleys  and  Whitefield   at 
Oxford  and  that  of  Berridge  at  Cambridge,  operated  with 
greater  effect  upon  the  nation  at  large  than  on  either  of 
the  two  centres  where  it  had  its  origin.     With  the  advance 
of  the  present  century,  however,  a  perceptible  change  took 
Simeon-    place.     The  labours  of  Simeon  at  Cambridge,  in  connexion 
ism.          \viib.  the  Evangelical  party,  and  the  far  more  celebrated 
Trac-        movement  known  as  Tractarianism,  at  Oxford,  exercised 
tarian-      considerable   influence  in   developing  a   more   thoughtful 
spirit   at  either   university.     At   both  centres,    also,   the 
range  of  studies  was  extended:  written  examinations  took 
the  place  of  the  often  merely  formal  viva  voce  ceremonies; 
at  Cambridge  classics  were  raised  in  1824  to  the  dignity 
of  a  new  tripos.      The  number  of  the  students  at  both 
universities  was  largely  augmented.     Further  schemes  of 
improvement  were  put  forward  and  discussed.     And   in 
1850  it  was  decided  by  the  Government  to  appoint  com 
missioners    to   inquire    what   additional   reforms    might 
Reforms    advantageously   be   introduced.     Their   recommendations 
of  1858.    were  not  all  carried  into  effect,  but  the  main  results  were 
as  follows  : — "  The  professoriate  was  considerably  increased, 
reorganized,  and  re-endowed,  by  means   of  contributions 
from  colleges.     The  colleges  were  emancipated  from  their 
mediaeval  statutes,  were  invested  with  new  constitutions, 
and  acquired   new   legislative   powers.     The   fellowships 
were  almost  universally  thrown  open  to  merit,  and   the 
effect  of  this  was  not  merely  to  provide  ample  rewards  for 
the   highest   academical   attainments,    but   to   place    the 
governing  power  within  colleges  in  the  hands  of  able  men, 
likely  to  promote  further  improvements.     The  number  and 
value  of  scholarships  was  largely  augmented,  and  many, 
though    not   all,    of   the    restrictions   upon    them    were 
abolished.     The   great   mass   of   vexatious   and   obsolete 
oaths  was  swept  away;   and,  though  candidates   for  the 
M.A.  degree  and  persons  elected  to  fellowships  were  still 
required  to  make  the  old  subscriptions  and  declarations,  it 
was  enacted  that  no  religious  test  should  be  imposed  at 
matriculation  or  on  taking  a  bachelor's  degree."1 
Admis-         In  1869  a  statute  was  enacted  at  Cambridge  admitting 
sion  of      students  as  members  of  the  university  without  making  it 
legate  "    imperative  that  they  should  be  entered  at   any   hall   or 
students,  college,  but  simply  be  resident  either  with  their  parents  or 

in  duly  licensed  lodgings. 

Abolition      The   entire    abolition   of   tests    followed   next.     After 

of  tests,    several  rejections  in  parliament  it  was  eventually  carried 

as  a  Government  measure,  and  passed  the  House  of  Lords 

in  1871. 

1  Brodrick,  University  of  Oxford,  pp.  136,  137. 


In  1877  the  reports  of  two  new  commissions  were  Reforms 
followed  by  further  changes,  the  chief  features  of  which  °f  1877. 
were  the  diversion  of  a  certain  proportion  of  the  revenues 
of  the  colleges  to  the  uses  of  the  university,  especially  with 
a  view  to  the  encouragement  of  studies  in  natural  science; 
the  enforcement  of  general  and  uniform  regulations  with 
respect  to  the  salaries,  selection,  and  duties  of  professors, 
lecturers,  and  examiners ;  the  abolition  (with  a  few  excep 
tions)  of  all  clerical  restrictions  on  headships  or  fellow 
ships  ;  and  the  limitation  of  fellowships  to  a  uniform 
amount. 

That  these  successive  and  fundamental  changes  have,  on  increase 
the  whole,  been  in  unison  with  the  national  wishes  and  in 
requirements  may  fairly  be  inferred  from  the  remarkable  num^)er3- 
increase  in  numbers  during  the  last  quarter  of  a  century, 
and  especially  at  Cambridge,  where  the  number  of  under 
graduates,  which  in  1862  was  1526,  was  in  1887  no  less 
than  2979.     In  the  academic  year  1862-63  the  number 
of  matriculations  was  448,  and  in  1886-87  1009. 

Scarcely  less  influential,  as  a  means  of  recovering  for  Local 
the  two  universities  a  truly  national  character,  has  been  examina- 
the  work  which  both  have  been  carrying  on  and  aiding     ns  aj?!i 
by  the  institution  of  local  examinations  and  of  university  extension 
extension  lectures.     Of  these  two  schemes,  the  former  was  lectures, 
initiated  by  both  Oxford  and  Cambridge  in  the  year  1858; 
the  latter  had  its  origin  at  Cambridge,  having  been  sug 
gested  by  the  success  attending  a  course  of   lectures  to 
women  delivered  by  Mr  (now  Professor)  James  Stuart,  in 
1867,  in  Liverpool,  Manchester,  Sheffield,  and  Leeds.     By 
the   former   the   standard   of   education   throughout   the 
country   has  been  raised,  both  in  public  and  in   private 
schools.     By  the  latter,  instruction  of  the  character  and 
method  which  characterize  university  teaching  has  been 
brought  within  the  reach  of  students  of  all  classes  and  ages 
throughout  the  land. 

So  long  ago  as  the  year  1640  an  endeavour  had  been  Durham, 
made  to  bring  about  the  foundation  of  a  northern  uni 
versity  for  the  benefit  of  the  counties  remote  from  Oxford 
and  Cambridge.  Manchester  and  York  both  petitioned  to 
be  made  the  seat  of  the  new  centre.  Cromwell,  however, 
rejected  both  petitions,  and  decided  in  favour  of  Durham. 
Here  he  founded  the  university  of  Durham  (1657),  endow 
ing  it  with  the  sequestered  revenues  of  the  dean  and 
chapter  of  the  cathedral,  and  entitling  the  society  "  The 
Mentor  or  Provost,  Fellows,  and  Scholars  of  the  College  of 
Durham,  of  the  foundation  of  Oliver,  cfcc."  This  scheme 
was  cancelled  at  the  Restoration,  and  not  revived  until  the 
present  century;  but  on  the  4th  July  1832  a  bill  for  the 
foundation  of  a  university  at  Durham  received  the  royal 
assent,  the  dean  and  chapter  being  thereby  empowered  to 
appropriate  an  estate  at  South  Shields  for  the  establish 
ment  and  maintenance  of  a  university  for  the  advancement 
of  learning.  The  foundation  was  to  be  directly  connected 
with  the  cathedral  church,  the  bishop  of  the  diocese  being 
appointed  visitor,  and  the  dean  and  chapter  governors  ; 
while  the  direct  control  was  vested  in  a  warden,  a  senate,  and 
a  convocation.  A  college,  modelled  on  the  plan  of  those 
at  the  older  universities,  and  designated  University  Col 
lege,  Durham,  was  founded  in  1837,  Bishop  Hatfield's  Hall 
in  1846,  and  Bishop  Cosin's  Hall  (which  no  longer  exists) 
in  1851.  The  university  includes  all  the  faculties,  and 
in  1865  there  was  added  to  the  faculty  of  arts  a  school  of 
physical  science,  including  pure  and  applied  mathematics, 
chemistry,  geology,  mining,  engineering,  cfec.  In  1871  the 
corporation  of  the  university,  in  conjunction  with  some  of 
the  leading  landed  proprietors  in  the  adjacent  counties, 
gave  further  extension  to  this  design  by  the  foundation  of 
a  college  of  physical  science  at  Newcastle-upon-Tyne, 
designed  to  teach  scientific  principles  in  their  application 
to  engineering,  mining,  manufactures,  and  agriculture. 
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Students  who  had  passed  the  required  examinations  were 
made  admissible  as  associates  in  physical  science  of  the 
university.  There  is  also  a  medical  college  which  stands 
in  similar  relations  to  Durham,  of  which  university  Cod- 
rington  College,  Barbados,  and  Fourah  Bay  College,  Sierra 
Leone,  are  likewise  affiliated  colleges. 

The  university  of  London  had  its  origin  in  a  movement 
initiated  in  the  year  1825  by  Thomas  Campbell,  the  poet, 
in  conjunction  with  Henry  (afterwards  Lord)  Brougham, 
Mr  (afterwards  Sir)  Isaac  Lyon  Goldsmid,  Joseph  Hume, 
and  some  influential  Dissenters,  most  of  them  connected 
with  the  congregation  of  Dr  Cox  of  Hackney.  The  scheme 
was  originally  suggested  by  the  fact  that  Dissenters  were 
practically  excluded  from  the  older  universities ;  but  the 
conception,  as  it  took  shape,  was  distinctly  non-theological. 
The  first  council,  appointed  December  1825,  comprised 
names  representative  of  nearly  all  the  religious  denomin 
ations,  including  (besides  those  above  mentioned)  Zachary 
Macaulay,  George  Grote,  James  Mill,  William  Tooke, 
Lord  Dudley  and  Ward,  Dr  Olinthus  Gregory,  Lord  Lans- 
tlowne,  Lord  John  Russell,  and  the  duke  of  Norfolk.  On 
llth  February  1826  the  deed  of  settlement  was  drawn 
up  ;  and  in  the  course  of  the  year  seven  acres,  constituting 
the  site  of  University  College,  were  purchased,  the  found 
ation  stone  of  the  new  buildings  being  laid  by  the  duke 
of  Sussex  30th  April  1827.  The  course  of  instruction 
was  designed  to  include  "  languages,  mathematics,  physics, 
the  mental  and  the  moral  sciences,  together  with  the  laws 
of  England,  history,  and  political  economy,  and  the 
various  branches  of  knowledge  which  are  the  objects  of 
medical  education."  In  October  1828  the  college  was 
opened  as  the  university  of  London.  But  in  the  mean 
time  a  certain  section  of  the  supporters  of  the  movement, 
while  satisfied  as  to  the  essential  soundness  of  the  primary 
design  as  a  development  of  national  education,  entertained 
considerable  scruples  as  to  the  propriety  of  altogether  dis 
sociating  such  an  institution  from  the  national  church. 
This  feeling  found  expression  in  the  foundation  and  in 
corporation  of  King's  College  (14th  August  1829),  opened 
8th  October  1831,  and  designed  to  combine  with  the  original 
plan  instruction  in  "  the  doctrines  and  duties  of  Christi 
anity,  as  the  same  are  inculcated  by  the  United  Church  of 
England  and  Ireland."  This  new  phase  of  the  movement 
was  so  far  successful  that  in  1836  it  was  deemed  expedient 
to  dissociate  the  university  of  London  from  University 
College  as  a  "  teaching  body,"  and  to  limit  its  action  simply 
to  the  institution  of  examinations  and  the  conferring  of 
degrees, — the  college  itself  receiving  a  new  charter,  and 
being  thenceforth  designated  as  University  College, 
London,  while  the  rival  institution  was  also  incorporated 
with  the  university,  and  was  thenceforth  known  as  King's 
College,  London.  In  the  charter  now  given  to  the  uni 
versity  it  was  stated  that  the  king  "  deems  it  to  be  the 
duty  of  his  royal  office  to  hold  forth  to  all  classes  and 
denominations  of  his  faithful  subjects,  without  any  dis 
tinction  whatsoever,  an  encouragement  for  pursuing  a 
regular  and  liberal  course  of  education."  The  charters  of 
the  university  of  London  and  of  University  College,  London, 
were  signed  on  the  same  day,  28th  November  1836.  In 
1869  both  the  colleges  gave  their  adhesion  to  the  move 
ment  for  the  higher  education  of  women  which  had  been 
initiated  elsewhere,  and  in  1880  ladies  were  for  the  first 
time  admitted  to  degrees. 

The  Victoria  University  took  its  origin  in  the  institution 
known  as  the  Owens  College,  Manchester, — so  called  after 
a  wealthy  citizen  of  that  name  to  whom  it  owed  its  founda 
tion.  The  college  was  founded  12th  March  1851,  for  the 
purpose  of  affording  to  students  who  were  unable,  on  the 
ground  of  expense,  to  resort  to  Oxford  or  Cambridge  an 
education  of  an  equally  high  class  with  that  given  at  those 


centres.  The  institution  was,  from  the  first,  unsectarian 
in  character.  In  July  1877  a  memorial  was  presented  to 
the  privy  council  praying  for  the  grant  of  a  charter  to  the 
college,  conferring  on  it  the  rank  of  a  university,  to  be 
called  the  "  university  of  Manchester."  The  localization 
implied  in  this  title  having  met  with  opposition  from  the 
Yorkshire  College  at  Leeds,  it  was  resolved  that  the  uni 
versity  should  be  called  the  "Victoria  University."  Under 
this  name  the  foundation  received  its  charter  20th  April 
1880.  "  The  characteristic  features  of  the  Victoria  Uni 
versity,  as  compared  with  ottier  British  universities,  are 
these: — (a)  it  does  not,  like  London,  confer  its  degrees  on 
candidates  who  have  passed  certain  examinations  only, 
but  it  also  requires  attendance  on  prescribed  courses  of 
academic  study  in  a  college  of  the  university ;  (6)  the 
constitution  of  the  university  contemplates  its  (ultimately) 
becoming  a  federation  of  colleges;  but  these  colleges  will 
not  be  situated,  like  those  of  Oxford  and  Cambridge,  in 
one  town,  but  wherever  a  college  of  adequate  efficiency  and 
stability  shall  have  arisen.  University  College,  Liverpool, 
and  the  Yorkshire  College,  Leeds,  having  fulfilled  these 
requirements,  have  become  affiliated  with  the  university. 
The  university,  like  the  older  bodies  in  England  and  Scot 
land,  is  at  once  a  teaching  and  an  examining  body,  and 
there  is  an  intimate  rapport  between  the  teaching  and  the 
examining  functions.  To  give  it  a  general  or  national 
character,  the  governing  body  consists  partly  of  persons 
nominated  by  the  crown  and  partly  of  representatives  of 
the  governing  and  teaching  bodies  of  the  colleges  and  of 
the  graduates  of  the  university.  External  examiners  are 
appointed,  who  conduct  the  examinations  in  conjunction 
with  examiners  representing  the  teaching  body.  The  grad 
uates  of  the  university  meet  its  teachers  in  convocation  to 
discuss  the  affairs  of  the  university.  Convocation  will  elect 
future  chancellors,  and  a  certain  number  of  representatives 
on  the  court"  (Thompson,  TJie  Owens  College,  &c.,  p.  548). 
Like  the  Johns  Hopkins  University  in  America,  the  Vic 
toria  University  has  instituted  certain  fellowships  (styled 
the  Berkeley  fellowships)  for  the  encouragement  of  research. 
In  Scotland  the  chief  change  to  be  noted  in  connexion 
with  the  university  of  St  Andrews  is  the  appropriation  in 
1579  of  the  two  colleges  of  St  Salvator  and  St  Leonard  to 
the  faculty  of  philosophy,  and  that  of  St  Mary  to  theology. 
In  1747  an  Act  of  Parliament  was  obtained  for  the  union 
of  the  two  former  colleges  into  one.  Glasgow,  in  the  year 
1577,  received  a  new  charter,  and  its  history  from  that 
date  down  to  the  Restoration  was  one  of  almost  continuous 
progress.  The  restoration  of  Episcopacy,  however,  in 
volved  the  alienation  of  a  considerable  portion  of  its 
revenues,  and  the  consequent  suspension  of  several  of  its 
chairs.  In  1864  the  old  university  buildings  were  sold 
and,  a  Government  grant  having  been  obtained,  together 
with  private  subscriptions,  the  present  new  buildings  were 
erected  from  the  joint  fund.  The  faculties  now  recognized 
at  Glasgow  are  those  of  arts,  theology,  jurisprudence,  and 
medicine.  At  Aberdeen  an  amalgamation,  similar  to  that 
at  St  Andrews,  took  place,  by  virtue  of  the  Universities 
Act  of  1858,  of  the  two  universities  of  King's  College  and 
Marischal  College.  In  conjunction  with  Glasgow,  this  uni 
versity  returns  a  member  to  parliament.  The  peculiar 
constitution  of  the  college  at  Edinburgh,  as  defined  by  its 
charter  (the  government  being  vested  entirely  in  the  lord 
provost,  magistrates,  and  council,  as  patrons  and  guardians), 
involved  the  senate  in  frequent  collisions  with  the  town 
council.  The  latter,  being  a  strictly  representative  body, 
included  elements  with  which  the  senate  of  the  university 
sometimes  found  it  difficult  to  work  harmoniously,  and  its 
disposition  to  dictate  was  strongly  resented  by  the  dis 
tinguished  metaphysician  and  professor  Sir  William 
Hamilton.  On  the  other  hand,  the  council  sometimes 
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exercised  a  beneficial  discretion  by  appointing  professors  of 
ability  whom  the  senate  might  have  regarded  as  ineligible 
on  the  ground  of  their  religious  tenets.  The  Disruption 
of  1843  emancipated  the  lay  professors  from  subscription 
to  the  Established  Church  of  Scotland,  and  resulted  in 
many  of  the  important  changes  which  were  subsequently 
introduced  in  the  Universities  Act  of  1858.  On  the  28th 
October  1859  the  town  council,  notwithstanding  that  their 
powers  were  already  terminated  by  the  provisions  of  the 
Act,  availed  themselves  of  a  technical  right  to  appoint  a 
principal, — their  choice  falling  upon  Sir  David  Brewster. 
The  great  landmark  in  the  history  of  the  Scottish  as  in  that 
of  the  English  universities  is  represented  by  the  remodel 
ling  of  the  several  constitutions  of  these  bodies  in  the  year 
1858.  The  commissioners  of  1858-62  left  the  university 
of  Edinburgh  in  the  possession  of  constitutional  autonomy, 
•with  its  studies  and  degrees  regulated  by  ordinances.  The 
students  also  received  the  rectorial  franchise,  but  were  not, 
as  at  Glasgow  and  Aberdeen,  divided  into  nations.  In 
arts  the  B.A.  degree  was  abolished,  the  M.A.  representing 
the  only  degree  in  this  faculty,  as  at  the  other  Scottish 
universities.  The  course  of  study  was  divided  into  three 
departments: — (1)  classics;  (2)  mathematics,  including 
natural  philosophy ;  (3)  mental  science  and  English  liter 
ature.  In  each  department  it  was  required  that  there 
should  be  an  additional  examiner  besides  the  professor,  so 
that  the  candidates  should  not  be  entirely  examined  by  their 
own  teachers.  It  was  also  provided  that,  instead  of  one 
examination  for  the  degree  at  the  end  of  a  student's  course, 
examinations  in  each  of  the  departments  might  be  passed 
separately.  In  the  twenty  years  beginning  with  1863, 
1400  M.A.  degrees  have  been  conferred,  as  against  250  in 
the  twenty  years  preceding.  In  the  faculty  of  medicine,  the 
original  single  degree  of  doctor  of  medicine  gave  place  to 
three  classes — bachelor  of  medicine  (M.B.),  master  in  sur 
gery  (C.M.),  and  doctor  of  medicine  (M.D.).  In  1866  it 
was  further  laid  down  that  theses  should  no  longer  be  de 
manded  from  candidates  for  the  lower  degrees  of  M.B.  and 
C.M.,  and,  on  the  other  hand,  that  the  degree  of  M.D. 
should  not  be  conferred  on  persons  not  showing  any  evidence 
of  medical  study  after  leaving  the  university,  but  that  a 
thesis  should  be  invariably  required.  Since  the  enactment 
of  these  ordinances  the  number  of  the  medical  students  has 
increased  from  about  500  to  over  1700.  In  the  faculty  of 
law  the  title  of  the  degree  was  to  be  LL.B.,  and  it  was  to 
be  conferred  only  on  those  who  had  already  graduated  as 
M.A.  But  the  minor  degree,  that  of  "  bachelor  of  law  " 
(B.L.),  might  be  conferred  if  the  candidate  had  attended 
one  course  of  lectures  in  the  faculty  of  arts,  and  passed  a 
preliminary  examination  in  (1)  Latin,  (2)  Greek,  French 
or  German,  and  (3)  any  two  of  the  three  subjects — logic, 
moral  philosophy,  and  mathematics.  The  chair  of  public 
law,  which  had  fallen  into  abeyance  in  1832,  was  recon 
stituted,  and  the  chair  of  universal  civil  history  was  con 
verted  into  a  professorship  of  history  and  constitutional 
law.  The  degree  of  doctor  of  laws  was  left,  as  before,  a 
purely  honorary  degree.  Chairs  of  Sanskrit,  engineering, 
geology,  commercial  and  political  economy,  education,  fine 
art,  and  the  Celtic  languages  have  also  been  founded.  By 
the  Representation  of  the  People  (Scotland)  Act,  1868,  the 
universities  of  Edinburgh  and  St  Andrews  were  empowered 
to  return  jointly  a  member  to  the  House  of  Commons. 
Parlia-  A  parliamentary  return  for  the  ten  years  ending  30th 
mentary  March  1883  showed  that  the  sums  voted  annually  by 
l°  parliament  or  chargeable  on  the  consolidated  fund  to  the 
univer  f°ur  universities  had  amounted  during  that  period  to 
sities.  £65,821  for  Aberdeen,  £85,906  for  Edinburgh,  £66,182 
for  Glasgow,  and  £38,111  for  St  Andrews.  In  addition 
to  these  sums  Edinburgh  had  received  £80,000  and  Glas 
gow  £20,000  in  the  form  of  special  grants  in  aid. 


Trinity  College,  Dublin,  was  founded  in  1591,  under  Trinity 
the  auspices  of  Sir  John  Perrot,  the  Irish  viceroy.  A  College, 
royal  charter  nominated  a  provost  and  a  minimum  number  •L)u"lm- 
of  three  fellows  and  three  scholars  as  a  body  corporate, 
empowered  to  establish  among  themselves  "  whatever  laws 
of  either  of  the  universities  of  Cambridge  or  Oxford  they 
may  judge  to  be  apt  and  suitable  ;  and  especially  that  no 
other  persons  should  teach  or  profess  the  liberal  arts  in 
Ireland  without  the  queen's  special  licence."  The  first 
five  provosts  of  Trinity  College  were  all  Cambridge  men, 
and  under  the  influence  of  Archbishop  Loftus,  the  first 
provost,  and  his  successors,  the  foundation  received  a 
strongly  Puritan  bias.  Prior  to  the  year  1873  the  pro- 
vostship,  fellowships,  and  foundation  scholarships  could  be 
held  only  by  members  of  the  Church  of  Ireland ;  but  all 
such  restrictions  were  abolished  by  Act  36  Viet.  c.  21, 
whereby  the  requirement  of  subscription  to  any  article  or 
formulary  of  faith  was  finally  abrogated.  As  at  present 
constituted,  the  ordinary  government  is  in  the  hands  of 
the  provost  and  senior  fellows  in  conjunction  with  the 
visitors  and  council, — the  supreme  authority  being  the 
crown,  except  so  far  as  limited  by  Act  of  Parliament. 

The  first  departure  in  Ireland  from  the  exclusive  system  Queen's 
of  education  formerly  represented  by  the  foundation  at  Univer- 
Dublin,  dates  from  the  creation  of  the  Queen's  University,  sity> 
incorporated  by  royal  charter  3d  September  1850.  By 
this  charter  the  general  legislation  of  the  university, 
together  with  its  government  and  administration,  was 
vested  in  the  university  senate.  In  1864  the  charter  of 
1850  was  superseded  by  a  supplementary  charter,  and  the 
university  reconstituted  "  in  order  to  render  more  complete 
and  satisfactory  the  courses  of  education  to  be  followed  by 
students  in  the  colleges  ";  and  finally,  in  1880,  by  virtue  of 
the  Act  of  Parliament  known  as  the  University  Education 
(Ireland)  Act,  1879,  the  Queen's  University  gave  place  to 
the  Royal  University  of  Ireland,  which  was  practically  a  Royal 
reconstitution  of  the  former  foundation,  the  dissolution  of  Univer- 
the  Queen's  University  being  decreed  so  soon  as  the  newly 
constituted  body  should  be  in  a  position  to  confer  degrees  • 
at  the  same  time  all  graduates  of  the  Queen's  University 
were  recognized  as  graduates  of  the  new  university  with 
corresponding  degrees,  and  all  matriculated  students  of  the 
former  as  entitled  to  the  same  status  in  the  latter.  The 
university  confers  degrees  in  arts  (B.A.,  M.A.,  D.Litt.), 
science,  engineering,  music,  medicine,  surgerjT,  obstetrics, 
and  law.  The  preliminary  pass  examinations  in  arts  are 
held  at  annually  selected  centres, — those  chosen  in  1885 
being  Dublin,  Belfast,  Carlow,  Cork,  Galway,  Limerick, 
and  Londonderry.  All  honour  examinations  and  all  exam 
inations  in  other  faculties  are  held  in  Dublin.  The  Queen's  Colleges 
Colleges  at  Belfast,  Cork,  and  Galway  were  founded  inatBelfast» 
December  1845,  under  an  Act  of  Parliament  "to  enable 
Her  Majesty  to  endow  new  colleges  for  the  advancement  of 
learning  in  Ireland,"  and  were  subsequently  incorporated 
as  colleges  of  the  university.  Their  professors  were  at  the 
same  time  constituted  professors  in  the  university,  and 
conducted  the  examinations.  But  in  the  reconstruction  of 
1880  the  chief  share  in  the  conduct  of  the  examinations 
and  advising  the  senate  with  respect  to  them  was  vested 
in  a  board  of  fellows,  elected  by  the  senate  in  equal 
numbers  from  the  non-denominational  colleges  and  the 
purely  Catholic  institutions.  The  colleges  retain,  however, 
their  independence,  being  in  no  way  subject  to  the  control 
of  the  university  senate  except  in  the  regulations  with 
respect  to  the  requirements  for  degrees  and  other  aca 
demic  distinctions.  On  the  other  hand,  the  obligation 
formerly  imposed  of  a  preliminary  course  of  study  at  one 
or  other  of  the  colleges  before  admission  to  degrees  was 
abolished  at  the  foundation  of  the  Royal  University,  the 
examinations  being  now  open,  like  those  of  the  university 
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Wales  :- 

St 

David's, 


of  London,  to  all  matriculated  students  on  payment  o: 
certain  fees. 

Colleges        There  is  at  present  no  university  of  Wales,  although 
the  bestowal  of  a  royal  charter  before  long  is  confidently 
"anticipated.     The   oldest   college,  that  of  St  David's  at 
Lampeter,  possesses  the  right  of  conferring  degrees.     Il 
was  founded  in  1822  for  the  purpose  of  educating  clergy 
men   in   the   principles   of    the   Established    Church   of 
England  and  Wales,  mainly  for  the  supply  of  the  Welsh 
dioceses.     The  number  of  the  professors  in  1887  was  8, 
and  the  number  of  the  students  120.     The  next  college  in 
order  of  foundation  is  Aberystwith.     It  was  founded  9th 
October    1872,  but  possesses  no  charter,  and  is  mainly 
supported  by  the  Dissenting  bodies.    The  staff  of  professors 
numbers  13,  and  the  students  number  150.  The  University 
College  of  South  Wales  and  Monmouthshire  at  Cardiff  was 
founded  in  1883.     The  number  of  professors  in  1887  was 
9,  lecturers  4,  demonstrators  2  ;  number  of  students  140. 
The  University  College  of  North  Wales  at  Bangor  received 
its  charter  4th  June  1885,  its  object  being  to  "provide 
instruction  in  all  the  branches  of  a  liberal  education  except 
theology."     Its  staff  consists  of  a  principal,  8  professors 
or  lecturers,  and  2   demonstrators;   the   number  of   the 
students  is   127.     There  is  also  a  hall  of  residence  for 
women   students.      At   each   of    these   three   last-named 
colleges  students  proceeding  to  degrees  have  to  go  through 
either  a  London,  Edinburgh,  Glasgow,  or  Dublin  course  of 
study,  but  at  Edinburgh,  Glasgow,  and  Dublin  a  certain 
proportion  of  the  term  of  residence  ordinarily  required  is 
remitted  in  their  favour. 


with, 


Soutli 
Wales, 


North 
Wales. 


Calcutta. 
Bombay. 
Madras. 


Punjab 
univer 
sity. 


Sydney. 


In  India,  the  three  older  universities  all  date  from  1857, — that 
of  Calcutta  having  been  incorporated  January  24,  Bombay  July 
18,  Madras  September  5,  in  that  year.  At  these  three  universities 
the  instruction  is  mainly  in  English.  "  A  university  in  India  is  a 
body  for  examining  candidates  for  degrees,  and  for  conferring 
degrees.  It  has  the  power  of  prescribing  text-books,  standards  of 
instruction,  and  rules  of  procedure,  but  is  not  an  institution  for 
teaching.  Its  governance  and  management  are  vested  in  a  body 
of  fellows,  some  of  whom  are  ex  officio,  being  the  chief  European 
functionaries  of  the  state.  The  remainder  are  appointed  by  the 
Government,  being  generally  chosen  as  representative  men  in  respect 
of  eminent  learning,  scientific  attainment,  official  position,  social 
status,  or  personal  worth.  Being  a  mixed  body  of  Europeans  and 
natives,  they  thus  comprise  all  that  is  best  and  wisest  in  that 
division  of  the  empire  to  which  the  university  belongs,  and  fairly 
represent  most  of  the  phases  of  thought  and  philosophic  tendencies 
observable  in  the  country.  The  fellows  in  their  corporate  capacity 
form  the  senate.  The  affairs  of  the  university  are  conducted  by 
the  syndicate,  consisting  of  a  limited  number  of  members  elected 
from  among  the  fellows.  The  faculties  comprise  arts  and  philosophy, 
law,  medicine,  and  civil  engineering.  A  degree  in  natural  and 
physical  science  has  more  recently  been  added "  (Sir  R  Temple 
India  in  1880,  p.  145).  The  Punjab  university  was  incorporated 
in  1883,— the  Punjab  University  College,  prior  to  that  date,  having 
conferred  titles  only  and  not  degrees.  The  main  object  of  this 
university  is  the  encouragement  of  the  study  of  the  Oriental  lan«mages 
and  literature,  and  the  rendering  accessible  to  native  students  the 
results  of  European  scientific  teaching  through  the  medium  of  their 
own  vernacular.  The  Oriental  faculty  is  here  the  oldest,  and  the 
degree  of  B.O.L.  (bachelor  of  Oriental  literature)  is  given  as  the 
result  of  its  examinations.  At  the  Oriental  College  the  instruction 
is  given  wholly  in  the  native  languages.  In  1887  the  senate  at 
Cambridge  (mainly  on  the  representations  of  Mr  C.  P  Ilbert 
formerly  vice-chancellor  of  the  university  of  Calcutta)  adopted 
resolutions  whereby  some  forty-nine  collegiate  institutions  already 
affiliated  to  the  latter  body  were  affiliated  to  the  university  of  Cam 
bridge,  their  students  thus  becoming  entitled  to  the  remission  of 
one  year  m  the  ordinary  statutable  requirements  with  respect  to 
residence  at  Cambridge.  It  is  at  these  institutions,  and  the  colleges 

the  first  or  second  grade  in  the  other  presidencies,  that  the 
instruction  is  given. 

A  ln  ^u,stralja>  the  university  of  Sydney  was  incorporated  by  an 
Act  of  the  colonial  legislature  which  received  the  royal  assent  9th 
December  1851,  and  on  27th  February  1858  a  royal  charter  was 
granted  conferring  on  graduates  of  the  university  the  same  rank 
•Vi6-'  "2r  Prec.edence  as  are  enjoyed  by  graduates  of  universities 
within  the  United  Kingdom.  Sydney  is  also  one  of  the  institutions 
associated  with  the  university  of  London  from  which  certificates  of 
having  received  a  due  course  of  instruction  may  be  received  with 


a  view  to  admission  to  degrees.  There  are  four  faculties,  viz.,  arts 
law,  medicine,  and  science.  The  design  of  the  university  is  to 
supply  the  means  of  a  liberal  education  to  all  orders  and  denomina 
tions,  without  any  distinction  whatever.  An  Act  for  the  purpose  of 
facilitating  the  erection  of  colleges  in  connexion  with  different 
religious  bodies  was,  however,  passed  by  the  legislature  during  the 
session  of  1884,  and  since  that  time  colleges  representing  the 
Episcopalian,  Presbyterian,  and  Roman  Catholic  Churches  have 
been  founded.  In  1885  the  total  number  of  students  attending 
lectures  in  the  university  was  206.  The  university  of  Melbourne,  Mel- 
m  the  colony  of  Victoria,  was  incorporated  and  endowed  by  royal  bourne. 
Act  22d  January  1853.  This  Act  was  amended  7th  June  1881. 
Here  also  no  religious  tests  are  imposed  on  admission  to  any  decree 
or  election  to  any  oflice.  The  council  is  empowered,  after  due 
examination,  to  confer  degrees  in  all  the  faculties  (excepting 
divinity)  which  can  be  conferred  in  any  university  within  the 
British  dominions.  It  is  also  authorized  to  affiliate  colleges;  and 
Trinity  College  (Church  of  England)  was  accordingly  founded  in 

1870  and  Ormond  College  (Presbyterian)  in  1879.     The  founding  of 
a  university  for  Queensland  is  at  the  present  time  in  contemplatfon. 

The  university  of  Adelaide  in  Soutli  Australia  (founded  mainly  Adelaide, 
by  the  exertions  and  munificence  of  Sir  AValter  Watson  Hughes) 
was  incorporated  by  an  Act  of  the  colonial  legislature  in  1874,  iu 
which  year  it  was  further  endowed  by  Sir  Thomas  Elder.  In  1881 
letters  patent  were  granted  by  the  English  crown  whereby  degrees 
conferred  by  the  university  were  constituted  of  equal  validity  with 
those  of  any  university  of  the  United  Kingdom.  The  faculties  in 
the  university  are  those  of  arts,  medicine,  law,  science,  and  music. 
The  number  of  matriculations  since  the  foundation  amounted  in 
1886  to  284,  the  number  of  undergraduates  in  that  year  being  90. 

The  university  of  New  Zealand,  founded  in  1870,  and  reconstituted  New 
in   1874  and  1875,  is   empowered  by  royal  charter  to  grant   the  Zealand. 
several  degrees  of  bachelor  and  master  of  arts,  and  bachelor  and 
doctor  in  law,  medicine,  and  music.     Women  arc   admitted  to 
degrees.     To  this  the  Auckland  University  College,  Nelson  College, 
Canterbury   College,  and  the  university  of  Otago   stand   in  810 
relation  of  affiliated  institutions.     This  last-named  institution  was  Otago. 
foanded  in  1869  by  an  order  of  the  provincial  council,  with  the 
power  of  conferring  degrees  in  arts,  medicine,  and  law,  and  received 
as  an  endowment  100,000  acres  of  pastoral  land.     It  was  opened  in 

1871  with  a  staff  of  three  professors,  all  in  the  faculty  of  arts.     In 

1872  the  provincial  council  further  subsidized  it  by  a  grant  of  a 
second  100,000  acres  of  land,  and  the  university  was  now  enabled 
to   make  considerable  additions   to   the  staff  of   professors  and 
lecturers,  to  establish  a  lectureship  in  law,  and  to  lay  the  founda 
tions  of  a  medical  school.     In  1874  an  agreement  was  made  between 
the  university  of  New  Zealand  and  that  of  Otago,  whereby  the 
functions   of  the  former  were  restricted   to  the   examination  of 
candidates  for  matriculation,  for   scholarships,  and  for  degrees; 
while  the  latter  bound  itself  to  become  affiliated  to  the  university 
of  New  Zealand,  to  hold  in  abeyance  its  power  of  granting  degrees, 
and  to  waive  the  claim  which  it  had  advanced  to  a  royal  charter! 
As  the  result  of  this  arrangement,  the  university  of  Otago  became 
possessed  of  10,000  acres  of  land  which  had  been  set  apart  for 
university  purposes  in  the  former  province  of  Southland.     In  1877 
a  school  of  mines  was  established  in  connexion  with  the  university. 

In  Canada  the  M'Gill  College  and  University  at  Montreal  was  Montreal. 
founded  by  royal  charter  in  1821  (amended  in  1852)  on  the  founda 
tion  of  the  Honourable  James  M'Gill,  who  died  at  Montreal  19th 
December  1813.  A  number  of  colleges  and  schools  throughout 
the  province  stand  in  the  relation  of  affiliated  institutions.  The 
university  is  Protestant  but  undenominational.  It  includes  the 
'acuities  of  arts,  applied  sciences,  medicine,  and  law.  In  1885  the 
total  number  of  students,  including  women,  was  526.  The  uni-  Toronto, 
versity  of  Toronto  was  originally  established  by  royal  charter  in 
1827,  under  the  title  of  King's  College,  with  certain  religious 
restrictions,  resembling  those  at  that  time  in  force  at  the  English 
universities,  but  in  1834  these  restrictions  were  abolished,  and  in 
1849  the  designation  of  the  university  was  changed  into  that  of 
the  university  of  Toronto.  In  1873  further  amendments  were 
made  in  the  constitution  of  the  university.  The  chancellor  was 
made  elective  for  a  period  of  three  years  by  convocation,  which 
was  at  the  same  time  reorganized  so  as  to  include  all  graduates  in 
aw,  medicine,  and  surgery,  all  masters  of  arts,  and  bachelors  of 
arts  of  three  years  standing,  all  doctors  of  science,  and  bachelors 
of  science  of  three  years  standing.  The  powers  of  the  senate  were 
also  extended  to  all  branches  of  literature,  science,  and  the  arts, 
;o  granting  certificates  of  proficiency  to  women,  and  to  affiliating 
colleges.  The  work  of  instruction  is  performed  by  University 
Jollege,  which  is  maintained  out  of  the  endowment  of  the  provincial 
iniversity,  and  governed  by  a  council  composed  of  the  residents 
ind  the  professors.  Its  several  chairs  include  classical  literature, 
ogic  and  rhetoric,  mathematics  and  natural  philosophy,  chemistry 
and  experimental  philosophy,  history  and  English  literature, 
mineralogy  and  geology,  metaphysics  and  ethics,  meteorology  and 
natural  history,  and  lectureships  on  Oriental  literature,  German, 
French.  Other  universities  and  colleges  with  power  to  confer 
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Other  degrees  are  the  Victoria  University  at  Cobonrg  (1836),  supported 
Canadian  by  the  Methodist  Church  of  Canada ;  Queen's  University,  Kingston 
uuiver-  (1841),  representing  the  Presbyterian  body;  and  the  university  of 
sities.  Trinity  College,  Toronto,  founded  in  1851  on  the  suppression  of  the 
faculty  of  divinity  in  King's  College.  Lennoxville  is  a  centre  for  uni 
versity  instruction  in  conformity  with  Church  of  England  principles. 
In  Africa,  an  Act  for  the  incorporation  of  the  university  of  the  Cape 
of  Good  Hope  received  the  royal  assent  26th  June  1873,  the  council 
being  empowered  to  grant  degrees  in  arts,  law,  and  medicine. 

In  the  United  States  of  America  university  education  has 
received  a  great  extension,  without,  however,  exercising 
in  Europe  that  reflex  influence  discernible  in  so  many  other 
relations.  The  report  of  the  commissioners  of  education  for 
1883-84  gives  a  list  of  no  less  than  370  degree-giving 
universities  or  colleges  ;  but  of  these  a  large  proportion 
are  sectarian,  others  represent  only  a  single  faculty,  and 
nearly  nine-tenths  have  been  founded  within  the  last  thirty- 
five  years.  Although  a  higher  education  has  unquestion 
ably  been  thus  very  widely  diffused,  the  undue  multiplica 
tion  of  centres  has,  in  some  provinces,  lowered  the  standard 
of  attainment  and  led  to  a  consequent  depreciation  in  the 
value  of  university  degrees.  This  tendency  it  was  sought 
to  counteract  in  the  State  of  Ohio,  some  twenty-five  years 
ago,  by  an  organization  of  the  different  colleges.  The  in 
struction  given  is,  in  most  cases,  almost  gratuitous,  the 
charge  to  each  student  being  less  than  30  dollars  a  year. 
This  cheapening  of  a  higher  education  is  not,  however, 
attended  with  quite  the  same  results  as  in  Germany  (where 
lads  with  little  aptitude  for  a  professional  career  are  thus 
attracted  to  the  professions),  the  rapidly  increasing  popula 
tion  and  the  wider  scope  for  mechanical  or  agricultural 
pursuits  probably  exercising  a  beneficial  counteracting 
influence.  The  distinguishing  characteristics  which  belong 
to  these  numerous  centres  are  described  by  the  president 
of  the  Johns  Hopkins  University,  in  an  address  delivered 
at  Harvard  in  1886,  as  suggestive  of  four  different  classes 
of  colleges, — (1)  those  which  proceed  from  the  original 
historic  colleges,  (2)  those  established  in  the  name  of  the 
State,  (3)  those  avowedly  ecclesiastical,  (4)  those  founded 


by  private  benefactions.  To  the  first  class  belong  Harvard 
College  and  Yale  College  with  their  offshoots.  Of  these 
two,  the  former  was  founded  in  1638  at  Cambridge,  Mas 
sachusetts,  by  a  former  fellow  of  Emmanuel  College  at 
Cambridge  in  England,  and  represented  the  Puritan  tenets 
for  which  the  parent  society  was  at  that  time  noted ;  the 
latter  was  founded  in  1701  by  the  combined  action  of  a 
few  of  the  ministers  of  the  State,  a  charter  being  given  in 
the  same  year  by  the  colonial  legislature.  It  was  for  a 
long  time  chiefly  supported  by  the  Congregationalists,  but 
is  now  unsectarian.  The  total  number  of  students  at 
Harvard  in  1882  was  988,  at  Yale  692.  The  university 
of  Pennsylvania  was  founded  in  1751  by  Thomas  Penn 
and  Richard  Penn,  on  the  lines  of  a  scheme  drawn  up  by 
Benjamin  Franklin,  and  was  from  the  first  placed  on  a  basis 
comprising  all  denominations.  It  is  distinguished  by  the 
liberality  with  which  it  has  opened  its  courses  of  instruc 
tion  to  the  inhabitants  of  the  city  generally ;  the  degree 
of  Ph.D.  is  conferred  on  all  comers  after  due  examina 
tion.  At  Haverford  and  Lafayette  Colleges,  and  also  at 
the  Lehigh  university,  "  advanced  degrees "  are  offered 
"  only  for  higher  study,  prolonged  beyond  the  collegiate 
course,"  instead  of  being  conferred  as  a  matter  of  routine 
after  a  certain  term  of  years.  The  Johns  Hopkins  Uni 
versity,  also  an  unsectarian  body,  was  founded  at  Baltimore 
in  1867,  and  is  already  a  school  of  established  reputation, 
and  especially  resorted  to  by  those  designing  to  follow  the 
profession  of  teachers.  It  is  also  distinguished  by  the 
possession  of  fellowships,  to  be  held  only  by  students  in 
tending  to  pursue  some  especial  line  of  original  research. 
Other  steadily  growing  centres  are  Columbia  College  in 
New  York,  founded  in  1754;  the  Cornell  University,  also 
unsectarian,  recently  enriched  by  the  acquisition  of  a  con 
siderable  endowment ;  Brown's  University  in  Providence  ; 
and  those  of  Princeton,  Michigan,  Virginia,  and  California. 
At  Amherst  College,  where  the  number  of  students  in  1882 
was  339,  the  experiment  has  recently  been  made  of  par 
tially  dispensing  with  examinations  during  the  course  of 
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2,057 
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803 
210 
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56,825 
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2,007 
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61.581 
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92,100 
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54,585 
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1,921,000 
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920,500 
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267,000 
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180.00J 
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study,  where  the  students  give  evidence  of  having  made 
satisfactory  progress.  Considerable  modifications  have  also 
taken  place  in  the  courses  of  study,  nearly  all  the  colleges 
having  now  adopted  the  system  of  "  parallel  courses,"  and 
the  principle  of  selection  between  these.  Female  education 
has  received  in  America  an  extension  which  it  has  attained 
in  no  other  country,  and  one  of  the  colleges  (that  of  Wel- 
lesley)  numbers  several  hundred  students.  Since  the  war 
of  1861  a  greatly  increased  attention  has  been  given 
throughout  the  universities  to  physical  training  and 
athletic  exercises,  and  excellent  gymnasia,  constructed  on 
German  models,  have  been  erected. 

The  accompanying  table  (p.  857),  prepared  by  the  council 
of  education  for  the  year  1883-84,  shows  the  distribution 
of  these  centres  in  the  different  States,  together  with  their 
numbers,  revenues,  libraries,  and  the  estimated  value  of 
their  endowments. 

Authorities. — On  the  earlier  history  nnd  organization  of  the  mediaeval  univer 
sities,  the  student  should  consult  F.  C.  von  Savigny,  Gesch.  d.  romischen  Rechts 
im  JUittelalter,  1  vols.,  1826-51;  for  the  university  of  Paris,  Dfi  Boulay,  Historia 
Unirersitatis  Parisiensis,  6  vols.,  Paris,  1GC5,  Crevicr,  Hist,  de  I'Universite  de 
JJaris,  7  vols.,  Paris,  1701,  and  C.  Jourdain,  Hist,  de  I'Unicersite  de  J'aris  au 
XVII*"  et  ait  XVI !!•"  Siecle,  Paris,  1S62  ;  of  these  the  work  of  Du  Boulay  (Bu- 
lams)  is  one  of  great  research  and  labour,  but  wanting  in  critical  judgment,  while 
that  of  Crevier  is  little  more  than  a  readable  outline  drawn  from  the  tORDOr.  The 
•views  of  Du  Boulay  have  been  challenged  on  many  important  points  by  P.  H. 
Dcnifle  in  the  first  volume  of  his  Die  Universitiiten  ties  Mittelalters  bis  1UM  (1885), 
and  more  particularly  on  those  relating  to  the  organization  of  the  early  universi 


ties.  The  work  of  Meiners,  Gesch.  d. Entstrhung u.  Entwickelvngder  hofien  Schulen 
tinsers  Erdtheils,  4  vols.  (1802-5),  must  be  regarded  as  almost  superseded  as  a 
general  history,  nnd  the  same  may  be  said  of  Iluber's  work  on  the  English 
universities,  Die  eiujlischen  Universitiiten  (Ca.ssel,  1JS3H-41)),  translated  by  F.  W. 
Newman,  3  vols.  (1845).  Much  useful  criticism  on  both  the  English  and  the 
Continental  universities  will  bo  found  in  Sir  W.  Hamilton's  Discussions,  Ac.,  1853. 
For  the  Gei-man  universities,  the  works  of  Zarnck^/HedeuttcAm  Universitiiten  im 
Mittelalter  (Leipsic,  1857),  and  Paulson,  Gesc/i.  d.  gelchrten  Unterrichts  anf  den 
deutschen  Sc/itilen  nnd  Universitiiten  (Leipsic,  1885),  will  bo  found  the  most  trust 
worthy, — the  former  for  the  mediaeval,  the  latter  for  the  modern  period.  To  these 
maybe  added  two  articles  by  Paulsen  in  vol.  xlv.  of  Von  Sybel's  Historische  Zeit- 
schrifl : — (1)  •'  G Kindling  "  and  (2)u  Organisation  u.Lebensordnungen  d.  deutschen 
Universitatcnim  Mittelaltcr";  Tholuck,  Das  akademische  Leben  des  17  Jahrhun- 
derts,  2  vols.  (Halle,  1853-54) ;  Von  Kuuiner,  Gesch.  d.  fiidayogik,  vol.  iv.  (4th  ed., 
1872);  Dolch,  Gesch.  d.  deutschen  Studententlnims  (1858);  Sybel,  Die  deMschen 
Universitiiten  (2d  ed.,  1S74);  and  Dr  J.  Conrad,  The  German  Universities  for  the 
last  Fifty  Years,  translated  by  llutchinson,  with  preface  by  James  Bryce,  M.P. 
(Glasgow,  1885).  For  Oxford,  there  are  the  laborious  collections  by  Anthony 
Wood, — History  and  Antiquities  of  the  University  and  of  the  Colleges  and  Halls  of 
Oxford,  edited  with  continuation  by  Hev.  J.  Gutch,  5  vols.  (1780-UG),  and  Athene 
and  fasti  Oxonienses,  edited  by  Dr  P.  Bliss,  4  vols.  (1813-20);  also  the  publications 
of  the  Oxford  Historical  Society;  A  History  of  the  University  of  Oxford  from  the 
Earliest  Times  to  1530,  by  H.  C.  Maxwell  Lyte  (188G);  and  Statutes  of  the  University 
of  Oxford  compiled  in  1G3G  tinder  Authority  of  Archbishop  Laud,  ed.  Griffiths 
(Oxford,  1S88).  For  Cambridge,  the  researches  of  C.  II.  Cooper,  greatly  surpassing 
those  of  Wood  in  thoroughness  and  impartiality,  are  comprised  in  three  series: 
(\)Antialt  of  Cambridge,  4  vols.  (1842-52);  (2)  Athena  Cantabrigienscs,  1500-1CO!), 
2  vols.  (1858-G1);  (3)  Memorials  of  Cambridge,  3  vols.  (new  ed.,  1884).  The  Archi 
tectural  History  of  the  University  of  Cambridge  and  of  the  Colleges,  by  the  late 
Kobert  Willis,  e'dited  and  continued  by  J.  Willis  Clark,  4  vols.  (188C),  is  a  work  of 
admirable  thoroughness  and  completeness.  To  these  may  be  added  Cambridge 
in  the  Seventeenth  Century ;  Lives  of  Nicholas  Ferrar  and  Matthew  Robinson,  by 
Prof.  John  E.  B.  Mayor,  2  vols.  (1855,  1S5G) ;  and  Baker's  History  of  the  College 
of  St  John  the  Evangelist,  Cambridge,  edited  by  Mayor,  2  vols.  (I860)  ;t also  J.  B. 
Slullinger,  History  of  the  University  of  Cambridge  from  the  Earliest  Times  to 
Accession  of  Charles  J.,  2  vols.  (1873-85).  For  both  universities  sec  the  Documents 
issued  by  the  Oxford  and  Cambridge  Commissions  of  1S58;  also  the  Wood,  Ilearne, 
Tanner,  and  liawlinson  MSS.,  and  the  Cottonian,  Harluiuii,  Lansdowne  (espe 
cially  Kennett  and  Strype),  Baker,  nnd  Cole  collections.  (J.  B.  M.) 
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UNTERWALDEN  is  one  of  the  Forest  cantons  of 
Switzerland,  ranking  as  sixth  in  the  Confederation.  It 
is  composed  of  two  valleys  through  which  run  two  streams 
both  called  the  Aa,  and  which  are  called  Obwald  and 
Nidwald  from  their  position  with  regard  to  the  great 
forest  of  the  Kernwald  in  which  they  are  situated.  In 
old  documents  the  inhabitants  are  always  described  as 
"  homines  intramontani,"  whether  "  vallis  superioris " 
(Obwald)  or  "vallis  inferioris"  (Nidwald).  The  total 
area  of  Obwald  is  183'3  square  miles,  154'2  of  which  are 
classed  as  productive  (forests  37'6),  while  of  the  remainder 
3 '8  are  covered  by  glaciers  and  4 '3  by  lakes.  The  area 
of  Nidwald  is  112'1  square  miles,  84'1  being  productive 
(forests  27'7) ;  of  the  rest  the  cantonal  bit  of  the  Lake  of 
Lucerne  covers  12 -8.  The  highest  point  in  the  canton  is 
the  Titlis  (10,627  feet)  in  Obwald. 

The  census  of  1880  returned  the  population  of  Obwald 
as  15,356,  an  increase  of  941  on  1870,  and  that  of 
Nidwald  as  11,992,  an  increase  of  291.  In  both  the 
women  have  a  small  majority  over  the  men.  The  native 
tongue  of  practically  the  whole  population  is  German 
(15,254  in  Obwald,  11,869  in  Nidwald),  and  they  are 
nearly  all  Roman  Catholics  (15,078  in  Obwald,  11,901  in 


Nidwald).  Till  1814  the  canton  was  in  the  diocese  of 
Constance  •  since  that  time  it  has  (like  Uri)  formed  legally 
part  of  no  diocese,  though  it  is  provisionally  administered 
by  the  bishop  of  Chur.  The  capital  of  Obwald  is  Sarnen 
(4039  inhabitants),  Kerns  (2500)  being  the  only  other 
place  which  is  more  than  a  village ;  that  of  Nidwald  is 
Stanz  (2210).  The  population  is  purely  agricultural  and 
pastoral.  In  Obwald  the  forests  are  remarkable,  in 
Nidwald  the  fiery  energy  of  the  inhabitants.  In  educa 
tional  matters  the  standard  is  not  very  high,  but  is  being 
gradually  raised.  At  the  head  of  the  Nidwald  valley  (but 
legally  in  Obwald)  stands  the  great  Benedictine  monastery 
of  Engelberg,  founded  in  1121.  There  are  no  railways, 
but  one  is  being  made  from  Lucerne  through  Obwald  over 
the  Briinig  Pass  to  Meyringen  in  Bern. 

Historically  Obwald  was  part  of  the  Aargau,  and  Nidwald  of 
the  Ziirichgau.  In  both  there  were  many  great  landowners  (speci 
ally  the  abbey  of  Murbach  and  the  Hapsburgs)  and  few  free  men ; 
while  the  fact  that  the  Hapsburgs  were  counts  of  the  Aargau  and 
the  Ziirichgau  further  delayed  the  development  of  political  freedom. 
Both  took  part  in  the  risings  of  1245-47,  and  in  1248  Sarnen  was 
threatened  by  the  pope  with  excommunication  for  opposing  its 
hereditary  lord,  the  count  of  Hapsburg.  The  alleged  cruelties  com 
mitted  by  the  Hapsburgs  do  not,  however,  appear  in  history  till 
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Justinger's  Chronicle,  1420  (see  TELL).  On  April  16,  1291,  Rudolph 
the  future  emperor  bought  from  Murbach  all  its  estates  in  Uuter- 
waldenand  thus  ruled  this  district  as  the  chief  landowner,  as  count, 
and  as  emperor.  On  1st  August  1291  Nidwald  formed  the  "Ever 
lasting  League"  with  Uri  and  Schwyz  (this  being  the  first  known 
case  in  which  its  common  seal  is  used),  Obwald  joining  a  little  later 
on.  In  1304  the  two  valleys  were  joined  together  under  the  same 
imperial  bailiff,  and  in  1309  Henry  VII.  confirmed  to  them  all  the 
liberties  granted  by  his  predecessor — though  none  are  known  to 
have  been  granted.  However,  this  placed  Unterwalden  on  an  equal 
political  footing  with  Uri  and  Schwyz ;  and  as  such  it  took  part  in 
Morgarten  fight  (also  driving  back  an  invasion  over  the  Brtinig 
Pass)  and  in  the  renewal  of  the  Everlasting  League  at  Brunnen 
(1315),  as  well  as  at  Sempach  (1386),  and  in  driving  back  the 
Gugler  or  English  freebooters  (1375).  For  physical  reasons,  it  was 
difficult  for  Unterwalden  to  enlarge  its  territories.  Yet  in  1368  it 
acquired  Alpnach,  and  in  1378  Hergiswyl.  So  too  Obwald  shared 
with  Uri  in  the  conquest  of  the  Val  Leventina  (1403),  and  in  the 
purchase  of  Bellinzona  (1419),  as  well  as  in  the  loss  of  both  (1426). 
It  was  Nidwald  that,  with  Schwyz  and  Uri,  finally  won  (1500) 
and  ruled  (till  1798)  Bellinzoua,  Riviera,  and  Val  Blegno  ;  while 
both  shared  in  conquests  of  Aargau  (1415),  Thurgau  (1460),  and 
Locarno,  &c.  (1512),  and  in  the  temporary  occupation  of  the  Val 
d'Ossola  (1410-14  to  1417-22).  In  the  Burgundian  war  Uuter- 
walden,  like  the  other  Forest  cantons,  long  hung  back  through 
jealousy  of  Bern,  but  came  to  the  rescue  in  time  of  need.  In  1481 
it  was  at  Stanz  that  the  Confederates  nearly  broke  up  the  League 
for  various  reasons,  and  it  was  only  by  the  intervention  then  of  the 
holy  hermit  Nicholas  von  der  Fliie  (of  Sachseln  in  Obwald)  that 
peace  was  restored,  and  the  great  federal  agreement  known  as  the 
compact  of  Stanz  concluded.  Like  the  other  Forest  cantons, 
Unterwalden  clung  to  the  old  faith  at  the  time  of  the  Reformation, 
being  a  member  of  the  "  Christlicho  Vereinigung "  (1529)  and  of 
the  Golden  League  (1586). 

In  1798  Uuterwalden  resisted  the  Helvetic  republic,  but,  having 
formed  part  of  the  short-lived  Tellgau,  became  a  district  of  the 
canton  of  the  Waldstatten.  Obwald  submitted  at  an  early  date, 
but  Nidwald,  refusing  to  accept  the  oath  of  fidelity  to  the  con 
stitution  mainly  on  religious  grounds,  rose  in  desperate  revolt 
(September  1798),  and  was  only  put  down  by  the  arrival  of  15,000 
armed  men  and  by  the  storming  of  Stanz.  In  1803  its  independ 
ence  as  a  canton  was  restored,  but  in  1815  Nidwald  refused  to 
accept  the  new  constitution,  and  federal  troops  had  to  be  employed 
to  put  down  its  resistance,  the  punishment  inflicted  being  the 
transfer  to  Obwald  of  the  jurisdiction  over  the  abbey  lands  of 
Engelberg  (since  1421  "protected "  by  both  valleys),  which  in  1798 
had  fallen  to  the  lot  of  Nidwald.  Since  that  time  the  history  of 
Unterwalden  has  been  like  that  of  the  other  Forest  cantons.  It 
was  a  member  of  the  ' '  League  of  Sarnen  "  (1832),  to  oppose  the  re 
forming  wishes  of  other  cantons,  and  of  the  "Sonderbund" 
(1843) ;  it  was  defeated  in  the  war  of  1847  ;  and  it  voted  against 
the  acceptance  of  the  federal  constitution  both  in  1848  and 
in  1874.  It  forms  at  present  two  half  cantons,  each  sending  one 
representative  to  the  federal  "assembly  of  states."  In  local  matters 
the  two  valleys  are  independent.  In  each  the  supreme  authority 
is  the  "landsgemeinde"  (meeting  on  the  last  Sunday  in  April), 
composed  of  all  male  citizens  of  twenty  (Obwald)  or  eighteen  (Nid 
wald)  years  of  age,  while  the  cantonal  council,  which  drafts  measures 
and  sanctions  the  expenditure  of  sums  below  certain  fixed  small 
amounts,  is  composed  in  Obwald  of  80  members  (including  the 
executive  council)  elected  by  the  people  for  4  years,  and  in  Nidwald 
of  48  (besides  the  executive  council)  chosen  in  the  same  way  for  6 
years.  The  executive  council  is  in  both  cases  elected  by  the  "lands 
gemeinde";  in  Obwald  it  consists  of  3  officials  and  4  ordinary  mem 
bers,  and  in  Nidwald  of  6  officials  and  5  ordinary  members, — the 
official  members  being  chosen  every  year,  the  ordinary  every  4  or  3 
years  respectively.  The  existing  constitution  of  Obwald  is  that  of 
1867  ;  that  of  Nidwald  is  dated  1850,  and  was  amended  in  1877-78. 
It  is  very  remarkable  that  in  both  valleys  the  old  "common 
lands  "  are  still  in  the  hands  of  the  old  guilds,  and  "  gemeinden  " 
consist  of  natives,  not  merely  residents,  though  in  Obwald  these 
contribute  to  the  expenses  of  the  new  "political  communes"  of 
residents,  while  in  Nidwald  the  latter  have  to  raise  special  taxes. 
In  Engelberg  (which  still  retains  some  independence)  the  poor  are 
greatly  favoured  in  the  division  of  the  common  lands  and  their 
proceeds,  and  unmarried  persons  (or  widowers  and  widows)  receive 
only  half  the  share  of  those  who  are  married. 
See  J.  Businger,  Die  Gescliicfilen  des  Volkes  von  Vnlerwalden,  2  vols.,  1827-23. 

UNYOEO,  a  kingdom  of  Central  Africa,  bounded  on 
the  N.  and  E.  by  the  Nile,  on  the  W.  by  the  Albert 
Nyanza,  and  on  the  S.E.  by  the  kingdom  of  Uganda. 
Its  area  is  about  1600  square  miles.  The  country  is  very 
fertile,  well-watered,  and  thickly  wooded ;  for  the  most 
part  it  is  hilly  in  character,  especially  on  the  borders  of 
the  Albert  Lake  and  in  the  neighbourhood  of  Massindi  and 


Kiroto,  where  the  mountains  have  an  altitude  of  from 
5000  to  6000  feet.  The  population  is  about  1,500,000. 
The  Wanyoro  are  of  a  dark  reddish-brown  colour,  and 
are  fully  clothed,  but  are  not  so  fine  in  physique,  nor  so 
high  in  intellectual  development  as  their  neighbours  the 
AVaganda,  to  whom,  however,  they  appear  to  be  very 
nearly  related.  The  reigning  family  in  Unyoro  belongs  to 
the  Wahuma  tribe,  and  is  probably  the  oldest  reigning 
Wahuma  family  in  this  part  of  Africa.  The  country  is 
governed  on  the  feudal  system.  Numerous  tribes  to  the 
east  and  north  of  the  Nile,  and  also  on  the  western  side 
of  the  Albert  Nyanza,  pay  a  small  tribute  to  the  Wanyoro. 
The  latter  possess  large  herds  of  cattle,  and  are  very  good 
herdsmen.  The  land,  too,  is  cultivated  to  a  considerable 
extent, — bananas,  sweet  potatoes,  and  dhurra  being  grown 
in  large  quantities.  Coffee  and  tobacco  are  cultivated  to 
a  small  extent.  The  people  are  very  superstitious,  and 
the  numerous  medicine  men  and  women  reap  a  rich  harvest 
from  their  credulity.  The  Wanyoro  huts  are  dome-shaped, 
small,  and  extremely  filthy  and  full  of  vermin,  although 
the  people  themselves  are  cleanly.  Polygamy  is  universal, 
even  the  poorest  man  possessing  two  or  three  wives.  Not 
withstanding  this,  the  people  are  fairly  moral;  but  Unyoro 
is  remarkable  amongst  Central  African  tribes  for  the  exist 
ence  of  a  definite  class  of  courtesans.  The  Wanyoro  are 
moderately  skilful  workmen,  and  their  iron-work,  pottery, 
and  wood-work  are  both  neat  and  tasteful.  The  only 
article  they  export  is  salt,  which  is  obtained  in  considerable 
quantities  at  Kibiro  on  the  shores  of  Lake  Albert. 

See  Baker's  Albert  Kyanza,  Felkin  and  "Wilson's  Uganda  and 
the  Egyptian  Soudan,  and  various  papers  in  Petcrmann's  Mittheil- 
ungen  by  Emin  Pasha. 

UPANISHADS.  See  SANSKRIT,  vol.  xxi.  p.  280,  and 
BRAHMANISM. 

UPAS,  a  Javanese  word  meaning  poison,  and  specially 
applied  by  the  Malays  aad  people  of  western  Java  to  the 
poison  derived  from  the  gum  of  the  anchar  tree  (Antiaris 
toxicaria),  one  of  the  Artocarpese,  which  was  commonly 
used  in  Celebes  to  envenom  the  bamboo  darts  of  the 
natives.  The  name  of  the  upas  tree  has  become  famous 
from  the  mendacious  account  (professedly  by  one  Foersch, 
who  was  a  surgeon  at  Samarang  in  1773)  published  in 
the  London  Magazine,  December  1783,  and  popularized 
by  Erasmus  Darwin  in  "  Loves  of  the  Plants  "  (Botanic 
Garden,  pt.  ii.).  The  tree  was  said  to  destroy  all  animal 
life  within  a  radius  of  15  miles  or  more.  The  poison  was 
fetched  by  condemned  malefactors,  of  whom  scarcely  two 
out  of  twenty  returned.  All  this  is  pure  fable,  and  in 
good  part  not  even  traditional  fable,  but  mere  invention. 

For  a  scientific  account  of  the  Antiaris,  see  Horsfield's  Plantaz 
Javanicas  llftriorcs  (1838-52)  and  Blume's  Rumpliia  (Brussels, 
1836),  and  for  the  legend  Yule,  Anglo-Indian  Glossary,  p.  726  sq. 

UPPER  SIND  FRONTIER,  a  district  of  British  India, 
forming  the  northernmost  portion  of  the  province  of  Sind, 
in  the  Bombay  presidency.  It  comprises  an  area  of  2139 
square  miles,  and  lies  between  27°  56'  and  28°  27'  N.  lat. 
and  between  68°  and  69°  44'  E.  long.  It  is  bounded  on 
the  N.  and  W.  by  the  Derajat  districts  of  the  Punjab  and 
the  territory  of  Khelat,  on  the  S.  by  Shikarpur  district, 
and  on  the  E.  by  the  Indus.  In  the  north-east  the 
country  is  hilly;  the  remainder  consists  of  a  narrow  strip 
of  level  plain,  one  half  being  covered  with  jungle  and 
subject  to  inundation,  from  which  it  is  protected  by 
artificial  embankments.  The  land  is  watered  by  canals 
from  the  Indus,  of  which  the  chief  is  the  Begari  (85  miles 
in  length),  navigable  throughout  by  large  boats,  and  the 
Desert  Canal,  which  irrigates  the  country  west  of  Kashmor. 
The  district  contains  several  thriving  timber  plantations. 
The  wild  animals  comprise  an  occasional  tiger  and  hysenas ; 
wild  hogs  and  jackals  abound  ;  foxes  are  occasionally  met 
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with ;  and  antelopes,  hog-deer,  and  a  species  of  sdmbhar 
deer  are  found  in  the  dense  jungle  tracts  adjoining  the 
Indus.  The  climate  is  remarkable  for  its  dryness  and  for 
its  extraordinary  variations  of  temperature.  The  average 
annual  rainfall  at  Jacobabad  is  less  than  5  inches.  There 
are  numerous  roads  of  all  descriptions,  and  the  Frontier 
Military  Railway  from  Sukkur  via  Jacobabad  to  Sibi 
crosses  the  district. 

The  census  of  1881  returned  the  population  as  124,181  (males 
70,166,  females  54,015), — Hindus  numbering  9894,  Mohammedans 
109,183,  and  Christians  230.  The  chief  town  is  Jacobabad,  with 
a  population  of  7365.  In  1885-86  the  cultivated  area  was  esti 
mated  at  361,415  acres,  of  which  137,149  were  cropped,  and  of 
these  again  8163  were  cropped  more  than  once.  The  principal 
crops  are  wheat,  joar,  bajra,  rice,  barley,  mustard-seed,  and  a  little 
cotton  and  gram.  Salt,  lacquered  work,  leathern  jars,  embroidered 
shoes,  woollen  carpets,  and  saddle-bags  are  the  principal  manu 
factures.  The  internal  trade  is  principally  in  grain,  the  greater 
part  of  which  is  sent  to  the  Punjab,  and  the  transit  trade  from 
Central  Asia  into  Sind  crosses  the  district,  bringing  wool  and 
woollen  goods,  fruits,  carpets,  and  horses. 

UPSALA,  a  city  of  Sweden,  the  seat  of  its  oldest 
university  and  residence  of  the  archbishop  of  Sweden,  is 
situated  on  the  small  river  Fyris,  42  miles  north  of  Stock 
holm.  In  spite  of  its  position  in  a  vast  and  fertile  plain, 
Upsala  was  a  rather  insignificant  little  town  till  the  open 
ing  of  railway  communication  in  1866.  The  population, 
which  in  1840  was  only  5100,  had  at  the  end  of  1885 
increased  to  more  than  20,000  (with  students,  scholars, 
and  others,  23,000).  The  industries  of  the  place  are  still 
unimportant,  but  its  trade  by  sea  (navigation  being  open 
for  six  or  seven  months  of  the  year)  and  by  rail  is  some 
what  livelier.  Upsala  owes  its  fame  to  its  university, 
which  was  founded  in  1477.  In  1624  Gustavus  Adolphus 
endowed  it  with  300  farms,  the  revenue  of  which  formed 
its  entire  income  for  more  than  two  hundred  years. 
Parliament  now  contributes  nearly  the  half  of  its  whole 
revenue  (393,300  crowns,  or  about  £21,800,  in  1885). 
The  professors  numbered  58  in  1887,  with  61  "docents" 
and  assistant  teachers,  and  there  were  1928  students.  The 
last-named  are  divided  into  13  "nations"  (based  on  the 
old  ecclesiastical  division  of  the  country),  almost  every  one 
of  which  possesses  a  house  of  its  own,  with  a  hall,  reading- 
rooms,  and  library.  About  £7200  is  distributed  yearly 
in  "stipendia"  or  scholarships.  The  new  university 
house,  above  the  cathedral,  on  the  site  of  the  farmer 
archbishop's  castle,  is  in  the  Renaissance  style,  and  was 
built  in  1879-87.  It  has  a  great  hall  capable  of  holding 
2000  persons,  eleven  lecture-rooms,  etc.  The  vestibule, 
lighted  from  above  by  three  large  cupolas,  and  surrounded 
by  open  galleries,  is  particularly  fine.  The  library  building 
(called  Carolina  Rediviva,  in  remembrance  of  the  Carolina 
which  formerly  existed  near  the  cathedral)  was  erected  in 
1819-41.  The  library,  which  has  a  right  to  a  copy  of 
every  book  printed  in  Sweden,  at  present  (1887)  contains 
250,000  volumes  and  11,000  MSS.,  among  which  is  the 
famous  Codex  Aryenteus  of  Ulfilas's  translation  of  the 
Gospels.  The  "  Gustavianum,"  built  by  order  of  Gustavus 
Adolphus  for  a  university  house,  is  now  wholly  occupied 
by  the  zoological  institution.  The  botanical  garden  (which 


formerly  belonged  to  the  castle)  was  presented  by  Gustavus 
III.  to  the  university  in  1787, — the  former  garden  (in  the 
northern  part  of  the  city),  where  Rudbeck  and  Linnaeus 
worked,  and  where  the  residence  of  the  latter  is  still  to 
be  seen,  having  been  found  too  small  and  inconvenient. 
The  medical  faculty  possesses  a  hospital  and  anatomical, 
chemical,  and  pathologico-physiological  institutions;  and 
about  a  mile  from  the  town  there  is  a  magnificent  lunatic 
asylum.  The  astronomical  and  meteorological  institu 
tions,  as. well  as  those  of  chemistry  and  physics,  have  also 
special  buildings,  all  of  recent  date.  The  Royal  Society 
of  Sciences,  established  in  1710  by  Eric  Benzelius,  the 
younger,  occupies  a  house  of  its  own,  and  has  a  valuable 
library.  Of  the  buildings  the  cathedral,  founded  in  the 
latter  part  of  Jhe  13th  century  and  completed  in  1435,  is 
the  most  remarkable.  The  material  is  brick,  but  the 
proportions  are  uncommonly  noble  and  harmonious ;  the 
length  is  390  feet,  and  the  height  inside  88.  It  has 
suffered  considerably  from  repeated  fires,  but  since  1886 
an  extensive  restoration  has  been  going  on.  The  castle, 
on  the  summit  of  a  long  ridge  above  the  town,  was 
founded  in  1548  by  Gustavus  I.,  but  not  finished  till  a 
century  later,  when  it  was  often  used  as  a  royal  residence. 
It  was  destroyed  by  fire  in  1702,  and  for  more  than  forty 
years  remained  a  ruin.  At  present  only  a  small  part  of  it 
is  habitable,  and  that  part  is  chieHy  used  by  the  provincial 
government,  and  as  a  residence  of  the  governor.  Apart 
from  the  cathedral  and  a  few  insignificant  houses,  there 
are  no  remains  from  the  mediaeval  period,  the  city  formerly 
having  consisted  almost  entirely  of  wooden  houses. 

The  name  of  Upsala  originally  belonged  to  a  place  nearly  2  miles 
to  the  north  of  the  present  city,  which  is  still  called  Old  Upsala. 
This  Upsala,  mentioned  as  early  as  the  9th  century,  was  famous 
throughout  Scandinavia  for  its  splendid  heathen  temple,  which, 
gleaming  with  gold,  made  it  the  centre  of  Svithiod,  then  divided  into 
a  great  number  of  kingdoms  ;  three  huge  grave  mounds  or  barrows 
still  commemorate  old  times.  In  the  same  place  the  first  cathedral 
of  the  bishops  of  Upsala  was  also  erected  (about  1100).  On  the 
destruction  of  this  building  by  lire,  the  inconvenient  situation 
caused  the  removal  in  1273  of  the  archiepiscopal  see  to  the 
present  city,  then  called  Ostra  Aros,1  but  within  a  comparatively 
short  time  it  came  to  be  generally  called  Upsala.  During  the 
Middle  Ages  the  cathedral  and  the  see  of  the  archbishop  made 
Upsala  a  kind  of  ecclesiastical  capital.  There  the  kings  were 
crowned,  after  the  election  had  taken  place  at  the  Mora  stones, 
10  miles  south-east  of  Upsala.  As  early  as  the  14th  century, 
however,  Stockholm  became  the  proper  residence  of  the  king.  In 
1567  Erik  XIV.  murdered  in  the  castle  five  of  the  most  eminent 
men  of  the  kingdom,  three  of  them  belonging  to  the  family  of 
Sture.  In  1593  was  held  the  great  synod  which  marks  the  final 
victory  of  Protestantism  in  Sweden  ;  in  the  same  year  the  university 
was  restored  by  Charles  IX.  In  the  castle  Christina,  daughter  of 
Gustavus  Adolphus,  resigned  her  crown  to  Charles  X.  in  1654.  In 
1702  nearly  the  whole  city,  with  the  castle  and  the  cathedral,  was 
burnt  down.  Among  the  teachers  of  the  university  who  have 
carried  its  name  beyond  the  boundaries  of  their  own  country,  the 
following  (besides  Linnaeus)  deserve  to  be  mentioned : — Olof 
Rudbeck  the  elder,  the  author  of  the  Atlantica  (1630-1702)  ; 
Torbern  Bergman  (1735-1784),  the  celebrated  chemist ;  and  Erik 
Gustaf  Geijer  (1783-1847),  the  historian. 


1  The  name  first  occurs  in  Snorro  Sturluson  in  connexion  with 
the  events  of  the  year  1018  ;  it  signifies  "  the  mouth  of  the  eastern 
river." 
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